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TECHNI CAL FI ELD The present invention relates to a water softener for an
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di shwasher, which includes neans for-15 periodically regenerating the water
softener. BACKGROUND ART It is well known that soft water is nore effective
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appropriate resins ‘place e resin containef. The resins are tiny
beads, pefiediailly refenaratingetht watétysoftenst.r uct ure. 15 Resins or other similar

subst ances_beco h ed after a certain usage tine. Their ions Na+ to
be exch%ﬁcﬁﬁ]@z‘g@d My 2+ contained in the water are consuned; as a
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of the water is not reduce ack is prevente rough a résin
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20 regenerating the resi.n. .To adjust. for different .| evels of water hardness
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t he; g?) P&Eéhﬁhle%t@fcﬁt@ﬁn%ﬁlg&ﬁﬁqachﬂl%ough the resin container to adjust the

| eve wat er sof teni ng. arrangenents are not easy to use and
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i s conseoqutaitery Thetresio$ areetimoy feads, generally of an inert polymer structure.

15 Resins or other similar substances become exhausted after a certain usage
time. Their ions Na' to be exchanged with Ca®" and Mg contained in the water are
consumed; as a result, water will still flow through the resin container but the
hardness of the water is not reduced. This drawback is prevented through a resin
regeneration cycle. A brine solution (NaCl) is introduced with the aim of

20 regenerating the resin.

To adjust for different levels of water hardness EP219704 Milocco et al and
EP433676 Bongini describe means for adjusting the mean path flow of the water
through the resin container to adjust the level of water softening. Such
arrangements are not easy to use and difficult to manufacture.

25 A difficulty as to when to replenish salt is addressed by EP0351564 Jerg et al
using a mechanical float to indicate the presence or absence of salt. Mechanical
float devices can stick and can give a wrong indication resulting in the presence of
salt being indicated when there is a lack of salt and the water entering the washing
appliance is consequently not soft enough.

30 Water softeners aim to keep the softness of water within desired bounds, in
order to achieve this desire the resins in the resin container need to be kept charged
with sodium ions (Na"). EP900765 Zucholl uses electrical conductivity sensors to
detect the need to regenerate the resins. EP919178 Carli and EP1048776 Carli also



30 Water softeners aimto keep the softness of water within desired bounds,
in order to achieve this desire the resins in the resin container need to
be kept cWearogesi4emi th sodiumions (Na ). EP900765 Zuchol | raseszoshestri cal
conductivity sensors to detect the néed to regenerate the resins. EP919178
Carli and EP1048776 Carli also WO 03/087460 PCT/ NzZ03/ 00064 -2 use sensors
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washi ng appll nce vl\%l C |n use. i 15 connected to a water supply, said
appl i an®et ?rrﬁﬂ Wga ‘é eviceSwat er softener and a programed

cony ol KCEOSURRIGE ml sing: a resin container which

contains a resin suitable for softening water which receives water from
said water slppd yn a:bglecmqiibtheepresamtemventlemtd pragidech avdter softerwri for an

cont ai ner aV| ng inlet for the su of salt, an inlet fqr t pply
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accor dance, atahfisst dspgetdhe limvergionctandistna vmshmgi apuléangies Whidteirsupplsy wat er

har dpess. 25 Ig a second aspect the |nvent|oln consi St% ﬂ a, wat er softener
?i sicAgnecte to a water supply, said appliance including a wash chamber, a water

co
softener and a programmed controller, said water softener comprising:

a resin container which contains a resin suitable for softening water which
receives water from said water supply and supplies water to said wash chamber;

a brine container having an inlet for the supply of salt, an inlet for the supply

20  of water and an outlet;

a pump controlled by said programmed controller which receives brine from
said outlet of said brine container and pumps brine through said resin container to
thereby regenerate said resins in accordance, with a duty cycle selected in
accordance with the supply water hardness.

