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UNITED STATES PATENT OFFICE.

WILLIAM E. SLOAN, OF CHICAGO, ILLINOIS, ASSIGNOR TO SLOAN VALVE COMPANY, OF
CHICAGO, ILLINOIS, A CORPORATION OF ILLINOIS.

FLUSH-VALVE.

1,114,398.

Specification of Letters Patent.

Patented Oct. 20, 1914,

Applicatioq filed June 2, 1909. Serinl No. 499,757.

To all whom it may concern:

Be it known that I, WiLizam E. Sroan, a
citizen of the United States, residing at Chi-
cago, in the county of Cook and State of
Illinois, have invented a certain new and
useful Improvement in Flush- Valves, of
which the Following is a specification.

This invention relates to flush valves, and
has for its object to provide a new and im-
proved valve of this description.

Referring now to the drawings, wherein
one form of valve embodying my invention
is illustrated, Figure 1 is a longitudinal sec-
tional view; Fig. 2 is a sectional view taken
online 2—2 of Fig. 1; Fig, 8 is a view show-
ing the end of the controlling part for the
auxiliary valve; Fig. 4 is a view showing
the upper end of the main valve. Fig. 5 is
enlarged view showing the double curvature
of the diaphragm.

Like numerals refer to like parts through-
out the several figures.

The casing 1 of the valve is provided with
the inlet 2 and the outlet 3. Within the
casing is a cylinder 4, containing the main
valve 5 which, in the present instance, has
connected therewith a flexible diaphragm 6
clamped between the main body of the cas-
ing and inside cover or cap 7. This dia-
phragm divides the valve into two chambers
8 and 9, the chamber 8 being the working
chamber and the chamber 9 the controlling
chamber. The controlling chamber is con-
nected with the working chamber by one or
more connections 10,

The connection 10 has its inlet smaller
than the remaining portion thereof, as
shown in Fig. 1. That is to say, the pas-
sageway through the connection is enlarged
just back of its entrance or mouth. This
construction permits anything that can en-
ter the mouth to pass freely through the con.
nection and also reduces the friction of the
water passing therethrongh. .In the draw-
ing this connection is shown as a tube, and
the end thereof projects into the current of
water which flows to the valve. This cur-
rent of water sweeping past the end keeps
it free from foreign material. It will be
seen that the only time when water passes

through this connection is when the main
valve is open, and that at that time the
water is rushing past swiftly so as to carry
with it all foreign particles, and as the inlet
of this connection is the smallest part there-
of, any foreign particles that should enter
would not produce a stoppage of the’ con-
nection, as there is no restriction to the
escape of the material from the connection
after it passes the restricted mouth thereof.

The diaphragm is provided at its edge
with openings through which pass the pins
11. The connection 10 may act as one of
these pins, and by this means the diaphragm
is located. The inside cover 7 is provided
with openings into which the ends of these
pins project so as to prevent this inside
cover from turning. 'IPhe inside cover is
provided with a passageway 10* for the con-
nection 10, such passageway leading to the
top thereof. An outside cover 11* has a
screw-threaded connection with the casing 1,
and enge:iges the inside cover 7 so that when
the outside cover is screwed down, the inside
cover will clamp the diaphragm to the cas-
ing 1. '

It will be seen that by means of this con-
struction the rubber diaphragm is clamped
without any relative rotary movement be-
tween it and the part which engages it dur-
ing the clamping operation, and hence in-
jury to the diaphragm is thus prevented.

By making the inside cover 7 non-rota-
table, and by locating it by means of the
pins 11, it will be seen that the connection
10 and the passageway 10* will always be in
proper relative position to permit fhe free
passage of the water therethrough, this rela-
tion not being disturbed by the movement
of the outside cover 11* while being screwed
into its clamping position. These pins also
act as stops to limit the compression of the
diaphragm by the clamping action of the
outside cover,

It will be noted that the inside cover 7
has metal rings 33, and the opposed part of
the casing 1 has similar meta{J rings 34, and
that the portion of the diaphragm which is

clamped or compressed to obtain a water-
tight joint between the lower and upper:
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chambers is located between these rings, and
hence these rings carry the strain of its op-
eration when the valve is opened and closed
as they engage shoulders on the diaphragm
and make it unnecessary to rely wholly upon
the clamping pressure, thus reducing the
strain on the compressed part of said dia-
phragm.

