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The present invention relates generally to valves, in one 
aspect particularly to valves whic:h are i.Dmersed in the 
fluid the flow of whic::h the valves control, and in another 

s aspect particularly to valves for controlling the flow of 
fl.uids through the valve. Hore particularly, the present 
invention .relates to valves for controlling the flow of 
liquids, particu1ai:1y water.. Bv'en mare particularly, the 
present invention relates to valves suitable for use in 

10 cisterns for flushing toilet bowls and the like, such as 
inlet valves for aClmitting water to tJie cistern, and 
flushiJ:Lg valves, particularly dual flushing valves, located 
in cistexna for controlling release of water from the 
cistern. The present invention finds particular 

15 application as the inlet valve and./or as the dual flush 
cistern valve having two modes of operation in cisterns 
J.ocated in J:niildings such as office blocks, hotels, 
domestic houses or the like. 

Although the present invention will be described with 
20 particular reference to a cistern having a dual flush '!alve 

and/or an inlet valve, it is to be noted that the present 
invention is not restricted to such arrangements and uses 
but rather the scope of' the present invention is more 
extensive so as to include other arrangements and uses of 

25 the va1ve than those specifically described. 

one problem with existing cistern inlet valves is that such 
val~es operate progressively between the two extreme 
positiODS. ~e:r:efore, there is a variable flow of water 
being admi_tted to the cistern which results in undesirable 

30 noise such as that describe« as tJ:ie 111hissing" effect or 
noise of water entering the cister.a. after the toilet bowl 
has.been flushed. 'l'hia noise results from the inlet valve 
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progresaively approachin.Q" the fvl.1y cloaed pos:i.t:ion due to 
the s;rradua.11y rest.rlctlng flow o:f water. XD extreme cases 
the umrant:ed S10ise can contimM! :for lengthy periods of time 
a£ter the cistezu has wen £1uflhe4 which oan be amioying 

s and &SJO'Z'avat:i.n.g, particularly in ea su:.Lt:e situations at 
night when tbe cistern is flushed wb:i.di may awaken the 
sleepers in the adjoining bedroom," or in aultiple dwelling 
buildings. 

Another problem associated with caJ::eDtly used valves in 
10 cisterns is that they are bulky am complex which results 

in 1ai:ge amounts of space being occupied ~ the val•e in 
the cisteJ:D., particularly the operating mec:baniam of the 
valves. Tb.is in tuJ:D. requires that the cistern :be of large 
sise. liarge sise c~ste:ais ~edu.ce the places in which the 

15 cistez:n may be located within a building, aDd reduce the 
~lexibility of stylists in designing the cistexn and the 
room. iD which the cistern is to be located. 

Another problem assoc:iatecl with single :flush valves is that 
they waste water since they have no provision for reducing 

20 the amount of water used during a flush even When it is not 
required. 

An.Other problem assoeiated with exiatina cistern valves, 
pa:ticularly dual f1U8h ciste%D valves, is that they are 
oomplez in operation and manufacture, having a large mmber 

25 of separate components which interaat together. Hot OD1y 
are such arrm:igeJDents expensive to make, but also over time 
the c0111Pcments wear, particularly where adjacent component.a 
az"e cmmected to each other, s"Uc::b as for example about a 
pivotal :joint, pin or similar, anCl/or where a sealing 

30 element is provided. Wear in the operating or actuating 
mecbanism of the valve tm/J./or in the sealing elements leads 
to slappiness or e~cessi•e clearances between componeJ;its 
which in turn results in leakages or other problems, such 
as poor sealing of the inlets and o"Utlets, which reduces 
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tbe efficiency and effectiveness of the cistern and. results 

in al.l too frequent repairs being required. ::tn ~ 

instances, after extreme wear, valves more or l.ess 
continu.al.ly drip water or allow water to leek from the 

s cisteJ;D., particu1az:-ly into the toilet bowl, with 

accompanying unwanted noise, incl.udiug the am:a.oying hissing 

noise as tbe cistern is being continually replenished with 
water as the valve oscillates between a partially opeued 
position and a cl.osed position. Xn. addition.. continual 

10 leaking of the cistern results in unsightly staining of the 

toil.et bowl.. 

'1'here:fore, there is a need to provide a valve arrangement, 
suita))1e t:or use in a ciste:r:::n., such as' a flushing va1ve, 
particularly a dual flush cistern valve, which is efficient 

15 in operation, made from a red:uced number of components, 

occupies a min1mn• of spaee, is silent or al.most so in 
operation, yet is effective in operation, aJld requires 
1ittle or no maintenance as well as beina inexpensive to 
ba.i1d. file saiae requirements al.so apply to an inlet Talve, 

20 particulcu:ly an in.let valve which moves qu.ick1y and 

si1ently between a fu11y closed and fully opened position 
and does not cause or result in water hammer or the 
proCl.uction of unwanted noise. 

According to a first aspect of the present invention, there 
25 is provi4e4 a va1Te arrangement compriaing at 1east one 

movable valve member, said. member be:l.Dg_:maval>1e between an 
open position and a closed position,. and an actuating 

member for causing operation of the valve member between 
t.he open and closed positions, saia. actuating member being 

30 molmted in such a manner that movement of the actuating 
member in one direction is causea. by.a first force and 

:movement iD a seoond direction is cau•e4 by a second. foree, 
such that in one conditicm of operati.o:D. of the valve 

arrangement said firat force predominates, whereas in a 
35 second condition of operation of the valve arrangement said 

ldJ 008 



28101 '98 ~D 15:55 FAX 61 3 9243 8333 --·--· GRIFFITH HACK 

W097/05337 PCT/AU96/00486 

- 4. -

second farce predominates. 

