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FLU D LEVEL CONTROL VALVE Background of the Invention
This invention relates to a fluid valve which controls

wao b@sasast of fluid stored in a tank or reserRPOI/AULYY7/001569
opening only when the fluid level is below a preset
poi nt. The invention particularly relates to a valve
which can top up the fluid level in a tank or
reservoir, whenever the level is too |low, such as in a
ci stern. Description of thelPrior Art The reference in
this specification to any prior publication (or
information derived fromit), or to any matter which

is known, is nqt, ul e as, an
acknow edgenen:i;&bqﬁpaﬂmi@i‘ gﬂ)@fkgﬂyvtﬁgfkﬁﬁof suggestion
that that prior publication (or information derived
fromit} or known matter forns part of the common

Backgraunpd of thedmveriden i n the field of endeavour to which

t hi-s: [ rgl.ates, venti onal val ves . .

vy s TG GRG0 Ll RN EhisPLBe apaler fuid sored ina
tank reenieedrvoil vy SFvnaiY enlvatvkien MRITHAId ReSN & BEABWNS tprddee point. The

val ve seat to control the fluid flow. An actuator acts

inverfiqneparfigulamly welateg 4p \ae vaksaiyeich sae o epnthe oiedtlewdl inte tank or
"RV : nventi.onal .val ves, the forces
reseryglg,u\??é&gu%}gﬁ%&gl l? E(g(h\(/)al’ \S/%C(;f1 S%%FIS}F&?' be quite | arge.
The Applicant has herebefore designed an i nprovenent

Desciriptionafeh€Pve Ak onal val ves whi ch substantially
overcone the drawbacks of the prior art, by providing
a Vb réerapaecn this spegifipationgp apgiprigr ppllicatien (ersinfrgmation derived
sups Lad | . fOr.C h qui [
oS Ro St S Hich BRI A it g s, o0
acknpwledpemert oraldwessi@y bre enyaf@ndes suggbatbni that tHt prior publication (or

. licant' ari Qus tent s/ appli.cations, including
atorpy Pt T oo e o S Bkt 903 o el enerel
knovAb&R!iR MY §d OF eah G rst{?I Qihl G tﬁﬁ sﬁ?cﬁﬁ&ﬂl%ﬁl?gla{eg. be

entirely incorporated herein by I's reference
thereto. In the Applicant's earlier afore-referenced

Pat.ent lication here is defined a val devi ce

g SRR B85 Bisaly B SbEhedt 550 E miabfo'ahe émber. The
movabaln BRkIbRE béE agARdt R valve seat to control the fluid flow. An actuator
acts directly on the valve member to cause movement of the valve member. In such

conventional valves, the forces required to move the valve member may be quite large.

The Applicant has herebefore designed an improvement to these conventional
valves which substantially overcome the drawbacks of the prior art, by providing a valve
which is capable of being operated using substantially lower forces than required in
conventional type valves. Details of the Applicant's prior art valve device are described in
the Applicant's various patents/applications, including International Application No.
PCT/AU1996/00263, the disclosures of which should be considered to be entirely

incorporated herein by this reference thereto.

In the Applicant's earlier afore-referenced Patent Application, there is defined a
valve device which includes a control chamber, passageways communicating the control

chamber with inlet and outlet ports, and, a flow control element within at least one of the
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chanber with inlet and outlet ports, and, a flow
control elenent within at | east one of thepassageways.
w(ah@sokass control el enent effectively control speTiauRdoom1569

of fluid within the passageways to thereby control the

flow of fluid between the inlet and outlet of the

val ve device, per se. Uilising this arrangenent, only

m croscopic flows, and m ni nal power/forces conpared

with the prior art, are reqalred to control the

operation of the valve. Summary of the Invention The

present invention seeks to provide a pressure bal anced
passqdelays.o [Tée dtovd corttol eeldnma re;ﬁfbcta\talm gouttrds thet Bomtafcfhifl within the

nmovabl e f.| ow contr O] nt .desc
passTEREAY G LIeTRON OB SLBnE S eraehr Bhan et D ghfhe valve
devi¢d)VEAH lson mﬁféﬁlgt hiP " BMndEmentY Ante rﬁﬁ‘z‘és@@pl\éhﬂQWS and minimal
act’i vat es accor ing to the amount” of fluid in a tank

powditferqss esmparei mitithe priotsask e teauipechipicgatral thaoperatien pEike valve.
whi ch automatically operates according to the
pressure, level, volume, or other parameter of fluid

Suninlpapy dfaﬂklmldﬁt,@ﬁe broad form the present i nventl on
provi des a val ve device to control f|UI§ sug %
t akke psesent PaPvEONdEsEke &0 .pw@rdaﬁﬁessarefb aaped i psrate valve

1nco§4 yaltglggllg la%_ttontlé%lcgl)fyp%ovfat)fé' \*J%oﬁﬁbﬂﬁﬁzﬁ‘lﬁﬁb pl %@%n\séﬁt described in

an ‘openi ng fr ou

the aﬁ@i@pﬁﬁdlmedfohtemslfappimaaansj |nI et to said outlet; a
val ve nenber, novable relative to said val ve seat
bet ween an open and a cl osed position; and, a control

meqle g}égeﬂgﬁ{/éﬂtl%n%@élé Y %Ed’\ﬁdéjﬁ‘#bﬁ@ deﬁ@é q’h%rﬁdh@hteéfﬁéﬁcb‘idmg to
i nc Ing: a control chanber; a fluid passageway

the dpetune efflgidiid adank r ol chanber and said inlet; a flow
control elenment within said fluid passageway; a relief
val ve, novabl e between an open and cl osed position to
selrgetpkasehtvinvention seeks to provide a valve device which automatically operates

according to the pressure, level, volume, or other parameter of fluid in a tank.

