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of the present invention to provide a dual flush outlet valve I'ch can be
made usi t§e LAeschptiRmepe daims: af thisspesificationarit will be appreciatedt bethebj ect

skilled addressee that "half flush” is not necessarily exactly half the volume of a

"full flush” but, for example, a full flush may equate to 9 litres and a half flush to
6 litres. The term "half flush" should therefore be considered to refer to any
20 desired reduced flushing volume.

A wide variety of dual-flush cistern outlet valves have been proposed and used.
Many of these comprise apparatus for dividing the cistern into two separate
reservoirs each having separate outlet valves: when a half flush is required, one
25 of the outlet valves is opened so that one of the reservoirs empties. When a full
flush is required, both valves are opened so that both reservoirs empty. These
and many other dual-flush apparatus generally require two separate actuating
systems to open the two valves. It is desirable to reduce the number of
separately manufactured parts for a dual flush system.
30 '
It is an object of the present invention to provide a dual flush outlet valve which
can be made using a minimum of separate moveable parts. Itis a further object
to provide a dual flush outlet valve which can be suitably adjusted to allow a



to provide a dual flush outlet valve which can be suitably adjusted to
allow a WO 01/ 20085 PCT/ AU0O0O/ 01120 2 variety of full and half flush
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t he ful lovetieshprotesdtiohon or the hal f flush position, stop means co-operable
with said sealing neans and bei ng biased towards position capabl e of
hol di ng said sealing nmeans in said half flush position when said actuator
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liquid from a reservoir, said discharge apparatus including:
actuator means selectively moveable from a closed position to either a
full flush position or a half flush position, _

20 sealing means moveable by said actuator means from a closed position
to either a full flush position or a half flush position, said sealing means being
biased toward said closed position when in said half flush position,

liquid outlet which is sealed by said sealing means to prevent flow of
liquid out of said reservoir when said sealing means is in said closed position

25 and which allows flow of liquid out of said reservoir when said sealing means is
in the full flush position or the half flush position,

stop means co-operable with said sealing means and being biased
towards position capable of holding said sealing means in said half flush
position when said actuator means is moved to said half flush position until a

30 predetermined volume of liquid has been discharged from said reservoir and

then allowing aid sealing means to move to said closed position thereafter.
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then allow ng aid.sealing neans to nove to said closed position thereafter.
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Preferably the half flush position is intermediate the closed and full flush
positions and the distance the first selection means moves the actuator means
when depressed by the user is less than the distance the second selection
means moves the actuator means when depressed.
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The actuator means moves the sealing means from a closed position to either a
full flush position or to a half flush position. In a preferred embodiment the
' sealing means is a flapper-type valve and the actuator means acts on the
sealing means to cause the sealing means to pivot between said closed, half
20  flush and full flush positions.

The sealing means seals the liquid outlet when the actuator means is in the

closed position. When the sealing means is moved to either of the flush

positions, the liquid outlet is opened and liquid in the reservoir is able to flow by
25  gravity out of the liquid outlet.

When in the half flush position, the sealing means is biased toward the closed
position. Preferably this bias is caused by the resolved static and dynamic fluid
and gravitational forces acting on the sealing means when the sealing means is
30 in the half flush position. When the sealing means has been moved from the
closed position, liquid will flow out of the reservoir causing a venturi effect. This
will result in a lower pressure acting on the lower surface of the sealing means
and a greater pressure acting on the upper surface of the sealing means, the
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The apparatus further includes stop means co-operable with the sealing means.
The stop means is biased towards a position capable of holding said sealing
means in a half flush position when the actuator is moved to the half flush
position. The stop means then holds the sealing means in the half flush
position until a predetermined volume of liquid has been discharged from the
reservoir. Thereafter, the sealing means moves to the closed position so that
no more liquid is able to flow out of the liquid outlet. In a preferred embodiment,
the stop means includes a cam which is capable of moving into a locking
position when the sealing means is moved into the half flush position and there
it is engaged by cooperating latching means associated with the sealing means.
The stop means may move into the locking position by way of a float which
biases the stop means toward the locking position when the float is providing
upward buoyant forces, i.e. when there is liquid at least partially around the
float. When the liquid level has dropped so that the float no longer provides
upward buoyant forces the stop means may move away from the locking
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w || cause the sealing nmeans to close. The apparatus further includes stop
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t onards aWH2008n capabl e of hol ding said sealing meand PR I’? flush_.
position when the actuator is novedsto the half fliush position. The stop®
means then holds the sealing nmeans in the half flush position until a

