1 ASSEMBLY FOR SAVI NG WATER -Feld. of the Invention The present invention
relates to an assenbly for saving water. In particular, the present
invention relates to an assenbly that allows cool ed hot water in a hot
water pipe 5 to be retained and used rather than sinply allowing it to run
down the drain. Background of the invention Water is a finite and val uabl e
comodity. As the popul ation of thelworld continues to grow and the demand
for water constantly increases, the value of water will 10 continue to
rise. The value ofwateris particularly high In regions where water is
scarce, where demand is high or which are subject to drought. There is a
growi ng awar eness that wat &gsEmseY Pk SAbiNG warerodi ty that shoul d not be
wast ed. Permamnent water restrictions are becom ng an everyday reality in
some areas tEeldgdhelyeniot,s are being-encouraged to conserve water in any

way they can: ThendWiRhdifknioR foiaiin arsﬁéaﬁuzyrf&@am@ ﬁatéiomsﬁmahﬁ th& used for

| aundry of et R a0 e er B S AP o uses,

a subst anfi af baraaired 20d weed efigathen singly #llewingd fogvn dowptthedmier is delivered to
outlets, such as taps and showers, through a piping 20 systemfrom one or
nor e hot wat er "heaters. It. is a comobn experience when turning on. a hot
wat er tap thﬂécmoumlatme:noa‘mmol d water is first delivered through the pipe,
until the water "heats This I's dye to a val une_ of ter (sonetines
known as a "sl ugmﬂatelrﬁé’tf"‘teraé‘ﬂﬁ?’@'elcﬁm?“ﬂﬂwﬁsﬁ'ée REHEB AT e ap and hot wat er
syst em af t ercontigies mgraesant thenedardfidr watet¥resienilt @ceases, tbe wlisobmieralil ti me | apse
between the @pueusmeof the tap (such as 25 overnight), the slug will cool
in the pipe and is delivered out of the tap as cold water. In npst cases
this cold water 3$Peigies e Rpriguiary gl in Boivnsvhers Wter Recaealieiand i s
therefore wisteedlis highbhveiglaresuliba gl deoughiu ghérs lsgensviral dwvgreneas trat par t i cul arl y

| arge vol U”Bwé%ér|é’@«§a‘ﬁfab|e\%}ﬁ‘rﬂndnﬂ1at'sﬁmﬂ%o€E:e%dsi%@ by the nunmber of hoet water
outlets in the average household, then by the $0 nunber of househol ds, and
then by the numgﬁm@ﬁefﬁwwgewcmﬁawgrmmm ew@yctauraa@rjm@nm@ akeer the ' sl ug
has cool esl) , anktcitidnk krelb@ing efbirsee td ddasena wall jh shpwGeheyahblMheOisjonBt €r s bei ng

ﬁfgst ggol gh' SefWaR! SELMALSL nbSBid i BEERS RS S RnF Bib S0 lual Slowkiiur red by a
us 2ﬂushmg toilets, in the laundry oF in automatic or manual dishwashers. For severat of
these uses, a substantial amount of the water s hot waier, ‘

Hot water Is delivered to outlets, such as taps and showars, through a piping

20  system from ane or more hot water heaters. [t is 3 common experience whah turning on
a hot waler tap that & volume of cold water is firat d2livered through the pips, untii the
water "heatfs up™. This Is due 0 & volume of water (sometimes known as a “s[ug"i that
remaing in the pipe between the tap and hot water system after the tap is turned off.
When there is a substantial fime lapse hetween the noxt use of the ta;i (such as

25 ovemight), the slug will ool in the pipe and is delivered out of the tap as cold water. In
mast ¢cases this cold water slug is simply aflowed to sun down the drain and is therefore
wasled. ‘

Although a single slug is generally not a particularly large volume of water, when
it is multiplied by the number of hot water outlets in the average household, then by the
30 number of houssholds, and then by the number of times a hot water tap Is #rned on
| {after the 'slug” has coaled), it will be reafised that a very large voluine of water is being
wasted. This wasted water also increases the costs of water incured by a housshoid,




Thi s aspect of water wastage has been approached in a nunber of ways in the
past In sone known prior art systens the water is recycled back to the hot
water systemor Into the cold Water |ine thereby introducing

cross-contam nation. Some systens renove all the slug fromthe entire hot
water line. Although such systens sgve 5 the slug, the entire fine nust be
reheated every tine it is used. Typlcally this needs to be manually
performed, for exanple, by the user pressing a button. One proposed
solution is to continuously recirculate the hot water throughout the

pi ping systemuntil it is actually required, thereby preventing cooling of
t he hot water i n Thiskhepepigdwster Witlabs bastbhersanpwgchies infagwgiber vbwavs évtbe hot water i s
continual |y ﬁz%@lblh&&ﬁlakn‘éﬂﬁﬂ‘nt@ﬁrtkﬁteﬂr@i?ﬁﬂa&l"@@asb@éﬁﬁc!&bth%hB@ﬁ:‘ltBrt al, it is not

feasi blo | 0 QeARTESL 6o DRHGRIUL T S Bl Enlspiiod SIS Of 1112

during which costs of the energy
requi r enment sSYEKMSEITRYP ﬁ'b'@?}%[}‘q/ﬁ"?"é"é? Preif ok Vafey "H%tAWQ@F“‘i SYRMATEYe of t hese
envi r onnest stsayg, thderdienie Gas Bsrehattateigintihditis neme figicathf thiangedeitier  savi ng An

al ternative agméhm&oﬂn%dﬁa%m&ﬂ(mehﬁr RL&HYta thiRon, 5, 794, 643, whi ch

describes a t5 vacuum flow assenbly that is Inserted into a hot wat er supply
line and al so ¢ orime ptogoket golution i tel¢aninusigrredifciizete thadiot watar tirwalicetthé n a

contai nnent g p@, §2tem umuus&amrahy&embﬂmé@wmeﬁnm chiling Bend1et wietier supply
line is di Y %e% 'Uin%stttﬁ‘ f@%sﬁb{@é‘?ﬁh&req%%’d«a(@ %ﬁ%u&l&%qﬂ%ﬂ Weh&ptap is

t urned on- he con I'S Swi tched,
that resuft saiafﬁetfﬁ‘@‘ °r\ﬁé'P‘§"l“a'f‘F I Uptirakle KR g e SRGEIEVIRER DY ERGUppl v | ne,
and t he di vepdriads afditne during whigh B waiesie dotfreugimdt Mercpomittis wete ntihelengigye back into

the hot wat efsySkepihy ﬁ:’rbﬂﬁnﬂoﬁs[@@c@@!ﬁﬁnﬁ%ﬁﬁ@&rweﬁtll‘iérbhﬁ‘es@@ﬁ\ru’d@fﬁaﬁﬁs mahi | st

representing a bette 0 stl househol d conpared to
conti nuous rS¢PPRETAL ”%W{"‘@Vl’ e 'Ofaﬁéwatnp STbY y. requi res the contai nnent

device to ‘be fullan ahﬁﬁtﬂ}lif@scﬂdﬁﬁmsbmgdecﬂn Us Paeaipetl7dagaek, vinieh decicfites ot wat er
supply i, Re vk e 5GP %Egnélﬁﬁé&hémdeﬁeﬁﬁh%ﬁoﬁﬁ?&gﬂa amfmraisgeon@ls&:@fol n.

