wo 01/20205 PCT/ AUCOrol1119 1 LI QU D FLOW CONTROL VALVE The present

i nvention relates to a liquid flow control valve. The inventi'on has been
desi gned es i but not exclusively, for use in the cisterns of 5
wat er cl osef?.ﬁ éAzlé%er, it is to be appreciated that the iﬁ\%ﬁt"’l‘"gﬂ"ﬁas
broader application and is not limted flo this particular use. Valve
assenbl i es have been used in water closet cisterns for many years. These
are provided to regul ate the QU il OMCONTROL MAWECi stern, such 10 that
a netered volunme of water is able to be delivered to the water closet as
desired. Generally, these arrangenents are placed in the cistern and are
conbi ned wi th or Thepreseniirfveotion related tora Viqaidviowcdnivel valver The@bntich t he

istern. Wen_ the f d t, ified height, it s th |
fo open to alPSEeRatondt BRRsriin SUE Gt cxphansn Ry hses oy ORemRabr | o
the cistebn. whterQiesdtsioMowealey,cit RSB bipresitbd thalBehvehtihthaThrobgens

i ncl udes a pogﬁqe?g val ve royiig%g In, a val ve chanber between the inlet and
outl et of thé&P Ab&nd ixRetlimitactodhis\particulaspiseat es by bodily lifting from
its valve seat, thereby allowng water to flow fromthe chanber inlet to
the chanber outlet. 20 Wen the poppet valve is seated on the valve seat,
wat er i s prevent eMalveoassemblias nigvesbgern iseh ini wates widseh cistemarfge mearty i s

t hat the val 's-ﬁﬁl%jee ' [ u a. hi gh_pressure
is exerted o\ég?;lﬂs’srra rﬁllgbﬁerrg\r@gg?fo5@%&§ﬁgﬁgﬂ8€§§§?§ﬁ%ﬁw§%ﬁ1 dirt
and debr 18 othat a inetgred wolumé af water iskdble to befdetitered ab\the wateredbsetidsh t he
val ve seat i - C ore, the valye and, val,ve seat, ., nray no | onger
be able to ﬁ%%&? g(g%%%@’gtbg?e ;ﬂﬁ‘n%"\ﬁ{‘f/ﬁ afeqlaced ig) §n?'ﬁf&”bra“g are
r eplb?cerrent . cafibifed witrma‘ﬂtlude‘aefwat' whicharabves With ﬂ‘fébwh Stek fé@eﬁﬁ@l&@gﬁf&:\.@”edd
pr obl ens. ording to the present_invention, there is provided a |iqui
flow contr o%ﬂbﬁ%@aﬂﬂ'fq@i tﬁga specifid-ipighty it sausns thegalnedearen; toraliaw: he
casing, wher gafertdfow into and replenish the supply of water in the cistern.

15

One known valve assembly used in water closet cisterns includes a
poppet valve provided in a valve chamber between the inlet and outlet of the
chamber. This type of valve operates by bodily lifting from its valve seat,
thereby allowing water to flow from the chamber inlet to the chamber outlet.

20 When the poppet valve is seated on the valve seat, water is prevented from |
flowing.

A problem with such an arrangement is that the valve is subject to easy

mechanical wear because a high pressure is exerted on a small rubber seal and

25 the valve seat ran collect dirt and debris over time, such that the ability of the

valve to seal with the va_lve seat is reduced. Therefore, the valve and valve seat

may no longer be able to create a water seal and s.o will require cleaniﬁg or
replacement. '

30 The present invention seeks to reduce the aforementioned problems.
According to the present invention, there is provided a liquid flow control

valve comprising a casing and a sealing member within the casing, wherein the
sealing member divides the casing into a first chamber and a second chamber,



seal i ng nenber divides the casing into a first chanber and a second
chanber, WO Ov20205 PCT/ AUO0O/ 01119 2 wherein the sealing nenber provides
for restrictWAURBEd flow fromthe first to the second chEIAERN/OIINe
casing including a liquid inlet port whi@h opens into the first chanber
and a liquid outlet port, 5 a valve operating nenber in the second chanber

and operabl e on t Rghergifidhé HBalifRTRRIMBY PréAded firaaificledaicald fdwifors¥sé t he

outl et port, wherein the valve operating nmenber is operable by liquid
pressure due fire tpitg pecandi dhdmbesbns  into the second chanber fromthe first

