Washi ng machi ne water recovery system Technical Field The present invention
relates to a systemfor regulating the flow of water discharged froma
washi ng meohnewn73diBe present invention also relates to acmstGhes/candi
apparatus for regulating the flow of water discharged froma washing

machi ne. Background The need for water saving systens has |Pcrﬁased ?éer
the years am d concerns r 0 I parts of the world,
mate¥ restrictions have.ﬁé%n éﬁ%ﬂgﬁ%ﬁ%%gﬁiﬂwg 0 assist in

ci rcunventing wasteful use of avail able water supplies. Attenpts have been
made to reuse water consumed during household activities for use in other
applications. For instance, watcfedhnthalgBieldom a washi ng machi ne, such

as a clothes i n hipne ar_a di.sh washjng machine, is nual
collected in a é%kggggg?%gusé@VF@&16¥herr$%ﬁ§%%olgoacfﬁvi§¥% ??CI%%F
housebol d eequVatims typi calby ol wdedd uahkbpakbedt oft&h . ai r#hgathgn,
cl eaning the house or_ cleaning the car. Wilst such a nethod can be an
adequat e SEHUIR f of NSRS SRE eF NVERELRBL FIPET n%®l¥&8s céRstanmerdadt ori ng
and col | echi@napbakheasalesl disfhangad, oD g, washing Ipchi 0g, apdoganual
transportation of the collected water 1o another Iocation for reé-use.
Accor di ngl §zon hrereashdsg snacimied. t 0 provide a system nethod and appar at us
for regulating the flow of water discharged froma washi ng machi ne t hat
overcones or at

10 Background

3
er

The need for water saving systems has increased over
the years amid concerns of water shortages. In some parts
of the world, water restrictions have been implemented in
order to assist in circumventing wasteful use of available

15 water supplies.

Attempts have been made to reuse water consumed during
household activities for use in other applications. For
instance, water discharged from a washing machine, such as
a clothes washing machine or a dish washing machine, is

_ 20 manually collected in a tank and re-used for other
household activities. Other household activities typically
include flushing the toilet, irrigation, cleaning the house
or cleaning the car. Whilst such a method can be an
adequate solution for saving water,' the method involves

25 constant monitoring and collection of the water discharged
from the washing machine and manual transportation of the

collected water to another location for re-use.

Accordingly, there exists a need to provide a system,

method and apparatus for regulating the flow of water

30 discharged from a washing machine that overcomes or at
least ameliorates one or more of the disadvéntageé

described above. Particularly, there exists a need for a



| east aneliorates one or nore of the di sadvantages descri bed above.
Particularly, there exists a need for asystem nethod and apparatus that
can be adapteeh/fe373use with exi sting washi ng machi nes, aoa/scaosion®s1 N ni nal
effort on behalf of the user. Summary In one aspect, there is provided a
system for regulating the flow of water discharged by a water discharge
punp of a washing machi ne during the course of a wash cycle, the system

conpri si ng:, RRoUtl &ty LONGNET 2pRRRRLE Oft iEhanAgh| bRy a4l sghanged from

said washi ng machine during said wash cycle; a storage tank in liquid

comuni catiidiy Wikt tdaiod veshian seshdineshornst aeiang rest e ndinech&Lfedtd rom

sai d washingbg%p inef %hgr%gg%ge conduit in liquid conmunication with said
t

outl et condui OF 3rain|ng wat'er di scharged from sai d washi ng nachi ne; a

val ve capabl e of channelling discharged water in said outlet conduit to
either said storage tank or said drainage conduit; and a controller capable
of oggrating sai d val ve and of detectin% t he progress of said wash cycle
based on the operation of the water rge punp of said washi ng machi ne,

wherein in userpsaighLontdlder apelad esi sai gryal ¥4t 0ar egylsats, dependi ng
on the progress of said wash cycle, the flow of water fromsaid outl et
condui t t gegivtliagringai dhst orfdge t ank ovasar d diachaygeedondiit 2 water

discharge pump of a washing machine during the course of a
wash cycle, the system comprising:

10 an outlet conduit capable of channelling water
discharged from said washing machine during said wash cycle;

a storage tank in liquid communication with said
outlet conduit for storing water discharged from said
washing machine;

15 a drainage conduit in liquid communication with said
outlet conduit for draining water discharged from said
washing machine;

a valve capable of channelling discharged water in
said outlet conduit to either said storage tank or said

20 drainage conduit; and

a controller capable of operating said wvalve and of
detecting the progress of said wash cyclé based on the
operation of the water discharge pump of said washing
machine,

25 wherein in use, saild controller operates said valve to
regulate, depending on the progress of said wash cycle, the
flow of water from said outlet conduit to either said
storage tank or said drainage conduit.

In anothér aspect, there is provided a method for

30 regulating the flow of water comprising the steps of:



I n anot her aspect, there is provided a nethod for regulating the flow of
wat er conprising the steps of:(a) discharging water froma washi ng machi ne

duri ng thgoeosywss’ef a wash cycle; (b) channelling sai dpdirschersgesizynat er

t hrough an outlet conduit to a valve; (c) nonitoring the progress of said
wash cycle using a controller, wherein said controller detects the progress
of said wash cycle based on the operation of the water discharge punp; and

(d) regul ating, (si ng; sah&r-SONG T QbLBE, g f4 OWaghingt alaciisehag@ethd rom
said valve to either a storage tank for storing said discharged water or a
dr ai nage comiuteuise f ak nvagh seyeleli scharged water, depending on the

progress of said wash cycle,.ln anot her aspec here_ i ovi ded
apparatus for rg%)ul a?l%gn?ﬁlel??ovfn% (via %?&d?%%%cgar g"é%t%]?o%%&/\lg{khi ?%h
machi ne dusutiget heotduiset ©fa avanasd; cycl e, the apparatus conprising: an
outl et conduit connectable to the outlet port of a washing machine in use,

sai d dutlet conted t BREHePLEEPALFRS oPTRAARREI PENG ARG el et ¥19m sai d

washi ng machine: dyiiog sahdr¥eahsey el @ont 1310208 £aURl 80rdors&d d
outl et conduit, said storage tank being capabl e of storing water- di scharged

from sai d askieng mezi neycd edrizd sead e cvonche t opeupltédnt cokaitdeoud egr
conduit, said .drai nage Cpna(\jrlilcilt bei ng capabl e of draining water discharged
e;

fromsaid Sscﬁl??'l@g

(d) regulating, using said controller, the flow of

10 water discharged from said wvalve to either a storage tank
for storing said discharged water or a drainage conduit for
draining said discharged water, depending on the progress
of said wash cycle.

In another aspect, there is provided an apparatus for

15 regulating the flow of water discharged from a washing
machine during the course of a wash cycle, the apparatus
comprising:

an outlet conduit connectable to the outlet port of a
washing machine in use, said outlet conduit being capable

20 of channelling water discharged from said washing machine
during said wash cycle;

a storage tank coupled to said outlet conduit, said
storage tank being capable of storing water discharged from
said washing machine;

25 a drainage conduit coupled to said outlet conduit,
said drainage conduit being capable of draining water
discharged from said washing machine;

a valve having an inlet coupled to said outlet conduit
and at least two outlets that are respectively coupled to

30 said drainage conduit and said storage tank; and

a controller capable of operating said wvalve and

detecting the progress of said wash cycle based on the



a valve having an inlet coupled to said outlet conduit and at |east two
outlets that are respectively coupled to said drainage conduit and said
st or age twokpnoeang37a control |l er capabl e of operating sai ¢cralceesangist
detecting the progress of said wash cycle based on theoperation of the
wat er di scharge punp of said washing nmachi ne, wherein in .use, said
controller operates said valve to regul ate, depending on the progress of

sai d washoeuches ohheok! omnof water friammaidd oythet senduiiqt Q. £ithey said
st orage tggk orlgaidodrainage conduiﬁﬁ Deff%?t?bh% The follow ng ﬁ%ﬁ%s and
terns usedabbdieren shall have the neaning indicated: The term "wash cycle"

as used herein refers to at Ie%§t fmo t%gﬁg of the wash cxile of %iwashing
machi ne. Each 8f€5&ird af* "85<t & StAYES %ﬁrﬁf?ﬁ%ﬁ%ﬁgﬁﬁl (ﬁﬁ%ﬁﬁ <Dev_els
of soap i Reyallate, Faepexaiplge ont NGt EEE £ dBYs LA e ysiegp washi ng
stage" and_a "rinse stage" in which the soap content in water of the soap

washPng sfag¥ it hifierr r e veaid tpietkdlap et ite waterenf I3HE rinse
st age. Tthgrg%g angngro%aq@r%ﬁ%&%%gé(gqﬁégi§oap washi ng stage or the
T shi ng age”

rinse stage. e term"soap wa as used herein refers to a stage
of the wash cycle in which water containing soap is added to the washing
machine to wash materials in the §pin .machine. The term"rinse stage" as
used herein refers to a stage of ?%’Jﬁﬁs Pitl e in which water containing

no soap The following words and terms used herein shall have

10 the meaning indicated:

The term "wash cycle” as used herein refers to at
least two stages of the wash cycle of a washing machine.
Each of said at least two stages having different content
levels of soap in water. For example, the wash cycle may

15 comprise a “soap washing stage” and a “rinse stage” in
which the soap content in water of the soap washing stage
is higher relative to the soap content in water of the
rinse stage. There can be one or more stages of the soap
washing stage or the rinse stage.

