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My invention relates more particularly to a 
valve adapted to be interposed in a pressure line 
or water. Supply pipe adjacent the Soil or toilet 
bowl and has for its object the provision of a 

is construction whereby a complete emptying of 
the chambers of the valve will be obtained When 
the flushing operation has been completed and 
which, in the event of a shutting off of the Water 
supply line, will prevent the resulting Vacuum 
action created in the supply line from causing a 
siphonage from the soil line or bowl or reverse 
flow into the supply line and hence Will eliminate 
ali possibility of contamination of the Water Sup 
ply in the fresh water lines of the building. 
Another object of my invention is to provide a 

flush valve wherein the water supply is discharged 
into an encircling chamber connected With the 
discharge line; and an auxiliary chamber adja 
cent the Outer Wall of the valve is also provided 
which is in constant communication. With the 
outside air. 
A further object of my invention is the pro 

vision of a flush, valve, wherein the flow of 
Water is controlled by means of a diaphragm in 
volving regulable means whereby the valve may 
be readily adjusted to variations Or differences 
in pressures in the supply lines, Within prescribed 
limits, thus adapting my improved flush Valve to 
various localities where differences in Water preS 
Sure exist, 
The above enumerated objects, as Well as other 

objects and advantages inherent in my inven 
tion, will be more fully comprehended from the 
detailed description of the accompanying draw 
ing, wherein: 

Figure 1 is a vertical sectional View of my in 
proved valve with the operating handle shown 
in full lines. 

Figure 2 is a cross sectional view taken Sub 
stantially on the line. 2-2 of Figure 1. looking 
downWardly. 
; Figure 3 is a detail sectional plan of my lim 
proved diaphragm. 

Figure 4 is a perspective view of my improved 
fiush Valve. 
The specific embodiment of my invention, as 

illustrated in the drawing, comprises a main shell 
or casing it of suitable dimensions and contour 
and formed to provide a main chamber pro 
vided with a central outlet 2 at bottom. Dis 
posed through one side of the shell or casing, 
and preferably formed integral therewith, is a 
conduit 3 extending into the chamber 1 and 
provided with an upwardly disposed end 4 located 

(C. 13-93). 
Substantially at the Vertical longitudinal axis of 
the chamber. 
The upwardly disposed end 4 terminates 

slightly below the horizontal plane of the top 
flanged. Surface 5 of the main shell or casing 
C. The orifice. Of the upturned end 4 of the 

conduit portion 3 is preferably made slightly 
arcuate as shown at 6 in Figure 1, in order to 
provide a greater Seating Surface for a diaphragm. 
valve hereinafter described. The conduit portion 
S3 is shown terminating at its outer end in the 
angularly Surfaced boss portion 7 which is in 
ternally threaded to receive the short nipple 8 
provided with union 9 whereby the conduits 3 
may be suitably connected With a Water Supply 
line not. ShoWn. 
The shell, or casing O is provided with a pref 

erably arcuate partition 25) disposed a predeter 
mined distance throughout the main Wall of the 
shell or casing and in spaced relation. With the 
upturned end f4 of the conduit f3. The ends 
of the arcuate partition 26 are integrally united 
with the main Wall of the shell Or casing as at 
2, 2, see Figure 2, while the bottom of the air 
cuate partition 26 curves toward and is united 
With the main Wall of the shell or casing at a 
distance above the outlet as shown at 23 in Figure 
1. With the botton and ends of the partition 
20, integrally united With the shell or casing, a 
segmental chamber is provided Which, like the 
main chamber if, extends to and is open at the 
top of the main shell or casing 0. 
As previously stated, the top or upper end of 

the main shell or casing it is preferably slightly 
enlarged or flanged, at 5, and provided with a 
smooth surface adapted to provide a flat Seat 
for the marginal portion of a flexible disc Or 
diaphragm 25 which is preferably of a diameter 
Substantially equaling that of the top of the main 
shell or casing. This disc or diaphragm 25 is 
intended to be firmly clamped in... place by the 
cap or top 26 of the valve... . . . . 
. The cap, or top 26 is centrally dished on its 
underside to provide chamber 27, above the dia 
phragm, as shown in Figure 1, While the marginal 
portion is comparatively thick and the upper 
outside of the cap is provided. With enlargements 
or bosses at 28 and 29 at diametrically opposite 
points, as more clearly shown in Figure 4. ... The 
enlargement or boss 28 and the thick margin 
of the cap is provided with an opening extending 
from top to bottom of the cap member; the outer 
end of the opening being preferably threaded to 
receive a closure plug. 30. The hole or opening 
through boss 28 and cap member 27 provides a 
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2 
Small chamber 3 which permits upward move 
ment of a plunger valve 32 and in reality con 
stitutes what may be termed a reciprocating 
chamber to permit upward movement of the 
plunger valve and to also receive a light coil 
spring 33, one end whereof seats against the 
bottom of the closure plug 30 while the other 
end rests on the flanged top of what has been 
termed the plunger valve 32. 
The plunger chamber 3 has communication 