hanmb la the s ' gﬁ{mﬁ{- iadriRTbil : ' i ng
(r:reﬁbe(rar t \(;I 2u?asl{d an??é Lgi T%;/I:;etr e\l/_éamd ?ihal!lljlladm? Fgév& X\@%?‘ ?cg%rn? h@o‘s‘tfé%@%% r&ﬁﬁg@%hr
th h the | 2liqyidoutietinert, he seal i ng nenber, and subsequently to
cotgggrat% W th t%evégéﬂ b% ti rﬁg é{o S I thrg OHtlﬁt %gdt Wrereitn t he
operati ng“nenber is g %'Hg %{'B bPé ?c?eﬁ? %ﬁ FRRSTS 0?%"@ qﬁrﬁi'aeto
flow f t hesehling memiskersarebos blecthergwitholaadeal tife Qutfct Portp Whereai éhé S
ref)\évasregmupoer:s emr'lr%val of th e?tpéérran I l(’:t_uationafor opergti_gn b{/ sai d
liquid 15 prENERRETRmEbef ﬁ@neégb‘?i%_é't'@a'q Rregure Aug e liguie whith dpnd
chanmber and tifg tHer @é&#ﬁecﬁﬁﬁé&ql??rggthéltﬁr¥€cﬁé}n$>értqﬂh%grs%%ﬁHggﬁ%_rﬁBeF 7

outlet port provides for contro d closure o e val ve. The invention
provi des an dritialfitjepreperali uithithe gaalinggmember te substamtially pagveant lighidrflow s a

gradual i4pcr L U ik Qi r i

I nfl uencgg tﬁ?ﬁ&épgﬁ:ﬂg %eﬁﬁsm{%%gwtb%gﬂg% sqsrﬁre'(éiqﬁ% s? E@Q@gg’r%?’ %'ﬂjanber

i ncreases aboubsefuentlydoicd-opersts with the sedlingonember tpeeal the mutieigiortyhi ch
liquid is flow ng,, the qQperat] er.is.caused to . contac he seal i ng
menber 25 and t hi é"h&?%'@t %?S%{Pﬁ@g E%E%ﬁlr&?d?waﬁ%?d‘ﬂ?geg#’%eqtkithﬁ?Balﬁgﬁwi ng
to the outl etiiqpiarfo flowfromi the fastemadsetbadizbambers thisughahs ichfetBarband isThe
pressure in the segond chanber continues to gradually | ncrease due to the

restricted |i"GEA3EY \UPRNi foMmpvaL of e griemal raotugtiop Haheeeratian Py sid avich
causes tRg ORfesddr8y nMenber in

wherein the restricted liquid flow into the second chamber and the
pressure thereof relative to liquid pressures at the outlet port provides for
controlled closure of the vaive.

20 The invention provides an arrangement wherein during closure of the
valve, there is a gradual increase in fiquid pressure within the second chamber
which influences the operating member. When the pressure in the second
chamber increases above the liquid pressure at the outlet port, through which
liquid is flowing, the operating member is caused to contact the sealing member

25 and this substantially restricts if not prevents liquid flowing to the outlet port from
the second chamber via the sealing member. The pressure in the second
chamber continues to gradually increase due to the restricted liguid flow into it
from the first chamber, and this then causes the operating member in
conjunction with the sealing member to controllably close against the liquid

30 flowing from the first chamber through the outlet port, until the operating
member and the sealing member seal the outlet port. Thus the closing of the
valve is influenced by pressure differentials between the first and second
chambers, relative to pressures at the outlet port. It has been found that the
controlled nature of the closing of the valve as effected by the restricted flow



conjunction wth the sealing nenber to controllably close.against the
liquid 3Q flowing fromthe first chanber through, the outlet port, until
the oper at? M ‘#Enber and the sealing member seal the oBFFAUMMYIY  Thus the
closing of the wvalve is influenced b$ pressure differentials between the-
first and second chanbers, relative to pressures at the outlet port. It
has been intathe secandtchambes fronutheditstreliember significanty resiuogs tife lbve ofal ve as

ef fect ed reshl 05 .PCT/.AU0Q/ 01119 , 3 into the
second ch%%&%?ggééig}hﬁ’ré‘%&&éﬁgg%{°§ﬂ'§n‘%ftF8&’HPr9 MEKESe M PREMYR Vel of
wat er conclosafeoof thaivalvestitlocsurspdespiteaslesgerifig bhtheppregsurardifferahtifls . A
positive closure of the valve still occurs despite a | essening of the
pressure 8°fHeYAYR PRS- as the valve closes. 5 Preferably the val ve

i ncl udgs a biasing neans which acts on the operating nenber to influence
it towards a sealing relationship with said sealing mnmenber to seal said
outl et port toPeeferablyethe onlie dedudesoR biasing yneanshyvhighacts athiteé nay be a
hel i cal sRpgi | : 3 ' cOner at | 10 er, need
provi de oopyaing Tqriter B RRc Rohatislediilo BRI MRSl seliy " "
functi on memberitosealaaid butigtquirt iova valve slosed giositibn. This/biasing moednsndul y -

