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VALVE BACKGROUND OF THE | NVENTI ON The present
invention relates to a valve device, and in particul ar
wo o00o/1bo48s aul i cal |y assi sted val ve devi ce. TheP@EHAU2009/000156
device of the present invention provides significant
advant ages over prior art valve devices in that a
considerably small er actuating nenber displ acenent
than that of prior art devides is sufficient to
operate the valve. This, in a solenoid operated val ve,
results in significantly | ower operational power
requi rements. DESCRI PTI OWALMIHE PRI OR ART The
reference in this specification to any prior
publication (or information derived fromit), or to
BAGOGROAINBrOMITHENNVEENXTIN, is not, and shoul d not be
t aken .as, cknow e egpnt or .adm ssi on or

; f .
The BresetigEANIRBACIFRAL BYISE SBUGF- B4t SRTCBIT ot BIIFARISGY assisted

Liced bt hil ifida8t ad
ST S, IR B A

ovenvgriazhart Yelee dpaeisfin tat pennsidérablyssmatiee actpgtingomemberadisplacement

eviously invented r.iQus val ve,devi ces, .whi ch
toanf oS B M PR ol o L ST Gl operated
valvuekultiaM isip@ifi cabil ¢ loviek b?ér’éﬁ@na’it pblvertegoiémelts.el enent
such that mcroscopic flows only are required to

activate the valve, is described in the applicant's
%gg#; i gzg@p#ﬁﬂgl tent application of the

DE Z@B@yg% } e éﬁ?ﬁre di scl osures of this

The deferenenin thivopkd fibeiondo syl eriedpdtdicbion (e dnfoonateadlerived from it),
herein by this reference theret The applicant has

or KhSRCTALEE BhEh g8 KB a0 ol E1 RO AV GRP Budnaehaviedgement

or adi@ls¥RndR%h§ €Sl Of supbésEdn Rt ippies pEbINGFioR fr8Rformation derived from
applications have al'so been filed in the nane of

it) ovkuowih InttePfoyms et of\fiel commeregenspl iknawtedge antheifistd of endeavour
; bqégﬁtionslg ve qusiderable‘inprovenents over
o whichdhisiSBRAfCHIOSFa%St devices, in that only

m croscopic flows are required to operate the valve,

t he
The applicant has previously invented various valve devices which have improvements and
modification over the prior art. One such device, which utilises a flow control element
such that microscopic flows only are required to activate the valve, is described in the
applicant's earlier international patent application of the PCT/AU96/00263. The entire
disclosures of this document should be considered to be incorporated herein by this
reference thereto. The applicant has hereinbefore also previously invented various other

valve devices for which various other patent applications have also been filed in the name
of Microflow Pty Ltd.

Whilst the applicant's earlier inventions have considerable improvements over traditional
prior art devices, in that only microscopic flows are required to operate the valve, the
applicant has invented further improvements and modification to such valves, as

hereinafter described.

Figs. 1 and Fig. 2 show the most common arrangements known to be used in hydraulically
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appl i cant has invented further inprovenents and

nodi fication to such valves, as hereinafter described.
wo-p@e/10048eand Fig. 2 show the nost conmmon ar r anREhBHn2®9/000156

known to be used in hydraulicallyassisted valves. In

general, lowering the actuati on power depends on the

shortest distance by which the val ve nenbers need to

nove under the influence of-%4he actuati ng power for

achieving the required flow. Fig. 1 illustrates an

~arrangenent of hydraulically assisted val ves which the,
assistervalvesy lagisneishidewennahe ;9?‘-}(‘%?11 BOYEh dAnendson Thév%%?%?sé gistance
by wHIEH %'mgeqln)émlb@%%e%ﬁ‘ Dm0 Lad} -thé ﬁﬁfﬁleh@ﬁpﬂigﬁcfugting power for

general adopts this arrangenent because the by pass
achiéviogvlreatquirebflowes slightly | ess axial plunger

nmovenent than that needed to establish the required

main flow Fig. 2 illustrates an arrangenent of a

Fig. hy dliadtai&sahh yar@%gérﬁ&rﬁdow aldguNdalighadsiRed RAVSS Mhigf e $ndustry
for controlling Tlow rates that are approxi mately

contifrugatter addpanfos gronirphing| flowhisiasdapreoristaialy tlss thann 5@ /min. (the

. 1. the axi,al v, t ' i i .
iy 4 SR R TR i B e P RE APGLARLaelue s signny
less BkidBpluhgeraxadmond aneint nacieded establishehe tdaairedmiaaf flow.

port. That is the actuation power of this arrangenent
| argel y depends on the relief port cross-section as

Fig.‘lﬁﬁhlgﬁg’%est z{heargc{nggl{n@l‘ft%f%%yd&fuli&ﬁ? e{@iﬁsﬂ:d%l%%}ﬁ@m}ﬁﬁn@sﬁy adopts

I nstan the extent o owering the actuation
for qumwe Hinlgyflcovd oapes that drb eprrasiowttily greater dmgeitdriminf Fig. 2
is relatively too insignificant to justify the
addi ti onal conplications such arrangenments represent.

It sHORWENERoted Rt aH @ii%.i 100 axRPWRSveiRat oMY rélidd & aRe SGhiRk 2ds equal
wth the relatively |arge displacenent needed to

to themripbmovemgetr off thevnaiatvalyehaemhers3 Plupnihe | axiahtmeysaiggh needed to

{ it /] [ .
ove SRR AL Ay G35 gE DT OB R s on
relidipopl @csnRotionhs ek agdiendivishoemeneob e Rainrvakiegne@béred In such
no direct effect on the _actuation power

. That is, the .

instafopu 40t ofiEHweF 1oWeFiRE s thea deuaiTe RV PY B%PE‘HE the' cascading
arraggéﬂtl 1t o? g{i%.e%fs%ﬁltﬁa?ttb@ ths B daRE 1o Rl fyethe dHSRLAA &SRIPications
such arrangements represent. However, the additional power that would be associated
with the relatively large displacement needed to control larger flow rates becomes

significant enough to necessitate/justify the use of arrangements such as that of Fig.2

Unlike the arrangement of Fig. 1 the displacement of the main valve member 2 in Fig. 2
has no direct effect on the actuation power. That is, the actuation power in this case
depends only on the relief port cross section and the smaller displacement of the relief

valve (not the main valve member) member displacement.

SUMMARY OF THE INVENTION

The present invention seeks to overcome some of the disadvantages of the prior art.