with diaphragm chamber 27 in the main portion 
of the cap by means of a groove 34 arranged in 
the lower face of the top member 26, extending 
from plunger chamber 3 f to the diaphragm 
chamber 27; and also by means of a port 35 
intermediate of the upper part of plunger cham 
ber 3? and diaphragm chamber 27, all as shown 
in Figure 1. 
The enlargement or boss 29, at the opposite 

side of top or cap 26, is provided with a port 36 
extending from diaphragm chamber 27 and con 
municating with by-pass 37. The upper end of 
by-pass 37 is shown provided with a small tu 
bular member 37a intended to extend through a 
small hole in the diaphragm 25 and ensures Com 
munication between port 36 and the by-pass 
37 which connects with inlet conduit portion f3. 
The inflow of water through inlet conduit 3 

is controlled by the diaphragm 25 which is pref 
erably made of rubber or other suitable flexible 
material and of diameter substantially similar 
to the diameter of the upper part of the main 
casting to and of the cap or top 26 in order 
that the diaphragm may be firmly clamped in 
place when the top or cap 26 is Secured in place, 
as for example, by means of screWS as at 38, 
in Figure 4, arranged at Spaced intervals apart 
circumferentially adjacent the perimeters of the 
various elements. The rubber diaphragm 25 is, 
of course, provided With suitable holes adapted 
to register With the screw receiving holes of the 
cap and casing; the diaphragm being also pro 
vided at proper points with holes for passage of 
the by-pass element 37 therethrough and of 
plunger valve 32 therethrough. 
In order to properly reenforce the apertured 

portion and to give the diaphragm proper resist 
ance at its perimeter, I prefer to provide the 
rubber diaphragm 25 with an annular thin sheet 
flat faced ring, as at 39 as shown in Figures 1 
and 3; which is preferably molded into the rubber 
as shown and provided With holes for passage 
of the screws 38; with a hole for the by-pass 
element 37a; and With a hole to receive the stem 
portion of plunger valve 32. The diaphragm 
preferably effects a Snug fitting relation. With the 
by-pass element 378, while the opening for the 
depending stem portion of the plunger valve 32 
is large enough to permit free vertical movement 
of the plunger valve. The portion of the di 
aphragm which is intended to seat on the arcu 
ate orifice of inlet conduit 3 is also preferably 
provided with an annular metallic disc 40 molded 
into the rubber diaphragm as shown; this disc 
40 being preferably slightly dished or concaved 
to conform to the arcuated orifice of conduit 3 
in order to effect...a better seal or closure for the 
inlet conduit 3. A sufficient annular space be 
tWeen the marginal ring 39 and disc 40 is pro 
vided to permit the degree of flexing desired in 
the opening and closing movements of the dia 
phragm. The center of the diaphragm and the 
embedded disc 40 are apertured to receive screw 
pin 4 which is intended to receive one or more 
suitable weights 42 in the nature of lead discs 
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of which three are shown arranged in what has 
been termed the diaphragm chamber 27, namely 
superposed on the central portion of the dia 
phragm; the screw pin 4 being provided with a 
small nut, as at 43, whereby the pin and Weights 
are firmly held in place. 
The valve also includes a suitable lever 44, 

tiltably mounted by means of the ball-and 
socket mounting at 45 in the extension or hub 
46 formed integral with the valve shell 0 on the 
side provided with the chamber 24. The hub 
46 is provided with a flared passage therethrough 
through which the inner reduced end 47 of the 
lever 44 extends and enters chamber 24 im 
mediately beneath the depending Stem portion 
of valve 32. With the ball-and-Socket mounting, 
it is apparent that the hand lever 44 is free to 
Oscillate vertically, causing its inner end to en 
gage the depending stem and force valve 32 up 
Wardly off its seat on the diaphragm 25 and 
above the port or groove 34 and thereby eS 
tablish communication between the diaphragm 
or pressure chamber 27 and the segmental cham 
ber 24. The lever is held in and returned to 
normal position shown in any suitable manner 
as by conical spring 44 bearing against a flange 
on the spherical portion and held in place by the 
nut 45a. The bottom Wall of the segmental 
chamber 24 is provided with port 48 having a ball 
check-valve 49 adapted to seat against upward 
flow through the port While permitting downward 
flow through the port from segmental chamber 
24 into the bottom or discharge end of the main 
chamber of the valve; the ball 49 being held 
from closing the bottom of the port in any suit 
able manner aS by Small burrs or Serrations. 
The main wall of the shell or casing is provided 
With a small air port 50, see Figure 1, which 
communicates With the segmental chamber 24 
a slight distance beneath the seat of plunger 
valve 32. 