?Zéd.“’f‘tyeradﬁl)% BN s ST G PR RS 58 Y FO A PR S o s t ot

t hey may not thidot watka purilylies & @V%@émﬁﬁﬁﬁj@ﬁ@mmﬁéfdﬁ‘é@@ﬁ" deppivgieitaRer : m t ype
tap that ‘enaihesedidt Andrate cameinmadidhicaatnied, & gaklods shidad, thardsolts It el eavi ng t he

outlet 30 F%;@%%Fo%e a%nB%m% merm%{erﬁ»ﬁay ﬁ@a@%@hwwﬁg bRy nake the

wast ed wat er or rg ??Erptj egt a?e b%&j{et e g%‘alglj bl e for use
in flushi%¥g Q”Yetglﬂlo@tt ew@rﬁmeugggmgcg A fre DL FRPY AP Pf iK™ here are at
| east f|_ve‘rrujﬂdhemt®feieems 1. If there is no rain for some time, the water
wi [l run out and VW]H repre%@ﬂm&gb%rsoiutmn for a domestic household compared to

“continuous recircutation systems, the assemnbly requires the containiment device to be full

before the slug is introduced back into the hot weter supply line, This could resultin an

- 25 unacceptable time delay in hot'water delivery, thereby reducing the chance that such
devices would be readily adopted,

Another problem with many of the prior art systems is that they may not be
adaptable to accommodate the use of a Flickmixer™ type tap that enables both hot and
cold water 1o be mixed, prior to leaving the outlet.

30 Furthesmore, the prior art systems generally do not make the vgasted water or

slug from, for example, 2 shower, {o be avallable ior use in flushing a tollet, With
systems that use rain waler tanks there are at least five major problems:

1. If there Is no rain for some timea, the water will run out and will need to be
topped-up from the maik Supply-




topped-up fromthe main supply. 3 2. The water in the tank is typically
contam nated by dirt and | eaves fromthe roof. 3. There is a significant
anount of noise associated with using the toilet, Wich can be a problem
for househol ds, especially at night time. 5 The cost of running and

mai nt ai-ni ng the punps associated with such systens is high. 5. If there is
a power failure, the systemw | not” work. Accordingly, this invention is
directed to providing an inproved or alternative assenbly for reducing
wast age of water in a hot vvat er tap system 10 Summary of Invention
According to the |nv ti enbly, for
Use in a water Uppﬁ_‘g'D sys mtthee[%’ﬁ e’pr%f‘t%f‘j' ?%ﬁgﬂdﬁ@as orngtgg chanber
adapted to be in flui Tcomuni catlon vvlth a water condwt, 15 a

t enperature sensar f Omedead esignifitbnmtgmbineoinenpasadardoribisnahe toilgtn t he
conduit, flowdi rectﬂmg cHRRBNS frofdrel for Rougshalds, @kpediemi «¢ fightdimer ecei vi ng | nput

of the determ ne erature fromsthe e ure sens apd for
control I'iAg the gr F%S £ 1W3%g!amt§!5mg€\1:gglﬁrgés "1 ﬁgegrmqéﬁ” control for
t he control device; taéf@B'T‘?‘B\Wg irecting nmeans is adapt ed to selectively
either. (a) direst Wattﬁéreismﬁoherfﬁimmdluebysteﬁiu@lmdn@omt orage chanber when the
tenperature sens s. determ.n enper.a "bel ow a

pr edet er mi ned te%ﬁ@f‘g’fq}? ‘5"W?"tfglsﬁgﬁﬁeld\{\%?r%ﬁ'" W E@?MVEH F ﬂ%m@%ﬁdwt from
entering t hesseobafercduinghestaospisntcf ne helawselaafie sensor has det er ni ned
the water,, tepneratihifdQ e at or above the predetermn ned terrper ature.
CGener aIIy %‘e—oﬁg‘r‘aﬂ—n‘g“ f the flow directing neans is responsive to the
t enperature of t Recandiicgo tadnverion titecis bpviddie wasmpaingtaaseoblysnsse in The f | ow
directing 305%@pﬁ,pgws)}s@@{ﬁggssag,a;pﬁ,@;dd,ﬁgo direct water into the storage
chanber when the tenperature .of the water is tess than a predeterm ned
val ue and to inhi*bit awarege dhanirr adppled fogdetrHisild communication with a water -

conduit; _
15 . a femperature sensurfnr determining the temperature of water in the
conduit :
. flow directing means; and _
. a cantrol device for receiving Input of the deterrmined temperature from the

temperature sensor and for controliing the flow directing means;
20, wherein, under the control for the control device:, the flow dlecting means is
adapted fo selectively gitter: '

(=) direct water in tha conduit nto the storage chamber when the
temperature sensor has determined the water temperature {o be
“below & predetermined temperature; aor

25 (b)  inhibit water in the conduit from entering the storage chamber
when the temperature sensor has determined the water
temperature {0 be =t or above the predetenmined temperalure.

Generally, the operating of the flow directing means is responsive to the
- temperature of the water as recorded Ey the temparaiure sensor. The flow directing
30  means is thereby adapted fo direct water into the storege chamber when the temperature
of the water Iz less than a predetermined value and to inhibit water flowing into the
chamber whers the ternperature is at ar above this value. In this way, cool waterin the
watter conduit s not discarded and left to flow down the drain.

In one preferred embodiment, the invention further includes blending means
35  atlapted fo cause water in the storage chamber to move from the starage chamber to the




chanber when the tenperature is at or above this value. In this way, cool
water in the water conduit is not discarded and left to flow down the
drain. In one preferred enbodiment, the invention further includes bl ending
means 35 adapted to cause water in the storage chanber to nove fromthe
- storage chanber to the 4 conduit ag to be blended with flowi ng (eg hot)
water in the conduit when the Now directing neans is inhibiting fl ow of
water into the storage chanber. In this enbodi nent, the present invention
typically therefore uses the cold mater sl ug t hat mould ot herwi se be

wast ed, by bl endi r;g it wth hot r&the condui t, thereby reducing the
overal | vol ufendus i'f"\ﬁﬁf’@Pdefil"?’éf’f‘ﬂ?‘@"M RPT VP [0 SHR SORUE W BeFMhin prior art

systens, t he dpedispntans isuditingfowdd esteriol heetprge ehamber dh s erbodreentanual |y

