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This invention relates generally to flush tank systems
and is more particularly  concerned with an improved
flush tank system incorporating a novel flush tank actuat-

_ing ‘portion, flush tank emptying portion and flush tank

re-fill. portion.
A further object of invention in conformance with

* ‘that set forth above is to provide in a flush tank system
of the character set forth wherein said flush tank actuat-.

ing, emptying and re-fill portions include pressure respon-
sive movable walls and metered apertures operatively
connected whereby emptying of fluid in the flush tank
and re-filling of the same is controlled by a fluid pres-

sure supply in communication with said tank and the

flush tank actuating portion.

A still further object of invention in conformance with
that set forth above is to provide in a flush tank control
system of the character set forth whereby the release
of fluid in the flush tank and re-filling of the same is
controlled by a fluid pressure supply source in communi-
cation with said tank whereby said flush tank control sys-
tem provides a certain- and positive control obviating
the annoyance, inconvenience and an uncertainty of oper-
ation of present type flush tank systems.

These together with other objects and advantages which
will become subsequently apparent reside in the details of
consiruction and operation as more fully hereinafter de-
scribed and claimed, reference being had to the accom-
panying drawings forming a part hereof, wherein like
numerals refer to like parts throughout, and in which:

Figure 1 is a fragmentary portion of a flush tank show-
ing portions in section and illustrating diagrammatically
the novel flush tank actuating, emptying and re-fill por-
tions. prior to actuation of the flush tank actuating por-
tion; and

Figure 2 is a view similar to Figure 1 showing the rela-
tive portion of the parts when the flush tank actuating
portion has been actuated.

Indicated generally at 18 is a fragmentary portion of
a ¢onventional flush tank which includes the usual side
wall 12 and bottom wall 14, the bottom wall 14 having
extending therethrough a fluid pressure supply conduit 16
which is suitably seated in the bottom portion 14, the
bottom portion 14 also including therein a valve seat
flush outlet portion 18 which is in communication with a
suitable conduit 20 operatively connected to a conven-
tional toilet stool (not shown), the conduit 20 béing
suitably and sealingly secured on the lower portion 14
of the flush tank. In addition to.the flush tank 10, fluid
pressure supply 16, and flush tank outlet 20, the novel
flush tank control system includes a flush tank actuating
portion indicated generaily at 22, a flush tank emptying
portion 24, and a flush tank re-fill portion 26.

The flush tank actuating portion 22 includes an elon-
gated body portion 28 suitably secured on the inner por-
tion 30 of the vertical wall 12 of the flush tank in any
suitable: manner, the body portion 28 including an elon-
gated bore portion 32 which includes an enlarged diam-
eter portion 34 in which terminates an enlarged- recess
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portion 36. The recess portion 36 is formed in'an en-
larged end portion 38 of the body member 28 and se-’
cured thereto is a cap’element 40 which has a recess
portion 42 therein cooperating with the recess 36 form-
ing an enlarged end chamber 44, the portions 38 and 40
having interposed therebetween a flexible diaphragm or
pressure responsive movable wall element 46, the ele-
ment 46 being secured to the portion 38 by means of
suitable fastening elements such as screws 48." Thus the
pressure responsive movable wall 46 defines oppositely
disposed compartments which may be identified by means
of reference characters 36 and 42, which will be defined
as variable volume compartments as will subsequently be-
come apparent. '

The body member 28 includes. a pair of axially spaced
annular valve seat portions 56 and 52 which may be de-
fined as the inlet and outlet valve seat portions, respec-
tively, for the purpose of controlling fluid flow through
the flush tank actuating portion. The variable diameter
portions 32 and 34 of the longitudinal bore of the body
member 28 define the valve seat portions 50 and 52, re-
spectively, and the body member 28 includes on oppo-
site sides of the valve seat 50 a fluid passage 54 in com-
munication with the fluid supply source conduit 16, and
a second fluid passage 56 suitably connected to a con-
duit 58. The other annular valve seat portion 52 has
disposed on opposite sides thereof in the body portion
28, a fluid passage portion 60 suitably connected to a
conduit element 62, the body portion 28 having disposed
on the opposite sides of the valve seat portion 52, the
passage portion 64 in communication with the interior of

