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This invention relates to diaphragms for flush valves 
and has for its object to provide a new and improved de 
vice of this type. 
A further object of the invention is to provide a new 

and improved diaphragm which will quietly close upon 
its seat without objectionable closing noise or thump. 

Another object is to design an improved diaphragm 
which will close quietly upon the valve seat without re 
quiring extensive changes in structure to produce the 
desired results. 
A further object is to design a new and improved 

diaphragm for flush valves which will not require fre 
quent replacement or repair thereby reducing maintenance 
and servicing. s 
The invention has other objects more particularly 

pointed out in the accompanying description, which to 
gether with the drawings shows a preferred embodiment 
of the invention. 

Fig. 1 is a view in section showing a flush valve equipped 
with a diaphragm made according to the invention; 

Fig. 2 is a bottom view of the diaphragm; 
Fig. 3 is an enlarged section of a portion of the flush 

valve showing the diaphragm in valve closed position; 
Fig. 4 is a fragmentary view of an old type diaphragm 

showing the same some time after a period of use. 
Referring more specifically to Fig. 1, there is illustrated 

a flush valve of well known construction, the details of 
which need not be specifically pointed out, except as it 
is concerned with the present invention. The valve con 
sists of the casing 1, provided with an inlet water supply 
connection 2 and an outlet 3, between which there is 
an interior cylindrical upstanding part 4, the upper edge 
of which forms the annular valve seat 5. The main 
valve indicated generally at 6 consists of a flexible circular 
rubber diaphragm having a lower valve seating portion 
7 which is clamped to the guiding member 8 slidably 
fitting into cylindrical part 4. The diaphragm 6 is pro 
vided with a central opening 9 and a clamping disc 10 
is arranged with a threaded portion 11 projecting through 
the center opening 9 into the guiding member 8 to clamp 
the diaphragm 6 between them. Certain other details 
of the diaphragm 6 are preferably constructed in ac 
cordance with the teachings of Patent 1,714,573, issued 
May 28, 1929. An auxiliary valve 12 is carried by the 
clamping disc 10 and has a depending stem 13 which 
projects through the diaphragm opening 9 into the guid 
ing member 8, the lower end being arranged opposite the 
actuating plunger 14, which is adapted to be pushed in 
wardly by the handle operator 15 to tilt the auxiliary 
valve 12 and open it from its seated position across the 
opening 9. 
The casing 1 is provided with an external cover 20 and 

an internal cover 21, the external cover 20 being Screw 
threaded to the casing 1 and provided with a shoulder 
22 which engages the outer edge of the internal cover 
2 and presses it downwardly against the outer edge 
portion 23 of the diaphragm 6. The relatively thickened 
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2 
outer edge portion 23 of the diaphragm has a metal re 
inforcing ring 24 imbedded therein and the valve seating 
portion 7 is also thickened and is provided with a rein 
forcing ring 25. The diaphragm 6 is preferably made 
of rubber and has a relatively thinner flexible connecting 
portion 26 extending between the outer edge portion 23 
and the valve seating portion 7. 

In the ordinary operation of the flush valve described, 
pressures are equalized below and above the diaphragm 
6, the pressure in the chamber 27 above the diaphragm 
6 being provided through the small by-pass opening 32 
in the diaphragm, and since the pressure area above 
the diaphragm in chamber 27 is greater than that below 
the diaphragm from inlet 2, the diaphragm is held 
tightly against the valve seat 5, shutting off the water 
flow between the inlet 2 and outlet 3. Now when the 
plunger pin 14 is actuated by the operating handle 15 
and the auxiliary valve 12 is tilted, the pressure above 
the diaphragm is relieved downward through the dia 
phragm central opening 9, so that the water pressure 
below the diaphragm 6 can now flex the diaphragm up 
ward to open the valve to permit water flow. To partly 
obviate noise, the valve seat 5 is constructed so that it 
tapers downward and outward from its inner edge 28 to 
the outer edge 29, as shown in Fig. 3. With this former 
type of diaphragm construction the inner edge of the 
diaphragm valve seating portion 7 first makes closing 
contact with the inner top edge 28 of the valve seat 5 
and then as the closing action continues, gradually closes 
onto the seat progressively outward to the outer edge 
29 until the full width of the valve seat 5 is closed or 
curved by the diaphragm seating portion 30. This action 
effectively helps to reduce the closing noise by "pinching” 
off the water flow gradually instead of abruptly in the 
closing action of the diaphragm. 
The foregoing closing action of the old type diaphragm 

upon its seat was usually satisfactory when the flush valves 
were initially installed and the diaphragms were new. 
However, after relatively long periods of operation, par 
ticularly under fairly high pressures, the repeated closures 
of the diaphragm 6 upon the valve seat 5 resulted in wear 
on the seating portion 7, so that gradually the impression 
30 of the valve seat was formed in the rubber of the 
diaphragm, as shown in Fig. 4. As this wearing action 
continued, an overhanging lip or ridge 31 was gradually 
formed on the valve seating portion 7 opposite the outer 
edge 29 of the valve seat 5 and in some cases this 
ridge projected downward as much as one-sixteenth of an 
inch. 
About the time that the wearing action on the dia 