S\r/]v' tchﬁd ﬁr m%bq;r&temwa@mﬁﬂam%emrmeémé l:@@lw:hafsﬁ.@%ah%uwm.sd @h del i vered
t hrough the c¢g Qd he storage
chanber coul ava% é?tﬁ@ﬁngg“{’%k tfﬁumheh {’%%aﬁééeby dg'%? V\Fémln rrc‘ﬁrect ed to
some ot her® S@E‘Wi@ﬁm@‘ﬁ”ﬁﬁ‘e wat er pi ping system (eg the coI d vvater pi pes).

n an alternat i vg, eibad A, @P&a&g@@%ﬁm&ngﬁmr}% dfig, hot vater

reservoir in V\:hl ch case I rect water 1°s retur ned
directly to YEMie ?E@Wﬁwmﬁﬂﬂtpeﬁt@a%@g@@ ?‘%‘?ﬁqﬂ‘?ﬂ befoprhidt wRl=viRt er condui t .
The fl ow di rdelivalngmmam‘éewmt ake any convenient form In one enbodi nment,

the 15 flow diregti S avease dated othat, in
a redirection cgﬁ\t %}QEI{"IT%’ tvﬁter v{g&gé"gc'et B ik Inﬁggr%ul el f(Sgw path from
t he condul® Mmh‘eﬁi%’fﬁﬁla@éofwaﬁ%? swﬁqiwswwthﬁgfatﬁaw@maqvawﬁw ough the

condui t and,. therco whteopipssp dintzitemnativé Bebodideriihe alpmeatiiaynbll conkse mat er flow to
the storage GHATRSFesWiMidiShmia d8¥nE aacm&e%o& L;ug_apefwe?ggéiuméme&;9fbd ui t

Transformati he redirection condition 20
and the flow éso’ﬁ%enfopéﬁerg‘%mqrggﬂﬁﬁ%gyvﬁmte E%% er tenperature as deternined
by the tenper at uheimedssing m&mmayamtawmﬁeh@mfml Rone @nbdothdne theby t he

cont 1 ol dgV! & okl bl dted B Gk SIEHR Y Wl il didiRadn” | TSt val ve

menber adapt to C e storage chanber and a

second val ve SPREHiRR F“eé(ﬂlﬁ%"[’séﬁ“'?‘%d%ﬁ?ﬁar”éﬁter‘ﬁ?"h%aﬂf T ForAt BISiS¥8Re conduit .
The first andhasbeordshbizcking watariew Sraugiethe raefhdtanbliya P8y eadisot the gl r ot at abl e

bet ween an opeRmBY Siokks ABt=PIAl 18 1 ls@ERE cRABEAWHMI alobsveRHIok thibligse - val ve
menbers are ﬁ%ac&‘rigg.ﬁ ﬁQnsEhﬁ&non g“ﬁgv% %séén{bﬁztbe%déénvtﬁ%%ﬁ d;{ r eCc{nt%Ren the

second valve qr;g Vi ce 1'on condition

of such clibodiHBRIY USRS ERIBTN (P FAECTPRRAIrP PF iemined by the

temperaiure sensor, the iransformation being coniralled by the control device.

Preferably, the valve assembly inciudes a first valve member adaptad to cantrol
the fiow of waler fo the storage chamberand a sécond valve member adapied to contral
-the flow of water in the conduit, The first and sesond valve members are preferably
25  selectively rotatable between an open position and a clased position. Typlcally, these
- valve members are adapted $o that, when the first valve member Is open, the second
valve member (s c.losad and vice versa.

The redirection condition of such embodiments is praferabty defined when first
valve member is in the apen position and the second valve member is in the dlosed
a0 position. The flow condition is preferably defined when the first valve member is in the
closed positlon and the second valve member s in the open positfon.

The température sensar, the control device and the flow diredting means may be
ammanged in any convenisnt manner that enables the flow directing means to respond o
- changes in temperature of the water in the conduit (as determined by the temperature




val ve nmenber is in the open position and the second val ve nmenber is_in the
dosed 30 position. The flow condition is preferably defined when the first
val ve nenber is in the dosed position and the second valve nmenber is in

t he open position. The tenperature sensor, the control device and the flow
directing neans may be arranged in_any conveni ent manner that enables the
flow directing nmeans to respond to “changes in tenperature of the water in
the conduit (as "determ ned by the tenperature 5 sensor). \Wen the
tenperature Is at or above the predeterm ned tenperature the flow

di recting neans. i or transfaor t the f]l ow conditi.o and when the
t enper at ur e sie‘ésor)bg’l?%?/\fp’? %@Pﬁ’?‘éﬁgﬁ%ﬁ&ﬁ% grﬁ%%fﬂg\nﬁcﬂg'?’p?r%gmftﬁ‘eo di recting
means is i n grenting meavsfsdn fptrangiprmstinidhafiogicenséion opd whsndheieappratge jsn  one
preferred emnbpditEdstci:dtenRermd, tHaals eRsy, mdahsis Banttadforgewyce and fl ow
directing ngansuak@&nehafbsonically coupled, wherein the tenperature sensor

sends an el-ectronic signal- the control device which in turn controls the
fl ow directi ng reeamsprafarediembedirhidnt, e tempetzies smporgts cootei devideoand dependi ng on

'; he t errPer atﬂH\Ff@iré&fingtr{?%ﬁy‘@{eS%mo%ﬂ?bupﬁ&%gm{aﬁh&%f | !#&ﬁr%@éhds&%@_e” ‘the

enper at ure _sensor ontrol| devi.ce an W ) directing means are
cont enpl at ec?"\?,{é’?tﬁ%nﬁs’tgﬂagmé“’@%}gn_gmg?’c?‘ﬁf‘é d?—@?ecﬁf‘iml?ﬁr%@eefﬁ’ i‘%f%‘g'“%‘e}%"*"&% mechani cal
coupl i ng. - THe&Et§lsin e rogehcprdiondepeading e Bpleteedlsof the wateht@hgiosed bet ween

t he t enper atmbdes ofe@mscion Bsttechite térheyunge saedr theeonpa devideosndrmy fawr. ef i ned

oper at | omofdifééaﬁ%&éa@wa@cm&m il oo e Bikent Bldiliol) 8% bk Oved t hr ough
the conduit to, the tﬁ@’ shower head or other 15 outlet, the water In the
condui t wi | IMFEHPF Y9 or a period. Accordingly, in preferred

gnPodi \Arrﬁ_nt ﬁ t herng @it Qievield & SicpRosas BintFpoddd te@RSh _trﬁlmahﬂeraﬁjrrrf)l m nut e

el ay iC ; L er enbly to
performits sﬁ'%gg%nﬁ.g@(ﬁoégﬁ%c%qﬁ%gé Fﬂyné[g;eﬁhébeopé%ﬁgﬂ??ﬁémgﬁgﬁaperi od of tine.