I ncreasin e t C ' | OS] Pref.erably.the outlet port is
formed | niiPordd & o AREHE3pRG e BeREqIP g 68565 Fe i Sediplind e "t he
Sﬁal i 1y rrmﬁnwder?mbcpplﬂfvideahﬁ_ ly atﬁmalleinahém@gf&m‘.@bhitﬁe opetaingoNarhbér. vnv11D thin

the casin ornmed f.roma resilient teri “The operating, nenber may
i ncl ude aﬂ§ta'ﬁﬂ?t\'ﬂﬂ ('%q?)dg'?é%vet m%l.?&ﬁﬁ'?iﬁ ‘ggﬂr?u‘?ethen valye without; Hgd%nber and
t hrough t fiRrédsingtheniter coMtRESibA UpbA cﬁsmg_provi des for external actuation
of the operating nmenber. 20 The sealing nmenber nmay provide for restricted

liquid flow fromthe first to the second chanber by neans of one or nore

smal | apert ur eprddiapfiib uibe pord <ol i a VAN Rat IdigistkhiRndRPEr 1N
peration with thé casing I ,

15 chamber adjacent the sealing member and preferably the sealing member is :
both movable within the casing and formed from a resilient material. The
operating member may include a stem which passes through an aperture in the
sealing member and through the outlet port, wherein the stem provides for
external actuation of the operating member.

20

The sealing member may provide for restricted liquid flow from the first to

the second chamber by means of one or more small apertures therethrough,
preferably however the sealing member in co-operaﬁ_on with the casing wall
provides for such restricted flow. For example, one or more small passageways

25 between the first and the second chambers may be defined by the sealing
member in conjunction with the casing wall. Such passageways could be
provided for example by grooves or slits in a side surface of the sealing
member. Alternatively ribs could be provided on such side surface or on the
casing wall. '

30 :

A sealing member which is resiliently flexible is particularly preferred

because it assists self cleaning of the valve and thus addresses the above-
mentioned second problem. Such self cleaning occurs upon closure of the valve

wherein the positive closure, as described above, is sufficient to resiliently flex



provi des for such restricted flow For exanple, one or nore snall
passageways 25 between the first and the second chanbers may be defined by
the sealing WdR205i n conjunction with the casing wall. SFCH/AVA&EAtPewayS
could be provided for exanple by grooveg or slits in a side surface of the
seal i ng rrenber Al ternatively ribs could be.provided on such side surface
or on the cagigg Ime.ﬁeer/’arﬁ% U658 Hh aint Bt BnhisiHeRsitdrh 8P e ey b @
IS partlcular y prefeéerred ;:pecause 1t assfsts selt cleaning o Ive
and thus addr bgosornear éve seght i oned second problem Such self cleaning
occurs upon closure of the valve wherein the positive closure, as

descri bed above, is sufficient to resiliently flex WO 01/ 20205

PCT/ AUCO 01119 4 Theevaleals prgferabip part ofiad indet vdihad assembinfor dicisterar Saebr i s

t her ef whi ch the Va' ~' ~ The,val ve i
br of ot abl y5 paPh Sseably AFeleraply inc i Arimechaio o SbiaindStenobgaliig
assenbly pref gepiter depehsifsupbrBoRE Rivel BY aasdtedt &R ML PeHBLE Mbe

menber dependent .upon a water level in a cistern and for this purpose the
mechani sm mayMeehersmemay e comnestatie i a floataln apAhovaddaseribrd) prfered r ed

enmbodi nent wh rﬁeth‘? r W t eMgidhe
actuating mecﬁ]hﬁf)@m 'S wﬁ%‘:‘ég} gﬁ?y@ﬁc%%?o e o %@E&?E@C@q%m%s erﬁia tget
tilt or 10 caattugting mpelnanwmgs nmeblymerahlmm mowﬂ\etstemssmwaaas to m oval ve

outl et po f t f | f eI t L stern
fine tolS, pPansaEbRbrdfi mathera 808 eskar sl of ¥ el Bifhy B BL o
S:.ICh t hﬁt t hf—:-wa’fér\t@rf]}owenm amd) fill thetistern. SWhleib G%e»dtei'mlﬁllsb'lto h%r@dhtémﬂhétlﬂim yh

cl ose the val ve r arrangenents . are clearly e, for exanple the
actuating B g?ﬁ '&O}S%sgﬁ]ﬁe?‘étﬁ?@goﬁ‘ecri@'?’ﬂesugget?‘%tt'ﬁhﬁg"%ﬂ%’a* it to
move axially. meme?ﬁﬁkélyageaerosit&b%ﬁtmtmw cl¥dé Y aéle@n‘@tueﬂ é\@é t§| et
and outlet conduits connuni cating th, respectivel he i nlet and outl et

ports of the aregiealy Rassidie, é?ree@amlﬁ t”@l%%ltﬂilpgé%ﬁqhﬁnlﬁa} ¢%¢ e pperabig®m t o
enabl e t hes asgeeYating member for it to move axially.

Preferably the cistern inlet valve assembly includes inlet and outlet
conduits communicating with, respectively, the inlet and outlet ports of the
valve, which are each telescopically variable in length to enable the assembly to

20 be fitted in a variety of cisterns. Such a feature allows an inlet valve assembly to
be fitted at variable heights relative to a cistern.