Typical.l.l", the val.ve arrangement of the pre•ent invention 
is an inlet valve or a flush va1ve, more typically a dual 
£1.uah val.ve. IJ.'ypica11y, the val.Te is 1ocated in a c:i.atern. 

5 "l"ypically, the first JDOVable valTe member is a cylindrical 

tube. 'typically, the tube is OJ:)en. at both emls. Hore 

twically, t:he valve member is two open-enaea. cylinc!riaal 
tubes located co-1inearly with each other. Hore typically, 

the respective open end.a of the two tubes are eealingly 

10 interc0DJ1ected together. 

'1'yp:i.cal.ly, the IDO'V'able valve member or' the two or :mare 
movable valve members move axially within the ciatezn. 

i;ryp:i.aal.ly, with t:he flush valve the open p0eit:i.cm. allows 

egress of water to an; outlet for discharge of the wa.ter. 

15 Kore typicall.y, there are two open »oaitiOAa wherein. the 

first open. position ~orrespond.s to a full fl.ush in whiab 
the outlet is directly opened and a second position is a 
hal.f flush position in which the outlet is in fluid 
cmmm1n;cationw:i.th the or one of the cylindrical tubes, 

20 thei:e:by resulting in a half flusll. More tl'Pically, .s.rhen 
there is a single t-W:.e, said tube is arranged so that it 

can adopt two different poaitious eorrespouding to.two 

different outlet poait:i.cms c1epen4ing OD whether it is in 

the fu1l f1ush or half :f1ush position. ~e aii:lQ'le tube can 
25 be 1oaated at two different heigtlts, typically 30 Cm. above 

the outlet in the full flush open. position and typically 

15 cm above the outlet in the half f1uah open position. 

'!rypiaally, with the inlet valve the open position of this 
va1ve al.lows water to be admitted to the cist;ern. 

30 ~:i.call.y, the actuating member for causing operation of 

the valve member is a float or other member having a 
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watertight abamber. Typically, the float is provided with 
a locking eclve. More typically, the float is provided with 
a stop meaDS for limiting the amount of pivot.al movement of 
the float dv.rina operation of the va1ve. Kore typically. 

5 the actuating member is one, two, three o:r: :more ~loats. 
"T,ypical1y, the float is ma.de from a plastics material or 
similar. 

'!'ypically, the float is substantially triangular in 
vertical section and substantially u-shaped in horizontal 

10 section. i.rypica11y, the float is pivotally comiected. or 
mounted. within the valve arrangement. 

Typically, the actuating member is ccm:d.ected or mc>'ID2.tea off 
ceD.tre or is comiected at such a position which does not 
correspond with its centre of gravity, so as to be 

15 pi "VOtable about its point of cmmection. Kore typically, 
the float is pivotable \U14er.the influence of gravity and 
is separately p:i.votable under the effect of bW>yancy. 

'!'lt'Pioa11y, the fir•t force causing movement of the 
actuating member is the force of gravity. Kore typically, 

20 the second force is a lift force provided by buoyancy of 
the float. 

~:i.cally, the valve arrangement of the present illvcm.ticm 
is suitable for use in a cistezn. When.the cistern is 
empty, the £oz:ce of' graTit:y predominate• to cav.•e the f'loat 

25 to adopt a sUbstantia11y vertical orientation or a ao:re 
vertical orientation. Ho:z:e typically, when the ciste:n is 
full of water the :Eorce due to buoyancy of the float in the 
water predominates to cause the float to adopt a vertically 
inclined orientation. Kore typically, operation of the 

30 valve is Clue to a combination of the forces "of gravity and 
buoyaDey, more typically, said forces operating :i.11 sequence 
to return the float to a position ready for fu:rt:her 
operation. 

Ill 010 
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'l'ypically, the cistern is provided with both a dual 
flushing valve and an inlet valve Which co-operate with 

each other to effect operation of the cistern in uae. 

The present invention will now be described by way of 
s example with reference to the aacompaeying drawings in 

Which: 

Figure 1 is a sehematic side perspective view of 
one form.of one valve arrangement of the present invention 
ahOWD in isolation, said valve arrangement being a dual 

10 flush valve shown in the fully closed position immediately 
after flushing with the floats being vertical; 

Figure 2 is a side elevation.al view of the form 
of the valv~ arrangement of Pigure l located in situ in the 
half flush open position allowing a ha1f flush of the 

15 cistern; 
Figure 3 is a vertical cross-sectional view of 

the valve arrangement of Figure ~ in a fully closed 
position thereby sealing the cist.er.n with the floats in a 
veZ"tically ino1ined position in readiness for operation; 

20 Pigure 4 is a aiae elevational.view of the valve 
arrangement of Pigu.re 2 in situ i:n t.he full flu.ah open 
position; 

PiililUZ'~ 5 is a scbem•tic sicle elevation.al v~ew of 
another fo.rm. of a valve arrangement in accordance with the 

25 present inv.mt.ion being an in1et valve in the open position 
with the float arranged ve:r;ticallYJ 

Figure 6 ia a side elevation.al view of one f oi:m 
of the float membe~ of the valve arrangelll6D.t of Figure 5; 

Figure 7 is a tap plan view of the float of 
30 Figure 6; and 

Piguz-e 8 is a side elevational view of a modified 
foxm of the 4ual flush valve of t:he present invention 
located in situ in a full flush position. 