20 The term "soap washing stage” as used herein refers to
a stage of the wash cycle in which water containing soap is
added to the washing machine to wash materials in the
washing machine.

The term "rinse stage"” as used herein refers to a

25 stage of the wash cycle in which water containing no soap
is added to the washing machine and is used to rinse the
materials being washed in the washing machine. The water
of the rinse stage has a lower soap content relative to the
soap washing stage.

30 The term “soap” is to be construed throughout the
specification to include any cleaning agent suitable for

cleaning any materials. For example, the soap may be a



is added to the washing nmachine and is used to rinse the materials being
washed in the washi ng machi ne. The water of the rinse stage has a | ower
soap contwotwdel7ad?sve to the soap washi ng stage. The terprorisGaoapiosss to be
construed throughout the specification to include any cl eani ng agent
suitable for cleaning any materials. For exanple, the soap may be
aconnercially available detergent suitable for washing dishes or the soap
may be a ly, a o] ap ki I

| aunderi ng g f%%%? 'éké%%ﬂé%@mggﬁfegéﬁgghlﬁgﬂ%ﬂﬁawe er§T%Q§%?ers to
a nachlnedummBﬂnoﬂlshe aaaprnBQ'W&shanabmmeabsaaﬁﬁ Gwmﬂﬁahkﬁwpou@drto

|nclude a cl ot hes _washi chi.ne a di h mash g hi n The term
substant §Iﬁfaﬁbl§6ﬁﬁipg§gg§? (ﬁé ?iggh %bnpletely no
soap”. For exanplee,tahad erwLit iy Nhaleh i ﬁélbshénhlséld' nlRiSOMELFIBY B8 a
conpletely free of soap or it may include traces of soap. Were necessary,

t he Word Teghstentilat yutidjsps G%ﬁ’ctecredt@r@msﬂﬁhéﬂilj‘é@ﬂﬁ $ oANEf G b

L Dvent ! o0 soHUGRS AR hEdGLNer Whisstn I, SRy " SRERLLS GG ALas o
"conpri se ammati1 cal variants ereo % I'Mtended 1o represent

"open” orwasmum@ﬁmweﬁuhﬁnguage.such that they include recited el enents but
al so permt inclusion of additiopa unreC|ted el enments. tail ed

Di scl osure of %ﬁﬁxﬁ?ﬁ%tgsﬁ&ﬁﬁﬁPg?? 1¥oM9 i $R3R ngPBnbiSE e =S gt 2°8§st em

met hod and, appakat ugef Of‘céﬁﬁylfe@éwg héowfpmat er pdirschanfgdef r ophgewashi ng
machine wi Il now be discl osed
10 containing “substantlally no soap” may be completely free

of soap or it may include traces of soap. Where necessary,
the word “substantially” may be omitted from the definition

of the invention.
Unless specified otherwise, the terms "comprising” and
15 "comprise", and grammatical variants thereof, are intended
to represent "open” or "inclusive" language such that they
include recited elements but also permit inclusion of

additional, unrecited elements.

20 Detailed Disclosure of Embodiments

Exemplary, non-limiting embodiments of a system,
method and apparatus for regulating flow of waterx
discharged from a washing machine will now be disclosed.
The water, i1s discharged by a water discharge pump of the

25 Washing machine during the course of the wash cycle.
Advantageously, the system allows an operator to
program the controller to allow water discharged from a
washing machine, during a wash cycle, to be routed to
either said storage tank or said drainage conduit.
30 Typically, when water having a relatively high soap content
is discharged from the washing machine, such as during a

soap washing stage of the wash cycle, the controller can



The water is discharged by a water discharge punp of the washi ng nmachi ne
during the course of the wash cycle. Advantageously, the systemallows an
oper at or wo 2pescagsEm t he controller to allow water di schacgsd2i0sm0431 Washi ng
machi ne, during a wash cycle, to be routed to either said storage tank or
sai d drai nage conduit. Typically, when water having a relatively high soap
content is discharged fromthe washing machi ne, such as during a soap

washi ng stageatk tthe Washveyebealtbe cort rold&iacgaaciHate the Mo to
al l ow the discharged water to report to the discharge conduit and not the

storage t &R/k. thepi chissghasgren seRrEtithavang aneél athgel pugwBoag-aivht ent or
bst anti oa .S .di ged fr i,n i_ne, S
Zﬂr isngnaI ?b’%g gtlglde%& ! h@%@%{ cyc % QF}E%E%BW%PI g“rowga%tr?l)a ctcuozﬁ'gé}yﬁe

val ve to alrl csulidienrdi schiy gad watsgy, tdsr efechatrgedhef séror age twshiang not
t he gi scharge .condui t. Advargjt eously, . the discl osejg s}xst em al | ows a user
n

a
to captur B25Rd"Fet A4 Matr HavPRg & FHPSF s§5F 960 ® ol aSE grycle,

utilisati@Re Theashing mehineacanabe atrdeeasiappe ofoa ghathes mashing
machi ne and a di sh washing machine. During the course of said wash cycle,
wat er contaisghagoear yiatgn dveleririsoap toat eherpag bendi seldamgpdd.tiRhe wash

cycl e myd%%%'éir @ ac&&&it‘.“mh}&@@ar%{gggowlW“?‘-‘t%e‘“’a&%c%séﬁar el y the
wat er di scharge punp conprisSes soap and a su%’sequent second washing st age
in which watietvsdias targed Rpptheanvaner rditsahangs umawionprd siesy | 858 soap
than the first stafge. The first washing cycle may conprise one or nore soap
masﬁpng Sp§&§§nt or later utilisation. :

The washing machine can be at least one of a clothes
washing machine and a dish washing machine.

During the course of said wash cycle, water containing
varying levels of soap content may be discharged.

15 The wash cycle may comprise a first washing stage in
which water discharged by the water discharge pump
comprises soap and a subsequent second washing stage in
which water discharged by the water discharge pump
comprises less soap than the first stage. The first

20 washing cycle may comprise one or more soap washing stages
in which water containing soap is used to wash materials in
said washing machine and a drainage stage in which the
water containing soap is discharged from the washing
machine. The second washing stage may comprise one or more

25 rinse stages in which water containing substantially no
soap 1s used to rinse the materials being washed in said
washing machine and a drainage stage in which said rinse
water is discharged from said washing machine.

The controller can detect the progress of the wash

30 cycle based. on the activity of the water discharge pump.

. The controller may be coupled to a detector capable of

detecting operation of said discharge pump. Optionally, in



in which water containing soap is used to wash materials in said washi
machi ne and a drai nage stage in which the water containing soap is

di schar gegtof20em7837v@ washi ng machi ne. The second washi ngpetrageorsayo430np
one or nore rinse stages in which water containing substantially no so
used to rinse the materials being washed in said washing machi ne and a
drai nage stage in which said rinse water is discharged from sai d washi

machi ne. The coifid ohleLc£8R deteet st haPrHpass Hf ot haawashaeyc! &y dese
the activity of the water discharge punp. The controller may be couple

a det ect obasmsalie whedeeecthag vei@ratdorclsirgai Budp s éBarqRe @iy or
Cpti onal Iy J nyse...§ he, deleetar detacl sthe progy ess ol said vash e
The W g ge punp ?? ( 0

i nL
based on efTh r ter discharge I's operating or n operatin
t he coursentfodnsash) cyslie. comtamdtieer éabodtsenhe sgidgcons r olfl esadet

t he progress of said wash cycle based on the sequence of the water

di sph%rge"‘ﬁﬁ?p BYet at PRGSEn P hot PEpeF STV RS n Ofhe - Rourabesr H e TS c
Duri ng th%&dg :5%@@&%&9 shadewot NGocot 1,04 | eh GaR opsiate bhe valyant

channel the charged water to the drainage conduit. During the secon
washi ng stageie-the controller can operate the valve to channel the

di schar ged wat t.0 the stora tank. .l.n onge_enbodi nent en.the e
sai d soap vvashi%’ﬁlg“sntgaggh?s JA'rl sC a?qﬁes lfnlgomSg%?%’ vvg:s i n&bﬁgg ?%g,r s%\iﬁltlj

control | erofeamntepetiad evaaived W vehdwvnehannel iadchaigedawgedrwaierth®
drai nage conduit. In another enbodi nent, when the water of said rinse
i s di&charedadsm sanduhhshi nBUFaBHi fd'® s&PEORENtWI BRI cghage, the

controller can operate the valve to channel the discharged
water to the storage tank. In one embodiment, when the
water of said soap washing stage is discharged from said
washing machine, said controller can operate said valve to

15 channel said discharged water to said drainage conduit. 1In
another embodiment, when the water of said rinse stage is
discharged from said washing machine, said controller can
operate said valve to channel said discharged water to said
storage tank.

