1 SPECI FI CATI ON | ON ELUTI ON UNI' T AND APPLI ANCE | NCORPORATI NG AN | ON ELUTI ON
UNIT 5 Technical Feld The present invention relates to an ion elution unit
for eluting netal ions having an antimcrobial effect into water, and al so
relates to an appliance, in particular a washer, that uses water mxed with
metal ions generated by such ion elution unit. 10 Background art Wen

| aundry is washed in a washer, it is co n to add a treatnent substance to
water, in particular, to rinsing water. Typical exanples of such treatnent
substances i nclude softening and gﬁﬁyﬁhin% ents. In addition to these, in
recent years, the demand has beenS MR Héﬁfor treat ment whereby | aundry
is subjected to antimcrobial treatnment. 15 Fromthe hygienic point of view,
it is desirable to hang laundry in the sun to dry. However, in recent

years, with the increase in the nunber of wonen who go to work, and wth
the i ncr AGNELUTION UNITOANDOAPPLIANGE INUORPORA TING ANTONEDETATONUNIT

i ncreasi ng nunber of households where no one is at hone in the daytine. In
t hese households, there is no choice but to hang | aundry indoors to dry.
Even in househol ds where soneone is at honme in the 20 daytine, in a rainy

weat her, there | 0 choice but to hang | aundry indoors to dry. As conpared
wth %néﬁeﬁgnlfﬁfﬁe&&y in the sun to dry, hanging it indoors tends to pronote

grow h of bacteria and nold in laundry. This tendency_is mar ked particularly
when it takddietnregent gvgnton elder {9 amsonnplatom yrit dpk gluting meyd 108 BHVIBE an a
rainy season, or when tenperature is low. As the anount of bacteria and
nmol d i ncraetmasobiblaaffedt intorswatdreamirals@ relstoetd yn apmlifantd)iia paggaban a washbigulsehol ds
where there is usually no choice but to hang | aundry

uses water mixed with metal ions generated by such ion elution unit.

10 . Background art
When laundry is washed in a washer, it is common to add a treatment substance to
water, in particular, to rinsing water. Typical examples of such treatment substances include
softening and starching agents. In addition to these, in recent years, the demand has been
increasing for treatment whereby laundry is subjected to antimicrobial treatment.

15 From the hygienic point of view, it is desirable to hang laundry in the sun to dry.
However, in recent years, with the increase in the number of women who go to work, and
with the increase in the number of nuclear families, there have been an increasing number of
households where no one is at home in the daytime. In these households, there is no choice
but to hang laundry indoors to dry. Even in households where sdmeone is at home in the

20 daytime, in a rainy weather, there is no choice but to hang laundry indoors to dry.

As compared with hanging laundry in the sun to dry, hanging it indoors tends to
promote growth of bacteria and mold in laundry. This tendency is marked particularly when
it takes time to dry laundry, as when humidity is high, such as in a rainy season, or when

temperature is low. As the amount of bacteria and mold increases, laundry may become




indoors to dry, there is a high demand for antimcrobial treatnent of
textile articles for the purpose of suppressing growh of bacteria and

nol d. Nowadays, many cl othes are avail able that have previously been treated
with 5 antimcrobial/deodorizing or antifungal treatnment. However, it is
difficult to replace all the textile aticles in a household with those
previously treated with anti m crobi al/deodorizing treatnent. Mreover, even
wi th suc Xt i j t i efif. y of
Anti m crobial  Sonit I aFuE Ty hARChARY WAEE MBS IF iR RDaR ALY bul BiherfILLRY

ci rcunst.ances s the i.dea.of .treatjng l.aundr.y, with 10.antim cr.obial

Cr oat mort0gyssg B e o F gl hBEY BRI Molbened AR G ukane

Lai d- Open No. H5-74487 discloses an electric washer furnished with an ion
gener at durpesgtof spimessinggsowit ofibasterg andkield- as sil ver ions or copper ions
that exert a sterilizing effect. Japanese Patent Application Laid-Open No.
2000- 93691 di sMbwsdnys,amaayg hdothbhare geméabit elksatamveepeetouslg baeal theated hwithi ch
to sterilize cleaning fluid. Japanese Patent Application Laid-Cpen 15 No.
2001- 27648¢hieloblal/asQRridingeshekififndhintr&R8ehtM Havavel hvigdiffient aslftiphde Unitke t hat
adds silver ions to cleaning water. 3 Disclosure of the invention As for

appl i ances,.util-i;zi n tal {pons ving an gntimcrobi al..effect,, it IS conmon
(o use. antilg i POn TkRinol Bt dftiecleRiBe Y 1<Bied Boh Apiirfitu-bbridnd

bet ween el ectrodes. 5 For exanple, to_add silver ions in water, an anode

el ect r odicaiet- oMYPPXesr Yoy wihisaeh fertigaeaiclasogetiyr angi washed cenenisdly, the

el ectrode and a voltage is applied between them A reaction of Ag --' Ag' +
e occur sefficacy € aanodesbaa/desddrizeng tiecatmsenfAgreaaroff. el ut ed i nto the water. The
elution of silver ions A" leads to the depletion of anode. On cat hode

side, on the ot&feiRANGade? TIRACIHRIMOENds Wa the HeZ 12 tk@kRS 1AIABL with
10 antimicrobial treatment every time it is washed. For exampie, Japanese Utility Model
Laid-Open No. H5-74487 discloses an electric washer furnished with an ion generator that

generates metal ions, such as silver ions or copper ions that exert a sterilizing effect.

Japanese Patent Application Laid-Open No. 2000-93691 discloses a washer that generates an

electric field with which to sterilize cleaning fluid. Japanese Patent Application Laid-Open

15 No. 2001-276484 discloses a washer furnished with a silver ion adding unit that adds silver

ions to cleaning water.



10 regardl ess of the material of the electrode resulting in the generation
of hydrogen gas and the deposition of conpound of cal cium contained in
water as a scale on the surface of the electrode. Chloride or sulfide of

t he conponent nmetal is also precipitated on the el ectrode surface.
Consequently, after the electrodes are ssed for a long time, a thick

accunul ation of scale, chloride or sulfide are fornmed on the surface of the
cat hode el ectrode. This 15 accumrul ati on hinders elution of nmetal ions,

| eading to unstable elution of netal ions and uneven depletion of

el ectrodes. In view of the above nentioned, it is an object of the present

i nventio ‘stclﬂ?swl‘ed\fltgl%mvﬁﬂt‘?'bn elution unit that can elute metal ions havi ng
an antimcrobial effect stably and efficiently for a long tine. Still

anot her obj ect ¥ farkeplpnessewitlizing tal arnsihaving gprapiimerobial eifecipiplis egremon a
washer in particular, that can avoid an unfavorable influence brought by the
growt h ofo ﬁ@eCsrmh;eSelbtyOIaﬁLdi gt eRited menihsorgebesmi g hyvdltage ibetwwezh Udléctmddesni t t o
wat er. To achi eve the above object, according to one aspect of the present

i nventsi 0Rg, &Qmp‘lé)’@%gddjéﬂvgploﬂg”iﬁ whdr, %%bgyél@&rdda rﬁ;{l@ Jeelibaws ?&H@H@lﬂ@faterl n an
ion elution unrt’t at generates metal ions by applying a voltage between

el ectrod dri |rc ari.ties of .t ectrodes.are. reversed
cyol | cal gt Rt il et Bistagar Pplsd E%Wﬁ?rhﬂ“sal BRI W
this configuration, because of polarity reversal, scale or other substances
preci pi t &8ed € dgeurhgnahe anadsdad saveroenae” araielaigd dotoi the vaterandde ejysion of .

This prevents accunul ati on of scale or other substances on the surface of
el ect r odeihenibne neliteads sttableplelaitdfanodd. netal ions. 5 In addition, during
the voltage application halt period between polarity reversal, the netal

ions eluted fr %%@ﬁehegmeogﬁ tﬁ@%{ihei“’%ﬁn& NEReaBilorPBOHE + GB0 921fl?'iakfe£ j&[ﬂcé hey

el ectrode. Thus e netal ions do not ‘return to the el ectrode whe

JERTRICHE R MR A N ST R
the deposition of compound. of calcium contained in water as a scale on the surface of the
electrode. Chloride or sulfide of the component metal is also precipitated on the electrode
surface. Consequently, after the electrodes are used for a long time, a thick accumulation of
scale, chloride or sulfide are formed on the surface of the cathode electrode. This

15 accumulation hinders elution of metal ions, leading to unstable elution of metal ions and

uneven depletion of electrodes.

In view of the above mentioned, it is an object of the present invention to provide
an ion elution unit that can elute metal ions having an antimicrobial effect stably and
efficiently for a long time. Still another object of the present invention is to provide an

20 appliance, a washer in particular, that can avoid an unfavorable influence brought by the
growth of microbes by adding metal ions generated by the ion elution unit to water.

To achieve the above object, according to one aspect of the present invention, an
ion elution unit is configured in the following manner. In an ion elution unit that generates

metal ions by applying a voltage between electrodes by a drive circuit, polarities of the



wi |l not be wasted, noreover, the situation that the expected total anount
of nmetal ions is not 10 obtained can be avoi ded. Furthernore, when the ion
elution unit is incorporated in an appliance, netal ions are evenly

di spersed in water due to the existence of the voltage application halt
period. Therefore, the antimcrobial effect of the netal ions is exerted
evenly over a w de area. According to the present invention, in the ion

elution %ﬁ@&&ocfé?’&?é Qe%x%gd %2clf£%ﬁ§ wilted volt eaﬁ&:{l‘é%mffhh'&l{age (% acédo be%@e L

silver ions, zinc io con gura on,

excel l en t r|I| n eff ct and.an anti-nold effect  of Iver i ons, ppe
Cone  andVidh i %ff U%éwnbﬁeﬁawq 0t Bla MhcERTIng A 00T oD RHESS MGRLT R

t he |on elution unit configured as described above, application of a

vol tage deringha cethede peded afeselytedrdusiag 2t anode metipdhgTlis piemeats dcsumtlationdf 20
Wth this configuration, nmetal ion elution can certainly be started just

af ter t heca$d ar sthafsubahicegen aipphirtiat bosletteodehmd @naats adels chaiod of htetaiXpact ed
total amount of metal ion supply is obtained. According to the present

i nventi o, wn&heddrmg 18t %lt%l ﬁ:&ilﬁ:at%nﬁdhg o eawaﬁasﬂan@grev@.%\/%e £l

applied vo tage iS sO varie a constant current bet ween t

el ectrodes he amu | uted nmeta ons 1 s ortl naI

Current - e SR Sedio rnfs i 3haltl Bids”Rh & BRI e Sediodk tfﬁF%S
configuration, netal ion elution can be stabilized, and the anount of
el ut ed méeanethliass dapotystusmt thy elesireds whese thexdese Bpemyeltisdtipm preaselhan the

invention, in the ion elution unit configured as descri bed above, current
f1 ow ng bletm@c&ris iherted ect catlede. | Astetesdt, etbchic povadircosfiimedah egdtalaon sledns, and
5 the drive circuit is controlled based on the detection data, and a check

of oper ayp !ﬂopl;e \Rzg's@e(f: Wi dr&Ver, qﬁé SifatiBN t1AE ﬁﬁ%xgéct&ﬁfolfd] SehoRHL oft}ﬁétﬁlr i8nd R&ot

application of a vol tage to the el ectrodes I started. W

confl uratjon, as the check  of operati f the current detection jmeans i s
dbtamed @R be 'avoided: < FUrthef ore, w th e Ton° efition Tinit 15 incorporated 1n" an

appliance, metal ions are evenly dispersed in water due to the existence of the voltage
application halt period. Therefore, the antimicrobial effect of the metal ions is exerted evenly
over a wide area.
According to the present invention, in the ion elution unit configured as described
15 above, eluted metal ions are either silver ions, or copper ions, or zinc ions. With thJS
configuration, an excellent sterilizing effect and an anti-mold effect of silver ions, copper ions
and zinc ions can be utilized.
According to the present invention, in the 1on elution unit configured as described
above, application of a voltage to the electrodes is started after feeding of water is started.
20  With this configuration, metal ion elution can certainly be started just after the start of voltage
application tb the electrodes, and the expected total amount of metal ion supply is obtained.
According to the present invention, in the ion elution unit configured as described
above, the applied voltage is so varied that a constant current flows between the electrodes.

As the amount of eluted metal ions is proportional to the current that flows between the




carried out before the cyclical application of a voltage to the el ectrodes
is started, the possibility of erroneous detection by the current detection
nmeans is elimnated and thereby 10 elution of nmetal ions at an inproper ion
concentration can be prevented beforehand. According to the present
invention, in the ion elution unit confbgured as described above, current

fl owi ng between the electrodes is detected by a current detection neans, and

the drivgegiddesid a bt GRRt hothl B RAREG0n tH&aldeh @RltioRRaH AL %tabﬂ%ﬂ,a%ﬂdot:cﬂe of

the current detection neans is started when a predeterm ned period of tine

passes aLﬁ&ﬂn%?auﬂﬂgﬁ&%Q6%ﬁ%n%éf%%&%ﬁk@ﬁ%d;5 to the electrodes is started.

Wth this configuratio ion IS accurate because the check of
operation of the current detection nmeans i s caryied out n?t when the vol tage
appl i cati on has*§QEtNS intheddessplInYeRtismin the 19?1§[Uélﬁpé’,n1tlﬁ9p IGHEA 26 HESEIRES ent
beconmes stable. According to the present invention, in the ion elution unit
conf i gur @shvascutesit floey bebesrethealgatrades fsl dewicteg Hyed wereent tdeecedre otermiesd i s
detected by a current detection neans, and 20 the drive circuit is

contrel | gd dRsadrcan it REntd@lcdBas@ oflah@ detdbbniheh) dndea ehdck T opdeitRatdfaRe Means
detects abnormal current, a warning neans notifies it to users. Wth this

configurat| S : i L |yt } t. elute
the expeattdh! usBSEEmEAR 18Pl BUEBLOL R o oy tohalk #OhG fREoIRC: Ca
antim crobia g&fﬁct ca@,not_be bt%i ed and_th%t t he iog el ution unit
needs t oSIBECh [ YD dkjs Gpniigmationeds the chagk: of eRerAjion PtheCHFeE GRiECHINBEISIh, in
the ion elution unit configured as descri bed above, even if the current

det ect i osarrredimsit dhefaze tthe aylorahmpplicatioanef, a twedtagetmithey etestindesdsesartelhtthaiot i fy
users of the abnormality on condition that normal current has been detected

at | east pogibley B drit@ledis dedettich Wiyl BB ddfrefestectivh trieah iis clgaibicdUmnat therby
because no abnormality 5 notification is made even if the current detection

”Eanslodefalﬁﬁ&?oﬁﬁ%f BRY atGA B Riper RA cofi ﬂja{ié'up&ntb*é?té%dséﬁ{etﬁﬁ%fo%ﬂam“t has been

detected at [east once urlﬁg an ion elution pro

According to the present invention, in the ion elution unit configured as described
above, current flowing between the electrodes is detected by a current detection means, and
the drive circuit is controlled based on the detection data, operation of the current detection
means is started when a predetermined period of time passes after the application of a voltage

15 to the electrodes is started. With this configuration, the detection is accurate because the
check of operation of the current detection means is carried out not when the voltage
application has just started and current is unstable, but when the current becomes stable.

According to the present invention, in the ion elution unit configured as described
above, current flowing between the electrodes is detected by a current detection means, and

20 the drive circuit is controlled based on the detection data, and when the current detection
means detects abnormal current, a warning means notifies it to users. With this
configuration, users can be informed that the ion elution unit can not elute the expected
amount of metal ions due to abnormal current and the expected antimicrobial effect can not be

obtained, and that the ion elution unit needs to be adjusted or repaired.



operation of the ion elution unit is continued when tenporal abnormality,
due to noise for exanple, is mstakenly detected. According to the present
invention, in the ion elution unit configured as described 10 above,
current flow ng between the electrodes is detected by a current detection
means, and the drive nmeans is controlled based on the detection data, and
when the current detection neans detecfés that the value of the current

fl owm ng between the electrodes is a predeterm ned |evel or under, the

| engt hs of t he Awebidagetaaihe! presehi Bivemén adiharidh efuticheintaddnfigered ppldesoribedn
halt period or the ion elution period are adjusted. Wth this

confi gur ?Jo'v@ rbveﬁYiet'He g Bnit ch:@edﬁ% rn?éahs ée':teét§ aEr%‘i’thc‘MrPéﬁt ahd Wa&ﬂé‘ﬁ)e%ﬁﬁ% ed
amount of metal ion elution, in ot er words, when it I's dlfflcult to elute

"engt hs B EHE R L RO S ab et 1?1.0839%31§F%3r$ﬁ§3%%%§ Lagghephad, L e

~halt period or the ion elution periQd (a.total tine of voltage appllcatlon
to the ePét AiEs 2ANANT HELYD| RTaEES-apPiithc s sRnfigiyptionebscadse, narmbneealisby t he
expected total anmount of netal ions can surely be supplied. 20 According to
t he pbesegtificahorens imatde aver oh tid whirey detedtioasmeesc deteetd @imoweali surrent, on
incorporated in an appliance so that the appliance uses water m xed with

netal i opshdaRREhAtREmalNrtehthdstefHetbitedatiBst ondddubinkh Sorf Qi dOproBEsk Ofle 1t
is possible to use water mixed with metal ions generated by the |on el ution

uni t. Forgé?é?gm&fefhe 1{)11 eﬂfﬁ 9plpnll! ﬁ co':ﬁtl{naed% énsnam\%%g al%ggrmnq? dqut% t! n01se Sfor

p055|ble Pedt ea |ng ut ensi i'm<cro Fearmen net a
ions 7 and thereb{ gnce nglene If the appliance is a hunldlfler it is
p033|blee¥%ﬁﬁﬁéﬁﬂﬁﬁa ﬂgy Picfefati on of bacteria and algae in the water stored
inits water tank and thereby prevent bacteria and al gae spores from being
spread into theAaordisgto teuzesat arventmdngan thenon relwiohemgyconfigurad pe dssmibwho
inhal ed them 5 According to the present invention, in the appliance
conf igur gsbvas cdeme Aotk B&GMEn the electrodes is detected by a current detection means, and
the drive means is controlled based on the detection data, and when the current detection
means detects that the value of the current flowing between the electrodes is a predetermined
level or under, the lengths of the voltage application period and/or the voltage application halt
period or the ion elution period are adjusted. With this configuration, even when the current
15 1s too low to obtain the expected amount of metal ion elution, in other words, when it is
difficult to elute metal ions, the shortage of metal ions can be compensated by adjusting the
lengths of the voltage application period and/or the voltage application halt period or the ion
elution period (a total time of voltage application to the electrodes and the voltage application
halt period), and thereby the expected total amount of metal ions can surely be supplied.
20 According to the present invention, an ion eluting unit as described above is
incorporated in an appliance so that the appliance uses water mixed with metal ions generated
by the ion elution unit. With this configuration, it is possible to use water mixed with metal

ions generated by the ion elution unit. For example, if the appliance is a dish washing

machine, it is possible to treat eating utensils with antimicrobial treatment using metal ions



the ion elution period is adjusted according to the anmount of water used.
Wth this configuration, as the ion elution period (a total tinme of voltage
application to the el ectrodes and the voltage application halt period) is
adj usted according to the anobunt of water used, the mnetal ion concentration
in supplied water is constant. By this,7it is avoided that water with 10
excessive netal ion concentration nmakes things to be treated be sneared, or

wat er w i jcient | +d trafi Jad | st
antinicr%%}gkgégiégﬁbgggggﬁﬁgnglﬁ% %ﬁ@gggb%eéﬁ%gﬁggﬁki%ﬁ?Iﬁﬁg%%eK%BE\?%nce
configured. .as descyjbed.above, the |engths aof. the voltage application

peri od aREHEFaLHROL BRSleanh HERe I G ToBarn 3 e tahand C e R Biing to
t he anount of water used or the length of ion elution period. Wth this 15
conf i gur Aedterin andnagaeasposasi fonm being lpreadriip theofir @ndgassingren anfe¢tipmsorchllersyont he
variation in the anount of water used or the length of ion elution period

can be camppeosathedntzjedatlpmisti ng at | east one of the voltage application
period or the voltage application halt period. Consequently, the el ectrodes

are depl et ed evﬁm&ding% RS ERNLinvARIdnN Bf thefap it & rd SasUREibedi dbvd t' S
polarity fixed for a Fong tinme, and the el ectrode used as a cathode for a

| ong ti 20 accunul ates, | arge anmount .of scale on its.surface . onlky. to,hinder
el UL on G L SRUPB Rl Pt L MR B auttof Mo aer ndVED Hile
present invention, in the appliance configured as described above a flow
rate det éenfigwatianaas thesiopradiiionanerod (réciglivie oheoliage snplietiondpehe eleswodes t he
ion elution wunit, and the I engths of the voltage application period and/or
t he vol t agétleppltagatpphicatial haltSperjpdy isadjustedtabeortmp te kthetanmmunpef watdr isedatheust ed
based on the nmeasurenent. Wien the appliance is connected to a faucet to

use wat efnerf)N6n YOIdARatRIn WeduBplidd Wited B dohQaktON BS!tHisi R Mided tBatWhter GARAST ant
due to the variations in water pressure or conduit resistance in each house,

even I EhEssVelSal ol 15 ARPIEAG RS SHRs G Alked 30" 5RaR, BPSMATuidY P
insufficient metal ion concentration fails to exert antimicrobial effect.