" the flush tank 1.
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A reciprocable control rod 66 is suitably supported
in a bore portion 68 of the body member 28 having an
end portion 79 extending on the outside of the flush tank,
the end portion 70 having a suitable enlarged end por-
tion 72 for actuating the rod 66, the portion 70 having
concentrically disposed thereon a compression spring ele-
ment 74 which extends beiween the element 72 and a se-
curing nut element or guide element 76 which helps to
support the rod 66 in the vertical wall 12 of the flush
tank. The rod 66 has suitably disposed thereon in a
suitable groove portion a sealing element 78 concentri-
cally disposed on the rod 66 for preventing leakage there-
by from the supply source 16 to the outside of the tank.
The control rod 66 includes suitably secured thereon a
pair of spaced valve seal elements 80 and 82, the valve
seal element ‘86 ‘including a suitable sealing portion 84
cooperating with the valve seat 50 and having concentri-
cally disposed thereon a suitable O-ring seal element 86
for preventing leakage past the valve seal element 80,
the valve seal element 82 includes a valve seat portion 88.
thereon cooperating with the annular valve seat 52, said
valve seal element 82 having concentricaily disposed on
an intermediate portion thereof a suitable O-ring seal ele-
ment 90 for preventing leakage along the outer periphery
of the valve seal element 82, the end of the valve seal
elément 82 opposite the seat portion 88 being sealingly
secured in the flexible diaphragm 46 as seen at 94 and in-
cluding on the opposite 'end portion the -second valve
seat portion 96.

The cap member 4§ includes in axial alignment with
the ‘annular valve seat poriicas 5& and 52, and the valve
seal elements 80 and 82, annular valve seat portion 98
including centrally disposed therein a metering port por-
tion 180 in communication with a conduit 202 which is
in communication” with a branch conduit 184 communi-
cating with' the fluid pressure supply line 16. It will be
noted ‘that the valve seal portion 96 of the valve seal
element 82 is engageable with the annular valve seat por-
tion 98 in the cap element 46 for closing off communica-
fion with a metering port poition 16§ in the variable
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volume chamber 42. A second metering port portion 106
is included in the cap element 40 communicating with the
aforementioned variable volume chamber 42, said second
metering aperture portion being in communication with
a c¢onduit element 108. Compression spring member 74.
and the water pressure from the conduit 102 through the
metering aperture 104 into. the chamber 42, said water
pressure acting against the pressure responsive movable
wall 46 tends to retain the valve seal elements 8¢ and 82
and fheir respective seating portions in sealing engage-
ment with the anunular valve seat portions 59 and 52, see
Figure L. It will be further noted that movement of the
control rod 66 toward the right by applying pressure on
the end elements 72 for overcoming the pressure of the
compression spring 74 and the fluid pressure on the pres-
sure responsive movable wall results in sealing engagement
of seat portion 96 with the annular valve seat 98 wherein
pressure through conduit 162 is no longer available against
the pressure responsive movable wall, and further permits
the supply pressure from the line 16 to pass through the
fluid passage portion 56 and to the conduit 58. This
movement also permits communication between the fluid
conduit 62 into the fluid passage portion 69, past the valve
seat §2 and out of the fluid passage portion 64 into the
flush chamber for a purpose to become subsequently
apparent.

The previously mentioned metering ports or apertures
109 and 196, and those to be subsequently described,
although being indicated as fixed aperture portions could
readily incorporate a plurality of interchangeable variable.
apertured jet elements (not shown) in order fo provide
a predetermined amount of metering to a given portion
of the device depending upon the amount of time desired
to fill a given compartment or portion thereof.

