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VOl HERh & isRd PEtahtfal B BSse between the noxt use of the tap (such as
overnight), the slug will cool in the pipe and is delivered out of the tap as cold water. In
most cases this cold water slug is simply aﬂowed to run down the drain and is therefore
wasted.

Although a single slug is generally nof a particularly large volume of water, when
it is multiplied by the number of hot water outlets in the average housghold, then by the
number of Households, and then by the number of times a hot water tap Is turned on
(after the 'slug’ has coaled), it will be realised that a very large volume of water is being
wasted. This wasted water also increases the costs of water incurred by a household.
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30 Furthermore, the prior art systems generally do not rake the wasted water or
slug from, for example, a shower, to be available for use in flushing a toilet, With
systems that use rain water tanks there are at least five mafor probiems:

1. Ifthere is no rain for some time, the water will run aut and will need to be
topped-up from the main supply.



slug from for exanple, a shower, to be available for

use in flushing a toilet. Wth systens that use rain
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20, wherein, under the control for the control device, the flow directing means is
adapted to selectively either: '

(@)  direct waterin the conduit into the storage chamber when the
temperature sensor has determined the water temperature to be
below a predetermined temperature; or

25 (b)  inhibit water in the conduit from entering the storage chamber
when the temperature sensor has determined the water
temperature to be at or above the predetermined temperature,

Generally, the operating of the flow directing meang is responsive to the
temperature of the water as recarded by the femperature sensor. The flow directing

30  means is thereby adapted to direct water into the storage chamber when the temperature

of the water is less than a predetermined value and to inhibit water flowing into the
chamber when the temperature 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 embodiment, the invention further includes blending means
35 adapted to cause water in the storage chamber to move from the starage chamber to the



Generally, the operating of the flow directing neans
is responsive to the tenperature of the water as
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The temperature sensar, the control device and the flow directing méans may be
arranged in any convenient manner that enables the flow directing means to respond to
- changes in temperature of the water in the conduit {as determined by the temperature



the flow of water in the conduit. The first and second
val ve nenbers are preferably selectively rotatable

W edsess3onn open position and a dosed positi onPCT/AU2005/001837
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d Ic{)g%igérg?a Such a rate that all water in the storage chamber is blended with flowing
water in the conduit. This will generall&r depend on the expected volume and flow rate of
water to be used. For example, in the case of a shower, the blending means may be
configured to draw water from the storage chamber at a rate of between abiout 1 and 2
fifres per minute, preferably, around 1.5 litres per minute. As the normal flow rate of a

. shower is betwaen 9 and 20 litres per minute, this would take approximately 3 minutes to

empty the storage chamber, being roughly the tirne of an average shower, The



to comence directing water flow ng along the conduit
into the storage chanber when water flow al ong the

weondse39t s first detected by the fl ow sensor.Pdhau2005/001837
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Accordingly, preferred embadiments of the water savmg assembly of the present
invention are capable of preserving water and saving costs.

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



avai l able for use in the toilets or for other uses as
set out above. The holding tank nay also be fitted
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fitted with an enmergency batk-up from mai ns pressure
as set out above. In yet still further preferred
enbodi nents, the water saving assenbly of the present
i nvention can be used in conjunction with a
FI but kit toregxciusipn biaddy ofver sertidrt, iftenen pdtas badgredh &eleirhBOR@gers
sk}k%%g in the art, such a tap typically allows both
hot' ‘and cold water to be drawn toward the outl et
si mul _t»amemmbsl%n dmearmﬁnlmghm rﬂaltt]érialupdévilaéﬁ%ﬁi&légdr the like which
e [ t t. rther. i S a_one-
M i e G R S T
5 si pantextipetbgleseniinventipn.alhis ot tarke faben of an admigsiaphat any or all of

di thegd hdt@rsTBANSard dItHe dribGar 1REé bAgdré BRnBeNEHHbiaPrhowid§dlin the

th t he -way val ve .i nhi bit ol.d ter. from. .
1 et oy st Plveal < st R kel e yroa e o
detash siaimed thihepeckigation.enperature in the conduit is at
or aboye th edet er.ni ned tenperature. Accordi ngly,
pr ef er eocﬂéeé ﬁﬁg{ﬂ‘ﬁ REsTEY "B’F%toﬁ énz&g? SR SRATY an‘g%ﬁ%‘?fg 85'?}%8@
10 t hemimdeesistwill pvdestited with eferapalld be tflowing dewings gndwemples.
- and saving costs. Throughout this specification,
unl ess ‘the context requires otherw se, the word
" CREP Dbt Aption 3F th¥ BrdvilidsONs such as "conprises” or
“conprising’, wWIT Dbé understood to i-nply the
i_.ncl us Emhodiherds sfttit preisamt lpvastion will ndvwe be desoribesitvalp reference to the
gf%ggnyﬁ%gmtggwhﬁgﬁggers or steps.but not the
excl usi oh.0f any other elenment, integer or step, or
15 group 6igueliéna pdrematintieyei=n assemiydpssavidg watdi behessiicastion

