1 A SYSTEM FOR REUSI NG WASTE WATER The invention relates to a systemfor

reusi ng wast eguféoiissse” NuUber of systems and devices have alreggimgggﬂp3
proposed for reducing water consunption. For exanple, systens are aval S%Ie

whi ch reduce the amount of water used to flush toilets and which regul ate
the automatic flushing of toilets and urinals. Al these conventional
'S

systens tend to mnimse W%%ﬁ?ﬁwwﬁ% r@%ﬁ Q@Jt%?@ anount of water
ets or urinals. can ha

which is used-to flush the tol ( ve the
di sadvantage that the toilet may not be flushed properly. In accordance
wi tth the present invention, a systemfor reusing waste water conprising a

used wat er g&gk incorgorated beneath a matgéwggnsuningiﬁgglgg ge&a€e¥@ste

outl et connect$ nyPYFHR %ﬁ?e?e%%ﬁgﬁnﬁﬂgaaﬁﬁﬁ SFoTtH

A number of systemé and devices have aiready been proposed
for reducing water consumption. For example, systems are
available which reduce the amount of water used to flush
toilets and which regulate the automatic flushing of

toilets and urinals.

All these conventional sysfems tend to minimise water
- consumption by reducing the amount of water which is used
to flush the toilets or urinals. This can have the

disadvantage that the toilet may not be flushed properly.

In‘dccordance with the present invention, a system for
reusing waste water comprises a first conduit coupling. a
‘wdste outlet from a water consuming appliance to an inlet
on’'a used water tank; and a second conduit coupled from an
outlet on the used water tank to an inlet on a cistern. for

holding water for flushing a toilet.

An advantage of the invention is that the system permits
waste water from a water consuming appliance to be reused
as water for flushing a toilet and therefore, reduces the

amount of fresh water that is used for flushing a toilet.
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wat er tank; and a conduit coupling an outlet on the used water tank to an

inlet on a ciwb@ayBssser hol ding water for flushing a toilet; wWighadyelbRa
wat er consum ng appliance is a shower or a bath. An advantage of the

invention is that the systempermts wast,e water froma water consum ng
appliance to be reused as water for flushing a toilet and therefore,

reduces thepyarr8BRYNt tile é??ﬁ%d”%ﬁ%ﬁ Egﬁﬁuhésuaﬁgu&gggglgﬁ@%gg?ggkoilet'

f
Preferably, -the systémalso I'ncludes a punp to pu ) condui t
fromthe usgdongt @he! aRecnd IRRANIE! Erbm@REc! YREAAWhY exr!t BENRUEB FRY be
controlled by a control box which receives an input froma water |evel
sensor in théstern and typically, the pump may be controlled by a
control box which receives an input from a water level

sensor in the cistern.

Typically, the system further comprises a valve mechanism
comprising a first inlet, a second inlet and an outlet; the
first inlet being coupled to the second conduit, the second
inlet being coupled to an unused water source, and the
outlet being coupled to the inlet of the cistern, and the
valve mechanism being switchable from the first inlet to
the second inlet in the absence of a supply of water from

the second conduit.

Typically, the valve mechanism is switchable between the
first inlet and the second inlet by the control box on
detection of. the absence of a water supply from the used
.water tank by a water sensor coupled to the control box.
“Altermatively, the valve mechanism may be manually

actuable.

Tﬁe water consuming appliance may be a washing machine, a
shower or a bath. Where the water consuming appliance is a
shower or a bath, the used water tank may be located
beneath the shower tray or the bath, and the waste water
outlet from the shower tray or the bath may include a

_E;lter device to filter solid material from the water

This Sheet Has Been Replaced

AR =l




cistern. Typically, the systemfurther conprises a valve nechani sm

conprising a Wwoedsess et, a second inlet and an outlet; the fi pet/scod/60033
bei ng coupled to'the conduit, the second inlet being coupled to an unused
wat er source, and the outlet being coupleg to the inlet of the cistern, and
t he val ve nechani sm being switchable fromthe first inlet to the second

inlet in thebggéfgcgtoéngeggpghy Qbedafgtetreamkhe conduit. Typically, the
val ve imechani smis switchable between the first inlet and the 'second inl et