In practice, the Water in the inlet conduit por 
tion 3 passes upwardly through by-pass 37, 37 a 
and port 36 and flows into chamber 27 above 
the diaphragm 25; and as plunger valve 32 is 
normally on its seat, outflow from chamber 27 
through ports 34 and 35 and into segmental 
chamber 24 is prevented. The pressure in cham 
ber 27 is built up by the water, in addition to 
Weights 42, so as to firmly hold the diaphragm 
on the Orifice of conduit 3 against the pressure 
in the Supply line and conduit portion f3 and 
hence Will prevent flow of Water into the main 
chamber if f and out through outlet 2. This 
condition Will maintain until lever 44 is de 
pressed Sufficiently to force plunger valve 32 off 
its seat, thereby allowing the water in chamber 
27 to flow through port 34, through the opening 
in the diaphragm controlled by valve 32 and 
to flow . . into Segmental chamber 24, from 
whence it will discharge through port 48 con 
trolled by check-valve 49. With port 48 located 
in the bottom of the chamber 24, this chamber 
Will completely empty into the lower or discharge 
end of the main chamber f, because the ball 
check-valve is held against Seating at the dis 
charge orifice of the port 48 by the Small up 
Wardly disposed burrs or Serrations, indicated at 
5. With the pressure on top of diaphragm 25 
released, the intermediate portion of the dia 
phragm Will immediately flex upwardly from 
its seat on the orifice of conduit portion i3 due 
to the pressure of the water supply and produce 
a flushing action; the Water rapidly discharging 
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from chamber through outlet 2 connected 
with the toilet or other soil bowl. . . . . . . . . . 
As soon as lever; 44 is released, it will return 

to normal position, allowing - plunger valve 32 to 
again seat itself-such action being aided by 
spring 33-closing off port 34 and allowing the 
Water pressure to again build up in pressure 
chamber 27-the water being admitted through 
by-pass 37. When the pressure on the dia 
phragm is sufficient to overcome the pressure 
therebeneath, further discharge from conduit 
portion 3 will be discontinued. 
With the auxiliary or segmental chamber 28 

located adjacent the outer wall of the valve, 
it is apparent that said chamber may be in con 
stant communication with the outer air. 
Should occasion arise for shutting off the 

water supply in the feed line for purposes of 
repair, the very undesirable and serious condi 
tions which heretofore have been encountered 
Will be impossible with my improved valve. 
When the supply line is shut off to enable re 
pairs to be made, a vacuum is set up in the line 
which, with valves as heretofore constructed, 
induced a siphonage from the toilet or other Soil 
bowl because the vacuum caused a lifting of the 
diaphragms and allowed the soil or contaminated 
Water to pass into the inlet or supply pipe. As 
the supply line also connects with the lavatory 
and drinking water faucets, contamination of 
the water after the supply was turned on resulted 
With very serious consequences. 

It is apparent from my improved Valve that 
all possibility of such siphonage is entirely 
eliminated because any vacuum action set up in 
the feed line when the supply has been shut off 
and the line drained will lift the plunger Valve 
32 off its seat on the rubber diaphragm and al 
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low the air entering through port. 50 to pass 
about the plunger valve and into the pressure 
chamber 27 through ports 34, 35, thereby pre 
venting any siphonage from the soil connection 
up through auxiliary chamber 24, and into 
chamber 27. Air port 50 is preferably of much 
larger capacity than that of by-pass element 3 
and hence causes a building up of air pressure in 
pressure chamber 27. 
As shown in Figure 1, plunger valve 32 con 

sists of a thin disc which seats on the rubber 
diaphragm and a thin tubular guide stem. Which 
depends through the opening in the diaphragm, 
while a very light spring 33 is employed intended 
merely to ensure return of the valve to seating 
position. 
With the plunger valve so constructed any 

slight degree of vacuum set up in the feed line 
and hence in the pressure chamber 2, Will, by 
reason of the port 35 at the upper end of the 
plunger valve chamber 3, lift the valve 32 off 
its seat against the light spring 33; and as the 
disc portion of the valve 32 has free movement 
in the chamber 3, the air will pass around the 
valve. 
As previously stated, in order to adapt the 

valve to variations in supply pressures, the pres 
sure resistance of the seating portion of the flexi 
ble diaphragm valve may be regulated by the 
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addition or removal of the WeightS 42. 
The weights on the diaphragm at all times 

must be heavier than the Weight of plunger Walve 
32 and the action of its spring 33, With the 
result that any vacuous action set up in pres 
sure chamber 27 will cause plunger valve 32 to 
be lifted off its seat before the vacuous action 
can become effective on the diaphragm; and 

after plunger valve 32 has been lifted, the in 
coming air through port 50 will, of course, pre 
went any upward movement of the diaphragm. 
The exemplification of my invention as dis 