20 The system may further comprise a drainage tank in
ligquid communication with said drainage conduit for storing
water channelled to said drainage conduit.

The system may also further comprise a motor
controllable by said controller to actuate movement of said

25 valve. The motor may comprise a rotatable shaft coupled to
said valve to actuate said valve to channel water between
either of said storage tank or said drainage conduit. The
motor may be a servo-motor.

The system may comprise a storage tank conduit

30 connecting said storage tank to said valve.

At least one of said drainage conduit and said storage

tank conduit may be positioned below said valve to allow
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operate said valve to channel said discharged water to said storage tank.
The system nmay further conprise a drainage tank in liquid comrunication

wi t h sai dworasenagszsconduit for storing water channel | edpte/ssaisd/odiai nage
conduit. The system may al so further conprise a notor controllable by said
controller to actuate novenent of said valve. The notor nmay conprise a
rotatabl e shaft coupled to said valve to actuate said val ve to channel

vater betvesivieithed Qbedl dSt enage gpnkcehonai gk dgahnage condui tondhe
notor may be a servo-notor. The system may conprise a storage tank conduit
connect i ngeebdinen ageheank atinagal dcoraluid p¢ pesstionedofoedaivd srrbd nage
conduit and said.storage ta ndui t, may, b osi td.oned, bel sai d |l ve to
al | owdi sch‘éargve% V\fiaot er‘ﬁtggwf I ggvsﬁgagg?flonw%tfe]gr gcvol t §‘/E|.lolwn 8 e %%Tv%(l)g?neé/n , the
drai nage cerghtityi s positioned bel ow said valve to allow di scharged water

to flow by action of gravity. The system nmay conprise a user interface
el ect?ically colhff edVEbeBal'aycE6RMPEILFEr 2t 31SEN Wi e HIATe t DL ST Hrrat bY

channel |i ng, gf 1 di seBarged; wabar -Between ai fh §f 0agesd Ank cangs sai sl €k ai nage
conduit, depending on the progress of said wash cycle. The user interface

may conpricEmnel bihayofo disdheaged heatmogrebgeat thédwastrmags etamhe
nor e

ai 0 LEDs VBF 1 BEREA T REISaCh SPAg6 oI nHE Wakn By e TREVEESPage” t ank
ey conprisei dnvst | €ycpé pe Fios ehanned ddMth vatmrly teomtr 2Pl 4 afitepo Tapabl e
of Cfgsunygg gggicate the progress of the wash cycle. The display
may comprise one or more light emitting diodes (LEﬁs), each -
of said LEDs corresponding to each stage of the wash cycle.
The storage tank may comprise an outlet pipe for
channelling water to an appliance capable of consuming the
15 water. In one embodiment, the system comprises a water
return line connected between the storage tank and the
washing drum of the washing machine for routing water
stored in said storage tank to said washing drum during the
wash cycle.
20 The method for regulating the flow of water comprises
the steps of: ‘
(a) discharging water from a washing machine during
the course of a wash cycle;
(b) channelling said discharged water through an
25 outlet conduit to a wvalve;
(c) monitoring the progress of said wash cycle using
a controller; and
(d) regulating, using said controller, the flow of
water discharged from said valve to either a storage tank
30 for storing said discharged water or a drainage conduit for
draining said discharged water, depending on the progress

of said wash cycle.



water. In one enbodi nent, the systemconprises a water return |ine
connected between the storage tank and the washi ng drum of the washi ng
machi ne fwo 20@ut733vg wat er stored in said storage tank tecsaicdoosmskizng drum
during the wash cycle. The nethod for regulating the flow of water
conprises the steps of: (a) discharging water froma washi ng machi ne during
the course of a wash cycle; (b) channelling said discharged water through

an outl et condyif, %g]#hgaéﬂggglagg led @t HANS I VLIRSS, .d vash

cycle using a contr er; regul atirng, using said controller, the
fl ow of water diadgharigethadrgmgaidteal veorttoasiiher varytiogageevahk fat

tori i d_disch d, wat _drai it f ini id
G SChar god El PP Aoty cort i BPt Ghs G G4 hadls Eycl €. The

di schargi ng st g ¥ I LGEAY S hey sty omdralde dirchategisn® myat er

cont ai ni ng varyi n% | evel s of soap content during the course of said wash
cycl & The di sd@d)gidigdragwiy mafedonpfi s S19@Pst Bp§hapg (32394 siéhar gi ng
wat er of p in N i ter. GO i ni L S to
wash mat el T ALY I ESt doRASAL R Hhah T L andoCas) i Sha, BARE-uarEr e ' 2

ri nse stageid watsicdmes atecbhiiateer aoaiht ai ni ng substantially no soap is used to

(inoe the materials helng washed in salg vashing mRehing;, The deaulating
water containing substantially no soap is used to rinse the
10 materials being washed in said washing machine.

The regulating step (d) may comprise the step of:

(dl) operating said controller to channel said
discharged water of said soap washing stage from said valve
to said drainage conduit.

15 The regulating step (d) may comprise the step of:

(d2) operating said controller to channel said
discharged water of said rinse stage from said valve to
said drainage conduit.

The method may further comprise the step of:

20 (e) providing a drainage tank in ligquid communication
~ with said drainage conduit for storing water channelled to
said drainage conduit.

The method may further comprise the step of:

(f) channelling said discharged water in said storage

25 tank to an appliance capable of consuming the water.

Briéf Description Of Drawings
The accompanying drawings illustrate a disclosed
embodiment and serve to explain the principles of the
30 disclosed embodiment. It is to be understood, however, that
- the drawings aré designed for purposes of illustration only,

and not as a definition of the limits of the invention.



(dl') operating said controller to channel said discharged water of said
soap washing stage fromsaid valve to said drainage conduit. The regulating
step (d) weyoemmps7sse the step of: (d2) operating said eomscabdseoso
channel said discharged water of said rinse stage fromsaid valve to said
drai nage conduit. The nmethod may further conprise the step of: (e)
providing a drainage tank in liquid comrunication with said drai nage

conduit for stogi te nnel | i-d dr.ai na conduyif .. Th t hod
may further cog%¥?gem?he§2§2§ o%: %g?ggﬁ§§€e|9?%§ns%?d %is%ﬁ%?ﬁ%b %%ggr in
sai d storagegthaking ahompplfi arde rapiaddtiea vfed ofisomi Agwhisd inwat afachBhicef

Description O  Drawi ngs The accompanying drawings illustrate a disclosed
enbodinentl%n%c%%¥€%n?% %&gPa?n EEETéFFﬁCFB%QQI%FDFHG discloseg fnbodlnent.
It is to be un togd, . however, that the draw ngs are designe or

pur poses of iIﬁﬁé?ra H°8ﬁI§F%§m§§ﬁﬁ BEW Hfefd nVeiBa 6PNRRELEANTPs 2Bof t he

invension.fdGr lashonssRaBENERBELE X8Rl o7 irxgtem;for_ regul ating flow of
wat er di scharged from a washi ng nachine i n accordance with a discl osed

erbodiment ; H Gr1é, sBownaherpte vl a0k Wl Ve SONnEC £t aqmator and
a shaft in the systemof Fig. 1 ; FIG 375Rows cit cUT t dragramof "a
control | erthsetlystiremhef shsgenmiof Fig. 1 . FIG 4 shows a user interface of
the systemof Fig. 1 ; and

FIG. 4 shows a user interface of the system of Fig. 1;

and

10 FIG. 5 shows a storage tank in accordance with the

system of Fig. 1.

Disclosure of Detailed Embodiment
A non-limiting embodiment of a system for regulating
15 the flow of water discharged from a washing machine will be
further described in greater detail below, which should not
be construed as in any way limiting the scope of the
invention.
Referring to FIG. 1, there is shown a system 10 for
" 20 regulating the flow of water installed onto a clothes
washing machine 20. The washing machine 20 has a rotatable
washing drum 20a for rotating the clothes during the course
of a wash cycleT
The system 10 comprises an outlet conduit 100 for
25 channelling water discharged by a water discharge pump (not
shown) of the clothes washing machine 20 during the course
of a wash cycle. The system 10 also comprises a storage
tank 200 connected to the outlet conduit 100 via a storage
tank conduit. 210 for storing the water discharged from said

30 clothes washing machine 20. The system 10 also comprises a

10



FIG 5 shows a storage tank in accordance with the systemof Fig. 1.