The present invention seeks to provide an improved valve device in which the power

required to actuate the valve is reduced.
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val ve (not the main val ve nenber) nenber displacenent.
SUVWARY OF THE | NVENTI ON The present invention seeks

waQ ooomtesobne sone of the di sadvant ages of the PEiT/ap2009/000156
art. The present invention seeks to provide an
i nproved val ve device in which the power required to
actuate the valve is reduced. The present invention
al so seeks to provide an inmproved val ve device in
which the relatively | arge displacenent of the main
val ve menber has no direct effect on the actuation
power. In one broad form the present invention

The REQEhF EReRidPlf® GRKEGE GIIU JpbvEd Walke BbRLe it which the
f'iird outlet; a main valve sea efining an aperture
relativieiso ligrbe whsptdvefrent df nhy maiheedlies ehgmler obvasf nondisat dffect on the
inlet to said oulet; a valve assenbly, novable
actugnAROWPE t 0 sai d main val ve seat between an open
position of said valve in which fluid may flow from
said inlet to said outlet, and, a closed position of
In osahrdad firme therpregentinventidngprpviges @ valpe dender wgludingsont r ol
chanber t.| %st a portion of the wall of which is
f or med B§ﬁ¥gw%:Valve assenbly, such that the volune of
sai d coatr@d o@lwnber is variabl e dependi ng upon the

position of said valve assenbly; a_ fluid passageway, )

provi di AGRER yRlyesEAdaiing MHARCTIvER Wé%‘%ghs‘é(ﬁ’&ﬁfﬂa‘ﬂ‘i? aﬂ% selectively

' . id: ol chanber; and control neans, to
ﬂow@%ﬁ?%gﬁqgﬁgﬁﬁggfgﬂga of said relief valve nenber

rel ati ve valvesasainbig) mevdbdelielaive sasald wadiv e alys seatthietfpyeen an open
vement, .0 ai d,val,ve

ros B % S 2 RUSTHA o SaTESE o A L g s
posifiBH of L0 G4lvPRSWhicAHRiid flow is prevented;

a control chamber, at least a portion of the wall of which is formed by said
valve assembly, such that the volume of said control chamber is variable depending upon
the position of said valve assembly;

a fluid passageway, providing fluid communications between said fluid
inlet and said control chamber; and

control means, to control the position of said relief valve member relative to

said valve body of said valve assembly, and thereby, to control the movement of said valve

assembly relative to said valve seat between said open and closed positions

Preferably, said valve assembly includes:

a valve body, including a relief inlet, a relief valve seat defining a relief
outlet, and an internal cavity; and

a relief valve member, movable within said internal cavity of said valve
body between a first position whereby said relief valve member is moved apart from said
relief valve seat such that fluid may flow from said relief inlet to said relief outlet, and, a
second position whereby said relief valve member abut said relief valve seat to prevent

fluid flow through said relief outlet.
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Preferably, said valve assenbly includes: a valve
body, including a relief inlet, a relief valve seat
waledoonoaagd a reli ef outlet, and an internal cavP@AU2000/000156

a relief valve nenber, novable within said interna

cavity of said valve body between a first position

whereby said relief valve nenber is noved apart from

said relief valve seat suchhat fluid may flow from

said relief inlet to said relief outlet, and, a second

position whereby said relief valve nmenber abut sajid .
Prefgrably e vhrgin, eid eamirql gneans aelpdes) anydorel P M B Segryelectrical,
mecﬁa%li({a?f l&%h%&ngfcegr%ﬂé?l%ntrWEQSré ﬁ?dlgofﬁ’lﬁieftifﬁh f&ARRent of said

hcl’ides any-one or conbl nation o? an electrical,
reliefresihaniearber refltive tto satd yabeibodpof stithealve assembly. means

capabl e of initiating novenent of said relief valve

menber relative to said val ve body of said val ve
AlscASR LY, wiirSia sBidefeBeARlambeniestabdlt paitly foehé®bf FRITRAE material

i's at least partly forned of resilient material such,
suchaas toonomoehnblay spidarslishyelve ardnaifer aip\edthpiepbeaid ifigstor said second
.either of said first or said second position. In a
POSIOt arred form wherein said relief valve menber is

normal Iy biased into said second (cl osed) position

and, the open said. valve, said control S 1S . )
In a geqipwyedt Bamy BhasEsd et &rfvermeraperes H@ﬁgﬁﬁr‘gw ipfootid second
(clos%a? goﬁﬁ{)ﬂ G d,%ﬁ{a \6$€I§ 824 v, @F | frofl hRWhOfs AdidhidftbAbve said
sa reltef inlet to said relief outlet, whereby, once
relief antvefthembérsawayi fromt said relief hahgeseantd iniiate glows oliflwid from said
. assj sts movenent uses sai d val ve assenbly t ve . .
SR 1S ST Do B P P EBF Bl BB in i
presRRE Ahdistd kidvEmb@ dabigey Ja[@%lﬁ@bﬂeﬁnlbgj 1@ theWeeiwdypfidal hid valve seat
fluid outlet. In another preferred form wherein said

to opeasl saisk vakemandrpermitfbidrig flowhioas said ilaidoinkeafisaid flgid outlet.
(open) position and, to close said valve, said contro
means 1s activated to nove said relief valve towards
In afiéther pefdreld foahy e/hsei siid plievesmbél Bwwmally wizbed riotm said first

said relief inlet to said relief outletf, whereby, once )
(opegy pesitionand, & ploss end aglvess %@l meang ﬁia&t%q,tgtg g%;ngve said relief

valvEth8&idS s8Rl Hlief valve seat to prevent flow of fluid from said relief inlet to said
relief outlet, whereby, once said flow is prevented, a change in fluid pressure effects said
valve assembly to move against said valve seat to close said valve and prevent flow of

fluid from said fluid inlet to said fluid outlet.

Preferably, wherein said relief valve member includes at least ome protrusion and
preferably a plurality of protrusions, formed of resilient material, extending into contact
with said valve body of said valve assembly, so as to bias said relief valve member relative

to said valve body.

Also preferably, the device further includes:
a flow control element provided within said fluid passageway, to restrict the
flow of fluid within said fluid passageway and substantially prevent the ingress of dirt or

like particles from entering said fluid passageway and, if any does, the relative movement
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val ve assenbly to nove against said valve seat to
cl ose said valve and prevent flow of fluid fromsaid
WO bawodod4sd et to said fluid outlet. Preferably,P@iiapzion000156

said relief valve nenber includes at |east one
protrusion and preferably a plurality of protrusions,
formed of resilient material, extending into contact
with said val ve body of sai-d-val ve assenbly, so as to
bias said relief valve nenber relative to said valve
body. Al so referab[¥l1 the device further includes: a

of sgifl fpw senirel elsmenemithpr s BsSagPwRY §atsdoePELFYh particles from

. orestrict the flowof fluid within said
Wuh#iU|%g%% E?ﬁ‘May and substantially prevent the ingress

of dirt or like particles fromentering said fluid
passageway. and, if any does, the relative venent of
In ag g’?ra’ef | FRAE SRR Fhee PRt t INFRHORN PROYES p%é@g'ge&%’)}"ec gfrangement
indd&h§Xpe| such particles fromw thin said passageway.
I'n7a further broad form the present invention i
provi des wlveaseat defening en aperaug dhmongh iwhidhufinidgnaya flowl when said

| aﬁat. def.i ni g%% an a{ger'ture t hrough which fluid may fl ow
valvg Ae¥ies i g 9 QPR PRV 8% i n an open position; and, a

val ve nmanfagve afaieeddi@edry ovelelative té Gaidavalves sdav detween, an
seat between, an oFen posi ti on whereby said valve

opempofiiéon wherghy pedyalvanemyerds spleat darth Gaplageddiomsyid valve seat,
o 35030 AR S R L R R o

of fitddribregigh saiddpaypees ur e; characterised in that, at |east
the extremties of idvalve seat .i

d s formed of .
esi |1 ehamgiensedap ety lesg T e’f%@é%‘PgssBﬁ{?ﬁEBﬁg? seadjig)fprmed of

resilfnt Rk QATRhANNNOk 1981 dn¥botBprefddn bif QfEmPMioASfisHRINARIseat (to
seal i ng between said val ve seat and sai d val ve

providimiveprpyedricelieg bisivgen seidy @by send erdremid velve swinbeylal ve
menber relative to said valve seat is any one
Preferably, whereby movement of said valve member relative to said valve seat is any one

or combination of translational, rotational, sliding pivotal, axial or other directional

movement.