In one broad form, the present invention provides a valve device to control fluid
supplied to a tank, said valve device including:
a fluid inlet;
a fluid outlet to expel fluid to said tank;
a valve seat, defining an opening through which fluid is adapted to flow from said
inlet to said outlet;
a valve member, movable relative to said valve seat between an open and a closed
position; and,
a control means to operate said valve device, said control means including:
a control chamber;
a fluid passageway between said control chamber and said inlet;
a flow control element within said fluid passageway;
a relief valve, movable between an open and closed position to selectively
expel fluid from said control chamber to a relief port; and,

a relief valve activation means, to control the operation of said relief valve
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expel fluid fromsaid control chanber to a relief
port; and, a relief valve activation neans, to control
wao b@sopasati on of said relief val veaccordi ng tBCT/AB2007/001569
anmount of fluid in said tank. Preferably, said relief
val ve activation neans includes: a relief chanber, at
| east partly forned of a novable wall, said novable
wal | being operatively connected to said relief valve;
and, a fluid path communi cati'ng said relief chanber
with said tank, such that the pressure within said
relief chanber is adapted to be substantially rel ated
accotding tvethp amosor & fhiid i saidtankd t ank; wherein, when the
pressure in said tank reaches a predetern ned
t hreshol d pressure, this is comunicated via said

| PicfrRBly hodi @it dalt hdtRbtiGhMRBEY incloassi ng novement  of
said nmovable wall to consequently operate said relief

vah velich gham by alidgast optly dprmegdeoizp@pnahle wallf saidmgvable wall being
Saiyd val ve device. Also

Oper%?\;eéﬁ};e?%%ggt,%@%%agd ?reg%ggélge’\%gh isin the formof a

di apfividgatio rcoafmimidating | sakd béleefnatamber vAtlekaidatahy,, such that the

fluid expelled via said relief port is s lied, into
pressya avithamRald APUE Ghastoer o pledaipehe, sbsanTRNbEad iq e pressure

: : 10f a diaphragm or ot herw se forned of

with eiclfgfﬂg? material. Preferably, said flow control

el eierein, iveheadappressuroinrsoideank tearessigpradgterssagrthegsheld pressure,

this &'rcg)\éh)g&né?azécgﬁfal}p%@ ﬂ@lgﬁgggto];s:qgiyv lgﬁig Gl te'&?c%g%%% %%rvte}n%fcif of said
moviFiE SRUaNRYnRA4Rly SRde §di@YeldPAIS an@ tRFE I confiol the operation of
selected to control the speed/accel eration of

said oprircdmiesns &f opeadtd ssidvewe devicee and/ or the power/forces
required to operate the val ve device. Preferably, said
relief valve activation neans is responsive to the
pr edsoupreferdtdy &3aid movabiewall ininhhke f@ar afwetiapsragih drivd like flexible
fluid in said tank. Preferably, said device is
natuggonstructed in a nulti-part form including: a main
body portion, which includes said control chanber;
and,
Preferably, fluid expelled via said relief port is supplied into said tank.

~ Also preferably, said valve member is in the form of a diaphragm or otherwise

formed of flexible material.

Preferably, said flow control element is adapted to move within said passageway to

provide self cleaning and flow restriction properties.

Also preferably, the size and/or shape of said passageway and/or said flow control
element is selected to control the speed/acceleration of operation of said valve device

and/or the power/forces required to operate the valve device.

Preferably, said relief valve activation means is responsive to the pressure, level,

volume or other parameters of the fluid in said tank.
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a relief portion, which includes said relief valve.
Al so preferably, said main body portion and said

WO 2doseic1porti on are adapted to be screwed, clipEEApP2007/001569
snap-fitted or otherw se secured together, optionally
in a releasable manner. In a further broad form the
present invention provides a main body portion of a
val ve device, the valve device including: a fluid
inlet; a fluid outlet to exflel fluid to said tank; a
val ve seat, defining an opening through which fluidis
‘adapted to flow fromsaid inlet to said outlet; a
vaPredernelybenid devivadblconstricatiin @ nivitigaitdonn) iveludegt

bet ween. apn open and a. c| osed . positiop; and, contro
med R Bocg'p@ﬁﬂ?‘é "QH?IH"\? d@%sac‘l&?‘?rg@,l _CE%IPgeré%:‘?ﬁ?r ol neans
| g kd1fdir Poitiod, FARKIA AR INNGEefRafeli d passageway

bet ween sai d control chanber and said inlet; a fl ow
control element within said fluid passageway; a relief

val,ye, vahl e bet wee n_open and cl ose sition,t

ol L pOBY st HART Perr pRSE 4P el 2 Rel ER Bt Rasted to be
screwéd,i &fppp@r triapafittbd or otekwise \Cabited asgdiNa! opoBRNH at@leasable

controf the operation of said relie val ve accordi ng

mangq. t he anmpunt of fluid in said tank; characterized in
that the main body portion includes said control
chanber; and, further characterized in that said nmain
botty a farthdr dmoads faana phee prebent heveatibapheddésoa amaiebbéf portion of a

GO el deg sard el ef valve breferably
a fluid inlet;
a fluid outlet to expel fluid to said tank;
a valve seat, defining an opening through which fluid is adapted to flow from said
inlet to said outlet;
a valve member, movable relative to said valve seat between an open and a closed
position; and,
a control means to operate said valve device, said control means including:
a control chamber;
a fluid passageway between said control chamber and said inlet;
a flow control element within said fluid passageway;
a relief valve, movable between an open and closed position to selectively
expel fluid from said control chamber to a relief port; and,
a relief valve activation means, to control the operation of said relief valve
according to the amount of fluid in said tank;
characterized in that the main body portion includes said control chamber; and,
further characterized in that said main body portion is adapted to be attached to a relief

portion which includes said relief valve.