phragm took place, it was noticed that the closing action 
of the flush valve became noisy and gradually became 
very objectionable from the time it was first observed. 
The noise was noticeably described as a sharp knock 
or “thump' as if the diaphragm was slammed down on its 
seat just before it closed upon it. Many efferts were 
made to find what the cause was and attempts were made 
to correct this condition, but the only known remedy 
was to remove the old diaphragm and Substitute a new 
one which corrected the condition for a time until opera 
tional wear again took place. This repeated maintenance 
and repair of the flush valves was a costly and burden 
some problem, especially in hospitals, institutions and 
hotels where the noise created by the Worn diaphragms 
was propagated throughout the buildings by the piping 
system and frequent servicing was therefore required. 
Due to the fact that the formation of the overhanging 

lip or ridge 31 was not noticed at first, since it projected 
such a short distance downward from the diaphragm 6, 
no particular significance was attached to it. However, 
after all attempts to correct the noise finally failed, a 
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further careful and minute inspection of the worn dia 
phragm seat 30 was made and attention was then directed 
to the ridge formation 31. It was discovered that this 
projecting ridge 31 was the sole cause of the trouble and 
noise, and that in the closed position of the diaphragm, 
the ridge actually overlapped the outer edge 29 of the 
valve seat, as seen in Fig. 4. It is surmised that as this 
worn valve seating portion 30 approached the valve seat 
5, the increased velocity of the water passing over the 
gradually closing gap above the seat forced the flexible 
ridge 31 inward along with the flow stream until the valve 
seating portion 7 closed upon the inner edge 28 of the 
valve seat, whereupon the flexible ridge 31 was rapidly ex 
pelled outward by the squeezing action of the tapered 
valve seat 5. This rapid expelling of the ridge 31 out 
ward caused the diaphragm 6 to slam down hard upon 
the valve seat 5 resulting in the loud knock or "thump.” 

It was then found that by removing the ridge 31 from 
the worn diaphragm as by grinding it down, the thump 
was entirely removed and the flush valve again became 
quiet in operation similar to the action of a new dia 
phragm and repeated tests have verified this. By there 
after constructing the diaphragms according to the inven 
tion, further maintenance and servicing of the flush valves 
were greatly reduced, the objectionable noise created 
by the thump of the diaphragm was eliminated; and oper 
ational wear of the diaphragm minimized, all of which has 
contributed to longer service life of the diaphragm. The 
improvement consists in arranging the valve seat 5 as be 
fore with the tapered top surface of the same width and 
the seating portion 7 of the diaphragm arranged so that 
the seat contacting part is less in area or width than the 
valve seat 5, as clearly shown in Fig. 3. Expressed 
otherwise, the valve seat 5 is wider than the valve seat 
ing part 7 of the diaphragm 6 that it closes upon. The 
remaining part of the valve seating portion 7 directly above 
the outer edge 29 of the valve seat 5 is provided with a 
tapered part 32, extending between the outer edge 29 
of the valve seating portion 7 and merging with the thin 
flexible connecting portion 26 of the diaphragm 6 and 
never closes upon the valve seat 5. Since this tapered 
portion 32 is situated above the outer edge 29 of the valve 
seat 5, no ridge or projection can subsequently be formed 
in it as the valve seating portion 7 gradually wears down. 
The arrangement effectively eliminates the closing noise 
for the life of the diaphragm. 
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4. 
What is claimed is: 
In a flush valve body provided with a water passage 

therethrough having an inlet and an outlet, said body 
having an upstanding generally cylindrical portion having 
an annular valve seat at the upper end thereof, said 
cylindrical portion being spaced inwardly from the body, 
a flexible disc-shaped diaphragm controlling the water 
passage through said body, said diaphragm having a 
relatively thick outer edge portion clamped in said body 
and having a central opening therein, said diaphragm 
also having a relatively thick inner circular portion sur 
rounding said central opening and provided with an an 
nular valve seat contacting surface, an auxiliary control 
valve arranged across said central opening, there being a 
relatively thinner annular portion of said diaphragm con 
necting said thick outer edge portion and said thick 
inner portion to enable said diaphragm to flex and move 
the valve seat contacting surface thereof to and from 
engagement with said valve seat, the width of said valve 
seat contacting surface on said diaphragm being less than 
the width of said valve seat and extending, when in the 
closed position, from the inner edge of said valve seat 
outward to less than the full width of said valve seat so 
that the outer edge of said valve seat contacting surface 
of the diaphragm does not overlap the valve seat, said dia 
phragm having an inclined surface surrounding and ex 
tending outwardly and upwardly from the outer peripheral 
edge of said valve seat contracting Surface thereof, said 
inclined surface and said valve seat contacting surface 
and said valve seat being concentrically disposed with 
respect to each other with said inclined surface positioned 
to overlie in spaced relation the outer edge portion of said 
valve seat when said valve seat contacting surface of the 
diaphragm is in contact with said valve seat. 
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