|  SPECI FI CATI ON | ON ELUTI ON UNI T AND APPLI ANCE | NCORPORATI NG AN | ON ELUTI ON
UNIT 5 Technical field The present invention relates to an ion elution unit
for eluting nmetal ions having an antimcrobial effect into water, and al so
relates to an appliance, in particular a washer, that uses water nmxed with
metal ions generated by such ion elution unit. 10 Background art Wen

| aundry is washed in a washer, it is conbn to add a treatnent substance to
water, in particular, to rinsing water, Typical exanples of such treatnent
substances include softening and SPRCHIGAA@Mts. In addition to these, in
recent years, the demand has been increasing for treatnment 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
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i ncreasi ng nunber of households where no one is at hone in the daytine. In
t hese househol ds, 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 hery t'hedhmidadfinld choi ce but to hang laundry indoors to dry. As conpared
with hanging laundry in the sun to dry, hanging it indoors tends to pronote

growt h of bact¢hd preséifl ifRinfioh Nelafd e rah. ioh ilSidnend e R VelhiSnd Biete® o alidvingubar | y
when it takes tine to dry laundry, as when humdity is high, such as 1n a

ol o i nor et Sop R iERTREL 4h o el e SRR pBlishBE) WO o

where there is usualky 0 choi ce but t8 hang |aupdry .
uses water mixed with metal 1ons 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 wh§ 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 1s 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 articles in a household with those
previously treated with antim crobial/deodorizing treatment. Mreover, even
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anti m crobi al’/ deodori zi ng treat ment wears off. Conceived under these
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Lai d- Open No. H5-74487 _di scl ose an ele tr| vvasher furnished with an ion
gener at or P¥7Rg%e © @éﬂ@ﬁ%ﬁer@@fﬁ%fap hastegia aﬁiig}? lbs silver ions or copper ions
that exert a sterilizing effect. Japanese Patent Application Laid-Open No.
2000- 93691 di scNowedaya, wasiyerlothitat argenarlaltlesthain haed ectvitwslyf ibebrd tvdatdd withch
to sterilize cleaning fluid. Japanese Patent Application Laid-Cpen 15 No.

2001- 2764 34t flicRobli DRIRS d NS Besnt i gl sh@ched. t THAw &Ik ViETs difftufdeirBadéndit thehat
adds silver ions to cleanl ng water. -3- Di sci osure of the invention As for
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to use an ion P oh funi t i ONS by app g a’vo
bet ween el ectrodes. 5 For exanpl e, to add silver ions in water, an_anqde
el ect r ode TREEEY B! Mpreusr, exers sathetich Hexide evtiqley AsHBeY wia Waghedatenepiedly, the
el ectrode and a voltage is applied between them A reaction of Ag --> Ag+ +
e occurs eflictdyerfantuerand/deblivesing oemmég-weareofél uted into the water. The
elution of silver ions Ag+ leads to the depletion of anode. On cathode
side, on the ot bghcdi@ad under’ @RGE | Qrbudstdites™ viis- thbl 2denldf kB Phdsdy with
10 antimicrobial treatment every time it is washed. For example, 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 ciumcontained 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 used 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 nvent i on Bisclpswoeiofiéhe igmeritom el ation unit that can elute netal ions having
an antimcrobial effect stably and efficiently for a long tinme. Still

anot her obj ect ofAstfbeagpliasantutilininghéialnohs hivang oo whidh@icasbid Gffepp it idrRetmdR
washer in particular, that can avoid an unfavorable influence brought by the
growth of fiGEQRESy Q}ﬁti%ﬁ‘%'i‘tgthgﬁfélﬂies i3 8660 aa%)gﬂridr?’ a LWBRadeOBtfbd] LRBrMREL 1O
wat er. To achi eve the above object, according one aspect of the present
invention,~an_ion elutign unit.is . configured in.the foll.ow n nner. .In an
on-el ut 1 it bR En S tlerdPitin'Tudrarn o xR rien g 50 ALeRRD ey

el ectrodes by a drive circuit, the polarities of the [Anmended Sheet (PCT
Articl e 34ppether-wig @etthesgeicdiode pad a vebagedy applicd hepvegntthera. A geactige of Ag —
application halt period placed in-between, and the eluted netal ions are

ei ther silAgr+icoosursosn thepmede hahsilveplionsi Ag aroriutedNittd thehivater. ¢ Ofifel eduticat ofon,
because of polarity reversal, scale or other substances precipitated during

a cat hode;Ref hadAgt Rad BiRIdGIMIADr @Rodenode period. This prevents
accunul ation of scale or 5 other substances on the surface of el ectrode and

ensures stable elytion of .petal .ions. 4N ddi ti on.. quring t L&a
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froman el ectrode that was the n anode, .can. far fromth | ectr ode.
Thus. t$e regardless of the mater?al 0? tlru.le glectrode resulting 1n9816 generation O% %ygrogen gas and

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
10n 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, the polarities of the

