WD 01/ 20085 PCT/ AU00/ 01120 1 DUAL VOLUME DI SCHARGE QUTLET VALVE APPARATUS

The present invention relates to valves, nore particul arl Ly Mﬁh val ves
o= Lo e Alﬂfg
to contr ?0’[/208&{?” ow of liquid: It will be convenient to é)escrl the

invention in 5 relation to outlet vajves for cisterns, especially water
cisterns for use in toilets although it will be appreciated that the

| nvent i on may PRvOON e (IRRAREEODUTLETVALYERRPPIRGERGSM ns about the
excessi ve us tices ained at
reduci ng wat er wastage. One such 10 practice involves the use of nore
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general ly such regul ati ons specify the particular m ni numand maxi num

vol ufres refatimat ter outtetbealvasetor gisterns: aspesiatly fwater tistemsdor @seiinrtedetand a
hal f flush 15, o litres.. Al tho t he t.er "tull flLush" and "half flush"
are usednharanghiloe phesisled MR B M hire Wisd rifienat on, 11

wi Il be appreciated by the skilled addressee that "half flush" is not
necessarily exactly half the volume of a "full flush" but, for exanple, a
full fl dwireynedabtencems |ahqusthehexeessive vsasRhftwates hpsriead the term

"hal f fl " o] r ; . ' o) er, ny i red
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the cistern into two separate .reservoirs each haying separate outl et
val ves: RafHeHlar pigterng wiien ?QOWé%HP%Hﬁ‘e&@'%OfJ{]U%HEQHﬁPBé ﬁﬁ)aw ¥ s
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required, val ves are opene 0 t both reservoirs e THZse and
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the description and claims of this specification, it will be appreciated by the
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. It is a further object

to provide a dual flush outlet valve which can be suitably adjusted to allow a



can be made using a mninmum of separate noveable parts. It is a further

obj ect ide a dual flush outlet valve which can be I filoyi2gd] ust ed
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vol unes without the need for differently dinmensioned conponents so that
t he one apparatus can be used throughout the world and adjusted easily to
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yet a turther object of the present invention to provide 5 a du ush
appar atinsenvdiondd ebmpaents spithat theyocoe agpaippis cav dlevesedtihroughbah a
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valve to shut-off when the reservoir has been filled to its desired |evel.

1t §s arlushiflsh ampasalyshehichgpiises ¢f pivatng pésitanper| valwateterttbapravi de a
dual fé@i‘g gv%llvgt valve with added fixed or variable overflow protection.
15 In FOAACE with the present invention there is provided a dual vol une
di scharge apparatus for selectively discharging a full flush or a half
flush of liquid froma reservoir, said discharge apparatus including:
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sai d actuator oma cfosed position to elther
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cl osed _posi tiogn en in said half flush position, |iqui utl et ichis
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allows flow of liquid out of said reservoir when said sealing neans is in
t he fuldvefflaygprgtesiien.on or the half flush position, stop nmeans co-operable
with said sealing nmeans and bei ng biased towards position capabl e of
hol di ng said sealing neans in said half flush

15 In accordance with the present invention there is provided a dual volume
discharge apparatus for selectively discharging a full flush or a half flush of
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.



posi ti on when said actuator neans is noved to said half flush position

until a erm ned volune of liquid has been di schar ai d
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reservoi en allowing aid sealing nmeans to nove to sai
position thereafter. WO 01/20085 PCT3 AU0O0/ 01120 3 The actuator nmeans is
sel ectively noveable froma closed position to either a full flush
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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



position. Preferably this bias is caused by the resolved static and dynam c

fluid age,g{spsd ational forces acting on the sealing neapgrydiRiol 28
sealing neans Is 30 in the half flush position. Wen the sealing neans has

been noved fromthe closed positiod, liquid will flow out of the reservoir
causing a venturi effect. This wll result in a |ower pressure acting on
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full flush tBOSition' In other words, 5 when the actuator nmeans is noved to
t hed hawhen theragigator mpans isanewad nthenkalhBushposifon, thersqalispgnaaee away

