| 5 March 2004 DUAL VOLUMVE DI SCHARGE QUTLET VALVE APPARATUS The present

I nvention relates to valves, nore particularly to outlet valves to control
the flowof liquid.- It will be convenient to describe the inventionin 5
relation to outlet valves for cisterns, especially water cisterns for use
in toilets although it will be appreciated that the inventi dnviarh 208¢e

wi der application. Environnmental concerns about the excessive use of water
has | ead to nug!&u%ﬂ&g er wast age.
One such 10 pra v o , : toilet
flushing systenms, in particular ci sterns V\:hl ch aI I ow the user the option
of flushing using a full volune of water or a reduced vol une. Building
regul at i onsTagfAresent sniendiont iejates teovaives, mbra pgetineiany yo saudlet r\.@@\(ﬂaam ons

specify the I . a s ,of [ tob
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Al t hougl® t heslatesrmeo ‘oLt vélves or @mbrnbaéﬁpédlalﬁﬁ‘w.aﬂir&:lﬂéﬁﬁs faH @3 P jletd he
description and clains of this specification, it will be appreciated by the

skilled add?'@%@@ it il berappregipipshthal therpyvenficremanrhave wides epplieatian. t he
volune of a "full flush" but, for exanple, a full flush my equate to 9
litres and a half flush to 6 litres. The term"half flush" should
theref ore bEnviomwindatatdconceratembbut ¢hy efCesbbe nes rafdwetdr fhashead to

volume. A wide varie dual flush . .cistern outl et val ves have been
.proposed anBUTSE}S dl%'?@ls 5 PEaclices imesr; akr hWALer yrasipg®.di Pget sech
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when a half flush 1s required, one of the outlet valves
sthat one of parﬁl@umweamawh@hmlio@sthewmﬁ tlae pption of ﬂus‘hngsuamg]arfuﬂadoldnm h

fual <11 ush SBARELAS thlseBNalgs Bliahe fadlBtds M2 FonhEoui ig Soudty «
open the twsuvakremllyl $udts rétsaticid epbeify el particiarnmimisiurefand maximum

volumes of water to be used, for example a full flush of 6 litres and a half flush

15 of 3 litres. Although the terms "full flush" and "half flush" are used throughout
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. |t 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



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 mnimum of separate noveable parts. It is a further object to
provi de a dual flush outlet valve which can be suitably adjusted to allow a
2 5 March 2004 variety of full and half £lush vol unes withouts Maghrpeed for
differently dinensioned conponents so that the one apparatus can be used

t hroughout 5 the world and adjusted easily to conply with differing

regul atory vadstyr efrefillls aren HALSUShY WMiMBES withbut Sthéetneddf Yok NEiffepiNtget of
t he present invention to provide a dual flush apparatus which utilises a
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the case obn ﬂ’lashlnge/cmimmeltnegfet mdur‘thén <bH>Jeagothhé\{ﬁeﬁ@tsm&nt@fnftovph@ﬂdbhe
reservoir has, b led to its desired level. It is an object of another
aspect of tAd fﬁ%*ﬂ.tappafﬁiemwfaﬁ ﬂ@'ﬁ%@lm@tﬁ‘%gh\ﬂ&ﬂpﬁéh\’%m rathey #rama wit h
added fixedpph gﬁ{,é@@l e 15 overflow protection. A dual volune discharge
appar at us for g ectlvely di scharging a full flush or a half flush of
liquid froma reservoir, said discharge apparatus including: sealing neans
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bei ng biased to said cl'osed position wherein said position;
actuat i ng neafailucaphihe rese:yelre’dlmg/eakyermvsmg -ofhivthendtaki nwgemmnbas beeni t her

of sai.d hal §, f h, or, full sh posi tions; | uid outlet, which i
seal ed V\/nenﬁgead gg §§ap?ﬁ'ée%‘3“ étpfs’h apPRyeEy QEQTOther aspect St e presensf
invention to provide a dual flush outlet valvae with added fixed or variable

15  overflow protection.