closed in the drawing is believed to be a simple 
embodiment but modifications are possible with 
out departing from the spirit of the invention as 
expressed in the appended claims. 
What I claim is: 
1. A flush valve comprising a main shell de 

fining a chamber provided with an outlet in its 
bottom; a water inlet whose orifice is disposed 
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upwardly in the chamber; an auxiliary chamber 
provided with an airport and With an outlet in 
its bottom; a check-valve for said outlet closable 
against upward flow through said outlet; a top 
member adapted to be removably secured on the 
shell and formed to provide a chamber above the 
water inlet; a flexible diaphragm adapted to be 
clamped in place between said top member and 
the main shell and to seat on the water inlet 
orifice; a valve chamber in the top member 
adapted to have communication with the auxil 
iary chamber and arranged in communication 
with the chamber in said top member; a by-paSS 
between the water inlet and the chamber in said 
top member; a loosely mounted valve intermedi 
ate of said valve chamber and Said auxiliary 
chamber adapted to control the communication 
between the chamber in the top member and said 
auxiliary chamber; and an operating lever for 
moving said loosely mounted valve off its seat. 

2. A flush valve of the character described con 
prising a shell or casing having a main chamber 
with an outlet, an auxiliary chamber provided 
With an outlet in the bottom thereof, a normally 
open check valve for controlling inflow through 
said outlet, and a Water supply inlet disposed 
upwardly in the main chamber; a top member 
formed to provide a pressure chamber therein, a 
diaphragm between the shell and the top adapted 
to control said supply inlet; a by-pass between 
the Water Supply and Said pressure chamber; a 
passage between said last mentioned chamber 
and said auxiliary chamber; a normally closed 
vertically movable valve in Said auxiliary cham 
ber for controlling communication between said 
passage and said auxiliary chamber; means 
whereby said last mentioned valve may be con 
trolled; and an airport in the shell or casing 
beneath the seat of said last mentioned Valve for 
admitting air into said auxiliary chamber and of 
capacity greater than said by-paSS whereby air 
is admitted into the pressure chamber when 
pressure in the supply inlet is less than the 
external pressure. 

3. A flush valve comprising a main shell defin 
ing a chamber provided with an outlet in the 
bottom; a water inlet conduit extending through 
the shell with its discharge orifice disposed up 
wardly and Spaced from the walls of the cham. 
ber; an auxiliary chamber in said shell provided 
With an outlet port in its bottom communicating 
with the main chamber; a check-valve in Said 
port adapted to prevent inflow through said port; 
a resilient diaphragm arranged on the upper Sur 
face of said Shell and adapted to close the dis 
charge orifice of said conduit; a top dished on 
its lower face and having a flat perimetrical por 
tion coinciding with the top of the main shell 
adapted to Seat on the marginal portion of Said 
diaphragm and thereby clamp the latter in place, 
the dished portion of the top constituting a pres 
Sure chamber above the diaphragm, the top adja 
cent its perimeter being also provided With a 
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4. 
vertically disposed socket; a valve movable up 
Wardly in Said Socket for controlling communi 
cation between said auxiliary chamber and the 
pressure chamber whereby the pressure medium 
is caused to discharge from the pressure chamber 
into the auxiliary chamber and the discharge 
from the inlet conduit permitted; means whereby 
air is admitted to the pressure chamber when 
the water supply has been shut off; and means 
whereby said last mentioned valve may be moved 
off its seat. 

4. A flush valve comprising a casing provided 
With a chamber having an outlet in the bottom; 
a Water Supply conduit arranged concentrically 
in the casing with an upwardly disposed orifice; 
an auxiliary chamber disposed about the first 
mentioned chamber and provided with an air 
port in its side and With an outlet port in its 
bottom communicating with the first mentioned 
chamber; a ball-valve arranged at the outlet port 
in the bottom of the auxiliary chamber and 
closable against inflow from the first mentioned 
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chamber; means for preventing seating of the 
ball-valve in the direction of outflow from Said 
auxiliary chamber; a top member removably 
Secured on the casing and formed to provide a 
pressure chamber; a flexible diaphragm between 
the casing and the top member adapted to close 
the Water inlet; a by-pass between the Water 
Supply conduit and the pressure chamber in the 
top member; a port between the auxiliary cham 
ber and said pressure chamber at a point above 
Said air port; a vertically movable plunger valve 
at the upper end of the auxiliary chamber for 
controlling said air port and the port between the 
auxiliary chamber and the pressure chamber, said 
plunger valve being adapted to admit air through 
said air port and into said pressure chamber 
when the pressure in the water Supply conduit is 
less than the external pressure; regulable means 
for normally moving the plunger Valve to closed 
pOSition; and manually operated meanS for now 
ing said plunger valve to port opening position. 

WILLIAM GLYNN. 
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