[Amended Sheet (PCT Article 34)]



metal ions do not return to the el ectrode where they have been el uted from
even when the electrode is inverted to a cathode. As a result, electric
power consuned in netal ion elution 10 will not be wasted, noreover, the
situation that the expected total anmount of metal ions is not obtained can
be avoi ded. Furthernore, when the ion elytion unit is incorporated in an
appliance, netal ions are evenly dispersed in water due to the existence of
t he vol tag application halt. riod. Therefore, the antim.crobial effect of
the motal SEROUFSaEEVEras @(Filﬁfﬁiey Wit Veltage qepHratian hell pesiof Ripeed 181h5ERCePhe
eluted netal ions are either silver ions, or copper 15 ions, or zinc ions,
an excel | emd bt clyted ety ohs art edlmd dlvetns, aplcaprer fiees opfzing foper Wifs this
copper ions and zinc ions can be utilized. According to the present

i nventi on, confighilagon, Gitcehsd tdfopolatity trecearndl] gualeedr athedl@aibstineed prealpiu@d during a
application of a voltage to the electrodes is started after feeding of water
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started just after the start o ol tage 20 application to the el ectrodes,
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above, the applied voltage is so varied that a constant current flows .

bet ween t hslddjoae dyibiiethe voNage prplisptpambalbperidybesyesrepaliritygaeersa, the opdialtipthal
to the current that flows between the [Anended Sheet (PCT Article 34)] 5

el ect r odeseluted dronnbth elccthrede thiat vat heh aomfodgueat gofiar fmeh alke ¢loctreeleut Thus, dlen be
stabilized, and the anmpunt of eluted netal ions can be easily cal cul at ed.

Accordi ng fneraf Rfis RIGERR Retub ML PRrobd WHIR 118D HRUUbEAN MR GRRVED WIRH (RS
descri bed above, current flow ng between the el ectrodes is detected by a

current de i,on S, n th riv ircuit is contrell] ed e t he
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carried out before the application of a voltage to the el ectrodes .is .
?0 wil not%e wasted, mgpeover, the situation that the egpected total amount of metal ions is not

obtained can be avoided. Furthermore, when the ion elution unit is incorporated in 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. Furthermore, since the eluted metal ions are either silver ions, or copper

15 ions, or zinc ions, an excellent sterilizing effect and an anti-moid effect of silver ions, copper
ions and zinc ions can be utilized.

According to the present invention, in the ion elution unit configured as described
above, application of a voltage to the electrodes is started after feeding of water is started.
With this configuration, metal ion elution can certainly be started just after the start of voltage

20 application to 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
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started. Wth this configuration, as the check of operation of the current
detection neans is carried out before the cyclical application of a voltage
to the electrodes is started, the possibility of erroneous detection by the
current detection nmeans is elimnated and thereby 10 elution of netal ions
at an inproper ion concentration can be pgrevented beforehand. According to
the present invention, in the ion elution unit configured as descri bed

above, cuekemnsddsliRwiung thed WeehtHiheorfledicadesta fordahest edh Ry stabilikéd, @A the
detection neans, and the drive circuit is controlled based on the detection

dat a, operabh A iReIhe bl BIELES [ Augpans i s started when a

predeterm ned perio ti nme passes e application of a voltage 15 to
the electrodes ig started,. Wth this conf.iguratign, the detectipn is .
acourate because FHBATERBAE BESHATEPTON BT e TUIPEHGL IOt GLTM ISR s
carried out not when the voltage application has just started and current

i s unst abReovepgerTgH dlPwing betyreen e plecisrdes istepited bnecurgrhdete@ionHaeamsetdnt
invention, in the ion elution unit configured as described above, current

fl owi ng bdiendére tihenitelsemhrrolies bised det $het detechiyn daaynnéantchdelt ef bpantioreafishe and
20 the drive circuit is controlled based on the detection data, and when the

current delgel! QRbcliBRARafeleahfdBARYelfTb ik idpiBitionfoMBYAM29 émaea%deg €S

it to users. Wth this configuration, users can be inforimed that the ion
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and that the ion elution unit needs to be adjusted or repaired.. 6 According
to the préd@isf PHVesiticorme pslied eanpbisatégruof onvelfige teotei gasedlends dtasiedi bied
above, even if the current detection neans detects abnormal current, the

war ni ng mpasshitiyest emateonotetbgiiansiey sheofurtdne dateatrmnmlarnisyis ahirdoated thd nhdréiat
normal current has been detected at |east once during an ion elution

process) Wuibn lofintdt ik iaBs RtgrOfbr IREEAKERr MO IRNBE PRVEHY] BerBRhiifd cation is
made even if the current detection neans detects abnormal current, on
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 1s 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 1s 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 umt needs to be adjusted or repaired.