25 In a second aspect the invention consists in a water softener comprising:

a resin container which contains a resin suitable for softening water which
receives water from a water supply;

a brine container having an inlet for the supply of salt, an inlet for the supply
of water and an outlet;

30 a pump controlled by a programmed controller which receives brine from
said outlet of said brine container and pumps brine through said resin container to

thereby regenerate said resins in accordance with a duty cycle selected in

accordance with the supply water hardness; and



a resin container which contains a resin suitable for softening water which
receives water froma water supply; a brine container having an inlet for
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punp controlled by a programmed cont+8lH er which receives brine from said
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fourth aspect the invention consists in. a salt absence i.ndicator for a 15
brine container ofne&n\ﬁaﬂoeFu@th@_ﬁ@F,tos%ﬂlé RA E%§B?|‘E§ef ﬁﬁ&&éin& water
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rel ationship at the bottomof said brine container, to define an optical
pat h there betweemeansdon¢vaghbting wash diquichfroassaid chapber;tand out put si gnal
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In a fourth aspect the invention consists in. a salt absence indicator for a

15 brine container of a water softener, said salt absence indicator comprising:

a light source and light sensor located in a spaced apart relationship at the
bottom of said brine container, to define an optical path there between, a controller
receiving as an input the output signal of said light sensor, and

an indicator light said indicator light being energised by said controller upon

20 receiving a signal from said light sensor when the optical path between the light
source and light sensor is substantially transmissive.

In a fifth aspect the invention consists in a salt absence detection indicator
for a brine container of a water softener, said indicator comprising:

a light pipe extending between said brine container and a point of visibility;

25 and

a light located in the bottom of said brine container in alignment with the
bottom of said light pipe,

wherein rays from said light pass through said light pipe when salt is absent
from the space between the light and the end of the light pipe

30 BRIEF DESCRIPTION OF DRAWINGS

Preferred embodiments of the invention will now be described with reference

to the accompanying drawings in which:

Figure 1 is a diagrammatic longitudinal cross-section of a dishwasher of the



In a fifth aspect the invention consists in a salt absence detection

i ndicator for a brine container of a water softener, said indicator
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OF DRAW NGS Pigafresr2cmhifoshownis didgrammatios oty ahevplumbingy dnsl dasiogi bed
with reference to the. ac anyi drawings i.n which: Figure 1 is a
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PCT/ NZO3/ 000fflyyyyets R ﬁfs%gélﬁgtié %&&n’ﬁﬁcﬁhytinﬁs@tﬁ%@@tﬁrhﬂ‘é’lﬁﬁbdﬁﬁbﬂtediat es,

Figures 2 and show In di agra Ic Tormthe plunbing and wiring system
enploy ethei wateh soficidrwid the preshotwnvemtidi,gure 1, Figure 4 is a schematic
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I nvention wt ole in the supply conduit supplying water to the brine
t ank, Fsuppleging wateats thedmints tanklj agranmmatically illustrating a third

nbodi t . 10 th { f.t f. t . nt i ti it fl t
e o™ onFisiie Sinr Sraghate fleRfnndtichy bttt o BVEl hBhalhent & ' O°
di agy anppt &aftk s fichbust fathiged ihPstitidh RMROHHEBMNAIoE to LBRtrvRkaterdeféiener of

the present 1 nvention using an alternative float valve to control the
wat er | aveting tardkhe brine tank, 15 Figure 7 shows the light and |ight pipe

for 1101 Cal g e et S LBt S L U B A6, B0l o
the water softener of the present invention using an alternative float valve to control
the water level in the brine tank,

15 Figure 7 shows the light and light pipe for indicating the need to replenish
salt,
Figure 8 shows the salt detector of the preferred water softener of the present
invention,
Figure 9 shows the salt replenishment device of the preferred water softener
20  of the present invention,
Figure 10 shows the detergent dispenser of the present invention.
MODES FOR CARRYING OUT THE INVENTION
The present invention is particularly but not solely adapted for use in'a
dishwasher of a type illustrated in Figure 1. A wash chamber 101 with all wash
25  components fitted and a front panel 102 are slidably mounted within a cavity 103.
The wash chamber 101 has an open top 104 and is drawn from the cavity 103 in the
direction of arrow 105 to allow loading and unloading of dishes and is retracted into
the cavity 103 during washing. The wash and drain systems are fitted within wash
chamber 101, including a motor, pumps and water supply circuit. Flexible
30 connecting wiring and plumbing 107 couple the wash chamber 101 to the relevant
terminations within the cavity 103 this can be best seen in Figures 2 and 3. A lid
106 seals the chamber during washing of dishes. The water softener is located in a

hollow wall 108 of the dishwasher.