by the control box on detection of the absence of a water supply fromthe
us€d water tank by a water sensor coupled to the control box.
Al ternati vel pref8gabli’y ethectsedswarey tenkemapl igchudeadhcovdyplorl |y, the

waste water outlet fromthe shower tray or
pipe connected to a drainage or sewerage system such that
when the used water tank is full, excess water is passed by
the overflow into the drainage or sewage system. In
addition, the used water tank may include another outlet,

such as a tap, to permit used water to be taken from the

tank into a container, such as a bucket,

Preferably, where the water consuming appliance is a

. washing machine, the system further comprises another wvalve
- mechanism having an inlet and first and second outlets; the
.inlet being coupled to the waste water outlet of the
washing machine, the first outlet being coupled to the used
water- tank and the second outlet being coupled to a
drainage oxr sewérage gsystem. Typically, the other wvalve
mechanism diverts used water from the first cycle of the

- washing machine to the second outlet and directs used water
from subsequent cycles of the washing machine to the first

outlet and the used water tank.

; Typically, the system may include a separate used waterxr
tank for each water consuming appliance and the used water
tanks may be linked together, typically in serial, by

_conduits to the first valve wmechanism.
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the bath may include a filter device to filter solid material fromthe
wat er bef ore ¥yip9Risss the used water 3 tank. Preferably, tpeg/¢n0/dogsst er
tank may include an overfl ow pi pe connected to a drai nage or sewerage
system such that when the used water tank is full, excess water is passed
by the overflow into the drai nage or sewage system In addition; the used

wat er tank é’&ﬁ?ﬁfﬁ tw QA 'i%tr ;%'ti%]lx%zvﬁsttépw ttgrpg_hmt used wat er

to be taken fromt I nt’o a cont ai ner ch as a ucket Pref erably,

where the syugiepdie Wwitdhdake qm&u& RAAN Rew bl deyikdeluitiber

conpri ses anot her val ve
reference to the accompanying drawing, in which:-

Figure 1 shows a system for reusing waste water.

Figure 1 shows two water consuming appliances: a washing
machine 1; and a shower tray 2 which forms part of a
shower. An outlet 3 from the washing machine 1 is
connected to a water pipe 32 which is connected to an inlet
of a control valve 4 which has two outlets 5, 6. The
‘outlet 5 is connected to a water pipe 33 which connects the
control valve 4 to a used water tank 7 and the outlet 6 is

coupled to a drain 8.

The used watexr. tank 7 includes a manually operated tap 9
which permits water to be drawn from the tank 7, for
example, into a container such as a bucket. The tank 7

- also has an outlet 10 which is connected by a water pipe 34
"to a second used water tank 11 located below the shower
tray 2. The shower tray 2 has a waste water outlet 12
which is connected to the second used water tank 11 and
péfmits water to flow from the shower tray 2 into the used

- water tank 11.

The used water tank 11 has an outlet 13 and an overflow 14
which is connected to a drain 15. The outlet 13 is

connected by a water pipe 16 to a two way valve 17 via a



mechani sm having an inlet and first and second outlets, the inlet being

coupl ed to th@gwsdsssonat er outl et of the washing machine, the piggGonstiosrt
bei ng coupled to the used water tank and the second outl et being coupled to

a drainage or sewerage system Typically,gthe other valve mechani smdiverts
used water fromthe first cycle of the washing machine to the second outl et

and directsd§¥§# 180m sHEsRgEERt &l €8 95 tBepYE&htHIaMpepspe t0 the
first outlet and t'he ‘used water tank. %§%ically, tﬁgpsysten1%ay i nclude a

Segar ate usethVet elgtgpkehervad¢d Yat ghdCQNSEAbAE 2ADet apgeisgndotipredsed
water tanks may be |inked together, .typically in serial, by conduits to the
first valve vechdapater pipe 21 to a cold water tank 22 which is filled

by a water pipe 23 connected to a fresh (or unused) water

_gource. The valve 17 also has an outlet 24 which is

coupled by a water pipe 25 into a cistern 26 which is used

to store water for flushing a toilet 27. The water for

. flushing the toilet 27 passes from the cistern 26 to the

toilet 27 wvia a conduit 28.