In another broad form, the present invention provides a valve component, adapted to be
movably housed within a valve body between a first position whereby said valve
component is moved apart from a valve seat, and a second position whereby said valve
device abuts said valve seat, including at least one protrusion, and preferably a plurality of
protrusions, formed of resilient material, extending into contract with said valve body so as
to bias said valve component into at least one of said first or second positions relative to

said valve body.

BRIEF DESCRIPTION OF THE DRAWINGS
The present invention will become more fully understood from the following detailed
description of preferred but non limiting embodiments thereof, described in connection

with the accompanying drawings, in which:
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or conbination of translational, rotational, sliding
pi votal, axial or other directional novenent. In
warwvhersbr oad form the present invention proRCTHaBE2m9/000156
val ve conponent, adapted to be novably housed within a
val ve body between a first position whereby said val ve
conponent is noved apart froma val ve seat, and a
second position whereby sai-@-val ve device abuts said
val ve seat, including at |east one protrusion, and
preferably a plurality of protrusions, fornmed of
resilient material, extending into contract with said
. vyalve ho as ias_s Lonponent into at
Flg'ﬁéé%‘?'s’élﬁgy%mg)aﬁl}ﬂl ]R}jf%{’n?fra?{s\g%%eﬁa%goél tions relative
to said val ve body. BRI EF DESCRI PTI ON OF THE DRAW NGS
The present invention w |l becone nore fully
Fig. dishevs  §58r it sascesrs YabYa BiXiskg det ai | ed description of
preferred but non limting enbodi nents thereof,
descri bed in connection wth the acconpanying
Fig. drihuﬂ'tmg:s a prafented embbilignent oSthowslveidevice gs adcpedanasmwith (hy) present
rior art valve device; Fig. 2 shows a prior art

mveBTé >aded val ve device; Fig. 3 illustrates a preferred
enbodi nent of the vaI ve devi ce in accordance with the
present invention; illustrates the valve

Fig. Asxéleﬁtﬂtgs the alebiel aéafsngzly (k@belteﬁe? ) & vlee vrlve devies ofFig. 33n a closed
state, ﬂgﬁéﬁ)?ﬁ&s@ es%t %\Ct’b\(ﬁla v1ex4&l(aga g: Ill Jglfates a sectional

Ustrates the val ve
devi ce of Flg 4 but in the open state; Fig. 6

. illustrates an 2‘Itern ﬂ?\‘ greferred enbodi nent of a
Fig. pdllysirajesdbedsplye 6"1??13 Fige 4 piitgn the ORSNGE showi ng this
enbodi nent of the valve assenbly in its open state;
Fig. 7 illustrates the closed state of the val ve of
Fig. [ ifjustéatesFamgalt@nativelisprefered eantodinesrdtof @ wulwsecfmlaly to that of Fig.

4, Fl%eg %ﬁg\!vfnséetglsvalboﬁmqgn\{ 'of &elvglvg%gsoermqﬁg iFitd! open s&ap[e
Fig. 7 illustrates the closed state of the valve of Fig. 6;

Fig. 8 illustrates a schematic view of a generalised valve device in accordance with the

present invention;

Fig. 9 illustrates, in Figs 9a, 9b and 9c thereof, an alternative arrangement of a valve
showing, in Fig. 9a the closed position of the valve assembly, Fig. 9b showing the just

actuated position of the valve, and Fig. 9c illustrates the fully open position of the valve;

Fig. 10 illustrates a valve seat arrangement, Fig. 10a illustrating a prior art arrangement of
a valve seat, Fig. 10a illustrating the prior art closed position and Fig. 10b illustrating the

prior art open position of the conventional valve assembly arrangement;

Fig. 11 illustrates an arrangement of a valve seat in accordance with the present invention,

Fig. 11a illustrating the initial state of the valve seat, Fig. 11b illustrating the closed state
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present invention; Fig. 9 illustrates, in Figs 9a, 9b
and 9c thereof, an alternative arrangenent of a val ve
W@ bawitengs4 in Fig. 9a the cl osed position of theCTAD®9/000156
assenbly, Fig. 9b showing the just actuated position
of the valve, and Fig. 9c illustrates the fully open
position of the valve; Fig. 10 illustrates a val ve
seat arrangenent, Fig. 10a 414 ustrating a prior art
arrangenent of a valve seat, Fig. 10a illustrating the
prior art closed position and Fig. 10b illustrating
of thdmlm saat, amthiepé dbisiretingnthefopeh stato Al Eret Valnabeay ai wecordance
. arr emgnt; Fig. 11 illustrates an
Wlthgff‘?gﬁfgﬁé N ? aangal ve seat in accordance with the
present invention, Fig. l1lla illustrating the initial
state of the vaIve seat, Fig. | i blllustratlngthe )
Fig. dR dHesirates ap aermatixely @Fefgrrgcbgiranggﬁlgn‘rpq)fga valvg seat in accordance with

the prededt %na@ﬁt did Fté;: thﬁ Hﬁﬂtrﬁﬁ@ﬁte Qostd! ?os\ft%ﬁ’ &f tgg gﬁlv'e Q?Laé and Fig. 12b

accordance Wt e pres invention

illusitratings the @pess pasitien oEthnativeatat. preferred arrangerrent of
a valve seat in accordance with the present invention,
Fig. 12a illustrating the closed position of the valve

DEBEREANESERIPTAZN OF THH PFREFERR EDEMBEODBASNTEON Of
the valve seat. DETAILED DESCRI PTION OF THE PREFERRED

ThrCEt@le tledms/im &i&g nomeralshwilbbeauded g ideptifelilnfvatuadss except where
expl t?) c ddentlfy i ke features, except where
pg%};g ravvlse i ndi cated. 1t should be initially
recognl sed that the present invention may rel ate to

th plicant's earlier jnventiaon, which is th
}wtf} be; anigially FReoERE] GHIPRTESTR IABPHITOR ARG felRig.to the Applicant’

earlft:> Er {rf%{%ﬁ{ 0048%n Rar bk ubj%t tde Iﬁ@}da?lgnﬁ' Sf%lté?ﬁurA%hQathon No.

i s earlrer patent application m
PCTHAL®$£8P¢]. Pertgof er ‘dhereedret cdlsd:leswcrscctfrtbmraatlw pateme applisgtion may

this refer ce t, Fig. 3. shows. g valve_.device,
(ool Brar ) SR e Pielmaiien Beicin T Dt Eraee Gfeeto
inlet 4, a fluid outlet 5, a main valve seat 32 and a
val ve assenbly, generally desi nat ed by the nuneral
Fig. :§1shoms awialve duviagn aetesaltyo%esmate bhéhemmfzrel Vapviag a fluid inlet 4, a

fluif 3T % a %%an%%lve seat gf Valvé/ %ssembly, generally designated by the
numeral 31. It will be understood that the entire valve assembly 31 may be moved relative
to the valve seat 32 such that fluid can flow from the inlet 4 to the outlet 5. The valve
assembly, generally designated by the numeral 31, can be seen in Fig. 3 as including a first
body member 33, a second body member 34, and a relief valve member 35 positioned
therebetween. The first body member 33 of the valve assembly 31 includes a relief inlet
36, a relief valve seat 37 defining a relief outlet 38. The second part 34 of the valve
assembly has an internal cavity 39 in which the relief valve member 40 is provided. The
valve assembly 31, while shown as being made of two parts 33 and 34 may be formed of
one part, or many parts, which may be sandwiched between said main valve seat 32 and a
spring like electrically conducting biasing means, depending upon the mode of
manufacture. These may be manufactured from plastics metal or other suitable material.
The relief valve member 40 which is positioned within the cavity 39 of these valve parts