from t ie, Jels Okt bib ke FW;% M ind ﬂgw@%dﬂ%ﬁ,ﬁé%trﬁ%ﬁth | ScflBYYnkgnd he ful l

flush position, the sealing neans ves a her di'stance away Tfromthe
| i qui disontdvet . toltbeRukl fleshlpogsitigme the iseakrem mezmsnmanss iasfuirther lsthote f 1 ush
position, the res?I ved fq?rces acting upon it urge It to remain in that
posi ti 8Waydromdhe fiauidkeytieihe 1iquid level in the reservoir drops to a
poi nt where the sealing nmeans is no |longer covered with Iiquid. The

seal ing neans may include a float which provides a buoyant force greater
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I ncl udes stop neans co-operable with the sealing neans. 20 The stop neans
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reservoir. Thereafter, the seal ing neans noves _to the closed position so

t hat reservoir but when the water level drops to below the float, the lack of buoyancy

will cause the sealing means to close.

The apparatus further includes stop means co-operable with the sealing means.
20 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
25 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
30 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



25 no more liquidis able to flow out of the liquid outlet. In a preferred
enbodi mengg g1 h4Rs St Op Means includes a cam which is capabl gcphyppmhig | nto
a | ocking p05|t| on when the sealing nmeans is noved into the half flush
position and there it is engaged byScooperating | atching neans associated °
with the sealing neans. The stop nmeans may nove into the | ocking position
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posi ti on so that the resultant forces acting on the sealing neans cause the
| atter ve to the closed position and thus prevent further outflow of

wat er flr'bﬁf‘P r agpest\Wiithe Bresgnbimandipnaiiger s diroyided pa duahtvolyient i on
there ! 8isehalaBoaidiug!fol istMrgilh SR AForAPR 368bNR) T YaidApARLELna |1 aul d
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comuni ipatudigg:bet ween said reservoir and a 10 di scharge passage, valve
means sel ectively noveabl e between a closed position where liquid is
prevented fromflow ng out of said reservoir into said discharge passage

through sai ¢ raim lligal CbLQFéUé‘ém?ff‘Lﬁw|@diln@p%t\D@éhtéQ8 Yorfo | ﬁdeda' s able
to flow out of said reservoir into a discharge passage through said main

1510 qudigcbardespassagei r st overfl ow passage havi ng an outlet into said

di scharge p d 0 Iec ed fill level in said
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Level Ihptkd il buf bPataeRedidirty & bls®Harge passage through said main

15 liquid outlet,
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



passages and flow into said discharge passage. Preferably the additional

overflow“%(?ﬁ@ggs or passages are connected to the 25 appagidsolotzparall el
with the first overfl ow passage. The additional overflow passages may

connect to the apparatus in a nodul & fashion by. for exanple, a friction
fit into an openable port in the apparatus. The additional discharge

passagéﬁ%}éﬁﬁ% 103 fo Be! GhESSRIIACHRK LIRS B ARIngs AUt FIMWSY %%igla'ﬁﬁt{i%ﬂt of the

hei ght o e inlet. 30 The present invention wll now be scribed in nore
det ai | rekatehtor @ fosefened embadinerifanly,aahceatsoddihtentimit ithei genaralitly ofi thene
accorrpal%iﬁng.dra i ngs. The description will refer to a preferred form of
the i nBEREMORMAER Uuti1ised in a toilet WO 01/20085 PCT/ AUOQ 01120 6
cistern. It is to be understood that the drawi ngs and the follow ng
description relate to a preferred enbodi ment only, and are not to limt

t hé ge @Uaﬂﬁiiyso@nt@@b(éﬁ(g%ﬁw ¢heeparats . patsiof e appasatyls Basieodied vi ew of

separ a?g%&géf‘éﬁg‘feith%ﬂﬁzﬁggé’?ﬁH‘%% e in accordance with the present

i nvent e eélevation of an apparatus of the present

i nvent FryursPolgnaiside elevatibosfdrpagparatus oftrgupeesent $nvertiodestedvavai i on of an
apparatus of the present invention shown in 10 the half flush position.
Fi gur ethe ¢lesed PPgEioBl evati on of an apparatus of the present invention shown

in the: fulls fJ usk WLk QR - fl A Ei ' ; tivel
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and captilever arm 15 Li.qui tlet 17 is,l ted, i t us.body 19.
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and fulde fullyRRHBBLRS 3 and 5 are biased toward an upper position where