The flush tank emptying portion 24 includes a conical
disk sealing element 116 which is sealing engageable with
the outiet portion 18 for permitting communication be-
tween. the flush tank and the conduit 28, said sealing nut
112 to one end of an actuating rod 114. The empfying
portion 24 further includes an emptying housing portion
116 which includes a lower support portion 118 compris-
ing a pair of spaced leg elements 120 and 122 which
define a pair of oppositely disposed aperture portions 124
(only one being shown) in communication with the in-
tericr of the flush tank, the housing portion 116 further
including a vertically disposed bore portion 126 which
terminates at the lower end thereof in a reduced. diameter
portion 128, and at the upper end thereof in a variable

volume. compartment 129 of an enlarged end chamber

indicated at 138. The housing 116 inciudes an. upper en-
larged. flange portion 132 upon which is suitably secured
by means of securing screws 134, for example, a body
portion 136 which has a lower recess portion 138 co-
operating with the variable volume compartment portion
129 for defining the end compartment 136, and a second
pressure responsive movable wall 140 is snitably secured
between. the: portion 132 of the housing portion 116 and
the body porfion 136 by means of the previously men-
tioned fastening elements 134,

The. actuating rod 114 extends through the reduced
diameter bore portion 128 of the housing 116 and. ter-
minates. in. an enlarged diameter rod portion 142 which is
sealingly secured at 144 to the pressure responsive mov-
able wall or flexible diaphragm 140. The recess portion
138 of the body portion 13§ includes a centrally located
reduced diameter recess portion 146 which receives one.
end of a compression spring element 148 disposed. in the
recess or variable volume compartment 138 of the end
chamber 139, the other end of the compression spring
148 being in engagement with the upper end portion, 150.

of the enlarged diameter rod portion 142, and being re-.

tained. thercon by means of a guide pin element 152
suitably secured in the top of enlarged rod portion 142.
The compression spring 148 acts upon portion 150 of the
actuating rod 114 tending to urge the sealing element
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110 into engagement with the conical valve seat 18. The
body portion 116 includes a fluid passage portion 154
which is suitably connected to the previously mentioned
conduit 58 through which the fluid pressure supply line
16 is communicated upcn rightward movement of the
valve seal element 80. Also in communication with the
variable volume chamber 129 is a suitable reduced diam-
eter bore portion 164 which communicates said compart-
ments to the inferior of the flush tank to the apertures
124 between the leg elements 120 and 122 of the housing
pertion 116.

The recess portion 138 or upper variable volume com-
partment includes a passage portion 166 therein in com-
munication and suitably connected to the conduit 62
which will communicate with the interior of the tank
when the valve seal element 82 is moved toward the right
from the valve seaf 52. Also in communication with the
recess portion 138 is a metered aperture portion 168
which is in communication with the conduit 108 which
communicates with the metered aperture portion 106 com-
municating with the variable volume recess or compart-
ment 42 of the end chamber in the body portion of the
flush tank actuating portion.

It will be noted that a suitable “O-ring” seal element
170 is provided about the enlarged diameter portion 142
of the actuating rod 114 to prevent leakage between the
variable volume compartment 128 and the interior of the
flush, tank.

1t will be noted that the conduit 102 by virtue of its
communication to the metered aperture portion 1200 and
thence the further communication to the metered aper-
ture portion 166 being in communication with the con-
duit 108 and finally to the metered aperture portion 168
results in supply pressure being available in the variable
volume or recess portion 138 thus presenting applied
pressure on the top of the pressure responsive movable
wall 148 in addition to the force of the compression
spring 148 which further aids in urging the previously
mentioned sealing engagement between the element 110
and the conical valve seat 22

A suitable passage portion 172 is provided in the body
portion 136, said passage portion 172 communicating
with the interior of the. variable volume recess 138 and
constituting a metered apertured: portion which commu-
nicates with a flnid conduit 174 for a purpose to be sub-
sequently apparent.

The body portion 136 constitutes: a lower pertion of
the flush: tank re-fill housing portion 26, and includes an
upper annmular portion 176 which has suitably secured
thereto: by: means of the fastening screws 178, for ex-
ample, a recessed cap element 180 which includes 2 lower
recess portion 182 which may define an upper variable
velume compartment cooperating with a recess. portion
184 of the body portion 136, the recess: portion 182 and