The diaphragm 6 engages the upper end
of the cylinder 4 as shown. The main valve
5 is provided with lateral rojections or
wings 12, and its upper end is provided

‘with an annulus 13 meeting the beveled
‘faces 14 so that when the valve descends it

will gradually shut off the flow of the water,
there being a gradually decreasing opening
during the latter part of the closing move-
ment. During the first part of the closing
movement of the valve § there is preferably
a full discharge opening so that the dis-
charge of the water will not be interfered
with, and as the valve nears its seat at the
latter part of its closing movement, the dis-
charge opening is gradually decreased, and
as the valve closes against the pressure of
the water, this gradual decrease of the open-
ing facilitates the closing of the valve and
decreases noise in closing. ‘The diaphragm
6 may be fastened to the main valve 5 in
any desired manner, as by means of a re-
movable clamping piece 15. This dia-
phragm is preferably ;ifovided_ with ‘a
double curvature having the two oppositely
curved parts 16 and 17, and is made thinner
at the points between the valve and the cas-
ing, as shown, thus securing greater flexi-
bility. The engaging face 18 of the cap
part of the casing is preferably made the
same shape as the diaphragm which en-

ages it, so as to prevent an increase of flow
sue to an increase in pressure in chamber 8.
The lengths of the flexible portion of the
diaphragm and the face 18 should be sub-
stantially equal. It will also be seen. that in
this construction the diaphragm is fléxible
throughout_its entire opening length, in-
stead of being simply flexible at the poirits
next to the casing and the valve. 5o

The main valve 5 is provided with an
opening 19 by means of which the material
in the controlling chamber may be dis-
charged. This opening is controlled by the.
auxillary valve. As herein shown, this
auxiliary valve consists of a tilting valve 21
at the top of the valve. This auxiliary.
valve is provided with a projecting annulus
which engages a suitable packing 23. The
auxiliary valve is provided with a control-
ling part which is préferably made up of
two parts 24 and 25, which are free to move
longitudinally with relation to each other.
As hercin shown, the part 24 is provided
with a sleeve 25 which preferably extends
up into the hollow of the main valve 3. This

1,114,808

sleeve is limited in its downward movement,
but may be moved upwardly. The aux-
iliary valve is controlled by means of a rock-
ing handle 26 which may be moved in any
direction, having, as it were, an universal
movement. This rocking handle has an en-
laz(‘iged end 27 working in a guide 28. This
end engages a plunger 29 working in a suit-
able guide, and provided with a retracting
spring 30. The end of the plunger is adapt-
ed to engage the controlling part for the
auxiliary valve. The sleeve 25 is of suffi-
cient length to prevent its being lifted high
enough to expose the lower end of the part
24, thus preventing forei%n particles from
loélging on the stem, and also preventing the
flow of water from the main valve from
passing down between the two parts 24 and
95. This movement, however, is sufficient to
permit the sleeve 25 to rise out of reach of
the operating part. :

The main. valve and its associated parts
located at the center of the diaphragm have
sufficient weight to cause the main valve to
be closed by gravity, in the event the water
supply to the valve 1s not sufficient to cause
enough water to pass through the connection
10 to fill the uper chamber, while the main
~valve is open, thus insuring the proper clos-
'ing of the main valve after the closet has
been flushed. :

The main valve is provided with an an-
nulus 81 which projects loosely into a re-
ceiving space 32 1n the inside cover 7, when
the valve is opened. This annulus when the
valve is closed preferably projects slightly
into the receiving space 32, or comes even
with the bottom thereof, so as to act. as a
wall to prevent the fluid opposite the flexi-
ble part of the diapheagm from being too
quickly expelled by the pressure under-
neath said diaphragm, that is, the pressure
in the chamber 8. Without such protecting
‘device the flexible part of the diaphragm is
linble to.injury. This is particularly true
‘when the valve is first started up and the
‘upper chamber contains only: air.. In such