A dual volume discharge apparatus for selectively discharging a full flush or a
half flush of liquid from a reservoir, said discharge apparatus including:
sealing means pivotable between a closed position, a half flush position

20 and full flush position and having a cam engaging portion engageable with a
cam when said sealing means is in said half flush position, said sealing means
being biased to said closed position wherein said half flush position;

actuating means capable of selectively moving said sealing means to
either of said half flush or full flush positions;

25 a fiuid outlet which is sealed when said sealing means is in said closed
position and which allows discharge of said flush from said reservoir when said
sealing means is in said half flush or full flush positions; and

stop means having a cam and a float, said stop means being pivotable
between a first position where said cam co-operates with said cam engaging

30 portion when said float is substantially immersed in said liquid and a second
position where said cam disengages with said cam engaging portion when said
float is not substantially immersed in said liquid,

such that when said actuating means is selectively moves said sealing

means to said half flush position, said cam and cam engaging portion co-
35



position and which allows discharge of said flush fromsaid reservoir when
said sealing neans is in said half flush or full flush positions; and stop
means having a camand a float, said stop neans being pivotable between a
first position where said cam co-operates with said camengaging 30
portion when said float is substantiallyd mersed in said | i guMdrchradoa
second position where said cam di sengages with said cam engagi ng portion
when said float is not substantially imersed in said |iquid, such that
when said ' i i i ' : .sai d
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said flgat is nq |lon &8 bstantially imersed in said |iquid, whereupon
sai d seal i ngV ﬁggsagp?Qéﬁapgsﬁ Nsai d closed position. 3 5 March 2004 The
actuator nmeans is selectively noveable froma closed position to either a
full flush position or to a half flush position. The actuator neans
preferably further includes neans for selecting either the half flush or
full flush functions. In a preferred enbodi nrent the actuator neans
includes twin selection nmeans, a 5 first selection neans being adapted to
nove sai d actuator neans fromthe closed position to the half flush
position, and a second sel ection neans being adapted to nove the actuator
means fromthe closed position to the full flush position. Said neans nmay
be in the formof a dual press-button device where each button when
depressed causes the actuator neans to nove a certain 10 distance, the two
buttons each noving the actuator neans a different distance. Preferably
the half flush position is internediate the closed and full flush



positions and the distance the first sel ection neans noves the actuator
nmeans when depressed by the user is |less than the distance the second

sel ection nmeans noves the actuator neans when depressed. 15 The actuator
nmeans noves the sealing neans froma closed position to either a ful

flush position or to a half flush positjon. In a preferred emygdida@bst he
sealing neans is a flapper-type valve and the actuator neans acts on the
seal i ng neans to cause the sealing means to pivot between said cl|losed, half
20 flush dhe aguator|rmeanp s pelestvely THeveakie ifrgn e alesed rgsitiamto either a
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out of the liquid outlet. Wien in the half f|lush position, the sealing
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I et i

on the se ng neans eal ing nmeans i

posi tion. cifsed pdmticredb ithg hatfahshhpssibernambeeskdandnselbetiort e peiagt i on,
liquid will f]ow out of,the reservaoir usi venturi. effect. s, wll
resul t i n2d2PRel0 B?c@’sesmee?g(':'@i%q{gm&ﬁ@ﬁ%méagrC?‘ﬁﬁ‘?Be%&'BP tf’ﬁge.sfglmuﬁa neans
and a gr eabsitioR’ eSS MedRk iy B2 inhPeUBRRl ofsd Hhar gredb-Kiltrsgalite wHEans,
the 4 5 March 2004 resultant net forces

acting toeachebutian s dgprassed caugasdthehactlateemngans ta omve Br egrqinbl y

shen. 10, SRAAAGE BB budhe SAAPEIRY e phERByEES TR Rl Bhen.
means in tHiefdiablly tHaiHalipAakhi positibvarisi intétediatel thd usbsabsirid @l flughot her

words, 5 when the actuator nmeans is noved to the half flush position, the
seal i ng mPRstiongRNskthe distanicegihe; tngk gelaghign Mmeans MOVes 4oe @ctiatremeanst when

the actualged"BaPfessed by the user is less than the distance the second selection
means moves the actuator means when depressed.
15
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 liquidroutlet 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



[ % to the full flush position, the sealing nmeans nmoves a further
h?s?gngg away fromthe qugid outlet. 10 Preferably when the sealing means
is in the full flush position, the resolved forces acting upon it urge It
to remain in that position, at least until the liquid level in the
reservoir drops to a point where the sedling means is no | ongevarch@oe#ed
with liquid. The sealing neans may include a float which provides a
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20 [he stop hal f flush position when the ac?ﬁaator is noved to the
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outlet. | r’b\gagﬁ%m{dﬁe@qlgglbogg%ﬁnt, the stop neans includes a camwhich is

o . . q
capabl e of "nmoving | g position when the sealing neans is nove

info the half flush position and there it is engaged by cooperating

| atching neans associated with the sealing means. The stop means may nove
into ﬂﬁe |oEkeRPpydIan e 1spaling roeans fis dathedfult 3R posiers, tHee redgNaedreans

toward th ' R oat | rovidin upwar d buoyant
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upwar d buoyant for.ﬁ]eF t.ﬁe ?_hop means may nove away fromthe [oc i'ng
Mar ch 200 overed with liquid. e sealing means may include a fioat which provides a
buoyant force greater than any downward acting forces on the sealing means
15 such that it remains in the full flush open position while there is still water in the