33 and 34 is adapted to move within the cavity 39, during use. The relief valve member 40
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to the valve seat 32 such that fluid can flow fromthe

inlet 4 to the outlet 5. The val ve assenbly, generally
waele®ogoesed by the nuneral 31, can be seen i n FCHAUI0E00156

including a first body nenber 33, a second body nenber

34, and a relief valve nenber 35 positioned

t her ebet ween. The first bodx menber 33 of the valve

assenbly 3 1 includes a reffef inlet 36, a relief

val ve seat 37 defining a relief outlet 38. The second

part 34 of the valve assenbly has an inter cavity
is praigrathy kst PRELPHE| BRGSO Ve rorbimbmedoAle By BYTaLs: the lower

portlémgrl %’1’? h%séﬁ%[fﬁé%nsgh ewghih % «‘é}ﬂ] [?Sis ?{-’éf&gbl@?ai@ﬁnéﬁ of resilient

34 may e part, or many
matepial h&h tiuti it hssomys bevosaaldpisitioad atxk tarcemdesgn defornationa| Ditails of

seat,. 32 and a i ke, electri aI I .ond
the tﬁed%fl Chgm’ E%d@%ﬂ{?hbmj(?ﬂ)%%etaﬁé é“ ]g1lgs r@?ﬂﬂ‘ act ur e.
These may be nanufactured fron1p|ast|cs nmetal or other

suitable material. The relief valve nenber 40 which is
Flg poBustiatasdbe olosad viate (ob taavalys assombly nasden 3 af the ‘f?éYq device 1 of

rie SR S ORI RS AR 5 M o e . 0

closddeaste iparietebly|the teiliend n(h‘ml&r ROsk Irélexitd suehahataiks cdntral region 21
particul ar, the |ower portion

ich h
abuth s YleS 646 26200 BaIIRrerEiBs rf@m%&pﬁhsﬁﬁhaéwo the outlet 38.
Fig. t‘f% %%trg es h 88dtonENVie W&l 1fle AYCHr B, 1t assunmes a

ositiron, and can undergo deformation. Details
of the type of defor mati on whi ch may be undergone as

Fi SRV 5 B D SRS S50 1 5 i
21 i9MineRiwh Aay E8m the WINJ §dat B6 Gucl thak Ifisd flaves ﬁdﬂmlttqdeﬁnom the
state of the valve of Fi 4. As shown in

inletcd d)sneﬁne wa@feSS s A\ﬂheatmyof? the velisi aspeaphly 3d ﬁeequezbmogemeﬂt of the
Valv\%eI ég 0, halodddon s%g%;}ﬂlgl%%gﬂﬂ&é %ﬁi itk owil fﬁeﬁé 5 will be

onsequen ventin ron1t

descﬁlﬁb@hergﬁlaﬁ@r t he out | et 38. Fig. 4(a) illustrates a
sectional viewalong line A-A of Fig. 4. Fig. 5
illustrates the resilient nmenber 20 havi ng been

Fig. %‘:‘ﬁlﬁg‘cgﬁ? Uag‘ﬂe%rr{alﬂ%l tﬂ?@feﬁ@@%ﬁm@bdlﬁ%ﬂt @Rerdinlthe SaWelif d6:@Mily open

vav seat such that fluid flowis
in tl’@elremxhdi e’dita‘ obthetrhglient] rath@r EQ)SIICheth@iuﬁlhlétﬂC% is permitted from the

1nle¢§é&1@1ﬁlto%ﬂpt {%é}\% ls¥% RS Ete s 1olsea gta?ef éieﬁlte valve assembly of
Fig. 6 wherein the resilient member 20 is in a deformed state consequently blocking flow

from the inlet 36 to the outlet 38.

It will be appreciated that, as shown in Fig. 4(a), the resilient member 20 may have a
central region 21 and a plurality of arms 22. It will be appreciated that one arm, or a
plurality of arms may be provided although three such arms are shown in Fig. 8. It should
be noted that the resilient member 20 may be used with or separately from the valve device

described in this specification.

Referring back to Fig. 3, also shown is a control chamber 12 whereby at least a portion of

the wall of which is formed by the valve assembly 31, such that the volume of the control
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val ve menber 19 fromthe position shown in Fig. 4 to

the position shown in Fig. 5 wll be described
woeroeitoEss er. Fig. 6 illustrates an alternati vVRCT/AU2009/000156

preferred enbodi nent wherein the valve is normally

open in the rel axed state of the resilient nenber 20

such that fluid flowis permtted fromthe inlet 36 to

the outlet 38, whilst Fig. -?-illustrates the cl osed

state of the valve assenbly of Fig. 6 wherein the

resilient nenber 20 is in a deformed state _
changlesi sl@gisevariablendepending uppdhe pefitiemef the wlvagssemblndl. A fluid

pass%gWa?ftAfz }%OVIP% Wudl ﬁﬁ%@% @%85 qﬁé fha(\?} 1§1|39\Qmaddnt e control

e reSI e a centra
chanii‘t@llaralsb shoands ac@ittui aieiahs/, intheaform o 2 solehoidi 10, whéch controls the

posifyE b G el VAl et AR ulathis B aeaod $4 Q6 dRT AT gty 31,
to tf%reb'yt 031%% lge Revartabhitiatyalvaeass@ablyi BNtelRBDBIthe alRYseat 32

e use or separately fromthe val ve device
betwites tis iobetandclossidgposipiens.f i cati on. Referring back to
Fig. 3 also shown is a control chanmber 12 whereby at
| east a portion of the wall of which is formed by the

It witlbeVdpascsRedindt B cositsl indanall 0 ks BealnlinR gl phtvef said second body
control chanber 12 i s varjabl e dependi ng upan the

menhss i3t (@ Tofthe prse i Figurg 9 amgioy agy ong g1 mnab%&la@%%ﬁlecmcal
e

the rﬁﬁaﬂ’m,lvd meinber 4orehntioé tasadkradrdivalvd 8cat Biiof thecx@m\teratslsesnbly 31. In
rel at

use, g e h it 0t U ap gl SECRRELPORE G i A Epgolenoid
10, fthg%ﬁéﬁ vailxkhem%‘ts@ﬁmh gfbet zhsvé@éng%ﬂ%%@f%m e bﬁlv@tseatw such

the val ve seat 32 between its open and cl osed
that pomidli ameuntliaf fiwid rnabél@p fﬁloatﬂatletﬁ Bhde thaeutted3r gPnce this fluid

o550 T A SO0 PRl 2 B e 1

reduRbs. CBERHURALE et RAukd Résaielih@hhmbeethahe eBdmber 12 havmg at least
el ectronechani cal or other control neans capable o

partjafiitsi well hgingdoemshby g walk of @|vabte asseblybntibs valye assembly 31
theréi%keafﬁ;[?\égs g&?[yc‘ ‘?1’091 faffe % ¥& $£a41 Bd nBledif HEMS a dlaphragm

like arrangement 43 to ensure that good seal is enabled between the control chamber and
the inlets and outlets. It will therefore be appreciated that a small flow of fluid through the
relief valve portion formed by the flow of fluid through the passageways 7, 36 and 38 is

enough to initiate movement of the valve assembly 31 from its closed to open position.