I nvention, Figure 9 shows the salt replenishnent device of the preferred
wat er softener 20 of the present invention, Figure 10 shows the detergent
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controller 110 of a known type. e present invefntion i1s a water softener
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di shwasher chanber 101 optiona asses through the resin contal ner 207.
Regener 208 rtg theirmsini ®ntiuet 3¢ by a1 panipr 20@  dthet @penating 0gcle Tdfepuimp )6
container, 203 i u Iieid manual. | ,th solid salt and water diverted from
the mai ASCHNHS @F%ﬁgp‘f’f@ APRCITAU OHHIC I8 he regenerating cycle brine is

del i ver ed fr@ﬁnth@qlo?ﬁﬁp%va%ﬁﬁ{egabyaé waeP ehfer§ Bonh &5 hidirk tfwvaiygﬁfro?%w a
punp 206. The operating cycle of punp 206 determ nes the degree o
r egener ¢hroogh afilet 28 8raaxli supply cohduin @ dal Theasipphy condhie 2ddtleadsetd en xilf r om a

mal P f %\{\éa(fcoﬁ 1, OJAnVa?rl Break 201 is commonly provided to prevent back flow. The flow

passes through the air break 201 to a flow control valve 211. The flow control

valve 211 is controlled by the appliance controller 110 and controls whether or not
the water entering the wash chamber 101 is softened or bypasses the resin container
207 and therefore is not softened before entering the wash chamber 101.
20 When the water is to be softened the flow control valve 211 is in position
225 and water flows via conduit 216 through the flow control valve 211 via conduit
217 to resin container 207. The water is softened by the resins 290 in the resin
container 207 and enters the dish wash chamber 101 via conduit 219 and outlet 218.
When water is not to be softened the flow control valve 211 is in position 226 and
25  the water flows to the wash chamber 107 via conduit 219 and outlet 218. Water
flowing to the wash chamber 107 may pass through a detergent dispenser 1001
shown in Figure 10. The detergent dispenser inlet 1002 receives water from outlet
218 and supplies water to the wash chamber 101 via detergent dispenser outlet
1003. The detergent dispenser 1001 is preferably mounted in a hollow vertical wall
30 108 of the appliance.
The programmed controller 110 may also switch the flow control valve 211
during water supply to change the softness level of water supplied to the wash

chamber 107. The flow control valve 211 may be switched to mix unsoftened water



t hrough inlet 238 and supply conduit 214. The supply conduit 214 |eads to
an air 15 break 201. An air break 201 is commonly provided to prevent back
fl ow. Thewbloomspasses t hrough the air break 201 to a fl| owPcamzshoosal ve
211. The flow control valve 211 is €6nrtrolled by the appliance controller
110 and controls whether or not the water entering the wash chanber 101 is
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ori fice 4f2-0lRe MiaiPbledk PIPRMUIL Ofartel1¥@ 4G/ayRAS dirteather 231 or flows
by a concealed conduit (not shown) to the dishwasher drain or sump.
In an alternative seen in Figure 4A a small hole 291 in conduit 215 provides
for the bleeding off of a small proportion of water. The hole 291 is preferable in a
20  high velocity point (a reduced section) so the hole can be larger and therefore easier
to manufacturer. Excess leakage from the hole 291 overflows weir 230 and is
channelled away via air breather 231 or flows by concealed conduit (not shown) to
the dishwasher drain or sump. In any of the alternatives described water can be
supplied to the brine container 203 via the leakage from the air break 201, from a
25  small hole in conduit 215 or using a combination of both.
Alternatively as seen in Figure 6 a float valve 250 controls the fluid level in
the brine container 203. Water supplied by conduit 222 is prevented from entering
the brine container 203 by float valve 250 when water is at or above level 232.
Excess leakage from the air break 201 overflows weir 230 and is channelled away
30 via air breather 231 or flows by concealed conduit (not shown) to the dishwasher
drain or sump.
In a further alternative as seen in Figure 5 water flows through the air break

201 via conduit 251 into the brine container 203. A float valve 250 prevents water



10 there through. The | eakage through orifice 202 flows via conduit 222
into the brine container 203. Water is supplied to the brine container 203
usi ng thiwoloaakage from outlet 202. This has the advant a@€eTNZoshe64
elimnation of active parts to supply77water to the brine container 203.
Any excess fluid in the brine container 203 overflows weirs 204 and 230
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manual Iy replenish the salt jn the brine  container, 203..The salt fikling
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Alternatively as seen in Figures 5 and 6 the fluid level in the brine container
203 rises when salt is added but because of the use of the float valve 250 no fluid is
added until the level is below the float valve level. Because the fluid level 232 is
20 below the salt level 270 when salt is added the fluid level will rise but not
sufficiently to overflow.
Air vents 234, 235 allow for the removal of air by conduit 236.
The presence of solid salt in the brine container 203 is sensed using a salt
sensor 209. The sensor 207 can be seen in Figure 8. The salt sensor 209 includes a
25  light 212 and light sensor such as a photo transistor 213 positioned at the bottom of
the brine container 203. The presence of solid salt can be detected because solid salt
deflects light reducing the intensity of light received at light sensor 213 from light
212, to an extent that the presence of solid salt can be differentiated from the
absence of solid salt. The light sensor 213 output signal is supplied to an analogue
30 input part of controller 110.
A salt empty indicator 210 provides a salt empty indication to a user. A light
emitting diode can be used as the indicator. It is energised by the programmed