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 Dbiases 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



position so that the resultant forces acting on the sealing neans cause the
|atter to nove to the closed position and thus prevent further outfl ow of
water fromthe reservoir. 5 In another aspect of the present invention
there is provided a dual volune discharge apparatus for discharging liquid
froma reservoir, said apparatus inclul@ling: a main |iquid ogtMetch 2004
communi cati ng between said reservoir and a 10 di scharge passage, valve

nmeans sel eaisitict §o thatepd resieinti®tes acting ed the Sehlivd) md@iseausedHk fattsr

prevented fromfl|low ng out of said reservoir into said discharge passage

t hrough sd® A 1P iheqapae%apsl@pnm thHs ppeYem deitherputipeaf watquiram the abl e
to flow oytsOf,o5ai d reservoir into a discharge passage through said main

15 liquid outlet, a first overfl ow passage having an outlet into said

di scharge passage and an inlet positioned at a selected fill level in said
reservpir,, and | east .one, additional overflow passage having an outl et

, t
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closed positionand liquid in sali reaches said se

| evel |iquingluding: f1 ow i nto said overflow passages and flow into said

di scharge passage. ~ Preferably the additional overfl ow passage or passages
are connected to the 25 apparatus in parallel with the first overfl ow

passage. The addirmbnalquiy esitle?cORPRAICHINTRDLRBEARCEaO réSevBRPaRat 4s i n a
_nmodul ar fashion -by. for exanple, a friction fit into an openable port in

t he aﬂ)?)ar a‘i"l§§ha"9?ep%t‘éﬁﬂgei-ona! di scharge passages may have a tel escopic
extension sl eevgal | QM N0 QAUURENE Moatid DetREbAN: AbsddSddis whsre

liquid is prevented from flowing out of said reservoir into said discharge
passage through said main liquid outlet and an open position where liquid is
able to flow out of said reservoir into a discharge 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. It

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 aliowing adjustment of the
height of the inlet.
30
The present invention will now be described in more detail with reference to a
preferred embodiment ilustrated in the accompanying drawings. The

description will refer to a preferred form of the invention when utilised in a toilet



The present invention will now be described in nore detail with reference
to a preferred enbodiment illustrated in the acconpanying draw ngs. The
description will refer to a preferred formof the invention when utilised
inatoilet 6 5 March 2004 cistern. It is to be understood that the

drawi ngs and the follow ng description erelate to a preferred lavhdioognt
only, and are not to limt the generality of th% pr esent |?ven%32.iﬁ
Figure 1 i e ' i rat us .

acgor danceds\t/iém ?ﬁleso gfgggunrﬁléirﬁg\?gﬁjte@ %E%%P%’?’bﬁﬁ |ns°a§1€?°3®“@%}g§ﬂ:ﬂﬂt_"?ﬁ an
appar at us '6fatefie gpeferiediameeodimant ombyurandnaret hiet 1o i dhe @@nktAity oFtigeir e 3
Is a side ;ﬁJeg ﬁttih%m%n an apparatus of the present invention shown in 10
the half fTu % posrtion. Figure 4: is a side elevation of an apparatus of
t he present invention shown in- the full flush position. In Figure 1,
activator l__maans 1.collectively conprises half flush button 3, full ‘15
flush Butt/dguee TpisRn sxpio viesnrfcsenajate pagts Séan rappaeatos Abde in

col l ecti Veédég?c%mfd AR titn% &%%%girlwl%%o%nd cantilever arm 15. Liquid outlet
In pp S :

17 is locate appara t op neans 21 collectively conprises

float 23 diigufd Pds a gidedele?Stior20f bal 4pprigtsubi thi! Hl%%ehyiﬁ\}é'?ﬁioﬁ Qﬂ)%rfirf"r €
bi ased toward, an upper position where they do not apply any torce to the
head of p ﬁc}%‘tﬁ’dﬁ%@%ﬁt hey are being depressed by the user. Half and

11 fl i ; e n the caver (not.shown)
B e
parts18f tthe hafflushtpesitiore nost suitably housed within 25 the cistern an

. . the cisternis full as is
may be sutﬁ‘@g]%e&l: i§' %ds%emée}}a\%tlowg an apparatus of the present invention shown in

the full flush position.