Preferably, said main body portion includes:
said control chamber;

said fluid passageway; and,
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said fluid passageway; and,said flow control el enent.
In yet a further broad form the present invention
w@e@siogdss a relief portion of a valve device, POBPAV2107001569
device including: a fluid inlet; a fluid outlet to
expel fluid to said tank; a valve seat, defining an
openi ng through which fluid is adapted to flow from
said inlet to said outlet; % val ve menber, novabl e
relative to said val ve seaf “between an open and a
cl osed position; and, a control neans to operate said
val ve device, said control neans including: a contro
chsai dlow @nfrolglempats sageway bet ween said contro
chanber and said inlet; a flow control element within
said fluid passageway; a relief valve, novabl e between
an[ppena ddhet! 6L fRASithe Prest@ Heb@n pekideesPlief bottidn of a
fromsaid control chanber to a relief port; and, a
valve devies, thaavalee dviqeviaelvdimgimeans, to control the
op ' of said relief valve according to the anmount
ofgﬁﬁ%ﬁﬁﬁgﬁw said tank; characterized ingthat t he
r ehifleid patiet toogxpehfibidde said adndt; r el i ef val ve; and,
further characterized i.n that sajd rel.ief portion,is .
adAgRbE 68 Bning 48 RBenies THopeh WhisBd Y b 14aBPARGY from said
inlet'thShiHdgHesal d control chanber. In yet a further broad
form the present invention provides a nethod of
contvablel hemgbarhmot dtdevrelftivel toisdidsuabyd seatibetwveen aaoken and a closed
according to a parameter including but not limted to
4% 3> more of level, volune, pressure, of fluid in
sah@dohidstkmedns kd\@pcaty 841 &afR\detRe a%id @h@bhmeehiheluding:

descri bed. Brief Description of the Draw ngs
a control chamber;

posi

a fluid passageway between said control chamber and said inlet;

a flow control element within said fluid passageway;

a relief valve, movable between an open and closed position to selectively
expel fluid from said control chamber to a relief port; and,

a relief valve activation means, to control the operation of said relief valve
according to the amount of fluid in said tank;
characterized in that the relief portion includes said relief valve; and,
further characterized in that said relief portion is adapted to be attached to a main body

portion which includes said control chamber.

In yet a further broad form, the present invention provides a method of controlling
the flow of fluid supplied to a tank according to a parameter including but not limited to
one or more of level, volume, pressure, of fluid in said tank, using a valve device as herein

before described.

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 wherein:



10

15

20

25

30

The present invention will becone nore fully
understood fromthe follow ng detail ed description of
w@e@Botq1egl but non-1imting enbodi ments ther eoPCT/AU2007/001569

descri bed in connection wth the acconpanyi ng draw ngs

wherein:Fig. 1 illustrates a cross-sectional view of a

schemati c diagram of a valve and its associ ated

conmponents in accordance w th the present invention;

Fig. 2 details the valve déevice in the 'closed

position; Fig. 3 details the valve when "activated

i.e., when the pressure in the tank drops causing a

consequenti al drop of pressure in the relief chanber

e N v :

de{:/l%g grﬁllhg aé%st $ tclebrsrse gegc# ﬁal \F W ogféa% EI% 1c°' d Egeu%%é .a“:{/?’lve and its
assoamedebmpbhmltpirne&sMendenmt}hﬂnem&ntqhvmmn‘per i s reduced

to consequentially permt novenent of the valve nenber

to an open position permtting the flow of fluid from

th I s et d‘\"@@s‘i‘t e valve is in

plg gdg{r?ﬂg g})etsﬁ%{eg%gv Eitlré.tﬂ%agﬁeo alcg:dr]oss secti onal
VI ew of an alter nat i ve enbodi ment of a val ve device in
a ras pventi.on, .where

bk o 0eassoihe telye i Rl ap AFr e dRES R h the tank drops
causih@ W dfﬂaaséqn uelBd] Rr&P S prefRBfel ih M RNEF GhanttRl tedpeRIRd teBBf valve;

Fi'g. 6 shows the relief portion of the errbodl nment of

F|g 5; Fig. 7 shows the main body portlon of the

dl f: a h
ar r%n ée%ﬁ%ﬁ]tsq ?5%196 dg’Vlce Qgho('% gfggr o%lvgz ﬁ@&\&g i1 d}gm\é wherein

the peéssiniedn the c@&fc&lchﬁﬂb@G§ eddupéd Qﬁcdhfsed:ﬂ’eﬁflﬁ[}f pémit movement of the
Enbodi ments Throughout the draw ngs, |ike numer

valvgmembse tm%apﬁrbpqsetmnewltrm& ther denw of dyickliewphe wﬂefrf@ the outlet,
ie., Hé}{ﬁé%}be% Hﬂﬁgﬂvﬁgg'ﬁf&%ﬁﬂl ed. In Figs. 1to 4 of the

raw ngs, I rst enbodi nent of a pil ot
oper at ed valve device of the present invention,

R A L
in adcbkaflcd amh ﬁ@gﬂ@&hﬁﬁw%ﬂt%@t%erahgthe AePRE b lc8ndiiRtedih ivo-part
inits 'close position, Fig. 3 shows the valve after

form, that wlmmgma mambodsripgrtlozn agdawesliefipoighye in its 'open
pOSI tion'

Fig. 6 shows the relief portion of the embodiment of Fig. 5;
Fig. 7 shows the main body portion of the embodiment of Fig. 5; and

Fig. 8 shows an alternative arrangement of the main body portion of the

embodiment of Fig. 5.

Detailed Description of Preferred Embodiments
Throughout the drawings, like numerals will be used to identify like features except

where expressly otherwise indicated.