pr edet ef AL L Aot diseti ' rvoir.
.Ther eaf F g%l,ﬁ&? ﬁé Qéée{gﬁ ? %SLJrlrtg g{#g qcnoveslhg ?ﬁttﬂg§%P@{£@ggéé ??elj%@nﬁ‘se oI égﬁ at 25 no
nor e | i tuimdviedo Hid dosed positiorand Hiust prevéntduitiierontiiaw of watex fromether r ed

enbodi Moo he stop means includes a.camwhich is capable of noving into
a | ocki egs rY% Ition when the sealing neans is noved into the half flush
position and there it is engaged by cooperating |atching neans associ at ed

wi th_the seal,jng neans. ., The stop. means nove inNto the Jocking position
AR A M o A o o o e B R o R v

posi ti onyi¥kipitgé eppar@as fof dﬁcﬁéigfirhglgquupﬂeﬁﬂabr@@&%tr, saidcCapparfat®s When
there is Ilgw d at least partially around the float. When the liquid |evel

has droppe0i§8:t hat the float no | onger provides upward buoyant forces the
stop neans may nove away fromthe | ocking WO 01/20085 PCT/ AUOO/ 01120 5
position so that the resultant forces acting on the sealing neans cause the
latter to nBveain liqwd couwled comamunicaingineetvees saidy eaRerYQiF tanst @ut f | ow of
wat fr voir. 5 In another aspect of the present invention
the?g is&gﬁ%gﬁé’%g% dal volunme discharge apparatus for discharging |iquid
from a reser vaive, means sgigciivelyusioveableubétmgenaanelosed ippsitionowhees

commun Ak, SRV ERL TR PG of M ol AR RATRG , TL
prevent pdssagertirbogh sgidomairfiquidi altiet aadvan opemtposiiahdviderecivaiidiés passage
oM B o Bl o it e S 5 e e SR BSH Sold Al 1 0 ©
15 hpquiiguiausdtiet,,
a first overflow passage having an outlet into said discharge passage
and an inlet positioned at a selected fill level in said reservoir, and
at least one additional overflow passage having an outlet into said
discharge passage and an inlet positioned at a selected fill level in said
20  reservoir, such that when said valve means is in said closed position and liquid
in said reservoir reaches said selected fill level liquid will flow into said overflow
passages and flow into said discharge passage.

Preferably the additional overflow passage or passages are connected to the
25 apparatus in parallel with the first overflow passage. The additional overflow
passages may connect to the apparatus in a modular fashion by. for example, a
friction fit into an openable port in the apparatus. The additional discharge
passages may have a telescopic extension sleeve allowing adjustment of the
height of the inlet.
30
The present invention will now be described in more detail with reference to a
preferred embodiment illustrated in the accompanying drawings. The
description will refer to a preferred form of the invention when utilised in a toilet



a first overflow passage having an outlet into said discharge passage and

an inlet positioned at a selected fill level in said res | d at
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is a side elavati . an apparatus of the present invention shown in 10
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t he present invention shown in the full flush position. In Figure 1,
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15 flush button 5, push rod 7 and connecting arm 9. Sealing means. 11 collectively
comprises float seal 13 and cantilever arm 15. Liquid outlet 17 is located in
apparatus body 19. Stop means 21 collectively comprises float 23 and float .

guide 25.

20 Half and full flush butions 3 and 5 are biased toward an upper position where
they do not apply any force to the head of push rod unless they are being
depressed by the user. Half and full flush buttons 3 and 5 are preferably
mounted on the cover (not shown) of the cistern, and are exposed and visible to
the user. The remaining parts of the apparatus are most suitably housed within

25 the cistern and may be submerged under water when the cistern is full as is

conventional in the art.