Likewise, to close the valve, the solenoid 10 may be deactivated such that the resilient
member 20 (Figure 3) moves and abuts the valve seat 37 such that fluid flow between the
inlet 36 and outlet 37 is thereby prevented. When this occurs, the fluid pressﬁre in
chamber 12 again changes and returns to equalize the pressure in the inlet 4, as it is
effectively opened by fluid passageway 7. This increase pressure in chamber 12
consequently forces the valve assembly 31 to again close against the valve seat 32,

consequently closing operation of the valve 1.
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use, it wll be appreciated that by utilizing a small
anount of power to activate the solenoid 10, the
w0 200026048401 ve nmenber 40 may be noved slightly BOEXUL00OM00156

the val ve seat 37 such that a small anmount of fluid
may flow fromthe inlet 36 to the outlet 38. Once this
fluid flow occurs, which is permtted due to the fluid
passageway 7, the pressure % chanber 12 reduces.
Because of the reduced pressure in chanber 12 (the
chanmber 12 havi ng ast .part ﬁ%ﬁs wal | bein ¢

Fig. Bonlysiatpy at W@rq/vapmerafze ‘(Péﬁlg% 2 g% P é@%ﬂ&%’&%%ﬁ‘éﬁ presen

inve ;%%{g{g nyshl%v&%éeﬁ\% ru% mH%ut?é't’%&Srtfs"éHH hBRoNAI\BaBB&t 12, The

not e at there'is a diaphragmlike
intendon af gleselidstrdBort & tershuwethatl’van@o‘cmhegeaf difforemh ahapsd, positioned,
bet ween t he

et ABERS T b PN SEDRLE HE BBNIE APgaiRar tie iygpfon. In

esserfcle OW sﬁBWE ikt And Péﬁﬁ&hof Patvé elentfer Bailks \t@npoNdd ‘@;ﬂ sifgﬁz!ilh’@da power
by the flow of fluid through the passagema 7, 36 and
sour@810 go @mmgm atrelepssi valeg scgmsbnenby glelivéans, Hieykequired amount of

pOWGT: v&aegmpgxfer 1%ka§'eose F{li 89518?&9&%5 t?ﬁ QREA 1RQThd &l%bd n%();}ltg)él in which

e sol enoid
the s@tﬁ@@f theatelidlf galed sdglimaht 1 Bés alessed uremtrnammbwhicBO:a(lﬁis gnul raflows the

noves and a%g th o vaI ve eﬁt g? such tq}?  the
relicf Yofup BOMUSER (o MR APHAL PS8 St gOEY Bt vaYe Mg Seains
valvég g%‘é%g\?/ﬁ%bm%{ﬂ fs@fﬁct@\%@y b?eveﬁt@@ R WRAE B Beiflhid inlet 4 to

aln changes and returns to equalize the

the fhiidestlgted. i n the inlet 4, as it is effectively opened
by fluid passageway 7. This increase pressure in

chanber 12 consequently forces the valve assenbly 3 1

The tﬂ@wﬁ‘&ﬁiu‘i‘)l cleast 89a MetvntiheFiy.ad, ie padaded3d, the Gk puseadelnny 7, to
cl osing operation of the va ve 1. Fig. 8 illustrates a

restriv rtlee @eWecvfaﬁlmé dlorovgh Sieothuigpassegevay Seharprfgmarxigmely small
t {
ammtnh @en o?rte ogé % @gcgj h F&%ﬁgﬁ%%ﬂ Th@tﬂogpéc;ntﬂ)l element

rtHeﬁh@ﬂ:t éﬁébtﬁv%lyt butstalnhddl}s preatntonhe Sngress hf)\drnt hnathla mrdeles from
variety of different 3 itioned, etc

d
ST T
elenf%ﬁ?%%llﬂﬁﬂ R4 p%%h%ev&{as}vﬁﬁ‘f 1@ W‘alde%@l%%@lng €actd fo &gﬁWé or Rabel such

osition ve nmenb i's controlled by -
partlsleg nﬁbmn withirp dhee passegavery IO Tth@ adlf \deaning ppereticr hag| sjgnificant

advant régn()tve} :t%heb%rlgregrt ch%{lllcgsgw % greeqlg'lrloglg qo %@c%&e.OfThls flow control

element is more fully explained in the Applicant's other patent applications.

The flow control element 8 may be retained in its optimal position by being attached to the
wall of the control chamber 12 as shown in Fig. 3, but those skilled in the art will
appreciate that it may be otherwise retained in position by, for example, being attached to
the valve member 3. The flow control element may be embodied as a rigid rod, formed
with metal or like material, and should be selected such that its cross-sectional area is
slightly smaller than the cross-sectional area of the fluid passageway 7 into which it is
received, such that a very small flow of fluid therearound is permitted to flow. This
therefore provides the desired fluid flow restrictive properties. In manufacture of the fluid

passageway, an appropriately sized orifice can be readily formed, and then, in use, the
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power via a power |inkage 11. Fig. 8 illustrates the
valve 1 in the closed position in which the state of
wo b@oned4se£f val ve segnment 13 is altered in a nBEFapr2009/000156
whi ch causes or allows the relief valve nmenber 2 to
bl ock relief port 9 such that the valve nenber 3 rests
agai nst the valve seat 6 whereby fluid is effectively
prevented fromflowi ng fromthe fluid inlet 4 to the
fluid outlet 5. The flow control elenment 8, as shown
in Fig. 3, is provided in the fluid passageway 7, to
amoumscvfrﬁ%@d faveing |thigueh the pasdagervayugpan E@ limifadgby installing the flow
S y such that only an extrenely small anount of
Contgqqﬁf%%g’gg therefore flow through the passageway 7. The
flow control elenment furthernore effectively
supstantially prevents the ingress of.dirt or |]ke
The b‘ﬂWP”&Ség? thegpfeesat BIVEREeR KE9FT i @naailgggtéﬁévvwfl fﬁ‘ﬁé thipugh an
ope B N ey B e O DLl said flow
irrespectvetcad the position ef eaideobpet rdative (oathe isobwss ofrthercoutrdiiimg power,

t he passage 7. This.self cleanj oper at i-on S .
meaging ﬁﬁafti @ﬂﬂ&e@%%%vtea anal grangefjen B}F F%rléﬁ tanc&i E{ﬁ]c@@, the relatively
Jarg¥H oY BmafitCofat @alv® nidinftek 30 nbhiffect bRMLARbIRof PoeRE REcded to

is nore fully explained in the Applicant's other

changattbpfloapgirpegh suidgeliateort Powl o pemssnuastiahiasult ofithip ipdhat the
ot FPRARTrhfet 0 RB8 o LY L 8t Bt Gouah o

initiltgtthd hwge nekemleadof suid helvamienvbdr 3. ajphisde iaadignifiteatt distinguishing
..may he otherwi se retained in position by, for exanple,
diffgsencsdrom theahid 4% the val ve nember 3. The flow control

el ement may be enbodied as a rigid rod, formed with

metal or |like material, and should be selected such
Fig. thaiowistyst anasbe-aeotativasilvadedcs srrsngegrent (o $osd shownt indtigures 5

t he cross-sectiagnal, area of e fluj ass -
and | § oW BRARE A0S (oS TREerGanos e Sl ASL R A efipy i as
diel@iriéd & Girh&i8lkeAdOnIMRhES P @aRe! he@bé03fihowmabinbs which, when the
therefore provides the desired fluid f]low restrictive
enengy sirde of eaid 11eheﬁmgmeat:ﬂ%ﬁ%claﬁﬂg?%ethﬁm@s@%ﬁsrab%f@w pber 2