xn l'ioures 1 to 4 there is •hOwD. one form of a f 1usbing 
35 valve arrangement being a dual flushing valve generally 
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denoteCl as 2. nua.1 :f1ushing vaives are cllm;aateriaed as 
baving two outlets correapODdiJlg to two :moCles of flushing, 
one being Jcaown as a half flush iD. which a les•er amount of 
water is discharged to t.b.e toilet, an4 tb.e otber being 

s known as a full flush in which almost the entire content of 
the cistern 'is discharged to the toilet bowl. l'lushincr 
valve 2 comprises a :main framework 4 which is securely 
attached internally within a cistern by suitable me•ns (not 
shown). Framework 4 comprises a lower horizontal bracket 6 

10 which can be securely fixed to the base or lower surface 7 
of the cistexu ~ wbiab assists in securely f izing frame 4 
in place. Bracket 6 is provided with a circular aperture 
for receiving a lower portion of a flushing tube (to be 
described. in more detail later) which is located c1irect1y 

15 above the outlet 9 of the ciste:cn by a suitable fastening 
means such as a threaded tube and :u.ut arrangement 11. 
Frame 4 further comprises a pair of horizontally spaced 
apart verticall.y extendin51 muabers 8 and an upper support 
braclcet 10 located at or towards the top of vertical 

20 members 8 for interconnecting the iaembers 8. A cap 13 is 
provided at the top of bracket 10 between vertical members 
8. Upper support bracket 10 is also provided with a 
circular opening 'for receiving the upper end of an upper 
flushing tube. A first m.o'V'able valve aember in the . .foJ:m of 

25 a hollow cylindrical t.ube 14 being open at either end and 
actiJ:ls;r a11 an upper f1'18hing tube is received. in the 
circular opening of support bracket 10. Upper tube 14 is 
free t.o move axially in. bracket 10 between a fully closed 
position. mad. one of the open. flushi'.Dg pos:i.t:i.ons. Upper 

30 tUbe 14 is provided with upper ring or collar 16 located 
aro\Uld its circumference intermeCliate its encls. Ring 16 
may take &13¥ suitable p:r:of ile and be made from any suitable 
material. Upper t'Ube 14 ao .. operatively interacts with 
lower tube .18. The lower end of tube 14 is shown :i.11 

35 phantom in Figure 1 to re•eal the inte:cnal details 0£ the 
sealillg' arrangement 17 between the lower eDc1 of upper tube 
14 and tbe \IPPer eD4 of lower tube 18. ~ sealing 

141012 
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a:rranaeaent 17 comprises a aubstantia1ly v-sbape seal or 
tapered-edgeCl seal 19 provided around the circumfarence of 
the upper eClge of .lower tee·1a so that the lower ec1ge of 
upper t"U.be 14 is reaeived in the seal to seal the two tubes 

S together aZl4 prevent inore•• of water inte%Da.1ly into the 

tubes during use when in the fully closed position. and the 

fully opened position. 

«.rhe lower tube 18 acting as a aeecmd movable valve member 

is arranged in end. to end aligned. rele.tionsllip with upper 

10 tube 14. A lower ring or collar 22 is provided 

circumferentially around the outside of 1ower tube 18 
intermediate the eD4s. ~ lower end 0£ tube 18 is 

provided with a seal arrangement 20. Seal arrangement 20 
is additionally recei'VeCl within bracket 6 and is mounted 

15 directly above the outlet. 9 of the ciate:icu as is lower tube 

18. Saal arrangemet.1.t 20 ia proviaea with a substantially 
v-shaped seal or tapered-wall seal 21 in which the lower 
edge o:f lower tube-18 is received for sealing the cistern 
against out"f1ow of water in the fu11y closed p0sitiou. 

20 :It is to be :noted that. the spacing of the upper ring 16 

from. the lower end of upper tube 14 is different to the 

spacing of lower ring 22 from the lower end of lower. tube 
18. LoWer tube 18 ia able to move axially between a fully 
opened position aD4 a fully closed position. 

25 A central ·rod 26 is located azially within the align.ea 

upper aD4 1ower tubes 14, 18 and extezias beyond the eu4s of 

both tubes at either end. Rod 26 is maintained in place by 

baiq z:eceived through centrally located apertures 27, 29 

of apide~s 28, 30 located at or towar4a the upper end of 
30 upper tube 14 and the lower end of lower tube 18 

respectively. Spiders 28, 30 may be formed integrally with 

tlle t'Ubes 14, 18 or may be ma.4e separately an4 assembled 
with the tubes. Actuating lever 32 is connected at one end 

to central rod 26 aJ:ld. at the other end to push rod 33 to 

ll!013 
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effect movement of central rod to effect full f luab of the 

valve in whi.ah the valve is in the £u1J.y opened position. 
The other end of push rad 33 is connected to full flush 
bUtt.on or aiailar (not sh.awn) provided on the cistern. 

5 Actuating lever 36.is cOUQected at one end to the top of 
spider 38 and at the other end to pa.ah rod 37 to effeat 
movement of upper tube 14 to effect half flush of the valve 
in which the val.ve is au.ly balf opened by tubes 14 and 18 
being separated from each other. The other end of push rod 

10 37 is CODD8Cted to half flu.sh button (not Shown) or a!Jd.lar 
provided at a convenient remote loaation on the cistern. 

An upper float 40 is pivotally connected to frame 4 at or 
towa:r:ds the vpper·end of vertical member 8 hy means of a 
pivot pin 42 or similar. A lower float 44 is pivotally 

15 cODnected to framework 4 at a position intez:mediate the 
ends of frame member 8 bat located more towards the 1ower 
end by a pivot pin 46.or similar. Upper and lower floats 
40, 44 are free to pivot between. two diffeJ:Emt operatillg 
positions, one position :being the full.y closed position 

20 adopted when the eiate%D is full 0£ water end the otbe:­
poaitian heizig £or 1ockin.g either tube 14 or tube 18 in the 
open posit:i.OD. · 

Floats 40r 44 are airtight ao as to define a closed chamber 
am are pivoted off centre so tbat t.he pivot paint does not 

25 ca:i.nc:i.de with the centre of gravity or the centre of li!t. 
l:n this manner floats 40, 44 are free to pivot to aClopt a 
more vextica1 positiou. or substantially vertical position 
'Ullder tbe inf luezioe of gxavity when the ciste:z:n is empty 

and are free to pivot to adopt an inclined position when 

30 the cistern is full of water or in either of the flush 
positions. 