condition that normal current has been detected at |east once during an ion
el ution process, the 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 neans, and the drive neans is controlled based on the
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of the current ecfro es |s a predeter eve
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configuration, even when the current 15 is too Iow to obtain the expected
amount  of DGFEN0HFY ST @ithe pbRprIalitoRheandilinndBat ngeal gurrent hasdier detgried ableatt ut e
nmetal ions, the shortage of metal ions can be conpensated by adjusting the
"l engt hs obndehéumg tagenaplptive girocsss. peWidd thindioafightagon,0bt@ge: apphinoahaldn
halt period or the ion elution period (a total time of voltage application
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expected total anpunt of netal ions can surely be supp |ed 20 According to
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|ncorporaf0 I'n an app iance s

metal ions generat the ion elution unit. Wth this confrguratron it
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unit. For exanple, if the appliance is a dish washing nachine, it is

possi bl e EmMpl@ﬁm'fmﬂcmﬁgdmteemi s with antinicrobial treatnent using netal
ions 7 and thereby enhance hygiene. If the appliance is a humdifier, it is

possible to pr ev&&brdiﬂ%% tHeepakdn® vhtifRGh efd BnaNdical @aecdifighhd Medegdritet or ed
inits water tank and thereby prevent bacteria and al gae spores from bei ng
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the dnve 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 1s 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 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 (a total time of voltage application to the electrodes and the voltage application
halt pertod), and thereby the expected total amount of metal ions can surely be supplied.

20 According to the present invention, an ion eluting umt 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, 1t is possible to use water mixed with metal
ions generated by the ilon elution unit. For example, if the appliance 1s a dish washing

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



5 According to the present invention, in the appliance configured as

descri bed above, the ion elution period is adjusted according to the anount
of water used. Wth this configuration, as the ion elution period (a total
time of voltage application to the electrodes and the voltage application
halt period) is adjusted according to th& amount of water used, the netal
ion concentration in supplied water is constant. By this, it is avoided that

water w t ind GhQ¥sesshMe Mlofne! MM HORGERREAL] QNhuRERr! i R9%skiB1P S tp&&eemed
be smeared, or water with i1nsufficient netal ion concentration fails to
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appl i anceconf i gured as scrl a

applicati eri and/ or t ol t age ppllcatlon hal t per.i d are ust ed
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Wth this 15 configuration, the variation in the anount of eluted mnetal |ons
due to the pemehathioonhdled thhe. anount of water used or the length of ion
el ution period can be conpensated by adjusting at |east one of the voltage

applicaion periadeq@tiinghe tNOprica@e idpRhdc t tHemphBiicepenfifded afonsabteaidvy,
the el ectrodes are depleted evenly. Furthernore, neither of electrodes |s

used W thyd Hc?rI ROLAL! %ééﬁéfo’fs:gcé]&%ﬁi aachgﬂagg kdT8he ARAURNSE Scafrte Lode uged

cat hode for ong ti ates ge anount o on its sur ace
only to hlngﬁr elutio qstal |on when fs |nver%ﬁd to an an?
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above, a flow rate detection nmeans is provided to neasure the vol une of

wat er f| ownd thervidtapoapmicatiphalt pariod) isadinstddeaccendyiehie thf ameint wbmategarsed, the
application period and/or the voltage application halt 8 period or the ion
el ution pendteldon Som@nhtisti @dinbappiiedowatch® dBa@by, emnthis, Wieavéibed dpphiataagth i s
connected to a faucet to use water, the volune of water flowin the ion
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conduit resistance 1 n each house, even I

insufficient metal ion concentration fails to exert antimicrobial effect.

According to the present invention, in the apphance 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



val ve in the appliance keeps constant degree of opening. Wth this
configuration, as the 5 anmount of netal ions being eluted is adjusted
according to the water flow rate, water is supplied with netal ions evenly
dispersed init, and the antimcrobial effect of the netal ions is evenly
exerted on things to be treated. Accordim®g to the present invention, in the
appl i ance configured as descri bed above, when the current detection neans

detects abpQsi'BY the W &0tion PARK fl A5k UM EY Hﬁﬁ%ﬁ&u%n?ent.loﬁ@ﬁ%@ Whdh

this configuration, the ton elution unit wll not continue normal operation
node with.the e ted f tion of givi nt-i.m crobi al .ef.f ect .being .l acked.
The speci 11 SRR EPyetIf 8 Yuber, Hectoled RE A IRRL Ry it B it RE
appl i ance operation, continuation of the appliance operation with an

i ndi cat i oA GRS 1O tEAYITEHOBY IMRECE PLeafiTe AT SRIEHK resifsanca dn caphiiwasss eyen if fifps,
and continuation of the appliance operation acconpani ed with disabl enment 15
of the nextlveperib¢ applianed Gespsngpnsiser segee tfiepbmog. t Wath thhecordipuedtion] on theni t
is in an abnormal state. According to the present invention, in the

appl i ance a6Rbhi 8 aRe asnsIBsiAs ichaEd 3D a¥Rsted tARCoERRCHH HHRwEeH flo®r ABASWERr IS a
tenporary stop of the appliance operation. Wth this configuration, the ion
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the present invention, in the appliance incorporating the above-nentioned

i on eIuti&Ha@HWﬁ¥“ﬁ%BH”%H@SBh?? E?eﬁétection nmeans detects that the val ue of
the current flowi ng between the electrodes is a predeterm ned | evel or
under, the vol umdcesfrdingo gve fresent fnydntien, iththei applisgicatcoohgured as describeflidedeand
the ion elution period is extended. Wth 9 this configuration, even when
the currerthensthé @ArrkRVd&toN nidafs detcBX iRt @muntspetifis®calnteimas@lyihieon,

in other words, when it is difficult to elute netal ions, the elution of
expect ffl adapted. With this configuration, 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 applianqe configured as described above,
the specified countermeasure is a temporary stop of the apphance 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.