Di scl osure of Detail ed Enbodiment A non-limting enbodi nent of a systemfor
regul at i ngot2b&/d7bxre of wat er di scharged from a washi ng wathlicneswoeds1 be
further described in greater detail below, which should not be construed as
in any way limting the scope of the invention. Referring to FIG 1 , there
is showmn a system 10 for regulating the flow of water installed onto a

cl ot hes washiiRggeachbhrgud® The waghi ngqaRahi femm@én hastachot i ekl ecnashi ng
drum 20a for rotati ncgﬁt he clothes during the course of a wash cycle. The

syst em 10 ouégiti stencanitout Pet fesndlnainiow feke chanfel IdimFhanaad df 5eRar ged
by a wat et i Scél%rtgnf%sou%%]ﬂ'&?iy%fgﬂg‘%i% t?@.d gthlges MANNG f@Rchi ng, 20

during the course of a was e system 10 al so“conpri ses a storage
tank 200 compeditsed t=0 tdilevoudd@t foondurhnQ0ivga thestdiragmtgek wabneunit 210

for storing the water_ di scharged from said, cl ot hes washin chi.ne . The
syst Zr’m 10 % s?‘?%n‘bsz%% Sangﬁﬁg&Og)orir_dhi?”fﬁri Fﬁ?i &%Pd"a @gﬁiﬂﬂ}%aﬁg@n with
the outl ety CoRAUIdra3QR feOlc R NG ¢ hernaat s wiys chargesh féc%ﬂ@?f:h§e§| gt hes

washi ng machi ne 20. The system 10 al so conprises a valve 30 or
channel | i wynitire 1diegc A0 dd tvatedre d i ngaitho mtadresghdilf ttheo/ash efYabe t he

st orage tapnk or_th i e._C ui The sy m 10 Q. conprises
a control Ia&rd %8[ f%‘?e%%ﬁé{l(’l: i{rjiggt ﬁgﬂ%%ogéroeoggg% e?hce)ﬁwzi“h% cogﬁ%:ef%%n(g?fg?
oper ati ng thke wdare 308chased @muniheobpehat iwahiing heaslatee dioscharie punp

of the washi ng machi ne 20. The
10 controller 400 operates the wvalve 300 to regulate,
depending on the progress of the wash cycle, the flow of
water from the outlet conduit 100 to either the storage
tank 200 or the drainage conduit 110.
The storage tank 200 is positioned above the washing
15 machine by a support stand 30. The storage tank 200 has an
outlet pipe 220 which channels the water to a toilet
flushing system (not shown).

During the course of the wash cycle, water containing
varying levels of soap content 1is discharged from the

20 washing drum 20a. In particular, the wash cycle comprises
two soap washing stages - stages 1 and 2 respectively, in
which water containing soap is used to wash clothes in the
washing machine, and three rinse stages - stages 3 to 5, in
which water containing substantially no soap is used to

25 rinse the clothes in the washing machine 10.

When the water of the soap washing stages 1 and 2 is
discharged from the washing machine 20, the controller 400
operates the valve 300 to channel the discharged water to
the drainage conduit 110. The controller 400 detects the

30 progress of the wash cycle of the washing machine 20 based

. on the activity of the discharge pump (not shown) that is

internal to the washing machine 20. The discharge pump

11



controll er 400 operates the valve 300 to regul ate, depending on the
progress of the wash cycle, the flow of water fromthe outlet conduit 100

t o ei t herwbheosat7es7age t ank 200 or the drai nage conduit »Pt@/iSGEns/08é401 age
tank 200 is positioned above the washi ng nmachi ne by a support stand 30. The
storage tank 200 has an outlet pipe 220 which channels the water to a
toilet flushing system (not shown) . During the course of the wash cycle,

wat er conbajpkn@a¥akyERgml enel §ashiseaRacoRhenuriug dioschar ge@d fqamdie
washi ng drum 20a. In particular, the wash cycle conprises two soap washi ng

stages - sbtadestil@fdderiagpebe gebyse piwneh waghdindc eiicdieni ng soap i s
used to wash clgihes in the washig mREhi ng, and three rinsg stages s
Ty

stages 3 to 5 ,7n I'Ch wat'eér cont ai ni ng subst ant’l no soap Is used to
rinse thedekehbegetn firher washiwgsinaodi mectiine VWen the waherodfl eirhel bap
washing stages 1 and 2 is dischar%ed from the mashinganachine 20, the

cont Pol | ePP2BBtEFerdteVahee vab e L0 EHardid ¢he ?E%ﬁﬁr&é&%ﬁﬂ{b to

the drainage cepduipk 110k 2@ controller 400 detects the progress of the
wash cycl e of the washing machine 20 based on the activity of the discharge
punp (not showRpfematings tiontEithal2 t othénee washshgwimahi wati@t Tandiiischar ge

punppunps ter from.the washin chi drum 20a.t0 | 1. .C it 100
during ;h% _OU?ségﬁrﬁﬁﬁaRﬁﬁkﬂ?éb%@% e?f%haﬁglﬁe%ﬁg g%g%f%#%%ﬁ?ﬁhggﬂgtages
3 to 5 iscdhsebaeged:-d r eaet keorasdy ngymechrAfo20; ke .contrhel |efor4dfe

ggg_&%t ©s t’cggk\/%lo%%u?)iqco ?E]?O nggnilhet rzjerad:'gxfacghearcggr?dg\ilaé eirLlE)O atrge asltj_OQFnaeQéa tank
along a vertical plane to allow the discharged water to
flow from the outlet conduit 100 to the drainage conduit
110 under gravity. The valve 300 is disposed along the
drainage conduit 110 and slightly below the T-joint 120.
15 The valve 300 is connected to a shaft 310 rotatable to
actuate the valve 300 to channel water between either of
the storage tank 200 or the drainage conduit 110. The
shaft 310 is connected to a motor 320 controllable by the
controller 400 to actuate movement of the valve 300 via the
20 shaft 310. The controller 400 controls the motor 320 via
an electrical relay switch 330 operable to supply voltage
to the motor 320 during selected stages (i.e. soap washing
stages 1 and 2) of the wash cycle in which the discharged
water is to be channelled to the drainage conduit 110.
25 There is no supply of voltage to the motor 320 during the
other stages (i.e., rinse stages 3 to 5) of the wash cycle
in which the rinse water is to be channelled to the storage

tank 200.
Referring to FIG. 3, there is shown the controller 400,

30 a user interface 410 and a detector 420. FIG. 4 shows the
user interface 410. - The user interface and the controller
are connected to a power source 430. The user interface

12



Referring to FIG 2 , there is shown an outlet conduit 100, a storage tank
conduit 210 and a drai nage conduit 110 connected to one another by a
T-j oi nt 1RO.200n@3®Bor age tank conduit 210 and the drai nage/scamdwods3il0 are
aligned along a vertical plane to allow the discharged water to flow from
the outlet conduit 100 to the drainage conduit 110 under gravity. The val ve
300 is disposed along the drainage conduit 110 and slightly below the

Tioint 1200 The yalye 30015 Sonoechedol eng Akl o338l ol apl e gopc! uat e

the val ve anne ween eit the storage tank 200 or
t he drai nageusenduid d&8igitheeshafanr3Airsy colMnedieddtiischanrgedr B20er

control |l ahle by the controller, 400 t t of th I 300 vi
Cho shaf { 0/ecthd ot 1O GO0 cONPy 618 THE MBTOr=90 YUK HN el B0 ri cal

relay sw t&ébéﬁﬁrgo%@b{ﬁetgréﬁeegx vwe tage dHsh heysnbor 32Q diddmgis
sel ected stages (i.e. soap washing stages 1 and 2 of the wash cycle in

whi chb t he alilsth&pgeth mit e@uts the béeéhéﬁﬁéﬂpéd hy mRangr fLhaddveonbdl t 110.

There is ng. su I | t
(i.e., ri N 8 ggesZP ’;/8 s%f%%%was c C%‘Izto vﬁ}ncih?%gé%se ﬁgt er is

to be channeltiesd dasH hﬁ_/cS]Ie)l‘(a]g.EE.t,arﬁtaZjH)s ]Retfcerfa)l ng Tie W@ tShesthéle i s

shown the controller 400, a user interface 410 d a detector |G 4
shows the R} 3FErIRS %@heﬁ’r@%'er“?ﬂiréf‘?%qaé%oc? ‘?Jfoi?(?%rg

connect ed 4,0, 8, ROVehHe SQUNGe 4¥h ifbec%%%ellnt&aé a@@ééﬁak§e@| waat‘rférc%fy
coupled to the controller 400 to allow a user to designate channelling of

t he #0 schatlyedcomtespbedieensthgestodr ddee t@enkh 200card tohehiy aflhageagendui t .
110, conduit 110. The switches 440, when not activated by the

user, instructs the controller 400 to operate the valve 300
to channel the discharged water of the corresponding stages
of the wash cycle to the storage tank 200.