In Figs. 1 to 4 of the drawings, is shown a first embodiment of a pilot operated valve

device of the present invention, incorporating a low powered activation mechanism. Fig. 1
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The fluid inlet 101 comunicates with the contro
chanber 103 via passageway 102. The passageway 102 is
wo erosmeb1s thin a relatively large orifice 105, PCT/AU2007/001569
partially filled with flow control elenent 104. The
difference in the cross-sectional areas of orifice 105
and flow control elenent 104 is the actual
cross-sectional area of the %)assagevvay 102. A control
"pressure’ chanber 103 is formed by val ve body 107,
which may be in the formof a diaphragmlike
structure, and val ve body 109. Downstream of the
ShOkYasib%lgéWaydeY@E, e mlatetliceduticalané alf6idf tanh&:dnbabtdﬂ th‘ereﬁ@ Fig. 2

lief |
detel oV TR B S i, T pioG e S hRg waineBoRy M. Fig. 4

showe eeral\velid isesdenp@biyioagai nst opening 111. The val ve
body 114 and the relief valve 113 define the relief

pressure chanber 118. Opening 116 and tube 115

CormnBe il 101 G SsSATHRL Ry AREREELTE iy pesssonay
1021 7Bhe Pessrgdwiap| 160 la.(ﬂdnmmmn catRsvill tihrgt Reifick U8, partially filled
when v g nember 107 nbves away fromthe

Wlﬂ\,gPWéJOQEé[ eliri)gnt }le dGilferen¢pein @ﬁ@ﬁosspﬁ@gmqnabﬁreaag)f orifice 105
and SWBortRb] Rl @nertt 10k 119 thegia&lthq\wfos@@edtfg&%rﬂgg LALR. pagsageway 102. A

activation' position conmuni‘ca
contr¢lepressuter dianﬁleeé%rset‘ouh@ifd@eval\lé)&dy BO7, edhief mugby én #H3Gorm of a

rt. 121 | eads .t i ronment 122 where the
dlapﬁ% mjﬂl‘gqf%cull%\/\%’ld‘f Y nbogiﬁj{dg inlet 101. Fig. 1 shows
the valve in its closed state. That is, the pressure

of environnment 117 is hi gh enough for reI i ef di aphragm
11Pavestpys of the nagfagowhy €02 56 relitfey apveeB¥uoemediby hefibet 11 and

s t-hen res ur.e 10
menﬁ%? flé?'engge ]be(ﬁ? fvt/g]%lﬁgp ﬁé g\'ﬁlg%‘ e SPokP?a]I ti‘?efggncﬂf % fgphragm, is
adamecﬁmpmh mhrﬂl}m rid@reedithglys ailiiee bpshih® 11 he Thoh8kve body 114 and the
ie sulés in forcing diaphragm 107 to seal
rehe 11 3(/:5116 ge dhgreliefopressurg ghambaiel \ial Qrenieg dA6vandi tbe 115

comﬁiu&wa‘% tht B8icY @hMEbAR8R S0 Wﬁﬂ?&sﬁr@ Qaflli ggi%x%ln%elnt 117 wxbhé%a tank

environnent 117 1 n tank or reserv ow én

or repgvordlBef di aphragm 113 to open reI i ef valve 106, and
then fluid is allowed to fl ow out of pressure chanber
103 through the relatively unrestricted relief valve

106nhiadehlete] 0 1€EorR@Ghicddd mtﬁhﬁe ti‘lu‘éli" b¥tdt 820 Whkh Y8lve member 107
passageway 102 reduces the f
moves away from the valve seat 119, to achleve the 'open’ position, as shown in Fig. 4.

Fig. 3 shows an intermediate 'activation' position.

Relief port 121 communicates the control pressure chamber 103 via relief valve 106.

Relief port 121 leads to environment 122 where the pressure is lower than that of inlet 101.

Fig. 1 shows the valve in its closed state. That is, the pressure of environment 117
is high enough for relief diaphragm 113 to close relief valve 106. The pressure in chamber
103 is then equal the inlet pressure 101. The difference between the cross-sectional areas
of the sides of diaphragm 107 subjected to the inlet pressure, results in forcing diaphragm

107 to seal against valve seat 119 to close the valve.



10

15

20

25

30

of fluid entering pressure chanber 103 to the extent
that its pressure drops to levels that allow val ve
woreoobee6188 di aphragm 107 to nove away from val RET/aB2A107/001569
119, thereby providing the novement of orifice 105
relative to nenber 104, and allowing the fluid to flow
frominlet 101 to outlet 120, as shown in Fig. 3. Said
arrangenent and the automatic novenents of the flow
control element 104 relativ8to orifice 105 to form
passageway 102, provide, the self-cleaning and the
preferred flow restriction properties of passageway
102s shodnpn e it thehalvengpees whet theapressoteest envirohment 117 in tank

or G35 PR P R e B e 5 e
fluid VB S RAvaAVRY [l tdht tolf réminR dHatibet NOD WgBudth ther RlagilvElyelnyestricted
ar ge openi nﬂs of fluid outlet 120. The valve wl|

I
relief eatu¢ hO@pahieliefposidin Thahighly, regirictiyr passageway d0p ggduces the flow
v ' I i
o i Y5 o URGTAL B S5EAPRRL 1 RRRGE LOH t cves
allow kalrd efeniids of disgigagm 10Dtcmodk aphy frogmvaD/é stavid Pdiherchy peoviding

seat 119 thereby_closing the val ve. The spee t, which
the AR 96 OEifi6s 405 GRS e 104¢ gpd aﬁ%‘tﬂgﬁ ég%i'%‘r o) @OW from

inletR0PRE bR P2 Jas Whdvih I8 fd, ow rate of fluid entering
0 etcont ro‘? charrt?cser 103. T%at is, highly restrictive

passageway 102 provi des slow shutting speed,

therefore, fluid hamrering is controlled.yThe nmovenen

of SPROTFOBREFY) S Brauionis efearyect B RolRf Gk 104
relatM8H 8¥Ate | BEtoMBINY Padsigdfdyl M2t pbvERN RIS H-clda@itictgdithepreferred