controller. Timing when the salt empty indicator 210 is switched on can be altered



the filling orifice 208. A suitable device 901 shown in Figure 9 is used to
repl enish the salt. The device is shaped so that the salt granules flow
freely invoole74bri ne contai ner 203. The shape is al so necaswasyolsecause
the salt filling orifice 208 of the bime container 10 203 is in a hollow
vertical wall 108 of an appliance. As the brine container 203 is filled
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| ight reddcing the intensity of light received at ght sensor 213 from
| i ght 2o2shine throughttbatlight pipa. hA gﬁ@%@]cmstsfbatwbem hght 26¢ anddight pipe

differe d fromthe. absence of he |ight sensor 213 out put
si gnal 225!2@8}% li"eé’dsqlﬁi]saarltlﬁﬁg? the %%Pﬁl‘l‘ﬁﬁet?? %ﬁll{ f controller 110. A salt
enpty i ndi catf o&#iet ROSVi e Brigd! doraiREY 208 dic6dd befmet & PuﬂxgyeQOG Aikight
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pr ogr ameedduit @21 r oThe brin®i o wingnwesnof the Tritiet campingr 2038 auorp ¢‘£h
Suiehedon can. e o e N0 65/ 7450 TR EnRed 8 LAl 0 When
hardness of the water. Mesh 240 prevents solid salt from being pumped through the
resin container 207. Excess fluid pumped through the resin container 207 is drained
away via conduit 219 and outlet 218 to the dishwasher drains. The pump 206 is
directly controlled by the programmable controller 110 and the quantity of fluid
20 delivered to the resin container 207 is controlled by controlling the duty cycle of the
pump. The pumping cycle can be adjusted via a keypad 111 attached to the
controller 110.
The amount of brine that is pumped through the resins 290 affects the overall
replenishment of the resins 290. How replenished the resins 290 are, affects the
25  ability of the resins 290 to soften the water. The more replenished the resins 290
are the greater the difference between the water entering the resin container 207 via
conduit 217 and the water leaving the resin container 207 via conduit 219 and outlet
218 will be. A desired water softness level can be achieved by adjusting the amount
of brine replenishing the resins 290 and this can be adjusted by altering the duty
30 cycle of the brine pump 206.
In a resin 290 replenishment cycle, flow control valve 211 is in position 226
and the brine is pumped by the brine pump 206 from the brine container 203 into

resin container 207. Water leaving the resin container 207 as the brine is pumped in



can take into account the presence of dissolved salt in the brine container
203. Alternatively the salt enpty indicator can be switched on directly by
a salt seweams/osmemtrol circuit not shown. 5 The salt indi @ETNZO2A6#S | n
the bung 224 of the brine container 203 In the preferred enbodi ments seen
in Figure 7 a light 290 shining in direction of arrows 291 shines through
light pivag 228 tiidighcondait DY and!s6iletaBl 9 7 ¢lad Aish@hSher! shatnied ioNednd
alternative seen in Figures 5 and 6 the salt sensor 209 is replaced wth a
| i ght 266 dipided awayht pi pe 262 the light shining through the Iight pipe 262
10 only when solid salt is absent. Wen solid salt is present light is
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into



resin container 207. Water |eaving the resin container 207 as the brine is
punped in WO 03/087460 PCT/ NzZ03/00064 -9 will pass through conduit 219 and
out | et 21Woioang74she di shwasher chanber 101 and be drai ne@Cameap3/000a4 an

al ternative enbodi ment the flow contrl—valve 211 woul d be in position 225
and a percentage of water |eaving the resin container 207 would pass via 5
condui t jlompkgakage 202 and conduit 222 into the salt container 203. A
percentage would still pass into the wash chanber 101 and be drai ned away.
Thi s had theA adshigagppbdnoeedultichginwateeis oeanpsteddo reg water bupply, paidp 206