15 The user interface 410 comprises a display to indicate
the progress of the wash cycle. The display comprises five
wash cycle indicators , in the form of red light emitting
diodes (LEDs) 450, each of the wash cycle indicators
corresponding to each stage of the wash cycle. Each of the

20 LEDs 450 lights up during the corresponding stages of the
wash cycle.

The wuser interface 410 also comprises a drainage
indicator in the form of orange LED 460 which lights up
during draining of the discharged water through the

25 drainage conduit.

The user intexrface also includes a reset button 470
for the user to re-set the settings.

The detector 420 is coupled to the controller 400 and
is connected to an output pump of the washing machine to

30 monitor the progress of the wash cycle. The detector 420
comprises an electrical relay coil 480 connected to a

'live' and 'neutral' voltage terminal of the output pump.

13



dependi ng on the progress of the wash cycle. The user is able to carry out
t he designation by neans of five (5) switches 440, each respectively

cor r espongiongodieaszach stage of the wash cycle (i.e., stagesciotsmo®m3) . The
swi tches 440, when activated by the user, instructs the controller 400 to
operate the valve 300 to channel the discharged water of the corresponding
stage of the wash cycle to the drainage conduit 110. The sw tches 440, when

not activated b user, instructs,the contraol to erat he
val ve BOO%td“Eﬁ%nagﬁ ERBGCSEhaT B d et BF - 5F tﬁ%hggrﬁggﬂbﬁﬁﬁﬁg£§t§6%3 of
the wash @use-d1Q drhe 4%tor @ge t HevaAngThe iusen si ntrefbadegll@®ccord ses a

display to indicate the progress of the wash cycle. The displa npri ses
five wash agfélve indifcdtlst sA1s¢hp ¥R PR bP FE&r?P@hﬂ“@ﬁFﬁF?n@%ﬁﬁgﬁﬁé

(LEDs) 450, eae | g\?ﬁb CclBeLRdi 53t 0p5~ canhesRartbRgihg §RAR.Stage
of the mas**%?%?ggkﬁégﬁ 0 thgyLEgg 450 ?ights up duringat%é %orrqsponding
st ages of firfven wabh oxdteindgThdruser2@ant erf adef #710 aalds onconphisséa g idii nage

indicator in the formof orange LED 460 which Iights up_dyring drai.ni ng of
the disch%ﬁiﬁf\ﬁﬁ%ﬁrgnﬁcﬂﬁﬁbfﬁ% %Tng%%'co duif'e fﬁ@eﬁgg}efnﬂgpfégt al so
i ncl udes gy1esalo bl DA 76hé OdﬂiéBEaii?@r plifpl Besfl thetsakui Mgs” Hisl

detector 420 is coupled to the controller 400 and is connected to an out put

punp of tRefisHwvg e sl o Wi ssdies$16r AP RdsPeyid%. The
detector 420 GompriSes. Al f] £t th&abxLELaYr6QkLs480CenReced (Y de.

10 The wash cycle of the washing machine 20 is tabulated in

the Table 1 below:

Table 1: Wash Cycle Algorithm

Stage | Discharge | Activity Valve Discharge Point
Pump (300)

1 Off Wash + Soap | Closed | No Discharge

1 On (S1) Drain Open Drain Conduit (110)

2 Off Wash +Soap |Close No Discharge

2 On (S2) Drain Open Drain Conduit (110)

3 Off Rinse Close No Discharge

3 On (S83) Drain Close Storage Tank (200)

4 Off Rinse Close No Discharge

4 10on (S4) Drain Close Storage Tank (200)

5 Off Rinse Close No Discharge

5 On (S5) Drain Close Storage Tank (200)
15 As can be seen from Table 1 above, the controller 400

monitors when the discharge pump is turned on and off as
shown by the column “Discharge Pump” above. In stage 1,
the water and soap is in the washing drum 20a and clothes
are sﬁbjected to washing (stage 1). At the end of stage 1,
20 the discharge pump is turned on and the detector 420

14



"live' and 'neutral' voltage term nal of the output punp. A wire 490
connects the electrical relay coil 480 to the controller 400 for providing
si gnal s rwbaveeng3i’e the activity of the di scharge punp torisieessyo4sndi cat e
whet her the discharge punp is operating "on" and discharging water fromthe
washi ng drum 20a or "off" and not discharging water fromthe washing drum
20a. As the controller 400 is able to nonitor the discharge punp being

swi tched "gn" "Qf f." i ur f a wash cycle,_the ntrqller
400 is ablgg%%gggét gglr%tneg#%e%xéa%}leaﬁeog?)gg of° t Re wash ‘(’:J%Fe.él e®ftash
cycl e of téendmshi aggmacthi(sa)2@d stHeabrbatesl idr t heo Tabree 1cbatowii1dabl e 1

. Wash Cyc Al gorithm As can be seen from Table 1 above, the controller
400 noni to4‘§0vvi’1 nPERETAFYERarge Peap Fiet diked oHirvd of¥ 2_dsRBRHTBS t he

col um " Digghar ganPugp'i vabovgg 145 St\@ﬂf‘enlf , sEhetP{‘QE eryiang seaR i §5L0,t he
washi ng drum 20a and clothes are subjected to washing (stage 1) . At the
end o stagentaining gpsphaegerpanpoi sheurdnednageandndhetdélect or

420det ect s t hat i's e pu .,on via wire 49Q and_sends a_si gnal
(SI) to the con?é%ﬁ“gr %g%é.gThée)' gganci(floﬁﬁoe?aﬁoﬁqa? pr"a§ anﬁﬁasgo W@gﬁgt he
first signadp@tandoenher easbhatrunheoml e BOPchor "Opesn sket babtHbschar ged
wat er cont.ai nj ng soap reports to the drainage conduit 110. During stage 2 ,

addi t i onal®soape wPkf PlesShafgt ér réSordis gt RiEsh 9 urvpRRd tenf apdher
clean the glothesecfbrt BEoeRd RSt 398 t}hé ht?lscﬂk?a%baé gg?ungfy@s : §nt9§§ed on
sc unp is o

and the detector 420 detects that the di arge p via wire 490 and
sends® a sived €S82) arsd t Rkendenta obienad00.SZThetconheoldwrt A ds pooOgr anmed
to read thﬁu§eggggrgigggl400 is programmed to read the second signal
S2 and ensures that the wvalve 300 is “open” so that
discharged water containing soap reports to the drainage
conduit 110.
15 During stage 3, fresh water with no soap reports to
the wash drum 20a to further rinse soap from the clothes.
At the end of stage 3, the discharge pump is turned on and
the detector 420 detects that the discharge pump is on via
wire 490 and sends a signal (S3) to the controller 400.
20 The controller 400 reads the third signal S3 and ensures
that the valve 300 is “closed” so that discharged water
containing less soap than stages 1 and 2 reports to the
storage tank 200. Stages 4 and 5 repeat the process of
stage 3 so that signals S4 and S5 ensure that the valve 300
25 is closed and the water reports to the storage tank 200.

In this way, the controller 400 monitors the progress
of the wash cycle of washing machine 20 by monitoring the
on-off sequence of the discharge pump during a wash cycle.
The controller 400 does not therefore have to be programmed