I rectl u}gngwat _ B‘%‘%
Pref erabl y, "ERE- WdL potLaipr bag fiowed Aol P P HiEr- Sever Bead op W ¥ ens or
coupl ed t50 o, theovatdr oviheléon @ vilivemaigbot &or a whriod efgeondingly fih pwfegghsor oper at es
wiht h thg fl@wnsulrh@fﬁé, R GorRBRGcs hddrfbRiEER ﬂ!@%tﬁﬂob@%iﬁﬂ@té/@}aﬂvhif:}k gw ng gl ong
the conduit |nto the stor c - : ] the conduit is
first det ectng\aat%iltg? & p@vgg%%%%g%%gﬁbg ﬁ%\%’g‘[’"n%a”ﬁ'é\é’ %C;,/eq?fake any
conveni ent FVRRINEREFRAUBE ot FEHRE BEBRdi ng  nmeans i ncludes a venturi |ocated
{R thg condui t ﬁrc%f&aéaé.@gvmermfn&Ess%ﬁmgbﬁaheﬂl‘rﬁa@uéé%%urszensoﬁq'fatu;g@d&sIg ngb? vgcgum
at draws er fragmthe storage chamber |nto ondui e bl ende
wi'th ¢ helt | O Ry ol mern AP i Bl PSR shar b i BV g ba B o1 e
Wit hin to commenee directing water flowing slong the cc'ndqit into the storage chamber when
' ~ water flow along the conduit is first defected by the flow sensor. '

The hlending means may take any convenient form. Preferably, the blending
means includes a venturi located In the conduil, the flow of water through the venturi
25  causing @ vacuum that draws water from the_stbrage chamber inte the conduit io be
blended with the flowing water. Other forms of blending means are contemplated within
the scope of the present invention.

The blending means is preferably configured ta draw water from the storage
charmber at a such a rate that all water in the storage chamber is blended with flowing
30 waterin the conduit. This wil generail;/ dapend on the expected volume and flow rate of
water to be used. For example, in fhe cass of a shower, the blending means may be
configured to draw water from the storage chamber af a rete of between akout 1 and 2
litres per minute, preferably, arcund 1.5 litras per minute. As the normal flow raie of @
. shower is between 9 and 20 litres per minute, this would take approximately 3 minutes o
35  empty the storage chamber, being roughly the tirse of an average showgr. The




t he scope of the present Invention. The blending neans is preferably
configured to draw water fromthe storage chanber at a such a rate that
all water in the storage chanber is blended with flowing 30 water in the
conduit. This will generally depend on the expected volunme and flow rate of
water to be used. For exanple, in the case of a shower, the bl ending neans
may be configured to draw water frémthe st orage chanber at a rate of
between about | and 2 litres per mnute, preferably, around 1.5 litres per
mnute. As the normal flowrate of a shower is between 9 and 20 litres per
mnute, this would fake approximately 3 mnhutes to 35 enpty the storage
chanber, beiefertivesassar {ristipading means fo digy wdeii@gdraTRsageiankmieratly ef f ecti veness
of this bl erdpsng one@ide kiavhith anateriaive thrdugd Mekbbeluist or age tank, will partly
depend on the rate at which water flows through the conduit. In another
preferred enbodifrffier pRigTed RoHimAR 1t derRo REP Pl o TE 8282 or age  chanber
i s facil it atchemisyisisiitattl bprasets mpinegssse, Thhgorggeahage:r olambistheray be in the
5hc§;) i n% |c@ili®l,l¢rhsn§i:mrg&idﬁ%ﬂ£ themﬁrmaﬁsﬁdim&tmrmmswg@eﬁa%tei n]go Ej he s; or age
chanber becones avai or.. u i,n ojlets ravi eed, and no
Coner 1 s o ure SOt b o P ol R e RS L e
preferred erberlienpsrotiedelis®or age chanber maybe fitted with an overflow
to a larger tank.§ j j r for other
Kin fuﬂﬁgr'd%?elﬂ'gé agﬁcfd%%,gﬂesé&% éﬂém%lé h%gf?e @?&‘wﬂs u}?%c ©

uses, such 10 _as 1 n the ?ar retn. ] to%g’ge ;c] enbodi nent s
may al so pr SFEIHEPS AT ok PETIE Hirrodl SoanRr Y e VB R BB 1Fd# The mai ns
pressur eld o seidbgwrdehat there is always sufficient water in the storage
chanmber to servi.ce flushing of a ilet or nmore tha ne . toilet. In yet
SR ur cher prefabris e bRbdien@m REFoBRRY BB SN B o ¢ e
storage 15 SEREBARRY PGP TORITERNSREsE"? Benade PRlyTas AWPW HEIRENk Thi s
further rediwseehitestamye: chanbef @ebivict tisieiog Wy teied an swieieasus gilsil N such
enbodi nents, water .in.the haqlding tank beco . @available for use in the
toilets or for dt %eé?ﬁqf}gggrpé%er 89%8?@“"%0‘(7@@%5dﬁ%ﬁ?ed’i‘%%m? §R%9%my al so be
fitted wi& hchambsyear ngier bodigotedinigamoliam ienk aiid Ty atisegtiopeey bet ed with an
energency RRfgiatedpy rapEpEsiuis IDfelsatbofinRats Seter DUte idlilg @ank Bebokes yet stil |
further pr efa€£i|E§9f£@%%Mmrfér@_@.emsﬂs SSAUE SRS AkiYg Qi hdye  present

i nventi on ca e ed i1n c%n .uncti.on \Qn tp a FE mxerr'- tap. As woul d be
appr eci at ed aE? T)Etfég YRR LR P‘*é(t? 3 OFHRERAE MY ﬁlﬁ%beaf’ﬁ?%‘ﬁthﬂ?&f“@%f??‘?' al-l ows both
hot and col #ackygtiiemiirinseradsegws ebwhaldve-he out |l et si nul t aneousl y.
Accor di nﬂ)l y, in Il'?%%&iﬂ%rﬁgr%'}gf&%d embodirments, the water saving assembly of the '
" present invention can be used in conjﬁncﬁon with & Flickmixer™ tap. As would be

appreciated by pereons skilled in the art, such a tap typically allows both tof and cold

water ta be drawn toward the outlet simultaneously. Accordingly, in such preferred .

ermnbodiments, the assembly further indudes & one-way valve in the cold water ling which

26  opergtes simultaneously with transformation of the flow directing means info the

redirection condition, such that the one-way valve inhibits cold water from flowing out of

the: oufiet untll the temperature sensor determines ihat the temperature in the conduit is

at or above the predstermined temperéture.

Acoordingly, preferred embodiments of the water saving assembly of the present
30  invention are capable of preserving water and saving costs.

Throughaut this specification, unless the context requires otherwise, the word
"comprise”, or variations such as "comprises" or "comprising”, will be understood ko imply '
the inclusion of a stated element, integer or step, or group of elements, integers or steps,




enbodi nents, the assenbly further includes a one-way valve in the. cold
water |ine which 25 operates sinultaneously with transformation of the fl ow
directing neans into the redirection condition, such that the one-way
valve inhibits cold water fromflowing out of the outlet until the
tenperature sensor determ nes that the tenperature in the conduit is at or
above the predeterm ned tenperature.” Accordingly, preferred enbodi nents of
the water saving assenbly of the present 30 invention are capabl e of
preserving water and saving costs. Throughout this specification, unless

t he cont ext h .Se” ar | ons such as
"conpri ses” Igd‘? %lthre%ﬁchgon %f %My%ﬁﬁer ﬁu?rgenMFegeérrog ;LTEF s%rgﬁx af ei%%en_ hﬁe%lngn cl usion of

a stated eIeWﬁﬁ?; |nteger or step, or group of elenents i ntegers or steps.