According to the preseni invention, in the appliance incorporaﬁng 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 1on elution period is extended. With



amount of netal ions is achieved by the time when water-feeding is finished
by the extension of water-feeding tine derived fromthe reduction of the
vol une of water flow, and by the 5 extension of the ion elution period.
According to the present invention, in the appliance configured as descri bed
above, the appliance is a washer. Thus, 9the follow ng effects are obtained.
When t he washer incorporates the above-nentioned ion elution unit and adds
metal i opgs apmehatiesl dntiin (BB Bt 1990d vk 1o SEERGKE RxMRERN arhdunt &letal t he
| aundry is treated with 10 antim crobial treatnent using netal ions and

t her eby prev d:-praolif i of : i ngd g af i an
offensivekgﬁgﬁ%%’ﬁgoﬁkevﬁgs é&@ﬁﬁ%éggﬁﬁgh#g%aggthgkﬁggrﬁghg?ﬁﬁ%%t%&m%%%e of
vol tage application.to the  .electrodes and the vqltage app|ication halt
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constant netal ion concentration is supplied to laundry. By this, it 15 is
avoi ded t hawatgateading ime aeouedifvem thet miludtion ohe antunat pbwates Koy, |aad rdr e be
snmeared, or, water with insufficient nmetal ion concentration fails to exert
anti m or obitadsicaf dfekd ioarilt@dpdriyd. | n the washer, when the |engths of the

vol tage application period and/or the voltage application halt period are
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el ution period, e variati I'n the ambunt o ute al i ons

variation . in the 20 anount wat er. used of. the length of ion elution period
can be coff5¢RE néﬁllst?yw%tsg‘%s?]ithr‘l'ﬁ %? foljoging ctiits 25¢ OptRed ol t age appl i cati on
period and the voltage application halt period. Consequently, the

el ectrodes are d¥prethedvasheningorppiatestibe plorve;memsiontd ronggluteinest sdeslds smetpsed
with its polarity fixed for a long tinme, and the el ectrode used as a cat hode

for a | ongisigeerad dynihk dbe eluti@hgmitaaddsdt inofatec Bl waten the Iasidrf BCeeatdd with 0
hi nder elution of netal ions when it 10 is inverted to an anode. Therefore,

the wagheqndiRicRitAl Aatrhéht RRink! htal Rnk LERthr@YNHEYentid Broliferation 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 1on concentration is supplied to laundry. By this, it

15 1is 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, the 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 wvoltage application period and the voltage application halt period.
Conéequently, the electrodes are depleted evenly. Furthermore, neither of electrodes is used
with its polarity fixed for a long time, and the elecirode used as a cathode for a long time

accumulates large amount of scale on its surface only to hinder elution of metal ions when 1t



antimcrobial treatnent stable for a long period, In the washer, when a fl ow
rate detection neans is provided to neasure the volume of water flow in the
ion elution unit, and the |l engths of the voltage application period and/or

5 the voltage application halt period or the ion elution period is adjusted
based on the measurenent, the anount el utCed netal ions is adjusted according
to the water flowrate. By this, regardless of how the washer installed in
a house, wahesrtad foharehéde. | AMsregeNing Whdbpe hi@daink Rtsi dbilits 15 URAL 1R6hdHO whife
washer, and the antimcrobial effect of the netal ions is evenly exerted on

| aundry. Eﬁﬁﬁﬁ%ﬁhfﬁsﬁﬂﬁnM@?ﬁ@ﬁ?%qgh Lol ze the agitation process to
oall p

distribute neta I ons Ions of laundry. In the washer, when
the current detectjon ans, detects abnormal current, .specified
count er neasur es elﬁrt © YAty ﬁ?\wtr tiesde}%ﬁ‘?rf JoP 5 ’isé’ﬁ(,svwf ORRERUE thy VPRt

execute usual operations wth the ion elution unit lacking its expected
function of walievillay lanke incelebenapnit, énd dhe lenaths ph thenoliage peplicatipiepertdseand/or
speci fied counterneasure is a tenporary stop of the appliance operation, it
i s surélythavoeolded ipphtaticse hslt geniold noe thehéonuslitioh pdivdwas béosted tHased on the
noticing that the ion elution unit |acks the expected function of

anti m cr oRjedurd h&RL B At cth@H @HJtMl-ioﬁsnis ]Eaaﬁ]sﬁ@ﬁsdra%rdiny@ gloet\%?iﬁelcﬂé%qgtte. By

detection neans detects that the value of the curren oW ng bet weén
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extended. Wth this configuration, even when the current is too lowto

obt ai n t h& bxprwpbed torbemashar, wskthe apypicrediigialisat of the gietd fornds geeninpeatialt | s
difficult. to elute metal ions, the elution of expected anmount of netal
L]?n]sl i s aohilawddy. byl'tehefote, e whsher wat eninineedithg agsatfonnredmes td istititexbaadsi on