30 to work on a specific time based switching mechanism
‘'whérein the 'valve 300 is opened and closed based on the

time progress of the wash cycle. This allows the

15



S2 and ensures that the valve 300 is "open" so that discharged water
containing soap reports to the drainage conduit 110. During stage 3 fresh
wat er w twonooeaaagysreports to the wash drum 20a to furt lper/sGaos@oseap from
the clothes. At the end of stage 3 , the discharge punp is turned on and
the detector 420 detects that the discharge punp is on via wire 490 and
sends a signal (S3) to the controller 400. The controller 400 reads the

third sigogl 59,900 gostres thatuddie ¥alve,30Qisnt choseghgsadhabes

di scharge er containing l'ess soap than stages 1 and 2 reports to the
st orage tahkt 208y &agfsdmfﬁadeﬁtretpm soet pngseforoftise agasy sy ctlisat
signals S 4 and S5 ure that the val ve .30Q is. cl ogﬁd and .t he r

reports t¥Ehé or% O‘t’%nl? JBBESPR (TG OTHRY cBREr 1Y E0 rrgcnltors

the progresgs) ehehbe ¥ash @d&&fﬁopiewasm@g é@@}hlﬁe %% b;brfmﬁmg ngHehe
on-of f sequence of the discharge g during a wash cycle. The controller
400 Boes AetetherefdPetpatvbet dlﬁé Bre§r ﬁ’h*ﬁ‘@dwtléiwtk h@fﬂ@%ﬁ&@f&%“ﬂ e

based swi t¢hing e I i e nd ckesegd; based
on the tlére pr oéri eégls gifl%{%g] {ﬁ l}}\ﬂn\@a |s 2’% o?}\%&t?hg?g%%r ol | g‘re 4850 to be
used for ﬁefée;;enécwashmgfmcInheepetrlsam toey kinawe tdief fesrcprends mef ddiet i ngs

for the wash cycle and also allows a perso nm ssi oni ng the?g%st m 10 to

i npl enent SERESE ont o e¥23B0 AT y H6y €8ﬁﬂ58$| P e Hetdct % © the

di schar geeE}HHBr%BQOHEaQasPegcbﬁd@ﬁ@endot o7e tRENGH ARG RGidihe dd.m ng of
the wash cycle is merel'y necessary for the person to know the sequence

of flRe stages Priarwdsh el ecflectderyolthoupPPigrofsavated €30 to the

controller and the user interface 420 was activated and

switches 450 deactivated by pressing the reset button 470.
When the washing machine is in stage 1 of the wash
cycle, the controller 400 activates wash cycle indicater 1
15 to inform the user that the washing machine 20 is operating
in stage 1 of the wash cycle. The controller 400 activates
the electrical relay switch 330 connected to the motor 320
to thereby rotate the shaft 310 to open the valve 300. In
doing so, the discharged water from stage 1 of the wash
20 cycle is channelled to the drainage conduit 110. During
drainage, the controller 400 also activates the drainage
indicator 460 to inform the wuser that draining of the
discharged water being carried out. The valve 300 1is
opened for a time period that is in line with the
25 activation period of the washing machine output water pump.
When drainage is completed, the washing machine 20
proceeds to stage 2 of the wash cycle. The same procedure

as stage 1 of the wash cycle is repeated.

When the washing machine 20 is in stage 3 of the wash
30 c?cle, the controller 400 detects a signal from the
. detector 420 via the wire 490.  Wash c¢ycle indicator 3 is

activated to inform the user that the washing machine 20 is

16



ei ther the drainage conduit 110 or the storage tank 200. Prior to the

sel ection, the power source 430 to the controller and the user interface
420 was awbizv@iess7and swi t ches 450 deacti vated by pressipog/schersresst button
470. When the washing machine is in stage 1 of the wash cycle, the
controller 400 activates wash cycle indicator 1 to informthe user that the
washi ng machine 20 is operating in stage 1 of the wash cycle. The

controller A% ' lectrical relay_.switch 330 connected to phe
nmot or 320 %gggﬁggg yaérloi a%%q}feg(sﬁhaﬁa%em%t Q(y%p Gt h‘%a%! v . | hifoi ng
so, the dischargetlevat €00f rammst age: 1 it thersasheydirdis channeldied, to

the drainage, condyit 110. ring drainage, the controller 400 al so
acti vat es ?ﬂégaﬂagﬁggénﬁnﬁggaﬁ' 60 ¢d e eehe¥PereBeinshan ér ilwiawy of

the di schapgged:yeher bﬁk§9d§§&ﬁ£§9e8uhaﬁgﬁe;Hﬁ&%es§$8€i% opened for a time

period that is in line with the activation period of “the washing machi ne
CUPL LS b e ke et o Che o estirean |
5égﬁe§3§|EQ?ih?g§8§9§dFﬁgﬁ%ﬁ“?%e°§§8ﬁiH@lﬂﬁ%%?%e 265 st Y8 e YD1t he
wash cycl eth¢hérabnagel iedidQbodet 80t ssanstgnat iaeayt he detector 420 via
the wire 490. sh cycle indicator 3 is activated to informthe user that
t he washi ng mac '%es?@ei@6@Fﬁ€#ﬁ@yJdbei%@$?bifpf§§?g?§?§ﬁ#;trfzﬁaggéﬁZﬁge.
:ﬂg Sgrtgo%%%rYﬁgge?gfge?g;a?ﬁglyﬁtg Elgsgdeposition. Thg di scharged wat er
from@tage 3 of Théeshashgeydamk s2@@cesdisiginn chansgil.ed t @onpei s&or age
tank 200. water level valve 230 connected to the storage tank conduit
210 for regulating flow of the water into the storage tank
200. The storage tank 200 also comprises a tap water input
240 for supplying water into the storage tank 200 during
15 the period of no wash activity in the washing machine 20.
This is to maintain a minimum water level in the storage
tank 200 to ensure sufficient supply of water to the toilet
flushing system during the period of no wash activity in
the washing machine 20. Additionally, water consumed in
20 other household activities such as washing the dishes can
be poured into the storage tank for re-use. Small vents
250 are created at the top of the side walls of the storage
tank 200 for ventilation purposes. An overflow opening 260
is provided in the storage tank 200 to warn the user when
25 the storage tank 200 is filled up. A floating weight
rubber ball connected to a spring 270 is also provided near
the top of the storage tank for setting the water froﬁ 240
to a sufficient water level in the storage tank 200 during
the period of no wash activity. Advantageously, the water
30 level in the storage tank 200 reaches the floating weight
rubber ball connected to the spring 270, water is routed to

the drainage conduit 110 to ensure that there is no
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As drai nage does not occur in stage 3 of the wash cycle, the drainage

i ndi cator 460 is not activated. The sane procedure is repeated for stages 4
and 5 of wbeowaghsisycl e. The storage tank 200 as shown iPoTRIGG0SBOGGIPri Ses
a water |evel valve 230 connected to the storage tank conduit 210 for
regulating flow of the water into the storage tank 200. The storage tank
200 al so.conprises a tap water input 240 for supplying water into the

storage tank 200.during the riQd,of S | Vi [ : i

machi ne ZQ.OS‘Fﬁ%éLlilgyt ocgfrra"ilan?éérlenkg r%%r?’l %l(jcrﬁ vvag{b’erag%}lél\%e M|Onr}te}:ﬁaIél%sl}[é%‘rsr(;[dgﬂeggt ank
200 to ensupe weifdd cieputse@pl yard weheemtnathegt diHeet ffeésishivagesysirem
during the period of no wash activity in the washi ng machi ne 20.

Addi t i onalth{, TREEEr YéSRSURERPY SRS 1HEFsehol d activities such as washing

the dishes canqhe pQ\%PQ?é”tt%ntk_hezﬁéori%geihéﬂglﬁgﬁ r@sdtee. chaaldovent s 250
are created at the top of the side walls of the storage tank 200 for

vent id at i ¢l ustripgsesyspamoviares | theopemipes@60f sppevifided ignifeciant age

tank 200 to . warn the user n the .st.orage .t.ank 2 is fi
floating WEITGHt DAGSSEY- ebéclqmqgloen eSSt tfgl%és UERIH nsdp %ﬁd is ch}cg%%ﬁlo%ll%ﬁ'ed near

the top ofy t bempt oFage tiapfibelingettheg theswatestéroma4Ocio asilfdt cient
water level 1n the storage tank 200 during the period of no wash activity.
Advant agedddispinches i@l Levdinus) 2Pk BE6PEFEWYank B0 LlRe&c e e/

hontane MmOIScouben oak, Sarveet pdke LRt Shqumler g 1o
t he 15t or age ok t2@0 redneec Hionid. etth €f e watsgreni .nput 240 and contam nating the
fresh water InThe system 10 is easily installed for use with
existing washing machines simply by connecting the first
electric relay coil 480 to the 'Live' and 'neutral’
terminal of the washing machine output pump and wire 490 to
15 the controller 400 as provided above.

The components forming the system can also be obtained
cqmmercially. The controller 400, for instance, can
include a programmable Modulo-N Counter (model MC4017)
obtained from Motorela and a housing encasing the

20 programmable Modulo-N counter can be obtained commercially.
The switches 440, the electrical relay switch 330, the
electrical relay coil 480, the wire 490, the LEDs for the
wash cycle indicators 450 and the drainage indicator 460,
the reset button 470 for deactivating all of the switches,

25 and all other electrical components known to a person

skilled in the art to assemble the system of the disclosed

embodiment can be obtained commercially.