means for controlling the Hgfed of the shutting and

flowoseimictign ppawstiiss Oivewskasvaay bid andpeevspietheinggssypagticles which

achi evi t hi 1 S [ | QnikNg: t he [ :
otheflfilh Mot b BhSisss VS SERRLS " ERG 4B pEIGRE] iy eqering the
contgdi dhaf®eal 0¥ @rarodsiedndwdyawith thovindiy fleingthrdygh thediebitivbly large

introducing variation ( eg. tapers) on either or both
openipgisefdbtd Pt 18P nenber 104 and orifice 105. O her

nmet hods wi Il | becone apparent to persons skilled in the

art. The cross-sectional area of the sealing face of

orTlhid welve1dill serohimenenpaedhewn tinafigi ¢, ivatis ted Ireleafovedire 106 is

t e cl osed/ opened smal.l forces.an et Jar .
cansg3GHERAR 1 ot et by SHIoE d i {1 P R aespigssure in
charib®! 1032 RO4IR foRcd amphlabmOUON tRAFERSEMBYsed0219 thereby closing the
valve. The speed at which the valve closes varies directly (but not necessarily proportional)
with the flow rate of fluid entering control chamber 103. That is, highly restrictive

passageway 102 provides slow shutting speed, therefore, fluid hammering is controlled.

The movement of flow control element 104 relative to orifice 105 whenever the valve
is activated can also provide the means for controlling the speed of the shutting and
opening speeds (acceleration). One preferred way of achieving this, is by dimensioning
the effective flow-path-length of passageway 102 to be varied with said relative movement
(as shown by Fig. 1), and/or by introducing variation ( eg. tapers) on either or both cross-
sections of member 104 and orifice 105. Other methods will become apparent to persons

skilled in the art.
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Preferably the pressure of environment 117 is related
to the fluid level/pressure in the tank or reservoir

WA 2®8/044138 hi s case positioning environnent 117PGI/AEZN07/001569
appropriate height in the liquid tank 123, as shown in
Fig.l, will determ ne the paraneter, i.e. the fluid
| evel at which the valve shuts. The sel f-cl eaning and
filtering properties of said arrangenment along with
its feasibility for achievit®r minute fluid flow rates,
made it possible to reliably reduce the crosssectiona
areas through which the control fluid flows.
Codequesstsestjotahearen eﬁ ﬂﬁ:rmehrtg' fiee of ofifits 11 y Rediffensioned so that it

R L L B B e Lt et s
by sbik@Parkislet Bha@hicVe@hall e?ﬁﬁéﬂz%f i\?]g? %ﬁkﬁ&ag&gggzbgse i e and

rel1ably and favourably,
reduce the required actlvatlon power, does not only

he need f.or bul k hani.s ver
o PERES; b0 B0 4 B os 7106 PR 1 s g TeveT pressure in
the taﬂpaf:tetsdnﬁ&r aps. Id thif aeé podll‘iorﬁl@@&%lfoﬂﬁeﬁﬁlﬂﬁ & alrlsdpgﬂ) fidfe height
npl er activation nmechani snms and, to having r

in th’P Ihﬁwdrtﬁ?l%’sz%naf Hesutn e 4| wilidgiemrine thepaprmotibe ivs. th¢ fluid level at
whid tht VRS 3pRLeci ated that the valve device of the
present invention therefore provides a val ve which
controls fluid supplied to a tank. That is, when the
? | evel, qor_volunme of fluid in the tank drops
beI 3¢ e dp4ing, anfofliMaring: ReoPgEies cofragid brrangempnt alpngowith its

feas@ﬁi#ﬁ Forfabh'lbdmg |n9)%t% @uimvﬁ @fes: &%H@ﬁ?ﬁsﬁﬁigt(ﬂéﬂ%ly &%ifuae the cross-

urd in the tank reaches a presc
Sectlamimﬁ@as throagh b'yhlelutlmrmntrobﬂmyi fdwt Gofnedquiently,ahe eespbise time of
t e, dr.

ois 2 ookl PR IR A5 ST 26"l ad e

pow@vfes®s tequinée id h@ivate tRER PRIANVERGnfullePW pover ed
activation nechanism but in this enbodi nent, the

valve deV|ce 200 is shown to be constructed in a two

AR NN N T T N N—

the ﬂeqmda:l ad:ts\edtlbn tppwear does snoenllf ittt hea gy f2d/Bky mechanisms

bI | n acc(ﬁs tQ and repl acenent of various
(Su‘*t areq Heatyend resticted flow safe capasitips\wid. | Inghct, it opens

the \99}“ S ‘filsﬁ% ?a?péﬁﬁﬁle?t %gvﬁ%npﬁgﬁﬁ%gﬁkbﬂd & llxethlﬁe%ﬁlg%relt flo% rates

to be further varie e coristruc
w1thout the ﬂuld hammering problems.

It will be appreciated that the valve device of the present invention therefore
provides a valve which controls fluid supplied to a tank. That is, when the pressure, level,
or volume of fluid in the tank drops below a certain amount, the valve may be activated to
cause fluid flow to thereby increase the supply of fluid in the tank and, when it reaches a

prescribed amount, thereby automatically shut off the valve.