of : t P vices, articles or
th%oq?ﬁﬁﬂe V\hbiafgﬂéﬁ%\?tb‘%%% |pr:%1u§7§ggﬁ'i n the present

speci f Figatki209a Echematieligw bitan asirenbipfopmasieg ebtepindive @iiregtian
ol idn fifanki}fe RESREPIapidWRRL LAN. 1T 1 not to be
taken as an adm ssion that any or all of these matters
f or m p&iglreafis & behepitiovieastthdasemidy invibs fowcandiion; gener al
know edge in the field relevant to the present )

20 i nvent Fghe4ds 7 echenials ey php ssegidreaitrdmeat e pa 2esqaibly for saving
prigiedt ty date of each claimof this specification. In ‘
order that the present invention may be nore clearly
under sFigug 5 ipp sfemetievianticorrefemdeniorimepkol g sesamplydor saving
Wi hter fESEIRGRANS Rvdnien, WoblepMhd\eLeIansmERr Bad; exanpl es.
Brief Description of the Drawi ngs Enbodi nents of the
pr esenfigimeane sehemafit Yiew elyebenohesereierediempadimgnd plandageambly

25t Ofgh BRing GRRANMBINEe iR RGHKWhREekA: Figure 1 is a
schematic view of an assenbly for saving water in the
r edi r e€Eigimery is a schematic view of yet another preferred embodiment of an assembly

for saving water, the assemnbly being adapted to be used in conjuction with a flickmixer.

Datailed desctiption of the drawings

30 Tumning to Figure 1, an assembly 10 for saving water is ilustrated. The assembly
includes a storage member, in the form of a chamber 12, that is connected to a conduit
14, with passageways 17 & 19 extending between the condult and storage chamber. In



condition and before the hot water tap is turned on;
Figure 2 is a schematic view of an assenbly for saving

wWo10610583m t he redirection conditi on and after PCEADLI05/001837
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water tap is turned on; Figure 3 is a schematic view
of the assenbly in the flow condition; Figure 4 Is a
schemati c view of a second enbodi nent of an assenbly
for saving water; Figure 5 is a schematic view of a
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t hretuoosighalsta vilke abtnatbﬁeotwtmai) istmhe foft valfd member2a8fter a
tap 18|sturned on, \%aﬁr fl Ws%gmahot wat er
heat er A¢ HyRated frgure ﬁr ﬁ&'ﬁt & Meher A5 eared sl a4
amdtrad‘mem the olamgt binaonbgh 123 spihpewtsd thefrstvalvi rember is opened, the
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oo SR 14 i BREIBE) 45 of Bp Rt 5 MRRB) P ah it iBoreire
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& hot water is not used. Wen
t%gadg?%"ﬁig‘g Q%S%iﬁﬁ?érngg on, the slug 20 is sinply
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| Mol nepinta isa ReriGh bl walkE ek e aacsring RGPy hich
WhepeitdRditeaed It 1he stortigsetamber. The wateraers@satere can be measured
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im s ve act uat or
sh@wﬂ')e%aaﬁp@ﬁmbeff‘?fst vaI ve rrenber 22.

Tuming next to Figure 3, the hot water 28 continues to flow Into the conduit 14
and progressively displaces the cold water 20, thereby causmg the teimperature of water
in the conduit to rise. Once the temperature reaches a prede’cermmed value (which can
be set via the controller), the thermostat sends an electrical signal to the controller, that
in turn opens the second valve member 25 and closes the first valve member 22, This
has the effect of blocking the flow of water into the storage chamber 12 and allowing

| water 1o flow through the conduit 14. Because the operation of the valve assembly 22 &