5 184 cooperating to define an enlarged end chamber por-

tion 186 of the re-filt housing portion. The body por-
tion 136 includes a vertically disposed bore: portion 188
which. includes a lower annular valve seat portion 190
in. communiceation with a passage portion 192 communi-
cating with the conduit 164 which is connected to the fluid
pressure supply line 6. A fluid passage portion 194
communicates. with the bore portion 188 on the other side
of the: annular valve seat 190 and is suitably connected
to. an; outlet or re-fill element 196 communicating with
the interior of the flush tank. Reciprocably supported
within: the bore portion: 188 is a, fluid pressure responsive
piston element 198 which includes a lower valve seat por-
tion: 200, engageable. with, the annular valve seat 190 for
closing off communication between: the conduit $04 and
the re-fill- outlet 96, The pressure responsive. valve ele-
ment, 200: includes a suitable “O-ring” seal element 202
cancenfrically disposed thereon for preventing leakage.
by; the pressure: responsive. piston element. Secured be-
tween. the portions: 180: and the body portion: 106 by:
meang of the; fastening: elements 178:is. a third. pressure:
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responsive movable wall or flexible diaphragm element
264 which defines the variable volume compartments 180
and 184, the pressure responsive piston element 198 being
suitably secured at 206 to the pressure responsive mov-
able wall. The pressure responsive piston element 198
having suitably secured therein in an upper end portion
a guide pin 208 supporting one end of ‘a compression
spring element 210, the other end of which being received
within a recess portion 212 of the cap element. 180,

The recess or variable volume compartment portion
182 communicates by means of a passage portion 214
tc ‘a conduit 216 which includes a one-way check valve
element 218 in communication therewith, said check
valve only permitting the passage of fluid away from the
recess portion 182, and being in communication with a
conduit portion 220 which is suitably connected to the
previously mentioned :conduit 62 which communicates
with the flush tank when the valve seal element 82 is
moved toward the right upon actuation of the same. The
recess portion 182 is also in communication by means
of a metered aperture portion 222 to the previously men-
tioned conduit 174 which communicates with the meter-
ing aperture 172 communicating with the upper recess
or variable volume compartment 138 of the flush tank
emptying portion.

Considering first Figure 1, it will be noted that the

previously mentioned compression spring 74 and pres-

sure responsive movable wall 46 urge the valve seal ele-
ments 80 and 82 into engagement with the respective
annular valve seats 59 and 52. The relative position
of the: valve seal elements prevent the communication
between conduits 16 and 58, and 62 and fluid passage 64.
The fluid pressure supply conduit 16 communicating with
the branch conduit 104 and conduit 102 provides the pre-
viously mentioned fluid pressure against the pressure
responsive movable wall or flexible diaphragm 46 and
the fluid is also in communication with the conduit 108
to the top of the pressure responsive movable wall 140
of the emptying portion 24 which aids the compression
spring 148 in urging the previously mentioned sealing
engagement between element 110 and valve seat 18, - The
fluid pressure is also in communication with the metering
aperture or passage portion 172 and thence through the
conduit 174 through the metering aperture 222 to the
upper portion of the flexible responsive movable wall or
diaphragm 204 which in conjunction with the force of
the compression spring 210 aids in urging the pressure
responsive piston element 198 and its sealing portion 200
into sealing engagement with the valve seat 190 thus pre-
venting communication between the branch conduit 104
and accordingly fluid pressure of the supply source to the
outlet 196 and into the flush tank. The previously men-
tioned movement of the fluid pressure supply is indicated
by the arrows appearing in the conduits and metering
passage portions of the system shown in Figure 1.

As seen in Figure 2, rightward movement of the ele-
ment 72 which overcomes the compression spring 74 re-
sults -in urging the valve seal elements 80 and 82 off
their respective cooperating valve seats and overcomes
the water supply pressure on the flexible diaphragm or
pressure responsive movable wall portion 46 results in
the sealing engagement of the valve seat portion 96 with
the annular valve seat 98 thus cufting off communica-
tion of the metering aperture portion 100 with the meter-