¢ ;A control box 29 is powered by a mains power supply 30 and
is connected to a water level sensor 31 in the cistern 26,

and to the water pump 18.

'='The valve 17 may be manually operable to connect the first
inlet 19 or the second inlet 20 to the outlet 24.
Alternatively, the valve 17 may be operable automatically

. »under control of the contrcl box 29. For example, the
valve 17 may be an electromechanical valve which is
controlled by the control box 29 and the control box 29 is
coupled to the pump to detect whether the pump is pumping
water when it is operated. If the control box 29 detects

--Ehat,there-is no water to be pumped through the pipe 16
when the water pump 18 is operating, then the control box
29 switches off'ihé,watei éump 18 and switches the valve 17

so that the second inlet 20 is coupled to the outlet 24.

In use, during the washing cycle of the washing machine 1,



WD 99/.54559 PCT/ SG99/ 00033 4 An

exanpl e of a g@l or reusing waste water in accordance wt

i nvention w | ?gw sé described with reference to the acconpanying 9(alrugl'%/‘illsng,
in which:- Figure 1 shows a system for regsing waste water. Figure 1 shows
two water consum ng appliances: a washing nmachine 1; and a shower tray 2
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the washing cycle, then the control valve 4 is operated to
discharge the used water through the outlet 6 to the drain
8. However, for a subsequent portions of the cycle, when
the water exiting the outlet 3 is cleaner, the control

valve 4 switches to pass the water to the outlet 5 and into

the used water tank 7 through the pipe 33.

Water may then be drawn from the used water tank 7 by means
of the tap 9 into to a'container, such as a bucket.
Alternatively, the water from the water tank 7 is passed
out by the pipe 34 to the used water tank 11. The used
“‘water tank 11 collects used water from the washing machine
1 via the tank 7 and frém the shower tray 2 via the drain
12: Used water is then stored in the used water tank 11
and any excess water is discharded from the tank 11 through

the overflow outlet 14 and into the drain 15.

"WhHén the toilet 27 is flushed, water from the cistexn 26
passes through the pipe: 28 to the toilet 27 and the cistern
_ééfempties"bf water. - THe control box 29 detects a drop in
“tHe water level in the cistern 26 by means of the water
» ¥ lével serisor 31 and- switches on the water pump 18 to pump
water from the used water tank 11 through the pipe 16 to
the valve 17. If the control box 29 detects water being

‘pumped by the pump 18, the valve 17 is actuated such that



exanpl e, into a container such as a bucket. The tank 7 al so has an outl et
10 which is cReYRmh by a water pipe 34 to a second used wate 3

| ocat ed bel ow the shower tray 2. The shower tray 2 has a waste water outl et
12 which is connected to the second used.yater tank 11 and permts water to
flow fromthe shower tray 2 into the used water tank 11. The used water

AT e s el P AAANGSN SR LD R LRS! Shidded, 121

15. The.outl 1's connected wat er pi pe WO way -val Ve 17 via
purtp 16, Tharuater T s REPS A RAPISS ST e aS r The Valve 17
and a secongneleRit1dt i% GRUPIBto the pipe 25 to fill the cistern 26.
" When the cistern 26 has sufficient water in it, the control
box 29 detects this via the water level sensor 31 and

switches off the pump 18.

If the control box 29 detects that the pump is not pumping
water when it is switched on, this indicates that there is
no water in the tank 11 and the control box 29 switches off
the pump 18 and switches the valve 17 so that the second
inlet 20 is connected to the outlet 24. Hence, water from
the cold water tank 22 passes through the pipe 21, the-
valve 17 and pipe 25 into the cistern 26 to f£ill the

cistern 26.

An advantage of the invention is that it permits waste
water to be used to fill the cistern 26 and flush the

toilet 27.