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 1s 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 vahie 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 1t is difficult to elute metal ions, the elution of expected amount

of metal 1ons is achieved by the time when water-feeding is finished by the extension of



wat er-feeding tinme derived fromthe reduction of the volune of water flow,
and by the extension of the ion elution period. Therefore, laundry is

al ways stably treated with antimcrobial treatnent. In the washer, even if
the current detection neans detects abnormal current, the 5 warning neans
does not notify users of the abnormalitylion condition that normal current
has been detected at |east once during an ion elution process, and thereby

Lhe washes,&ar-AaptinlieieiQRERih oS ARGibY 3he LBR eaHP%%r“ﬁé\E A Metect

when tenporal a rmality, due to nolse or exanple, Is mst etected
In the washer. th urren ow. ng, betwe t ectrqodes i et ect
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detection data, and when the current detection rreans detects that the val ue
of the cu@?@%@“b@bﬁ?ﬁ@eWEtmeen the electrodes is a predeternined |evel or
under, the lengths of the voltage application period and/or the voltage

appl i cation hal tin pke wadhay cvdieifitha cefratti deteghieni meknardeteady aistoemal Witdnt tihé s
configuration, even when the current is too |lowto obtain the expected
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elute netal ions, the shortage of netal ions can be conpensate by
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expected total anmount of netal ions. 20 Alternatively, according to the
present ifowexampe,is imstaleenlyoletesteadt i on unit that generates silver ions by
appl ying a voltage between silver electrodes disposed in a water feed

passage, pol ariThitks wakhdrhBe@lugeht RO DBV ERAURE SRArEYG! ik @alekded B 4 Burkdat S
configuration, silver ions are eluted |nto the water fed via the water feed
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objects are emi1s renove

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 obtﬁin 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 efution 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 10ns.

20 Alternatively, according to the present invention, in an ion elution unit that generates
sitver 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 tons 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



12 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 partialztop viewof an interior of the
washer. Fig. 4is atop viewof an ion elution unit. 10 Fig. 5is a vertical

sectiona i : I i - i L0 i1g i tical
cecti onal SIS EERaR) @Mher DB fhces f GRARCd By fibrinfoverfitfandink 3o itk
hori zont al secthqgg}myieM/of the ion elution unit. Fig. 8 is a perspective
vi ew of gﬁsgfee%lff = g. 9is adrive circuit diagramof the ion elution
unit. 15 Fig. 10 is a flow chart of an entire session of |aundry washi ng.
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 floBrwfidedeription of dnakingk nsi ng process. 20 Fig. 15 is a sequence chart
of a final rinsing process. Fig. 16 is a sequence chart of a rinsing for

corregting umgyen jgisS{EdiBit {RRoRll ViaWnelr ¥ - wishr irl 4ni SmBoEROIMEHE el Bf"érsént
illustrating relations between operations of each conponent and polarity

reversal . of el ectrodes in an ion elution process. 13
mvention.

Fig. 21sa schematic vertical sectional view of a water feed mouth.
Fig. 3 is a partial top view of an interior of the washer.
Fig. 4 1s a top view of an 10n elution umnit.
10 Fig. 5 is a vertical sectional view taken along line A - A shown m Fig. 4.
Fig. 6 1s a vertical sectional view taken along line B - B shown in Fig._ 4.
Fig. 7 is a hornizontal 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 1on 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 ninsing 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 1s 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 is a sequence chart illustrating relations between operations of each component

and polanty reversal of electrodes in an ion elution process.



Best node for carrying out the invention An enbodi ment of the present
invention wll be described with reference to Figures. Fig. | is a vertical
sectional view showi ng the overall construction of a washer |I. The washer 1
is of an automatic type, and has a cabinet 10. The box-shaped cabinet 10 is
5 formed of netal or synthetic resin, arid has openings at its top and
bottom The top opening of the cabinet 10 is covered with a top plate 11,

whi ch is BosiiRficbr SHRiBLLE tiemiven@ely IS fixed to the cabinet 10 with
screws. In Fig. 1, front "and rear of the washer 1 point |leftward and
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is fixed to the_cabinet 10 or the taop plate 10 11 with screws. The bottom
openi ng of the &bt et vEdicpksecHoRA oW shAWHEL s Vel GHISEHCHOR Off & Miagher df
synthetic resin and is fixed to the cabinet 10 with screws. None of the
screws nEnt ivested 1 tihoBaf antoarasc syymavand hag heabingut®. Fectoxishapahchblaky 1f0as
supporting the cabinet 10 on a floor are disposed at the four corners of