Applications
30 It will be appreciated that the system and method in
the disclosed embodiment is not limited to recycling rinse

water from the clothes and dish washing machine and can be
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the fresh water supply pipe line. The storage tank 200 is installed above
the toilet flushing systemfor the purpose of providing sufficient water
pressure wo b7l et flushing system Accordingly, a pamschesodesspl aci ng
the rinse water to the toilet flushing systemis thus not necessary. In
this exanple, the storage tank 100 is positioned at a height of 26 cm

hi gher than the toilet flush system The system 10 is easily installed for

use with exjstin in i nes_si b i e, fdlLst ctric
el ay coi RO 46 Yhae LEnare e Rl e e e e ne
out put pungprafighed reatd80. to the controller 400 as provi ded above. The

conponents form ng the system can al so_be obtained, conmercjally-_Th
control l er 400,1% ofiildst ﬁce‘?‘pf&%‘ﬁc}%w%det}?qcpr@ﬁr aﬁﬁﬁbl Eoﬂfégﬁh%’?ﬁ C%ﬁmt er
( model I\/CA?EQJJQlé)b&@ aede & 00y Mo, 07 ﬁkégﬁégsaoﬁo%@iﬂg WIMASEPE & heased

programmabl € Modul o-N counter”can be obtained comercially. The sw tches
440, %he edrecthé cattielay @i thh 830ert Hasehasgre Ea-el ACeRFELaBHY s t he

wire 490, the LEDs for t sh | e indi r d e gdrain

i ndi cat or 480, “FRE rjes'sef‘ggﬁr?coon %gefmgrm%eac ?ngfﬁgige%rqw %}fq the s%a?‘%ghes,
and al | otdgsl €leE tidiciat o i oftent seduevee tdumi iperaoaiciskihé edisohabhgeart to
assenbl e the system of the disclosed enpodi nent can be

bt ai ned
commer ci al PP App| FErgdmn 130G ¢4 BB e%?%t"e‘?:i““f%%tofh% 43R eFY FhY-
met hod in fhe disgloged @RdnTeRt: ishdobakigtt 6 eI "ok as8d

10 to prior art systems that use time-based synchronisation to
monitor progress of the washing cycle. The system 10 is
therefore simple to install and pro&ides a more convenient
control system than the prior art. The system avoids the
use of complicated time-based control systems, which can be

15 expensive to implement and can be unreliable in detecting
the progress of the wash cycle.

It will be appreciated . that the system in the
disclosed embodiment can be adapted for use on any existing
clothes and dish washing machines.

20 It will be appreciated that the system in the
disclosed embodiment is automatic and require minimal
effort by the user to operate.

It will be appreciated that the system in the
disclosed embodiment is effective in saving water

25 consumption within the household, low in cost and simple to
use.

It will be apparent that various other modifications
and adaptations of the invention will be apparent to the
person skilled in the art after reading the foregoing

30 disclosure without departing from the spirit and scope of

the - invention ~and it is intended that all such
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water fromthe clothes and di sh washi ng machi ne and can beadapted to be
install ed on other househol d appliances that consunes water. It wll be
appr eci atwd 2oévat73ms the controller is capabl e of detectipog/sGhespoegt ess of
sai d wash cycle based on the activity of the water discharge punp.
Accordingly, the user is able to determ ne the progress of the wash cycle
by nmonitoring the sequence during which the discharge punp is turned on and
of f during f @ dvasysygl e, Jhi s provides conveni ent and. easier
installati gﬁag(%gﬁtggn%o a%r. or ﬁacéslyds serrésont‘{a T+ PHR- B5RY S
synchr oni sappended wdaiitmgr. progress of the washing cycle. The system 10 is
therefore sinple to install and provides a nore convenient control system
than the prior art. The system avoids the use of conplicated tine-based
control systens, which can be expensive to inplenent and can be unreliable
in detecting the progress of the wash cycle. It will be appreciated that
the systemin the disclosed enbodi nent can be adapted for use on any

exi sting clothes and di sh washing nachines. It will be appreciated that the
systemin the disclosed enbodinent is automatic and require mninmal effort
by the user to operate. It will be appreciated that the systemin the

di scl osed enbodinent is effective in saving water consunption within the
househol d, low in cost and sinple to use. It will be apparent that various
ot her nodifications and adaptations of the invention will be apparent to

t he

20



person skilled in the art after reading the foregoing disclosure wthout
departing fromthe spirit and scope of the invention and it is intended
that al |l wocbesndsi7scati ons and adaptations come within the/sseapmoeBt he
appended clains.Clainms 1 . A systemfor regulating the flow of water

di scharged by a water discharge punp of a washing machi ne during the course
of a wash cycle, the systemconprising: an outlet conduit capable of
channel I'i ng wat er discharged from sagg,yashi ng machi ne during said wash
cycle; a storage tank in liquid conmunication with said outlet conduit for
storing water discharged from said washi ng nmachi ne; a drainage conduit in

| i quid copmunication with said ouytlet cqonduit. for draining t er di scharged
from sai dlwashf\"n&yrﬁri'lﬁﬁ‘? ?rarﬁgflt;g!téﬁﬁa% o#l%vﬁaﬂ elPRy AR FEST wat er

in said ogyl @t vﬁdﬁi&m&iéﬁhﬁkéée?uﬁ@i &5t agent Agkmaehsaed ddirangagee
conduit; ~and a controller capable of operating said valve and of detecting
t he Pprogr essref 94 @ Wash eyele bdded s teie EFRLELT G of t he wat er

di schar ge punp_of s '&g@shggggﬂ&gggg%&%awer el B¢ | N HSfine3dl fgConkial] e

operates said valve 10 regu ng on the progress of said wash
cycl e, thditktawrgbdwdtrem foadm swishiowt netchdoredwur ity eiaikbrwasdl dwtigriage
tank or said drainage conduit 2i' Als Iﬁtgm as clrzlai nmed. in claim1l1 . wherein
sai d washi ng nﬁch?ﬁgrﬁgeat PBXst 1Bne b% cl XFBL Wt Wy EcHi né a
outlet conduit for storing water discharged from said
10 washing machine;

a drainage conduit in liquid communication with said
outlet conduit for draining water discharged from said
washing machine;

a valve capable of channelling discharged water in

15 said outlet conduit to either said storage tank or said
drainage conduit; and

a controller capable of operating said valve and of
detecting the progress of said wash cycle based on the
operation of the water discharge pump of said washing

20 machine,

wherein in use, said controller operates said valve to

regulate, depending on the progress of said wash cycle, the

flow of water from said outlet conduit to either said

storage tank or said drainage conduit.

25
2. A system as claimed in claim 1, wherein said washing
machine is at least one of a clothes washing machine and a
dish washing machine.

30 3. A system as claimed in claim 1, wherein during the

course of said wash cycle, water discharged by said water

21



di sh washing machine. 3 . A systemas clainmed in claim1 , wherein during
the course of said wash cycle, water discharged by said waterdi scharged
punp contwonbe7sEsyi ng | evel s of soap content is di schecgsd2004/000481 Syst em
according to claim1 , wherein said wash cycle conprises a first washing
stage in which water discharged by said water discharge punp conprises soap
and a subsequent second washing stage in which water discharged by said

wat er di sgk ri S -han ' i Let

yst em s or GBIy e e e B B P e e R ses
one or nohie sdaphwaghkiing stages in which water containing soap is used to
wash materials in said washi ng machi ne, and said second washi ng stage
conprises one or nore rinse stages in which water containing substantially

no soap ig ugedfdtdrt NSE€cdh@iNGt ebi a1 ikeing wmashedni Basadl drasdashindle
machine. 6 . A systemaccording to claim4 , wherein during said first
washbng scegprisasd acoft¥of | BRSbpBEatsdadsai h vahieht yadiednriéls g goed

di scharged water. 1o i d_ drai nduyj 7 m r di ta,claim
4 mheregx dﬁ%?ﬁ% §§%%g%ec§%géa§§ ?nggg ge,c%ﬁggy%%%trgﬁﬁgr égg%a?%s sai d
val ve to ehbsrelenai dadigchargeldinat etabe siai dwksiohageticankdifchargesyst em

as clainmed inclaim1 , Qoq?rising a drai nage tan inIi4£§ communj cati on
with sai dPdr §PAgd tSTIHS AT IR FVNY GBFRFLERINNESFed satd® dtathage
conduit .9i,cA gyghemas clainmed in claim1l , conprising a notor

controll able by sai'd controller to actuate novenent of said val ve.
10

5. A system as claimed in claim 4, wherein said first
washing stage comprisés one or more soap washing stages in
which water containing soap is used to wash materials in
said washing machine, and said second washing stage
15 comprises one or more rinse stages in which water
containing substantially no soap is used to rinse the

materials being washed in said washing machine.

6. A system according to claim 4, wherein during said
20 first washing stage, said controller operates said valve to

channel said discharged water to said drainage conduit.

7. A system according to claim 4, wherein during said
second washing stage, said controller operates said valve

25 to channel said discharged water to said storage tank.

8. A system as claimed in claim 1, comprising a drainage
tank in liquid communication with said drainage conduit for
storing water channelled to said drainage conduit.