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



conventional in the art. Push rod 7 has adjustnent stop 27 on its shank 29
whi ch rests on an shoulder 31 in connecting arm9. Preferably the

adj ust ment 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 optim
position relative to connecting arm9 and half and full fl ushvatcht2o0d 3
and 5. Alternative arrangenents to a screw thread may be provided for the

adj ust nen ew /-5 March 2004
thread w h%%ﬁ ro?mte gr egteé”'g?étadeég:ér}gé 5‘@@]"‘{8@% Ip?*%f/" rolgugt{n%(?af may
pass thr eugbgh @tgu@l@e 35 s agstot kedqedtp bomgivhen doatedibyiaities bfiaieei t her
of the flush buttons substantlal ly linear. 5 In Figure 2 the apparatus is
shown in flHeh &uiess) E%?ﬁ antally ingas. position correlates to the situation
where the cistern is filled with water to the desired |level and is ready
to be activated to provide either a half flush or a full flush. Connecting
arm 9 5ramsffgard ihdhe amymmarsdismm af thheclpasth paxition.t oThisngesitipai nt 37

where surface, 39 qf conngect.ion con act.s ctua n of 10

cant | evelcoupIAtes odRgr Py WBrethe ABtaIn s oTidoeea HeEhia e dlestsduni ch
acts as a|giidhd B J@aﬁﬂ fohse ’Bl‘tlklﬁiédofo ?Rﬂ!’tﬁ?bitﬁ@r érﬁﬁlﬁﬂhéﬁ“%ﬁ”a f@ﬁﬁbél?m y
cantilever arm 15 is hi'nged about pivot 43 on body 19. Seal end

canti | evelCanmactisgam Butrﬂnmﬂsylnmrﬁloemwafdrrﬁemﬁ obthe puah rad Aa bimge

consi sts of li.ng g et nd. fl 4 in Figure 1. Prefer ny
.seal end E&?Q}f r&%ﬁt?‘f@?@r éér‘%g e%iiﬁua%g‘?:% %’%@8‘? gglugﬁn C{ng si de
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therein when the cistern is enpty so as to provide ballast to the seal end

45 of cantdcie\asr aagwidestonkeep theematios: af gonaactiige arant linaarpby Desirably
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cantilever arm 15 has pwotally mounted thereon float seal 13 which consists of

sealing 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 &3 of seal end 45,

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 fo 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

e
sl

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 foilet 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



20 wei ght down the seal end 45 to cause the sealing gasket 47 fall and cone
into contact with annular outlet rim55. 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. Cantil ever arm 15 i ncludes cam
foll onwer 63 between pivot 43 and seal emgd 45. 25 Body 19 i s swahicavwoand
I ncorporates internal overfl ow passage 65 which extends fromoverflow

et 57, Lot Shal o ddiowel b BRRFRELS i DBl Sl s MRS

with toilet pan (not shown) suc at wat er
into the tdPfiensigarsieayrl 6iahas becnwixtandiaunTtleecopierdtosinnrerage 65 muy | 30

al so flow i; h fl ow passage 65 incluydes tel escopic extension
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t he degree vy al s ' extension sleeye 69 has been extended-
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gap between xihe .oveiflow assage 65 and 5 the extension sleeve

ext ensi on SFEBNRICBS ‘%ﬂ"?osgreferabl y includes a locking clip 75 to ensure
that once it has been extended to a desired height, it is |ocked into
.position. Guide 35 may be connected to and extend fromtel escopic
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oot ouaty LI AR IRE Shaltr e85 Rer Pyl dgerter o hpsa kionsivay
be connect ederflovd paREEHSI 77 @F Ha88a§8s may be connected in a modular fashion to
chamber 79. Similar to the primary overflow passage 65, the additional
passage(s) may have a telescopic extension sleeve (not shown) allowing
15 adjustment of the height of the respective overfiow 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



chanber 79. Simlar to the primary overfl ow passage 65, the addi'tional
passage(s) may have a tel escopic extension sleeve (not shown) allow ng 15
adj ust rent of the height of the respective overflow inlet 81, or
alternatively the additional overfl ow passages 77 may be of fixed |ength.