the base fh3mdder me@l of §@thetidPesti, Anllimaedpéls dt s @95 add Vofodh. Weﬂle%zn kypbhigg base
13. 15 The front feet 14a are hei ght-adjustable screw feet, and turning

them | eve . r p ] |.nlet..openi 5
througn vt Bheranars st £ otk nbndlEs Bondl BEGY i B R Meda,

i nl et openin 5 is covered with a lid_ 16 fromabove. The Iid 16 is coupled
to the tof %?éﬁlfén%llﬂmth SeRPngl 18- dofqat 41 15ar pf Wsrvapsher | pogt #&quéépy
plane. 20 A water tub 20 and a washing tub 30 that serves also as a

squeezi ngrightlvasd; eespétipelyed A ieaspet&on log acasuréice DO theBop Iplattid ] wadoaeredukitl2® and
the washing tub 30 are shaped in a «cylindrical cup open at its top, and the

two tubs Bdck pahélangeBick MEentd bESkhetvirédin hieis fixed €Sthe\cabihbiCial oraReltopi ke t he
washing tub 30 placed inside the water tub 20. The water tub 20 is

suspenged if AT RG/sCaRhOBhidf oPehile HATRELHLAR 108 REYGed ith H'Gis8 YSPEARMAD

nmenbers 2

formed of synthetic resin and i3 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 1s covered with a lid 16 from above.
The lid 16 is 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 1s

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



14 connect a |lower 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 forned in a y4 ng-shaped 5 arrangenent around
its topnost portion, and has, other than these drain holes, no opening that
permts passage of liquid. .The shin 30.is. of so-call "hol el ess’
Pvbe. A CRrmSianBist ot SrekR bt S g b s G e B bl B o
the washing tub 30 to _suppress vibration produced by the washing tub 30
when it r SPRPESIQWAST GiP LpBetch bivay Hisb EAn §VINGAN R AaHEMAl PIAR8; de t he washi ng
tub 30; on its bottomsurface, a pulsator 33 is disposed to 10 produce a
current of washihgwashing righ 3§ hatercirqunsietetislhwall ubat3@ideThepwatdewith wbg@le has
a drive unit 40 fitted to its bottomsurface frombelow The drive unit 40

i ncl udes ap8ot Ahiddircumnfetdatishwik GRaAi Hiali, oddinchdleak € fomeaani & fihd3hapand
has a squeezing spindle 44 and a pulsator spindle 45 protruding fromits
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doubl e-'spindl®e structure, ursator spin ace nsrde t he
squeezi ng spi.ndle 44. et spi ndl es both pepetrate _ the er_ tub 20, The
squeezi ngPEPHIdPESHE io@e%&” cORheveie B A a8 isﬁcfal]EFg BTG AR A
support it. On the other hand, the pulsator spindle 45 further penetrates

t he washi nggtsbdpedhalanaed32 ss stianhed dmnedineet the toheppuihg aff dhe 3@ shiog Sulporte it .
Seal i ng nmenbers for preventing | eakage " of water are di sposed between the

squeezi ng sivréd vidbrdforanddided b%ﬁ@ﬁfaﬂﬂr% 20 38rcheBet Wefss dtheh %@e&ﬂ# SQZdeHigy

spindl e 44 and the pul sator spindle A water feed valve 50, which is
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The water tub 20 has a drive unit 40 fitted to its bottom surface from below. The
drive unit 40 inchudes a motor 41, a clutch mechanism 42, and a brake mechanism 43, and has
a squeezing spindle 44 and a pulsator spindie 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 squeézing 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



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 mouth 53 in a shape of container that is placed above the inside of
the water tub 20. The water feed nmouth 53 has a structure as shown in Fig.
2. Fig. 2 is a schematic vertical sectiphnal view of the water feed nouth 53.
The water 5 feed nmouth 53 has an opening in its front, and through the
openi ng, d 5 LS dn ) i iAt er] i vdé ded
Thto A pPleal T yrtsr Haick Beod A% B feof St NS wah 88 ridel 53 LA Rpapt ¥
sections, that is,.a,left-hand sectiop,and a right-hand sectjon he
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for detergent. The right-hand section is a treatnment agent chanber 55 that
serves aéuﬁﬂgﬁﬁﬁébﬁw%ﬂg@é-$or treatnent 10 agent for |aundry washing. A
bottom of the detergent chanber 54 is provided with a water outlet 54a

whi ch is open tFgnarislaachdnesicdertofl tdvaonatviaw bethd waert thedbBouth S, pHde wbater s

di sposed in the treatnent agent chanber 55. The water feed nmouth 53 has,
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is fed into the washing he si phon I's conposed of an I nner pipe