In Figure 1, activator means 1 collectively comprises half flush button 3, full

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 buttons 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



t hey do not apply any force to the head of push rod unless they are being

depresseq,(py user. Half and full flush buttons 3 and $c3/&;08/0fh6" abl y
nount ed on ﬁe cover (not shown) of the cistern, and are exposed and

visible to the user. The renmaining7parts of the apparatus are nost
suitably housed within 25 the cistern and may be subnerged under water when
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said recesses 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 to cause the sealing gasket 47 fall and come into
contact with annular outlet rim 55. 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 hollow 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 passage 65. Accordingly the height of

inlet 67 may be varied as desired so that the level reached by water in the



cistern has been enptied by a full flush. This ballast is the anount of

wat er | be retained in the recesses 51 will prefegy, YookB120
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suffici to 20 wei ght down the seal end 45 to cause the sealing
gasket 47 fall and cone into contag with annular outlet rimb55. Seal end
45 may include a |lip 57 adapted to bear upon part 59 of the upper surface
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15  adjustment of the height of the respective overflow inlet 81, or alternatively the
additional overflow passages 77 may be of fixed length. The additional overflow
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



passage(s) may have a tel escopic extension sleeve (not shown) allow ng 15
adj ustnent _of the height of the respective overflow inlet ,

al t er nat MWZOWFe addi ti onal overfl ow passages 77 may be Pg‘gm}llﬂi((”eocljnloengt h.
The additional overflow passages 76 nay be provided to give further
protection agai nst overflow of the cistern if the cistern filling valve
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track 8 en cistern1s fu vvatg at 23 will
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a buoyant force acting upwardly on hinged stop 21. 5 m 85 of hinged
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cam supg %in%&@déféhl'in%l'&lﬁ@n?%‘ggt«%ﬂ;gél.ﬁf% 95. Wien the apparatus is in

t he cl osed position cam foll ower s agai nst the closed cam surface
91. In this position the downward force of water acting on the upper
o o oot PRS2 R BATAS Ll T RS suhR s aBpa Rt Sy
doymvai e a half flush has been initiated by the user and the water level in the
cistern is reducing from a full level to above 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 annuiar 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



pi voted position. The half flush and full flush cam surfaces 93 and 95 w ||

be descwqb(ﬁ?ng#i nore detail in relation to later figuresyFUrfibdfi2b©

Figure 3 gure illustrates the configuration of the apparatus 15 .
when a half flush has been initiated by the user and the water level in the
cistern is reducing froma full level to above the selected half flush
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added to the other downward forces will urge the sealing gasket 47 towards
t he cl\dged opdke flpah23 heinthenmersed inuwatasoAreqrdinghy s, mckingaction of

the hinged stop 21 will remain to hold the cantilever arm 15 and float seal 13 in
the half flush position until such time as the water level drops in the cistern 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.



hal f flush cam surface 93 cones into contact with the camfollower 63. The
shape of f flush camsurface 93 is such that when the RigghedeSt op 21
is 10 bi ase 2[(}ggv?/ardly by float 23 said surface engages with the cam
follower 63 so as to prevent novenehnt of the cantilever arm 15 towards the
cl osed position. In other words the half flush cam surface 93 provides a
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D189t can be seen that in the process of
When in the full 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
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