The addi tional _ overfl ow passages 77 mas%/ be provided to give sfMatchenos
protection against overflow of the cistern if the cistern filling valve

should fail and water continues to enter the _cjstern despite reachi t he
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described in more detail (l;n relatlljon to latersﬁgurese. n

Tuming to Figure 3, this figure 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 from a full level to above the selected half flush level. The
half fiush 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 fioat 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 o 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
fransition 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



the apparatus is in the closed position camfollower 63 bears against the
closed camsurface 91. In this position the downward force of water acting
on the upper surface 61 of the sealing gasket 47 is sufficient to overcone
any buoyant 10 forces acting on the float 23 so that the hinged stop 21 is
held in a downwardly pivoted position The hal f flush and f 4l Mafch@®b4cam
surfaces 93 and 95 will be described |h nore detail in relation to |ater
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action is sufficient to resist the downward acting forces on the seal end 45 and
15 float seal 13 as long as there is an upward force acting on the hinged stop by
virtue of the float 23 being immersed in water. Accordingly the locking action 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,
n 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-fonger
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.



cl osed position. The downward forces may be nmade up of the mass of water
above the seal end 45 and seal i ng gasket 47 acting downwardly on the upper
surfaces 53 and 61 of those conponents. Additionally it is considered that
there will also be a significant venturi effect caused by flow of water out
of the 5 outlet 17 resulting in a redugad pressure on the undeMarcdle097 of
the sealing gasket 47. This added to the other downward forces wll urge
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15
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 wilt 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



back to the downwardly pivoted position, the sane as when the apparatus is
in the closed position. The half flush camsurface 93 wll therefore nove
back 30 away fromthe camfollower 63 allow ng the cantilever arm 15 to
nove to the closed position. 11 5 March 2004 Figure 4 shows the aggarat us
inthe full flush position. This positid® is adopted when thAMargeg004
depresses the full flush button 5. The full flush button 5 noves push rod
7 distance aESISHHI B1pvinRg thecapraratusto the tevetepdsitidii As(iﬁ@%aﬁelc%&él LEve, arm
15 to rai S?illftheaéist%‘?ﬁlinﬁ S%FEPnCF D. . It can be seen that 1nt DtEss of
5 novi ng can‘t:i Fever armHBPRIE-GN L & fHturer fiuety the shounting damnixeir feriest3
noves past acting onahe ddalia sbt APWIVAGI int full flush cam
surface 95. Again the trgrgg?ti onpwlg,rqr%’lmtefnctpggciédg%gg??'HB'Pr to the full
flush position will generally only take a fraction of a second, being the

tinme itstakes o] depress the full flush button 5. Full
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is noved fromytheC dd@%g BB@mquﬁFﬁf@ilﬁgh the half flush position to the

full flush position. The camfollower 63 may abut the full flush cam
surface 95I al though the action between this surface and the cam 63 is not
critical. 135\iRebe iundengiond| that lvasibup asodifiestionsatRiditis afid a&“%%gbrgﬁg‘ the
. Ci sterp thrh%};}%b H%fqe uﬁeet 17 as the seal between the sealing 47
and the annufar outle PR AS preyiaushhdescribeskeithodindepating fafmvaser in
t he ci st erspinid of thdrprpsemiint@stidit! | f1 ush position, although water will be
flow ng 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
descri bed 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 |l evel is above the seal end 45 and float 23 will cause it to
remain in that position. As the water Ieyfl drops to a point swiarsd Fobe

float 23 no |longer provides a dom nant upward force, which will generally
be when the water |evel has 30 dropped to the position of the float 23, the
downward forces acting on the seal end 4 i1l cause the cantilever arm 15
to nove to the closed position. At suc@-—pﬂg"—%ﬂoi nt, a full flush vol une of
water will have been discharged fromthe cistern. Wter trapped in the
recesses 51 of the seal end 45 will provide a nmass to 12 5 March 2004
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‘ a fluid outlet which is sealed when said sealing means is in said closed
- position and which allows discharge of said flush from said reservoir when said

156  sealing means is in said half flush or full flush positions; and
stop means having a cam and a float, said stop means being pivotable
between a first position where said cam co-operates with said cam engaging
portion when said float is substantially immersed in said liquid and a second
position where said cam disengages with said cam engaging portion when said

20 float is not substantially immersed in said liquid,

such that when said actuating means is selectively moves said sealing
means to said half flush position, said cam and cam engaging portion co-
operate to keep said seeking means in said half flush position until said float is
no longer substantially immersed in said liquid, whereupon said sealing means

25 reverts to said closed position.