; ; S Po
relaﬁ‘ﬁeg E]o? Qlirlén %%ag%g% %ég?m oggljtefl%tgﬁ?r?glggf la%%aﬁiglng% rtg Ecgﬁ'gli_)% gﬁﬁitrol the
opepdss aftheal¢vites.an be limted by installing the flow

In general, the manner in which said relief valve segment 13 controls the flow through said
relief port 9 is irrelevant, as this will depend on the corresponding signal used and the
interfacing profiles, states and conditions of the sealing surfaces. Also, the means of the
power linkage 11 is not limited to resilient electric cables/conducting spring connection as
is the case in this and some of the above alternative atrangements. But it could rather be
pneumatic, hydraulic, or any other form of power linkage/transmission means, The means
of ensuring that valve segment 13 has the tendency of maintaining the desired position
relative to valve member 3 may include but is not limited to a spring/resilient material
(which can also be used as said power linkage 11), click-on attachment thread, glue,
interference fit, or manufactured as an integral part of valve member 3 depending on the

mode of manufacture.
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control element 8. The uni queness of the present
invention resides in controlling the flow of fluid

wa booonglasen openi ng forned in a novabl e obj ect PGHAUSI0MG00156
only the energy needed to control said flow
irrespective of the position of said object relative
to the source of the controlling power, neaning that,
unli ke the conventional arrdhgement of Fig. 1.(a) and
Fig.l.(b), the relatively |arge novenent of said val ve
menber 3 has no effect on the anount of power needed
to change the flow through said relief port 9. The

The Q/g VFl %%J:& 'rBEiL as %%i’gntl b?iforeto géesﬁrif:é%dd E%?%gﬁelggfﬂfrﬁécf%c: llgegs# Yartially of a

ﬂexib@sr ma&nals ,fsjﬂrusigatemfn theakighing thebdrital portioa dfaligealve member 3
movenent of _said val ve menber 3. Thjs . is a si nlf cant
is pmf%r@blﬁg@r@ﬁql 0§ WP rEE dndteih tﬁérdprlwna%er mnafly geinforeed,

perh?%?%thyﬁgta nety hﬁfltaﬁi tﬁl’éﬂtﬁ%l VLA YR IR L8y %ﬁﬁﬁﬂ)‘ﬁ%e fluid

hose shown 1 n Figures and 6, wherein the relief
passegdway therpimgnwhitB ars nob psme uotthd detesioratienegri mhrisg ofid¢he prior art

ot s S RS T 500 YobLEig oo

pref&@bl dfel mbie HEGHIE HhatdiPalits aﬂmﬁﬂ@ﬂwn{bﬁﬁtm&@ t@Mdfrom the valve
relief valve nenber 2 relative to the sealing surface

seat §f whilst pesviding good Baid wrking plearsiges thsraarandp\A Bderiend material is
suni g operation of the devices. In general, the manner
‘which said relief valve segment 13 controls t he
fIOM/through said relief port 9 is irrelevant, as this

epend on the correspondi sj gnal .used and the
Fig i1} @P?téf’é‘?sriag"%}vﬁﬁl?r@i S gRa e 8hA B dPgt RS TR (i gtior art. The
convse%ﬁl)hzﬂ gylzt%ucfff BERSscaf b6 g&@ﬁllﬁ&%d‘)&f 4 R84 ROMESall VRkBGLa valve

IS no imted to resilient electric
memlxleSéstmhdw of samgesimt isofjercoataddtdan thaeforsalii @gainsiche¢ malve seat

ST A A R T T —

def@nBB6n f@AMPOEcROWEthel \}am\‘%alﬁelnbéraﬂsiﬂ 158 if&ifn Bﬁﬁﬁﬁn’caﬂibﬁ 52 formed
nmeans of ensuring that valve segnent 13 has the

in the sadireytheteofdluntiai GonAignt HEesHEs agaigstpbsi Yalen seat 0. Whilst this

provides adequate sealing, it does tend to result in leakage when misalignment occurs.

In the valve device of the present invention, such as illustrated in Figs. 4 and 5, it will be
understood that as the resilient member 20 undergoes deformation from the position shown
in Fig. 4 to the position shown in Fig. 5, the extremities of the protrusions 22 also cause
some sliding movement of the resilient member 20. That is, the ends of the protrusions 22
slide inwards and outwards between the valve assembly components as the resilient

member is drawn upwards and downwards.

In such an arrangement, if material such as described in Fig. 10 are used, then eventually

leakage will occur due to misalignment of the various components.

The applicant has therefore proposed that a harder material be utilised for the valve

member 51, and a softer component be used for the valve seat 52, such that minimal, if any
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relative to valve nenber 3 may include but is not
limted to a spring/resilient material (which can al so
wheooggedsas sai d power |inkage 11), click-on apCHAO2®AD00156
thread, glue, interference fit, or manufactured as an
integral part of valve nenber 3 depending on the node
of manufacture. The val ve nenber 3 is, as herein before
described, preferably forne#at |east partially of a
flexible material. As illustrated in the draw ngs, the
central portion of the valve menber 3 is preferably
pernfagenieds fomasionst thervalyienerabers lp canabledfragpiyeing.
operationally reinforced, perhaps with netal, is a
suitable material. This allows for easy formation of
As 1llhﬁra‘td:dnrdF1gaS $athewayiotih eompmenwm:nefshawa indtig.pt k(a)aut their initial

he deterloratlon or rear of the prior ar C
sateois (18 GP3ASGT COpONB Y 17D ey g Rgter 4Gk Fowil be

appr%&gteHQhé(tearg'eﬁférﬁl‘ﬁnérﬁ dé!f(ﬁ’?rﬁt'h@ﬁldf 8¢ aIVEDES: 50 Q¥EPhS: result in any
mat eri al [ow the nmember to nove to and fromthe

lessarakalingsraperesrinhparedowishithit piorgwbatrangangntsiadlig . That is, if the

roperties there und, A, rubbe rrate
valvg &F%)t‘;bgrz%lneﬁltg%tlx gfagtp?egs?rr %ﬁf%rgnec{ t@gxﬁ%% ﬁzlve 10 bearing on the
sealﬁ%rpamemrﬂon@)&rea wig the aS@ﬁgeerwﬂFigHOhe prl or art.

e conventional type of valve seat 50 is generally

formed of a hard naterial, whereby a val ve nenber 51,

HOV%%’EI{:, I?l'éé p@lc?nctéj K V%{d ARLEh %&aﬁéi@%ﬁ%{‘ ackjslﬁfa%fzg Yhen the valve

I'ns ve s

menhbelr ursﬁgh’atlﬁtbrgm oFisgdesigiiad tafhase apeidimgimovémentt refutizd to the valve
use, permanent deformation tends to occur in the valve

seatnpnber 51 in the formof indentations 52 formed in the
surface thereof due to constant pressure against the
val ve seat 50. Wiilst this ovi des adequat e seal ing,

This s ildi@@@tedén &ig. d2r wherkin it par g@as@agéhm therivabes Ingmheni | undergoes

ccurs al ve devi ce of rese o)
stio O Gamint .06 Hecef T B3 Gell R HIVEREAOHD that any
deformeess boaw Fahad seas 50 hﬁ)md?aisbi}ﬁﬂ& nowirheinizg undde rcgﬂ&guences on
deformation fromthe 05|t|on shown in Fig. 4 to t

the paittnesreds Fsvin slqldmgur@oveewnf g8 dhe peingi elsBrvalyee whiteas, if the
arrafr?% ff HShOR 132131? Zg (B@ﬁrzgﬂ?%t %ltlhgédnghéi'ioé’lfc?@tsheﬁlgt 6vement

I'ent nmenbe he ends of
woubd tquirs inans ef2@t to achieve and result in lesser sealing properties.