The normal i:n use positi.on o:f the floats 40, 44 when the 

cistern is full of water ia euch that they adopt an 
:l.nc::lined position:with respect to fram.e member 8 aa shown 

~014 
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in l'i.gures 2 to 4 due to the buoyancy of the air filled 
floats. In operation, tbe floats 40, 44 move to a less 
angu18%ly inclined position such as a more vertical 
poaition as shown in Fi~ 1 to allow the ~1ve members 
14, 18 to return to their closed positions depending on the 
mode of flushing the cistern. 1'1oat 40 is provided. wit:h a 
locking edge 48 a1ong the upper iDboud eage facing upper 

tube 14 for co-operatively encraging upper rizsg 16 in uae, 
and a shoulaer 49 extending obliQUely along one aide edge 

10 for engaging with the eage of frame member 8 to limit the 

movement of float 40.. Float 44 is provided with a similar 
locking edge 50 along the UJn>er inboard edge facing lower 

tube 18 for co-operatively engaging 1ower ring 22 iD use, 

and a shoulder 51 extending obliquely al.ong one or both 

15 opposite sides :for engaging with the edge of frame .member 8 

to limit the pivotal movement of float 44 in the anti­
clockwise direction. 

The operation of the valve arrangement of the pre.sent 

invention will now be c1escribed1 starting with the ha1£ 
20 flush oPeration. X:n operation of a ha.1f flush of flushing 

"1'&1ve 2 of the present blvention,. the cistern is £u11 of 
wate:- up to the leve1 sh.own in Figu.res 2 to 4, whiah level 
is close to the top of upper tube 14. Xt is to be noted 

that the level of water is below the level of the upper 
25 eClge of the open topped :i.nlet tube 14 and is about the 

level of upper braaket 10 of frame 4. When the cistern ia 
fu.11 floats 40, 4.4 a4opt an angularly inclined position as 
•hown iD. Figures 2 to 4 with the :reapective actuating 
coz:ners 48, 50 of floats 40, 44 respective1y in contact 

30 with the side wall of the two inlet tubes 14, 18, 

particu.larl:y as shown in Figure 3. ID this cODdition the 
peait:S.on adopted by valve 2 in l'igu.re 3, which is the fully 
closed position, is such that upper tube 14 is sealed. to 

lower tube 18 which is sealed to outlet 9 thus containing 
35 water in the ciate:cn am preventing any discharge of water 

from the cistezn to the toilet. ~s is the noxmal 

laJ 015 
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position o~ the cistern ::i.n a state where it is ready for 
operation. Water is a.clmitted to the ciste=i through a 
separate inl.et valve, details of whicb will be described . 
below. 

5 When it is desired to ba.lf £1ush the cistern, the balf 
flush button on the aiate:r:Jl is pushed thereby actuating 

push rod 37 and lever 36 to lift tube 14 out of sealing 

engagement with tube 18 and brealciug seal 1'7 to separate 
the lower end of tube 14 from the upper e:nd of tube 18 

10 since tube 18 :remains in place iD sealing engagement with 

seal 20. By this operation, tube 14 is lifted auffiaiently 
to allow ring 16 to pass locking edge 48 of float 40 by 

float 40 pivoting very slightly in t:he c1ockwise direction 
and returili:o.g to its fo:r:mer position so that e4ge 48 rests 

15 against and under supporting r:lng 16 to 1oak tube 14 in 

spaced apa:t relationship from tU:be 18 as sho1m. :ln Figure 

2. ID this position water is free to flow through the gap 

between the t180 t\'lbes as shown :by arrow A of Figure 2. :Ct 

ia to be noted that tube 18 is undisturbed in this 
20 operation and :remains sealingly engaged to the out1et 9 of 

the cistern. 

AS the 1evel of the water drops to below float 40 which is 
also to a level corresponding to about the toP of tube 18. 

the lift proTided to float 40 due to J::ru.oyanay is no l.ODQ'er 

25 acting. Owing to float 40 being pivoted off centre, float 
40 pivots of i~s own aecord under t:he influence of gravity 
in an anti-c1ockwise tlirection thus moving the.edge 48 an4 

releasing :r:ing 16 f:r:om being 1oaked by edge 48 to adopt a 
position as shown in Figure 1. 'It is to be noted that 

30 float 40 is prevented from pivoting too far by edge 49 

ccmt.act.ing frame 8. As.ring 16 is released tube 14 falls 
umer g.z:avity to re•establ.ish sealing contact. with tube 18 
and form a seal with sea1 19. water :i.s then· admi.tted to 

the c2.at:.ez:n ~ a suitable inlet Ta.l•e (to be described in 

35 more. detail later) whereupon the level of water in the 

~016 
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cistern rises to the fo:z:mer 1avel. !he risillg water 1evel 
proviaes lift to f1oat 40 thereby allowing float 40 to 
pivot in a clockwiae cllreetion aa ahown in arrow B of 
FiQ'\1.%'e 2 to adopt an angu.la:r:ly inclined posit.ion in 

s prepareclness for the next lm.1£ flush or full £1ush. l:t is 

to be noted that when the cistern is eJIQ;)tY float 40 is 

vertical whe:reas when. t:he ciste:rn is full :float 40 is 
vertically inclined. 