VY event the air or other fluid in the portion

‘of the chamber 9 between the annulus 31
‘and the carved portions 16 and 17 of the
diaphragm can only pass out gradually, be-
cause of the restricted opening between the
annulus 81 and the inside cover 7. When
‘the main valve reaches the upper limit of
its movement, the danger is eliminated, be-
:cause the flexible part of the diaphragn then
'engages the engaging face 18 of the inside
_cover or cap 7. 'The inside cover 7 is made
‘sb as to fit closely the movable parts of the
main valve when said valve is in its full
.open position. This close fitting construe-
‘tion is desirable for the purpose of causing
the expulsion of all air, which is trouble-

some in a valve of this character, and to
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provide a water cushion or clearance at the
upper end of the travel of the auxiliary
valve. This secures the expulsion of sub-
stantially the same amount of water out of
the upper chamber of the valve at each op-
eration, thus insuring a discharge of ap-
proximately the same amount of water
through the main valve at each operation
as long as the relation of the area of the
connection to the upper chamber of the
valve to that of the main valve is not al-

tered. As both the main valve and the up--

per chamber secure their supply of water
from the same source, this equality of dis-
charge prevails, even though the pressure
from the source of supply. varies, with this
exception, that if the pressure is excessively
high the discharge of water through the
main valve will be decreased, due to the
fact that during the downward travel of
the main valve in closing, the excess of pres-
sure in the lower chamber over that of the
upper chamber will cause an upward curve
in the flexible part of the diaphragm, and
thus reduce the area of the upper chamber
so that a small amount of water, that is,
Iess than the normal amount, will close the
main valve. The opening of the auxiliary
villve exposes such a large area for the exit
of the comparatively small amount of water
in the upper chamber, that this water is ex-
pelled very quickly, the expulsion being aid-
ed by the pressure exerted in the Iower
chamber against the diaphragm. In this
construction the valve acts through its nor-
mial cycle of operation after the operation
is started, the controlling device keeping
the auxiliary valve open during its upward
movement, thus starting the flow of water
and causing it to continue until the opera-
tion is completed. If the handle is held
o that the part 29 is projected into the path
of the stem of the auxiliary valve, the part
23 engages the top of it after the valve has
been scated, and the flow of water stogped,
the parts then being in the position shown
in Fig. 3. ’

Thg diaphragm is preférably arranged as
shewn in Fig. 1, there being embedded in it
a non-elastic ring 36 made of metal or the
like.

It has been found in practice that when
the inner edge of the diaphragm is clamped
between two clamping pieces to secure the
water-tight joint, it expands when pressure
is applied to the diaphragm and is more or
less pulled out from between these parts
becance of the stretching of the material, and
when the pressure is released, the diaphragm
does not move back in between the parts, and
in a shovt time the tightness of the joint is
destroyed. To prevent this I associnte the
non-elastic ring with this diaphragm, and
only clamp a small portion of the inner

" auxiliary valve.

a8

edge, namely, the part 38, this part being
clamped between the part 87 ofp the main
valve and the clamping piece 15. The non-
elastic ring, whith may be of metal, sur-
rounds the part 37 and preferably engages
it so as-to be held against movement. The
clamping piece 15 is screw-threaded to the
part 5 and is provided with a stop 40 which
stops its movement so as to prevent the
edge of the diaphragm from becoming in-
jured by too much compression.

The use and operation of my invention are
as follows: Under normal conditions the
parts are in the position shown in Fig. 1.
When it is desired to flush the device with
which the valve is used, the handle 26 is
moved to the position shown in dotted lines.
This causes tﬁ)e plunger 29 to move inwardly
so as to engage the controlling part for the
auxiliary valve and move it into the posi-
tion shown in dotted lines, thus tilting the
valve and permitting the water in the cham-
ber to escape. The pressure in chambér 8
then moves the valve 5 and the diaphragm