7 but not the e)(r@'d?éﬁus@;ﬂn of quaentel RQY m@:ler%&eﬁ@wceé Q&t@f&e&ﬂ%ﬁnké\?vfﬁ@] or group of
elements, Inte acts, materials,

devi ces, ar t'i'aé%er St'lﬁl"%‘?qfﬂttha F‘Fé‘ﬁﬁ%’%ﬁﬁimé sﬂééﬁ‘?r {hﬁ E"I“El‘?fgap r‘?Y“ﬂ"ﬁé" present

speci fi caki oterient fy Glearapedidventng e nefdrske tafen pe dvidifissgn Shabang omaliekt for t he
present i nvenédeGihtterk fomh Barlinstfor2e bhRk® Fe@ TodRoRebkbieRndRedBalhany or all of
these matterg,f r%é&hﬁé‘(hr% g%fserft Feritd £ e%%ired R EirRh bAGL Fre 9&?&%@%‘?”” al

. know edge in't ant tot resent "1 nven as It existed in
Australia befash ‘é[a"f‘i‘(’*ém‘BFP‘?ﬂrFﬁt'?" date of each claimof this specification In

order that the phosenharlAALNSNcIBYhey U S0 BhpLho-HdGHaLRAT, pref err ed

10 enbodi t d
and “oxm ccereeloy MRS ERE Y G B Are ELPTP G o T e o2e,
| nvention w I | now be described with reference to the

acconpanyi ng- dr aw n%]s whor ei n ‘15 Figure 1 is a schematic view.of an
assenbly f orBd e redirectiion condition and before the hot

water tap is tur dﬂﬁn{s Eft%ﬁr@se%tlh@n@n%ﬁl%ﬁ% s\t Witk fetcRMeg el y for
savi ng wat ér redirection condition and after the hot water tap is

t
turned on; Fﬁ‘cﬁﬂ’?é’"@glqéawfgg hgﬁ'ﬁtl c view of the assenbly in the flow
condi tiors 20 Fimggiret 4 alstnematichardbh asseiiyopdaving weeOnthe@gibegiornent of an

assenbl y. for?oﬁﬁtyanggdbe %ﬁépoﬁa&? 1s§urh¢§dc5’?: schematic view of a preferred
y

enbodi nment an assenb| ng water according to the invention,
wher ei n t he out | Bfure Bis a seeoatly vidvaddn assembly for saving water in the redirection

condition and after the hot water tap Is vmed on;
Figure 3 is a schematlc view of the assembly in the flow corddition;
20 Figure 4 l& a schematic view of a second embodrment of an assembly for sa\.nng
. water;

Figure & is a schematic view.of a prefarred embodiment of an assembly for saving
water aceording to the invention, wherein the oullet is a shower head;

Figura 6 is @ schemalic view of yet ano;hEr preferred embodiment of an assembly
25  for saving water, wherein the outlet is a sink spout; and '

Figure 7 is a schematic view of yet another preferred embodiment of an assembly
for saving water, the assembly being adapied to be used in conjuction with a fitckrnixer.

Detailed desoription of the drawings

30 . Tuming to Figure 1, an assembly 10 for saving water fs lusirated. The assembly
includes a storage memiber, in the form of a charmber 12, that is connecied o a condult
14, with passageways 17 & 19 extending between the conduit and storage chamber. In




Figure 6 is a schematic view of yet another preferred enbodi nent of an
assenbly 25 for saving water, wherein the outlet is a sink spout; and
Figure 7 is a schematic view of yet another preferred enbodi nent of an
assenbly for saving water, the assenbly being adapted to be used in
conjuction wth a flickm xer. Detailed description of the draw ngs 30
Turning to Figure 1, an assenbly 10 for saving water is illustrated. The
assenbly includes a storage nmenber, in the formof a chanber 12, that is
connected to a conduit 14, with passageways 17 & 19 extendi ng between the
conduit and storage chanber In this enbodi nent, the conduit 14 is
integral |y fite ﬂ'ﬁ??%%hfh?ﬁ@'dalss‘bﬁﬂ%mﬂﬁomﬁﬁW&*hﬂ?%%@bb‘F%t”f“éh Mpgheed into the
hot wat er pirge-filied StoliG: holtiter pipe 1AGH16£THeh htakbsahtaawerer, anthet he  conduit 14

Td t he_pas St % chorior thehor Poiarpe, B ufioh £l SRSkl 8t B0 o ndui ¢
P e T R oseihel Thond o¥ S oe SSheaa st 160 S et om - hot
tvaterfl ops frommandhela sw@toeafrai?eeaﬁéﬁaia(ongus SREIR) hdt ReRLiBhs g e m}tpe 15 and
COI’ldUI t 14 angergea?erﬁnotfgh%na) ‘{I:Dlr??lfllgl’ledm aﬁ)(ﬁco?ﬂgquﬁt Eﬁﬁgﬂ ﬁo g\?ou%;llm hat I on SUCh as

a sink, -sho “As descri bed
“above, a sl wfedf owde & eﬁ@a’(qnﬁmh@&taéﬁk\ﬂ’?ﬂ’?r\)f@?‘?“i‘ﬂ:’ﬁ?“hln?f ‘)’E‘Sh?ré’ﬁal ns in the
pi pe after tdtierbisipt B8 desrigaiabavhaxbigfiol waiardOgiodit=saddiith verticasiingr i od when t he 10

goﬁrp\lNat gr ' %rﬂ:ﬂﬁs N #e e Wb?@iettabelsﬁsﬁ&géﬁd bfP e bis bibHn gg\?‘%ﬂwgémge Slr g?l 20 is

i y u | y

wast ed. g”? rfsqogﬁsagh%%@eeﬁ%ﬁéﬁT%Ct%‘fnegﬁgug l”scj i S’Weﬂg‘f gg a flow

swi tch 24 di"‘s%@é’ﬂ”i‘rﬁ”ahﬁ‘@%ﬂé@ﬁ@‘sﬂﬁ'ef@é‘b'ﬁﬁds the occurrence of water flow
when the tap 18 !'g%\&ev%n%%e%semﬁ@ﬁaFiﬁé’ér@%n?iﬂ:eﬁLdﬁcéﬁ lfier¥iqgnal to be sent

to a control|er val ve actuat or

(not shown) 4696 é‘rfh%cof’i"f"‘gf” q?é?ﬁ%@ﬁﬁé%&?ﬂ*fﬁwﬁ%‘°‘w”}‘%§?‘?ﬁ? Z% in Figure 2,
the first vairet omeifhierauae ansldcnminsisdat fljecrcatie @ egntrolienGe infigsra 9 hehe st or age

chanber 42, isRmidiakis whawr delvdtof inbishovmdlovgeemiaestive Gerapeped, the slug 20 is
redirected into the stor ag_e chanber 12. A second val ve nenber 25, that is

| ocat ed t r ansverdeliishatedia FigwRgi e rptyalve meTier 6F PISEd/IRsPTa i s initial Iy
cl osed and tenmsret mrtie: Edagercharbiet $2, bhvathemthe firstvaetve metvherdugpanadhtbs condui t - 14.