According to the present invention, in the appliance configured as described above,
the lengths of the voltage application period and/or the voltage application halt period are
adjusted according to the amount of water used or the length of ion elution period. With this

15 configuration, the variation in the amount of eluted metal ions due to the variation in the
amount of water used or the length of ion elution period can be compensated by adjusting at
least one of the voltage application period or the voltage application halt period.
Consequently, the electrodes are depleted evenly. Furthermore, neither of electrodes is used
with its polarity fixed for a long time, and the electrode used as a cathode for a long time

20 accumulates large amount of scale on its surface only to hinder elution of metal ions when it
is inverted to an anode.

According to the present invention, in the appliance configured as described above,

a flow rate detection means is provided to measure the volume of water flow in the ion elution

unit, and the lengths of the voltage application period and/or the voltage application halt



5 anount of netal ions being eluted is adjusted according to the water flow
rate, water is supplied with nmetal ions evenly dispersed init, and the
antimcrobial effect of the netal ions is evenly exerted on things to be
treated. According to the present invention, in the appliance configured as
descri bed above, when the current detegtion neans detects abnormal current,
specified counternmeasures are 10 adapted. Wth this configuration, the i on

el uti on b'g'r (Wthé 10% ]ft?mlgcerrog ’él%??'d b?t?%r&“hgr}n r%me %]h \M%En paz)ﬁ 1ance

function ect” being e speC|

count er measur es for exa ra b I i ance.

oper at i off, COBB‘?FE‘?Cﬁ ot fopeet t%tus‘gﬁ’ @lesy Flvgﬂg‘ée B’é ? BYY l\ﬂnt ﬁ‘%‘n ‘iﬁ?ﬂ Bt isohPt or
notification by notification neans such as buzzers or | anps, and

cont i nuaténstanbfue théheayspiatiamcia waier pIEssore ercoodphresistned inreadh balsecenentif thg of
the next operation informng users of the fact that the ion elution unit is

in an abogvesd thesimflience k&t dongarttoddgne: pf ep@itg. i MWRNtth®Nconfipurtatien,agpiht ance
configured as descri bed above, the specified counterneasure is a tenporary

stop af 1086,an fl‘l@ﬂf'%n@p{ﬁﬁ%%ﬁl&d W{a&]uét&! %ccoq'ﬁm%‘;t U[B@.tv!z%é‘r f}t&\ber%{eo%a%r%' on

unit surely w not contl e nornal “operation expect ed

f unct f t. t. b ked . Acgor di
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elution unit, when the current detection nmeans detects that t he val ue of
the cur r sravetly eyried opahingsie hereeatsddect r odes is a predeternined | evel or
under, the volunme of water flow fed to the ion elution unit is reduced and
the ion el utionAperdingltd the @xésendi@dentidht i tBe appiiasce onrffigyugdadsi descritedabovdien
the current is too lowto obtain the expected amount of netal ion elution,

in other ywarpqBe cWRAGR defectish fchhd QbtkebistBnEintl @uifek@lspd K0 cdubGerRletdurQnardf
expected ampunt of netal ions is achieved by t he’time when water-feeding is
Fini Sllbed agz}lptécp © Wikt TS Icgrrllﬁguratlon the ion elution unit will not continue normal operation

mode with the expected function of giving antimicrobial effect being lacked. The specified

countermeasures are, for example, a temporary stop of the appliance operation, continuation

of the appliance operation with an indication or notification by notification means such as

buzzers or lamps, and continuation of the appliance operation accompanied with disablement

15  of the next operation informing users of the fact that the ion elution unit is in an abnormal

state.

According to the present invention, in the appliance configured as described above,
the specified countermeasure is a temporary stop of the appliance operation. With this
configuration, the ion elution unit surely will not continue normal operation mode with the

20  expected function of giving antimicrobial‘ effect being lacked.

Accordihg to the present invention, in the appliance incorporating the

above-mentioned ion elution unit, when the current detection means detects that the value of

the current flowing between the electrodes is a predetermined level or under, the volume of

water flow fed to the ion elution unit is reduced and the ion elution period is extended. With




of water-feeding tinme derived fromthe reduction of the volune of water
flow, and by the 5 extension of the ion elution period. According to the
present invention, in the appliance configured as described above, the
appliance is a washer. Thus, the followi ng effects are obtained. Wen the
washer incorporates the above-nentioned_ ion elution unit and adds netal

ions generated by the ion elution unit, added in water in water, the | aundry
is treated with 10 antimcrobial treatnment using netal ions and thereby

pr event ethipeanfighetian,i evenofhdnabe enirentas oo lowt © anaingbnex@mciedrmnofunanf wkfabnsi ve
snell. In the washer, when the ion elution period (a total tinme of voltage
appl i cat joareliittont e othel exdrdQdasenainds difgcuold age apfal icad] iherehivint ofp@pead) i S
adj usted according to the anount of water used, water with a constant netal

ion conc ?Aﬂgﬁrﬁt&fﬁ{'&tdl SomUp Qi:ﬂig\qedtl@l ﬂh@‘t’i%ﬁ%hen&yat%ﬁﬁggin%tis ﬁ%sﬁeﬁ V@ qgt@n%ibrﬁg "

water w excessive netal 1on concentration nma aundry be sneare

water with inpsufficient netal .ion.concentration fails o exert antimcrobial
o f ect oft MalFrdeIne (R WERNEL P g s aRb SraRbvRDing of Ra®l Fotaght b £
application period and/or the voltage application halt period are adjusted
accor di ngxtersiany thgnon slution pREe@r  used and/or the length of ion elution
period, the variation in the anmount of eluted netal ions due to the
variation in thecctdiagrautie ppésenaine¢ntiodcia the applanteogifipuadd dsales@ibel absveper i od
can be conpensated by adjusting at |east one of the voltage application

period apg Pﬁan\fé’lstaa\g@sh@ipp|Tlﬁl§,tﬁ19ﬁ)lf6@vliﬁg Rkisge obtaRgequent 1y, the
el ectrodes e depleted evenly. Furthernore, neither of electrodes is used

ith i | ari fi,xed .a | | d the el d hod
or a long 1 mo Vit thEitaPRs b R SarertRfs E B R P B e o

hi nder elution of nmetal ions when_ it 10 is inverted to an anode. Therefore,
t he wash&msEsneieisd by the Jomslutiopyunity addedap watemiar Yaigr.tthe lawndiyms dregisidapith
treatment stable for a | ong period.

10  antimicrobial treatment using metal ions and thereby prevented proliferation of bacteria and

mold and generation of an offensive smell.

In the washer, when the ion elution period (a total time of voltage application to the
electrodes and the voltage application halt period) is adjusted according to the amount of
water used, water with a constant metal ion concentration is supplied to laundry. By this, it

15 is avoided that water with excessive metal ion concentration makes laundry be smeared, or,
water with insufficient metal ion concentration fails to exert antimicrobial effect on laundry.

In the washer, when the lengths of the voltage application period and/or the voltage
application halt period are adjusted according to the amount of water used and/or the length of
ion elution period, fhe variation in the amount of eluted metal ions due to the variation in the

20 amount of water used or the length of ion elution period can be compensated by adjusting at
least one of the voltage application period and the' voltage application halt period.
Consequently, the electrodes are depleted evenly. Furthermore, neither of electrodes is used
with its polarity fixed for a long time, and the electrode used as a cathode for a long time

accumulates large amount of scale on its surface only to hinder elution of metal ions when it



In the washer, when a flow rate detection neans is provided to neasure the
volunme of water flowin the ion elution unit, and the I engths of the

vol t age application period and/or 5 the voltage application halt period or
the ion elution period is adjusted based on the neasurenent, the anount
eluted metal ions is adjusted accordingao the water flowrate. By this,
regardl ess of how the washer installed in a house, water with netal ions
evenl y dissReeaio hiflahddd S 1HURRbE Cihel QadhBE mARRARE its gaggigz G Al ldthahO Qi

effect of the metal ions is evenly exerted on [aun erefore,

washer can. mnimze the i.tatiqon process to distribute netal 10 ions to
al | portf‘%ﬁ%‘cr #’{a éﬁ%%ﬁ}t&gﬂe f%@q%%i%eép,% when the current detection neans
detects abnormal current, specified counternmeasures_ are adapted. Wth this
configuration, Hbe washeerwhen 3 flowiratedetegtien msang 1s pEpyadestip s1easWip the YelBmEon
elution unit |lacking its expected function of giving antimcrobial effect.

15 | n t hef watehdow mhke idnhedutsgewnif, iaed tleolangtes ok dewoltagesapplicgnmopeaiod sitdap of
the appliance operation, it is surely avoided that users continue the use

of thg waghesitaet PRkatiddOhh®| RiolNGt tHeh®on @MtiBhUpdrRA KNhdjudi@tasddhenepect ed
function of antimcrobial treatnment of laundry. In the washer, when the
current detectio ans. det.ect.s that t.he. e of th rrenty 20 11 ow ng
et ween Peeayidl, B A0RuGELTED TP dns R Plet e Koo i etk B
water flow fed to the ion elution unit is reduced. and the ion elution
period i Buexesmndles ofiwpwihe pagher dnstalled i abpss; walse Withmestalions evgplyehtpersedt oo

| ow to obtain the expected anmount of netal ion elution, in other words,
when it imsitdi fuppbed to the velshireamigthe lntirorwsqbidledfeet eftthometd i@k peeteaty amvtedt  of
nmetal ions is achieved by the tine when water-feeding is finished by the

ext ensi 0@y Qhunkity. VietcRéfofe @t RasHer an GhinYied the agndidg frecuctd aRtfutd Retrol ume
of water flow, ‘and by the

10 ions to all portions of laundry.

In the washer, when the current detection means detects abnormal current, specified
countermeasures are adapted. With this configuration, the washer will not execute usual
operations with the ion elution unit lacking its expected function of giving antimicrobial
effect.

15 In the washer, when the specified countermeasure is a temporary stop of the
appliance operation, it is surely avoided that users continue the use of the washer without
noticing that the ion elution unit lacks the expected function of antimicrobial treatment of
laundry.

In the washer, when the current detection means detects that the value of the current

20 flowing between the electrodes is a predetermined level or under, the volume of water flow
fed to the ion elution unit is reduced and the ion elution period is extended. With this
configuration, even when the current is too low to obtain the expected amount of metal ion

elution, in other words, when it is difficult to elute metal ions, the elution of expected amount

of metal ions is achieved by the time when water-feeding is finished by the extension of




extension of the ion elution period. Therefore, laundry is always stably
treated with antimcrobial treatnent. In the washer, even if the current
detection neans detects abnormal current, the 5 warning nmeans does not
notify users of the abnormality on condition that normal current has -been
detected at | east once during an ion elution process, and thereby the washer
can continue operations and finish the |aundry washi ng sessi on when

t enpor al ( ity o NQi : ' ' e t In

t e waoh iRty lie SR8 BE el R0 AR S, S HKTEY, 284 35, B8
current 10 detectjion megns, and éhe ﬂrlfe nFan is controll ed based on t he
det ect i ofXIGREAN OhdeRBRElPHA PEUPT-end NEEILRt lBRIRe SN MaRE SER0LY (tFRated: Wil v al e
of the current flowi ng between the electrodes is a predetermi ned |evel or
under, t hetimieraptahtregmenhe vol t age application period and/or the voltage
application halt period or the ion elution period are adjusted. Wth this

configuration, Inethenvadher dvbe ither @ffent deteGonl Mearisoddditahbhdrigl expan! he
anount of netal ion elution, in other 15 words, when it is difficult to

elute S'TEt\@al'eréé’ P‘%ang s%?%hﬁ"@%s@tfs M@Abﬂoﬂﬂéit? N &ﬁdﬁgmgﬁhﬁg cul¥nt has

adjusting t ngt hs of e"voltage application period and/or the voltage

application I riod or,the ion elution peri total tine of voltage
2bpl | cat PO dectarkRTastOrGting ah S e PPeBE axndrdut o astiapdrrtils . “and
t hereby the washer can treat |aundry with antimcrobial treatnent using
expect ed operraPnsarRduitislp thepfarrdry jvashing Zgssn whemtampora) abgemnlidy, ritgette nokse
present invention, in an ion elution unit that generates silver ions by

appl yi ng fer exainpkgs nishkendndaedteer el ectrodes di sposed in a water feed
passage, polarities of the electrodes are reversed cyclically. Wth this

configuration, § Jhé8lash8Nehedbfirenthdlviith béthBed e @iBled RAicWctedi iea WRLEH f eed
passage and attach to the objects for which the water is used, "and the
obj ec}@ ad(etei‘act?(gnerrnieellrils,z aGI(ljd %@c(lirlivg Ef\nerarlgls gs c%rrlltr% lg(f%aisgd o %V(%Pécti'g‘rrl] %at]a,z and when the
current detection means detects that the value of the current flowing between the electrodes is
a predetermined level or under, the lengths of the voltage application period and/or the
voltage application halt period or the ion elution period are adjusted. With this configuration,
even when the current is too low to obtain the expected amount of metal ion elution, in other
15 words, when it is difficult to elute metal ions, the shortage of metal ions can be compenséted
by adjusting the lengths of the voltage application period and/or the voltage application halt
period or the ion elution period (a total time of voltage application to the electrodes and the
voltage application halt period), and thereby the washer can treat laundry with antimicrobial
treatment using expected total amount of metal ions.
20 Alternatively, according to the present invention, in an ion elution unit that generates
silver ions by applying a voltage between silver electrodes disposed in a water feed .passage,
polarities of the electrodes are reversed cyclically. With this configuration, silver ions are

eluted into the water fed via the water feed passage and attach to the objects for which the

water is used, and the objects are sterilized and the mold on them is removed.  And



precipitation of scale or other substances is prevented by polarity
reversal, and thereby silver ions are eluted stably. Brief description of
drawings 5 Fig. 1 is a vertical sectional view of a washer in an enbodi nent
of the present invention. Fig. 2 is a schematic vertical sectional view of
a water feed nouth. Fig. 3 is a partialptop view of an interior of the
washer. Fig. 4 is atop viewof an ion elution unit. 10 Fig. 5is a vertical

secti Onalpré’ép%%n%n?%? Qea 81n&h%:lj J&%S@]éesgk @QQM&:(} Qy Eplgrltyélreveljéélgana?therebg & I cal

sectionalr Vi'ew taken al on

hori zontal sectio view of the ion elution unit. Fig. 8 is a perspective
vi ew of é‘?\“séilr%ﬁl’t‘?egd@blyﬁ g. 9 is adrive circuit diagramof the ion elution
unit. 15 Fig. 10 is a flow chart of an entire session of |aundry washing.

Fig. 11 is a flow chart of a washing process. Fig. 12 is a flow chart of a
rinsing process. Fig. 13 is a flow chart of a squeezing process. Fig. 14
is a flomﬁ&aregcrqjt.@ dﬂd}a{y"{gsnm ng process. 20 Fig. 15 is a sequence chart
of a final rinsing process. Fig. 16 is a sequence chart of a rinsing for

correcying ‘“}@%e’l‘ 19'?%%&% sQmoRl LRUNGF Y- whingr 1% nl ém@ocﬁﬁngﬁeﬂﬁghec% sEnt

illustrating rélations between operations of each conponent arit
reversal .of electrodes in an ion elution process. 13 Best nopde for carryl ng

out the iPNFEHPH on

Fig. 2152 schematic vertical sectional view of a water feed mouth.
Fig. 3 is a partial top view of an interior of the washer.
Fig. 4 is a top view of an ion elution unit.
10 Fig. 5 is a vertical sectional view taken along line A - A shown in Fig. 4.
Fig. 6 is a vertical sectional view taken along line B - B shown in Fig. 4.
Fig. 7 is a horizontal sectional view of the ion elution unit.
Fig. 8 is a perspective view of an electrode.
Fig. 9 is a drive circuit diagram of the ion elution unit.
15 Fig. 10 is a flow chart of an entire session of laundry washing.
Fig. 11 is a flow chart of a washing process.
Fig. 12 is a flow chart of a rinsing process.
Fig. 13 is a flow chart of a squeezing process.
Fig. 14 is a flow chart of a final rinsing process.
20 Fig. 15 is a sequence chart of a final rinsing process.
Fig. 16 is a sequence chart of a rinsing for correcting uneven distribution of laundry.
Fig. 17 1s a sequence chart illustrating relations between operations of each component

and polarity reversal of electrodes in an ion elution process.




An enbodi ment of the present invention will be described with reference to
Figures. Fig. | is a vertical sectional view show ng the overall
construction of a washer 1. The washer | is of an automatic type, and has a
cabi net 10. The box-shaped cabinet 10 is 5 forned of netal or synthetic
resin, and has openings at its top and hottom The top opening of the
cabinet 10 is covered with a top pl ate 1, which is formed of synt hetic
resin and is fixed to the cabinet 10 with screws. In Fig. 1, front and rear
of the wlstanode foocmiryingfautdheirvedtioni ght ward, respectively. A rear portion
of a top surface of the top plate 11 is covered with a back panel 12, which
is formed of synembbdimehastithe pieeent $nvieh@owllitbet degcribaBivigit refbenee td Rigutedp pl at e
10 11 with screws. The bottom opening of the cabinet 10 is covered with a
‘base 13, whichgi,sq if qrygesk ' ' nd, .l ' inet 10
with screws. Nlé)1 élcﬁ gt he égggc\?\%ﬂalhng%{tNiC%h%g@%] H%s&?eg@ géﬁéﬁgﬁ%dv?\in&?ﬁ ‘At&hfgérpll'gure
Feet 14a..and 14b f.or .supporting the bi net, 10 fl oor .are, di.sposed at
the 1 our TIEGPRETd Gr aHavpaaiotype and Ths dreepingt Thantis B0F R FRRR s
integrally fornmed with the base 13. 15 The front feet 14a are )
hei ght- afijrinst @b metad oF axpthasistresiprind: has Wpagnghairis tep and betkn.waElifetopopemng t op
plate 11 has a laundry inlet opening 15 through which laundry is put in a
washi ng bfithedealsiasti I0esicdaterwitl heop platedrly whithés famediofigyntiteticsestowed 8dixait h a
lid 16 fromabove. The |id 16 is coupled to the top plate 11 with a hinge
17 so asd thehGvibiy f8 dh&ctels? Yl G2lronPh@Rear 8P 12 WRLEF 1 bk 2aid Ad
washing tub 30 that serves also as a squeezing tub are disposed inside the
cabinet 10, Both the.water, tub 20. and the shi t ub e shaped in a
oyl nar i Eahoe epaindB AR potihdtaes NERE S 88 ity 37 G AR widla
concentrically with their axes vertical and with the washing tub 30 placed -
i nsi de t Rackangy 12 whichgs formed phswithetigresp and is fiied pe Higsabngolf enfbe tporleiet 10
wi t h suspensi on nenbers 21. The suspensi on nenbers 21 14 .
10 11 with screws. The bottom opening of the cabinet 10 is covered with a base 13, which is

formed of synthetic resin and is fixed to the cabinet 10 with screws. None of the screws
mentioned thus far are shown in the figure.