Push rod 7 has adjustment stop 27 on its shank 29 which rests on an shoulder
31 in connecting arm 9. Preferably the adjustment stop 27 can be screwed to a
30 selected position along a thread 33 on shank 29 so that the push rod 7 can be
adjusted to an optimal position relative to connecting arm 9 and half and full
flush buttons 3 and 5. Alternative arrangements to a screw thread may be
provided for the adjustment stop 27, although it is considered that a screw



15 flush button 5, push rod 7 and connecting arm9. Sealing neans. 11

collectively conprises float seal 13 and cantilever arm 15. Liquid outlet
17 is | ocwoadrooss apparatus body 1.9. Stop nmeans 21 col | BeTAVBVURDNpri ses
float 23 and float guide 25. 20 f and full flush buttons 3 and 5 are
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in the art. Push rod 7 has .adjustnent stop 27-on its shank 29 which rests
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consi st saidfrecesses 51 being capable of retaining water therein when the cistern is
empty so as to provide ballast to the seal end 45 of cantilever arm 15 after the
cistern has been emptied by a full flush. This ballast is the amount of water
which can be retained in the recesses 51 will preferably be sufficient so as to
20 weight down the seal end 45 fo cause the sealing gasket 47 fall and come into
contact with annular outlet rim 565. Seal end 45 may include a lip 57 adapted to
bear upon part 59 of the upper surface 61 of sealing gasket 47 to assist in
sealing liquid outlet 17. Cantilever arm 15 includes cam follower 63 between
pivot 43 and seal end 45.
25
Body 19 is holiow and incorporates internal overflow passage 65 which extends
from overflow inlet 67 to outlet 17. It will be appreciated that outlet 17
communicates with toilet pan (not shown) such that water flushed from cistern
flows into the toilet pan. and water flowing down the overflow passage 65 will
30 also flow into the pan. Overflow passage 65 includes telescopic extension
sleeve 69 co-axial with the overflow passage 65 and capable of being adjusted
up or down along the axis 71 of overflow bassage 65. Accordingly the height of
inlet 67 may be varied as desired so that the level reached by water in the



seal i ng gasket 47 and float 49 shown in Figure 1. Preferably seal end 45 of
15 cantilever arm 15 includes recesses 51 on the upper side 53 of seal end
45, said WOOMWES 51 being capabl e of retaining water tHHEGTAYPURHEY t he
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passages 77 may be provided to give further protection against overflow of the
cistern if the cistern filling valve should fail and water continues to enter the
cistern despite reaching the selected filling level.
20
When in the closed position and when the cistern is full, the weight of water
acting on the upper surface 61 of the sealing gasket 47 will hold the gasket 47
against the annular outlet rim 55 of the outlet 17 and this will cause the hinge
point 37 of actuating end 41 of cantilever arm 15 to act upon surface 39 of
25 connecting arm 9 to keep connecting arm 9 and hence push rod 7 in an upper

position.

Apparatus also includes stop means 21 which facilitates and is essential to the
half flushing function of the apparatus. Stop 21 comprises a body 25 19 having
30 a cam end 85, a float end 87 and a hinge point 89 intermediate said ends 85
and 87. The hinge point 89 is preferably hinged to the body 19 and the stop 21
is capable of pivoting between a locking position and a release position. On
float end 87 there is a float 23 which is adjustably mounted to track 83. Float 23



in parallel with the overflow passage 65 previously described. The

addi tional overflow passage 77 or passages nmay be connected in a nodul ar
fashi on tovoenzM®fer 79. Simlar to the primary overfl ow pREEAG/WBRO t he
addi tional passage(s) may have a tg escopic extension sleeve (not shown)
all ow ng 15 adjustnent of the height of the respective overflow inlet 81,
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surface of the water so that it provides a buoyant force acLi ng upwardly
on hinged stop 21. 5 Cam.end 85 of hinged stop 21 includes three cam
surfacg yrrgngﬁgg@gu%% thig, fioyre illystratesityer C‘?"Ffl%é'l“ﬁt@a'nﬂfsmﬂ‘ appagtusaind a ful |l

flush cmenvafiaendsh habasbent fﬁﬁia?étpa%yatthﬁsuée? :#rﬂj iﬂ@ﬂﬁ%ﬁﬁpﬂﬂﬁé on cam

fol |l ower 63 bears against the close cam surface 9 I S position the

downwar §isteypde regucipg &pmuatfulhlevehta aeove the selected half flush level. The
: half flush position is initiated by the user depressing the half flush button 3.