6 upwardly, and the water in this chamber

passes across the upper end of the cylinder
4, and down between the wings 12 of the
main valve. - When the main valve reaches
the limit of its upward motion the part 25

asses above the plunger 29 and the auxil-
iary valve automatically rights itself so as
to close the passageway 19. The water in
chamber 8 then passes up through the con-
nection 10 into the chamber 9, gradually
filling such chamber, and forcing the main
valve 5 downwardly so as to shut off the
flow of water. During the latter part of
the downward movement of this valve the
opening is gradually diminished by the
beveled faces 14, so as to produce a gradual
shut off and prevent water hammering.
The curved face 18 of the casing accurately
fitting the curved face of the diaphragm
causes the diaphragm.to move to the same
position, regardless of the variation of pres-
sure in chamber 8, and thus prevents an in-
crease of flow of water when there is a
high pressure, and a decrease when there is
a low pressure. This construction prevents
the main valve from being held open so as
to produce a continuous flow of water. If
the handle 26 is moved to tilt the auxiliary
valve, the main valve is moved upwardly,

~and if this handle is then held so as to hold

the plunger 29 in its operative Eosition,
shown in dotted lines in Fig. 1, the main
valve will still return to its seat, because as
it lowers, the part 25 will strike the top of
the plunger 29 and slide along the part 24,
thus permitting the main valve to move to
its seat without causing a tilting of the
It is therefore necessary
to let the plunger 29 return to its initial
position so that the part 25 can slide past
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it before the valve can again be operated.
This construction therefore permits the
valve to be opened, and a certain amount of
water to be discharged through it, but in-
sures the closing of the valve after this dis-
charge, regardless of-the osition of the
operating mechanism, and hence under no
conditions can the valve be held open, or a
continuous flow of water through the valve
secured.

The auxiliary valve is forced to its posi-
tion, first, by gravity, provided the main
ralve is in a vertical position, and, second,
by the pressure transmitted from the lower
chamber to the water in the upper chamber.

I claim:

1. A valve device comprising two valves,
one & main valve which controls the flow of
water, the other an auxiliary valve for con-
trolling said main valve, a stem for con-
trolling said auxiliary valve comprising two
parts connected together so as to be free to
move with relation to each other, one of said
parts projecting beyond the other, said pro-
jecting part movable with relation to said
auxiliary valve, a controlling device for en-
gaging said stem at one side thereof to move
it laterally when the valves are in their
closed position but disconnected from said
stem, said projecting part adapted to en-
gage said controlling device when the lat-
ter is held in its path as the main valve is
roturned to its closed position, so as to be
moved thereby to permit the closing of said
main valve.

9. A valve device comprising two valves,
one a main valve which controls the flow of
water, the other an auxiliary valve for con-
trolling said main valve, a laterally movable
stem for controlling said auxiliary valve, a
controlling device for engaging said stem
so as.to move it laterally to open the auxil-
jary valve when the valves are in their
closed position, and  means for permitting
both valves to return to their closed posi-
tions while the controlling device is in its
operative position.

3. A valve device comprising two valves,

one a main valve which controls the flow of.

water, the other an auxiliary valve for con-
trolling said main valve, a laterally mov-
able stem for controllingsaid auxiliary valve
comprising two telescoping parts free to
move one upon the other, a cohtrolling de-
vice adapted to engage one of said tele-
scoping parts when the valves are closed so
as to move said stem laterally to open the
auxiliary valve, means for moving said
valves when the auxiliary valve is-opened
to move the stem out of the reach of said
controlling device.

4. A valve device comprising a casing, a
cylinder in said casing, a piston valve work-

ing in said cylinder, a dia hragm connected
with said piston valve and with said casing,

the portion of the diaphragm between the
valve and the casing having a double curva-
ture formed in the material itself.

5. A valve device comprising a casing, a
diaphragm extending thereacross and divid-
ing the casinﬁ into two chambers, a valve
connected with said diaphragm, the portion
of the diaphragm between the valve and the
casing having a double curvature formed in
the material itself.