As illustrated in Figure 2, the first valve nenber 22

is | ocated adjacent an entrance to the storage chanber
wda2goemss3vhat when the first val ve nenber i s opeeiEdp2008001837

slug 20 is redirected into 4$he storage chanmber 12. A

second val ve nenber 25, that is |ocated transverse to

the longitudinal axis of the conduit, is initially

cI osed and therefore inhibits the flow of water
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VeRindfit 140 Be GRAGY it tdvRwing@uitdr i e adndtibe hot wat er,
and the size of the storage chanber. These can
30 Turning to Figure 5, arrow 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 water in the
conduit and inputs its determination of the water temperature to contraller 32, Controller
32 is powered by power sﬁpply 33. If the water in conduit 14 is below & predetermined
35 temperature, controlier 32 provides input to the flow directing means such that valve 22



be varied to provide a suitable blending rate for
particular situations and to ensure that all of the

w@odod/osssver 20 in the storage chanber 12 is usedI/AB2005/001837
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sonme applications, such as18howers, the water shoul d
not be blended at too high a rate so that the
tenperature of the received water is not |owered by an
amount that woul d be noticeable. However, in other
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control device
wHeBperatiret ibinputy fhat i':]flgm;zgiogﬂ I‘i‘g’ qopw;er 32 wfgch in ?urn instructs valve 25 o
close, vaive 22 to open, and onie-way valve 40 to close. This will continue to be the state

of affairs until euch time as the water in conduit 14 reaches ar goes above the
predetermined temperature, at which time thermostat 26 will input this information to

| cbntroller 32, which in turn will open valve 25, close valve 22 and open one-way valve
40. In this embodirment, cold water is, therefore, prevented from reaching flickmixer 41,



directing nmeans to change valve 22 to the cl osed

condi tion and valve 25 to the open condition thereby
w@bkdoomnsssg2 t he hot water to continue al ong condeCT/ALZ005/001837

shower head 37 or other outltlets. Meanwhile, venturi 29

operates to draw cold water from storage chanber 12

back into conduit 14 so that it can be blended with

the hot water. As illustrated in Figure 5, optionally

NO N GlcH 4y e\ég#w?‘t%ié‘? @e‘&%te%iaas%%ﬁ%}a%gén%}lc%%%ﬁtam%nd s, therefore,

pr event back

opEvairias foymixng vath Icald Waier Berg i@g@ldmﬁ@ﬂum at thkrrg@r@

|l
ot o SRR A A0Sy RSB SR B8 AT Bl gy ncrr
of mon@caﬂwaypha roaveitp the &ivantiop gs shewri iy thespedificemipdments

st h emmfpgé#ahﬁﬁg froh mue%pwézesc@pe AheGRARNRA 5 DRAdIyRONENESL. The
gur e u es

fﬁ%rgfa 0 er' ?{‘”8 i%l":e %% cprﬁsu?eﬁcgﬁ ﬁr@ﬁ@tﬁsea& illustrative and
enbamm$nqu the f|OMISMAtCh 38 is also connected to
controller 32 and provides input to controller 32 when
it detects the flow of water through conduit 14. This
provi des a yet nore refined approach to operating the
assenbly of the present invention, wherein the
controller 32 receives information fromthe fl ow
switch 38 and the thernostat 26. Figure 7 illustrates
yet another preferred formof the invention adapted to
be used in conjunction with a flickm xer 4 1. As can
be seen, in this enbodinent, flowswitch 38 is |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 B. One-way
valve 40 is also controlled by controller 32. In this
enbodi nent, when thernostat 26 detects that the water
in conduit 14 is below the predeterm ned tenperature,
it inputs that information into controller 32 which in
turn instructs valve 25 to close, valve 22 to open,
and one-way valve 40 to close. This will continue to
be the state of affairs until such tine as the water
in conduit 14 reaches or goes above the predeterm ned
tenperature, at which tine thernostat 26 will input
this information to controller 32, which in turn wll
open val ve 25, close valve 22 and open one-way val ve
40. In this enbodi nent, cold water is, therefore,
prevented fromreaching flickmxer 4 1,until such tine
as hot water is detected as being present in conduit
14 and is, therefore, available for mxing with cold
water fromthe cold water conduit at flickm xer 4 1.
It will be appreciated by persons skilled in the art
that numerous variations and/or nodifications may be
made to the invention as shown in the specific
enbodi nents 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. 1.
woeanss395avi ng assenbly, for use in a water sPEPAY2005/001837

system the assenbly includkng: a storage chanber

adapted to be in fluid conmunication with a water

conduit; a tenperature sensor for determning the

tenperature of water in the conduit; flow directing

means; and a control device for receiving input of

fh@@h@iernined tenperature fromthe tenperature sensor

_gfor c ntraql ng E)lﬁf owdlrect| g means; wherein,
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or (b) «i nhi biripes@iresenstr foluRtab@inmhy e thih parkierice Whlgntie
storage chgyphgr when the tenperature sensor has
determi ned the water tenperature to be at or above the
predet er i freddirceingereansicéd 2. The water saving