Feet 14a and 14b for supporting the cabinet 10 on a floor are disposed at the four
corners of the base 13. The rear feet 14b are fixed feet integrally formed with the base 13.

15 The front feet 14a are height-adjustable screw feet, and turning them levels the washer 1.

The top plate 11 has a laundry inlet opening 15 through which laundry is put in a
washing tub described later. The laundry inlet opening 15 is covered with a lid 16 from above.
The lid 16 1s coupled to the top plate 11 with a hinge 17 so as to be pivotable in a vertical
plane.

20 A water tub 20 and a washing tub 30 that serves also as a squeezing tub are disposed
inside the cabinet 10. Both the water tub 20 and the washing tub 30 are shaped in a
cylindrical cup open at its top, and the two tubs are arranged concentrically with their axes
vertical and with the washing tub 30 placed inside the water tub 20. The water tub 20 is

suspended from the cabinet 10 with suspension members 21. The suspension members 21



connect a |l ower outer surface of the water tub 20 to four inner corners of
the cabinet 10, and support the water tub 20 in such a way that it can
swing in a horizontal plane. The washing tub 30 has a circunferential wall
that widens upward with a gentle taper. This circunferential wall has a
plurality of drain holes 31 fornmed in a4 ing-shaped 5 arrangenent around
its topnost portion, and has, other than these drain holes, no opening that
permts el i t i S ; "
Pype. ameadBiotor thighistnck of yPm D D oT ! fnfl et B BT RRLLERE | o
t he washi ng t 30 t press _vihration produced.b he washing tub 30
when ¢ rapatdle daeh R AUBBRETT wh Befls3T ineat S R Ponfos de ' he-washi ng
tub 30; on its bottom surface, a pulsator 33 is disposed to 10 produce a
current of washithyashing ity BAdianea eFcungieaial well thay veidensTepvagdrwith eugento has
a drive unit 40 fitted to its bottomsurface frombelow The drive unit 40
i ncl udestapemotThis ditqunaferntiticiwalinheh amihselidg2of drank laoléy ak dormedhard gng-didypedind
has a squeezing spindle 44 and a pul sator spindle 45 protruding fromits

cent ers UpNRIdmedNBouRPHERSHRS RN a8d fids, 3r 1S tRUE aAEPRoIeR B Hpenifte t:Pr M a
doubl e-spindl e structure, with the 15 pulsator spindle 45 pl aceg i nSi de the

squeezi ng_spi ndl e 44. .The.two i.ndles th penetrate fa ter .tub 20. The
squeezi ngerggésnailséa%4ofsh({uﬁen gggn“e’ Sk] o F‘% ? Relsvﬁsﬁp'cau?(tbﬁ%]\éﬁéso Lpe; o%s‘
support it. On the other hand, the pulsator spindle 45 further penetrates

t he washfiagshapsd 3plancend? jiss atiabpd doAnaat fdthe dop waepng hdtlhs washing tWpddet it .
Sealing nmenbers for preventing | eakage of water are di sposed between the
squeezi nguppésn dibeatdoh @mnduded dywhd washingotuB 0 0 avictn hietovatesrat hiph sp2@ fogsmeziing
spindle 44 and the pul sator spindle 45. A water feed valve 50, which is

oper at ed oelR6H0- TRINEtHeCRAshihg fub I DRABbHoAShEficE a pRIBAET BEhoWshhRd hack
panel 12. The water feed valve 50 has a connection pipe 51 that penetrates

e TR NG 4L P YRPR RO P PR b Spa e, oot v Kiveueh,
the connectl CmThe water tub 20 has a drive unit 40 fitted to its bottom surface from below. The
drive unit 40 includes a motor 41, a clutch mechanism 42, and a brake mechanism 43, and has
a squeezing spindle 44 and a pulsator spindle 45 protruding from its center upward. The
squeezing spindle 44 and the pulsator spindle 45 form a double-spindle structure, with the
15 pulsator spindle 45 placed inside the squeezing spindle 44. The two spindles both penetrate
the water tub 20. The squeezing spindle 44 is then connected to the washing tub 30 so as to
support it.  On the other hand, the pulsator spindle 45 further penetrates the washing tub 30,
and is then connected to the pulsator 33 to support it. Sealing members for preventing leakage
of water are disposed between the squeezing spindle 44 and the water tub 20 and between the
20 squeezing spindle 44 and the pulsator spindle 45.
A water féed valve 50, which is operated electro-magnetically, is disposed inside a
space below the back panel 12. The water feed valve 50 has a connection pipe 51 that

penetrates the back panel 12 to extend upward. A water feed hose (not shown) through

which to Supply clean water such as tap water to the washer is connected to the connection



15 pipe 51. The water feed valve 50 feeds water to a water feed nouth 53 in
a shape of container that is placed above the inside of the water tub 20.
The water feed nouth 53 has a structure as shown in Fig. 2. Fig. 2 is a
schematic vertical sectional view of the water feed nouth 53. The water 5
feed nmouth 53 has an opening in its from, and through the opening, a drawer
b3a is inserted. The drawer 53a has its interior divided into a plurality
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det t_chamber 54t hat t for. det -2 Th
(i ght - nafe&BEr gk Sirdeced el thE e Iok e drelttb “Bs T Hares ieatoull 53 1886 age

space for treatnment 10 agent for |laundry washing. A bottom of the detergent
chamber saugtarepsshowet Kigth a water outlet 54a which is open toward an
inside of the water feed nouth 53. A siphon 57 is disposed in the treatnent
agent chanber bip. 2The svleherticivestahizetibnd Jidwast thh ebaoaw fediembatht Bm The whe
drawer 53a, a water outlet 56 through which water is fed into the washing

tub 3G Fha mbéRhN md ah%f&ﬂﬁ@ﬁ?ﬁﬁfr@ﬁt, aRd tHOEh tAE BEemd@ of falve¥d L8 Sserted.
vertically upward from 15 a bottom surface of the treatnment agent chanber

55 and a-gap-sha out.er. pi pe H7 i i.gh the j.-nne i /a ] s.gapped.
et ween TR ARGT ST B PG PYEAINEe MSES s RO Bag 2t §f B2
permts passage of water. The inner pipe 57a, at. its botto is open tq a
bot t om opresmgi%%lseqt@éa thaius 13 lefbhand seeiign argd aiigbighagdserteo eth%@ml@@H a

bottom end of the outer pipe 57b and a bottom surface of the treatnent
agent chaedten B5asdetargentoclmerer Mdsthat viatves 420aisndrege sprenforadeergest. pdiheed
into the treatnent agent chanber 55 up to a |l evel higher than a top end of

the i nnerrigai-ﬁﬁ;cﬁs%asiorﬁiswtidaﬁh@haﬁéﬁ‘t cBARBR S SWRAtkErvEQaLAMSRIZWBh R fbOrénat
t hrough the siphon 57 out of the treatnent agent chanber 55 and then drop
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outlet 54a which is open toward an inside of the water feed mouth 53. A siphon 57 is
disposed in the treatment agent chamber 55. The water feed mouth 53 has, below the bottom
of the drawer 53a, a water outlet 56 through which water is fed into the washing tub 30.

The siphon 57 is composed of an inner pipe 57a that extends vertically upward from

15 a bottom surface of the treatment agent chamber 55 and a cap-shaped outer pipe 57b with
which the inner pipe 57a is capped. Between the inner pipe 57a and the outer pipe 57b is left

a gap that permits passage of water. The inner pipe 57a, at its bottom, is open to a bottom of

the water feed mouth 53. A predetermined gap is kept between a bottom end of the outer
pipe 57b and a bottom surface of the treatment agent chamber 55 so as to serve as a water

20 inlet. When water is poured into the treatment agent chamber 55 up to a level higher than a
top end of the inner pipe 57a, a principle of siphon works to cause water to flow through the
siphon 57 out of the treatment agent chamber 55 and then drop to the bottom of the water feed

mouth 53, water is then poured into the washing tub 30 through the water outlet 56.

The water feed valve 50 is composed of a main water feed valve 50a and a sub water



The water feed valve 50 is conposed of a main water feed val ve 50a and a sub
water 16 feed valve 50b. The main water feed valve 50a allows relatively

| arge flow of water, while the sub water feed valve 50b allows relatively
smal|l flow of water. Setting the flow of water |arge or small is achieved
by making the internal structure of thegmin water feed valve 50a and that
of the sub water feed valve 50b be different fromeach other, or by naking

the 5 f d
1 ow || e g seimBor S1¢ RRUT Hala P NG PG HRciBe MORe Cfie cton
pi pe 51 i s shared bet%en the main and sub water feed val ves 50a and 50b.

The mai nthiestie e depd aiNee Worlows relaiivrdy twall flgwaf veeni mgtting the @ewqfﬂet%f t he

water feed nouth 53 by way of a main water feed passage 52a. This opening
i's open tagmodsmdikis athieded by gerkingthamyemabguctoetofiae malnawger feedwatve dla vat er
flow fromthe main water feed valve 50a is poured into the detergent chanber

54 throughy tihe ofahd sx\iﬁt\aﬂﬂterfﬁ@(ﬂ vBRE SABbeddififerehit Grons WRcHBEIRE, dregd rdéﬁin\gethé()b i's
connected to the openi ng in the ceiling of the water feed nouth 53 by way
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agent anoun wat er
feed val e 50h. IS poured 15 intg the treatnent_ agent chanber 55 through t he
sub wat e a‘f%%él @ tyatthngyration o 'he gonngctiqnjupe g b 15 hated heheen thgma peandesih

wat er feed val ve 50a thr ough the detergent chanmber 54 to the washing tub 30
i s separ ataeerfieadmabvep a@sagleSdbhat runs fromthe sub water feed val ve 50b
through the treatment agent chamber 55 to the washing tub 30. Back in Fig.

1, to the bott gne @faid RatenddedrvallwdsGlisiconddctddad a4 dPedinB iRASRIIRG dMhovakr 20
whi ch water is drained out of the water tub 20 an the washi ng tub 30 Water

flows i Nt 6y 358y \BPEPa Ghif LA Gt O;;gspagg TR GpBhine TE.A! Bl Phpe 61

i's connecC erlpheral ace

wat-er  tub 20, and the _drai i S
10~ detergent chamber 54, so trillaP a Fi)arge amount of water flow from the main water feed valve

50a 1s poured into the detergent chamber 54 through the main water feed passage 52a. The
sub water feed valve 50b is connected to the opening in the ceiling of the water feed mouth 53
by way of a sub water feed passage 52b. This opening is open toward the treatment agent
chamber 55, so that a small amount of water flow from the sub water feed valve 50b is poured
15 into the treatment agent chamber 55 through the sub water feed passage 52b. That is, a
passage that runs from the main water feed valve 50a through the detergent chamber 54 to the
washing tub 30 1s separate from a passage that runs from the sub water feed valve 50b
through the treatment agent chamber 55 to the washing tub 30.
Back in Fig. 1, to the bottom of the water tub 20 is fitted a drain hose 60 through
20  which water is drained out of the water tub 20 and the washing tub 30. Water flows into the
drain Hese 60 from drain pipes 61 and 62. The drain pipe 61 is connected to a rather
peripheral portion of the bottom surface of the water tub 20, and the drain pipe 62 is
connected to a rather central portion of the bottom surface of the water tub 20.

Inside the water tub 20, on its bottom surface, there is fixed a ring-shaped partition



connected to a rather central portion of the bottom surface of the water tub
20. Inside the water tub 20, on its bottomsurface, there is fixed a
ring-shaped partition 17 wall 63 in such a way as to encl ose the portion of
the water tub 20 where the drain pipe 62 is connected to it. The partition
wall 63 is fitted wwth a circular sealifpg nenber 64 at its top. The sealing
menber 64 is kept in contact wwth a circunferential surface of a disk fixed

b. f f hi b_30 f 1a.
drain spil Gosuthe oS Thendatare PIROR0T A e Re RS G E HUr a0 PATEE Br i n

space 66 communi cates with an interior e washing tub 30 through a

of . th ) |
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62 is provided with a drain valve 68 that is operated el ectro-nagnetically.
| n a por tliheseadingthembleraidnis fieptein62ntaonwithae anpsinfeemias swacefof tandskdfieddnto anal ve
68, an air trap 69 is disposed. A lead pipe 70 extends fromthe air trap 69.

The | ead ouid bBHOR sifatSof B Wishing Qb 80Go a6 9N REET 8defapatd At §fack ¥6&etwitht Ch
71. A controller 80 is disposed n a front portion of the cabinet 10,

beneat e I nt g old.er celv [ nstructions.:

users é\q/i Eﬁ#ea\rxlltdt%gteur%afblt %r(ll/ %l&g} pag ﬁa}gg %gon% ' ﬁ% d&i?lgﬁ'gg(g’ 60%%3%% %aé%s ‘é”tﬁlsr?ia gcl:[{et&g t he
top plate 11, and sends operation co ngs to.the drive unit_ 40, the water
feed val Wétsgvashing tyiy a0 grgpeh a/éqav@%@%ﬁd%megm thg bpemed the washwg 1wy 3G spl ay
15 commands to the operation/display panel 81. The controller 80 includes a
drive circuit flbe domnvpipg &3 ionprevided owithniat ddescvilved6$ athat . isAobbratedr at e
detection neans 185 is disposed in the water feed passage running from the
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detection neans 185 can be a flow neter of a conmonly used type. The fl ow
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illustrated place. The f] ow detection an 8 an be di sposed at the ion
E(g p?pe ’PO 18, at 1ts top end, connected to awaterﬁeve S\%ltc?l 701 P

A controller 80 is disposed in a front portion of the cabinet 10, beneath the top plate
11.  The controller 80 receives instructions from users via an operation/display panel 81
disposed on the top surface of the top plate 11, and sends operation commands to the drive
unit 40, the water feed valve 50, and the drain valve 68. The controller 80 also sends display

15 commands to the operation/display panel 81. The controller 80 includes a drive circuit for
driving an ion elution unit described later.

A flow rate detection means 185 is disposed in the water feed passage running from
the main water feed valve 52a to the main water feed passage. The flow rate detection
means 185 can be a flow meter of a commonly used type. The flow detection means 185 is

20 illustrated as being attached to the water feed valve 50 in Fig. 1, though its disposition is not
limited to the illustra;[ed place. The flow detection means 185 can be disposed at the ion
elution unit 100 or at the water feed mouth 53. Flow rate detection can also be made by
calculation using water level change per unit time detected by the water level switch 71 or the

time needed for unit water level change as elements of calculation.




elution unit 100 or at the water feed nmouth 53. Flow rate detection can al so
be made by calculation using water |evel change per unit tinme detected by
the water level switch 71 or the tinme needed for unit water |evel change as
el ements of cal culation. 18 How the washer 1 operates will now be
described. First, the lid 16 is opened,jg@and laundry is put into the washing
tub 30 through the Iaundry i nl et opening 15. The drawer 53a is puIIed out

fromthe water fee h 53 and a .detergent i. t h anber
52" 1 the. dr obEr Badvsiet b aadaga e lgun o Sorerbed %rség%ﬁth)%]d e
treatment agent chanmber 5 55. The treatnent agent (softening agent) can be
put t her Bupdrytihutnpigdhe washiag fubuHuhyoughdbelanadiydrlst epening: 1 yrayl hsstraver Pat
when unnecessary. After the detergent and the treatnment agent (softening

agent) aisgudled put fiemdhaweter 52d mautpds hed ahiatekednnisgut frethealeesrgdne eblamimaitsh 53.
After the detergent and the treatnent agent (softening agent) are nade ready
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| aundry washing 1s selected 10 by operating a group of operat on buttons on
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in Flgs 10 through 13. Fig. 10 is a flow chart show ng the entire session
of | aundipsiyag Bespign, Qrrinast k95 bsot when HorRgessaias Hifieg thesdedergent agd e taeatment
previously set tinme. Wiether a timer-started operation is 15 selected or
not is chgakédfichihg agdntnme s&i thetdegvaSnad puehed Sack édte chedatet feed ook §3 oceeds
to step 5206; if not, the flow proceeds to step S202. In step S206, whet her
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time has come, the flow proceeds to step mhethe
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10 by operating a group of operation buttons on the operation/display panel 81. By pressing a
start button subsequently, a session of laundry washing is executed according to the flow
charts shown in Figs. 10 through 13.
Fig. 10 is a flow chart showing the entire session of laundry washing. In step S201,
laundry washing is started at a previously set time. Whether a timer-started operation is
15 selected or not 1s checked. If a timer-started operation is selected, the flow proceeds to step
S206; if not, the flow proceeds to step S202.
In step S206, whether the operation start time has come or not is checked. If the
operation start time has come, the flow proceeds to step S202.
In step S202, whether a washing process is selected or not is checked. If a washing
20 process is selected, the flow proceeds to S300. How the washing process in step S300 is
executed will be described later with reference to the flow chart shown in Fig. 11. On
completion of the washing process, the flow proceeds to step S203. If no washing process is
selected, the flow proceeds directly from step S202 to step S203.