A preferred embodiment of the invention will now be described, by way of
non-limiting example only, with reference to the accompanying drawings. In the
25 drawings
Fig. 1 is a diagrammatic illustration of a preferred valve according to the
invention.
Fig. 2 is a schematic side sectional view of the valve of Fig. 1.
Fig. 3 is a sectional view of a cistern inlet valve assembly which includes
30 avalve of the type shown in Figs. 1 and 2; and
Fig. 4 is an exploded side view of the valve assembly of Fig. 3.

A preferred liquid flow control valve 10 according to the invention
comprises a casing 12 having an inlet port 14 and an outlet port 16. The outlet



20 be fitted in a variety of cisterns. Such a feature allows.an inlet valve
assenbly to be fitted at variable heights relative to a cistern. A

pref err e OENBEHEP rent of the invention will now be descrBGRV0RIIGay of
non-limting exanple only, with referfience to the acconpanying drawi ngs. In
the 25 drawings Fig. | is a diagrammatic illustration of a preferred val ve
accor di ngparb1é feeformad dmai valve $éat.182whish s Ipchiedentetiony ottheerisimned. vi ew of
the valve,of Fig, 1. .Fig.. 3.0s a,sectional vi of cisterp inlet valve -
assenbly %P&,’ﬁeﬂgﬁ%ﬁ'%gg i, Ftached \S}%%&? V?E(@ ???S\gas ﬁBa/r‘Fxﬁ?FqSi 6@'.“ theand 2: and
Fig. 4 1 sasmget®l qhedvaivelseat tBvisofrusthecorital andssroviaby 208upgpost fop-an®
preferred 'ir&‘ﬂsd fIBévp%gntr |, val ve 10 according to the invention

conpr i sedNVPriess CHPS \Bealed, memper; 2%or$ea_lm_gammero%& lixtregiientlyl6. The
out | ﬁt‘i eQiH@QﬁQ% ?&Heﬂ?@ﬁpé Ha%tic%rﬁﬂbﬁer%glafe?igﬁaﬁ&"’eﬁebﬁ\/ ngi&ﬁé@ zseat 18

which is located interior of "'the casing outlet c Ois

at t ached the cagingy 10 Jrtoslirst and seaend: chamberst 24.026.hdhecskittray side welle val ve

t 18 is.& ‘ ' h ' A AN . | NV d
cup. shapdRridr Bt SARE Wit ARHnBLAKS ibgs 285BI, it BbnifRtion WLl o 1y o
aEd is fdmmiidr s_ﬁurtaueaot f_fp:laamgt' |1§ pmvideépﬂssageways’gﬁémazlgﬂog?-&eatgn\aféneadi yijdes »
t he casi i nto [ nd .SECo C rs e irt or, side wa
portion ggr é@%‘f"f‘ﬂg'eﬁtﬂ?%%q ﬂ%'di ERWE@& q@?%eghaﬁ@b%?%ﬂ&oi ec¥RFMAction with
t he 1iont eyhiaptbes6f ace of casing 10, provi de passageways of small

cross-sectional area for allowing restricted liquid flow fromthe first
chanber 24 into the second 10 chanber 26. A val ve operating nenber 30 is

located in the %oeaggﬁeftﬁgg/gémﬁér 80%Gs 16@@4515\%%&6@%?%%} 58 gt ends

t hrough an aperture _seal |R&rrerrbe , through valve seat 18 and '
i nto out liRgludesnastem3R whicheextends thraugh anapepiuee 38rig seplinggneguberi ases t he

oper at i ngoTeRAIB YahvRMAEEE B WY Mts! Q5 cdfitit! 26" A weak helical
15 compressing spring 34 biases the operating member 30 towards a valve closed
position.

The valve 10 is operable by an external actuator (to be described below)

which tilts stem 32 sideways such that the operating member 30 unseals from

20 the sealing member 22. Fig. 2 schematically illustrates the valve 10 in its
opened position and with the stem 32 released from the actuator such that the

" valve can close. In this openéd position, liquid flows from inlet port 14 into first
chamber 24 and to outlet 16, as shown by arrow 36. Liquid also flows from the
second chamber 26 between operating member 30 and sealing member 22,

25 through the aperture 33 in sealing member 22 and into outlet 18, as shown by
arrow 38. As soon as the stem 32 is released, the pressure of liquid in second
chamber 26 assisted by the bias of spring 34 acts on the operating member 30

to move it into contact with sealing member 22 such thét_ the flow represented

by arrows 38 is restricted and eventually is stopped, that is, operating member

30 30 is moved into a subsfantially sealing relationship with sealing member 22.
Simultaneously, the restricted liquid flow (represented by arrow 40) into second
chamber 26 via grooves 28 in sealing member 22 causes a gradual increase in
pressure in second chamber 26. The liquid flow shown by arrow 36 will tend to

flex the skirt of sealing member 22 into contact with the interior surface of



The valve 10 is.operable by an external actuator (to be described bel ow)
which tilts stem 32 sideways such that the operating member 30 unseals from
20 the seal i WQH2M%8r 22. Fig. 2 schematically illustratesPEHAUGANAE 10
in.its opened position and with the stem832 rel eased fromthe actuator such
that the valve can close. In this opened position, liquid flows frominlet
port 14 into ¢asisd wailhaﬁbbowévbrahd drooved 28t erisiire dhatsthewestrictetr flow 46.