6. A valve device comprising a casing, a
diaphragm extending thereacross and divid-
ing the casing into two chambers, a valve
connected with said diaphragm, clamipng
parts for the outer part of sald diaphragm,
the portion of the diaphragm between the
valve and the casing having both faces free
from engaging parts and provided with a
double ecurvature formed in the material
thereof, said portion also bein% thinner than
the center and periphery of the diaphragm
and means associated with the casing for
engaging the edge of the thickened portion
to resist its withdrawal from between said
clamping parts.

7. A valve device comprising a casing, a
diaphragm extending thereacross and divid-
ing the cading into two chambers, a valve
connected witﬁ said diaphragm, the portion
of the diaphragm between the valve and
the casing having a double curvature formed
in the material itself, an engaging face on
said casing against which the portion of
said diaphragm between the casing and the
valve strikes, said engaging face also hav-
ing a double curvature.

8. A valve device comprising a casing, &
diaphragm extending thereacross and divid-
ing the casing into two chambers, a valve
connected with said diaphragm, the por-
tion of the diaphragm between the valve
and the casing having a double curvature
formed in the material itself, an engaging
face on said casing against which the por-
tion of said diaphragm between the casing
and the valve strikes, said engaging face
also having a double curvatire and being
equal in length to the portion of the dia-
phragm between the casing and the valve.

9. A valve device comprising a casing, a
cylinder therein, a main valve in said cyl-
inder, a diaphragm connected with said
valve and said casing, an auxiliary tilting
valve associated with said main valve, a
telescoping stem for said auxiliary valve
having two parts, cne connected with the
auxiliary valve, the other connerted with
said latter part and free to slide thevenlong,
a controlling part for engaging the side of
snid telescoping stem so as to tilt the valve.

10. A valve device comprising a casing,
a cylinder therein, a cantrolling valve at
the upper end of said eyvlinder aud project-
ing into the cylinder, said valve smaller in
diameter at its lower end than the inner di-
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ameter of the cylinder and having latcral
projections whic{ engage the inner face of
the cylinder, the upper end of said valve
being enlarged and of substantially the same
diameter as the inner diameter of said cyl-
inder, the enlarged portion of the wlve
provided with shert beveled faces extending
from the outer fuce of said enlarged en: at
the upper end of the valve downwardly and
inwardly through a portion of its Jength,
the remaining portion of said valve being
free therefrom, said beveled faces arringed
so that there is a full discharge openmg
during the first part of the closing nwve-
ment, and a gradually decreasing discharge
opening at the end of the closing movement
of said valve.

11. A valve device comprising two valves,
one the main valve which controls the flow
of water, the other an auxiliary tilting valve
for controlling said main valve and mount-
ed thereon, a contrclling device for said
auxiliary valve, and means for preventing
said controlling device from holding said
auxiliary valve open when the controlling
device is kept in its operative position.

12. A valve device comprising a valve
casing, a diaphragm extending across said
casing, an inside cover closed at the top,
engaging said diaphragm, means for fixing
said insideé cover against rotation, and an
outside cover inclosing the inside cover and
having a screw-threaded connection to the
exterior of said casing, and arranged to en-
gage the inside cover so as to apply pres-
sure thereto to clamp the diaphragm in
position. o

13. A valve device comprising a casing
divided into two chambers, an upper cham-
ber and a lower chamber, a connection by
which water passes from the lower chamber
to the upper chambher, said connection com-
prising a tube having its lower end project-
ing into the lower chamber substantially at
right angles to the current of water flowing
through said lower chamber, the lower end
of the tube being the inlet and having a
small inlet opening, the opening in said tube
enlarged back of the small inlet opening
whereby the current of water sweeping past
the small inlet keeps its free from foreign
material.

14. A valve device comprising a casing, a
diaphragm extending across said casing and
dividing it into two chambers, a valve con-
trolled by the movement of said diaphragm,
and means for restricting the escape of the
fluid between said diaphragm and the part
of the casing which it engages in the full
open position of the valve for protecting the
flexible portion of said diaphragm from in-
jury resulting from differences in pressure
on the two sides thereof during the opening
movement of the said valve.

15. A valve device comprising a casing, a

S

movable diaphragm extending across said
casing, & main valve connected With said
diaphragm, 4n auxiliary valve co-acting
with sa1d diaphragm so as to move there-
with, and means separate from the auxiliary
valve for retarding the escape of fluid from
one side of the flexible portion of said dia-
phragm to-the other during the opening
movement of the main valve.