As an alternative to having the valve wechanism 17, it is
possible that the pipe 21 and the pipe 16 may discharge
wéter directly into the cistern 26. In such a mechanism,
the pipe 21 would have a valve operated by conventional
float type valve in the cistern 26 and when toilet 27 is
flushed, a mixture of waste water from the tank 11 and
clean water from the cold water tank 22 would fill the

cistern 26. In this alternative example, preferably, the



by a water pipe 21 to a cold water tank 22 which is filled by a water pipe
23 connect ed sh (or unused) water source. The valve 1 Eﬁg an
outlet 24 whf%l |s coupled by a water pipe 25 into a cistern ggﬁj dﬂaﬁs
used to store water for flushing a toilet,Z 27. The water for flushing the
toilet 27 passes fromthe cistern 26 to f%e toilet 27 V|a a conduit 28. A
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oper abl e au r@éltﬁaljg fm‘@rtﬁé)rﬁir& Hf the control box 29 For exarrpl e,

the valve 17 may be an el ectronechani cal valve which is controlled by the
control box 29 and the control box 29 is




coupled to the punp to detect whether the punp is punping water when it is
operated. |If rol box 29 detects that there is no water ed
t hrough t he d?%?g %@%ﬁﬂ]the wat er punp 18 is operating, then ?ﬁ@“@%ﬁ@#@?
box 29 switches off the water punp 18 and_swi tches the valve 17 so that the
second inlet 20 is coupled to the outl et 34. In use, during the washifg

cycle of the washing nachine 1, VO 8/m54e09 W TN RN i
PCT/ S&9/ 00033 6 waste water flows fro outlet 3 JTIIH"HWHWIJJMHM hi ne
1 to the control valve 4 through the conduit 32. - If the*water T#

waghi ng machine is fromthe first portion of the washing cycle, then the

control valve 4 i§ 9pst@hefolOreusing waste water comprising a first

conduit coupling a waste outlet from a water consuming
appliance to an inlet on a used water tank; and a second
conduit coupled from an outlet on the used water tamk to an

inlet on a cistern for holding water for flushing a toilet.

2. A system according to claim 1, further comprising a
pump to pump water along the second conduit from the used

water tank to the cisternm.

3. A system according to claim 2, fur;her comprising a
water level sensor in the cistern and a control device
coupled to the water level sensor and to the pump, the
control device controlling the pump in response to signals

received from the water level sensor.

e~
&N
aw

- 4.~ - A system according to any of the preceding claims,
further comprising a valve mechanism comprising a first
inlet, a second inlet and an outlet; the first inlet being
coupled to the second conduit, the second inlet being
éoupled to an unused water source, and the outlet being
coupled to the inlet of the cistexn; and the valve
mechanism being switchable from the first inlet to the

second inlet in the absence of a supply of water from the

second conduit. This Sheet Has Been Replaced
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di scharge the used water through the outlet 6 to the drain 8. However, for

a subsequent VP85§I§3P§ of the cycle, when the water exiting th%dﬁ&dls)%wési S
cl eaner, the control valve 4 switches to pass the water to the outlet and

into the used water tank 7 through the p#)e 33. Wat.er may then be drawn
fromthe used water tank 7 by neans of tfhie tap 9 into to a container, such

y SoieioLs it S ktal ye ot o g e Mol epdesag o

by the pipe 34 to wat er . e use er tank ' ects

used water fr o MAHNNEIRTYINABeY WA it dplled’ tanenkr gankie shower
tray 2 via the drain 12. Used water is then stored in the used water tank

11 and any ejeedahikid eind SwiiteHew 3 FaaRd hedhamli shl ibhhresponisee tover f | ow
outlet 14 and into the drain 15. Wen the tailet 27 is flushed, water from

t he ci st er nwtepashaeddionigidnd pereid@ed Exdre thel beimp27 and the cistern

6. A gystem according to any of the preceding claims,
‘ wherein the water consuming appliance is a washing machine,

shower or a bath.

7. A system according to any of the preceding claims,
wherein the system includes a number of water consuming

appliances coupled by conduits to the used water tank.

8. A system according to claim 7, further comprising a

- number of used water tanks intercoéonnected by conduits to

- each other and to the cistern.
9. A system according to claim 8, wherein the used water
tanks are conneécted by conduits in serial to each other and

to the cistern.

