TI ME FLOW VALVE Background of the Invention The present invention relates
to a fluid valve, and in particular to a fluid valve which, when activated,
opens forWe 2p@9%§818%r m ned peri od of tinme before aut omat PEAIAUVZOWHEI2hg. The
present invention also provides a valve which, in a preferred enbodi nent,
provi des an additional function to be able to manually turn it off any tine
before shutting automatically. The valve of the present invention is a
pressure bal anced pil ot operated val ve lifnicorporating an autonmatically
novabl e fl ow control el enment arrangenment. Description of the Prior Art The
reference in this specification to any prior publication (or information
derived fromit), or to any mat{evipwn.ofisakygwn, is not, and shoul d not
be taken as, an acknow edgenent or admi ssion or any form of suggestion that
that prior publication (or information derived fromit) or known natter

forms paigl Rbrdud &9 ﬂkéggpgral know edge in the field of endeavour to
whi ch this specitication relates. Conventional valves typically have a

val ve seat andha prescabimvewiddiy eclaesrivoen. fldileyvaliry abll én \paltialdraghe flubeagise
againgt t he valve seat control the flujd flow, An actuator acts directly
v

t.0

on the v HEiBefctvaicta AREISHEY drBtercistmingd ReHPY f e diefore putqresiically
convent i eR@ingV &l e presdd SnveRfi i L Y@QV VY Lt e

| arge. The Ag)’rpl i ca?llzte, has iegrlglgé%sgﬁg%ggsﬁgﬁgl anﬁf%}?oﬁl@ﬁgﬁ%@%m?ﬁé@ghﬁ
convent i prafidesanesiditionplcfunstidystodyt atdé toy maveallyotwes it tofitargr tmb dekse ohuttihe
prior ar%mgﬁmﬂrq§éding a valve which is capabl e of being operated using
substantialTy Fower forces than required in the conventional type val ves.
Details of the Applicant's prior art val ve device are described in the

Applicant's earlier patents/applications, includin? I nt er nati onal
Appl il€at i on Ndhe patyeaef thyopreson aByention ii & presswe cealasicedurilon ophratddd viJee

consi der galob R R S duiGhtically movable flow control element arrangement.

Description of the Prior Art
The reference in this specification to any prior publication (or information derived
15 from it), or to any matter which is known, is not, and should not be taken as, an
acknowledgement or admission or any form of suggestion that that prior publication (or
information derived from it) or known matter forms part of the common general

knowledge in the field of endeavour to which this specification relates.

20 Conventional valves typically have a valve seat and a movable valve member. The
movable valve member bears against the 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 may be quite large.

25 The Applicant has herebefore designed an improvement to these conventional
valves which substantially overcomes the drawbacks of the prior art by providing a valve
which is capable of being operated using substantially lower forces than required in the
conventional type valves. Details of the Applicant's prior art valve device are described in
the Applicant's earlier patents/applications, including International Application No.

30 PCT/AU1996/00263, the disclosures of which should be considered to be entirely

incorporated herein by this reference thereto.



incorporated herein by this reference thereto.In the Applicant's earlier
patent application, there is defined a valve device which includes a
control cNarbeyes2Bassageways communi cating the control @6RMIRASWINILI nl et
and outlet ports, and a flow control elenent within at | east one of the
passageways. The flow control elenent effectively controls the flow of
fluid within the passageways to thereby control the flow of fluid between
the inlet and outlet of the valve devige, se. Summary of the Invention The
present invention seeks to provide a valve device which, when activated,
opens for a period of tinme before automatically closing. The present

i nvention seeks to provide such a tine flow val ve device which may be
activated using considerably | ess forces than in conventional valves. In

one broad formth¢ b@gﬂ&ﬁﬁ%%ﬂieﬂ‘p@ﬂ%ﬁﬂ ApliRatecH, diege 3 UHined LM S BevibGhitdli ng: a
fluid inlet; a fluid outlet; a valve seat, defining an opening through

whi ch f |in¢ladessa semiielechamper,| msagmmsS%qrmnumlc@tnng thes@mtrob cldnaher vath/ ailete
menber, 6(‘1?1 P&‘?% %%h\éeﬂcgﬁ cgl%cq Year{téﬁ(? Vﬁ?@‘t‘ cale L e ggssa i dcjt osed

p05|t|on a con to operate sa vice &r mi ned
peri ofl Cﬂovtzicﬂiﬂtrols a]edxenDI&ffeaivelsﬁa@ﬁrdlmﬁlhmcﬂllomg of EﬂLﬁ)(DWlﬂﬁﬂl tBeh@ﬁiQ;@gew@sf for st
fluid pa 02 gld i nl et nd sai d caontro] chanber; a second
fluid péggrg‘g% X of Bl bedweandhe ayieh e oulRiceidhs wlvudedee. g 14 ow
control element in at Ieast one of said passageways; a biasing neans
adapted to normally bias said flow control elenent to a first position,
wher ei n Summikyef tfe Inivendon n at | east one of sai d passageways is inpeded
and The present invention seeks to provide a valve device which, when activated, opens

10 for a period of time before automatically closing.

The present invention seeks to provide such a time flow valve device which may be

activated using considerably less forces than in conventional valves.