:In operation of the :full flush mode of the flushing valve 2 
10 of the present invention, when the cistern is full the 

water level :i.a as described previously. !'be fu11 fluah 
button of the cisteJ:D. ia pushed which mo'9'ea push rod 33 
which in tuxu activates lever 32 to lif·t centra1 rod 26 

which is ·connected to lower tube 18 by spider 3 O and 

15 aperture 29 thua lifting t~ 18 out of sealing engagement 
with seal 20 by lifting t1J])e 18 from seal 21 to expoae a 

gap therebetween through which water may flow to outlet 9 
aa ah.awn by arrow C of Pigare 4. 'hl>e 18 is lifted 

sufficiently fox ring 22 to c1ear e4ge so of f1oat 44 to 

20 al1ow edge so to rest againat anc1 under ring 22 to support 
tube 18 in the fu11y open pos:ition'and maintain the valve 
in this position until the level of the water in the 
cistern f al1s below the lower edge of float 44 which is 
about the level of the cutlet 9. :ct is to be noted that as 

25 tube 18 is 1i.fted 110 also j,s tube 14 so that the seal 

between tubes 14 amt 18 is maintained at all times during 
t:lle fu11 flush mode of operation an4 the o:s:Ll.y outlet for 
the water is through the bottom of' t:be e.i.ste:r:n. J:t is 
noted that during thi• operation float 40 also p:i.vota. 

30 However there is no effect on operation of the devioe sinoe 
in this mode of operation float 40 does not contact ring 16 
due to the different. spacings of ~ing 22 from. £1oat 44 and 
J:ing 16 f:rom float 40. FU.rther, it is to be noted that the 

positions of rings 16, 22 are suoh that tubes 14, 18 will 
35 be retaine4 in one of two »os:ltions - either the full flush 

position, or the half flush position. Xt is not possible 

~017 
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f'or the locking edges of both floats to lock both tubes 
simultaneov.sly. 

As f'1oat aember 44 is mounted similarly to the mounting of 

float 40, float 44 pivots an.ti-clockwise in accordance with 

S the force of gravity to release ring 22 and allow tube 18 
to gravitatiozm.11y £all th\J.s resealing outlet 9. Au inlet 
valve then operates to admit water into the cistena. so that 
the level riaea past float 44 and then past float 40 
whereupon ea.ch float in turn pivots clockwise to assume 

l.O their £oz:mer positions respectively with edge SO resting 
against tube 18 and edge 48 resting against tube 14 but at 
locations above the respective positions of rings 16, 22. 

Anotber·form of the valve arrangement of the present 
invention. will now be deacribed, being an inlet valve 60 

15 which is located inside the cistern (not shown) • The baae 

or 1ower surface 62 of the aiatezn is provided with an 
aperture through Which a atand pipe 64 is received and 

sea1ed thereto with a conventional sealing fi1lino'. Stand 
pipe 64 is connected to the :noz:mal pressurised. water supply 

20 mid. supp1ies ...ater in.teJ:Dal.1y into the cistern.. supply of 
the water to the ciste:n is controlled by operation of 
inlet valve 60. 

valve 60 is located at the t.op of stand pipe 64 immediately 
above water entz:y orifice 66 ana deliTexy pipe 68 provided 

25 with a spout (not shown) or sim.il.ar nozzle for dispersing 
tb.e energy of' the incoming water thus resu1tin.g in silent 
operation of the valve. valve 60 comprises a float 70 
Which is generally righ'- angle triangular in vertical cross 
section. and generally u-sbaped in horizontal section as 

3 O shown in Figures 6 a124 7. Float 7 O is arranged so tba.t 
stand pipe 64 is located i:n the cut•out ef the "U" and is 
pivotal_ly cmmected to the stand pipe with one of the sides 
of the trj.angular float being substantially vertica1, 
another side being substantially horizontal, said sides 
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beiJ:ig 8%Z'anged subs~an.tially pe:pendicu1ar to each other, 
am! the thiZ'd oblique side being angularly inclined to the 
otber two sides. However, it is to be noted that the 

precise shape of tbe :float can be varied. :tn tbe noxma1 
s position, which :i.s to say the preparecl-:for-operation 

position when the c:iste:r:u is .full,. t:he float is angularly 
inclined to the stand pipe which is a position in which the 

float is pivoted in an anti-clockwise direction ~rom tbat 
shown in Figure 5. Float 70 is provided with a yoke 72 at 

10 a position aloq its "Ql)Per side in use towards the ape:x: of 
the horizontal side with the oblique side. An actuating 
lever 74 or lever 76 or push roa or similar force or motion 

tranandtting device or 1:i.nkage is connected to the yoke at 
o:ue end and is provided with or connected to a cam 78 at 

15 the other· eml. ~he link and cam. arrangement is such to 

allow the cam 18 to bear upon the upper end of plunger 80 

located in a 11uit.able howling 82 forming a plunger Talve. 
It is to l>e noted that· a single lever provided. with a 
roller wheel at each end can be used in place of the pair 

20 of levers '74, 16 and cam. 78. ZD this embodimeJ1t, one of 
the roller wheels acts directly on plunger 80 of the 

plunger val.Ye. 

ho •o" rings 84, 86 are provided between plUDger 80 and 

housing 82 to seal the housing and prevent water from 
25 escaping £z:om the housing. A pad 88 ia provided at the 

1ower end in use of plunger 80 for selectively closing and. 

opening wateJ: entey orifice 66 and thus regulating the flow 
of water f:r:om. stand pipe 64 to delivery pipe 68 through 

water entey orifice 66. Housing 82 is pro•idea with an 
30 adjustable tbrea4e4 cap 90 for ad.justing the amount of 

travel of plunger 80 so tbat a gap exists between the top 

of plunger 80 and cam 78 while the float 70 is in its 
vertical. position al.lowing water into the cist~, yet 

all.ows sealislg contact between pad 88 mid orifice 66 when 
35 the va1ve .is in the closed position. Ol1e modification of 

the pl.un.ger valve is to provide the "V"a.lve with a mechanical 

ta!019 
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1ock so that ezcesaive water pressure will no~ force the 
valve to iDaClvertently open or leak. 