In step S203, whether a rinsing process is selected or not is checked. If a rinsing




executed will be described |ater wwth reference to the flow chart shown in
Fig. 11. On conpletion of the washing process, the flow proceeds to step
S203. If no washing process is selected, the flow proceeds directly from
step S202 to step S203. In step S203, whether a rinsing process is selected
or not is checked. If arinsing 19 proeess is selected, the flow proceeds
to S400. How the rinsing process in step S400 is executed will be described

later with reference.tg the flow char o] in Fig..12. In Fig. ~n -t he
et ng. BiRsEBos FRERa et A miptetl B e000 Mok Ing rBsing Topin i Semctiog it &
shown with a ste,g nunb@r with a suffix nunbﬁzr added such as "$4Q0-1,"

" S400- 2" exgryted b be gescriprd lafermsibh r%lers*cettpﬁlﬁs ¥ chaibshawisindae plocdr §1g d0.set
at users' discretion. In this case, "S400-3" is a final rinsing process. On
conpl et i dr mfsintghwocdsnsd regegeddesstimehend kot pepobthdpro@ssisehoBAGHth 4 temo
rinsing process is selected, the flow proceeds directly fromstep S203 to

step S204umbér WiteR siFEQ4unMRE bR sBcIBAISRBO NG H400E8 SanldS S860-8Ct EPheunitRf 1S
checked. If a 10 squeezing process is selected, the fl ow proceeds to S500.
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squeezi ng process, the flow proceeds to step S205. If no squeezing process
i s sel ect8INE P& ow proceeds directly fromstep S204 to step 5205. In step
S205, term nation of operation of the controller 80, in particular a
processi ng 19®nuwintplgtrancefabe mpsing prodebre tle fiow ipsocead owattépc 8204y dkecunsdgi n
accordance with a predeterm ned procedure. In addition, the conpletion of

laundry wasdeidngsg&ssd ai ficw brsteeRtdadctByfr §RuRgISN03 tafiepBROAL | ON- conpl eti on
beep. On conpletion of all the operations, the washer 1 goes back into a
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10  squeezing process is selected, the flow proceeds to S500. How the squeezing process in step
S500 is executed will be described later with reference to the flow chart shown in Fig. 13.
On completion of the squeezing process, the flow proceeds to step S205. If no squeezing
process is selected, the flow proceeds directly from step 5204 to step S205.
In step S205, termination of operation of the controller 80, in particular a processing
15  unit (microcomputer) therein, is automatically executed in accordance with a predetermined
procedure. In addition, the completion of laundry washing session is indicated by sounding
an operation-completion beep. On completion of all the operations, the washer 1 goes back
into a stand-by state in preparation for a new session of laundry washing.
Next, with reference to Figs. 11 through 13, the individual processes of washing,
20 rinsing, and squeezing will be described.
Fig. 11 is a flow chart of Ehe washing process. | In step S.301, the water level inside
the washing tub 30 as sensed by the water level switch 71 starts being monitored. In step

S302, whether laundry amount sensing is selected or not is checked. If laundry amount

sensing 1s selected, the flow proceeds to step S308; if not, the flow proceeds directly from



20 rinsing, and squeezing will be described. Fig. 11 is a flow chart of the
washi ng process. In step S301, the water level inside the washing tub 30 as
sensed by the water level switch 71 starts being nonitored. In step S302,
whet her | aundry anount sensing is selected or not is checked. If laundry
anount sensing is selected, the fl ow ppoceeds to step S308; if not, the
flom/proceeds directly from20 step S302 to 5303. In step 5308, the anopunt
of Iaund&g iw% ed on the basis of load of rotation of the pul sator 33.
On conpl e P 3n o undry anount sensing, the flom1proceeds to step S303. In
step S303, the main er feed v Ive 50a is o ned oure into

the 5 washi ng P8 Fughoume \A%d“gfy tSaeRs @ﬁ%agﬁ io “ﬁn ter

feed val ve 50a is set for | arge flow of water, vvater fills the vvashl ng tub
30 rapi dthg:puifhier dét ePgenmptemofl bundryratn@unth?enmm@tﬂeer@@Mprqs:hedﬁstiersteezsaoé
conpl etely washed away by the large flow of water and mxed with it, and

enters the washi ¢ 5303, 3 mdiewsteafoad walve S063s 6%&6@& Jendolascd poMfrintohee wat er
level switch 71 detects the set water | evel mai n water feed val ve 50a

s cl gseg,qpl, %'%Wh}dﬁgﬂ the]xQ?th %ES’%E@}]GS% Stﬁﬂceﬁ%ggr? | Watet ?e%d%%% 508 is set

preparatory eration ’'s perfornmnmed pul sat or S rotate repeatedly
inforwadandthe reverse tlo itate | aundry and water so
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absorb an anple ambunt of water, and permts air trapEed in many parts of
t he | aundetyrgent dhambped4 istcomaletely washedtawsly bytthe rEgepflap af wetsr yndoperedtwithnit, t he
wat er | evel as detected by the water |level switch 71 becones |ower than at

t he begi amd agersttheashing sibek0. S0z, drhinevald 68 Yéhgis fleed. valhea thOavats lewened
to supply additional water to recover the set water level. If a course of

laundry wastH 7044864 HL @0wate! RUD, YRGS SRR I8d VabveSRaGELIBtd. WARR ffolfthen
10  proceeds to step S304.

In step S304, a preparatory operation is performed. The pulsator 33 is rotated
repeatedly in forwerd and then reverse directions to agitate the laundry and water so that the
laundry is fully dipped in water. This permits the laundry to absorb an ample amount of
water, and permits air trapped in many parts of the laundry to escape. If, as a result of the

15 preparatory operation, the water level as detected by the water level switch 71 becomes lower
than at the beginning, then, in step S305, the main water feed valve 50a is opened to supply
additional water to recover the set water level.

If a course of laundry washing including “cloth type sensing” is selected, when the
preparatory operation is performed, the type of cloth is sensed. On completion of the

20 preparatory operation, the change of the water level from the set water level is detected, and,
if the drop in the water level is greater than a predetermined amount, the laundry is judged to
be of the highly water-absorbent cloth type.

When, in step S305, the set water level is stably obtained, the flow proceeds to step

S306. According to the settings made by users, the motor 41 rotates the pulsator 33 in a




preparatory operation is perfornmed, the type of cloth is sensed. On
conpletion of the 20 preparatory operation, the change of the water |evel
fromthe set water level is detected, and, if the drop in the water level is
greater than a predeterm ned anount, the laundry is judged to be of the

hi ghly water-absorbent cloth type. Weny;in step S305, the set water |evel
is stably obtained, the flow proceeds to step S306. According to the

settings de b rs, the not or 41r tates.the | satar 33 in 21

or edet or RHEETBUEL BRiciEoRE PoPiginGh &b he Woying HRsi Aqneipsuasnt of pafen o
current of water for _washing. Wth this main current of water, the |aundry
i s washedvashing sWidethisngawpiuaeene of aterevhgilandpy mcwashe). + hee prusrangwendii sm
43 so that, even when the washing water and the |aundry nove, the washing
tub 30 d@tesremmihs briked by the thake arphatismA3 ab thdeeveemited tharwattichwatee ahdthadr y
is washed with the main current of water, the flow proceeds to step S307.

In step B3Rdry h&R, B WALRNG t§§3@§055q{(ﬁtr&qter epeatedly in the forward and then
reverse dlrectlons at short time intervals. ThIS permts the laundry to
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Next, with reference to the flow chart shown in Fig. the rinsi 2@% process
will be viercHieloar piiceeds to isigpsBEP. Shodep BHY, é@t@é&ﬂt%@%ﬁ delated repeatedlicint ed,

of which a description will be given later with reference to the flow chart
shown i nthé fprwadl andnthew npleesei direcibns & gher zinteginterveds. f 1 This peradwabs lduadst e p
S401. In step $S401, the main water feed valve 50a is opened, and water is
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the fl ow proceeds to Step S402 In step 6 a preparatory operation is
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10 Next, with reference to the flow chart shown in Fig. 12, the rinsing process will be
described. First, in step S500, the squeezing process is executed, of which a description will
be given later with reference to the flow chart shown in Fig. 13. On completion of
squeezing, the flow proceeds to step S401. In step S401, the main water feed valve 50a is
opened, and water is supplied up to the set water level. |
15 On completion of the supply of water, the flow proceeds to step S4d2. In step S402,
a preparatory operation is performed. During the preparatory operation performed in step
S402, laundry getting attached to the washing tub 30 in step S500 (squeezing process) is
separated, soaked into water so that the laundry thoroughly absorbs water.
On completion of the preparatory operation, the flow proceeds to step S403. 1If, asa
20 result of the preparatory operation, the water level as detected by the water level switch 71
becomes lower than at the beginning, the main water feed valve 50a is opened to supply
additional water to recover the set water level.
After recovering the set water level in step S403, the flow then proceeds to step S404.

According to the settings made by users, the motor 41 rotates the pulsator 33 in a



separated, soaked into water so that the | aundry thoroughly absorbs water.
On conpletion of the preparatory operation, the flow proceeds to step S403.
If as a 20 result of the preparatory operation, the water | evel as detected
by the water level switch 71 becones |ower than at the beginning, the main
wat er feed val ve 50a is opened to supply, additional water to recover the
set water level. After recovering the set water level in step S403, the fl ow

t hen procee to step S404.  Accarding.to the settinhgs nade by user he
motor a3 raeir i SEReR Wes i S5O 1 v B Bl 1 Ao TR i 02 iy b
produce, in. the wggq{ng tub 30, a main cqrrent,ot wat er for ninsing. Wth
this mai ASHEr enfYtythigyaragy cureng of ey heilaindiy sggnsedn e Tt spwsring seinflsdalte 44
remai ns braked by the brake mechanism 43 so that, even when the rinsing

wat er andemmas Hrakeddryy theoweke nteshamashidigsa thot, e odenrtbe rmoingt wateb adh the
conpletion of the period in which the laundry is rinsed with the main

current Qhundiaingle, thdwadhipWupBOGeedsotlrbtald ep 5406. In step S406, the
pul sator 33 i's rotated repeatedly in the forward and then reverse

directions at [ ' r : ' ' . - , and
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preparation for squeezing rotation. 10 In_t above description, rinsing is
assunmed t'AHe e PRRSGES PSSP $@3ng}wgﬁ4g§t% Bisater $his rvatedi TReeaF sy 180,
This is called "rinsing with stored water." It is, however, also possible

t o per f orthe fomeirdhgndaihieh renenseydracephseati shhitrignd méesgialnat Bris petmitshthe daupdiyt ®d
"rinsing wth pouring water," or to performrinsing with water kept
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at a |l ow speed, which'is called "shower 15 rinsing.” In the final rinsing

process, ;qjelgrgtﬁo%%r §(ﬁ1%’£1?§§)t§tfo‘?1m the above is executed. This wll

10 In the above description, rinsing is assumed to be performed with rinsing water
stored in the washing tub 30. This is called “rinsing with stored water.” It is, however,
also possible to perform rinsing with always replenishing fresh water, which is called “rinsing
with pouring water,” or to perform rinsing with water kept supplied from the water feed
mouth 53 while the washing tub 30 is rotated at a low speed, which is called “shower

15 nnsing.”

In the final rinsing process, different sequence from the above is executed. This will
be described in details later.

Next, with reference to the flow chart shown in Fig. 13, the squeezing process will be
described. First, in step S501, the drain valve 68 is opened. The washing water in thé

20 washing tub 30 is drained through the drain space 66. The drain valve 68 remains open
dufing the squeezing process.

When most of the washing water has exited from the laundry, the clutch mechanism
42 and the brake mechanism 43 are switched over. The timing for switching over of the

clutch mechanism 42 and the brake mechanism 43 is either before or at the same time of




be described in details later. Next, with reference to the flow chart shown
in Fig. 13, the squeezing process wll be described. First, in step 5501,
the drain valve 68 is opened. The washing water in the 20 washing tub 30 is
drai ned through the drain space 66. The drain valve 68 remains open during
t he squeezi ng process. Wen nost of theysvashing water has exited fromthe
| aundry, the clutch mechanism 42 and the brake nechanism 43 are sw tched

over. The L1y NOALAESUF LENENITRY Slor af NSy ElLCHeBANANLSI AR A0 iR

brake mechani®sm ei ther ore or a Starting of

dr ai ni ng of ter. The or 41 now rotates theg squeezi spindle 44. This
causes t 1&'S@& Pﬁﬁhpgﬁuggbﬂ%S@Fﬁ¥we§ﬂﬁéﬁ?ﬁﬁa'rgb%ﬁ&%ﬁprgﬁgﬁgﬁFgﬁﬁﬁPrﬁﬁ
rotates together with the washing tub 30. Wen the washing tub 30 rotates
at a hi ghhepesbng tethd0.| aundry is pressed against the 5 inner circunferential
wal | of the washing tub 30 by the centrifugal force. The washi ng water

present in theWladnbé waslis® ngasheststeont & highi spo&t, tbilaliadi® i©brdsked against the
circunferential wall of the washing tub 30, and, since the washing tub 30
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washi ng tub 30. n the washi.ng water .reaches t top end of.the washi ng
e 507 pesed ipghe g R PRaR it Sirecotbe Frin i b eE et Pt
has exited fromthe drain holes 31 hits the inner surface of the water tub

20, and tashing [dwk0, @pdwrsingledhryweshang Mbel0 widenseevasd in ¢ tapergdishape apdesgribed t he
bottom of the water tub 20. The washing water is then drained out of the

cabi net XarliehrtheiglasHimewdteaidriven pe tielcemnifugdiebrdehisesigibng e dnai surfacsef 6@. |1 n
the flow shown in Fig. 13, after squeezing is perforned at a relatively | ow

speed 18, dsBing i 360 Orhes IMERALING WardP GEARENBH B oRi QP RPEESidD it 57 iSRO3-
On conpl etion~of step
10  drained through the drain holes 31. The washing water that has exited from the drain holes
31 hits the inner surface of the water tub 20, and then flows down along the inner surface of
the water tub 20 to the bottom of the water tub 20. The washing water is then drained out of
the cabinet 10 through the drain pipe 61 and then through the drain hose 60.
In the flow shown in Fig. 13, after squeezing is performed at a relatively low speed
15 in step S502, squeezing is performed at high speed in step S503. On completion of step
S503, the flow proceeds to step S504. In step S504, the supply of electric power to the
motor 41 is stopped and termination operation is done for stopping.
The washer 1 is furnished with an ion elution unit 100. The ion elution unit 100 is
connected to the downstream side of the main water feed pipe 52a. Now, with reference to
20 Figs. 3 through 9, the structure and functions of the ion elution unit 100 and the purpose for
which it is incorporated in the washer 1 will be described.
Fig 3 is a partial top view indicating the layout of the ion elution unit 100 and the

water feed mouth 53. The ion elution unit 100 is connected directly to the main water feed

valve 50a and the water feed mouth 53 on both ends. In other words, the ion elution unit



S503, the flow proceeds to step S504. In step S504, the supply of electric
power to the notor 41 is stopped and term nation operation is done for
stoppi ng. The washer | is furnished with an ion elution unit 100. The ion
elution unit 100 is connected to the downstream side of the main water feed
pi pe 52a. Now, with reference to 20 Fig%. 3 through 9, the structure and
functions of the ion elution unit 100 a the purpose for which it is
incorporated in the washer 1 will be described. Fig 3 is a partial top view
i ndi cat i n§0tindepkrdently cofmpobes the eneteunpimnwanei feedQ@ssgd S2he Thaser wheeedeadout h
53. The ion elution unit 100 is connected directly to the main water feed
val ve 50gagage the ivabastniceridbyebhtechss alle Pipleh waidls protfided fem vier dater tféed | on
elution unit 24 100 independently conposes the entire main water feed
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t he pi pe, protrude romthe water nout h to wat er
feed val ve 50 i th hose. In.the.schemgtjc vie f Fi 1, the ter feed
valve. 50 Ve AderYTEs S BRI orGg i PRChSaPer el aur bt ifestiree! B inged
inline 5 with front-to-rear axis of the washer 1. However, in an actual
washerd twdyfrantetorfear axis efribesvashen 1t hitoweagr, uan agtval rrgrsbieri ey iarpenatjarianged

| eft-to-right axis of the washer 1. Fig. 4 through Fig. 8 shows the

st ruct ur én effat ag buoairaked indimewiitt left Fo-GighdaxiSofthé opsherew. Fig. 5 is a
vertical sectional view taken along line A-A shown in Fig. 4. Fig. 6 is also

a vertical sepf @;ﬂﬁl}u%ﬂbﬁ & KRN ﬁk?@gcltg}e%t}%ign shewd uhR. FFg: ?‘?’saanﬁig%ie ' is a

hori zontal sections lew. Fig. a perspective viewo | ect rode.
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resin. The casing 110 is conposed of a casing body 110a having an opening
at the toysrgabisestipna vievo ke plong dne SeB shawn gpbigi Ag Big. 7tihe hemgeniyl Sewsiopilg.
5.) The casing 110a is shaped as | ong and narrow, containing a water
10 view. Fig. 81is a perspective view of an electrode.
The 1on elution unit 100 has a casing 110 formed of transparent or transhucent,
colorless or colored synthetic resin or opaque synthetic resin. The casing 110 is composed
of a casing body 110a having an opening at the top and a lid 110b which closes the opening at
the top. (See Fig. 5.) The casing 110a is shaped as long and narrow, containing a water
15 inlet 111 at one end of the longitudinal direction and a water outlet 112 at the other end. The
water inlet 111 and the water outlet 112 are pipe-shaped. Cross-sectional area of the water
outlet 112 is smaller than that of the water inlet 111.
The casing 110 is arranged with its longitudinal direction being horizontal. The
casing body 110a arranged horizontally in this way has a bottom which inclines gradually
20 toward the water outlet 112. (See Fig. 5.) In other words, the water outlet 112 is located at
the lowegt level in an internal space of the casing 110.
The lid 110b is fixed to the casing body 110a with four screws 170. (See Fig. 4.) A

seal ring 171 is inserted between the casing body 110a and the lid 110b.  (See Fig. 5.)

Inside the casing 110, two plate electrodes 113 and 114 are arranged so as to be




15 inlet 111 at one end of the |longitudinal direction and a water outlet 112
at the other end. The water inlet 111 and the water outlet 112 are

pi pe-shaped. Cross-sectional area of the water outlet 112 is smaller than
that of the water inlet 111. The casing 110 is arranged with its

| ongi tudi nal direction being horizontalyps The casing body 11 Ga arranged
hori zontally in this way has a bottomwhich inclines gradually 20 toward

t he wat er lLet, 112 See Fig.. 5.0 In other .words  the ter outlet 112 is
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1 lobis.fixed o the _casing body 110a with four screws 170. (See Fig. 4.)
seal rinfgengieach ofhesWhen apedeieminsh veliagens appisyd 1t elssirofee! 3 anﬁéfb.
(See Fig. 5.) Inside the casing 110, two plate electrodes 113 and 114 are

ar r angedwsb tlascasmgld 0 Z8led prathawhtet, napaltibes afethe metaliof whichftheelieetgodes did ahk
water inlet 111 toward the water outlet 112, facing each other. Wen a
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casing 110 filled with water, netal ions of the netal of which the
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may be so constructed that plates of silver each peasuring 2 cmx 5 cm and
about | WRIUADEK HPRe*aPridhgbd BBt M Hhickaprgrarangeshabone R Mgt 8Ft frovpicaeh al of
the electrodes 113 and 114 is not limted to silver. Any netal can be the
materi al op@gr.long as it is a source for aitimcrobial netal ions. Oher than
silver, copper, an 10 alloy of silver and copper, zinc or the |like can be

From a copper \Eigal PEGE tacs B Aea N hodpie B3fyer RS b BaBe il an
excellent steriljzing.effect, even on npld. Froman alloy of silver and
Copper ,  BRIa aslode A ke TouiRe e AtcBP s Qs dlaysitver, copper, an
10 alloy of silver and copper, zinc or the like can be selected. Silver ions eluted from a silver
electrode, copper ions eluted from a copper electrode and zinc ions eluted from a zinc
electrode show an excellent sterilizing effect, even on mold. From an alloy of silver and
copper, silver and copper ions can be eluted simultaneously.
As for the ion elution unit 100, it is possible to select either elution or non-elution by
15 whether a voltage is applied or not. Moreover, an amount of elution of metal ions can be
controlled by controlling electric current or the time for applying a voltage. Compared with
a method of eluting metal ions from zeolite or other metal ion carriers, it is convenient
because it is possible to electrically select whether the metal ions are added or not and to
electrically adjust the concentration of the metal ions.
20 The electrodes 113 and 114 are not arranged completely in parallel. In the plane
view, they are arranged to be tapered, having the space between them become narrower from
the upstream toward the downstream along the water current flowing through the inside of the

casing 110, in other words, from the water inlet 111 toward the water outlet 112. (See Fig.