the regeneratiaon of.the resins 290 in the resin .container 207 cam happen
even whéRP %eﬂ%%lpﬂl%?\t“ﬁsﬁ&?‘a r’i%wéﬁﬁgﬁ?% a‘ﬁgtaeprq%.?mnfé %‘W%r’t o the

wash Ch@f‘iﬁ%atéxoéofte .%ohigﬂ'%mg.:on may al so be said broadly to consist in the
parts,” elements and features referred to or indicated in the specification

of the appl i eatsiangoritaihiey ivchieh lopntagns & absincwitableyforasodteaimg waterl which
conmbi nati ons of any two .qr re of said rts el enents or.features, and
where s FeREHYaSVAIRE bgar §a1§rvéar¥°ﬁ%§ﬂnpi}ﬁaa‘_5 ﬁ%ﬁﬁ}éﬁ Pl i B RHORRT
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equi valents are deenmed to be incorporated herein as if individually set

forth. WOWBHICGAA4E00RET; NZ03/ 00064 -10- CLAIMS: 1 A washing appli ance,
which in use is connected.{o a.water suppl said _.appliance,including a
wash chanber 2 P&‘%F%’Fﬁgﬁ?q hXéPﬁgﬂmga%ngr%%ﬁewﬁﬂﬁagﬁcﬂvﬁs brbrg}e Wt er
sof §{ §nek,igosiict DrMQid Bride ' Ratdn&GOMBPMEDHs Bhine thEfRphAdA18 rdsih @onthiset {abl e
for softening water which receives water fromsaid water supply and

suppl i eshaveberregeneratal sasd tresinanbreraccordanege withhtaaidwsy ewsle nselegied ninet  f or

t he suppl f salt ninlet for.the supply of water and an outlet; a punp
control |38§°r39n%eawhﬁﬁ6§?%‘ﬁat85h? 8P%Ser whi ch receives brine from 10 said

outlet of said brine container and punps brine through said resin container
to
2. A washing appliance as claimed in claim 1 including a flow directing valve

15  connected to said water supply having one outlet feeding said resin container, and
the second outlet feeding said wash chamber, said flow directing valve being
controlled by said controller to provide a flow to one or both of said outlets so as to

provide a blend of supply water and softened water to said wash chamber.

20 3. A washing appliance as claimed in claim 2 wherein said controller controls
said flow directing valve so as to determine the ratio of the water components of

said blend to achieve a desired softness of water in said wash chamber.

4. A washing appliance as claimed in either of claim 2 or claim 3 wherein said

25  flow directing valve is a two-way solenoid.

5 A washing appliance as claimed any one of claims 1 to 4 including a
detergent dispenser wherein water supplied to said wash chamber by said water
softener passes through said detergent dispenser.

30
6 A washing appliance as claimed in any one of claims 1 to 5 wherein said

water softener is mounted in a hollow wall of said washing appliance.



t hereby regenerate said resins in accordance, with a duty cycle selected in
accordance with the supply water hardness. 2. A washing appliance as

cl ai med iwoaBasTwd i ncluding a flow directing valve 15 cocmexzsdotse sai d
wat er supply having one outlet feedind=said resin container, and the
second outlet feeding said wash chanber, said flow directing val ve being
control bed b L o, Fal Qai i : i d

outl et's'so a PARBEhmIEEE s Aot Snft oot PR &Y Samad e 1o

sai d wabtine heottsiner 20 ditiokalivadizisnan apydrflamcevais foratheednaintenhacen & wher ei n
said controller conirol s said. flowdirecting valve so as to determ ne the
rati o ofMaKHEURGYAteT deraldm e THie COliRIBey| end to achi eve a desired softness
of water in said wash chanber. 4. A washing appliance as clainmed in either
of claim2 or claim3 wherein said 25 flow directing valve is a two-way
sol enoi . 5 A washingg apphineenae dainedaimmethiany wheraif sdidioverflowowsir

i ncl udi ng_a deter?e t. di spenser erein water supplied to said wash

charmber sBlagaiscampied direeily than appliange dt#Hiough sai d det ergent di spenser. 30
6 A washing appliance as clainmed in any one of clains 1 to 5 wherein said
wat er softener is nmounted in a hollow wall of said washing appliance. WO
03/ 087460 PCAl WZ3BiM¥0apglianckl ad claimmshimglaappl7i wheeeinssaid aiveeownwany one
of clains, 1 tp 6 wherein aj[d bri.ne container additionally has an overfl ow
wei r f ofPilage F?a‘?%%‘?fg H@Ctiif %20 ABRARGESHEPer | evel in said brine container.
5 8N washing appliance as clainmed in claim7 wherein said overflow weir