This al so a%ﬁfg%bs;éd}eaaﬂhm@tsto%eeﬁanxbem Al s€bnd Qaile Hhdmuehss, fikiog age chanber

Lo Tow e et e b kiprd LA EAMR B Uba Rt es) Starts
t enper at %Pr e 'mb’fﬁ\,@ﬁ 8pw plyjeater lroughy ﬁﬁ?"f‘“‘?/\ﬁ IThip glge pestety I edigetion of thyy hot wat er 28
begi ns to dissplzae® tbehﬁorﬁgﬂ atlavizré2. 20, whi ch
Al the same fime, hot water 28 (indicated by horizontal fines) starts fo flow .
through the hot water pipe 15 and into the conduit 14. The temperature of water in the
' conduit wiii begin to rise es the hot watet 28 begins o displace the cold waler 20, which
25 s belng redirected into the storage chamber. The water femperature can be measyred
' by a tharmostat 26 that is located in the conduit 14, upstream from the passageway 17
into the starage chamber 12, : '

Turning next to Figure 3, the hot water 28 continues to flow Into the conduut 14
and pregressively displaces the cold water 20; fhereby causmg the temperature of water
30 in the conduit to rise. Oncg the temperature reaches a predetermmed value (which can
he set via the controller), the thermostat sends an elecirical signal to the cantrolier, that
in tumn ¢pens the secont valve member 25 and closes the first valve member 22, This
has the effect of blocking the flow of water into the storage chember 12 and allowing -
. water to flow ihrough tha conduit 14. Becauss the operation of the valve assembly 22 & '




25 is being redirected into the storage chanber. The water tenperature can
be nmeasured by a thernostat 26 that is located in the conduit 14, upstream
fromthe passageway 17 into the storage chanber 12. Turning next to
Figure, 3, the hot water 28 continues to flowInto the conduit 14 and
progressively displaces the, cold vv%t er 20; thereby causing the tenperature
of water 30 in the conduit to rise.” Once the tenperature reaches a

predet ermi ned val ue (which can be set via the controller), the thernostat
sends an electrical signal to the controller, that |In turn opens the
second.val ve nenber 25 and closes the.first valve nenber 22, This has the
ef fect of bl2edkispgndehionfiieonsien femperaire, thaiist wates aliowed xpargietha senskit Wi and

al | owi ng  Waeot iterd oWt Bhrdugethe e b o id iienBrciasimaichhe operati on of
the valve assenbly 22 & 9 25 is dependent on the water tenperature, the
first water all ofweriidedegyaviden i arphthtdovipsirean i RgfheiRasE 8- 8%t will then
f1 ow t hr oughwitcheneftiopeatdr@s fiausipbs frienvkring ed e 8 offater wpssuR iveedfek | 29 i s
pr ov| gedzégnf i 9%@5&% ﬁi@%ﬁ;ﬁ%&%&%&d@@a iaﬁeﬁle&@apraﬁum,emgn when thte .
ot wat er WS pas| ar\:ie-ve ri ar e . I _pressure is created.
5 This has ﬁ?g’"@'fgfsﬁ?f'f’" he g Hﬁd}nlfﬁg?&ﬁ%\’wﬁ&ét’"tﬁ%%%’?-geac(?]?@g fon of reduced
pressure, i ni2av hulg the segordgesshgiwapfi9 ansddnte tha gendut ¥io boilpedsd ¥ale col d wat er
20 in the stikager BRRRkEsangtd cohiil Mikghed Rtersecatiiopasshgeyale 19 and into
t he condui te&%%quggi%?m%gm%ohh the hot water 2S flow ng al ong the

conduit. Th ende er can then flow out through the pipe 16 to the

i nt ended4dest i nafionte al @nidield mate2eit dwivh ohireolhestr@sethambeii® drawn up from
thle tS_torag_e QBQ{HQ%F:a?\@r?be@l@lﬁﬁ%&M@esﬂh%ﬁﬁva@fan@ﬁmfoﬁﬁb%ﬁmﬁmh ?St:] heh t
rel ative dianeter e I n [ e ho
wat er, and t‘ﬁ’@‘tkgti ‘;%9% “ r?fea_ég{'%%%éerég’éﬂg%%%} q%ﬁggaégghaawbg}ggg %ae%f”gd to provide
a suitabl e Diesktedig Piediea sUEsb! ing (Atepr Rerticyarsisis 2R O gsER YR that al |

of the col d sf@tecnlddBtek 2O it khe siotage agebehi@iderd. RRr sanappelgatiofe sudcre -

ﬁpplhi cat iqu“Sshow%&ﬁhn@ﬁatéréhou&%%ﬁmdmfm%tgﬁa rﬁmagimémﬂwm @fnde'dl at_too
igh a rate so that, t Pe. t enperature L6 SE LS LRt Bleles 10t | Overe

by an anount™f f?ﬁ?"’w e&'sﬁ'gt%fel%tcbégﬁf'ﬁ. ”“P@%E‘(?er?? I'n ot her \'l‘val%ilI i cations,
such as di shutheshpsisations. Sl B SRR of washing mechines it s ol 27 IPEYhRt g
consi der at i ogbnsidasstishng to Figure 4, a second enbodi nent of an assenbly 10
for saving water _is, 20 il lustrat d\MéLere he tap 1s. | ¢ upstream of
the val ve assenblf{mipg Lgiges 4 ﬁﬁ?fomg%ﬁ‘bzg HRP 0% ol isﬁee'ﬁqyﬁﬁ%g‘f"%%% Thi s
enbodi nemo f Ulstratehshdrathe P d8 isdasated isyeayefitieappesserilifed 28.6% he enbodi nent
descri bed by.diRE&tENEBelsthl BUTRSerdbddined: funstidnk nt dne@sseabaly egivalgnt

manner fo the smbodiment described by reference to Figures 1 to 3, with the water siug

in the pipe being first diracted to the storage member when the tap 18-is turned on.

Cnee the water reaches & predetermined temperature, as measured by the thermuostat

26 26, the thermostat 26 sends an electronic signal fo the controfier 32 that then operates

the vaive assembly 22 & 25 io aliow water to flow through the conduit 14 and out fo the

shower rose 34 or other outlet. Flow of water {hrough the conduit 14 agaln causes the .

venturi 29 to draw the diverted water up from the storage chamber 12 and into the

conduit 14 fo be blended with the flowing water in the conduit.