7)
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non-elution by 15 whether a voltage is applied or not. Myreover, an anount
of elution of netal ions can be controlled by controlling electric current
or the time for applying a voltage. Conpared with a method of eluting netal
ions fromzeolite or other netal ion cagriers, it is convenient because it
is possible to electrically select whether the netal ions are added or not

o 1O oSSR R SRR ! I TR Sl S0 T e

el ectrodes 11 not arra tely inparalle

view, they are.arranged to be tapered, having.t space between them becone
nar r ower OF PGHT iF ﬁ%?ﬁp@ttP%QWFf e N S o %efwevﬁ%wemqa nt
flow ng through the inside of the casing 110, in other words, fromthe

wat er i nirea inl the intenal Wache! tharcayngmul( gredudly deggeases Fiogn the Tpstp@um JiHe tqywaah- vi ew
shape of the casing body 110a is al so narrowed from one end having the water

i nl et - 1lthetdowhkecagt i€s end having the water outlet 112. Nanely, the
cross-sectional area in the internal space of the casing 110 gradually

decregses frofhd feciHRRk rl‘?@%gil% hb-REif reét{{%u%?%lééeﬁlg‘t InflRals 219 AR 118

el ectrodes 113 and 114 have both rectangul nd termnals 115 and
116 are provi.ded.thereto r.espectjvely. The,term nals 115 and 116 are
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integrally fromthe sane netal, 10 and the electrode 114 and the term nal

116 are édgerofdhd ¢lécegdas 113 dndorm4trespesiarsly. met al . The el ectrodes 115 and 116
are led to the bottomof the casing body 110a through a hole fornmed in a
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protrude out of the

10 and the electrode 114 and the terminal 116 are formed integrally from the same metal. The
electrodes 115 and 116 are led to the bottom of the casing body 110a through a hole formed in
a bottom wall of the casing body 110a. Where the terminals 115 and 116 protrude out of the
casing 110a, as shown in an enlarged figure in Fig. 6, a watertight seal 172 is installed. The
watertight seal 172 forms a double sealing construction together with a second sleeve 175
15 described later so as to prevent water from leaking from this portion.
At the bottom of the casing 110a, an insulating wall 173, which isolates the terminals
115 and 116, is integrally formed. (See Fig. 6.) The terminals 115 and 116 are connected
to a drive circuit within the controller 80 by way of a cable (not shown).
Of the terminals 115 and 116, portions remaining in the casing 110 are protected by a
20 sleeve made of insulation material. Two types of sleeves are used. One sleeve 174 is made
of synthetic resin and engaged into the roots of the terminals 115 and 116. A part of the first
sleeve 174 spreads to one side of the electrodes 113 and 114, forming projections on the side
of these portions and fitting these projections to the through holes made in the electrodes 113

and 114. This helps prevent the electrodes 113 and 114 from coming out of the sleeve 174.



casing 110a, as shown in an enlarged figure in Fig. 6, a watertight seal 172
is installed. The watertight seal 172 fornms a double sealing construction
together with a second sleeve 175 15 described later so as to prevent water
fromleaking fromthis portion. At the bottomof the casing 110a, an
insulating wall 173, which isolates the termnals 115 and 116, is
integrally formed. (See Fig. 6.) The teffinals 115 and 116 are connected to
a drive circuit within the controller 80 by way of a cable (not shown). O
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fromcom }??gs 8?Rdlsi?evfﬁzggﬁléﬁﬁgleﬁ%ﬁdesg'}e ?ﬁé%econd sl eeve 175 is nade of soft
rubber and fills the gap between the first sleeve 174 and the bottom wal |

of the casi ng Asdesptipnehabavabe paravnahi | Isgandaltl 6 arg lossted eattiengsireampsighof e gap
bet ween the second sleeve 175 and the casing body 110a and through the gaps

bet ween etebodaacldAcng|ldéy e THe bpsaramtsives ef et ¢l edesled 183 anill 1¥lade sbpphsted by
ment i oned above, the termnals 115 and 116 are | ocated on the upstream side
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114 are supported by the flrs sl eeve 174, which is engaged to the
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sl eeve 174. (See Fig s support_176 catches the upPer edge of the
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sleeve 175 filling the gap between the first sleeve 174 and the casi ng body
110a. 10Thend bedomsdsapegid suppot, togeft®r cathcthe sedohé sleeve 175 filling the gap between the

first sleeve 174 and the casing body 110a. The fork-shaped support 176 catches the
electrodes 113 and 114 with long and short fingers, by which the electrodes 113 and 114 can
maintain an appropriate space between each other on the side of the lid 110b.

The downstream sides of the electrodes 113 and 114 are also supported by the support

15 formed on the inner surface of the casing 110. A fork-shaped support 177 rises from the
bottom surface of the casing body 110a. Also, a fork-shaped support 178 hangs down from
the ceiling of the lid 110b to face the support 177. (See Figs. 5 and 8.) The electrodes 113
and 114 are caught by the supports 177 and 178 at the lower and upper edges on the
downstream side respectively so as not to move.

20 As shown in Fig. 7, the electrodes 113 and 114 are so arranged that the surfaces
opposite to the surfaces that are facing each other keep a space from the inner surface of the
casing 110. Moreover, as shown in Fig. 5, the electrodes 113 and 114 are so arranged as to
keep a space between their upper and lower edges and the inner surface of the casing 110.

(Portions which are in contact with the supports 176, 177 and 178 are exceptions.)



el ectrodes 113 and 114 with long and short fingers, by which the el ectrodes
113 and 114 can nmintain an appropriate space between each other on the
side of the lid 110b. The downstream sides of the electrodes 113 and 114 are
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el ectrodes 113 and 114 in such a nanner that the surfaces opposite to the
surfaces that laoedef i preyeaforeign nbiectsrieomeelionc@niact Mith tb@eﬁeﬁ@odqsnléﬁ adl | of
the casing 110. In order to prevent foreign objects fromgetting contact
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t he upstream side of the electrodes 113 and 114. As shown in Fig. 2, a

strai ner A8Gohs iRIREed Ji s'ﬂrain'éﬁl_@@ﬁmﬁﬁ_&édoi@ tRk REnmedtion’ B%_e%tl.r airRefrk&0r 150 40 for
t he purpose of preventing foreign objects fromintruding into the water feed

val Ve](? 0’fora {1119 purpose of preventing foreign objects from intruding into the water feed valve 50, and

it also serves as an upstream strainer of the ion elution unit 100.

A strainer of a metal mesh 181 is mounted to the downstream side of the electrodes
113 and 114. The strainer 181 prevents broken pieces of the electrodes 113 and 114 from
flowing out when they are thinned out and broken due to being used for a long time. The

15 water outlet 112 can be selected as a site for mounting the strainer 181, for example.

The locations of the strainers 180 and 181 are not limited to the above. As long as
the conditions of mounting on “the upstream side of the electrode” and on “the downstream
side of the electrode” are satisfied, they can be placed at any location in the water feed
passage. The strainers 180 and 181 are removable so that foreign objects they catch can be

20 removed or substances contributing to clogging can be cleared of.

Fig. 9 shows the drive circuit 120 for the ion elution unit 100. A transformer 122 is
connected to commercially distributed electric power 121 so as to step down 100 V to a
predetermined voltage. The output voltage of the transformer 122 is rectified by a full-wave

rectifier circuit 123, and is then formed into a constant voltage by a constant voltage circuit



it also serves as an upstreamstrainer of the ion elution unit 100. A
strainer of a netal mesh 181 is nounted to the downstream side of the
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pri maily 322 hndthe chmmer@allyfdstrimrted electric power 121.

The electrode drive circuit 150 is composed of NPN-type transistors Q1 to Q4,
diodes D1 and D2, and resistors R1 to R7. These are interconnected as shown in the figure.
The transistor Q1 and the diode D1 form a photocoupler 151, and the transistor Q2 and the
diode D2 form a photocoupler 152. The diodes D1 and D2 are photodiodes, and the

15 transistors Q1 and Q2 are phototransistors.

The microcomputer 130 feeds a high-level voltage to a line L1 and a low-level
voltage (or zero voltage, namely, “off”) to a line L2. Then, the diode D2 turns on, and this
causes the transistor Q2 to turn on. When the transistor Q2 turns on, a current flows through
the resistors R3, R4, and R7, and this causes a bias to be applied to the base of the transistor

20 Q3. Thus, the transistor Q3 turns on.

On the other hand, the diode DI i; off, and thus the transistors Q1 is off, and
accordingly the transistor Q4 is off. In this state, a current flows from the anode-side
electrode 113 to the cathode-side electrode 114. As a result, in the ion elution unit 100, there

are produced metal ions as positively-charged ions together with negatively-charged ions.



10 122 and the commercially distributed electric power 121. The el ectrode
drive circuit 150 is conposed of NPN-type transistors QL to @4, diodes D
and D2, and resistors Rl to R7. These are interconnected as shown in the
figure. The transistor Q and the diode D1 forma photocoupler 151, and the
transistor 2 and the diode D2 form a 3%hot ocoupl er 152. The diodes D and
D2 are photodi odes, and the 15 transistors QL and @2 are phototransistors.
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negativel y-charged ions. 30 Wen an electric current is passed through the
ion elutj@peunit 100 in one direction for a long tine, the electrode 113,
which is at the anode side in Fig. 9, wears off, while the electrode 114,
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10 and Q4 are on, and the transistors Q2 and Q3 are off. The microcomputer 130 has a counter

capability, and switches modes of control as described above every time a predetermined
count 1s reached.
When the resistance through the electrode drive circuit 150, in particular, the
resistance of the electrodes 113 and 114, varies and as a result, for example, the current that
15 flows between the electrodes decreases, the constant current circuit 125 raises its output
voltage to compensate for the decrease. However, as the total time of use increases, the ion
elution unit 100 eventually reaches the end of its service life. When this happens, even if the
mode of control is switched to the forcible electrode cleaning mode, or if the output voltage of
the constant current circuit 125 is raised, it is no longer possible to compensate for the
20 decrease in the current.
In order to cope with this, in the circuit under discussion, the current that flows
between the electrodes 113 and 114 of the ion elution unit 100 is monitored on the basis of the
voltage that it produces across the resistor R7. When the current becomes equal to a

predetermined minimum current, a current detection circuit 160 detects it. The fact that the



the current that flows between the electrodes 113 and 114. In this node, the
transistors @ 10 and 4 are on, and the transistors Q2 and @B are off. The
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war ni ng beidigdaiger tHadla ipsedetepmindd dmaximuhe ciraper @hithe/bdsis pif ajie patpat oBhior in
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a current detection circuit 161 that detects the current

10  Furthermore, when the output voltage of the constant current circuit 125 becomes lower than
a previously set minimum voltage, a voltage detection circuit 162 detects it, and the
microcomputer 130 likewise drives the warning indicator 131.

The metal 1ons generated by the ion elution unit 100 are poured into the washing tub
in the following manner.

15 Metal 1ons and a softening agent to be used as a treatment agent are added in the final
rinsing process. Fig. 14 is a flow chart showing the sequence of the final rinsing. In the
final rinsing process, after the squeezing process of step S500, the flow proceeds to step S420.
In step 420, whether addition of the treatment material is selected or not is checked. When
“addition of a treatment agent” is selected through a selection operation performed by way of

20 the operation/display panel 81, the flow proceeds to step S421. If not, the flow proceeds to
step S401 in Fig. 12, and the final rinsing is executed in the same manner as in the previous
rinsing processes.

In step S421, whether the treatment materials to be added are two types, that is metal

ions and a softening agent, or not, is checked. When “metal ions and a softening agent” is
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t hrough a sel ection operation perfornmed by way of the operation/display
panel 81 whighhis set emwbpmamedhn the volume sSfidateriskt fatthe shie watepvieesk vdeeddbtis st ep
S426. In step $S422, both of the main water feed valve 50a and the sub water
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10 which they are formed are eluted into the water. When the metal forming the electrodes 113

and 114 is silver, reaction of Ag — Ag'+ e~ occurs on the anode side and silver ions Ag"

are eluted into the water. The electric current flowing between the electrodes 113 and 114 is

direct current. Water to which the metal ions are added flows into the detergent chamber 54

and then is poured into the washing tub 30 from the water outlet 54a by way of the water
15 outlet 56.

From the sub water feed valve 50b, smaller amount of water than that from the main
water feed valve 50a flows out and is poured into the tréatment agent chamber 55 by way of
the sub water feed passage 52b. If a treatment agent (softening agent) has been supplied into
the treatment agent chamber 55, the treatment agent (softening agent) is fed into the washing

20  tub 30 through the siphon 57 together with water. This addition is performed simultaneously
when the metal ions are added. The effect of a siphon does not occur until the water level
inside the treatment agent chamber 55 reaches a predetermined level. This permits the liquid
treatment agent (softening agent) to be held in the treatment agent chamber 55 until the time

comes when water is poured into the treatment agent chamber 55.
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treatment agent chanber 55, the sub water feed valve 50b is closed. This
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agent})o hasthtg%%&ic%%gn io g%oftebg% t}e’rtweeaénntﬁg tele{% ggle:[s 1%9%%3%54?355tcs)8pe|d.0n%ﬂae§ the 1on
elution unit 100 stops generation of metal ions, the main water feed valve 50a continues
supplying water and stops water supply when the water level in the washing tub 30 reaches
the set level.
As described above, in step S422, metal ions and a treatment agent (softening agent)
15 are added simultaneously. However, this does not necessarily mean that the time during
which a treatment agent (softening agent) is poured into the washing tub through an effect
of a siphon completely overlaps the time while the 1on elution unit 100 is generating metal
ions. Either of the above time may be shifted to be earlier or later than the other. After the
ion elution unit 100 stops generation of the metal ions and while water containing no metal
20 ions is additionally fed, the treatment agent (softening agent) may be added. The point is
that it is sufficient so long as the addition of metal ions and the addition of a treatment
agent (softening agent) are eecuted respectively in one sequence.

As described before, the terminal 115 is formed to the electrode 113 integrally and

the terminal 116 is formed to the electrode 114 integrally, from the same metal. Therefore,




"addition of a treatment agent” is selected. Wen a predeterm ned anount of
wat er containing netal ions has been poured into the washing tub 30, and
the concentration of netal ions in the rinsing water is expected to be a
predeterm ned | evel when water containing no netal ions is fed to the set
water level, 10 the application of a vag4tage between the el ectrodes 113 and
114 is stopped. After the ion elution unit 100 stops generation of netal

ions, the r i p t.ops
wter supplBERpURLEL . LERN Iy (ol GO fgd&%@ﬁ%ﬁ%@u@%@%@% enf o 0]
| evel . As de step S422 net al %ﬁs and a.treatnent a ent
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necessarily mean that the tinme during which a treatnent agent (softening
agent) is pélifenllyhemsfhencdistasrdly sumplifiny begrnaliceringgtocest a si phon
conpletely overlaps the tinme while the ion elution unit 100 is generating
metal ions. EThdepacefbethecnathevedediiones iridy atd 134iif tsedtd be e actapdredmanrnerd at er
than the other. After the ion elution unit 100 stops generation of the
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t he treatnent agent (sof teni ng agent) nay be added. The point is that it is

sufficient t addi tion d
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As described before, the terminal 115 is forned to the el ectrode 113

i nt egr al | ymardikebhrotansrating vibrgonghershnesnivdenribeseyer otivand ara hinnedeenl | y,
fromthe sane netal. Therefore, 34 different froma case where different
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el ectrodes and term nals, thus preventing corrosion from occurring.

AddltlOnalQ&mNﬁﬁgﬂﬁtﬁgmﬁﬁguhn{ggﬁﬁd&&mﬁlnp|IerS the manufacturing process.
The space between the el ectrodes 113 and 114 is set to be in a tapered
manneéyfy The electrodes 113 and 114 are supported in a manner that a space is made between
them and the inner surface of the casing 110. This helps prevent a metal layer from
growing from the electrodes 113 and 114 to the inner surface of the casing 110 and causing
a short circuit between electrodes.
Although the terminals 115 and 116 are formed integrally to the electrodes 113 and
15 114 respectively, the electrodes 113 and 114 are eventually depleted as a result of use.
However, the terminals 115 and 116 should be kept from depletion. In an embodiment of
the present, the portions of the terminals 115 and 116 located inside the casing 110 are
protected by the sleeves 174 and 175 made of insulating material, and are guarded from
depletion caused by electric conduction.  This helps prevent such situation as the terminals
20 115 and 116 are broken in midway of their use.
In the electrodes 113 and 114, the portions where the terminals 115 and 116 are
formed are rather deep inside from the edge on the upstream side. The electrodes 113 and

114 wear off, starting at a portion where the space between them has become narrow. In

general, depletion occurs at the edge portion. Although the terminals 115 and 116 are



5 becom ng narrower fromthe upstream side toward the downstream side. This
makes the electrodes 113 and 114 be in line with the flow of water, and the
el ectrodes 113 and 114 are nore likely not generating vibration, thereby
even when they wear off and are thinned, they hardly are chipped off.
Moreover, there is no concern for excess ve deformation of el ectrodes that
m ght result in a short circuit. 10 The el ectrodes 113 and 114 are supported

in a mann I S: b ' r t he
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el ectrodes 113 and 114 to the jinner surface of the casing. 110 and causing a
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formed integrally to the electrodes 113 and 15 114 respectively, the

el ect r odesbelwgrrigdchbouia giveation dhatiibg fsplelmy wedds asthe adge of an efecuade reaphpiever
the termnals 115 and 116 shoul d be kept fromdepletion. In an enbodi nent of
t he presenthe tdrignapar tduens bahkddeatler tainiakixt #3bo@nd 116 | ocated inside the
casing 110 are protected by the sleeves 174 and 175 made of insul ating
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depl etion occurs at the edge portion. Although the termnals 115 and 116 are

35 | ocat egh bathtupetresps tideand dowestebmtshde il tetwadds elddrodedl 1Blahd TlHedo aste not
conpletely at the edges, but at rather deep inside portions fromthe edges.
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depletion starting at the edge of an el ectrode reaches
10 not get broken due to vibration.

The terminals 115 and 116 go through the bottom wall of the casing body 110a to
be protruded downward. Therefore, although the external surface of the casing 110 is
subjected to dew concentration because steam gets contact with the casing 110a (When
warm water in a bath tub is used for washing, steam is easy to intrude into the interior of

15 the washer 1.) or because the casing 110 is cooled down by feeding of water, the water
from dew condensation flows down the cables connected to the terminals 115 and 116 and
does not stay on the border between the terminals 115 and 116 and the casing 110.
Therefore, no situation is developed in which a short circuit occurs between the terminals
115 and 116 due to the water caused by dew condensation. The casing body 110a is
20 arranged with the longitudinal direction on the horizontal line, it is easy to make it
constructed in a manner that the terminals 115 and 116 formed on the sides of the
electrodes 113 and 114 protrude downwafd through the bottom wall of the casing body

110a.

The cross-sectional area of the water outlet 112 of the ion elution unit 100 is smaller



the termnal to cause a breakage of the termnal at its root. 5 The

el ectrodes 113 and 114 are supported by the first sleeve 174 and the support
176 on their upstream sides. On the other hand, the downstream sides of the
el ectrodes 113 and 114 are supported by the supports 177 and 178. Since
they are supported rigidly on both upsigeam side and downstream side in
this way, the electrodes 113 and 114 do not vibrate although they are in

the water current. . As r. L | ectrodes 113 apd 114 do , 10,not  get
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wal | of the casing body | | OGa to . be protruded downward. Therefore
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interior of 15 the washer 1.) or because the casing 110 is cool ed down by
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it is easy to make it constructed in a manner that the term nals 115 and
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t hrough the bottomwall of the casing body 110a. The cross-sectional area
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of the water inlet 111 and has |l arger resistance to the flow of water than
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10 water flow smoothly. Also, this prevents the electrodes partially not melted by the
existence of air bubble. The metal ions come off the electrodes 113 and 114 quickly and
do not go back to the electrodes 113 and 114, thus increasing fhe efficiency of ion elution.

The ion elution unit 100 is arranged in the main water feed passage 52a for a large
volume of flow whe-re a large amount of water flows. This permits the metal ions to be

15 carried out of the casing 110 quickly and prevents them from going back to the electrodes
113 and 114, thus increasing the efficiency of ion elution.

The water outlet 112 is placed at the lowest level in the inner space of the casing
110. Therefore, when feeding of water to the ion elution unit 100 is stopped, all the water
in the ion elution unit 100 flows out through the water outlet 112. In consequence, no

20 such a case occurs as water remaining in the casing 110 is frozen when it is cold and the
ion elutidﬁ unit 1.00 fails or breaks.