spi } age is coupled directly to an appliance drain. 9 A washi ng appliance
as cl ai red i A whsling apphenes as shirdedury Phowl\wtdims ko P |velymeinssacd wpited

directly to, an appliance ,sunp. 10 10 hi ng, appl i ance as cl ai ned any one
of clai HY® mc%?lg%ﬂ?@r"éﬁn??lgea‘i’é C@ﬁ?@ﬂ'edﬁg\\%ﬁoqtﬁ’%%vﬁpd brine container is

controlled by a float valve. 11 A washing appliance as clained in any one
of claims 1 to 10 wherein said ] )
11 A washing appliance as claimed in any one of claims 1 to 10 wherein said

15  water softener has a user indicator to indicate the absence of salt.

12 A washing appliance as claimed in claim 11 wherein said indicator

comprises a light and a light pipe.

20 13 A washing appliance as claimed in claim 12 wherein said light pipe extends
between said brine container and a point of visibility said light is located in the
bottom of said brine container in alignment with the bottom of said light pipe,
wherein rays from said light pass through said light pipe when solid salt is absent
from the space between the light and the end of the light pipe.

25
14 A washing appliance as claimed in claim 11 wherein said indicator
comprises an indicator light energised when the absence of solid salt has been

detected using a light and light sensor located in said brine container.

30 15 A washing appliance as claimed in claim 14 wherein energising of said

indicator light is controlled by said programmed controller.

16 A washing appliance as claimed in claim 11 wherein said light source and



15 water softener has a user indicator to indicate the absence of salt. 12
A washing appliance as clainmed in claim1ll wherein said indicator

conpri seswe WBioghbo and a |ight pipe. 20 13 A washi ng appl i crevnzas/oaiéai ned i n
claim 12 wherein said |ight pipe exteblls between said brine container and
a point of visibility said light is |ocated in the bottomof said brine
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washi ng.appl j ance as .cl ai ned.| | aim 11 wherejn.said_.indicator conprises
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det ecte E i ed: i i i akLner. 30
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appliance as clained in claim1l wherein said |ight source and WO 03/ 087460
PCT/ Nz03/ 00064 -12 said light sensor are located in a spaced apart

rel ationpghi pﬁﬁﬁvatsﬂﬁlgb&éﬁlféﬁ’i‘cefaf SHithedh el O 1'$br cfa?mdﬁé %@{(‘QH sapy i cal
path there between, "a controller receiving as an 1 nput the output signal

of sai dcbniybllersearsdelagrahesgisngi saill aaticatot light fdred delagneripidsafter dhgeses d
controll er upon receiving a signal fromsaid |ight sensor when the optical
5 path Bgﬁ%@ﬁ&%éﬁ éetP?t&Ht source and said |ight sensor is substantially
trapgm ssive. 17 A washing appliance as claimed in either claim15 or claim
16 wherein said controller can delay energising said indicator light for a
del ay péBi od Aafwashimhsgpitmceads daineal sabny iose ddftdained] &0l 71 &héreiashidhg
appliance as clainmed.in an on(gl?(}i1 claims 1 to .17 ,\/\/&}erei n said appliance
in use PEPURNSSHHHHEE Y ARCPAROdatechWIRN; % RVHE HBnkitehemelajuegy oF fr Hee-

DNt ed R O 3t~ ¢ oy Do 15w ¢ hdr aun’
hori zont al | y afwashagystans stilablytmourtted ovithas baisycatvmnin mahamherghat it may be
15 withdrawn horizontally for access thereto, said wash system including:
an open top chamber adapted to accommodate items to be washed and
within which water is circulated;
means for evacuating wash liquid from said chamber; and
a wash chamber closure that covers the open top of said open top

20 chamber on retraction of wash chamber into said cavity.

19 A washing appliance as claimed in any one of claims 1 to 18 wherein said

washing appliance is a dishwasher.