30 Turmning to Figure 5, amow A shows the direction of the flow of hot water and
~ arrow B shows the direction of flow of cold water. When tap 18 Is turned on, hot water
flows in conduit 14. Thermostat 26 determines the temperature of the waiter inthe
condui't and inpuis its determination of the water température to controlier 32, Conirolier
32 is powered by power sijppiy 33, If the water in conduit 14 is below 2 predetermined
35 temperature, controller 32 provides input {o the flow directing means such that valve 22




in the pipe being first directed to the storage nenber when the tap 18 is
turned on. Once the water reaches a predeterm ned tenperature, as neasured
by the thernostat 25 26, the thernpostat 26 sends an el ectronic signal to
the controller 32 that then operates the valve assenbly 22 & 25 to all ow
water to flow through the conduit 14 and out to the shower rose 34 or
other outlet. Flow of water through % he conduit 14 agai n causes the
venturi 29 to draw the diverted water up fromthe storage chanber 12 and
into the conduit 14 to be blended with the flowing water in the conduit.
30 Turning to-Figure 5, arrow A shows the direction of the flow of hot
water and  APFERAEAbRSRSIOTHRSIIERY SRS FOIG WaH P StraeehamieE 2 hen tap 18
is turned ompmédtiexatambodifreassnarn prssuchit tsetido fadlfiule s soemefiEof thet er mi nes t he
t enper at ur e \of, HRQNRL Bhanitdr 40 conduit and inputs its determi nation of
the water tenperature to controller 32. Controller 32 is powered by power
supply 33. If t e ilvaraled b Figwe Adusamernbpdmprts. 4\ stprge slpmibet Y oaRke 35

t enper at W e a heiRing Ak hrefkraBi fREEVih BR Seilingp Wecdkdnglyieatéd dverddiebt i ng means such

e VRLYe B ARehhS: SRR U Fidd G3Fany BOET by Giveriing the col d

water into s In sone rred enbodi nents, nmins
pressure is used)rtceﬁfem'telrIntc&ﬁcm:tumreaMBMEmredétedetewmeremna. nto storage

chanber- 12 %r{h#s{a%'% brdiRd :rprEtgihghﬁnﬁ'oi%ewéerhh&ﬂ%uﬂm%&mo% the storage
chanber 12 c

an ef.erahl he celllng
Accor di ngl y,d"'%ﬂ‘fgé}’ea&? &ﬁ?@ﬁ"&%%ﬁ? {ﬁ‘sg"’%"a‘“ ﬁxfarédg‘ﬁ?%g%é}#% #ailabl'e for
use in tti | etwlitbythgrebialipying be fot weist e comiauspiengrcordyt thRabAer Rsed B8 at or above
a pr edet.er mongRErbGIRRE Mk, Veﬁthmermsbﬁktommmwmﬁom splage t o t he control

device whi Cleadé.rrqbeF?B&cﬁﬂﬁ%ﬁ%&%éﬂﬁaiﬁ%&bﬁgnﬁﬁﬁﬂh%m@ 19 change valve 22

to the cl osed oon nd| |on t her eby

al | owi ng t h&up{Eed We%é’p%”&ﬁltgﬁ"ﬁ?ﬁmg]v@h o%"gﬁgfa reir}fg"we hovver ‘head 37 or
ot her out | epsvervbaofii Piovatayefn gy yentsy igmpdenalidastalad §eigoe ereabidéer from

t hanb . ded with th
ot natelt As i THGRY PabakEh %tégé%%ﬁﬂ}eraﬁkggf;gﬁorE?a%ﬁiﬁ@m?ve? 35 and

36 are |nst&1"‘!“%[%1“‘%5'(’3‘11 igeentiqn. ”b'Ffé?f degrgplienf rSW‘OSftC‘ elET B¢ vent 34 is
optional |y icnsbdhénti Figorest dysagrebsciismbevevarFigirs 6 frickdase lgw pwilch 38 r at es a

further. prg ﬁfeﬁrﬁ@ftﬁéﬁh@ﬁét%ﬂica@éuzthhﬂn%ﬁ;ﬁﬁe@\aﬂbmma{dﬂwsw;ﬁ:ﬁ t he -present

. . h
;%ggf Iﬁgzt i sl._ailso ﬁ?l‘tlnﬁa%ecgﬁzﬁgrﬁkpetr BQ gl’ld éyﬂ:v{dg ?ﬁ\gl\tg%h’r%ﬂgr §§a %& 6[5?851%5382: ;Of It O\?V

switch 3® MPW@&W"%?F“TW@FW&E% TQ'B pf"?’i‘“%?ﬁﬁuf“f”e IFHEPRPY Preferred
embodi nent , ohéreing krewssaviblychthe B8sdnsineg o, Cmrriete ceniplpr 3rtaves | er 32 and

provides i NRimmbfon %8R iAol Shitch ds WitFRe inbrmdabes] S
Figure 7 fllustrates yet another preferred form of the invention adapted to be used
in conjunction with a flickmixer 41. As can be seen, in this embadiment, flow gwitch 38 is
25  located downétream from thernostat 28, A one-way valve 40 is installed in the cold
water conduit along which the cold water flow path is ideniified as arrow B.

One-way valve 40 is als conirolled by controfler 32, In this embadiment, when
thermostat 28 detects that the water in conduit 14 Is below the predetermined
. tamperature, if inputs that information info confrofler 32 which in turh Instructs valve 25 o
30 close, valve 22 to open, and one-way valve 40 fo close. This will coniinue to be the state
of affalrs until euch fime as the water in conduit 14 reaches ar goes abave the '
predetermmed temperature, at which fime thermostat 26 will input this information to
| sontrofier 32, which In turn wifl open valve 25, dose valve 22 and open oneiway valve
40. In this embodiment, ¢old water is, therefore, prevented from reaching filckmixer 41,




20 the flow of water through conduit 14. This provides a yet nore refined
approach to operating the assenbly of the present invention, wherein the
controller 32 receives information, fromthe flow switch 38 and the
thernostat 25. Figure 7 illustrates yet another preferred formof the
invention adapted to be used in conjunction with a flickm xer 41. As can
be seen, in this enbodinent, flow switch 38 Is 25 | ocated downstream from
t hernostat 26. A one-way valve 40 is installed in the cold water conduit

al ong which the cold water flow path is identified as arrow 13 One-way
valve 40 is also controlled by controller 32. In this enbodi nent, when

t her nost at  26énfithbelpdntsastivtvaterirdelggied pS bainodmsentin conditd4 Brd iy iergfse.

predet er m neghaidbRARenadg i, coll waler i the tditblatérebiumBificamixérato control ler 32
which in turn instructs valve 25 to 30 close, valve 22 to o and one-way
val ve 40 to cl osdWiHigiaRrigried bypamspraaslieddn e ot fat mimepos vagption ?‘F“g (Fs until
such tinme asmbiifzatva ey bamaderolibe nvdnlior abhesin e spaiiis embinentshe