In Figs. 5 to 8 of the drawings, is shown a second embodiment of a pilot operated
valve device of the present invention, incorporating a low powered activation mechanism,
but in this embodiment, the valve device 200 is shown to be constructed in a two part form,

including a main body portion 201 and a relief portion 202. Whilst such two part
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a multi-part form The valve device 200 is shown
wher eby the main body portion 201 includes the contro
we b@soer13203, whil st the relief portion includeGT/ALZN07/001569
relief valve 204. The nmain body portion 201 and the
relief portion 202 may be interconnected in a variety
of manners including, but not limted to screw
fitting, clipping, snap-fitting, or otherw se. The
enbodi ment shown is screw fi¢ted, and joined using a
sealing ring 204. The separate conponent parts, that
is the maiin body part 201 is shown in Figs. 7 and 8,
constcticat ldnde itselfi f veramis msmxfeq:imnlw @.ﬂyarﬁ;ztgm ena’phﬁggacc@s to and

In the enmbodi ment shown, 201 .
replqcRmETE » HELS FOROIEHT 86t Qreatn iy D PAELETEL S of purse be
apprL‘ﬁht‘é@ b§%f5039 ka@d fhhdaftith®s aBR t@@)@ffuﬂ!ﬁbrtvlaﬁ@@ ehbawditiucted in

can flow fromthe inlet 205 to the outl et 206,
anndhdmﬂébwmlve conmponent 213, which is novable relative

to the valve seat 207 between open and cl osed

positions in the sane manner as herein before

degpeivapd d¥vide 208 BtshowntwhdrétgstheImbia bbdypstiom@01 fiecludes the

earlier enbodiment, the valve is, o eraé%g ? caont rol.
contpad shamberca0d dwhésttth"ereélémqrapn inslitsa Fhezghiet vale Al | he main body
portf%ﬁlls A gg%lg}'hezg%ep 2&) G ?na?qfla[ 'Irﬁérc A in2032A89 dfMBanners

ow cont ement 210 which is
inclyptingi bleednoti timitad tthesckéwi fittipgs slageng ysnapHeting| pefotherwise. The

eyt B SV, A Lo SR B T8 28H open and

cI osed positions, to selectively expel fluid fromthe
control chanber 203 via the relief gort 212. The o
r e|Thefse1vaaatvesomppmentsaaat§¢ thetaitsébie min opdy part 2Qé is shown in Figs. 7
ti,on of rell Ivea odlngtothe anount
andg F‘]ﬁlsﬁﬂ?iﬂieﬁ at‘—g]ﬁﬁq%ﬁra 1é’sse %llr}ﬁ ést as herein before
descrlbed with relation to Figs. 1 to 4. As shown in

Figs. 7 and 8, the mai.n bad portlon 201 inc es, t
ok Hist crabRssERL SAOYD. feendin pdy pa 244 d ydeéd% gﬂtﬂl IPPFé 205, the

ﬂuu{ h@ﬁt GQR! 4 g%ﬂv@ls TBY writh dbinds& dc&%ﬁﬁlgocﬁrd: wtﬁch fluid can flow

ow control el'erent i s provi t e I nlet .
fron? fife ialet2@tie the ottt IZOGImﬂ'baaWalﬂ@BompondeZt:brv_vhleh sfmaovable relative

A e T TR T R TN -

befo’?@ﬁéstchg&f withGefatiBWIS PRE! Plo £! guRAt tHel&hrlisr dMwvdided, the valve is
non- axi a

operated by a control means including the control chamber 203, a fluid passageway 208
between the control chamber 203 and the inlet 205, and, a flow control element 210 which

is provided within the fluid passageway.

The relief portion 202, as shown in Fig. 6, includes a relief valve component 211
which is movable between open and closed positions, to selectively expel fluid from the
control chamber 203 via the relief port 212. The relief valve 211 is activated to control the
operation of the relief valve according to the amount of fluid in a tank or reservoir, just as

herein before described with relation to Figs. 1 to 4.

As shown in Figs. 7 and 8, the main body portion 201 includes the control chamber

203, the fluid passageway 208 and the flow control element 210. In the case of Fig. 7, the
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through the body 213 to ensure that the flow contro
el ement is provided, at |east, between the inlet and
wo b@soerss ol chanber 213. The flow control el eP€NAUR®7/001569

shown in Figs. 5 7 and 8 to be retained within the
fluid passageway 208 by having an enl arged end which
engages in a correspondi ngly shaped cutout in the
val ve nenber. Likew se, the valve conmponent, which may
be constructed of resilient!vaterial in the formof a
di aphragm | i ke structure 213 has a main body portion
which is substantially cylindrical in shape, a radia

flowrceuteelselehdantps provitted beiwesnrthaimlefpidérand e eentfod charpbert2d in the

cyld ndrically.s ed .body rtian 3, oand a .

cont 206 B B8 rpicher> 1Rk Yl MySGiAE: 3 Pl it 205 and

outldd Q0¥ PO EdwhsHrd 34 PositibACHBtdvO cdritf] lefshenlt 2110 Ge pfovaded. non-axially
Furt her details of the valve conponent 213 are

throyghdhe ppdi2 | hio nsusgpati thaHlewcoagohepaprigs PErvadad, at least, between
. ' [ t-akl s of which are incorporated

the 1@&?%4@%0%@;0&%&8@&3%?3 reference thereto. It wll be
appreci ated that the val ve device of the present

i nyent.i on has, significant advantages.qver the i or. .

o 1R B tonBh AHneat SO TH6° Pof 81 fip BRI PGy inghe fuid
passdva§iiogabeharhsiah @nldigeddv GhichNirgak& ARG bE¥E&PoRYink)&haped

conbi ned uUse of the flow control elerent in thé fluid
cutowids shaeyealay mewbies hLidnatse ebe vialye somppnentf whisk may be constructed of