A strainer 180 is placed on the upstream side of the electrodes 113 and 114. This
makes it possible that although solid foreign object exists in water fed to the ion elution

unit 100, the foreign object is caught by the strainer 180, which prevents it from reaching



interior of the casing 110 without causing stagnant air and soak the

el ectrodes 113 and 114 conpletely. Therefore, such situation as the

el ectrodes 113 and 114 have portions that are 5 unrelated to the generation
of netal ions but remain un-nelted does not occur. Not only the
cross-sectional area of the water outle$7112 is smaller than that of the
water inlet 111 but also the cross-sectional area of the inner space of the

casing 110l 8t aiyal 13/ AECI AST OhLARAULNG HPSERCATEA! Hfest ANBHEANS the
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bubbl e. The netal ions cone off the electrodes 113 and 114 quickly and do
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ion elution. The ion elution unit 100 is arranged in the nmain water feed
passage 52a f or Axsttaaregé81 woblewrd onfthé Hownsiiemesides lofitigeclanmmoded 1 16f andaltldr 1l ows.
This permits the netal ions to be 15 carried out of the casing 110 quickly
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increasing the efficiency of ion elution. The water outlet 112 is placed at
the | owest .| evel .in.the_ inner ace of st he,casi.n 10, .Theref or when
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the ion elution unit 100 fl ows out through the water outlet 112. In
consequencé? anEp pEvalidhen froam doweng towagk thgdosmsiream fionhihat Roiphe Asasresylt110
is frozen when it is cold and the ion elution unit 100 fails or breaks. A
strai ner 18fbkies ppdceas efitherel¢dimdapstd emhl Bi die nof danweeeinedtcad deshd d@wastickathl 4.
This nakes it possible that although solid foreign object exists in water
fed to thegigen elution wunit 100, the foreign object is caught by the

strai ner 180, which prevents it fromreaching 37 the electrodes 113 and

114. Gonsequent Lyg. i @ef 85 &AMt 81btjh§(b}esgﬁqﬁve'ﬁﬁgn,qmgaewgg%r 1 1s furnished with the

ion elution unit 100, foreign objects or broken pieces of electrodes may be attached to
laundry if there are no strainers 180 and 181. There is a possibility that foreign objects or
broken pieces of electrodes may spoil or damage laundry, and if laundry where foreign
objects or broken pieces of electrodes remain attached i1s subjected to squeezing and drying,

15 a person who wears the laundry later may touch them and feel uncomfortable or in the
worst case, he may get hurt. However, installation of the strainers 180 and 181 can avoid
such a situation.

Both of the strainers 180 and 181 do not have to be placed. When it is determined
that no installation of a strainer causes a problem, one or both of them can be abolished.

20 Back in fig. 14, in step S423, the rinsing water to which the metal ions and the
treatrr;ent agent (éoﬁeﬁing agent) are added is agitated by a powerful water flow (powerful
swirl) and thus promotes contact of the laundry with the metal ions and attachment of the
treatment agent (softening agent) to the laundry.

By thoroughly agitating by the powerful swirl, the metal ions and the treatment



el ectrodes 113 and 114, nor cause a short circuit between the el ectrodes to
cause an excessive electric current or to lead to netal ion generation
shortage. A strainer 181 is placed on the downstream si des of the el ectrodes
113 and 114. If 5 the electrodes 113 and 114 are depl eted and becone
fragile due to a long-tine use and get 3gbroken into pieces and the broken

pi eces flow, the strainer 181 catches these broken pieces so as to prevent

then1fron1f|ow%$§§tomard t he, downstr e m_ t hat
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broken pieces of electrodes may be attached to laundry if there are no
strai ners tb8Gpdiid4181. There is a possibility that foreign objects or
broken pi eces of electrodes may spoil or damage |aundry, and if |aundry
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situation. Both of %gg straigers 180 ang 181 do not hava to be pl aced. \Wen
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or both of them can be abolished. 20 Back in fig. 14, in step S423, the
rinsi ng wathere is mowpissihilithef medrsil misonderstaodinpehat ttheaperatmon afjéret wishef tlemsng
agent) are added is agitated by a powerful water flow (powerful swrl) and
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the treatnent agent (softening agent) to the |laundry. By thoroughly
agitating py & nei ROWSE il nﬁéﬁ\ﬁé Iprocte&eisnﬁfllain b%@?esgngr teQ?mf)lre,e E;; rmﬂ)tla};fﬁg an
10 indication on the operation/display panel 81 to evocate the users’ attention, it is permissible
to stop agitation and place the water at a standstill.

After a period of mild swirl, which is set to be sufficient for laundry to absorb the
metal ions, the flow proceeds to step S425. Here, agitation for ensuring is executed again
with using a powerful water flow (powerful swirl). This helps distribute the metal ions to

15 the portions of laundry where the metal ions have not been spread and make them attached
firmly.

After step S425, the flow proceeds to step S406. In step S406, the pulsator 33
rotates repeatedly in the forward and then reverse directions at short time intervals. This
permits the laundry to loosen, and thereby permits it to spread evenly in the washing tub 30.

20 This is done in preparation for squeezing rotation.

Fig. 15 is a sequence chart showing performance of each constituting element from

step S422 to step S406.

An example is given to show the distribution of time for each step: four minutes for

step S423 (powerful swirl); four minutes and fifteen seconds for step S424 (mild swirl),




agent (softening agent) can be nelted uniformy in water and spread to every
corner of the laundry. After agitation by the powerful swirl for a
predetermned tine, the flow proceeds to step S424. In step S424, the
situation is conpletely changed. Agitation is executed by weak 5 water flow
(mld swrl). Its ainmed purpose is to m#ke the netal ions attached to the
surface of laundry to exert their effect. As long as there is a water flow

al though i fyd scfidsdor stgpggag @ﬁggpﬁﬁpﬁg@ 9{5& bi/mButd! rﬁﬁ;gk&%éf*&%&g@%@@.

t hat the operation of wa een over. Therefore, agitation is
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i ndi cation on the operation/display panel 81 to evocate the users’

at t ent i on, mil¢ swisl pesiedinayibsireplaged withhpstdlgpeariagi on and pl ace the water at a
standstill. After a period of mld swirl, which is set to be sufficient for
| aundry to absowhet Hensingtvath ponsyg twhier't Isaseleptedc eedsme dows ttep S822 Fpovafue,
agitation for ensuring is executed again wth using a powerful water flow
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| aundry where the netal ions have not been spread and nmake them attached
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at short tinme intervals. This pernits the laundry to |oosen, and thereby
permits itS#Q Eperewcadingmiyhg lqundy) wdki-fe se6endso. 20 This is done in
preparation for squeezing rotation. Fig. 15 is a sequence chart show ng
per formance of ®aeh acondtis gereratgd,ehe mendr 41r epeats Odp(t&422 indfosvap d46n) An
exanple is given to show the distribution of tinme for each step: four
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for step 8424 (mld swrl),

10 OFF time varies, depending on a volume of water and/or an amount of laundry. For

example, the ratio of time (ON/OFF) during operation at the rated load is as follows: (unit

is second)
Step S423 (Powerful swirl): 1.9/0.7
Step S424 (Mild swirl): 0.6/10.0
15 Step 425 (Powerful swirl): 1.4/1.0

Step S406 (Even spreading of laundry): 0.9/0.4
In case where metal ions are added in the final rinsing process, the total time of the
process becomes longer, compared with a case where the metal ions are not added. Since
the metal ions require a certain amount of time to be thoroughly attached to laundry, the
20 above program is contrived. Thereby the metal ions can be attached sufficiently to the
lalindfy and exert the expected sterilizing effect.
Distribution of the time for step S423 (powerful swirl) and the time for step S424
(mild swirl) may set to be constant despite the volume of water inside the washing tub 30

and/or the amount of laundry.  This makes control programming easy.



39 five seconds for step 5425 (powerful swirl) and one mnute and forty
seconds for step 5406 (even spreading of laundry). Total time fromstep
S423 to step 406 is ten mnutes. The nmild swirl period may be replaced with
a still period. When "rinsing with pouring water"” is selected, the tine for
step 5425 (powerful 5 swirl) is extendwd fromfive seconds to one m nute,
and as shown wth a one-dot chain line, the main water feed valve 50a is

opened 10 feed ot fuiofor b SmbiBPseh B8 IR0 51 HPina A Briep trepI£ad! NG

of the laundry) 1s torty-five secon a swirl is generated, the notor

41 repeats turning in.forward direction OFF, ON.(turmning i.n reverse
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vari es, depending on a volume of water and/or an anount of |aundry. For
exanmpl e, t#HE/ardhg gmeyntof famndon i) makasithppseiblertatsebihe aatior ¢fdhe peweryloadli s as
follows: (unit 1is second) Step S423 (Powerful swirl): 1.9/0.7 Step $S424
(M1 d swi rperiodGefitid theGnild Swist pgricdiZh a¢Ravmict wthsthe vblumelof4vaterCinStleparfdihd
(Even spreading of laundry): 0.9/0.4 In case where netal ions are added in
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conpared wth a Case where the netal i1ons are not added. Since the netal

i ons requi re.a certain anount of tine to be thoroughly attached to | aundry,
t he 20 abo?}% B? B%W%{m is contrived. Thereby the nmetal ions can be attached
sufficiently to the |aundry and exert the expected sterilizing effect,
Di stribution of Basrallyj s pisierahle o addmetabinns apgia Eefpent aged (seientnigrgenior
step S424 (mld swirl) may set to be constant despite the volune of water
i nsi de t hesepagtdlyng Thabis3Ecause when the metal ions come to contact with a component of the
softening agent, they change into chemical compounds, thus losing the antimicrobial effect
10 of the metal ions.  However, quite an amount of metal ions remain in the rinsing water
till the last of rinsing process. Also, the loss of the effect of the metal ions can be
compensated to a certain degree by setting the concentration of the metal ions appropriately.
Therefore, by adding the metal ions and the treating agent (softening agent) simultaneously,
the rinsing time is shortened compared with the case that the metal ions and the treating
15 agent (softening agent) are separately added for separate processes of rinsing, leading to the
promotion of household efficiency, although the efficacy of addition of resistance to
microbes is reduced slightly.
Although it i1s inevitable that the metal ions and the treatment agent (softening
agent) meet in the washing tub 30, it is desirable to prevent them from getting in contact
20 with each other until they enter the washing tub 30. In the embodiment of the present
invention, metal ions are added to the washing tub 30 from the main water feed passage
52a through the detergent chamber 54. The treatment agent (softening agent) is added to

the washing tub 30 from the treatment agent chamber 55. Since the passage for adding

the metal ions to the rinsing water is thus separated from the passage for adding the



and/ or the anmount of laundry. This makes control progranm ng easy. 40
Distribution of the tinme for step S423 (powerful swirl) and the tine for
step S424 (mld swirl) may vary in accordance with the volunme of water

i nside the washing tub 30 and/or the anmount of laundry. This nakes it
possible to set the ratio of the powerfgyl swirl period versus the mld
swrl period in accordance with the volune of water and the anpunt 5 of
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setting the concentration of the nmetal ions appropriately. Therefore, by
adding th al ions and the treating agent (softening agent)

simul taneously, the rinsing time is shortened conpared with the case that
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they enter the washing tub 30. In the enbodi mrent of the present invention,

metal ion t Alng tub 30 fromthe main water feed passage
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52a throu e detergent c er 54. The treatnent agent (softening agent)

's adl%ed to In case of “rinsing with pouring water,” metal ions is added to the pouring water,
and thereby it is made possible to make a necessary amount of metal ions attached to the
laundry without decreasing the concentration of the metal ions in the water during the
rinsing with pouring water. When an emphasis is not put on the sterilizing effect, water
containing no metal ions can be fed to restrain consumption of the electrodes 113 and 114.

15 Either of the addition of the metal ions, the first treatment substance, and the
addition of a treatment agent (softening agent), the second treatment substance, is optional.
It is possible not to carry out either of the additions or both of the additions. When both
additions are not to be executed, the flow proceeds from step S420 to step S401, and this
has already been described. From now on, addition of either of the two types of treatment
20 substances will be described.
In Ste‘va421, when the treatment substance to be added is not both of the two types,
the metal ions and the softening agent, it means that only one of them is selected for
addition. In this case, the flow proceeds to step S426.

In step S426, whether the treatment substance to be added is metal ion or not is



the washing tub 30 fromthe treatnent agent chanber 55. Since the passage
for adding the netal ions to the rinsing water is thus separated fromthe
passage for adding the 41 treatnent agent to the rinsing water, the netal
ions and the treatnent agent (softening agent) do not get in contact with
each other until they neet in the washigpg tub 30. Consequently, the netal
ions do not change into chem cal conponents by getting contact wth the
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be perfor dwthri S|n% ﬁﬁ%ﬁ? stored in the mashlng tub 30. However, it
is also p EﬂBWeUFP%Peg%M ? e final rinsing by water being poured,

nanely, in the manner of "rinsing with pouring water." In this case, the
pour ed wat er cohtséipn¥t2fethgimaiowster feedivalveade iodpened ared wgtendlows ptb@therrgam
water," metal ions is added to the pouring water, and thereby it is nade

possi bl e twaterked PaRRBEELSTAI YTha kbl Mated ffeddBladle 300118 nét srebed Waei Water flawndr y
wi t hout decreasing the concentration of the netal i ons in the water during
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When both additions are not to be executed, the fl ow proceeds fromstep

S420 to stk teéhbourrbdntohhs watiasg albradyd beenlctemied vedcenbiation olMeanions
~addition of either of the two types of treatnent 20 substances will be
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10 level, application of a voltage to the electrodes 113 and 114 is stopped. After the ion
elution unit 100 stops generation of the metal ions, the main water feed valve 50a éontinues
to feed water until the water level inside the washing tub 30 reaches the set level.

After step S427, the flow proceeds to step S423.  After that, in the same manner as
when the metal ions and the treatment agent (softening agent) are added simultaneously,

15 the flow proceeds from S423 (powerful swirl) to step S424 (mild swirl) and then to step
S425 (powerful swirl) and to step S406 (even spreading of laundry.) The mild swirl
period can be replaced with a still period.

If, in step S426, the treatment substance to be added is not metal ions, then the
treatment substance is treatment agent (softening agenf). In this case, the flow proceeds to

20 step 428.

In step 428, both the main water feed valve 50a and the sub water feed valve 50b
are opened and water is fed to both of the main water feed passage 52a and the sub water
feed passage 52b. However, the ion elution unit 100 is not operated and metal ions are

not generated. After sufficient water for causing an effect of siphon is supplied to the



the netal ions and the softening agent, it neans that only one of themis
selected for addition. In this case, the flow proceeds to step S426. In
step S426, whether the treatnent substance to be added is netal ion or not
is 42 checked. Wen it is determned to be netal ions, the flow proceeds to
step 8427; if not, the flow proceeds tg step 8428. In step 8427, the main
wat er feed valve 50a is opened and water flows into the main water feed

passage 52a, .Th o) ter f b |sonot opened. ws 5
Phrough cnoeamitereitt Shbfter, S0 Gat Yo dreabieos elfl (RRERSE aafiFed® el Voo
between the el ectr s 113 and. 114 ch el ut s of the netal conp03|ng
the el ect r\%%é“gltHl? gggh&’ay\%a@rﬁp]h&ﬂéﬁ% SP'%W&@EZ‘?%%B’G Sgﬁ’df‘ Cg’sgjfedet er m ned
anount of water containing netal ions has been poured into the washing tub

30, and a predebBemihseshbcwatenicedtvialve &b nechised,oths main whiter rfeqds valye ldaer
can be obtained by adding water containing no netal to a set water 10 |evel,

appl i cati oporihud t6qbddedatet @nd BOpe FRAinpoMlRs thd vasdeltddndide HHeOPRATRg thb3Or t he
ion elution unit 100 stops generation of the metal ions, the nain water

feed val ve t es to feed water until the water Ievel i nside the
was hi n53 tuﬁeg%sr%ggtcl \;e%g t he set Ievel After step $427, the flow proceeds to

step 8423. After .that t.he sane ner a en_th ions and the
t r eat ment agent%?ﬁ?%%‘i#gtl‘&gfm ?roéiP éaa@asséﬁm t e G%Wt esi@e REn¢ Sw
proceeds from S423 (powerful swirl) to step S424 (mld swirl) and then to
step S425 ppewertalionswind (ticammeat pgend {epfiegng6igeet) ane sfledatinitanosushahaflgw) The
mld swrl period can be replaced with a still period. I.f, in step 8426,

the treat mprjcedld EdnR8ae3 t(powerfindwieil) s Bep MRl aAlmildonsirl) ta@rthéh e stepestasent

substance 1s treatnment agent (softening agent). In this case, the tlow
proceeds t Ppov%pﬁlﬂ\%ﬁ)l) 16810 step S406 (even spreading of the laundry). The mild swirl period
10 can be replaced with a still period.

In this way, even when only one type of treatment substances is added, each of the
steps from the powerful whirl to the mild swirl and then to the powerful whirl is to be taken
to ensure that the treatment substance is attached to the laundry. However, since it is not
necessary to equal the step-time distribution for metal ions and that for treatment agent

15 (softening agent), the step-time distribution is adjusted to fit the type of treatment
substance.

In case of a treatment agent (softening agent), it does not take a long time to attach
to ;che laundry, unlike the case of the metal ions. Therefore, it is possible that after step
S428, only step S423 (powerful whirl) and step S406 (even spreading of laundry) are taken

20 and step S423 (powerful whirl) can be finished within a short time such as two minutes, for
example.

When laundry cannot be spread evenly in step S406, the washer 1 vibrates heavily

during the subsequent squeezing process. Vibration resulted from uneven spreading of

laundry is detected by physical detection means such as touch sensor, shock sensor,



In step 428, both the main water feed val ve 50a and the sub water feed val ve
50b are opened and water is fed to both of the main water feed passage 52a
and the sub water feed passage 52b. However, the ion elution unit 100 is
not operated and netal ions are not generated. After sufficient water for
causing an effect of siphon is suppliedid4o the 43 treatnment agent chamnber
55 and the treatnent agent (softening agent) is put into the washing tub 30
by way of j: . \Va i t he
st wet or Foag U SdeBmd B8 RSP FRAbESa it e ok SeRUOSEEm DA e
to feed vva(#gé ang §1tlops feedi ng when the water |evel inside the washing tub
30 5 reacte®® BOK&t 1 evel . After step S428, the flow proceeds to step S423.
After that, in the sane manner as_when netal ions and treatnent agent

(sof t eni ng agenthenpaeveadwacading oft lawedsyids geteeind JauesgingrabEwady the Jraskap3
(powerful whirl), to step S424 (mld swirl) and then to step S425 (powerful
swirl) andubB80sd eppid0énd eweenissipd each apginodndt dpgtaled un cecpyer thdrevem spcbading rof
period 10 can be replaced with a still period. In this way, even when only
one type ohyidrpat MARt r&WRELABE el SpRddRE. ise@fftdofifidde St ePgedin@Mubidien
powerful whirl"to the mld'swirl and then to the powertul whirl I's to be
taken to ensure tfrllatn the treatnent substance is attached to the | aundry.
However, sitnée £t % ﬁlc% necessary to equal the step-time distribution for
nmetal ions and that for treatnent agent 15 (softening agent), the step-tine
di stribution i sFigdjisteteauenceichart geovwiyp heaperforpanceerieactselpmenire she pecesaise of
a treatnent agent (softening agent), it does not take a long tine to attach
to the | auofdriysingifibi karddieg cmseernfprediengref ddundons Afldrewabosgply is fisishalssi bl e
that after step $S428, only step S423 (powerful whirl) and step S406 (even

spreadi ng Qhiel dUAENId R6R fnPKSfhtion 1 period to change the arrangement of the laundry.
10 After that, in agitation 2 period, agitation is executed little by little at short time intervals to
spread the laundry evenly so as to prepare for re-start of squeezing rotation. The time
distribution, for example, is 2 minutes and 5 seconds for supply of water, one minute for
agitation 1 and 30 seconds for agitation 2.
During agitation, the motor 41 repeats ON (turning in forward direction), OFF, ON
15 (turning in reverse direction) and OFF cyclically. The ratio of ON time versus OFF time

differs, depending on volume of water and/or amount of laundry. For example, the ratio

of time (ON/OFF) during operation at a rated load is as follows (unit is second).