'16." A valve device comprising a casing, a

' movable diaphragm extending across said

casing, a main valve connected with said dia-
phragm, an auxiliary valve connected with
said diaphragm, means for retarding the
escape of the fluid between said diaphragm
and the part of the casing which it engages
in the full open position of the valve, so as
to protect the flexible portion of said dia-
phragm from injury resulting from differ-

_ences in pressure on the two sides thereof.

17. A valve device comprising two valves,
one the main valve which controls the flow
of water, the other an auxiliary tilting
valve for controlling said main valve, a con-
trolling device for said auxiliary tilting
valve, and means for preventing said econ-
trolling device from holding said auxiliary
valve open when the controlling device is in
any position. ‘

18. A valve device comprising a casing,
a main valve therein, a tilting valve therein,
a movable part outside the casing for start-
ing the tilting valve, a connection between
said'movable part and the tilting valve, and
means for causing said main valve when
started to act through its normal cycle of
operation independent of the position of
said movable part during said operation.

19. A valve device c()mprisinﬁ a casing, a
cylinder therein, a piston wor ing in said
cylinder, a diaphra “connected with said
piston, a tilting auxiliary valve mounted on
said piston, a stem for said auxiliary valve,
a sliding sleeve separated from said piston
and mounted on said stem, and means for
limiting the movement of said sleeve along
said stem.

20, A valve device comprising a casing, &
cylinder in said casing, a valve associated
with said cylinder and projecting therein
for controlling the passage of material
therethrough, a diaphragm with which said
valve is connected exten?ling across the cas-
ing, clamping parts associated with said
valve between which a portion of the dia-
phragm is secured, a nonelastic ring em-
bedded in the material of said diaphragm
and surrounding a portion of said valve and
located between said clamping parts so as
to take the strain when a clamping pressure
is applied to the diaphragm to clamp said
diaphragm in position, and prevent the por-
tion of the diaphragm between said clamp-
ing parts from being moved by the pres-
sures so as to lengthen the flexible portion
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of the diaphragm between the valve and the
casing. .

21. A valve device comprising a casing, a
flexible diaphragm therein, two clamping
parts engaging said diaphragm, one on each
side thereof, by means of which said dia-
phragm is clamped in position, to said flex-
ible diaphragm, a non-flexible ring connect-

1,114,398

ed with said diaphragm so as to receive said

clamping pressure and prevent the dia- 10

phragm from being squeezed from befween
the clamping parts.
WILLIAM E. SLOAN.
Witnesses:
Epw~a K. RExvorLps,
Luct A. FALEENBERG.
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 of the diaphragm between the vvalve'and the

casing. ,
.21. A valve device comprising a casing, a
flexible diaphragm therein, two clanrpinﬁ

parts engaging said diaphragm, one on each’

side thereof, by means of which said dia-
phragm is clamped in position, to said flex-
ible diaphragm, a non-flexible ring connect-

ed with said diaphragm so as to receive said
clamping pressure and prevent the dia- 10
phragm from being squeezed from between
the clamping parts. -

' a WILLIAM E. SLOAN.
Witnesses:

+ Epna K. Rey~orps,
Liuct A, FALKENBERG.

[SEAL.]

Corrections in Letters Patent No. 1,114,398,

Signed and sealed this 5th day of January, A. D., 1915.

It is hereby certified that in Letters Patent' No. 1,114,398, gi‘anted October 20,
: 1914, upon the application of William E\. Sloan, of Chicago, Hlinois, for an improve-
ment in * Flush-Valves,” errors appear in the printed specification requiring cor-
rection as follows: Page 4, liﬁe 79, for the word *‘clamipng” read clamping; page 6,
lines 7-8, strike out the words ** to said flexible diaphragm”; and that the said Letters
Pateﬁt should>be read with these corrections therein that the same may conform to

the record of the case in the Patent Office.

‘R. F. WHITEHEAD, |

Acting Commissioner of Patents.
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