15 In one broad form, the present invention provides a valve device, including:
a fluid inlet;
a fluid outlet;
a valve seat, defining an opening through which fluid is adapted to flow from said
inlet to said outlet;
20 a valve member, movable relative to said valve seat between an open and a closed
position;
a control means, to operate said valve device for a predetermined period of time,
said control means including:
a control chamber;
25 a first fluid passageway between said inlet and said control chamber;
a second fluid passageway between said control chamber and said outlet;
a flow control element in at least one of said passageways;
a biasing means adapted to normally bias said flow control element to a first
position, wherein the flow of fluid in at least one of said passageways is impeded and
30 wherein said valve member is urged to said closed position; and,

an activation means, operatively connected to said flow control element,



wherein said valve menber is urged to said closed position; and, an
activation neans, operatively connected to said flow control el enent, which
when act iwetee/isg7sadapt ed to nove said fl ow control el eREmAtR2p@mMOsRId first
position to a second position, wherein the flowof fluid in said at |east
one passageway is permtted, causing said valve nenber to, for a
predeterm ned period of tinme, nove to said open position, Preferably, said
activation nmeans is activated by a useg_depressing a button against the
bias of a spring or other biasing neans. Al so preferably, said activation
means includes a magnet or el ectromagnet to cause novenent of said flow

control el.enent. Prefeyabl id biasi neans, 1;S._a spring., e i ng

bei ng se‘?@&@é‘e%@%tbvram#ﬁ afl%ptgigo H8Ey f‘aé% ﬁg}zvecgg.ﬂglr R %rpisglg %Pt I%Ol%’ﬁ%mf or

whi ch sabd séadndepdsBiofiesheReh the flaey OPRIEth sdid atlehdtiohb assas@fd ik pemittbde
present invention provides a cartridge for a valve device, which may be

i nst al | exuging rsaidr valve manbaitte, 1 vPrdekImmed aevioft ofohae, PAVG do daidi eren

provi di n;%gitf% fluid inlet; a fluid outlet; a valve seat, defining an opening
t hr ough I'Ch fluidis adapted to flow fromsaid inlet to said outlet; a
val ves5nenber, novable relative to said val ve seat between an open and a

cl osed position; bi asj ng. neans, adapted . to nor nal bi.as said val.ve
menber to saieErREESFLATIVARCR Bl PV ARG 'Y GREFEPE RGn pEr DS
devi ce f@Qr pBsBESIRHSES 5 ABE REGASHeRs time, said control neans including: a
control chanber;

Also preferably, said activation means includes a magnet or electromagnet to cause

10 movement of said flow control element.

Preferably, said biasing means is a spring, the spring being selected according to

the desired predetermined period of time for which said valve is desired to be opened.

15 In a further broad form, the present invention provides a cartridge for a valve
device, which may be installed or retrofitted into an otherwise conventional valve device,
providing;

a fluid inlet;
a fluid outlet;

20 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;
a biasing means, adapted to normally bias said valve member to said closed

25 position

a control means, to operate said valve device for a predetermined period of time,
said control means including:
a control chamber;
a first fluid passageway between said inlet and said control chamber;
30 a second fluid passageway between said control chamber and said outlet;

a flow control element in at least one of said passageways;



a first fluid passageway between said inlet and said control chanber; a
second fluid passageway between said control chanber and said outlet; a
fl ow contWORIYBABAt in at | east one of said passageway®CA/ARPISININE| ve
menber in said second fluid passageways; a biasing neans adapted to
normal Iy bias said relief valve nenber to a first position, wherein the
flow of fluid in at | east one of said passageways is inpeded and wherein
said valve nenber is urged to said cloged position; and, an activation
means, operatively connected to said relief valve nmenber, which when
activated is adapted to nove said relief valve nenber fromsaid first
position to a secand,.position, .wherein th l.ow of fluid in said at | east
one passageway i s aprg]rlgﬁp‘{a;lxg e%lg slflﬁaldssg?o %ﬁjﬁl@gas%v%ary to, for a

predet er m ned per iplagihg tictis adu#pied tb dofAAlL) Hpeshi@ ediel ivalve mdnsist poh &rdtng
this arran%],errent in this val ve device enabl es conpact design with a

rel at i vealo§itionamhersie theyflew Qfafhgdrin & degshore of saidneasagswyaysiinimpsfet fed can
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properties of the arrangenent,” alon eas’’bility for achieving
m nut®e fluid fl owanateivatitvasnaansieoperatpelsciirected toedaidilbélyef redivec metriber,
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smal l er. The conpactness of the design nmakes it greferab e toretrofit in

st andar dawgingsaidondtes membgater for gparedetermingd pariod of tiag.dmgey ite 6aid Qs t he
conpact nes: io%nd the | ow actuati on power requirenment nmakes it preferable to
desi gn 2% Versal desi gn that can be activated with much | ess

powel( ul / r obuatdrpendngitis atreigengt ity isvalle detickatnabiesnanmct ddsggnuwith af such
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using conventional techniques.

The self-cleaning and filtering properties of the arrangement, along with its

15 feasibility for achiéving minute fluid flow rates, has made it possible to reliably reduce the
cross-sectional areas through which the control fluid flows. Consequently, the response
time of this type of pressure balanced pilot operated valves is more controllable and the

power required to activate them is relatively smaller.

20 The compactness of the design makes it preferable to retrofit in standard water

cocks and water taps to form part of said device.

Also the compactness and the low actuation power requirement makes it preferable

to design a universal design that can be activated with much less powerful/robust/ and

25 miniaturized types of actuating means. The use of such (weak and miniature) activating
means, is been made possible by being able to reduce both the relief port cross-section and

the Pilot Flow rate. That is, reduction to both the required forces and their corresponding

displacement have been made possible.