Agitation 1: 1.9/0,7
Agitation 2: 0.9/0.4
20 In the final rinsing process, when uneven spreading of laundry is detected during

the squeezing process after metal ions are added, countermeasures to be adapted are
different from when no metal ions are added and uneven spreading of laundry is detected.
The first “different countermeasure” is “to feed water containing metal ions to carry

out rinsing for correcting uneven spreading of laundry.” In this way, in case where



20 and step $S423 (powerful whirl) can be finished wthin a short tinme such
as two mnutes, for exanple. Wen |aundry cannot be spread evenly in step
S406, the washer 1 vibrates heavily during the subsequent squeezing
process. Vibration resulted fromuneven spreading of laundry is detected by
physi cal detection nmeans such as touch gensor, shock sensor, 44

accel eration sensor and the |ike or by software anal yzing the voltage versus
current pattern. of.the tor 41. \Wen uneven readi n f laupdry. i
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fed once again _and agitated to recover the even spreading.of 5 |aundry.
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spreading of laundry.” Fig. 16 is a sequence chart showi ng the perfornance
of each ellemmdry does ndidaderavegss of rinsing for correcting uneven spreadi ng
of laundry. After water supply is finished, water is agitated hard in

agitation | pefVRQnHQSQQQQQdeﬁﬁﬂ@%E%Bﬁ&ﬁﬁ@hn@@m{Qﬁe&ﬁﬂ?éf&mn&@wﬁﬁﬁ@ﬁa&hat,
in agitation 2 period, agitation is executed little by Tittle at short tine

interval s Lo .isRr %Qqﬁi%ﬁ LQHQ‘?%M i SR raB tﬂi?‘r e aPlo Hﬁ%&af B rt(?bgta?ﬁéd Qf
squeezZing rota 6. The 1 I he rstri‘bution, Tor exanple, 1S mnutes and 5
seconds for sggpﬁy %f water, one mnute fgf agitation 1 and 30 seconds for
agi t ati on Y0alisnthaigthaigingthe PERseAIpH BTARSESES 41 thispea: & 180t PefeR2RYta TPkdhar d
direction), OFF, ON 15 (turning in reverse direction) and OFF cyclically.
The rati o of uBNcessaplyviersumn@EF of imegal 1o foeths lawddpe rvdiicighamoncs! here tohtedat er
and/ or anount of |aundry. For exanple, the ratio of time (OV OFF) during
operation @ithahd Mk@biohQadd tifis&Ss pedsibN® résthiind the SoSRENAEN of Agial Rhkon 1:

19/0,7
The second “different countermeasure” is “to feed water containing no metal ions
10 and agitate it to perform rinsing for correcting uneven spreading of laundry, with indication
and/or notification that water being poured contains no metal ions.”

When water containing metal ions is used while uneven spreading of laundry is
being corrected, the metal of the electrodes 113 and 114 is consumed faster than its deigned
service life, and the time when metal ions are not available comes earlier. However, in

15 the above manner, when rinsing is performed for correcting uneven spreading of laundry by
using water containing no metal ions, in order to restrain the consumption of the metal ions,
the fact is indicated and/or notified to users by means of display on the operation/display
panel 81 or voice message, and users can know that the expected antimicrobial effect may
not be achieved.

20 The third “different countermeasure” is “to stop the squeezing rotation with the fact
that uneven spreading of laundry is detected being indicated and/or notified.”

In this way, it is possible to obtain the antimicrobial effect that users expect, at the

same time the consumption of the metal ions is restrained, by not performing rinsing for

correcting uneven spreading of laundry and notifying users that uneven spreading of



Agitation 2: 0.9/0.4 20 In the final rinsing process, when uneven spreadi ng
of laundry is detected during the squeezing process after netal ions are
added, counterneasures to be adapted are different fromwhen no netal ions
are added and uneven spreading of laundry is detected. The first "different
countermeasure” is "to feed water contajgiing netal ions to carry out
rinsing for correcting uneven spreading of laundry.” In this way, in case

where 45 rinsi is perfornmed for correctin even. spreadi ng of |aundry

wi th 11 et Py esEnied el fine them abbalg oot R RAE ded to the water
the effect of antimcrobial treatnent on the |aundry does not_ fade_away.
Wien rinsing i sWHEPR deieri phornevsh sercading of kv Sprt A Agle occasimn dieTait t h
water 5 containing netal ions being fed, it is preferable that the anount
met al i onscaquotdpmezsdtbedrd slapeddbt eachtoheasionhat in t he precedi ng processes. In
this way, it is not necessary to replenish an unnecessarily |arge anount of

nmetal ions to tifaht ae@EYis pablotedsr SdERtiRE@Retehedr@dingMof MBS BRlugihgi ons,

and thus it is possible to restrain the consunption of metal ions.” The
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uneven spreading of laundry is being corrected, the netal of the el ectrodes
113 and 11shorstimensHoweverastidrthisheenfigumtide, gnedeptisgras cowntérnfeesurana cotrectt i me
when netal ions are not available cones earlier. However, in 15 the above
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by wusing water containing no netal ions, in order to restrain the

consunptiogmggmqggjls ﬁho?ﬂ@%kﬁn%ﬁésﬁ%Q&dﬁ g4indicated and/or notified to

users by neans o pl'ay on the operation/display

10 For alternatives of operation of the washer 1, it is possible that a plurality of kinds
of countermeasures after detecting uneven spreading of laundry are provided and the kinds
and/or execution order of countermeasures are selectable.

In this way, it is possible for users to determine the countermeasures of their wish.
Namely, users can give priority to keeping the antimicrobial effect high by using abundant

15 metal ions, or to saving metal 10ns.

Being used for metal 1on elution, the electrodes 113 and 114 are gradually depleted,
resulting in drop in metal 1on elution rate. When they are used for a long time, the metal
ion elution rate becomes unstable and the predetermined metal ion elution rate is not
obtained. Therefore, the ion elution unit 100 is made replaceable, and when the duration

20 of electrodes 113 and 114 expires, 1t can be replaced with a new unit. Moreover, users are
notified, through the operation/display panel 81, the fact that the duration of electrodes'l 13
and 114 almost expires and therefore appropriate countermeasures, for example,
replacement of the ion elution unit 100, should be adapted.

In order to operate the ion elution unit 100, constant current circuit 125 of the drive



panel 81 or voi ce nessage, and users can know that the expected
antimcrobial effect may not be achieved. 20 The third "different
counterneasure” is "to stop the squeezing rotation with the fact that
uneven spreading of laundry is detected being indicated and/or notified."
this way, it is possible to obtain the gntim crobial effect that users
expect, at the sane tine the consunption of the nmetal ions is restrained,

by not perf.orm rinsing f correcting uneven spreadi f . laundry and
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letting them manual |y correct the unbal ance en detection of uneven
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are adapted for each occasion. If the rinsing is perfornmed for correcting
uneven spr Baen tlie ahoundwhdiugedopetakions) perSinidtiree iscams@nthiitng possitdd ta amsrokther y

In

time uneven spreading of laundry is detected, the netal which is the source

of the meteédnce@fion Byl idR @l ectwadps Lb3@BY cbhftolling HORSWIRI of Mvaler
short tinme. However, with this configuration, by adapting a counterneasure
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ions, 1t IS possi restrain the depl etion ctrodes and

114. 10 For alternatives of. oper.ati.on of the washer 1, it is possible that
plurality &fPekie 8@“”8?“55Uﬁ?@§§é@§UFEﬁﬁéﬁgﬁ?weetecting uneven spreadi ng of

| aundry are provided and the kinds and/or execution order of '
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determ ne the counterneasures of their wsh. Nanely, users can give

priority t@epgosiql NOVhdiediadtt ictiireit@dhigduestd 6% Wikiwut Pavetisidigie pOLARGARII, ad B
metal ions, or to saving netal ions. Being used for netal ion elution, the

el ectr Odesrejsa'l% B0dmbif & s%algrd%gb@'! ﬁééoﬁ#%%r@&ﬁ‘?he current is subjected to be restricted,

10 and the metal ion elution does not proceed at the predetermined rate. Moreover, a
phenomenon of “one-sided depletion,” in which only one electrode being used as an anode
is consumed at a rate faster than the other. Therefore, the polarity of the electrodes 113

and 114 is reversed cyclically.
The current flowing between the eléctrodes 113 and 114 is direct current. At the
15 moment of polarity reversal, the following phenomenon occurs. Namely, when the metal
ions are silver ions, for example, the silver ions that have once been eluted go back to the

electrodes by reverse reaction, i.e. Ag'+ e — Ag, when the polarities of the electrodes are

reversed. To solve this problem, the following innovation is used in reversing the polarities
of the electrodes 113 and 114.

20 Fig. 17 is a sequence chart illustrating the relation between the operations of each
component and the operation of polarity reversal of electrodes in the ion elution process. If
"addition of metal ions" is selected in the final rinsing process, it means that the final rinsing
process 1s an 1on elution process.

In Fig. 17, the main water feed valve 50a and the sub water feed valve 50b are, in the

a




resulting in drop in netal ion elution rate. Wen they are used for a |ong
time, the netal ion elution rate becones unstable and the predeterm ned
nmetal ion elution rate is not obtained. Therefore, the ion elution unit 100
is made repl aceabl e, and when the duration 20 of el ectrodes 113 and 114
expires, it can be replaced with a new4it. Mreover, users are notified,

t hrough the operation/display panel 81, the fact that the duration of
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that the current flow ng between the el ectrodes 113 and 114 is constant By
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the anount of eluted netal ions per unit tine is constant, it is possible to
control the canfigqichatki affopefatiorbéthel con@nt detddion washisrigOtaud 180 idxarried out.
controlling the volume of water 5 flowi ng through the ion elution unit 100

and the trhiRapk 1Hi?ﬂa?é th'eﬁ)@sﬁﬂnm}l %rréﬂé@ﬁ@@éﬁe&f@)ﬁ by&XPe&i&af d%fé@ﬁ&ﬂ&l?ﬁtlt'sqw of
metal ions is easily achieved ei ther one of "the el ectrodes 113 and 114,
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Moreover, a phenonenon of "one-sided depletion,” in which only one
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other. Therefore, the polarity of the electrodes 113 and 114 is reversed
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current. At the 15 noment of polarity reversal, the foll'ow ng phenomenon

OCCUT Ry It\f%ngleé‘trodeﬁ s taP%ro”%EQJoltage. At this point, the electrode A is an anode and the

electrode B is a cathode.

After a voltage application period T2 passes, application of a voltage to the electrode
A is stopped. After a voltage application halt period T3 placed in-between, voltage
application to the electrode B is started. The electrode A remains at ground voltage. This

15 time, the electrode B is an anode and the electrode A is a cathode, that is, the polarities of the
electrodes are reversed.

After the voltage application period T2 passes once again, voltage application to the
electrode B is stopped. After a voltage application halt period T3 placed in-between, the
polarities of the electrodes are reversed once again.

20 In this way, the voltage application period T2 and the voltage application halt period
T3 are repeated alternately and the polarities of the electrodes 113 and 114 are reversed
cyclically. The polarity reversal is continued until an expected amount of metal ions is
eluted. The total of the voltage application period T2 and the voltage application halt period

T3 is defined as an "ion elution period " T4.




ions are silver ions, for exanple, the silver ions that have once been
eluted go back to the electrodes by reverse reaction, i.e. Ag++ e-y Ag,
when the polarities of the electrodes are reversed. To solve this problem
the follow ng innovation is used in reversing the polarities of the

el ectrodes 113 and 114. 20 Fig. 17 is &9sequence chart illustrating the
relati on between the operations of each conponent and the operation of

pol arity revergatheQksft 8@%@&@@ stulaleg e thOMehidhd RNefPIcBSES STontrbl ior aé#&ﬁ&nl on of
metal ions" is selected in‘the final finsing process, it neans that th e
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turned on (opened) the sane tinme, the transforner 122 in the drive
circuit %quaes a5 copl o Son SecRI{IoF Higerofiage mplicsiin nssef TAamd; Qi seserdeen
an electrode A (one of the electrodes 113 and 114) and an el ectrode B (the
ot her of farhtheeveltageoabicati® dvatt perddd TAt f Thes tprefetablek voftaggpendt ¢wrendfard he
current detection circuits 160 and 161 is carried out. 5 This can elimnate
t he pesshyirbiitndteBf 108/ ERNBRAYS. detection by the current detection circuits 160
and 161 and prevent the netal ions frombeing eluted at an inproper

concentration. g Al § g@gﬁst'ﬁbé%iu %ﬁ'@(:tlaﬁl%'{ledoﬁurg a CUIHAR! eﬁSBea%'eﬂRe&'dhﬁ

160 and 161 is carrle curren detectlo circuits oper on

checki ng iod. Tl urrent starts.flo t hr ough .t he el ectrodes d B.
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electrode Bis at ground voltage. At this point, the electrode A is an anode
and the elebiaderiogeevBnied, andcsinble ddutionfafemetal wos n&agéueagpl i addipen, pdiringgher2
passes, application of a voltage to the electrode A is stopped. After a

vol t age appddecaipliodtionahdlt peridd beldeen! putatly i ovdred WiRNmewd|ib@g elutedpfbinCat i on
to the electrode Bis started. The electrode A renmains at ground voltage.

Thi's 10 electrode that was then an anode, can go far from the electrode with the flow of water. Thus,

the metal ions do not return to the electrode where they have been eluted from even when the
electrode is inverted to a cathode. As a result, electric power consumed in metal ion elution
will not be wasted.

Due to the existence of the voltage application halt period T3, metal ions are evenly

15 dispersed in water, causing the antimicrobial effect of the metal ions be exerted evenly over
laundry.

The constant current circuit 125 changes the voltage applied so that the constant
current flows between the electrodes 113 and 114. As the amount of eluted metal ions is
proportional to the current that flows between the electrodes in a unit time, with fixation of

20  current value, metal ion elution can be stabilized, and the amount of eluted metal ions can be
eaéily éalculated.

Voltage application between the electrodes 113 and 114 is started after feeding of
water to the ion elution unit 100 is started. This allows metal ions to be certainly eluted at

and after starting of voltage application between the electrodes, thus, the expected total



15 tinme, the electrode B is an anode and the electrode A is a cathode, that
is, the polarities of the electrodes are reversed. After the voltage
application period T2 passes once again, voltage application to the

el ectrode B is stopped. After a voltage application halt period T3 placed

i n-between, the polarities of the el ecgrodes are reversed once again. 20 In
this way, the voltage application period T2 and the voltage application halt

peri od ngﬁﬁ%fH%BE&%@%M?F&&Q%?EE&%&&@?t arf@§jarities of the electrodes 113

and 114 are reverse reversal is continued until
an expected anpunt of tal .ions i.s %h (f he total of the voltage

appl i cati on pe 1% FUFenty ateftt‘fgl vBPHEGdO8p#id dat i HATt hdstection, PRETatoRs WIENGat i ned
as an "ion elution period " T4. 49 As the result of repeated studies by the
i nvent or erefiefemtined penvad 9f Bmatnasies agar Bleuappbeationt opeltagalto theyeleetsodes 1dbt ai n
an increase in ion elution efficiency and an even depletion of the

el ectr odesl drdeiscounfedr n®te asrdf) Hwses thodsughahe tloetrodestlagandppd ceminuenoper i od
T2 and 0.1 second for the voltage application halt period T3. The

pr ef exabl g Yol 386 @B Qeﬁb'trl&?gﬁerzﬁfoﬁ iorelABBY géﬁ&ﬂa’f@ YeonfYetéd ﬁ%’@g iveGRLE Or
ot her substances precipitate urlng a cat ode period are el ut during

Curtach 610 SuouRplEBeRe B EYIEOT I SRR Ding oy AR B Tk

ensured. In addition, during the voltage application halt period between
pol ari t yardel@r sal , the metal ions eluted froman 10 el ectrode that was then
an anode, can go far fromthe electrode with the flow of water. Thus, the
metal ions do Aststated ubove ah¢ kerretteddtectide citvaite Itheandhdsie dbeen @indhi@dthé r om
even when the &electrode is inverted to a cathode. As a result, electric

power CORSHERS dptrdtRhalhdrOfhrRhbls R stahld doofteP Qupiy bEJoltage to the electrodes
10 113 and 114 is started, but conduct the detection operation after current becomes stable,
thereby more accurate detection is achieved.

When the current detection circuits 160 and 161 detect that current flowing through
the electrodes exceeds a predetermined limit and enters an abnormal region, the warning
indicator 131 notifies it to users. With this, users can be aware that the ion elution unit 100

15 can not secure the expected amount of eluted metal ions due to the abnormal current and the
expected antimicrobial treatment is not likely to be done on the laundry, and that the ion
elution unit 100 needs to be adjusted or repaired.

When the current detection circuits 160 and 161 detect abnormal current, specified
countermeasures can be adapted. The specified countermeasures are, for example, a

20 temporary stop of the washer 1, continuation of the washer operation with an indication or
notification By notification means such as buzzers or lamps, and continuation of the washer 1
accompanied with disablement of the next operation informing users of the fact. These can
avoid the situation that the washer 1 continues to operate as usual lacking in the function of

the antimicrobial treatment to the laundry which is expected to be produced by the ion elution



Due to the existence of the voltage application halt period. T3, netal ions
are evenly 15 dispersed in water, causing the antimcrobial effect of the
netal ions be exerted evenly over |aundry. The constant current circuit 125
changes the voltage applied so that the constant current flows between the
el ectrodes 113 and 114. As the anmount of; eluted netal ions is proportional
to the current that flows between the electrodes in a unit tine, with
fixation og &? current value, netal ion elution can be stabilized, and the
anmount oPm'ﬂu‘ed metal ions can be easily calculated. Voltage application
between the el gctrodes 113 a?ﬁ 114 is started after feeding of water to the
i on el ution unifttheo@PPE sipgeiied. capitemeriusins et alemMPErEY t §OhePlc 8 Aashey
eluted at and after starting of voltage application between the el ectrodes,
-~ thus, thepexpast ddcanosutlysie averderththad fusenst @intinenthecese ofuthel wadber Jupphoued t o
the laundry. The current detection circuits 160 and 161 start detection

oper at i ORotIR that heeid@t elutibmemitpRick9dhOfexpédi® BarEes off fredtinghRua@f! wart i on
of a voltage to the electrodes 113 and 114 is started. The current flow ng
t horough fhe eliect rodes, 113 and 114 continue to be 5 nonitored until the
detection operation ion elution period T4 is conpleted. The drive circuit

120 is controlhﬁdéqised on the det ctionggat obtained.gy the current.
detection circdt OHBHNS HRFTAET . 1S LSS PRIHRIC abliFk 15 t &M dliithee et Eletioh
circuits 160 and 161 do not conduct the detection operation when current is
not st ablcEcwtsokdOzind dib 1 slgiset gbnofmeloturigge theowarnimgahdicatpn tiblsdoesmot ndtifsingers 14 i s
started, but conduct the detection operation after current becones stable,

t her eby Bt AectHaie ofleblitibthat Somedicenad haybem debtediat 1€Rt oktetdReih: an

circuits 160 and 161 detect that current flow ng through
ion elution process. By this, the washer 1 can continue operations and finish the laundry
10  washing session when temporal abnormality, due to noise for example, is mistakenly detected
The following operation is also possible. That is, when the current detection
circuits 160 and 161 detect that the value of the current flowing between the electrodes 113
and 114 is a predetermined level or under, the lengths of the voltage application period and/or
the voltage application halt period or the ion elution period are adjusted. With this
- 15 configuration, even when the current is too low to obtain the expected amount of metal ion
elution, in other words, when it is difficult to elute metal ions, the shortage of metal ions can
be compensated by adjusting the lengths of the voltage application period and/or the voltage
application halt period or the ion elution period, and thereby the laundry can be treated with
antimicrobial treatment using expected total amount of metal ions.
20 The ion elution unit 100 can be operated in the following manner.
Fivfst, the ion elution period T4 is adjusted according to the amount of water used in the
washer 1, in other words, water level in the washing tub 30.