5 noving cantilever arm15 into the full flush position, camfollower 63
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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
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assist in noving the apparatus to the closed position. As the water |evel

rises to L he cistern in preparation for a future flysh LhgoiByNti Ng
downwar d % o‘?lclzéé)ggs acting on the sealing gasket 47 will hol g%it IJ|}'n ﬁ%e cl osed

position. 5 The apparatus may be matie from any suitable materials by any
suitable neans. For exanple, various conponents of the apparatus may be
made by injection nmoulding of pgtyamigc materials. It is to be understood
that various nodifications, additions and or alterations 10 nay be nade to
t he apparatus previously described w thout departing fromthe spirit of

t he present ,i ntion. WD 01/2 PCTL A 1120.. 13 CLA| . A dual
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sai d r . position to either a full flush position
or a ha l#ﬂ%ﬂﬁ%}iﬁ%%@fﬁghﬁgh 'ng means being biased towards said
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seal ed by _said seali means to prevent flogw of  liquid out of said
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t her eafntide. fu dlugh paspignaarus the balf diusl positienai m 1 wherei n said actuat or
means i ncludgy B b%pei8bRCWithdstildt BehIg MM did'Heify diled'a |
15 towards 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



3. Apparatus according to claim2 wherein said actuator nmeans includes a
first selecti ans adapted to nove said actuator neans bEi26! 0sed
25 positi 0916]1/23)9 aid half flush position, and a second sel gg: ?\:)Br? nmeans
adapted to nove said actuator neansi4rom said cl osed position to said full
flush position. 4. Apparatus according to claim3 wherein said first and

secondqpel 661 108 SHBAHS SAELIGPIEERE oYl HAD! Sotlidr Ofhodd Zundippar at us

accordi ng or 4 erein sal position I's er medi at e
t he cl depbsaed. full flush positions and the distance the first selection
means noves said actuator nmeans when depressed is |l ess than the WD 01/ 20085
PCT/ AUOO' 01120 14 di stance the second sel ecti on neans noves the actuator

means ghen A@SBFAGSetbcoRiing B3R} BReaCARMSY {P5a0NeRiE safd skaiing 1 to 5
wherein said sealing 5 neans is a flapper valve and said actuator neans
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flush and full flush positions, 7. at us ding t.0o any one of clains
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remains in said position until the 10 liquid level in the reservoir drops

to where said sealing neans is no longer covered with liquid. 8. Apparatus
according t &pRAjRERAGOrENg; iesany taney ofusddimsn 1stei § wharaimgvher £aid i ncl udes

a floa ; [ NG NPans IS, f-d T 5 flush
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any one of clali 1 to 8 wherein said stop neans includes a cam capabl e of
movi ngC?Yﬁrﬁdé"”F'{;ﬁ‘R‘i"ﬁg position when said 20 sealing nmeans is noved into
said half flush position and is engaged by co- operating |atching neans on
said sealing neans. 10. Apparatus according to claim9 wherein said stop
means Bncl udepasatiis catcording 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



whi ch bi ases said stop nmeans towards said | ocking position when liquid at

| east 2 rihakly surrounds said float, and wherein said 54 noves
to a cl og‘gg%l%g@lgti on when the liquid | evel has dropped topg%/gregdetgbrsm ned
| evel . 11. Apparatus according to aryg one of clains 1 to 10 further
including a main liquid outlet comunicating between said reservoir and a
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| evel i%eggqv&%ﬁgsﬁ@@%ﬁ%&ﬁd&@a@gpﬁ#ss‘%gr eservoir, such that when said
sealing neans is in said closed position and liquid in said reservoir
reaches said selected fill level, liquid flow into said overflow passages
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wher ei I [ r ges d to said
appar a{b l%g?gegtg‘rjg%%%?éssa%y fédrng\}[é/cte?\al‘z(?ﬁ% (;?dwq'{?ggza:gg. ﬁl@ﬁ@%ﬁ%@aﬁe E'ése[accor di ng
to any owveeflab paksages. 1 to 12 including an overflow 10 passage which is

tel escopically extendable. 14. Apparatus according to claim 1l substantially
as hereinbefore described wth reference to any one of the draw ngs.

13.  Apparatus according to any one of claims 1 to 12 including an overflow

10 passage which is telescopically extendable.

14.  Apparatus according to claim 1 substantially as hereinbefore described

with reference to any one of the drawings.