assenbly of .¢l.aj c{é\/% fo}?'ﬁé%ﬁ‘\?hgmwteof W@tdg{enﬁg&dt r[’ji;':%erhI?:reeiﬁrmm the
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Oclaim1 or©FPeGHLE ’éq”ﬁortaﬂg WWWO@VQ@#?VH r
i ncl udemeriny ahaeetha ssarsbdfthcanad ldeviad, thieman sfrating Mmgans is

bet weenqgnubibekiesRel bififel:i on condition .and a water flow
condition. 4. The water saving assenbly -of clai m 3,

wher ei §8) whdiechwrtgrithe senduis ¥q 1hh sleag F‘iﬁ”&‘%r Wiy the temperature
fl ows from saneordendeienmined thewatsttemnpayeueiabbidion 8. The
15 Wat er savi ngemaenhh}eﬂqfemﬁraidm 3 or 4, wherein, when

in the flow condi.t th hth cond

whi | st ®ei ngH h\fﬁ‘tﬁ" '?g}? ‘gﬁﬁf’f“o?\ﬁeﬁ' {hﬁf’ T48R & @Wﬁr 3’5%“ the
chanber . 6. emReraiis @F‘S%’ﬁ’@? frjermingd ﬁ’iﬂ WeigsfterapfateRdo by at or
cl ai ns 3 t oatipye thkereseterained tampéraiureat i on. bet ween t he
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3. The water saving assembly of claim 1 or 2, wherein the flow directing means
includes a valve assembly capable of transforming between a water redirection
_condition and a water flow candition.

4, The water saving assembly of claim 3, wherein, when in the redirection condition,
25 water flows from the condiuit to the storage chamber.

. The water saving assembly of claim 3 or 4, wherein, when in the flow condition
water flows through the conduit, whilst being inhibited from flowing into the
storage chamber 4

6. The water saving assembly of any one of claims 310 5, whereina transfon‘natlon
30 between the redirection condition and the flow condition is responsive to the
" water temperature as determined by the temperature sensor.

7. The water saving assambly of any one of claims 3 to 6, wherein, when the
temperature of the water in the conduit is below the predetenmined temperature,
the assembly is adapted so that the flow directing means is in the redirection

35 © condition. “ :



wat er tenperature as determ ned by the tenperature
sensor. 7. The water saving assenbly of any one of

w@b@onss32t o 6, wherein, when the tenperature PET/ADNR005/001837
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water in the conduit is belldw t he predeterm ned
tenperature, the assenbly is adapted so that the flow
directing neans is in the redirection condition.8. The
wat er savi ng assenbly of any one of clains 3 to 6,
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wat er savi 0 assenb any one o the precedi ng
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= The water saving assernbly of any one of the preceding claims, wherein the
control device provides for a temporal period during which the temperature of the
water in the conduit remains substantially unchanged, and during which the valve
assembly is inhibited from undergoing any transformation.

16.  The water saving assembly of any one of the preceding claims, further including a
water flow sensor coupled-to the flow directing means to cause water to be
directed to flow along the condlit into the storage chamber when water flow along
the conduit is detected by the flow sensoer.

17, The water saving assembly of any pne of the preceding claims, further including
blending means adapted to cause water in the storage chamber to move from the
storage chamber into the conduit and to he blended with water in the conduit
when the flow directing means Is Iﬁhibiting water in the conduit from entering the
storage chamber. ' '
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chamber is fitted with an erergency back-up from mains pressure to allow
sufficient water in the-storage charmber to service flushing of one or more toilets.

28. The water saving assembly of any one of claims 1 to 24, wherein water directed
into the storage chamber is further re-directed into a holding tank, facilitated by
a0 mains pressure,

29.  The water saving assembly of any ong of the preceding cleims adapted to be
used in conjunction with a flickmixer, the water saving assembly further including
a one-way valve in.a cold-water line.

30. . The water saving assembly of claim 29, wherein the one-way valve aperates
35 . simultaneously with the flow directing means so as 1o inhibit cold water from
feaving an outlet until hot water becomes avallable as a result of operation of the
water saving assembly.
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assenbly of claim25, wherein the larger tank is in
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| eaving an outlet until hot water becones avail abl e as
a result of operation of the water saving assenbly. 3

1. The water saving assenbly of any of clainms 1 to 21,
wherein the storage chanber is a hot water reservoir,
and redirected water is returned directly to this
reservoi r upon operation of the water saving assenbly.