O

This Sheet Has Been Replaced

LU

THIS SHEET HAS BEEN
REPLACED




26 enpties of water. -The control box 29 detects a drop in the water |evel
in the cister means of the water |evel sensor 31 and sw he
wat er punp 18??%9€ﬁ%% water fromthe used water tank 11 througﬁé?§§@%?§§;16
to the valve 17. If the control box 29 det?;is wat er bei ng punped by the
punp 18, the valve 17 is actuated such tha WD 99/ 54559

PCT/ SG9/ 00033 7 the fi ' ' f =K
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switches off the punp 18. If the control box 29 detects that—the.punp-i-s

not punping water when it is switched on, this indicates th3aREPhACEMENTNSHEET
water in the tank 11 and the control box 29 switches off theg pgurp—t8—amrd
switches the valve 17 so that the second inlet 20 is connectled t,0 t?ﬁ
outlet 24. Hence, water fromthe cold wat er tank 22 passes throdbn Ee%mbe
21, the valve 17 and pipe 25 into the cistern 26 to fill thg distern 26. A
advantage of the invention is that it permts waste water td be used to

fill the cistern 26 and AJg@éTm@qﬂﬁp@@ggIﬁ@.W§§T@qwﬁ%§§rnati“c te—havtng
e

the val ve nechanism 17, it is possible that t pi pe and the pipe 16 may
di scharge water directly into the cistern 26. In such a nechanism the pipe
21 woul d have a val ve operated by conventi onal

The invention relates to a system for reusing waste water.

A number of systems and devices have already been proposed
for reducing water consumption. For example, systems are
available which reduce the amount of water used to flush
toilets and which regulate the automatic flushing of

Ny toilets and urinals.

All these conventional Systems tend to minimise water
consumption by reducing the amount of water which is used
to flush the toilets or urinals. This can have the

disadvantage that the toilet may not be flushed properly.

In accordance with the present invention, a system for
reusing waste water comprising a used water tank
incorporated beneath a water consuming appliance;.a waste
At outlet connecting the water consuming appiiance tggthe used
water tank; and a conduit coupling an outlet on the used
water tank to an inlet on a cistern for holding water for

flushing a toilet; wherein the water consuming appliance is

a shower or a bath.

An advantage of the invention is that the system permits
waste water from a water consuming appliance to be reused

as water for flushing a toilet and therefore, reduces the



float type valve in the cistern 26 and when toilet 27 is FEmet
of waste water fromthe tank 11 and clean water fromthe PoRd 2
would fill the cistern 26. In this alternative exanple, pte erabl.éj %&ﬁ
WO 99/ 54559 PCT/ Sx09/ 0398 Hilawditint
of water filling the cistern 26 fromt pi pe 16 woul d bejgjeater th e
anmount of water filling the cistern 26 tromthe pipe 21. LACENMENT
SHEET
amount of fresh water that is used for flushing a toilet.
Preferably, the system also includes a pump to pump water
along the conduit from the used water tank to the cistern
and typically, the pump may be controlled by a control box
which receives an input from a water level sensor in the
cistern.
S
Typically, the system further comprises a valve mechanism
comprising a first inlet, a second inlet and an outlet; the
first inlet being coupled to the conduit, the second inlet
being_céupled to an unused water source, and the outlet
being coupled to the inlet of the cistern, and the valve
mechanism being switchable from the first inlet to the
second inlet in the absence of a supply of water from the
conduit.
N &

Typically, the valve mechanism is switchable betwéén the
first inlet and the second inlet by the control box on
detection of the absence of a water supply from the used
water tank by a water sensor coupled to the control box.
Alternatively, the valve mechanism may be manually

actuable.

Typically, the waste water outlet from the shower tray or
the bath may include a filter device to filter solid

material from the water before it enters the used water




CLAI M5 1. A system for reusing waste water conprising a used water tank
I ncor porated beneath a water consum ng appliance; a maste outlet connecting

the water consum ng appliance to the used water tank; ap

coupling an outlet on the used water tank to an inlet o1ﬁEPEAGE&&N#fSHEET
hol di ng water for flushing a toilet; rein the water ¢ofisuni ng appI| de
I.s a shower or a bath. 2. A system according to clainyl gn? lnz

waste outlet conprises a filter device. 3. A system agcpr gﬁ{ iimil
or claim2¢apherein the used water tank further conprisg¢sbtan uvch.uw Flpe
to drain excess water. 4. A system according to any o{ the preceding

clains, further conprising a punp to punp water along t conaurt ftromthe
used water tank to the cistern
Preferably, the used water tank may include an overflow

pipe connected to a drainage or sewerage system such that
when the used water tank is full, excess water is passed by
the overflow into the drainage or sewage system. 1In
addition, the used water tank may include another outlet,
such as a tap, to permit used water to be taken from the

7 tank into a container, such as a bucket.