30 Brief Description of the Drawings

The present invention will become more fully understood from the following



the Pilot Flowrate. That is, reduction to both the required forces and
their correspondi ng di spl acenent have been nmade possible. Brief Description
of the Drwoizogpas8Ttse present invention will becone nore Poriav200sderet ood
fromthe follow ngdetail ed description of preferred but non-limting

enbodi nents, described in connection with the acconpanyi ng draw ngs,
wherein: Fig. 1 illustrates an isonetric viewof a tinme flow valve in
accordance with the present inventiomn5S+fig. 2 illustrates an expl oded

el evational view of the various conponents of the tinme flow valve; Fig. 3
illustrates a cross-sectional view of the tine flowvalve in its 'closed

state; He@iled dbddripBbh Jreperth&] V! Hon-Amitide bSbaGKaAL %Qs?cp%w in %oﬁﬁécﬂ?ﬁ rates

the valve in an internediary activation step; Fig. 6 illustrates a further
cr oss- s &6 thpagcompanyiag draveingsawberadnri ng its activation cycle; Fig. 7

il . . - .Qpal i fath | ' fi I zi
s act i vat i i oy ABk @) 88 S5aRR A0k Sl SR B b R ke

f urt her pestadhvenionof t he passageway and the flow control elenment; Fig. 9
illustrates _secqﬁg posi tion of tpe corxonents shown in Fig. 8, Fig. 10
illustrates the 4 PHsUpehanexpleded sleyationa) efieygiof dby vaiiengecommarentsiafabe e t o
retrofitinle Ry §xivet i ng or new y designed valve bodies. In this enbodi ment,
unli ke the enbodi nent of figures 2 to 7, the flow control elenent 104 is an
i nt egral par FigB i8pstiatey alctdss-sabtsmal viewt dfitbe tno dbbivredite intieclosdd' ethteyal ve 106
is not an inte rabgsgart w control element. Its biasing neans in

this case is't é“ faltﬁséﬁ%cv?tl?eg?‘ggilé%laf V%ﬁ?tch is adapted to keep it inits
normal |y cl oged sstladiRitesaRélvalve in an intermediary activation step;
10 Fig. 6 illustrates a further cross-sectional view of the valve during its activation
cycle;

Fig. 7 illustrates a further cross-sectional view of the valve as its finalizing its
activation cycle;

Fig. 8 illustrates a cross-sectional view of the further embodiment of the

15 passageway and the flow control element;

Fig. 9 illustrates a second position of the components shown in Fig. §;

Fig. 10 illustrates the time flow valve in a universal cartridge form suitable to
retrofit into existing or newly designed valve bodies. In this embodiment, unlike the
embodiment of figures 2 to 7, the flow control element 104 is an integral part of spring

20 117. Also, in this embodiment, the relief valve 106 is not an integral part of the flow
control element. Its biasing means in this case is the resilient flange 122 which is adapted
to keep it in its normally closed state; and

Fig. 11 shows section views of the universal cartridge form of the valve in four
different operating states.

25
Detailed Description of the Preferred Embodiments

In Fig. 1 is shown an isometric view of a time flow valve, generally designated by
the numeral 1 in accordance with the present invention. When installed, the time flow
valve 1 of the present invention may have a variety of appearances, but one such

30 appearance of such a time flow valve 1 is illustrated in Fig. 1 which shows a valve 1

having an external cover 2 and an activation button 3. In operation, once installed, a user



Fig. 11 shows section views of the universal cartridge formof the valve in
four different operating states. Detail ed Description of the Preferred
Enbodi merwe 2bev/@B2132 1 is shown an isonetric view of a tipae/At20/00ed2ve,
general |y designated by the nuneral 1 in accordance with the present
invention. Wien installed, the tinme flow valve 1 of the present invention
may have a variety of appearances, but one such appearance of such a tine
flowvalve 1 is illustrated in Fig. 1_ghich shows a valve 1 having an
external cover 2 and an activation button 3. In operation, once installed,
a usersinply pushes t he activation button 3 to initiate an activation cycle

and oper va e val ve .t hen. op erat or a.period of fti and

t hen sh @%Sg;ﬁl esglej 0 at“'“X%rﬂ”ybu“RE 3V\ﬁollflmb Cgfvﬁ 9% Pgﬁl@ﬁg{ig})@gtg&%ﬁ:?ﬁlg ®period
of time THe @dtvé wrhiparai@yfobe padbdist ﬁﬁhe&@l@%éﬂ Eteitd OffvaatdnPiRalle S AGRyill be
techni ques., The tinme flow valve of the present invention is useful in a

vari ety 1sreig;atieatdeseribedp e pariad ofi ity ¢ jastivaiioncmen bt agjused @cersdingoions or
the 11 keyqagt gfich tteé&ﬁl B! MG difle FRY BhiGe tol?eché@ke\égntf el Adaflinty M,

for exanple 1 con en automatica e such that
wat er3i svamaty eigtuetionsT et partieuldryoin thalkee caﬂpnbhc ibathrocgns dr thayikbevhiendh ad | ed
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the val Vitdmatidaglh WHht G EH&Q/a%tdumma@Wafb‘#tﬁ A8 WastddICTIRONRE 18w Vdlfe HRROUS
ot her val ve conponents 4 which will be hereinafter described, including,

i mpor t anfll Kig. 4 mpypkheciopteted lream@hby@aulm ciakyif, dre 1tpmay|b@meapﬁ§tedmteoam hat

t he rovgxgsq S&hat(%ement 6 has a central part thereof 7 which is of
narrower croSs-section 7 than the remai nder of the flow control el enents 6,
t he parpose of which will be described herein after. Fig. 3 shows a
cross-sectional view of the val ve of thﬁ present invention in its_ 'closed

state. Fluid 5181 étshoys abswpiadedaeleratignah vigre of Jhe rompgpens of dhe @aliakber

103 vi a j@ciubiinglthe activation button 3, the cover 2, the various other valve components 4 which
will be hereinafter described, including, importantly, a flow control element 6. It will be
particularly noted that the flow control element 6 has a central part thereof 7 which is of

15 narrower cross-section 7 than the remainder of the flow control elements 6, the purpose of

which will be described herein after.