25 20 A water softener comprising:
a resin container which contains a resin suitable for softening water which
receives water from a water supply;
a brine container having an inlet for the supply of salt, an inlet for the supply
of water and an outlet;
30 a pump controlled by a programmed controller which receives brine from
said outlet of said brine container and pumps brine through said resin container to
thereby regenerate said resins in accordance with a duty cycle selected in

accordance with the supply water hardness; and



an open top chanber adapted to accommodate itens to be washed and w thin
which water is circul ated; neans for evacuating wash liquid fromsaid
chanber; wod3asmesh chanber closure that covers the open tPap/NA03s@icdl open
top 20 chanmber on retraction of washlThanber into said cavity. 19 A
washi ng appliance as clainmed in any one of clains 1 to 18 wherein said

washi ng appl Largelet &ﬂhgisﬁg?[?mbﬂegéﬁ%teﬁ wat er softener conprising: a

resin container I ch cont S a resin suitable for softening water which
receives water froma water supply; a brine container having an inlet for

h ly of salt, inl h e d Let.: 30
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to thereby regenerate said Ins Tn accordance With a duty cycle sel ected
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PCT/ Nz03/ 00064 -13 an outle r the s of softened ter. 21. .A water
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the second outlet feeding said outlet for "the supply of softened water,

said flow directing val ve being controlled by said controller to provide a
fl ow to2ane ok watérsoftehesas dlaomed &t clain 2dswherepr said dentobereroiteds sapbl y
wat er and softened ter. 22. CFﬁ%wat.er of t ener, gs cl.ai ned i
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deter m g I9® 4 AtidR LhediRQ WatREs soWRRReNts of said blend to achieve a

desired softness of water. 23. A water softener as clained in either of
claim2l or claim2l wherein said flowdirecting valve is a two-way
aﬁgfgf’h%gail g équﬁ?grwgct) terznesi'oe{stc aimed in gilt}?érrr(? claiin 2V o’ ¢ aianZIClw eEnghd 0 23
flow directing valve is a two-way solenoid.
15
24 A water softener as claimed in any one of claims 20 to 23 wherein said brine
container additionally has an overflow weir for the maintenance of a maximum

water level in said brine container.

20 25 A water softener as claimed in any one of claims 20 to 24 wherein said

supply of water to said brine container is controlled by a float valve.

26 A water softener as claimed in any one of claims 20 to 25 wherein said water
softener container has an indicator to indicate the absence of salt.

25
27 A water softener as claimed in claim 26 wherein said indicator comprises a

light and a light pipe.

28 A water softener as claimed in claim 27 wherein said light pipe extends

30 between said brine container and a point of visibility said light is located in the
bottom of said brine container in alignment with the bottom of said light pipe,
wherein rays from said light pass through said light pipe when solid salt is absent
from the space between the light and the end of the light pipe.



contai ner additionally has an overflow weir for the maintenance of a

maxi rum water level in said brine container. 20 25 A water softener as

cl ai mred iwoangsmane of clainms 20 to 24 wherein said suppl yCofNZwaV@64t 0 sai d
brine container is controlled by a f+dat valve. 26 A water softener as
claimed in any one of clains 20 to 25 wherein said water softener
container has an indicator to indicate the absence of salt. 25 27 A water
softener as clainmed in claim26 wherein said indicator conprises a |ight
and a |i2$ht phpeatepsoftencautas claipietdanelains26 ivehiareis sard oidicatoRFompeises an sai d

li ght pi.pe. ext 30 b id bri 1t aj d i f
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al i gnmerighitiahl [Hhe sSddr 3R d mdaid biiflBcoRfapfer, Wherein rays fromsaid |ight

pass through said |ight pipe when solid salt 1s absent fromthe space
bet wéen the light and the end of the light pipe. WO 03/087460

PCT/ Nz03/,00064 _ - 14 A wat er. f.t | ai.red i | ai m 26. i id
i cat o corterTBeselierer A BlmEf i 29 ofisre B TaRAN e, S UNUEHGF sol | d
sal t hagidigedcalatStdErly vsidpogranihedtopélldd ght sensor located in said

brine container. 5 30 ‘A water softener as clainmed in claim29 wherein
energising of said indicator light is controlled by said programed

troller. 31 A wat ftener_as. clai in cl.ai ] id.light
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bet ween, a controller receiving as an input the output signal of sai
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31 wherein said controller can delay energising said indicator liight for a
del ay p&eiseemsaiddightsewrse and said light sensor is substantially transmissive.

15
32 A water softener as claimed in either claim 30 or claim 31 wherein said
controller can delay energising said indicator light for a delay period after absence
of solid salt is detected.

20 33 A washing appliance which in use is accommodated within a cavity in
kitchen joinery or in a free-standing cabinet, said appliance comprising:
a wash system slidably mounted within said cavity in a manner that it may be
withdrawn horizontally for access thereto, said wash system including:
an open top chamber adapted to accommodate items to be washed and
25 within which water is circulated;
means to supply water to said open top chamber including water
softener means associated with said open top chamber;
means for evacuating wash liquid from said chamber; and
a wash chamber closure that covers the open top of said open top

30 chamber on retraction of wash chamber into said cavity.