.open/ cl ose the.val ve, .and, t use of relief. val,ve ..
resit R e ihi ot el PRt e gl a2 Ko g Rl orton
whicB€k $@Parstlally | §Undrical e skape, b hadial ReeRONERIN Hb0Ide@ Svithin an upper

capabl e of actlvatlng/actuatlng t he val ve may be

end gafaset ofy tieycydinddentlydeipaediondy wosiPnt BB gy %ld%épheé@li flange 215
extelg 1r(1:é Hﬁ&&a&&%§q§§&ﬁe%oc§ﬁg§%2%%gcga{éﬁ'tj 'todthlgé}ﬁgigpree\@@%QM. Further

e appr e nuner ous
detaiVabf did oise apthpondit f216aire afescribedt inethe nNAyepiicant's wvé-bénding Patent

beconme apparenf o person skilled in the art. ALl suc
ApP G PBE oAt WBTh PIRCRETBREISH ORI Beret Mo isieIeRs thereto,

fall within the spirit and the scope of the invention

as broadly hereinbefore described. CLAIMS: 1. A valve

deltiveidl beoappoeviated thial tiedvaduepidvieedott the prasamtkinvedion haalsigaificant
adva(rjltea\élesc %vlern(t:hleug}ig é,rt,airlf Itﬁ"eI gmlc)lrl]rllte(t)f power or force which is required to
activate/actuate the valve. This is achieved by the combined use of the flow control
element in the fluid passageway, which enables microscopic flows to open/close the valve,
and, the use of the relief valve in conjunction therewith. It will be understood by persons
skilled in the art that the power/forces capable of activating/actuating the valve may be
selectively chosen depending upon the characteristics of the flow control element, the fluid

passageway, etc.

It will be appreciated that the numerous variations and modifications to the
invention will become apparent to person skilled in the art. All such variations and
modifications should be considered to fall within the spirit and the scope of the invention

as broadly hereinbefore described.
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a fluid outlet to expel fluid to said tank; a valve
seat, defining an opening through which fluid is
wadaped3g o flow fromsaid inlet to said outl ePCT/AU2007/001569

val ve menber, novable relative to said val ve seat

bet ween an open and a closed position; and, a contro

nmeans to operate said val ve device, said control neans

i ncludi ng: a control chanbe a fluid passageway

bet ween sai d control chanbetzand said inlet; a flow

control elenment within said fluid passageway; a relief

val ve, novabl e between an open and cl osed position to
CLA3MISecti vely expel fluid fromsaid control chanber to a

g Ty T o S A At T

t oa ey mn@unt of fluid in said tank 2. A valve device
as clainmed in cl aiml, wherein said relief valve
ac@ﬂ@&i@ﬁktﬁbﬁﬁglﬂh@ﬂ@&ﬁéﬁﬂ$ relief chanber at | east

kB 0 T R B0 AR TRy o i

hﬂaaoéﬁubdﬂaﬁth connunlcatlng said rellef chanber MAth
said tank, such that the pressu mnth n said reli
chanBbic membdapoyedle 6elﬁtévest8l§‘§1da\‘ﬂ?‘fea?qa§/ FLafesh &g open ?frf’ea closed
pomfi’&?%ﬁ&re Wi thin said tank; wherein, when the pressure
d tank reaches a pr edet er ni ned t hr eshol d
pr essnmrcd médnis $0 olseratersardrvabfatdemcv,l saidseintrol ngams ipelpdingo

said relief . causing novenent of said novable
wal | toa§8ﬂ1§‘glcf§@ﬁ’$fﬂ§7 operate said relief valve and

t her eby 3GRI p&sagdiRy MR isei cOhtroladldmbeniidiaididns to
operate sai d valve device. 3. A valve device as

cl ai med aifloveeeritrpl glemghiewishin saidi fpidpospEevayal | is in

the for reprgflefa valve, movable between an open and closed position to selectively

expel fluid from said control chamber to a relief port; and,
a relief valve activation means, to control the operation of said relief valve

according to the amount of fluid in said tank.

2. A valve device as claimed in claim 1, wherein said relief valve activation means
includes:

a relief chamber, at least partly formed of a movable wall, said movable wall being
operatively connected to said relief valve; and,

a fluid path communicating said relief chamber with said tank, such that the
pressure within said relief chamber is adapted to be substantially related to the pressure
within said tank;

wherein, when the pressure in said tank reaches a predetermined threshold pressure,
this is communicated via said fluid path to said relief chamber, causing movement of said
movable wall to consequently operate said relief valve and thereby control the operation of

said control means to operate said valve device.

3, A valve device as claimed in claim 2, wherein said movable wall is in the form of a

diaphragm or of like flexible nature.
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di aphragm or of like flexible nature.4. A valve device
as clainmed in any one of clains 1 to 3, wherein fluid
wexpels@aas via said relief port is supplied i ntBCBaUZN07/001569
tank. 5. A valve device as clainmed in any one of
claims 1 to 4, wherein said valve nenber is in the
formof a diaphragm or otherw se forned of flexible
material. 6. A valve devic§.f§ claimed in any of the
clains 1 to 5 wherein said ow control elenment is
adapted to nove within said passageway to provide self
cleaning and flow restriction properties. 7. A valve .
device as clainmed in claim®6, wherein the size and/or
sh | @r I reQ): .
G Ry TR S It d b Mg prppted via
said oflieb pext &t suppliaf insasaid taakve devi ce and/ or the
power/forces required to operate the val ve device. 8.
A val ve device as clained in any one of clains 1 to 7,
5. WhAr@ive &R ds@lldiffed YRhYE oRCHS c‘/lé‘ﬁﬁsoptd"@ APferbif said valve member
responsive to the pressure, l[evel, vol ume or ot h
is in fgrmtOéaghemﬂlragnemf¢th¢rdv1serfoga¢ctjoﬁﬂm4(ble matgxialal ve
device as clained in any one of clains 1 to 8, wherein
said device is constructed in a nmulti-part form
6. i nalwlvendeévie fRtlainkAdin A9 41 @O claiik Ahtol NGRKIES HAl How control
control chanber; and, a relief portion, ‘whi ch i ncl udes
elemen; i gdgpiegstoympye Within spid\passegcway ite raide salfraenning and flow
erein said nmain body portion and said
“ﬁn& ?hgé%g%¥$|on are adapted to be screwed, clipped,
snap fitted or otherw se secured together optionally
in,a rel easabl e nner A majn body portiqgn of a
7. vapveliedREge a5 deumadin i s @F@dﬂw 512 anpl{gr (shape of said
passdgatval afd/ol Whid MR belrdiQiEXReRlis bdistitdh 10 cﬁ‘l\%? ILeaﬁéed/ celeratlon
val ve seat, defining an opening th roug%
of opgdatprneelf said Mabw davion aliad thelpetvet/forses thqoired &4 operate the valve

device.