Fig. 3 shows a cross-sectional view of the valve of the present invention in its
'closed’ state.
20
Fluid inlet 101 communicates with the control or pressure chamber 103 via a first
passageway 102. The first passageway 102 is formed by a relatively large orifice 105,
partially filled with the flow control element 104. The difference in the cross-sectional
areas of orifice 105 and element 104 is the actual cross-sectional area of passageway 102,
25 The control chamber 103 is formed between valve member 107 and the valve body 109.
The valve member 107 is sealingly movable along the internal walls of the valve body 109
between a closed position (as shown in Fig. 3) and an open position (as shown in Fig. 4)

wherein the valve member 107 is away from the valve seat 119.

30 In a second passageway, downstream of passageway 102 is the relief valve 106

formed by the internal walls of o-ring 111 and the narrower or grooved pértion of element



passageway 102. The first passageway 102 is fornmed by a relatively |large
orifice 105, partially filled wwth the flow control elenent 104. The

di ff er encwoi2no%dse7ser oss- secti onal areas of orifice 105 and/Adl2erse0192104 i s
the actual cross-sectional area of passageway 102. The control chanber 103
is formed between val ve nmenber 107 and the val ve body 109. The val ve nenber
107 is sealingly novable along the internal walls of the valve body 109

bet ween a cl osed position (as shown inyFig. 3) and an open position (as
shown in Fig. 4) wherein the valve nmenber 107 is away fromthe val ve seat
119. In a second passageway, downstream of passageway 102 is the relief
valve 1 formed by the internal walls of o-ring 1 11 and the narrower or
groovedqgﬁrtion of elenment104. Preferably the narrow end of spring 117 is
clipped on element 104. Its large end tends to push val ve nenber 107
towards the valve seat 119 and its narrow end tends to push elenment 104 so
that relief r{gsablyshe warimendef priing /1 bl ssdippedhan stamenatl 0bn lisdares end3

whi ch i ' I r ' ' i ower to
ol o varatiBh irdhbaly 107 GRAAR Ge A ARSI add s BSmUAPR B e
107 rfoveamishwieynent d04 s ehat adlied valvat1 0b8mahB|rogihalpp closddR 1 Aa aitiviati ohaiesns
pressure .chanber 103 with outlet 120 via reljef valve 106. Fig. _ 3 shows the
Val ve i i IPCanich aveas e utiohels mayaRle Pt thrastvaianpeient Teifvalie ¢ hat
al lows spgi ng 117 to keep relief valve 106 closed. The pressure in pressure
chanber 103 is now equal to the pressure at inlet 101. The difference

bet ween the cross-sectional areas of the sides of valve nenber 107

bj d hl in f i ' I b
el “agai nst WA IRTeEhrRRERRY b SRl I fer Ve BlgReh fod Rl SRS 07 1

Cr OSH3 sahd valnakeayile9y of the valve just after the button 113 is depressed,
that is, with flow control elenent 104 activated such that the relief valve
106

Relief port 121 communicates pressure chamber 103 with outlet 120 via relief
valve 106.

15 Fig. 3 shows the valve in its closed state. That is activation means 113 is in a state
that allows spring 117 to keep relief valve 106 closed. The pressure in pressure chamber
103 is now equal to the pressure at inlet 101. The difference between the cross-sectional
areas of the sides of valve member 107 subjected to the inlet pressure results in forcing

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

20
Fig. 4 illustrates a cross-sectional view of the valve just after the button 113 is
depressed, that is, with flow control element 104 activated such that the relief valve 106
opens.
25 “When the energy state of member 113 changes to force the relief valve to open

against the bias of spring 117, fluid is then permitted to flow through the relatively

unrestricted relief valve 106 and relief port 121.

The highly restrictive first passageway 102 reduces the flow of fluid entering
30 pressure chamber 103 to the extent that its pressure drops to levels that allow the valve

member 107 to move away from valve seat 119 thereby providing relative movement



opens. Wien the energy state of nenber 113 changes to force the relief

val ve to open against the bias of spring 117, fluid is then permtted to
fl ow t hr owghoeds2tsel ati vely unrestricted relief valve l@6Tavtossaoi®ei port
121. The highly restrictive first passageway 102 reduces the flow of fluid
entering pressure chanber 103 to the extent that its pressure drops to

| evel s that allow the val ve nenber 107 to nove away from val ve seat 119

t hereby providing relative novenent begween el enent 104 and orifice 105,
conpressing spring 117 and, allowing the valve to open. Fig. 5 illustrates
this position of the valve. That is, the pressure has then dropped in the

control bém@éﬂf’ﬁéméﬁt?’l(?ﬁgﬂ% fnl?ﬂée ;659 cgﬁh}’eﬁigﬁ{gpﬁﬁ% th 8@ e{g}a@gg ﬁl\@%}g&é fm the

val ve seat 119, and ow of flui I'S then
under wagpenSHiigl Saillvstrajentbis paaittbntdfehavelonalha isyoheprestuse bds themteppddih,