:en opeZ"ation o:f this :form of the inlet valve 60, when the 
cistern is empty float 70 is in the vertica1 ~oaition or in 

5 a suba~antially vertical position as ab.own in Pigure 5 so 

tbat cam '78 is apaoed apart from p1v.nger 80 thus releasing 
pad 88 from or:i.£ice 66 allowing water to flow from stand 

pipe 64 through orifice 66 to delivezy pipe 68 into the 

cisteJ:D. As the level of water in the ciste1:11 increases to 
10 around where float 70 is located, the li~t applied to float 

70 overcomes the effect of gravity on float '70 so that 
float 70 rotates in an anti-cloekwise direction as shown by 

arrow B of Figure 5. As the level of water rises the 

centre of lift or pressure moves from left to right, as 
15 shown in Figu.J:'e S, of a position immediately below tbe 

pivot point causing the float to rotate in an anti­
clockwise direction with increasino force. ~t of 
float 70 causes yoke 72 to raise along with levers 74, 76 

wbicb causes lever 76 to pivot. about pi-vot ?7 so.that cam 
20 '7 8 com.es into contact with J)1u:nger BO - As cam 7 8 moves 

further arouDd plunaer 80 ia pushed further into housing 82 

so that pad 88 :ls forced into contact with the end of 
orifice 66 to stop the flow of water into the cistern. AA 

pivoting movement of float 70 is almost instantaneous the 
25 closinc:r of orifice 66 is inatantaneou.s thereby e1i•iuating 

the "hissing" noise as the valve is progressively closed in 
prior are cisterns. 

Xn one embodiment the roller wheels are used to elimiuate 
a:a,y unwanted :eriction. 

30 :In Pigure 8 there ii shown a JllOdified £ozm of the dual 
flush val~e of Figures l to 4 which modified valve is 
similar to the valve of Pigurea l to 4 except that ~ sing1e 

tube 100 replaces upper tube 14 and. lower tube 18. 
Accorcli.ngl.y, the same reference numerals will ~e used for 

iaJ 020 
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correspcmding ~eatures in Figure 8 as aze present in 

Pigw:-es 1 to 4. Additionally,, as tube 100 is a single tube 
e~tending £rom bracket 6 to bracket 10 and axially movable 
there1'etween iD use the:r:e is no sealing arranaement 17 or 

s seal. 19 • ~ 100 · ope~atea in. the same way as tubes 14 and 

18 in tbat tube 100 may be lifted a small amount, such as 
fox example 15 mm. from seal 20 to adopt a ha1f flush 

position or a la:r:ger amount,, such as for exa:q)le about 30 
mm, to adopt a full flush position. 

10 :tn operation of this moCl.ified. valve arrangement the ci&te%%1 
is full of water as in4ioated. by the water level in Figure 

8. When a half flush is required, tube 100 is lifted by 

operation of push rod 37 and lever 36 so that ring 16 is 
locked by edge 48. :tn this position the lower end of tu.be 

15 100 is space4 about 15 mm from. outlet .9 ao that water flows 
through the outlet at a reduced rate until the l.evel of tbe 

water reacbes 1:.o just below £1oat 40 whereupon float 40 

pivoca anti-clocJtw:i.ae to diaengage edge 48 f:r:om. rino 16 and 

a11QW tube 100 to gravitationa.11y fa11 to re-estab1iah seal 

20 20 and th.us tbe valve ad.opts a fu11y closed position aftex 
de1ivering a half ~lush. J:t is to be noted that as ring 22 
i.a located relatively further away from edge 50 tban :ring 

16 is from. eaae 48, edge 50 does uot lock against rillO' 22 
but :rather ring 22 is loaatea. below edge SO and there£a:r:e 

25 float 44 is inoperative in the ha1f' flush mode. After the 

ha1f £1ush mode, inl.et valve 60 as>erates to fill the 

cistern. again and float 40 is caused to adopt its •ready" 
position which is aa shown in Pigure 8. 

When it is aes1J:ed to full fluah the cistern, push rod 33 
30 a1'J4 lever 32 are operated to lift· t.ube 100 a greater am.om1t 

so that. lock edge 50 en.gages against ring 22 to lock tube 

100 ~t 30 mm. above 0\1.tlet 9. :In this position 
correspond.ing to the full flush,, water flows through outlet 
9 at a greater rate. :tt is to be noted that in the ful1 

35 flush position rii:ig 16 is located above the position of 
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lock e411e 48 an4 hence float 40 is in.operative in the fU11 
flush position. As the water level lowers in the c1ste%'D 
to just ~e1ow float 40. float 40 pivots anti-clockwise 
under the influence of gravity bUt as ring 16 is located 

s above edge 48 there is no effect produced by the movement 
of float 40 a.ud tube 100 is still maintained in the fu11 
flush open position by edge so against r:i.:ng 22. ~e water 
level continues to fall until just below float 44 'fddch 
then pivots anti-clockwise to release ring 22 and allow 

10 tube 100 to fall oravitatio.ually into seal 20 to re­
establish the sea1. Inlet valve ?O then ope.rates to fill 
the c:i.ster.n and both floats 44 and 40 pivot clockwise to 
the 11 ready11 position in turn under the effeet of buoyancy 
as the water level rises past each in turn. 