-ing aperture portion 106. As indicated by the direction

arrows rightward movement of the flush tank actuating
portion results in pressure fluid flowing from the conduit
16 to the conduit 58 and into the recess portion or vari-
able volume compartment portion 128, this is permitted
inasmuch as the recess or variable volume compartment
portion 138 is in communication through conduit 62 and
fluid passage 64 to the interior of the flush tank. This is
permitted inasmuch as the recess portion or variable vol-
ume compartment portion 138 is in communication with
the flush tank to the conduit 62 and the fluid passage por-

ot
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tion 64. This also results in upward movement of the
pressure responsive movable wall 140 and accordingly the
upward movement of the sealing element 110 away from
the flush outlet 18 resulting in the emptying of the flush
tank. The aforementioned actuating movement also re-
sults in communication of the conduit 104 with the bot-
tom of the pressure responsive piston element 198, and
inasmuch as the conduit 216 is in communication with the
conduit 62 which is now open to the interior of the flush
tank pressure is relieved on the upper portion of the pres-
sure responsive movable wall 204 and accordingly upward
movement of the valve seat portion 200 away from its
cooperating valve seat 190 permits the supply line 104
to communicate directly with the re-fill outlet 196 which
communicates with the flush tank.

Release of pressure on the element 72 results in the
compression spring 74 and the pressure responsive mov-
able wall 46 urging the valve seal elements 8¢ and 82 back
into-engagement with: their respective valve seats as seen
in Figure 1. This resulting movement cuts off the com-
munication between the condnits 16 and 58 and 62 and
fluid passage 64. When this occurs fluid is metered
through the conduit 102 to the conduit 308 and thence
upon the upper portion of the pressure responsive mov-
able wall or flexible diaphragm 149. This pressure be-
gins to fill up the recess or variable volume compartment
138 and the compartment 128 is emptied through the aper-
ture 164 into the flush tank. After the compartment 138
is filled fluid passes through the passage portion 172 in
through the conduit 174 into the recess portion 182 exert-
ing a downward pressure on the pressure responsive mov-
able-wall or flexible diaphragm 204 resulting in the sub-
sequent sealing engagement of the portion 200 with the
valve seat 199. © When this final sealing engagement oc-
curs the flush tank will have been filled to the desirable
level which is sufficient for flushing the toilet stool which
is operatively connected to the conduit 26.

Thus there has been disclosed highly efficient, and posi-
tively operating flush tank control system which fully
conforms with the objects of invention heretofore set
forth. ' ‘

Various positional directional terms such as “front,”
“top,” “bottom,” etc., are utilized herein to have only a
relative connotation to aid in describing the device and
are not intended to require any particular orientation
with respect to any external elements.

The foregoing is considered as illustrative only of the
principles - of the invention. - Further, since numerous
modifications and changes will readily occur to those
skilled in the art, it is not desired to limit the invention to
the exact construction and operation shown and described,
and accordingly all suitable modifications and equivalents
may be resorted to, falling within the scope of the inven-
tion as claimed.

What is claimed as new is as follows:

1. A flush tank control system comprising a flush tank
having a fluid pressure supply and flush outlet from said
tank, a flush tank actuating portion, flush tank emptying
portion, and flush tank re-fill portion; said actuating por-
tion comprising an elongated body portion having an elon-
gated bore portion terminating in an end chamber, said
bore portion including fluid inlet and outlet valve seat
portions, fluid passages in communication with the bore
portion of the body portion on opposite sides of said valve
seat portions, a control rod element reciprocably supported
in a bore portion, spaced valve seal elements secured on
said rod element and including portions engageable on
the valve seat portion of said bore for controlling fluid
flow between the fluid passages on opposite sides of the
valve seat portions, the end chamber including a first pres-
sure responsive movable wall dividing said end chamber
into ‘two variable volume compartments, one of said
valve elements extending in sealing relation through the
pressure responsive movable wall and including 2 valve
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seat portion on an end thereof contained in one of said
compartments, said one compartment including a first
metered aperture portion surrounded by a valve seat and
commuricating with the fluid pressure supply, the valve
seal portion of said valve seat element in said one com-
partment being operable to prevent fluid flow through
said first metered aperture portion when the valve seal
element is out of engagement with its cooperating valve
seat portion in the bore of said body portion, and a second
metered aperture portion in communication with said one
compartment, said flush tank emptying portion compris-
ing a sealing element controlling communication between
a flush tank and flush outlet, an actuating rod having one
end secured to said sealing element, the flush tank empty-
ing housing portion including a chamber portion divided
into two variable volume compartments by a second pres-
sure responsive movable wall, the other end of the actuat-
ing rod being sealingly secured and movable with said
second pressure responsive movable wall, one of the com-
partments of the tank emptying housing portion commu-
nicating with one of the fluid passages on one side of one
of the valve seats in the bore of the body member, the
other fluid passage on the other side of said valve seat
communicating with the fluid pressure supply, said one
compartment of the tank emptying housing portion includ-
ing a metering aperature portion in communication with
the flush tank, the other of said compartments of said
tank emptying housing portion communicating with one
of the fluid passages on one side of the other valve seat of
the bore of the body portion, the fluid passage on the other
side thereof communicating with the flush tank, a first com~-
pression spring element in the other compartment of said
tank emptying housing portion engageable with the ac-
tuating rod for urging the sealing element into a sealing