relative to orifice 105,to form,opening 102, ovide the self-cleaning and
t he pre'f‘SrCP%‘aOlﬁh&W%Fégﬁ? iSHgh ﬁ‘ﬁ ovﬁg‘fetriggglgsﬁ 1@'{)%‘?’%‘:&1@‘2@ g’ﬁﬂl &feXft the
i ngr essseaf 1 PRbAd HeSH W AldFIE IO 1 kb 02k idaunahdeeay. bypass openings.
Particles prevented fromentering chanber 103 are washed away with the main

fIO\/\/5through the relatively | arge openings of outlet 120. Fig. 6

illustrates @.:gr = i | f when Jng 117 is
conpr essi ng ?‘8& gﬁ%@%ﬁ%& aﬁ@?}ee%{ﬁ%t\%em&g%?é/%éﬁ\?aepég \Fl/\iSI Aﬁlrglrgé‘f%ﬁ)norb &h unti |l
t he rel 168f tovédrwe opOfing sl 02aps@ddeaticovetficleaing aag the plekaed ey eattiétem Once

valve 106 is clgsed, the pressure in control chanber 103 rises to start
movi ng RrPSrEeehioBrFRing 7l Yo\ RBe dBeveat the Wekess 1ofoparteles wineh ohevwisehleck The

speed i t : : , t ries
o ect 15 VB BT PR T RHIOES Dr M, r0nd P LRt 09 ard Bl
ent é0i nayvayowmith Ble rosiafivey thi@gh thhelativslyagelopenings of autlev#20.i r st passageway
102 provides sl ow novenent of val ve nenber 107 towards val ve seat 119

t hereby providing the desired duration of fluid flow. Fig. 7 illustrates a

cross-secti ofigl 6vilRwmtrafes theroéalsattionhlt Bietnof rid ivalvevh¥e thGpring 117 is

compressing to close the relief valve 106.

15 The valve will remain open until the relief valve 106 is caused/allowed to close as
described earlier. Once valve 106 is closed, the pressure in control chamber 103 rises to
start moving valve member 107 towards valve seat 119 until the valve shuts. The speed at
which the valve member 107 moves, towards valve seat 119, varies directly (but not
necessarily proportional) with the flow rate of fluid entering control chamber 103. That is

20 highly restrictive first passageway 102 provides slow movement of valve member 107

towards valve seat 119 thereby providing the desired duration of fluid flow.

Fig. 7 illustrates a cross-sectional view of the valve with the relief valve 106
closed, such that the pressure in the control chamber 103 is rising to close movable valve

25 member 107 against valve seat 119.

Referring to any one of the figures 3 to 7, operation of the valve 1 may therefore be

summarized in the following steps:

30 1. Push button 113.

2. Button 113 therefore pushes against member 104,



cl osed, such that the pressure in the control chanber 103 is rising to

cl ose novabl e val ve nenber 107 agai nst val ve seat 119. Referring to any one
of the fiwonew/ 2180 7, operation of the valve 1nay ther @Cona2bes/®wmari zed
in the follow ng steps: 1. Push button 113. 2. Button 113 therefore pushes
agai nst nenber 104.3. Myvenent of nenber 104 is against pressure of spring
117. 4. As nenber 104 noves, relief valve 106 opens, allowing fluid to flow
from chanber 103 to outlet 120 via reJgef port 121. 5. As fluid is expelled
fromchanber 103 via relief port 121, sonme fluid enters chanmber 103 from
inlet 101 via orifice 105. 6. As orifice 105 is very restrictive, and the
amount of flyid enterjn hamber 103 is | ess than t expelled via relief
port, the pr LR R#@%@%ﬁ%@{ﬁ@g@pggg?ssgﬁe O&épﬁl%ﬁgﬁessure i n chanber 103
drops, valve ALHibel G0aTRISS SNRKr VERE MR YReriCalliohh PR MRty SUCh
that flurd flows frominlet 101 to outlet 120. 8. As valve member 107 noves
away from valchembealt0310 9ntlsiphZiOnga feligf pot 420 conpressed. 9. As spring 117
is conpressed, the relief valve 106 then_cl.oses..10. Wen reljef valve 106
is closed, tHe piiksuperslisd hambeiombes 08 a¥ip Selef PPk cl Zndomentiat 489 s
nmoveds t owar d%héﬁf}iaé/ﬁlo%ef%m%gt Hitik ofiR& ¥®.ve again shuts. The novenent of
the flow control elenent 104 relative to orifice 105 whenever the valve is

activat ed camsabrificepr(3visdery Rstrittiaasantiahe embtuitodfl fluig chireing paadbaf 1 (3he
shutting and openi ng speeds. (accel eration). One preferred way of achieving
this, is by deséhayBas sxgetiedviarelisdppiethe Piteathchaorist A03 e first
passageway 10 Q he var.i e N aid | ative V, nt S Fig.
S ot by< e rbaatery Sattbin] Sbbh PRk u R v A0 YT e
cross-sect i ongatafl 9tihepéd wave B0tH bt fhid MR fidd irded (aribfouger 1005.

10 8. As valve member 107 moves away from valve seat 119, spring 117 is also
compressed.
9. As spring 117 is compressed, the relief valve 106 then closes.

10.  When relief valve 106 is closed, the pressure in chamber 103 starts to rise and
member 107 is moved towards valve seat 119 until the valve again shuts.
15
The movement of the 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 the first passageway 102 to be varied with said relative
20 movement (as shown by Fig. 1), and/or by introducing variation (eg. tapers) on either or

both cross-sections of the flow control element 104 and orifice 105.