It will be appreciated that the arrangement shown in Figs. 11 and 12 may be utilised in
conjunction with the valve 1 shown in Figs. 3 to 9, or with other valve devices. In essence,
the valve device arrangement of the present invention is characterised in that at least the
extremities of the valve seat is formed of a resilient material enabling at least some
compression or deformation of the valve seat so it will be appreciated that this therefore
provides improved sealing between the valve seat and the valve member and allows for
achieving sliding movement with lesser effort regardless as to the type of movement which
the valve member may undergo, including, but not limited to any one or combination of

translational or rotational or sliding pivotal axial or other directional movement.



slide inwards and outwards between the val ve assenbly
conponents as the resilient nenber is drawn upwards
wa@eaodapasdvar ds. I n such an arrangenent, if matRCT/al2009/000156

such as described in Fig. 10 are used, then eventually

| eakage wi Il occur due to m salignnment of the various
conponents. The applicant has therefore proposed that

a harder material be utiliséfi-for the valve nember 51,

and a softer conponent be used for the valve seat 52,

such that mnimal, if anypernmanent deformation of the

The \prpseat ppvegtien thag begn daysab idescaibed SFit relgegneado particular preferred

embgh gv\%%ﬁgl' ﬂ‘t Sﬁg' ﬁ]ol\li:é(vg bl;!s n]re?%g{su}{@grktggg |t8 3{59%2)%3 rﬁ(ﬁle? . the art that

numefctms eﬂrlsﬁ@tsearidnn&ﬂlﬁcationb (iy)y, beameldé ro thesd prefypasd 3ﬁlﬁiddanents All
' t. wll be appre ha1
Suclb@rm@ﬁ@n@j TR B ShOn b Lt Bl i dle it and scope
of tHe@rrioh/hs 8l PRIERLAER! delGiRuOPEr Lies compared wi t h
he prior art drrangenent in Fig. 10. That is, if the

valve seat becones slightly flattened or deforned t hen
this woul d have no bearing on the sealing properties
conpared with the arrangenent of Fig. 10. However, the
appl i cants proposed arrangenent has significant
advant ages, when the val ve nenber m ght undergo or is
designed to have a sliding novenent relative to the
valve seat. This is illustrated in Fig. 12, wherein it
can be seen that as the valve nenber 5 1 undergoes
sliding novenent in the directions of arrows 53
relative to the valve seat 50 that any defornmation of
the val ve seat 50 would al so have no or m ninmal undue
consequences on the effort needed for a sliding
nmovenent and the sealing of the valve, whereas, if the
arrangenent shown in Fig. 10 (prior art) were
utilised, then such a sliding novenent would require
nore effort to achieve and result in | esser sealing
properties. It will be appreciated that the
arrangenent shown in Figs. 1 1 and 12 nay be utilised
in conjunction with the valve 1 shown in Figs. 3 to 9,
or wth other valve devices. In essence,
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t he val ve device arrangenent of the present invention
is characterised in that at |east the extremties of
W b@teldse seat is formed of a resilient materP@I/AU2009/000156
enabling at | east sone conpression or deformation of
the valve seat so it will be appreciated that this
therefore provides inproved, sealing between the val ve
seat and the val ve menber ald al | ows for achi evi ng
sliding novenent with | esser effort regardless as to
the type of novenent which the val ve nenber may
undergo, including, but not limted to any one or
CLA§QIEPI nation of translational or rotational or sliding
pivotal axial or other directional novenent. The
present invention has been herein described with
reference to. réjcular preferred enbodi nents. It wll
L. hoﬁé@BF guféggP'VgUnderstood to persons skilled in
the art,thatinfd4rer ous vari ations and nodi fications nmay
be made to these preferred enbodi nents. Al such
vari at i dfgicertlatodi fi cati ons shoul d be considered to

fall wghip, QQ@e%Q&t%e@g?@%nﬁ%ﬁ%ﬁ%ﬁ%@% WIRYE @lﬁlfcpﬁllaﬁ%lectively

br oadl y herei nbefore - 1. Avalve
flowd®nh efid iimied todiaivputiet;f luid inlet; a fluid outlet; a

T ul d. ny oS BIeart U o OB 11 o SHVE obLeen an open

posifstf belaid Falveky SAGSEMmR ay NBVERINE skillidlet ¥LsaiPow®dttand, a closed
mal n val ve seat between an open position of said val ve

posifion edsachvdlveindwhish fluidbflew iopreseitersi nl et to said

outl et, and cl gsed. posi t] f ' - [ .
ou L et 3P aSE o BRSSO M by e
valvB @bde®ily, Qluck fieut ¥ VolGie Wiisaill dositrbloehmbtbebys salatlevddpeading upon

assenbly, such that the volune of said control chanber

the gositipardf spidealiessrdn®ly; upon the position of said val ve
assembl y; agqf Ll S Qﬁ%@ i@Vdot AGhibdthind between said fluid
conmuni %:éa ?lgnéé%%egv\%Zh%sai M%I uid RAlnS DERY

inlet and said control chamber.

2. A valve device as claimed in claim 1, wherein said valve assembly including:

a valve body, including a relief inlet, a relief valve seat defining a relief
outlet, and an internal cavity; and

a relief valve member, movable within said internal cavity of said valve
body between a first position whereby said relief valve member is moved apart from said
relief valve seat such that fluid may flow from said relief inlet to said relief outlet, and, a
second position whereby said relief valve member abut said relief Valu¢ seat to prevent
fluid flow through said relief outlet; and

a control means, to control the position of said relief valve member relative
to said valve body of said valve assembly, and thereby, to control the movement of said

valve assembly relative to said main valve seat between said open and closed positions.

3. A valve device as claimed in claims 1 and 2, wherein said valve body of said valve

assembly is formed of one or more components joined together or kept at desirable
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inlet and said control chanmber. 2. A val ve device as
clainmed in claiml1, wherein said valve assenbly

WO p@baei4sgy: a val ve body, including a relief iPCEAD2M@9/000156
relief valve seat defining a relief outlet, and an
internal cavity; and a relief valve nmenber, novable
Wthin said internal cavity of said valve body bet ween
a first position whereby salr relief valve nenber is
noved apart fromsaid relief valve seat such t hat
fluid may flowfromsaldrlleflnle dreli

to sa
positgan Teive 4 8300 BT B BBt PRAONh EPBBpaLep a f apite Sheresitien
b1a51}ﬂ€|lﬁl|}(é§ mE[oR%Ehﬁ@ﬁth{r q %fuevﬁéé’ﬂﬁive?@ AlltrhSn-G¥RNbr any other

rough sali outlet;: and a control
retainidgmssans.0 control the positi on of sai d relief valve
menber relative to said valve body of said valve
assenbly, and thereby, to control the novenent of said