57a t hat -ext ends rtically u r. From 15 bottom surface.of. th

treat mantﬁg éﬁwerc%%%aé rt %§¥G§W§V52Vlg%gplng%§ppéﬂraﬁm %é Seﬁ%‘és ég% ebe) ﬂlm‘weiioé Flhet he

i nner pipe 57a is capped. Between the inner pipe 57a and the outer pipe 57b
is |eft DPESgHD2ERAP Spratons ttBatdn fslatidiapd segdies and Tright-Reek sepiigny. 51he leé{ihitqu
bottom is open to a bottomof the water feed nouth 53. A predeterm ned gap
i s kept bettiveers a dotrgam drthbef Ithéhaoudeeres i pestdribe apacea fdvotletorpesur f Hee of
the treatnment agent chanber 55 so as to serve as a water 20 inlet. Wen

wat er i s RAHARH deBlith hardaital ABalt Asendr Bhambervedas y@to_}égﬁasp!l&w@f trBdtHRA
than a top end of the inner pipe 57a, a principle of siphon works to cause
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and then rop

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



nmouth 53, water is then poured into the washing tub 30 through the water
outlet 56. The water feed valve 50 is conposed of a nain water feed val ve
50a and a sub water 16 feed valve 50b. The main water feed val ve 50a all ows
relatively large flow of water, while the sub water feed val ve 50b all ows
relatively small flow of water. Settingigdhe flow of water large or small is
achi eved by nmaking the internal structure of the nmain water feed val ve 50a

and that ¢ dS\;ah\?e S0 L6tk GG B 4’ 9%5(—? EOJP & CS:UVJ Ie?art%fy }faf ﬁggpu}a%epe\hhﬂ or .

maki ng the Internal structures v S sane
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The main water feed valve 50a is connected to an opening in a celllng of the
wat er f d&de 9psoall sRagievrd pyonalangdlieniniganad sthees paidis aepen B2ter e walepelhi ng

is open toward the 10 detergent chanber 54, so that a | arge anount of water
f1 ow fr ot katnefi the wab ewatte &ad walweS@0 e idiffontr R#dmi ich dthe, debergekihg cleanber
54 through the main water feed passage 52a. The sub water feed valve 50b is
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of a sub wat er feed passage 52b. This opening |s open toward the treatnent

agent anber anDu t of ter f fro t he .sub ter
foeq var v BagRgend bR i o e Rt Rioe TS s L Reahset LeaTR AR ¢ he
sub water feed assa e 52b. That is, a passage that runs fron1the mai n

wat er f eetptgiae %phﬁ@® 8fb-t he detergent chanber 54 to the washing tub 30
IS separate fron1a passage that runs fromthe sub water feed val ve 50b

t hrough the tr daenenh vageneed hanbéna Thcdnaedibe tovas bperdng inba 3€lling3af khei watkii g.

1, to the bottomof the water tub 20 is fitted a drain hose 60 through 20

whi ch watesq induh s Beda9ur a%mhhﬁat%fe@& p&s‘dﬁ’gezg)ZaanchﬂquéNﬁ@P s Qe Whva3 theVat er
flows into the drai'n hose 60 fromdrain pipes 61 and 62 he drain pipe 61
s Cowecée?quen? cﬁambaetrhﬁ[ so that a large amount of water flow from the main water feed valve
50a is 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 1into the treatment agent chamber 55 through the sub water feed passage 52b. That 18, a
passage that runs from the main water feed valve 50a through the detergent chamber 54 to the
washing tub 30 is 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 nese 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



peri pheral 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 17 wall 63 in such a way as to encl ose the
portion of the water tub 20 where the gyain pipe 62 is connected to it. The
partition wall 63 is fitted with a circular sealing nenber 64 at its top.

The seal j r is. kept in,.contact with a cirecunferential surface of a
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separate drain space 66 between 5 th ter tub 20 and the washing tub 30.
The dr aiCﬁmgeﬁ%egéo 86 &mﬁa@&%@l & t‘%g'é%E w&f{le%r?lwaréf:altnﬁénwaé@ﬂ Gyattititopo
through a drain outlet 67 formed in the bottom of the washing tub 30. The
drai n pilpe sedingsmemlosri tded kepit i candeaivith wadinvembgentish suifseafer dsletixed to an

el ectro-magnetically. In a portion of the drain pipe 62, on the upstream

si de of oufee befiehnurived Miethé&fasﬁilﬁﬁ&htﬁ 30158 Rs 68 fbisn Qis%ﬁ%i draif spRBGH PR ech0
extends fromthe air trap 69. The lead 10 pipe 70 is, at its top end,
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on the togﬂqes‘ﬁarsﬁlggéuolbio fhﬁ%u%ho"i)grﬁinaff%]aetﬁ?foéﬁad %%3065@@53?%%53%%9- to the
drive wunit 40, the water feed valve 50, and the drain valve 68. The
control | er 80Tapsdrasenpigedbdplisayrresidebnmithds tdoainhealypepdt thah/ ti speeyedpane
81. The controller 80 includes a drive circuit for driving an ion elution

uni t desicirbathgnatiely. Ald kqwrii@t of detd&ain sipe BRABS tHBbpiteatli SPO6Lchel drainhe
wat er feed passage running from the main water feed valve 52a to the nmain
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of a commonl y used type. flow de 1on neans 185 1s 20 illustrated as

ib:‘i 2 atp&pae%%(sj, a ?tsttct]peen ,E:grgne];t%g(iIo X%\!a et IBSVQCI é\{i]itcl?li A 1, though its disposition
| A controller 80 1s 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 vmit 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 1s