15 Advantages 0£ the inlet valve of the present invention are 

that the iJllet valve :i.s wli.que in construction in that it 
is either in the :f\1.lly open position or in the fully closed 
position, there being no delayed progressive movenleD.t 

between the two ext.rem.e 1>ositicms, bu.t rather there is only 

20 instantaneous operation between the t"° positions. !!he 

inlet valve has no inte:z:m.ediate stops or delays. '.rbis 
advantage has been achieved by designing a eydroclyz:IA!Ullic: 

float which wil1 remain in the fu11y open position, that is 
in which the float ext.ends "lertically downwards as 

25 disc1oaea. in J'igure 5, until the rising water in the 

cistern reaches a predetendned leTel when the valve will 
move freely and effort1eas1y without sound to the fully 
closed positicm thereby stopping the f1ow of water into the 
ciste~. Additional1y, even though the valve moves quickly 

30 between the open and closed positions, there is no water 
hammer produced. 

~ float·moves a lever so designed that it produces, by a 
compounded mechanical adv&11.tage, considerable force on the 
opening of orifice 66. 

raio22 
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When the valve la in the open. position water enters via the 

delive.ry pipe from where it is S»X'al'eCl on.to the cistern 
wall at a preset ang~e and at. a constant rate. !Ebe nozzle 
through whic:::h the water is sprayed is c3.esigned so that the 

s en.erw of t.he incoming water is csorhe4 by the aide wall 

of the ciste~ resulting in no noise. 

As the £low rate o:f water being admittea to the cistexn 
throughout the filling period is constant, it is possible 

to eliminate the irritating hissing noiaes aasociated with 
10 conventioual cisterns Whic::h employ a pragressively .closing 

valve. 

A:Dctber ad.vaiitage of the present invention is that the 

•horse-ahoe• horizouta1 section o~ the float pe:cmita a 
wrap-around effect of the vertical stan.4 pipe, thus 

15 redllcing the space required for the components of the valve 

and for operation. 

:ct is to be noted that the inlet valve of the present 
inTention and the dual £1ushis\g valve may be arranged 

together within the same ciatern so that both valves 
20 operate in combination with each other • 

.A. further advantage of the dual £1'Qshinsr 'V"alve of the 
present invention, particularly the valve of Figure 8, is 
th.at a reduced numbeX' o:f campoJ:Mm.ts are employed and 

'fm:ther there is ODJ.y a single seal J;"equ.ired, Wich 

25 contr:i.!Ntes to the low coat of maimfacture and the 

reliability of the valve arrangement. 

The described arrangement has been aavancea. by explanation 
and ma:n;ir modifications may be made without departing from 

the spirit auCl scope of the invention which includes eve:z:y 
30 novel £eature all4 uove1 comb:lnai:ion of feature11 

be:r:eindisclosed. 
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Those skilled iD the art will appreciate that the invention 
described herein is susceptible to variatiom mid 

modifications other. than those specifically described. It 
is understood that the invention includes all such 

5 variations and mod.ificatiOJ18 which fall within the sp:i.ri.t 

ana scope. 
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1. A va.lve arrangement suitable £or use for 
controlling the t:low of a £luid characterised in that the 

ve.lve arrangesuent comprises at least one JDOvable valve 
5 member 1 said valve member being movable between an open 

position and a closed position, and an aetuating member for 
causing operation. of the valve ID.ellber between the open and 
c1osed positions, said actuating member being JQOUD.teCl in 
such a manne~ tbat movement of the act~ating member in a 

10 first direction is effected by operation of a first force 
and movement of the actuating member in a second direction 
is effected by operation of a second f~:rce, wherein. in a 
first condition operation of the va1ve arrangement in a 
first direction results from the first force predom:inati:ng, 

15 whereas in a seeond condition operation of the va1ve 
arrangement in a second direction results from said second 
force predominathig. 

2. A valve arrangement according to claim 1 
characterised in that the first m.ovable va.l•e member is a 

20 Cu.be, preferab1~ a substantia11y hollow tube, and more 
preferably a substantially cylindrical tube. 

3. A va1ve arrano9ment accordin.g to claim 2 
characterised in tllat:. the tU])e is open at both ends. 

4. A val~ azorangement accoxding to any preceding 
25 claim. characteri.sed in that the first movable valve member 

is at least two open .. ended, hollow tubes located axially in 
end to end relatiOllBhiP with each other. 

s. A valve arrangement ac:cordiD.g to claim 4 
ch&J:acterisea in that both tubes are substantially 

3 o cylindrical tubes. 

I If Ill~ 1111~ 11~1111(11/ lfll 
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6. A va1ve axransrement accorcliug to claim 4 or 5 
c:haraaterised in tbat respecti"l'e one open ends of the two 

tubes are seal.ingly interommected together when the val.ve 

arrangement is in one mode 0£ operat:i.cm. 

s 7 • A va1 ve arrangement accord.in.g to &J1l" px-ececliag 
c1aim characterised. in that the val.ve members DlO"l'e axial1y 
during operation of the va1ve arrangement. 

8. A val.ve &nangement accor4::i.ng to any precea.ing 

claim characterised in that in a closed position one end of 

10 the val.ve member is seallngly ccmnected to an ou.t1et means 

to prevent egreaa of £lu:i.4 through the out1et and when in 
an open positicm t:be valve member .:i.a spaced from the outlet 
means to a1low Cl.iscbar.ge of fluid through the out1ee me•ns. 

9. A va1ve azorangement accordiDg to any preceaiDg 

15 claim characterised in tbat the valve member can a.a.opt two 

different positions corresponclin.g to two different outlet 

positions. 