Preferably, where the system also includes a washing
machine, the system further comprises another wvalve
mechanism having an inlet and first and second outlets, the
inlet being coupled to the waste water outlet of the
washing machine, the first outlet being coupled to the used
water tank and the second outlet being coupled to a
drainage or sewerage system. Typically, the other valve
mechanism diverts used water from the first cycle of the
At washing machine to the second outlet and directs &;ed water

from subsequent cycles of the washing machine to the first

outlet and the used water tank.

Typically, the system may include a separate used water
tank for each water consuming appliance and the used water
tanks may be linked together, typicaily in serial, by

conduits to the first valve mechanism.



5. A system according to claim4, further conprising a water |eve

sensor
in the cistern and a control device coupled to the water |evel sensor and
to the punp, the control device controlling the punp iB T;§ﬁ tgnal s
received fromthe water |evel sensor. 6. A system ag¢ . t he
precedi ng cl-ai#s; conprisgng a val ve ne¢hgqni sm conprisijng a
first inlet, ] d an outlet; the first infje® bejliy288fupl 4d to
t he conduit, q@ﬂ%ﬂﬂlgﬂlllﬁlﬁﬂmbel ng coupled to an unuged water sourcd, jand
the outl et bei «ne inl ecrafmMghe cistern; jand the val ve
mechani sm bei ng switchable fromthe fTrst inlet to thé.secand inlet jnijthe

1. A system for reusing waste water comprising a used
water tank incorporated beneath a water consuming
appliance; a waste outlet connecting the water consuming
appliance to the used water tank; and a conduit coupling an
outlet on the used water tank to an inlet on a cistern for
holding water for flushing a toilet; wherein the water

N consuming appliance is a shower or a bath.

2. A system according to claim 1, wherein the waste

outlet comprises a filter device.

3. A system according to claim 1 or claim 2, wherein the
used water tank further comprises an overflow pipe to drain

excess water.

4. A system according to any of the preceding claims,
further comprising a pump to pump water along thehéonduit

from the used water tank to the cistern.

5. A system according to claim 4, further comprising a
water level sensor in the cistern and a control device
coupled to the water level sensor and to the pump, the
control device controlling the pump in response to signals

received from the water level sensor.

6. A system according to any of the preceding claims,



absence of a supply of water fromthe conduit. 7. A SYS
claim6 when dependent on claimb5, wherein the control dqv
t he val ve nechani sm and switches the valve nechanismin r
détection signal received fromthe punmp. 8. A system ag
the preceding clains, wherein the systgmincludes a nunbg

pe b arne o ve W
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consum ng appliances coupled by conduits to the used wat ¢
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system according to claim8, further conprising a nunber

A= E= A=AV S A (v 4 W oy |

tanks int ergeRRRe! 8dm F¥1§9ﬂguét§aiﬁeQﬁ@&héﬁiﬁﬁ dﬂM%ﬁﬁ%ﬂh@eaCEikgtn 10. A

system according to c

aim9; wherein the used water tanks are connected by

condui ts iRAnp3etiab teceaghinl&erasddat ottt RS Eirst inlet being

coupled to the conduit, the second inlet being coupled to

an unused water source, and the outlet being coupled to the

inlet of the cistern; and the valve mechanism being

switchable from the first inlet to the second inlet in the

absence of a supply of water from the conduit.

o’ 7. A system according to claim 6 when dependent on claim

5, wherein the control device is coupled to the valve

mechanism and switches the valve mechanism in response to a

water detection signal recejved from the pump.

8. A system according to apy of the precedipg claims,

wherein the system includes a number of water consumipg

appliances coupled by condults to the used water tank
s coup | | '

9. A system according to claim 8, further comprlslng a

number of used water tanks interconnected by condults to

each other and to the cistern.

10. A system according to claim 9, wherein the used water

tanks are connected by conduits in serial to each other and

to the cistern.
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