Li quid al so flows fro isecond chanber .26 begy operati ng menber 30
ang seal i ng E@prpﬁgxg,pl@lthpetogég ir‘FfPUe?@ mfﬁ@stw%%ﬁeﬁ 332 and
_into outlet 1lfpe &Lﬁleﬁh@‘(@ué’ib liciid AW Heretho %s@i%tefdgtﬁ&%&&émné‘&eased

the pressure of liquid in second chanber: aSSISt t he bias of spring
34 acts on th@orﬁ@@aw.dﬁyeﬁﬁﬁﬁ@ﬁmgmemhﬁrmﬂh seaimdn@ah@raza towards valve i ng

menber 22 suchydihg ¢ h%?@oyf g@%élﬁpfeﬁﬁaﬂ{; qﬁe W @gf&ggteg%y Srro e Inth ‘?ﬁie and

eventually I s stoppe oper a noved into
subst anti al | yom‘aﬂmg]g’len‘meaiBDmmslmephng mlen%aQng—omMimfeintabh% mde'ahmousl Y,

the restricte | int,0 nd chamber
26 via gr oove@eé@% &@iéﬁ%ﬁ%ﬁ@h@i{?w %’%?’a@“i‘wﬁ %mg gl? W(?r ¥ in
pressure in second chanber 26. The liquid flow shown by arrow 36 will tend
to flex the skirt of sealin 2.into conta he |nter|or
surface of WD 01/ ébgﬁ%g %%ggﬁ@hﬁ%’% sﬂ"gc%fsthﬁdabdﬁl'llo a h° pligghds
grooves 2ff engirsitival idaedas &ﬁd@h@ﬂma& Al Btely BHBH tBLtﬁé msTéHt%f @ﬁ:‘s

pressure, relative to t1l r educed pressure zone at he out ue to
liquid flow themsessuse gpiaticnsbipstbstvesn thadirsiand S@poscpmnargbm 24 86an @tl ably

ooty e RO TRIRE b Hd B ha BRSS! 1
operating rremhemeﬁtardmmcxmelsn@mmhat ir? 2he dirst pahvaatbiev 34y and tthis| helps 40 seal
o el oo Bk AnB! B S ot S e et B "
control |l eth iFhe é@almgl rhémpers22,ibeing ﬂesﬂientw fiéxible, ﬂéxes@ivt/artihdmngrtmﬁrds ely
BRI TEDT R F AM A N =T PR T
the pressure ¢goldi28 eeeram. CHERing284 assists the posmve closure of the valve 10,
however the valve 10 is still effectively operable without the spring 34, thus it
may be omitted.
20
An inlet valve assembly 42 for a cistern, as illustrated in Figs. 3 and 4,
includes a valve similar to that of Figs. 1 and 2 and accordingly the same
reference numerals have been used to indicate corresponding features. The
casing 12 is an extension on a body 44 to which an inlet pipe 46 and an outlet
25 pipe 48 are connected. Body 44 includes a partition 50 which separates the
infet and outlet sides of the valve 10. Part of the casing 12 is provided by a
screw-on cap 52 which includes a structure 54 for locating the compression
spring 34. The stem 32 of operating member 30 extends into the outlet side of
body 44 and is actuable by an actuating mechanism that comprises a lever 56
30 and cam 58 operable by a float 60.

Lever 56 is pivotally attached to the exterior of body 44 via a shaft 62
which extends fransversely through body 44 and carries the cam 58 located
within the body 44, and which is arranged to actuate the stem 32 of operating



monentarily Increases above that in the first chanber 24-and this helps to
posi tively dghpss the valve 10, but wi thout causing any l;Hol.gl r hamrer.
15 The sealo?ng menber 22, being resiljently flexible, fl ex‘&e@ol nwar ds duri ng
inwards closure and this helps to renove dirt or debris which may becone

| odged in the &iogves 28 therein. The spring 34 assists the positive
cl osure dremper 3@ VRe euter epg\giirver b ds Ipapely cannedted tq fleat §0rsuchithat] v

oper abl & gidiiuheritdt thBIfida8 clfised S ldver 18 BloPFelffild 16 Boag Gatnthigl et valve

assenbly 42 for a cistern, as 1llustrate i ncl'udes a

val ve si rposg cennection ispravided by agh gonfiguration:abothei ouser endhof taver 56r ef er ence