PL feg retmg{ %geggﬁoﬁmgﬁ‘é@gﬁ% th mv\é}lssdaeum@n&éa%n@%mmy a%mg/ue%s L-gﬂegput c|t 2 [S Z
val ve 22 andpﬁﬁﬁﬁrgﬁgnﬁﬁﬁaVb @gwﬁﬂﬁ e?’S?ﬁ?gmm“ﬁﬁﬁa%@nwwgf%?gﬁgter is,

t herefore, pneveshic®s fromreaching flickm xer 41, 11 until such tine as
hot water is detected as being present in conduit 14 and is, therefore,
available for mning with cold water fromthe cold water conduit at
flickmxerd4l. It will be appreciated by persons skilled in the art that
nunmerous vari ations and/or nodifications nay be made to the invention as
shown in the specific enbodinents S Wthout departing fromthe spirit or
scope of the invention as broadly described. The present enbodi nents are,
therefore, to be considered in all respects as illustrative and not
restrictive. 12 Cdainms: 1. A water saving assenbly for use in a water
supply system conprising: a flow sensor for determ ning whether water is
flowwng in a hot water conduit; a tenperature sensor for determ ning the
tenperature of water in the hot water 5 conduit; flow directing neans; and
a control device for receiving input fromthe flow sensor and fromthe
tenperature sensor and for controlling the flow directing neans; wherein,
under the control of the control device, the flow directing neans is




10 adapted to selectively: (a) direct water in the hot water conduit to a
st orage chanber when the flow sensor has determined that there is water
flowng in the conduit; or (b) inhibit water in the hot water conduit from
entering the storage chanber when the tenperature sensor has determ ned
the tenperature of water in 15 the hoj,water conduit to be at or above a
predeterm ned tenperature. 2. The water saving assenbly of claim1, wherein
the flow directing neans includes a valve assenbly capable of transform ng
bet ween gMmfker redirection condition and a water flow condition. 3. The
wat er saving assenbly of claim?2, wherein, when in the redirection
condition, 20 wabesavilgussehibbol Dse Bandatet siighly Hsterh eobmgasiegranber. 4. The
wat er saving assenbly of claim2 or 3, wherein, when in the flow condition
wat er flows t Brflowgienspefos delgmminingwatkar waderrig lowinp in & dat walertendili ng i nto
the storage chanmber. 5. The _water savi ass I f _an n f glainms 2
Lo 4, “wher oi n doPPRAYS SRl S DS B ETRER S o bl ABbothatr e
rediréction cepditon is responsive to the flow of water in the water
conduit as de;lew. ned b% the flow sensor. 6. The water saving assenbly of
any one of cl PiTrscing ?a%gpgi n a transformati on between the redirection

condi tion and atdagtrbl eWicedBtiebbiving iifout BEMAAE HYR sbAsdr@d At Bk tbaphefRb Ur e as
determ ned by the te er %%yr@ Sﬁr%sf%r. .S%ilg%m'ggﬁ wat er saving assenbly of
any one of ci &y 2" %' MREPRIT, \‘/\‘IH%W{ Fiperature of the water in
the conduit i gnakei®lurdBPiHe doRBoIRF BEeERIB ddkke, HRIMRY ditdttiRg nidaasassenbly is
adapt18d so that, th | qw._di (yectl ng neans is in the flow condition. 8. The

f
wat er “savi ng Qgg%tﬁglt?/? ?Ct%\’ﬁ one of clainms 2 to 7, wherein the valve 35
| ?sstehrrbl 31/3I nclt wshes @ir%]d:trvﬁéter\’tﬁ|th@hdf@ﬁ§?@*coﬁd@ilpio€éjstbﬁhg©cﬂhbmbbrWh@n fHeqw“ff \l/vat ﬁr
o the st orage _chanber a val v - t.o contro e
flow of water in fﬁ%sog%ﬁagg{é?m@?a%}ag%\?%?zsrwgtaegﬁ %@ﬁééﬁg’%‘%}%ﬁ%t %(r:l aim 8,
wherein the figst aHMbisSesEN# MEhyEvatEEERRILE flefrferfefirRChe Iriigdenseaidre

bet ween an open position 0S pPOsi L Vi ng
assenbly of claim g hgrn?@e, %\ﬁﬂjg?%tlﬁ_'lr? ﬁeﬁ’govi Svog&%rs Slrg%%ﬁhéq?rga_%}ﬁt%é%atﬁﬁm
15 the hot water conduit to be at or above a predetérmined temperature.

2. The water saving assembly of claim 1, wherein the flow directing means includes
a valve assembly capable of transforming between a water redirection condition
and a water flow condition.

3. The water saving assembly of claim 2, wherein, when in the redirection condition,
20 water flows from the conduit to the storage chamber.
4, The water saving assembly of claim 2 or 3, wherein, when in the flow condition

water flows through the conduit, whilst being inhibited from flowing into the
storage chamber.

5. The water saving assembly of any one of claims 2 to 4, wherein a transformation
25 between the flow condition and the redirection condilion is responsive to the flow
of water in the water conduit as determined by the flow sensor.

6. The water saving assembly of any one of élaims 2 to 5, wherein a transformation
between the redirection condition and the flow condition is responsive to the
water temperature as determined by the temperature sensor.

30 7. The water saving assembly of any one of claims 2 to 6, wherein, when the
temperature of the water in the conduit is at or above the predetermined
temperature, the assembly is adapted so that the flow directing means is in the
flow condition.

8. The water saving assembly of any one of claims 2 to 7, wherein the valve
35 assembly includes a first valve member adapted to control the flow of water to the




redirection condition when the first valve nmenber is in the open position
and the second valve nenber is in the closed position. 11. The water
savi ng assenbly of any one of clains 8 to 10, wherein the valve 10
assenbly is in the flow condition when the first valve nmenber is in the
closed position and the second val ve nber is in the open position. 12.
The water saving assenbly of any one of clains 1 to 11, wherein the flow
sensor, tenperature sensor, control device and flow directing neans are
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transform between a redirection condition and a flow condition.

13. The water saving assembly of any one of claims 1 to 12 further including a one-
way valve in a cold water conduit.

14. The water saving assembly of claim 13 wherein when the flow sensor sends a
20 signal to the control device that there is flow of water in the hot water conduit, the
control device controls the one-way valve to inhibit water from flowing along the
cold water conduit.

15.  The water saving assembly of claim 13 or 14 wherein when the temperature
sensor sends a signal to the control device that the temperature of the water in
25 the hot water conduit is at or above the predetermined temperature, the control
device controls the one-way valve to allow water to flow along the cold water
conduit.

16.  The water saving assembly of any one of claims 1 to 15, wherein the control
device provides for a temporal period during which the valve assembly is inhibited
30 from undergoing any transformation.

17.  The water saving assembly of any one of claims 1 to 16, wherein water directed
into the storage chamber is available for use in one or more toilets or other water
outlet.

18.  The water saving assembly of any one of claims 13 to 17 adapted to be used in
35 cenjunction with a water mixing tap.