As the 1on elution period T4 i1s adjusted according to the amount of water used, water

with constant metal ion concentration is supplied to the laundry. By this, it is avoided that



t he el ectrodes exceeds a predetermned limt and enters an abnormal region,
the warning indicator 131 notifies it to users. Wth this, users can be
aware that the ion elution unit 100 15 can not secure the expected anmount of
eluted nmetal ions due to the abnormal current and the expected
antimcrobial treatnment is not likely typ be done on the |aundry, and that
the ion elution unit 100 needs to be adjusted or repaired. Wen the current
detectioa}gir @fts 160 anp 161 det ci ab@@{”ﬁ{ FUQ{GQ}’ %%e ifiedt L
count er mEAST AL RERSHE HeRhIBCONTHETAISE S1H R ' BT e RETF s OhrtEatet B
exanple, a _20 tenporary stop.of the washer 1, contjinuatjon of the washer
oper at i ofSWHIERNIIREtRAN cangepHatin fad torexera apigpic 46 petiondbs BAndféans such as
buzzers or | anps, and continuation of the washer 1 acconpanied with

di sabl enEwtthasfnotdy¢henlergthe pé it vatage npplraatioy persed $2 gindfonehe waltage Ehpls@tiomn
avoid the situation that the washer 1 continues to operate as usual |acking
in the fUAEhérd TF corcbMimdthle Elcefroldsal13tah@ al Mary adjestdd e chbApAoY heVirh it iof
expected to be produced by the ion elution 51 wunit 100. |If the above

"specgfigguﬁg Qﬁﬁﬂgﬁﬁgﬁﬁ%kg?khthﬁgggggéantop of the washer operation,”
y

it can sure e avoi users continue the use of the washer 1 w thout
noticing that the.iop elution unit |acks the expected fupction of tr i ng
laundry with BY $Hbiths ¥raiogn hecananhpl metbions Flighe ‘%@nﬁﬁéva&swiagd 3iko
possible. That is, even if the current detection circuits 160 and 161

det ect abnotothk veuatrosnn the mmowwrofiwateriusell erathe tengBioftioe slution paoed 1y casée s  of
the abnormality on condition that normal current has been detected at | east
once dur ca@ip@niatell f ®lustingnt Pa0CesSof B vohhge applicati@s p&iod1TT and e@nvdliagde
operations and finish the laundry 10 washi ng sessi on when tenporal

abnor mal iaf;e(licaﬁ hi1P 8%2‘.5‘@[?%]( 0 f}lﬁﬁ%&ﬁ?@!’[@%ﬂeﬁelﬁﬁh% eM ¥ndlei £ Qlteftlﬂeglr??&ﬁe\feﬂlyl. ow ng

operation'is also p e e current detec

10  Furthermore, neither of electrodes 113 and 114 is used with its polarity fixed for a long time,
and the electrode used as a cathode for a long time accumulates large amount of scale on its
surface only to hinder elution of metal ions when it is inverted to an anode. Therefore, the
washer 1 maintains its ability to treat laundry with antimicrobial treatment stable for a long
period.

15 And the lengths of the voltage application period T2 and/or the voltage application
halt period T3 concerning the electrodes 113 and 114 or the ion elution period T4 are adjusted
based on the measurement by the flow rate detection means 185.

When the washer 1 is connected to a faucet to use water, the volume of water flow
in the ion elution unit 100 is not constant due to the variations in water pressure or conduit

20 resistance in each house, even if, on the side of the washer 1, the water feed valve 50 keeps
constant'degree of opening. If it is so constructed that the above-mentioned adjustment is
performed based on the measurement by the flow rate detection means 185, the amount of
metal ions being eluted is adjusted according to the water flow rate, water 1s supplied with

metal ions evenly dispersed in it, and the antimicrobial effect of the metal ions is evenly



circuits 160 and 161 detect that the value of the current flow ng between
the el ectrodes 113 and 114 is a predeterm ned | evel or under, the |engths
of the voltage application period and/or the voltage application halt
period or the ion elution period are adjusted. Wth this 15 configuration,
even when the current is too low to obtgin the expected anmount of netal ion
elution, in other words, when it is difficult to elute netal ions, the
shortage of | ONg4SaNT be conmpensat by_adj.ust.i ng, t he engths of th
vol t age 3’6%? 'ca #}%Senpdgrel?rryod fo P the” vo alg)eéan ! nr“‘%%t%r] AR %ré’rp?séd or
the ion e|lution per.iod, ndther e laundry can be treated with
antimcrglﬁf'ﬁt“tetrpgéltlﬁ%tp é’ioﬁtgonéng%Pé‘a’tot al anount of netal ions. 20 The
ion elution unit 100 can be operated in the followi ng manner. First, the ion
el ution peri odWh4nithe ewffans detgctaarcoraiitnkp0t detedie thatrthentalusf ofidie enrmastefiowmgt he
washer 1, in other words, water level in the washing tub 30. As the ion

el ution pefieesl thedelegrodds UST efd ate & diprdetebminke levddwptun@dr, WRt WIS o watat er
with constant metal ion concentration is supplied to the laundry. By this,

it is 5av efgd IJ‘EBE 10?12e1utmtt§ﬁt 1‘(‘!0t1§1re% 'd\ff’?e teﬂltloh%@n&?ﬂce%tnﬁ@& i on makes

t he Iaun e sneared, or, water wrt |nsu icilent netal 1on concentration
fails to exert a trmcro |aI effect. on i ‘Pz undr Fur t her nor e

| angths of ¢ neBYAHbEYE" AEN e AL i5ape b ARG ctniEled GPORGOLABPI 98¢ i on
halt period T3 concerning the el ectrodes 113 and 114 are adjusted according
to the awbiien ipfotir werds Whsed iaddfiont trute emjaltonst theghutenuafiespeqied woeunt4. By
this, the variation in the amount of netal ions eluted fromel ectrodes 113

and 114 oflugetdlooh® achidvad ibgnthe rinid evhanounér-fetdingtie finished borthé ketehsivgtdf of
ion elution period T4 can be conpensated by adjusting at | east one of the

vol tage %@ér'fgéﬁﬂg)ﬂnﬁe(ﬁér%d TRodNfe rBR1cKBh L %8 v%lﬁl?hé %@tv!za‘i’é} ﬁé’\!vt ai?c?rb'yoﬂlleT?’

Consequently, the electrodes 113 and 114 are depleted even
Furt n?e%t%hp@tﬁ'&%?l?%%f eld 1gnCtp£r?c(>j S ",ljherefa r%?' thlelﬁung'ryulssea ways S ably tre%t)e w1tLy

fixedT
antimicrobial treatment.

It is to be understood that the present invention may be carried out in any other
manner than specifically described above as an embodiment, and many modifications and
variations are possible within the scope of the invention.

15 It is also to be understood that the present invention is applicable to all types of
washers; not only those of fully automatic type, taken up in the embodiment described above,
but also those having horizontal drums (of the tumbler type), those having slanted drums,
those which function also as dryers, and those with two separated tubs.

The ion elution unit of the present invention may be arranged to be placed at the water

20 feeding passage of the household electric appliances (dish washers, water purifiers, etc.) other
than a :laundry wash‘ing machine which use water, in combination with the above-mentioned
embodiment appropriately. It may also be arranged to be standalone and soaked in the water

in a container. As setting of the ion elution unit is easy without any need of special

techniques in operating the ion elution unit, moreover, various kinds of goods to be washed



and the el ectrode used as a cathode for a long tinme accunul ates | arge anount
of scale on its surface only to hinder elution of netal ions when it is
inverted to an anode. Therefore, the washer 1 nmaintains its ability to
treat laundry with antimcrobial treatnent stable for a long period. 15 And
the l engths of the voltage application seriod T2 and/or the voltage
application halt period T3 concerning the el ectrodes 113 and 114 or the ion
el ution ' . L USE : - r t I te
et ect ] g g pBL Pk B BRSSO kiR BAR & SR Ul s isl?
water, the volune of water flow, in the ion elution. unit 100 is.not cgnstant
due to t A& SRRFALESREVIHNREL eFUPIELa U5TF BB RREREE thsdon LR Mt Corcliach
house, even if, on the side of the washer 1, the water feed valve 50 keeps
const ant wiidgvtdeeing fosgedrip agiust i, the antymisrpbiad fiseiment veing Kan be helized e onksit | oned
adjustnment is perforned based on the neasurenent by the flow rate detection
means 18%untiiyewasingtbuofalsoniet evidel conge bhefi appliehdet e dTheefaey, Liat manpeiaeegithg t o
the water flowrate, water is supplied with netal ions evenly dispersed in
it, and E)Hﬁif&@t‘idrﬁ&f%j%b@i orthbRGhd %Enéraﬁ)nr@{fo@?engiws?nénsca%_@?}e)o@%%d. exerted on
the laundry. Therefore, the washer 1 can minimze the agitation process to
distribute netal ions to all portions of |aundry. Wen the current detection
circuit 160 detects that the value of the current flowi ng between the

el ectrodes 113 and 114 is a predeterm ned | evel or under, the vol une of

wat er 5 Ingusfripkapplisabiiey i on el ution unit 100 is reduced and the ion elution
period is extended. By this, even when the current is too |ow to obtain the
expect ed anoldie wéseneimlentian findd wideooapplicatiat resitvatiods whaleeexplditatendiffthe cul t
to elute netal ions, the elution of expected amobunt of netal ions is

achi eved Jmidaghikll dFRMBE MR iE @REhAEGd] An fidNEBNEH uRY kbR dBRYy 6 Bd Presf

wat er-feeding tinme derived fromthe reduction of the volune of water flow,

and by, t ri]r%/ention can be effectively combined not only with a washer but also with a dish washer, a

humidifier, or any other type of appliance where growth of bacteria and mold needs to be

suppressed.

15

20



10 extension of the ion elution period. Therefore, the laundry is always
stably treated with antimcrobial treatnent. It is to be understood that
the present invention may be carried out in any other rmanner than
specifically described above as an enbodi nent, and many nodificati ons and
variations are possible within the scops of the invention. 15 It is also to
be understood that the present invention is applicable to all types of
washers; not only those of fully auteﬁﬁﬂﬁstype, taken up in the enbodi nment
descri bed above, but also those having horizontal drums (of the tunbler
type), those having slanted drunms, those which function also as dryers, and
those with two separated tubs. The ion elution unit of the present invention
may be arranged to be placed at the water 20 feeding passage of the
househol d el ectlri ¢ apPh iardeon withapgeneeates mejak iops Fom gl¢caioges when § dgyether
than a | aundry washi ng nmachi ne which use water, in conbination with the
above- necitdquaneplies anobiagenbentveapihe elerirades) y. It nmay al so be arranged to be

st andal one and soaked in the water in a container. As setting of the ion
elutign unit isyRASY MOIEMAL oB@MheNBREr&Hes SRRC k@lersell EEINNCAUL Wik LRANEE NI
the ion elution unit, noreover, various kinds of goods to 'be washed 5 can
be effectiyely treated wiih antijmcrobial treatment with a small anmount of
wat er, udE'$O0ANR gpp?egla e cohveni ence. Furthernore, users can operate the
ion elution unit correctly wthout being forced to adjust it, the
antimcrobial treatnent using can be utilized not only in laundry washing
but also in wide range of appliances. Therefore, in many places, the 5
proliferation & m ctixbes ebtionwind aecraldiggeclaiti bn of of fensi ve snel|l can be
prevented. Industrial applicability The present invention finds w de

appl i cation in hidrdiRbuRAsnMISbEs £% Rtk e RhsOdr dopBer i, bikiaE Pkal ef fect of
netal ions is attenpted. An ion elution unit according to the present

10
3. The 1on elution unit according to claim 2,
wherein application of voltage to the electrodes is started after feeding of water is
started.
15 4. The 10n elution unit according to claim 2,
wherein the applied voltage is so varied that a constant current flows between the
electrodes.
5. The 1on elution unit according to 2,
20 wherein current flowing between the electrodes is detected by a current detection

means, and the drive circuit is controlled based on the detection data, and a check of operation
of the current detection means is carried out before the application of a voltage to the

electrodes 1s started.



10 invention can be effectively conbined not only with a washer but al so
with a dish washer, a humdifier, or any other type of appliance where
grow h of bacteria and nold needs to be suppressed. 15 20 55 CLAIMS 1. An
ion elution unit that generates netal ions from el ectrodes when a drive
circuit applies a voltage between the glgectrodes, 5 wherein polarities of
the electrodes are reversed cyclically with a voltage application halt

period placed in-between. 2..The.ion elution. upit according to claiml,
wherei n el ut ed érﬂ‘lret al')fﬁ%lr‘i’g ei%@”éﬁ%@?org’ing&%%ai"?)%s, or copper ions, or zinc
ions. 10 3. The iaon elutign unit according to claim2, wherein application

of voltage to t'eeransuirepigewing karwesnsye glacpdesels dietrgieds bynacurentsdetedtian t ed.

15 4. The ion elution unit according to claim2, wherein the applied voltage
i s so vamead, ahdtheadrnensitamit iscwntreiidd bdsedvonlibe Wetentidrhdata edrelcopeoad®s. ofShe The
ion elution unit according to 2, 20 wherein current flow ng between the

el ectrod@srdnt dRelB6t ekbaly i stidich fhiend @ tpPedet@Minedefdtfod &M EmieNasslsi MBerCthg CUI t
is controlled based on the detection data, and a check of operation of the

curr ent ASHERd O A RRASe {o5tnE Bebd:Edbs ol O € the application of a voltage
to the

7. The 10n elution unit according to claim 2,
wherein current flowing between the electrodes is detected by a current detection
means, and the drive circuit 1s controlled based on the detection data, and when the. current

10 detection means detects abnormal current, a warning means notifies it to users.

8. The 1on elution unit according to claim 7,
wherein even if the current detection means detects abnormal current, the warning
means does not notify users of the abnormality on condition that normal current has been

15 detected at least once during an ion elution process.

9. The ion elution unit according to claim 2,
wherein current flowing between the electrodes is detected by a current detection
means, and the drive means is controlled based on the detection data, and when the current
20  detection means detects that the value of the current flowing between the electrodes is a
predetenninevd llevel or under, the lengths of the voltage application period and/or the voltage

application halt period or the ion elution period are adjusted.

10. An appliance that incorporates the ion elution unit as set forth in one of




el ectrodes is started. 56 6. The ion elution unit according to claim 2,
wherein current flow ng between the electrodes is detected by a current
detection neans, and the drive circuit is controlled based on the detection
data, and operation of the current detection neans is started when a
predeterm ned period of time passes after the 5 application of a voltage to
the electrodes is started. 7. The ion elution unit according to claim 2,

wher ei | owi b J des .is d d.b
ot ect onrcaies “EHE naRIEER LT ullf e SERR by B SRR e Cet ect i on

data, and when the. current 10 detection nmeans detects abnornmal current, a
warning nmeans notifies it to users. 8 The ion elution unit according to
claim7, wherein even if the current detection means detects abnornal
current, the wathing Theappiiadeescodingriotclay 10sers of the abnornmality on
condition that normal current has been 15 detected at |east once during an
ion elution progR&sin the iohfutiodPefbdisiadfhistediatcaai@g il tHRAnRAnE bR ifePusedher ei n
current flow ng between the electrodes is detected by a current detection
means,s; and the drive nmeans is controlled based on the detection data, and
when the current 20 detection neans detects that the value of the current
fl ow ng between_t he eé,ctrqdes is a.predeterm ned | evel or under, the
| engths of the Vol t age"apRRIRE: 36N P& P S "Bﬂg}or the voltage application
halt period or the ion elution period are adjusted. 10. An appliance that
i ncor por at es t heherein the dengdhs airihe veltags epplicariom pemodbarel/@rf the voltageaappiicaiono 9
and uses water mxed with netal ions generated by the ion elution unit.

halt period are adjusted according to the amount of water used or the length of ion elution

period.
10
13. The appliance according to claim 10,
wherein a flow rate detection means is provided to measure the volume of water
flow in the ion elution unit, and the lengths of the voltage application period and/or the
voltage application halt period or the' ion elution period is adjusted based on the measurement.
15
14. An appliance that incorporates the ion elution unit as set forth in one of .
claims 5 to 9, and when the current detection means detects abnormal current, specified
countermeasures are adapted.
20 15. The appliance according to claim 14,

wherein the specified countermeasure is a temporary stop of the appliance

operation.

16. An appliance that incorporates the ion elution unit as set forth in one of



1] . The appliance according to claim210, wherein the ion elution period is
adj usted according to the amount of water used. 5 12. The appli ance
according to claim 10, wherein the lengths of the voltage application period
and/ or the voltage application halt period are adjusted according to the
amount of water used or the length of 1§ elution period. 10 13. The
appl i ance according to claim 10, wherein a flow rate detection neans is

provi ded a‘i)mg?aat%% eanhh@héﬁoﬂherﬁ%rl%t WedeBion Hle H&et}tp‘?ha't Qhe %rﬁglmhy%}mand

the | engt t he voltage app i cation perlo and/ or the voI
I t h t d d t he
spo |t oo, ey Lot ot e on AL Can, b o, e ol uihod e e

set forth in one of ~clainms 5 to 9, and when the current detectlon means
detects awhiorthaionetition it isspdidericad theignsluaprpgsed ssxgndedadapt ed. 20 15. The
appliance according to claim 14, wherein the specified counterneasure is a
tenporary stop of the appliance operation. 16. An appliance that

i ncorporates the ion elution unit as set forth in one of 58 clainms 5 to 9,

and when the cugrent @ﬁ&Qﬁmhﬂﬂ”ﬁ@@ﬂﬁgqgkﬁﬁ&qothat t he val ue of the current
fl owi ng between the electrodes is a predetern1ned | evel or under, the vol une

of wat er flow aﬁ%?EQhéﬂ%hhﬁﬁlféﬁkh%Q.un't is reduced and the ion elution

period is extende

18. The appliance according to claim 11,

wherein the appliance is a washer.

10
19. The appliance according to claim 12,
wherein the appliance is a washer.
20. The appliance according to claim 13,
15 wherein the appliance is a washer.
21. The appliance according to claim 14,
wherein the appliance 1s a washer.
20 22. The appliance according to claim 15,

wherein the appliance is a washer.

23. The appliance according to claim 16,

wherein the appliance is a washer.



5 17. The appliance according to claim 10, wherein the appliance is a
washer. 18. The appliance according to claim1ll, wherein the appliance is a
washer. 10 19. The appliance according to claim 12, wherein the appliance
is a washer. 20. The appliance according to claim 13, 15 wherein the
appliance is a washer. 21. The appliance according to claim 14, wherein the
appliance is a washer. 20 22. The appliance according to claim15, wherein
the appliance is a washer. 23. The appliance according to claim 16, wherein
t he appliance is a washer. 59 24. An ion elution unit that generates silver
ions by applying, a volta e between .si|ver electrodes disposed.in a
feod pasonge whbret n AbTGH RS DAt (bl EpElGoHBeT apE PEvERCARE & uTies |y
5

between silver electrodes disposed in a water feed passage,

wherein polarities of the electrodes are reversed cyclically.