The cross-sectional area of the internal walls of o-ring 111 is dimensioned so that it
is small enough to be closed/opened by small forces, and yet, large enough not to get

25 clogged by solid particles that are small enough to pass through opening 102.

Figs. 8 and 9 show section views of another preferred arrangement for the
passageway 102, in this case it is a non-circular arrangement. Such non-circular
arrangements for passageway 102 provide yet another desirable feature to the valve. That

30 is having the choice to shut the valve anytime before it shuts automatically. This is

achieved by having flow control element 104 rotatable relative to the resilient walls of



The cross-sectional area of the internal walls of o-ring 111 is di nensioned
so that it is small enough to be cl osed/ opened by small forces, and yet,

| ar ge enowiglzoowais2182 get cl ogged by solid particles that parAwEms/doienough to
pass through opening 102. Figs. 8 and 9 show section views of another
preferred arrangenent for the passageway 102, in this case it is a
non-circul ar arrangenent. Such non-circul ar arrangenents for passageway 102
provi de yet another desirable feature gt the valve. That is having the
choice to shut the valve anytime before it shuts automatically. This is
achi eved by having flow control elenment 104 rotatable relative to the
resilient.malq i S i So i Ll
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i ncrease_the effective cross-section of. opening 102 as sho by Fig.. 9.
This | Pt Th s {Eeagy Hecelteghvs BWSW?CPOJAPFBW e 1Y apeshor ot Noligo?- Hhis o
into chapbiehsel M3tHeOcrbiCieRAsE willnAIRPYhd BEE @RSAIW drhBuid RERI ciRimpi 19 fxember
107 normal ly noves towards val ve seat 119. Wien nenber 104 is allowed to

returh obcregendlprely incseaginggibeaipeed at evhi¢n nehibst d&Fenormally eovessiolwaedst

wal | s of i £ 0 t everts.to its normal. state .rea f.or
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cart ri dghisfasenbgitht addilent valletofQirifice 1106 tBX v avé Reveatls t6eW ndahyestiedeRlsy and
capabl e fgf bej n%,act uated wth any kind of actuating neans as |ong as said
means ar r?:%féeél%gﬁ' delivering the relatively very |Iow forces and the very
smal | correspondi ng di spl acenment required to control the position of the
relief valve nmenber between open and cl osed positions. That is, unlike
conviht i onal Kieakisshosaiin sesionat viey, theaabrerimyn univiersdbcartridpe lfems syitbr foul  and

mniaturjze ans and t hus ki.ng. t he ,devi.ce i.table faor w der range of
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skilled in the art that this 'cartridge’ may be easily install'ed into an

ot her wi sferced Ao e viHIsmadl qasrespendivg displagdeent apquradootrongdf thetosislop of
the relief valve member between open and closed positions. That is, unlike conventional

15 means, said actuating means may include much less powerful and miniaturized means and

thus making the device suitable for wider range of applications.

Fig. 11 shows, also in sectional views, various different activation states of the

cartridge. It will be appreciated by persons skilled in the art that this 'cartridge' may be

20 easily installed into an otherwise conventional valve, to enable the valve to be effectively
updated to a valve which only requires relatively low-powered activation, and results in

relatively lower flows to operate.

Referring to figures 10 and 11, the operation may be summerised in. the following

25 steps;

1. Push button 113.

2. Button 113 therefore pushes against relief valve member 106.

3, Movement of relief valve member 106 is against the biasing means 122,

4, As relief valve member 106 moves, it allows fluid to exit from chamber 103
30 via relief port 121,

5. As fluid is expelled from chamber 103 via relief port 121, some fluid enters



updated to a valve which only requires relatively | ow powered activati on,
and results in relatively lower flows to operate. Referring to figures 10
and 11, twe 2opasams2zon may be summerised in the foll ow ngCItadRs)s/00192Push
button 113. 2. Button 113 therefore pushes against relief valve nenber 106.
3. Movenent of relief valve nmenber 106 is against the biasing neans 122. 4.
As relief valve nenber 106 noves, it allows fluid to exit from chanber 103
via relief port 121. 5. As fluid is expelled fromchanber 103 via relief
port 121, sone fluid enterschanber 103 frominlet 101 via orifice 105. 6.
As orifice 105 is very restrictive, and the anmount of fluid entering

chanber 103 is Ies t t ex d viag relpef port, the pressure in
chamber 103 drops.° l(ﬁ‘{: O‘Brlg H’ V‘iar?r%ﬁ%ﬁh% 103 drops, val ve nember

107 noves a fro t en v ws
from ol ot ‘fgéi 'O )é% %Sf}gct‘!@a(zseﬁ Veil};L?esﬁﬂ:t 9 eﬂxd tﬁ%%ﬁo&%#&*hﬁlﬁ%htermg ﬂ?%hﬂgval ve
seat 119, spring 1108 isdessl than dmtrpevcpslhaeldwa QelicApostp thengredsufe s chanpsrelsed,
the fl ow control éemant 104 (which is an integral part of the fixed end of
spring 117) noves ?'@PHtive to val ve nenber 107. 10. \Wen push button 113 is
rel eased to | ow I , ch 103
Crarto to rish and s ul Vel HEhin o8 BO% IIE aREERE {0 CuloBe EREb
t he val ve again shwl*& seht 118 1d ofee by, sudtathad fitidaflowh &rotn et fLOOWS vatiste of
t he present invent{ﬁp t herefore

8. As valve member 107 moves away from valve seat 119, spring 117 is also
compressed.
10 9. As spring 117 is compressed, the flow control element 104 (which is an

integral part of the fixed end of spring 117) moves relative to valve member
107.