10. A val."l'e arrangement accoJ:CliD.g to any prec::eaiug' 

claim. charact.er:i.sed in that the va1ve member o.r members can 
20 adopt two open positions such that when in the first open. 

position f1uid oau. be discharged through an. outlet directly 

and when in a seocm.cl position. discharge of fluid is through 

one of the valve members and the out1et. 

11. A valve arra.ngement according to any prececling 
25 claim characterised in that the moiraJ::>l.e member can adopt 

two open positions, such that when the movable lllelll])er Sos :bl 

the ~i,;st open pgsition it is spaced from the outlet a 

first distance, and when in the second open position the 
movable member is spaced from the outlet a second distance. 

30 12 •. A valve arrangement according to claim 11 
characterised in that the first distance correapoD.Cls to the 

I lllllll llllll lllll lllll ll llll 
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£u11 f1ush poaitiou. and the second 4lstanee corresponds to 
the ba1f' flush position. 

13. A valve arrangement accoJ:d.iDg to claim 11 or 12 
cbaracterised. in. that the first distance is about 30 cm and 

5 the second distance is about 15 om. 

14. A valve a:r~t according to any preceding 

c1a:i.m ~acteriaed in tbat the actuating member is a float 
or othm: member having a watertight chamber or similar 
ca:pah1e of acting under the influence of the force of 

10 buoyancy .. 

15. A valve arrangement according to Qlsim 14 

characterised in. that the float is provided with a locking 

e4sJe~ sa:i.a 1oakins1 edge for co-operatively engaging with 
the :mov&Ol.e member. 

15 16. A valve arran.gemeut according to claim 14 or 15 

aharact.erised in that the float is provided with a stop 
means for limiting the amount of pivotal movement of the 

f1oat during opera.cion of t.be val•e. 

17. A valve arrangement according to any preceding 

20 cl.aim. allaracterised in that there is one, two, three, four 
or more floats. 

18. A valve arr&11gement according to any preceding 
c1aim charact.e:z:ised in that the va1ve an:~emen.t is in. the 
fo:r:m of eu inlet valve or a f1ush valve. 

25 19.. A valve arrangement according to auy preced:b:ag 

.c1aim. characterised in that the va1ve arrangement is a dual 
f"1u.sh valve. 

20. A va1ve ar:rangement according co any preceding 
c1aia dlaraaterised in that the valve arrangement is 

111111111111111111111111111111 
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1oc:ated in a ciatexu or :for use with a cistern. 

21. A valve arrangement according to any preceding 

claim charac:terisecl in that the fl.oat is substantially 
triangular in vertioal section. 

5 22. A valve arrangement according to BZlY preceding 
o1aim characterised in that the float is substantia1ly o­
shaped in horizontal section. 

23. A valve arrangement according to any preceding 
claim c:baracterised in that the float is cozm.ected or 

10 mounted off-centre or spaced apart from the cent::re of 
gravity or mass or in suc:h a mamier to'be pi~otable under 
the effects of gravity. 

24. A valve arrangement according to any preceding 

claim Qharacterised in tbat the float 'is mounted so as to 
15 be pivotab1e 'U.Dder the inf1uence of gravity mm. is 

separately pivotable under the effect of buoyancy .. 

25. A va1ve arrcmgement accord.ing to any precec!::i.ug 

claim characterised in that the first force causing 
movement of the actuating member in a first direction is 

20 the force of gravity and the second force causing movement 
of the movable member in a secona direction is the force 
proa.uced by the effect of buoyancy of the float. 

26. A valve arrangement according to a.nY preceding 
claim characterised in that the force of gravity 

25 predominates to cause the f1oat to adopt a sUl>st.uLtially 
vertical orientation or a more vertical orientation when 
the cistern is empty. 

27. A va1ve arrangement a.cco~ing to ~preceding 

claim characterised in that the f'orce a.u.e to buoyancy on 
30 the ~loat' p~edominates to cause the float to adopt a more 

llJ028 
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vertica1ly iualined orientation When the cistez;p. is full of 
water. 

28. A valve arrangement according to any preceding 
claim ebaracte:ised m that operation of the valve is 

5 effected by the force of aravit~ followed by the effect of 
buoyancy m tut:n during operation of the c:l.stexn to 
discharge the cistern. 

29. A ..a1ve arrangement accorcling to ~ preceding 
claim characterised in tbat the moval:>le valve mem'be~·or 

10 movable •alve members are provided with engag:i.ug me11DB for 
co-operatively interacting with the actuating member to 
maintain ~ •al~e member or ~rs i~ selected locations. 

30 • A va1ve arrangement accorcU.ng to any prece4ing 
claim cbaracteriae4 in that the engageJaeDt aeana of the 

15 movable Ta1"1'8 member or membe:r:'s is a ring,, co1lax,, lip,. 
notch ox similar located OD the outsicle sur~ace of the 
JDO"V'able member ~or selective engagement with the 1ocking 
eage of the float so that the movable member is 
aainta:lnal>1e in a·electea. open positions in i:&se of' tbe valve 

20 arrangeme=t,, preferably duriiasi flushing of the cistern. 

31. A cistern bavinsr a valve arrangement according to 
~ precec11Dg claim. 

32. A ciste%:D accoi:cling to claim ~1 Cl2aracterisea in 
that the valve.arra:nvement is a flush valve and/or an inlet 

25 valve. 

33. A valve arrange.ment substantially as hereiDl>efore 
described with reference t:o the accompaeying cb:'awings. 

34. A cistern having a valve arrangement: 
substantially aa herei12before described •ith .reference to 

3 0 the accompaey:i.ng clrawinsrs. 
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