4, Vvalyvelas el Yast @hididdvi tlaingd dherim s¥dl seingdilde/resilient biasing
bet ween sai d open and cl osed positions. 3. A valve

meapfeiviatse vaed ol saprkydhe pigealander thepyvey fo ggfate spdsqnigol means.
val ve body of said valve assenbly is formed of one or
nore conponents joi ned together or kept at
5. degj vald épdsd 43 dainteel iatainy @nt of elaths dtihrér whyreiresand carftrol means

one or a conbi pation of i ke
may RTaEPh Gohds e, égereledh OgﬁﬁlgcYﬂT?%n?sseW be%‘b‘1 T‘ﬁﬂfs amy one of a
comﬁfﬁ%oﬁ”@f th elékfrfc%ﬁ M chaNyehd ele@l&orﬁﬁ@ﬁeﬁ& RebtHeglc8hiibINGeans capable

vavedewceascalrre in claim3 wherein
ofmtaatmgsmen@nt okeid sdief vane misindst relptive 4m saifl yalye dody sbepid valve

upply the signal and/or the power to actuate said
asseH’%Hfrol means. 5. A valve device as claimed in any one
of clains 1 to 4, wherein said control nmeans may or
may not be an |nt egral part of said vaI ve assenbly and
6. i né\ eee davige aaeladmed ie grpopact IHIBF 1o 21 wharpingssid relief valve

merrén%gasg %{1 ﬁc!}? ?otr{n% '}gstlhé:nt %at&?ah Shelf 04 Q!ér i :'\%%s said relief

I"trating novenent sadr
valvﬁ&ﬁdﬁﬂfer freb attheteyﬂsaldsf&stobr\saidvsecchmlq:}osai‘ons ai d val ve
assenbl y.
7. A valve device as claimed in claim 6, wherein said relief valve member is normally
biased into said second (closed) position and, to open said valve, said control means is
activated to move said relief valve member away from said relief valve seat to initiate flow
of fluid from said relief inlet to said relief outlet, whereby, once said flow is initiated, a
change in fluid pressure effects said valve assembly to move away from said valve seat to

open said valve and permit fluid to flow from said fluid inlet to said fluid outlet.

8. A valve device as claimed in claim 6, wherein said relief valve member is normally
biased into said first (open) position and, to close said valve, said control means is
activated to move said relief valve towards said relief valve seat to prevent flow of fluid
from said relief inlet to said relief outlet, whereby, once said flow is prevented, a change in
fluid pressure effects said valve assembly to move against said valve seat to close said

valve and prevent flow of fluid from said fluid inlet to said fluid outlet.
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6. A valve device as clained in any one of clains 1 to
5, wherein said relief valve nenber is at |east partly
wo a4 resilient material such as to nor nePCT/AGRMY/000156

said relief valve nenber into either of said first or
said second position. 7. A valve device as clained in
claim6, wherein said relief_valve nenber is normally

bi ased into said second (crb7s‘ed) position and, to open
said valve, said control nmeans is activated to nove

said relief valve nmepber away frorns id relief val
9. Sodt valKe HifVies &t BHMEILANY PES af FIGRS 8o B> PEIerein SR igtie! valve

men{b%r %ﬁlﬁieg &t iegdt dﬂé%r@frum%‘ @ﬁ(? Bi’efer%‘l?ea ﬁlﬁ%ﬂlt\} |09Wrdtﬁ131ons formed
tiated, a chandge In pressure effects said
of reeﬂlilen‘emaisselnt»ttyndmg s eomaawmh said salivel bodyt esagdealve assembly, so
Ld to,.flow from sai d
as toﬂf%ﬁ s(ﬂ‘lcﬁrr??%ﬁlve\l‘ée @8?% ﬁeiﬂr{]ﬁe&ﬁl%t" alvgbody.\ al ve device as
clainmed in claim®6, wherein said relief valve nenber
Is normal |y biased into said first (open) p03|t| on
10. and, valve davirsas staiped i oy ongfelannd te P, fedssinclpding:
acti vat :
Pl et o DobOocRP Rt bOYIEH it il ARS AR ARUY, 1o restriet the
ﬂowr @ﬂ fileifl W1ﬂ111etsa1ﬂdhﬁ@ipdssagéwayf argnluﬁdbeﬂantla/lhleplebmt thedregresaiod dirt or

low i s prevented, change in fl sure effec
ike ggies dropLonearnBiig g RBVeEeHH L flaf @05 Ge b fevement
of s?x{doﬁ‘@w $3hdol Ab¥enf RS §M§'Bas§dg@Wa§3fca{s|tH' &pkl QIS Bhrticles from

urdinlet to said fluid outlet.9. A valvé device as
withid seidvpabsigevapy one of clains 6 to 8, wherein said
relief valve nenber includes at |east one protrusion
and preferably a plurality of protrusions, fornmed of

11. I e VdIeNdeidt RfdngbmeRPihedingg i nto contact with said
val ve body of said valve assenbly, so as to bias said

Fol i of walohe seehBeining paepyaie Ghiokeh whigh, Huidongy flpy, When said
Valv%uri/gergs%aﬁ%ﬁ%?ﬂgg:ﬁ&é&?ﬁdl n any one of clainms 1 to 9,

I ncl ow control el enment provided
Wit hin aa\radivef higibepadsgigbvamoveaclagst o chidt vavé lseat tetween, an
flui.d w sald | ui d pass bstatlal

a d..s
oper PR DY MR delre g ees BFIerTian Bt BH greect g valve seat,

and,ean(glgge'd@%sﬁ@h et dbydaRPe3RORuRYePdhs dafd AlVe SR8 preliént the flow
rel at nmovenent of sald flow control elenent within

of flgal thrqugb saidemeyureat s t o expel such particles from

characterised in that, at least the extremities of said valve seat is formed of
resilient material enabling at least some compression or deformation of said valve seat (to

provide improved sealing between said valve seat and said valve member).

12. A valve device arrangement as claimed in claim 1, whereby movement of said
valve member relative to said valve seat is any one or combination of translational,

rotational, sliding pivotal, axial or other directional movement.

13. A valve component, adapted to be movably housed within a valve body between a
first position whereby said valve component is moved apart from a valve seat, and a
second position whereby said valve device abuts said valve seat, including at least one

protrusion, and preferably a plurality of protrusions, formed of resilient material, extending



within said passageway. 11. A valve device arrangenent
i ncludi ng: a val ve seat defining an aperture through
waokioeho®sBui d may fl ow when said val ve devi ce i BCT/AU2109/000156
open position; and, a valve nenber adapted to nove
relative to said val ve seat between, an open position
wher eby sai d val ve nenber is at Ieast partly displ aced
fromsaid val ve seat, and, d3cl osed position whereby
said val ve menber abuts said val ve seat to prevent the
w of flui, P h said aperture; characterised in
mtot Cr?&fract atith gjgva Vﬁgf) 1S tpbins s8id walvel cqmabemen éno at east one of
saidf iﬂ&f@%eéﬁnd&%itioh@%laﬁ%t@ shidly Wéau%lgkrng at |east some
conpression or def ormati on of 'sald’val ve seat (to
provi de i nproved sealing between said val ve seat and
sai d valve nenber). 12. A valve device arrangenent as
claimed in claim1, whereby novenent of said val ve
menber relative to said valve seat is any one or
conbi nation of translational, rotational, sliding
pi votal, axial or other directional novenent. 13. A
val ve conponent, adapted to be novably housed within a
val ve body between a first position whereby said val ve
conponent is noved apart froma val ve seat, and a
second position whereby said val ve device abuts said
val ve seat, including at |east one protrusion, and
preferably a plurality of protrusions, fornmed of
resilient material, extendinginto contract wth said
val ve body so as to bias said val ve conponent into at
| east one of said first or second positions relative
to said val ve body.