10.  When push button 113 is released to allow relief valve 106 to close, the
pressure in chamber 103 starts to rise and valve member 107 is moved

15 towards valve seat 119 until the valve again shuts.

It will be appreciated that the time flow valve of the present invention therefore

provides a valve which, may be activated by an activation means to open the valve for a
period of time. By the design of the valve of the present invention, the valve will

20  automatically shut off at a predetermined period of time. The predetermined period of

time may be varied according to the design characteristics of the components of the valve,

It will be appreciated that numerous variations and modifications to this invention
will become apparent to persons skilled in the art. All such variations and modifications
25 should be considered to fall within the scope of the invention as broadly hereinbefore

described and as hereinafter claimed.



provi des a val ve which, may be activated by an activation neans to open the
valve for a period of tinme. By the design of the valve of the present

i nventi orlvot2h@/082182e wi || automatically shut off at a pPE@ARMISMGER1peri od
of time. The predeterm ned period of tinme may be varied according to the
design characteristics of the conponents of the valve. It wll be

appreci ated that nunmerous variations and nodifications to this invention
wi || becone apparent to persons skillgd.in the art. Al such variations and
nodi fications should be considered to fall within the scope of the
invention as broadly hereinbefore described and as herei nafter

cl ai med. » 1. A valve device, including: a fluid inlet; a fluid
outlet; a’valve seat, defining an opening through which fluid is adapted to
flow frdm saidvilRkdevice iscludingut | et ; a val ve nmenber, novable relative to
said val ve sea _aetmeen an open and a closed position; a control neans, to
oper ate sai d a/af énlgbvi ce for a predeterm ned period of tinme, said control
means i ncl udingiigayaeptrol chamber; a first fluid passageway between said
inlet and said control chanber; a second fluid passageway between said

cont riol chantrevalenseasalediningt dnedpenimgfthwngh oviticlofluil iemdmted to Howlfeas saidne of

sai d passageways; bi asi ng means adapted to normally bias said flow
control 1@%&%{?@3}%& first position, wherein the flow of fluid in at |east

one of said RAGHAIMMRbET, inSovaBREERAVE SIS §hRE Redtdetvosal ancop¥Ripa a dissedr ged
to said closed position; and, an activation neans, operatively connected to

sai d fl @Rsident rol el enent,

a control means, to operate said valve device for a predetermined period of time,

10 said control means including:

a control chamber;

a first fluid passageway between said inlet and said control chamber;

a second fluid passageway between said control chamber and said outlet;
a flow control element in at least one of said passageways;

15 a biasing means adapted to normally bias said flow control element to a first
position, wherein the flow of fluid in at least one of said passageways is impeded and
wherein said valve member is urged to said closed position; and,

an activation means, operatively connected to said flow control element,
which when activated is adapted to move said flow control element from said first position

20 to a second position, wherein the flow of fluid in said at least one passageway is permitted,
causing said valve member to, for a predetermined period of time, move to said open

position.

2. A valve device as claimed in claim 1, wherein said activation means is activated by

25 auser depressing a button against the bias of a spring or other biasing means.

3. A valve device as claimed in claim 1, wherein said activation means includes a

magnet or electromagnet to cause movement of said flow control element.

30 4. A valve device as claimed in any one of claims 1 to 3, wherein said biasing means

is a spring, the spring being selected according to the desired predetermined period of time



whi ch when activated is adapted to nove said flow control element fromsaid
first position to a second position, wherein the flow of fluid in said at

| east oneWPBWA§EWAY is permtted, causing said val ve nBeBU20/00181 a
predeterm ned period of time, nove to said open position. 2. A valve device
as claimed in claiml wherein said activation neans is activated by a user
depressing a button against the bias of a spring or other biasing neans. 3.
A val ve device as clainmed in claiml1, gherein said activation neans

i ncl udes a magnet or el ectromagnet to cause novenent of said flow control
element. 4. A valve device as clained in any one of clainms 1 to 3, wherein

sai d biasing. preans i.s .a Spri the spring being selected according to the
desi redafg?gglggg?ﬁivﬁk@ IBSFﬁﬁéquePP?P&ﬁor whi ch said valve is desired to be
opened. 5. A valve as clainmed in any one of clainms 1 to 4, wherein said

flow control element is substantially elongate, and includes a narrower
portion.-6. A valvgasglrimedinaey pre of daimssl fonhevksrpinsaidiflow conirlrelogrventi on of

said fl : t, .l ate with the respective
passage\(}\évf/&q(g%%&%h %ﬁbﬁgﬁ?’sa$2989@kq@#%gp %ﬁg{aéi med in claim®6, wherein,
upon &ctivation of said activation nmeans, said flow control el enment noves

wi thin said passageway .such that flow of fluid is permtted about said
nar t owe S por LA SHLVE B RSN an oA 2 JEIEEh et i e PP SR GTRY APRERLY ¢ o
7, wher elidinerd$s &b Q¥oeant kath B v PYRagMdyinviath lteamt one of said
passageways, said flow control elenent acts to cléan or clear said

passageway(s) of any particulate matter. 9. A valve as clainmed in any one

of cl ai 1t er 8] ai d.predet er.m nt t i B ried
by one of mor vare M EIGta SRS S RAE R AT & el TR AREL S
varyig safde floangédirddr elements nioeed ividthi® fsaidh padsh@amw 30 Blicho thae | fiove if; fluidvRr yi ng

the length or cross-section of the narrower portion of the flow control
permitted about said narrower portion thereof.