8. A valve device as claimed in any one of claims 1 to 7, wherein said relief valve
activation means is responsive to the pressure, level, volume or other parameters of the

fluid in said tank.

9. A valve device as claimed in any one of claims 1 to 8, wherein said device is
constructed in a multi-part form, including:
a main body portion, which includes said control chamber; and,

a relief portion, which includes said relief valve.

10. A valve device as claimed in claim 9, wherein said main body portion and said
relief portion are adapted to be screwed, clipped, snap-fitted or otherwise secured together,

optionally in a releasable manner.

11. A main body portion of a valve device, the valve device including:

a fluid inlet;
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a val ve nenber, novable relative to said val ve seat

bet ween an open and a cl osed position; and, a contro
wore@n®4d188 oper at e sai d val ve devi ce, said contPOI/ATBANG01569

i ncluding: a control chanber; a fluid passageway

bet ween said control chanber and said inlet; a flow

control elenent within said fluid passageway; a relief

val ve, novabl e between an open and cl osed position to

sel ectively expel fluid frdfm-said control chanber to a

relief port; and, a relief valve activation neans, to

control the operation of said relief valve according

t o, fiQ o@ﬂ@ﬂt@texgél filidiidsaidtaglj d tank; characterized in
that the main body portion includes _sajd control d
chamtee seatndefiningr drhenenagathEruel el R S repied A fom sei
. od grtion is adapted to be attached to a relief
mletgoﬁa%{(il g%tﬁe\t/t\hi ch includes said relief valve. 12. A nain
boglyalpe midnsher,afovableadelativd v kaid vabs sehtdiatwern an epegi and a closed
.11, including: said control chanber; said fluid
POSltMsé%(beway; and, said flow control elenent. 13. A

rej }:&gfo@ Heah&fd DerAe ¥l VAvEAWi6E saititenitall MeardendlGding:
including: a fluid inlet; a fluid outlet to expe

fluid taceaidchamber; a val ve seat, defining an opening

t hrough which fluid is._adapt f i:ch.q.nl et
Lo sa a2 id Bssevin e R R ool chitiver SR Hek: 1 ©
sai d val Ygws®atrobatmeanvigtin esgmudpassagevaged posi tion;

and, a control neans to operate said valve device, .
sai d coatrelglf valvgngovale l}])@{z’ﬁ‘@p an open and closed position 'to selectively

expel fluid from said control chamber to a relief port; and,
a relief valve activation means, to control the operation of said relief valve
according to the amount of fluid in said tank;
characterized in that the main body portion includes said control chamber; and,
further characterized in that said main body portion is adapted to be attached to a relief

portion which includes said relief valve.

12. A main body portion of a valve device, as claimed in claim 11, including:
said control chamber;
said fluid passageway; and,

said flow control element.

13. A relief portion of a valve device, the valve device including:
a fluid inlet;
a fluid outlet to expel fluid to said tank;

a valve seat, defining an opening through which fluid is adapted to flow from said

inlet to said outlet;

a valve member, movable relative to said valve seat between an open and a closed
position; and,
a control means to operate said valve device, said control means including:

a control chamber;
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a control chanber;a fluid passageway between said
control chanber and said inlet; a flow control el enent
waowdokions13ai d fl ui d passageway; a relief val ve, POD%ERI0Z/001569

bet ween an open and cl osed position to selectively

expel fluid fromsaid control chanber to a relief

port; and, a relief valve activation neans, to contro

the operation of said reli i_valve according to the

amount of fluid in said tank; characterized in that

the relief portion includes said relief valve; and,

further characterized in that said relief ch%ﬁﬁj nis

adapt e® fluid pessagepay hebvees saidraniolduinbsben teh

i ncl ud j ﬁrﬂbsg 1k d of
contro%ﬁkﬁﬁbgﬁéﬁg%%ﬁ%%?h uigi%%g Fé% to’a tank

accor diangli¢fovadvep arcambleehretweancdrudpanggndbelosed giositiomi tb edlectively

to.level, volu ressure, of fluid in said tank,
eXpellﬁlé‘i“Lgo’Q spig QPQtTgE ! %TeQFﬁB#’i%dany one of clains 1

to 13. lBliefVatd #evaed fRansS uPssAAl itkd bperaforn6f Ridrelief valve

described with reference to the acconpanyi ng draw ngs.

accordigg tovthesmrounbel flydin paid task; a val ve devi ce,
Chafa‘%?gi%@ﬁgt‘ffg,a?'t%yrgﬁgﬁéb% &l noAeser: ggeqi M T sherence to

r
e accompanyl n raw mgs.” 17. A

further @hbRbtepioéd irthadfaid vl M@ riey iscadapredbisti@nitiaghéd/ tas main body

. herein described with reference to Fig. 6 of the
portioncwligh ieudss said soptrR) shamber. A net hod of controlling the

flow of fluid supplied to a tank, substantially as

herei n descri bed.

14, A method of controlling the flow of fluid supplied to a tank according to a

parameter, including, but not limited to level, volume, pressure, of fluid in said tank, using

a valve device as claimed in any one of claims 1 to 13.

15. A valve device, substantially as herein described with reference to the

accompanying drawings.

16. A main body portion of a valve device, substantially as herein described with

reference to Figs. 7 or 8 of the accompanying drawings.

17. A relief portion of a valve device, substantially as herein described with reference

to Fig. 6 of the accompanying drawings.

18. A method of controlling the flow of fluid supplied to a tank, substantially as herein

described.