When the half flush button 3 is depressed fully it presses upon the push rod 7
which travels distance A and causes cantilever arm 15 to raise float seal 13
20 distance B. In the process of moving cantilever arm 15 into the half flush
position, cam follower 63 ceases to beer upon the closed cam surface 91 and
hinged stop 21 is able to pivot by virtue of the buoyant forces acting on float 23
until half flush cam surface 93 comes into contact with cam follower 63. The
transition from the closed position to the half flush position will generally take
25 only a fraction of a second, being the time it takes for a user to fully depress the
half flush button 3. The half flush button will then react to its normal position.

Once in the half flush position, water will evacuate from the cistern through the
outlet 17 as the seal between the sealing gasket 47 and the annular outlet rim
30 55 will have been broken. Accordingly, the level of water in the cistern will
begin to drop. The outflow of water around the seal end 45 and sealing gasket
47 and out of the outlet 17 will result in a net downward force acting on the
upper surface 61 of the sealing gasket 47 such that it is urged towards the



upper surface 61 of the seating gasket 47 is sufficient to overcome any
buoyant 10 forces acting on the float 23 so that the hin ed st o 21 |s hel d
i n a dowMentReess pi vot ed position. The half flush and f T/AY000112 .
surfaces 93 and 95 will be descrilpgd in nore detail in relation to Iater
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the half flush position until such time as the water evel drops in the Tistern to a

point where the float 23 is no longer immersed in water. As described above,

20 position of the float 23 can be selected by moving it up or down along track 83.
Therefore by selecting an appropriate position for the float 23 on the track 83,
this dictates the level at which the hinged stop 21 ceases to provide the half
flush locking function and thus the sealing gasket 47 will close to prevent further
flow of water out of the cistern.

25
When the water level has dropped to a point where the float 23 no longer

provides an upward force on the hinged stop 21, the hinged stop 21 will pivot
back to the downwardly pivoted position, the same as when the apparatus is in
the closed position. The half flush cam surface 93 will therefore move back
30 away from the cam follower 63 allowing the cantilever arm 15 to move to the

closed position.



gasket 47 towards the closed position. In the half flush position however,
the half flush camsurface 93 cones into contact with the camfol | ower 63.
The shap®Od/2008& hal f flush cam surface 93 is such that PEE&VOPI2G| nged
stop 21 is 10 biased upwardly by flgat 23 said surface engages with the cam
follower 63 so as to prevent novenent of the cantilever arm 15 towards the
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This potia agienketwaen ﬂs”éﬁé’ﬂ dppekeritical he full flush button 5.

Theqgul | flush button 5 noves push rod 7 distance C, which is greater than
di stance A. This causes cantilever arm 15 to raise float seal 13 distance
D. It c¥heneindbefuli flugh pasition watsk wilkeygcuate from the cistern through the

outlet 17 as the seal between the sealing gasket 47 and the annular outlet.rim
55 will have been broken. The level of water in the cistern will drop. In the full
flush position, although water will be flowing around the sealing gasket 47 and

20 the seal end 45, sealing gasket 47 will be positioned such a distance away from
the any venturi effect described above such that there is little if any such
downward force acting upon it. Further, float 23 will have an upwardly acting
buoyancy force acting upon its surface because float 23 will be surrounded with
water, unlike the situation in the half flush position. The net forces acting on the

25 cantilever arm 15 in the full flush position while the water level is above the seal
end 45 and float 23 will cause it to remain in that position.