8. A valve as claimed in any one of claims 1 to 7, wherein, as said flow control
element moves within at least one of said passageways, said flow control element acts to

15 clean or clear said passageway(s) of any particulate matter.

0. A valve as claimed in any one of claims 1 to 8, wherein said predetermined amount
of time may be varied by one or more of:
varying the length or cross-section of the passageways;
20 varying the length or cross-section of the flow control element; .
varying the length or cross-section of the narrower portion of the flow control
element;
varying the size of the flow control chamber;
varying the relative size of the flow control element in the passageway(s);
25 providing tapers or other variations on the flow control element and/or the
passageway(s); or,

varying the cross-section of the passageway(s) and/or the flow control element.

10. A flow control element for a valve device which is adapted to operate for a
30 predetermined period of time, said flow control element including a narrower portion

thereof which controls the flow of fluid in a passageway therearound.



el ement; varying the size of the flow control chanber; varying the relative
size of the flow control elenent in the passageway(s); providing tapers or
ot her varwetzv@ns2mp the fl ow control el enent and/or theppasarg®wayQs); or,
varying the cross-section of the passageway(s) and/or the flow control

el enent. 10. A flow control element for a valve device which is adapted to
operate for a predeterm ned period of tine, said flow control el enent

i ncluding a narrower portion thereof.wpich controls the flowof fluid in a
passageway therearound.11l. A flow control elenent as clainmed in claim 10,
wherein said flow control elenment acts to clean or clear any particul ate
matter fromw thin a passageway in which it is installed. 12. A cartridge
for a valve device, which may be installed or retrofitted into an otherw se
convent ildnal AvAbweodevl demedidas ddaimetiindlaih 10pehateimegaid flosd ventrbéd ¢lement
wherein the val ve devi ce includes: a fl¥id inlet; a fluid outlet: a, valve
seat,  dBF P iAo FIERT ALY PAFBHAE ARHEh HORLHIE 5 ResSRaschay ot VB din sai d
inlet tg,cgded outlet; a valve nenber, novable relative to said val ve seat
bet ween an open and a cl osed position; a biasing neans adapted to normally
bi as 5sai d val ve menber to said closed position; a control means, to operate

said valye dqvi -for r t arm ned riod,of.ti sai nt r.ol neans
= nel udi rl% a‘?xc S%jt?rrléﬁe gﬁaﬁb‘ga?x?e AEEd ConiE may 1R idstlBa §PhetrofBBS R IE
otherwise conventional valve device.

13, A method of operating a valve device, wherein the valve device includes:
10 a fluid inlet;
a fluid outlet;
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

15 position;

a biasing means adapted to normally bias said valve member to said closed
position;

a control means, to operate said valve device for a predetermined period of time,
said control means including:

20 a control chamber;

a first fluid passageway between said inlet and said control chamber;

a second fluid passageway between said control chamber and said outlet;
a flow control element in at least one of said passageways;

a relief valve member in said second fluid passageway;

25 a biasing means adapted to normally bias said relief valve member to a first
position, wherein the flow of fluid in at least one of said passageways is impeded
and wherein said valve member is urged to said closed position; and,

an activation means, operatively connected to said flow control element,
which when activated is adapted to move said relief valve member from said first position

30 to asecond position, wherein the flow of fluid in said at least one passageway is permitted,

causing said valve member to, for a predetermined period of time, move to said open



a first fluid passageway between said inlet and said control chanber; a
second fluid passageway between said control chanber and said outlet; a

fl ow contWORKVSABAt in at | east one of said passageway$CTAL2N8/08192¢al ve
menber in said second fluid passageway; a biasing nmeans adapted to nornmally
bias said relief valve nenber to a first position, wherein the flow of
fluid in at | east one of said passageways is inpeded and wherein said val ve
menber is urged to said closed positiom. and, an activati on neans,
operatively connected to said flow control elenent, which when activated is
adapted to nove said relief valve menber fromsaid first position to a
second Itidn on, wherein the flow of fluid in said at | east one passageway
is perm‘tted, causing said valve nenber to, for a predeterm ned period of
tinme, rrumeimethsdumblwmeﬂme}tslocﬁn sai d rret hod i ncl udes the steps of:
operating said actl vat | on, neans, wher said activation neans acts agai nst
the bias of s E’iga%afcl@“ﬁ@aﬂ% AW, e@h}’ daidedqtivatim meanyasis exgamsbhesai d

first poghddbonid Rasifl fheSRCS ri'ﬁ’od%()s%i& lﬁﬂQf valehERYe %‘@mf Ff&vﬁ@{ sithdolsRigsai d

at | east one passageway Is permtted to cause sai VE nenber to nove to
sai d %pe&chm‘bmsutmn fadweredy plneaﬂewelfrﬂmém pd iab thasifortei russagévay & parhiitgeddevi ce,

subst ant | al S rein descri r ef, ce to,the .ac

ar et ng<etae gV et B3RO G Rathorn ppufat R S B ERR A e
with reference to the acconpanying drawi ngs. 16. A cartridge for a valve
device, substantially as herein described with reference to the
acconpariii ng Ar Faivagdeviees, spbsttisly 6% bgsematdesgribedy atithe 1géoyense, to the

subst antdc@‘l)ﬂjgarg,?né@ra%&SQescr i bed.

10

15. A flow control element, substantially as herein described with reference to the

accompanying drawings.

16. A cartridge for a valve device, substantially as herein described with reference to

15  the accompanying drawings.

17. A method of operating a valve device, substantially as herein described.