relationship with the flush tank outlet, a pair of metering

aperture portions in communication with the other com-
partment of said tank emptying housing portion, one of
the pair of metering aperture portions communicating with
the second metering aperture portion in said one com-
partment with the end chamber of the body portion; said
flush tank re-fill portion comprising a re-fill housing por-
tion having a chamber divided into variable volume com-
partments by a third pressure responsive movable wall, a
bore portion in said re-fill housing portion having an an-
nular valve seat portion, a pair, of fluid passages communi-
cating on opposite sides of said valve seat portion, one of
said fluid passages communicating with the fluid pressure
supply, the other of which communicating with said flush-

tank, a reciprocable pressure responsive piston element 5
contained in the bore portion of said re-fill housing portion

engageable with the valve seat portion for controlling fluid
pressure flow past said valve seat portion: and into the fiush
tank, said piston element including a portion sealingly and
movably engaged with the third pressure responsive mov-
able wall, a second compression spring contained in: one
of the compartments. in said re-fill housing portion and
engageable with the pressure responsive movable wall for
urging the piston element in the bore of said second re-fill
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housing portion into sealing engagement with the valve
seat in said bore portion, said one compartment in the
re-fill portion communicating with the one of the fluid
passages on one side of the other valve seat of the bore of
the bedy portion, the one compartment of said re-fill
housing pertion including a metered aperture portion in
comumunication with the other of the pair of metered
aperture portions in the other compartment of the tank
emptying housing portion.

2. A flush tank control system as set forth in claim 1
wherein the control rod is operatively connected to a com-
pression spring element urging the spaced valve seal ele-
ments into engagement with annular valve seat portions
in the bere of the elongated body portion of the actuat-
ing portion.

3. A flush tank control system as set forth in claim
2. wherein the bore portion of the elongated body por-
tion includes variable diametered co-axial portions defin-
ing said spaced valve seat portions, the valve seat sur-
rounding the first metered aperture portion in the en-
larged chamber of the actuating portion communicating
with the fluid pressure supply being in axial alignment
with the bore portion of said elongated body portion.

4. A flush tank contrel system as set forth in claim
3 wherein the one compartment in the re-fill housing por-
ticn communicating with said one fluid passage on the one
side of the other valve seat of the bore of the body por-
tion includes a one-way valve operatively connected there-
by permitting. flow from said one compartment toward
said fluid passage.

5. A flush tank centrol system comprising a flush tank
having a. fluid pressure supply and flush outlet from said
tank, a flush tank actuating portion operatively connected
to cooperating flush tank emptying and re-fill portions;
said actuating portion including first valve means control-
ling fluid pressure flow between the actuating portion and
the fluid supply, emptying and re-fill portions for emptying
the flush tank in response to movement of actuating con-
trol means. eperatively connected in the actuating portion,
said actuating, emptying and re-fill portions each includ-
ing pressure responsive movable wall portions defining
variable. volume compartments, means operatively con-
necting said compartments together for providing an auto-
matically: operating emptying and re-filling cycle of the
flush tank upon actuation of the actuation control means,
the last mentioned means including a flush tank valve con-
nected. to the movable wall in the compartment of said
emptying portion, a liquid conductor extending from the
other compartment to said actuating portion so that fluid
under pressure: enters said other compartment, an outlet
valve connected to the movable wall of said other com-
partment, and a fluid line interconnecting said compart-
ments.

References Cited in the file of this patent.
UNITED STATES PATENTS

owens — e Feb. 8, 1944
Robinson oeeeeoo____ Mar. 4, 1952

2,341,116
2,587,901