34 A washing appliance as claimed in claim 33 including a detergent dispenser

wherein water supplied to said wash chamber by said water softener passes through



of solid salt is detected. 20 33 A washing appliance which in use is
accommodated within a cavity in kitchen joinery or in a free-standing
cabi net, waiod/osppd i ance conprising: a wash system sl i dabl yCrnms/eaon t hi n
said cavity in a manner that it may & —withdrawn horizontally for access
thereto, said wash systemincluding: an open top chanber adapted to

accommggihedeit%lggﬁt dRpbB&epashed and 25 within which water is circulated;
means to supply water to said open top chanber including water softener

means associated with said open top chanber; neans for evacuating wash

liquid fromsaid chanber,; and a_ wash, chanper ¢losurg that .coyers the open
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di spenser erein water supp to said wash chanmber by said water

sof t®&ner passes through WO 03/087460 PCT/ NzZ03/00064 -15- said detergent
di spenser.. 35 A washi ng .appliance as .cl ained i ith of ,claim.33 or claim
34 wher 46n @ FRSHIEAPRIGIRER 38 RS SRRAL SR 32 10ot] el sl caid

washi ngvapRld ianee 363 Bich@sh&9 appliance as clained in any one of clains
33 to 35 wﬁe el }sagig washi ng appliance is a dishwasher. 37 A salt absence

indicator for a brine container of a water softener, said salt 10 absence
i ndi cat conprising: a light source and |ight sensor, | ocated in. aced
apart r gI%ati § t&%g?mf%@dg,%‘?rt %E’r’?ﬁiQ?nﬁapﬁ‘éogan‘f’%lﬁeﬁéf’ﬁe{l‘?}" 83‘Fff'épan
optigal sBatdretingictidi&lo in& controller receiving as an input the output
Si gngl gP saiec} Igilrcght se sorn_,lgaand an indicator light said indicator |ight
bei ng ener gi selghtysmaie anddightiseasorulocated1iB a epatedi apprardationship abtheai d

i ght sensor en the optical pat etween.the |.ight . source and |i.ght
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cl ai med Lo Gind! ¥ s/ inplie ! dht @ o e W is@id 8ght sensor, and
an indicator light said indicator light being energised by said controller upon
15 receiving a signal from said light sensor when the optical path between the light

source and light sensor is substantially transmissive.

38 A salt absence indicator as claimed in claim 37 wherein said controller
includes means for delaying energising said indicator light for period after receiving
20 said signal from said light sensor corresponding to said optical path being

transmissive.

39 A salt absence detection indicator for a brine container of a water softener,
said indicator comprising:
25 a light pipe extending between said brine container and a point of visibility;
and
a light located in the bottom of said brine container in alignment with the
bottom of said light pipe,
wherein rays from said light pass through said light pipe when salt is absent
30 from the space between the light and the end of the light pipe.

40. A washing appliance as hereinbefore described in any of the embodiments

with reference to any of the drawings.



i ncl udes neans for del aying energising said indicator |light for period
after receiving 20 said signal fromsaid |light sensor corresponding to
sai d optiwalo3fstbo bei ng transm ssive. 39 A salt absence ®eTazs/0064
indicator for a brine container of al#ater softener, said indicator
conprising: 25 a light pipe extending between said brine container and a
point of visibility; and a light |ocated in the bottom of said brine
container in alignment with the ottom qQ aid |i pi pe,,. wher ei n, rays
from sadld | i fhwatsaseftengrasohersiibglionegiesc {3 I ARY Ogg\t“‘% GP@’OQBESW Wﬁ% from
t he space between the.light.and the end of the |light pipe. 40. A washing
appl i anC&eI&ECH, %‘%Bﬁ%r‘ga‘éf&@ri bed in any of the enmbodi ments with
reference to any of the draw ngs. WO 03/087460 PCT/Nz03/00064 -16 41 A

wat er softener as herei nbefore described in any of the enmbodinents with
referenge topant ssehbedeeetiomalicdiortforA brh¢ cataec of devater palietiaidiscat or
for a brine container_ of a water softener as her ei‘gf\%af ore descrifb%d in any
of the herbutbiefieret dessribnd riaf ame of ehe Erabgdigtenis, &vithy Fefgrenge, to any ol the

drawings.