As the water level drops to a point where the float 23 no longer provides a
dominant upward force, which will generally be when the water level has
30 dropped to the position of the float 23, the downward forces acting on the seal
end 45 will cause the cantilever arm 15 to move to the closed position. At such
a point, a full flush volume of water will have been discharged from the cistern.
Water trapped in the recesses 51 of the seal end 45 will provide a mass to
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water |level is above the seal end 45 and float 23 will cause it to remain
in that position. As the water |evel drops to a point where the float 23 no
| onger provides a dom nant upward force, which wll generally be when the
wat er | evel has 30 dropped to the position of the float 23, the downward
forces acting on the seal end 45 will cause the cantilever arm 15 to nove
to the closed position. At such a point, a full flush volune of water wl|
have been di scharged fromthe cistern. Water trapped in the recesses 51 of
the seal end 45 wll provide a mass to WO 01/ 20085 PCT/ AUOO/ 01120 12
assist in noving the apparatus to the closed position. As the water |evel
rises to



fill the cistern in preparation for a future flush the nounti ng downward
forces acting on the sealing gasket 47 will hold it in the closed
posi ti on. WO WRESppar at us may be nade from any suitabl e RETYAOEI2HY any
suitable neans. For exanple, varioypg conponents of the apparatus nmay be
made by injection nmoulding of polyneric materials. It is to be understood
that various nodifications, addi t%' Rmﬁ.nd or alterations 10 nay be nmade to
t he apparatus previously describ out departing fromthe spirit of
the present invention. ,.. WD 01/20085 PCT/ AUOO 01120 13 CLAIMS 1. A dual

vol ume di schgr at.us for lectively di.schatging.a full _flush or a
hal f flg'sh of @1%&88@%%%'@}3’88@5%&#5, @#@cﬁv@xﬁ#@a@%ahl flush nel udi ng:
5 act uaboa hatfdflushof liguidifronh # resoreoin| said disohargelapparhtoFdudmy;t 0 ei ther a
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sai d® act uat oPCHBIRIMeANs, Peleciively moyseable; fiem 4 glosed positiontig) either @sh posi ti on
or a hakdi fiushpbsitRM ér PRalf BHbssRMn, Ny means being bi ased towards said

cl osed position when in said half flush position, 10 liquid outlet which is

seal ed by safeRgaMPARS moyRabledysaid astuatergneans fromyaictpsed: pasitionai d

reser void ekfiia %l fhidiF Bolifish B 8l fudipodich, Cet? SLaIRPERAL peffly! i SN
allows flow of l'iquid out of said reservoir when sard~seallng ns is in
t he ful biaspddowarsisisaichelosed pasitierewhen fin said Sialfftushtpositionst op neans

co- gper abl e .t ' ' " | ase 15 t rds, a position
capabl e of hml}cﬁr?gﬁ%gig se!aﬁnlg%%gﬁe ngglgné%gﬁg rﬁ%{?}fs Pc' 85?%’3“%5}"& Pbn when
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Phen al PORRIcH P adl of Jk hR BF s teen B siied aid seingoeens e

t her eaf trethe faDfidsh positioradrin the half dusiy pbsitioh,ai m 1 wherei n sai d actuator
nmeans i ncludes neans for secht i@g el.ther, the full flush or the half

flush. 3. ApPRPalEaNSEHPRFIAG'E With) s2if, sealingr meqns aand heinthiirsageans

i ncifidefowards a position capable of holding said sealing means in said half flush
position when said actuator means is moved to said half flush position until a
predetermined volume of liquid has been discharged from said reservoir and
then allowing said sealing means to move to said closed position thereafter.

20 2. Apparatus according to claim 1 wherein said actuator means includes
means for selecting either the full flush or the half flush.

3. Apparatus according to claim 2 wherein said actuator means includes a

first selection means adapted to move said actuator means from the closed
25 position to said half flush position, and a second selection means adapted to

move said actuator means from said closed position to said full flush position.