nuner al s S  RAGH r drRg kheatur e Jhe . casing 12
is an extvgﬁ(\s{lfosﬁ%gﬁleg %g%{#%ﬁ@%&%lggﬁt%n ?’?ﬁae%t b% Bé 4gﬂgn§1aﬂ1%§u'tsl et 25

pi pe 48 atiached tefoatdb0 Bady sdréwiedgpartiars 76 speh thatite pbsitiahiof thes figatr at es t he
I nl et and,outl.e ' e lLve 10. Part 1 asi | s, provided
by a scr Mekﬁw%é%'t@%ﬁl{ %é’lgl q’dﬁ%ﬁ@? uglngtaralr&qﬁ?eaglﬁeﬁgp 0?%@2{%54,9/\«[ he "
conpr essibpsicket M2 atachéd tHfivat BOnexdendy thepsitor iahg 108581¢ 'suRBuRdd mMts i nto the
outl et side of ,L body 44 and is, actuable by an actuating nechani smt hat
conpri sedRe 2@\?@9‘5%'"93‘59&'.9@%&9‘5@ myemsint Qfﬁ'F%Pa’tIQQa(gem.deQé&P@n 56 is

pi vot al | yhallatstiewkl iPalchtergxt eri or of body 44 via a shaft 62 which extends

transversely through body 44 and carries the cam 58 |ocated w thin the
body 194, and which is arranged to actuate the stem 32 of operating WO

O oo PR s ey Sl ) i WS A0 2,
to pivot positianioperespondbing tola cisténnsbeing iullef satere dnitbis positipndhevelveby a Y .
et ween {15r1dage el B 8 e e Patel e gBieRers. P o 680 via o
screved imovesodowivandlyn Thistatses levei 56 do pivot WiicH ratates €Haft 62 aindve to the
72" adBaciis Faitole a8 AnOaahkisg fleslbn ieapecde Big, Wi asdiatngni ot

engagement with stem 32 fo tilt it sideways. The tilting of stem 32 unseals -

operating member 30 thereby opening the vaive 10 and allowing water to flow

from inlet pipe 46 through inlet port 14, valve 10, outlét.poﬂ 16 to outlet pipe 48

and thus fill the cistern. As the water level in the cistern rises it moves float 60

20 upwardly until eventually the cam 58 is moved to a non-actuating position:

relative to stem 32, at which point the operating member 30 is freed for the

valve 10 to be controllably closed by the pressure which is developed in the

second chamber 26, as described hereinabove.

25 The inlet pipe 46 includes a telescopic pipe 74 for adjusting the length of
the inlet conduit. Pipe 74 includes an end portion 76 which is screw-threaded for
attachment to the plumbing for a cistern and which also includes a check valve
78 for preventing back flow. Check valves are known and thus valve 78 will not
be described in detail. Telescopic pipe 74 is lockable relative to inlet pipe 46 in

30 selected adjustment positions by a detainer key 80 which clips around pipe 46
to protrude through opposed apertures therein (not shown) to seat within one of
a series of annular grooves 82 formed along pipe 74. A seal 84 at the upper
end of telescopic pipe 74 ensures there will - be no water leakage around
detainer key 80.



pi pe 46 for guiding the up and down novenent of the float 60 depended upon
the water level in a cistern. 10 Fig. 3 illustrates the inlet valve
assenbly 42 WoH20268-f| oat 60 in an upper position corresporduongmiilg a
cistern being full of water. In this posigtion the: valve 10 is closed.
Wien the cistern is flushed, the water |evel decreases the float 60 noves
downwardly. This causes |lever 56 to pivot which rotates shaft 62 and 15
thus cam 58 (in an anti-clockw se direction wth:espect to Fig. 3) into
actuating engagerfizet owtlet iR nadsd inoludes ta teﬂessopiévmgs 86 Twhich i slidaphof st em
32 unseal s O thereby opening the valve 10 and al |l owi ng
water to rové)q‘?lfsrq%%g%mg%gé 46 through inlet port 14, valve 10, outlet
port 16 to outlet pipe 48 and thus fill the cistern. As the water level in

the ciste f| oat 60 2 | h 58
< moved B a non TR RN MBS G besManiaetired o subleatglilraso
the operati ngmrm@iwpré*&ates rp%%bnfs@kmbaﬁh theadri esdéh :hatéﬁarsqﬁaha@blagﬁéy

cl osed by the pressure whic devel oped in the second chanber 26, as
descri bed her@df@rmbcormwm@eﬂahs etA yalye ass@emhhn may foraexample &tape SOopipe 74