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

30 3. Apparatus according to claim 2 wherein said actuator means includes a
first selection means adapted to move said actuator means from the closed
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.



and full flush position and having a cam engagi ng portion engageable with a
cam when said sealing neans is in said half flush position, said sealing
nmeans 10 being biased to said closed position wherein said half flush
position; actuating neans capable of selectively noving said sealing neans
to either of said half flush or full flgfh positions; a fl uisdvatshl2ebgawhi ch
is seal ed when said sealing neans is in'$3i d cl osed position and which
al l ows di.scharge of said flush fromsaid reservoir when said 15 sealing
means is in said half flush or full flush positions; and stop nmeans having
a cam and a4f | oafAppasats saasprdieanie daimng whereimbaid finstendeseconti sajection
position where said canlco-ogerat%%)m%}g sai d cam engagi ng portion when
said float P'éeaéﬁbeschn(fqrﬁpﬁ'§/e BT Y (ﬁei HQ8i g | iquid and a second position
where sagd cam di sengages with said cam engagi ng portion when said 20
float is not substantially inmrersed in said |liquid, such that when said

act uati ng nPans PAPpseatestaceerdingdodaignBdosdavhergin gaighbalf dlushi pPlET i | ush
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seeking neans in said halt “fTash position until sal l'oat™ TS no Tonger
subst ant i al kglectiv®mieshs meisdsdid Gictubtomhasang peers diegressald isdese tinn thb
reverts to said closed position. 2. Apparatus according to claim1 wherein
sai d actuator neans includes neans for selecting either the full flush or
the halfgflush. 30 3. Apparatus according to claim2 wherein said actuator
means includes a first selection neans adapted to nove said actuator neans
fromthe closed position to said half flush position, and a second

sel ection neans adapted to nove said actuator neans from said cl osed
position to said full flush position. 13a 5 March 2004 4. Apparatus
according to claim3 wherein said first and second sel ection



rise a pressable button. 5 5. Apparatus according to claim3
gfazsmﬁgfgiﬁoggid halfpruSh position is internediate and the closed and.d
full flush positions and the distance the first selection neans ngyef sa;
actuat or means when depressed is less than the 10 14 5 March 2004 |s$anc
the second sel ection neans noves the acyyator means when deefamh@00 .
Appar atus according to any one of clains 1 to 5 wherein said sealing
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it [ i qui [ ir drops to where said
position until the 10 liquid level in the reserv0|r S ot s acear dihg 10
any. ong o cl ai el S RELIARY 1 hyibhE 0t dYstain ST REP G Sak Fpoting st
t hat wﬁen r5epas de &l fapparaive aad raa»tédctuatsnaméafnlslécté%nf $a31§Wa ﬁfﬁs‘c& b?‘r-'. sal
float hol d e g g ns 'Q aid full ush position e{e i's
i quid surroundﬂe%’)é‘i Pg ?ﬁeﬁ" Syd G i@ﬁ&&%«@@ﬁﬁ%@ iufl lusb pasitiomse of cl ai s
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li qui @0 at ligeistevel in the reservoir drops to where said sealing means is no longer
covered with liquid.

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 fioat.

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 teast

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



25 partially surrounds said float, and wherein said stop neans noves to a
cl osed position when the liquid |Ievel has dropped to a predeterm ned
| evel . 11. Apparatus according to any one of clainms 1 to 10 further

including a main liquid outlet comunicating between said reservoir and a
di scharge passage, 30 a first overfl ow passage havi ng an out |5eMatcht2®08ai d
di scharge passage and an inlet positiohed at a selected fill level in said

reservoir, and at |east one additional overfl ow passage having an outl et
into said resesdinrgehdsstagbearshidscatihgtmpass tis dmeshiditclesere bostied 4nd |

l evel in said 15 5 .Narch 2Q04 reservoir, Fu&h wzt whgn sai d seal i ng neans
is in sai dMSIBSHIIESEHPLARRECHES SRl Belestadyfill dewsly dionid Sqwscinte; said

sel ect ed fhldriib@VdssagedHrid itougididdh3gé Pas8¥§s.f | ow passages and into
sai d di scharge passagé. 5 12. Apparatus accordihg to claim 1l wherein said

addi ti onal overflow passage or passages are connected to said apparatus in

1@l sapd fi ] 1 t us. ding t
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her ei nbefore described wth reference to any one of the draw ngs.
overtlow passage.

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.