4. Apparatus according to claim 3 wherein said first and second selection
means each comprise a pressable button.

30
5. Apparatus according to claim 3 or 4 wherein said half flush position is

intermediate the closed and full flush positions and the distance the first
selection means moves said actuator means when depressed is less than the

-
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first selection nmeans adapted to nove said actuator neans fromthe cl osed
25 position to said half flush position, and a second sel ection neans

adapt ed tWOMI08§ai d actuator neans from said closed posP¢T/8HWYBI2,i g ful |
flush position. 4. Apparatus accorqging to claim3 wherein said first and -
second sel ection means each conprise a pressable button. 30 5. Apparatus
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means nog@essed.d actuator nmeans when depressed is less than the | [1"1"]
[11"111111 This Sheet Has Been Replaced CL Illiiiiiil 1111 s * 111111
LEeer -1 11l WO 01/ 20085 PCT/ AUOCO 01120 14 di stance the second

sel ectign ne,etpparamseacctdnmngabtmwonmmmbehto Bepheresedaldﬁseaﬁpgar at us
accor di ng to, any_ one of

é gﬂ erentsalda}‘i (gg{ neans is a
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val ve t ghejand ttﬁﬁwﬁ%lwééh daigl chsd, haafbsH hn@fhll&lm@hfmbitlohéUSh positions. 7.

Appar atus according to any one of claims 1 to 6 wherein when said seal i ng
means is in said full flush position, it remains in said position until the

10 11 aupd | eXBharails chdréﬁugrﬂb%ﬁy ShePst Egintdar ® BavRereftaWhea s@ans is no

| onger cover paratus according to any one of clainms 1
to 7 wheealing meaos iel smg fulhﬂtm ppw&ormaéseraarnscaratsasiumsmqmunvmaﬁ said
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sai A ush 05| I'e ere s liquid
sur r oundoveyed &vith liguht . 9. Appar atus according to any one of clains 1 to 8
wherein said stop
8. Apparatus according to any one of claims 1 to 7 wherein said sealing
means includes a float such that when said sealing means is moved to said full
15  flush position, said float holds said sealing means in said full flush position while
there is liquid surrounding said float.

9. Apparatus according to any one of claims 1 to 8 wherein said stop
means includes a cam capable of moving into a locking position when said

20 sealing means is moved into said half flush position and is engaged by co- -
operating latching means on said sealing means. :

10.  Apparatus according to claim 9 wherein said stop means includes a float
which biases said stop means towards said locking position when liquid at least

25 partially surrounds said float, and wherein said stop means moves to a closed
position when the liquid level has dropped to a predetermined level.

11.  Apparatus according to any one of claims 1 to 10 further including a main
liquid outlet communicating between said reservoir and a discharge passage,
30 a first overflow passage having an outlet into said discharge passage
and an inlet positioned at a selected fill level in said reservoir, and
at least one additional overflow passage having an outlet into said
discharge passage and an inlet positioned at a selected fill level in said

LT



means i ncludes a cam-capable of noving into a | ocking position when said

20 sealing neans is noved into said half flush position and is engaged by
co- oper awogr/doedschi ng nmeans on said sealing nmeans. 10. ARGF&E0ALI28ccor di ng
to claim9 wherein said stop neans ]l%“:;'| udes a float which biases said stop
means towards said | ocking position en liquid at |east 25 partially
surrounds said float, and wherein .said stop mean ves to.a closed
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|l iquid outlet comruni cating between said reservoir and a di scharge passage,
30 a fi P¥?m§W6943369P§3§§H§85ﬁM'?@359P83?5%9&9-i nto said di scharge passage
and an inlet positioned at a selected fill level in said reservoir, and at

| east one additional overflow passage having an outlet into said discharge
passage 18nd Apparates anserdingnled clgima 1dembierein said| additienal pvediow *

AREEREE I 85, P%ggﬁy(}l Sk oi r, such
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r eser voioverfloncprassagei d sel ected fill level, liquid flows into said
overfl ow passages and into said discharge passage. 5 12. Apparatus
according to claim 1l wherein said additional overflow passage or passages
are conr@ct edpperatas dcegrpgimgatbuany onpaf aldimb 1st 12 frichuling an@vetflow passage.
13. paratus according to.apy one of claims 1 to 12 including an overfl ow
10 p ssaﬁ’&és%ﬂﬁWﬁ‘cﬁést%é%é’?l?ﬁﬂ%ﬁﬁe?d@l}l?endabl e. 14. Apparatus according to
claiml substantially as hereinbefore described wth reference to any one

of the drawings. L1111 f 21111111 ~ .. M.S, IIIl .3 .
14.  Apparatus according to claim 1 substantially as hereinbefore described

with reference to any one of the drawings.
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