for adjustin e end
port| on 76 m%o&%n%ﬁ%%@ﬁ%@{i rfﬁ° Egg@lagﬂ# Fand tac{g rtu&?l ?élr é)&% rrgl ng&? or a
cistern and vditealh Imlose sinhddirdent, all meemhlmwartsetnayaefocbplqstles/eapartrfgmb&tek fl ow.
Check vaI n h be described in detail.
Tel escopl SS #Zﬁq-\ég]ﬂ%@'ga:}ﬁ\gﬁ‘?%%\y sgé"r‘iﬁ? ttGS' 46 in 30 selected
adj ust nent p05| tions by a detainer key 80 V\/m ch cli ps around pipe 46 to
protrude through pased .a ures t herein 0 seat, W thin one
of a series of a "&Ye'@PE&{?égnl%?f hegriRas sg &b'ﬁltﬂé’a%‘ﬁ“mﬁv gwgificglionsy ¢ he

upper end ofanh%reaae"nbﬁs RotREr ?Harﬁﬁﬁﬁé@séfgbbm&ﬁl bkcrh;%dnanwa&% teaeage
around detainer key 8 WO 01/' 20205 8 The outlet 48 al so

includes a t &@gm%tw the pyenligrcincludes jajl gyph yaﬂ%ﬂﬂnﬁs mslf@atmsmd/@' i pe 48.
15  additions which fall within the spirit and scope of the above description.



5 The val ve conponents may be manufactured fromsuitable.materials as wll
be appre%‘g{l‘lz?ﬂ y persons skilled in the art. Such materials include

pl astics % non-corrosive netals. A valve assenbl yPEEGUINIIE ap| e
have sonme conponents fornmed frompl a8tics and others fromnetal, for :
exanple stainless steel. In one enbodinent, all the main parts may be of
plastics, apart fromthe 10 stem TLAMS spring 34 which may be of
stainless steel. The invention described herein is susceptible to

vari ations, nodifications and/or additions other than those specificall y

descri bed1and Atligui ﬂwvlmntmhdalvetm@brtshty aM&mgwmﬂal Sénlingohederal | such
vari ations 1‘ﬁllflcatlo and{gp Jr5 add g@/\h h fall within the spirit
and scope8PN Mg Sa5iNd, @2%8&". oina “9\19"8'? Qb tyigescine gasindinta @ fiest oAl Vs
1. A 15 quikarhbéMarmdaseedndéHantberonpri sing a casing and a seal i ng nenber -
wi thin the casing, wherein the seal i ng nmenber divides the casing into a

first 5 chanbhergiythe sealipgdmermken erovidasclosirestricted diguid flow frombdhe pr ovi des
for res”fr%i@ﬁ.?ﬁmb%%ége&ﬁd&ﬁrﬁmﬁ first chanber to the second chanber,
nc

the casing | udi n gwd I'nl'et” port which opens into the first chanber
and a liquid dheloasrr\gdnclu ing anliquid indetqost whichpensiinto the fitstehambend chanber

and opera i ng member and co-operable therewith to seal the
out | et po?%&amlejfrdg&ﬁlefﬁ&lt val ve operating nmenber is operable by liquid

presside due ta)vblvqwudaraﬁngcimefribev\m thmsecddmecmmchmap@@blefé@m he first
chanmber via . he Sed ﬁ menber glo herd! ttba% %Pﬁ&' (egte with the sealing
renber |t obeallag TRERst, Al EBREraniS sharmeith tn sbahbechilel PR wherRiR e <

external | Vaw@bpa&atmgmrhwak Ebtébf@@if liQ@E préssuré dué fo Mlﬂa\/viﬁ‘é?mm& first
and second. chambers throu e outlet port and is released upon renoval

of the exifiq g SQE?%ICPBW blfroﬂbéh%tf ﬁirP"W“tﬁl \ia |the gegling ragrwberfo wher ei n
the restrinfiaffl cbidpete With'the SERirig YhefBer ffsdl MGt portt Ne

15 wherein the operating member is externally actuable to break the seal for
liquid to flow from the first and second chambers through the outlet port and is
released upon removal of the external actuation for operation by said liquid
pressure,

wherein the restricted liquid flow into the second chamber and the

20 pressure thereof relative to the liquid pressure at the outlet port provides for

controlled closure of the valve.

2. A liquid flow control valve according to claim 1 including biasing means
acting on said valve operating member to bias it towards a sealing relationship
25 with said sealing member to seal said outlet port.

3. A liquid flow control valve according to claim 2 wherein said biasing
means acts between the casing and the operating member.

30 4. A liquid flow control valve according to any one of claims 1 to 3 wherein
the outlet port is located in a valve seat located within the first chamber

adjacent the sealing member.