30
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10. A systemas clainmed in claim9 , wherein said notor conprises a
rotatabl e shaft coupled to said valve to actuate said valve to channel

wat er betweenosi7tdver of said storage tank or said drai nege/scandensss 11.
systemas clained in claim9 , wherein said notor is a servo-notor. 12. A
systemas clained in claiml1l , conprising a storage tank conduit connecting
said storage tank to said valve. 13. A systemas clained in claim12

wherein af | east f i r.ai_nage_c it and i-d.stor ondui t
are posit%bnegibéﬁg%egéfggvgﬁgé egﬁaf?oaﬁgﬁgbﬁg?géﬁﬁ%g?%%9¥€gglgﬁﬁﬁvpaction
of gravityonldolPabystBin asidl abnedoilhecl abmat2panwke meiversaitd odr aiaiaye
conduit is positioned below said valve to all ow di scharged water to flow by
acti-on ofV@£§9ity when said valve is open and wherein said storage tank
conduit is above said valve to allow water to flow to said storage tank
when said valve is closed. 15. A systemaccording to claim1l , conprising a
user5i ntetPac ebpeteincald ycéodprdd o sapdmcoht r vhlegeino aidwmeter to

desi gnate _channel ling of discharge er n [ t or n nd
sai d drai F8Y8 &8haui %%%%%%geong?%gﬁpf%%%%@%goﬁﬁga%; ﬁgsﬁggﬁ%?e&fg. A
system acgetdhang taial amvkd,torherginel heatiserbétveehaedtberpoifs es ial
display to indicate the progress of the wash cycle. 17. A system according
to clai m36OTAEBr ERRKsAFdSABLEpFaF1E8REr F88Yde or nmore |ight emtting

di odes (LEDs) , each of said LEDs corresponding to each stage of the wash
cycl e. :

Y 10 11. A system as claimed in claim 9, wherein said motor is

a servo-motor.

12. 1A system as claimed in claim 1, comprising a storage
tank conduit connecting said storage tank to said valve.

15
13. A system as claimed in claim 12, wherein at least one
of said drainage conduit and said storage tank conduit are
positioned below said valve to allow discharged water to
flow by action of gravity.

20
14. A system as claimed in claim 12, wherein said drainage
conduit is positioned below said valve to allow discharged
water to flow by action of gravity when said valve is open
and wherein said storage tank conduit is above said valve

25 to allow water to flow to said storage tank when said valve

is closed.

15. A system according to claim 1, comprising a user
interface electrically coupled to said controller to allow
30 a user to designate channelling of discharged water between
said storage tank and said drainage conduit depending on

the progress of said wash cycle.
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18. A systemaccording to claim1 , wherein said controller detects the
progress of said wash cycl e based on whether the water discharge punp is
oper at i ngwonroswat73operating in the course of a wash cycl ecTs82008/08y431 €M
according to claiml1 , wherein said controller detects the progress of said
wash cycl e based on the seguence of the water discharge punp operating and
not operating in the course of a wash cycle. 20. A nethod for regulating
the fl ow of water conprising the steps of: (a) discharging water froma
washi ng machi ne during the course of a wash cycle; (b) channelling said

di schar ged gnat gr \%’ggeeﬁh APcOMEL £ candWiltaid asyal weeréeh nométardeng the
progress of said sh cycle using a controller, wherein said controller
det ect s t Hetprdgres safosidias wasHicpéry Bascthdicate bper REOSKFSSE tHe wat er

di scharge punp; and ). regul ating, using said controller, the flow of

wat er disE%Er&@ﬁ F@%ﬂéﬁid valve to either a storage tank for storing said
di scharged water or a drainage conduit fordraining said discharged water
dependi ng on the progress of said was cle met hod . $Jajfe in

: h c 21. A
clai m 20, Jher & rEYHER eGFAFFRBIstO (A ohbr i ¥BETERE S of* SR

oper ating said..cQnf rold &y te.channgle said s hargedk watmrs of s@itd spap
washi ng sf%%gg?%%%%ég%% 65Ive to gg%d dféinégg conduit. 22. A nethod as
cl ai ned i saldITR0 comrersgiondimg to each stage of the wash cycle.

10 18. A system according to claim 1, wherein said controller
detects the progress of said wash cycle based on whether
the water discharge pump is operating or not operating in

the course of a wash cycle.

15 19. A system according to claim 1, wherein said controller
detects the progress of said wash cycle based on the
sequence of the water discharge pump operating and not

operating in the course of a wash cycle.

20 20. A method for regulating the flow of water comprising
the steps of: ‘
(a) discharging water from a washing machine during
the course of a wash cycle;
(b) channelling said discharged water through an
25 outlet conduit to a valve;
(c) monitoring the progress of said wash cycle using
a controller, Wherein said controller detects the progress
of said wash cycle based on the operation of the water
discharge pump; and
30 (d) regulating, using said controller, the flow of
water discharged from said valve to either a storage tank

for storing said discharged water or a drainage conduit for
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regul ating step (d) conprises the step of: (d2) operating said controller
to channel said discharged water of said rinse stage fromsaid valve to

sai d draiwegeosossiagit. 23. A nethod as clai ned in cl ai mpe@schoustonest
conprising the step of: (f) channelling said discharged water in said
storage tank to an appliance capable of consumi ng the water. 24. A nethod
as clainmed in claim 20, wherein said nonitoring step (c) conprises the step

of : (cl) mypitigr e.p sai.d _wash cycl.e based, pn whet her the
wat er di schara&g{lﬁﬁgrpé%%d ogggéﬁgﬁag{%r VRSE répgeﬁe?%r#glq% ?Ihet88urpsré°go‘?esa3 wash
cycle. 25. & retihbdiaah dyailmed in claim 20, wherein said nonitoring step
(c) conprises the step of: (c2) nonitoring the progress of said wash cycle

based on the sequence of the water discharge punp operating and not

operating ion the couas®f aswashasyeke. 26 {A&aaiglpa_r@@ys f,8LLegul q:ftﬂ'eng t he
flow of water discharged froma washing nmachi ne during the course of a wash
cycl e,5 t he rggpdeating coepr i(si ngomarisets| éhecotepi bfconnectabl e to the

outl et port of shi chine_in. use ai d.outlet conduit being capable
of channel ling \?\(/éit r %éi%%g%glpaed F7 bt s&F iﬁeﬁg Ehi n%‘%‘ﬁﬁ‘?%g %ﬁ]ﬂiowash
cycle; a stddrsaferigack vasep! od kaishisdapuibehigondibye Faiodh $haag 1kank

bei ng capagl e of storing water discharged from said washi ng machi ne; a

dr ai nage cd&Rd&RE I GEpiedIeo cearidut | et conduit,

10 22. A method as claimed in claim 20, wherein the
regulating step (d) comprises the step of:

(d2) operating said controller to channel said
discharged water of said rinse stage from said valve to
said drainage conduit.

15
23. A method as claimed in claim 20, further comprising
the step of:

(f) channelling said discharged water in said storage
tank to an appliance capable of consuming the water.

20
24. A method as claimed in claim 20, wherein said
monitoring step (c) comprises the step of:

(cl) monitoring the progress of said wash cycle based
on whether the water discharge pump is operating or not

25 operating in the course of a wash cycle.

25. A method as claimed in claim 20, wherein said
monitoring step (c) comprises the step of:

(c2) monitoring the progress of said wash cycle based

30 on the sequence of the water discharge pump operating and

not operating in the course of a wash cycle.
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sai d drai nage conduit being capable of draining water discharged fromsaid
washi ng machi ne; a valve having an inlet coupled to said outlet conduit and
at | east worosat7bets that are respectively coupled to saca/sdreismags: condui t
and said storage tank; and a controller capable of operating said valve and
detecting the progress of said wash cycle based on the operation of the

wat er di scharge punp of said washi ng machi ne, wherein in use, said

controll e o80T 3.2 SRl ylve 1o eaul ey depending op, (heoprogiess of
storage tadksehasgkd draimageweeRduigt machine during the course of a
wash cycle, the apparatus comprising:
an outlet conduit connectable to the outlet port of a
5 washing machine in use, said outleét conduit being capable
of channelling water discharged from said washing machine
during said wash cycle;
a storage tank coupled to said outlet conduit, said
storage tank being capable of storing water discharged from
10 said washing machine;
a drainage conduit coupled to said outlet conduit,
~said drainage conduit being capable of draining water
discharged from said washing machine;l
a valve having an inlet coupled to said outlet conduit
15 and at least two outlets that are respectively coupled to
said drainage conduit and said storage tank; and
a controller capable of operating said wvalve and
detecting the progress of said wash cycle based on the
operation of the water discharge pump of said washing
20 machine,
wherein in use, said controller operates said valve to
regulate, depending on the progress of said wash cycle, the
flow of water from said outlet conduit to either said
storage tank or said drainage conduit.

25

26