5. A liquid flow control valve according to any one of claims 1 to 4 wherein

—
(i M iy m



20 pressure thereof relative to the liquid pressure at the outlet port
provides for controlled closure of the valve. 2. Aliquid flow control
val ve accor@Dmg2®es cl aim 1 i ncl udi ng bi asi ng nmeans acti reCuAU®ALAI val ve
operating menber to bias it towards a sgaling relationship 25 with said
seal ing nenber to seal said outlet port. 3. Aliquid flow control valve

accordi ng tqhg%%lmﬁénn%@?éejggoj@éﬂfr@haasaegﬂ?nm&gﬁalacts bet ween the casing

and the operat o3 I qui 'ow copt.rol val ve according to
any one of clains 1 to 3 wherein the outlet port is located in a valve

i o 11 ow ot ol k' Bk UNE ScoprdRl RER) obe By B 10 5 WRGRIn of o
111111111 f 1 1Aé $édling.meinbbt isirhoveable withitifslcdsite 115 PCT/ AUOD 01119 10 the

seating 3Fnber is formed froma resilient material. 6. Aliquid flow
control valve according to any one of clainms | to 5 wherein the sealing

menber is noyeablagigiid Hew cohfolCaiNe Sccording tdahy BHE S Elafis 4 516" Whershl Ve
according to any one of clains | to 6 wherein " said operating nenber
i ncl udes a SAkhPRATEEAG peeyvber Npludeg R SstaMmawbich (Rassesthraugh ag aperttee ifenber

and t hrough | I | ' o) : al
actuation ofszzdalg%ﬁ%%e@g?}lg%%ﬁ%mp& %SE?‘H@ F?’g]u\%a?élnogvﬁ% g%ﬁ‘ M@#\)e
accor di ng t dooextermabacthiatidradfsaid operatingunembien sai d seati ng nenber incl udes
at | east,one aperture in a portion thereof to provide restricted liquid
flowfr&%the first to the second chanber. 15 9. A liquid flow control

val ve accord.ng Roiquicaflow Contrelneilve Sciofdifgtd b ondefbiaims Nab Joekereinski rt
havi ng one or _ere, rooves the( Si n t(% é)rovi de . .
said sealing member includes at least one aperture in a porttion thereof to

provide restricted liquid flow from the first to the second chamber.

15 9. A liquid flow control valve according to claim 7 wherein said sealing
member includes a skirt having one or more grooves therein to provide
restricted liquid flow from the first to the second chamber.

10. A liquid flow control valve according to claim 9 wherein said skirt is
20 flexible.

11.  Aliquid flow control valve according to any one of claims 7 to 10 further
including stem actuating means which acts on said stem to break the seal
between the operating member and the sealing member when said stem
25 actuating means moves to an actuating position, and wherein said stem
actuating means ceases to act on said stem when in a non-actuating position.

12. A liquid flow control valve according to claim 11 for use in a cistern
having a selected full water level and wherein said stem actuating means
30 includes a float such that when the water level in the cisten is below the
selected level said float acts on said stem actuating means to act on said stem
to break the seal between said operating member and sealing member, and
when the water level in the cistern is at or above the selected level, the float and

TR O )

actuating means cease to act on said stem.



restricted liquid flow fromthe first to the second chanber. 40. A liquid
fl ow contygl l,%l@bg/e according to claim9 wherein said skipglysveonendty f! exible.
11. A |IQUI3 | ow control valve accorﬂ ng to any one of clains 7 to 10
further including stemactuating neanhs which acts on said stemto break
the seal between the operating nmenber and the sealing nenber when said
stem 25 actuating nmeans noves to an actuating position, and wherein said

stem actyati n&Ilﬁéﬁﬂﬁoﬁ%@ﬁl@& WaW@édcoﬂﬂn??d Qnﬁbﬁ‘é’b’f\ﬂﬁihd @12 Wheréihuat i ng
position 12. A uid fl ow control ve according to claim1l for use in

a ci sternsamm%lﬂéfﬂm&?léﬂpﬁﬁpﬁsqum blglengiiher ei n sai d stem
actuating neans 30 includes a float such that when the water |level in the
cistern is belowthe selected |level said float acts on said stem actuating
means 60 ddt oA liguidiflew eontrolvvabrecadcording eany boae wedaimsal to dpavhereing nenber

and sealin the cistern is at or above
t he sel ectsg@m@)fgPbﬂﬁlﬂ‘gqu%pa%%%e@a%ﬁﬂgkw s cease to act on -said
stem | | I I I I [F e rrr 1111111111 C L Ms WO 01120205 PCT/ AUOCO' 01119

11 13. . fl ow control ve accoy di tp.any one of .clains 1 to 12
wher ei n 5151 d %I S‘HP@ \,HHI"’et %ﬁp‘c vae lﬁf&?dﬁ"%&g’s&%@of éﬁﬁﬁ té%iye 8ength. 5
14. A i qiigfeihborore a84drBed With\efer686Y @ 4y drie 6Ftie ARsviRgs.Cl ai ms 1 to 13
wherein said outlet port includes a passage of adjustable | ength. 15. A

| i qui d0f Il ow control valve according to claim| substantially as

her ei nbefore described with reference to any one of the drawi ngs. 10 |
I~t0~i b rreerr te~te et et~ mM™Ms ..
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