20  illustrated as being attached to the water feed valve 50 n 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.



limted to the illustrated place. The fl ow detection neans 185 can be

di sposed at the ion elution unit 100 or at the water feed nouth 53. Fl ow
rate detection can al so be made by calcul ation using water |evel change per
unit tinme detected by the water level switch 71 or the tine needed for unit
wat er | evel change as el enents of cal cullation. 18 How the washer 1 operates

w Il now be described. First, the lid 16 is opened, and laundry is put into
the washi ng tuly30athkughy the kAURETN Yok HeEl 5 i's
pul l ed out from %ﬁe vvafp%r OE’EY m)utﬁ é% arﬂr?d A e?gg%tﬁlei g&lggqg %ﬁ@ﬁeﬁi L
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agent) can be put there in the mddle of a laundry washing session,
not be put pwuﬁérpuaﬁﬁébtégww feosk menth Heanden dqtefapt ibnet inrike feterpenghamb agé%t

(softening agent) are set, the drawer 53a is pushed back into the water feed
nout h 53.in ﬁfetcbawtﬂ@adeﬁeﬂrqﬂn&nt&rgﬂnﬁ (zeftemientgraitis agentthd sedttent apgnadantber ar e
made ready for addition in this way, the lid 16 is closed, and a desired
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buttons on the operation/di spl ay panel 81. By pressing a start button
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entire session of laundry washj n In_ste | aundry shj ng | s started
at a preVASBRISFIeam agp IR thed awer ﬁ%aelmﬁ@ﬁltbé% BiethatTad a5 Tpegl Maethar ect ed

or not is checked. If a tiner-started operation is selected, the flow
proceeds to st edter SRO@pteigennand thdérchinmnt ppot dedfiering st 820Padd ready dipr
S206, whet her the operation start tine has conme or not is checked. If the

oper at i omdgfthtin thifahage GANES istdidded | M @ﬂ&ﬁ@cﬁd@r&@oﬁ]&@ﬂdr?%%hmgﬁs sd16RedS202,
whet her a washi ng process is sel ected or not is checked f a washi ng
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 n 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 is 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 1s
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 5202 to step S203.

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



20 process is selected, the flow proceeds to S300. How t he washi ng process
in step S300 is executed will be described later with reference to the fl ow
chart shown in Fig. 11. On conpletion of the washing process, the flow
proceeds to step S203. If no washing process is selected, the fl ow proceeds
directly fromstep 5202 to step 5203. In s2ep 5203, whether a rinsing
process is selected or not is checked. If a rinsing 19 process is selected,
the flow pr 0 LRSI pr i i t ed
TS sl ot A b s T SR e
In Fig. 10, the, rinsi raGgess. ks _repeat three,ti ngd_each st f

t he proces§m?%n%H%anﬁﬁg Y gFgBW“ﬁﬂﬁgg?cﬁﬁﬁﬂegosd¥%ﬁgﬁﬁﬁnIgﬁgagged%gﬁghﬁgs
"S400-1," "S400-2" and "S400-3." The nunmber 5 of tines of the rinsin

process i s tBengpe poepssis mpsatedithisn timep, 4nd;egcl slgp of tlgyprgoeps 1§ ghopry PHAR step
rinsing process. On conpletion of the rinsing process, the flow proceeds to
step S204. nufnbaowith asifige mpnipredded sich ab 68408d],” ' B40F-LOandtHO6d’s dihe eotnbyr
fromstep S203 to step S204. In step S204, whether a squeezing process is
sel ect eds orofRptesi F RO RIBKEE prodes@is b ab AL ZdiRPetRINOC E8 Shik TafekS44®RE: i Ninkl OW
proceeds to 5500. How the squeezing process in step S500 is executed w |
be describ%g hat%&mﬂéth reference to the flow chart shown in Fig. 13. On
conpl eti on of "R Squeezi ng process, the flow proceeds to step S205. If no
squeezing process is selecéed,_the flow proceeds directly framstep S204 to
step S205. In st&hcappisiion gh Herasignpresesy jas ﬁp}”d?foﬁﬁedﬁ @ SEBAZPBI | Ernogensing,
particular a processing 15 unit (mcroconputer) therein, is automatically
execut ed i rpragsordendged, whe flow proedes dreiinfdm spepos2B3uoeatepl 520dddi ti on, the
conpl etion of |aundry washing session is indicated by sounding an

oper ati on- conpl etth GfepP82M®, WHctGOTR! Qhé@heOprodbds NRIQRLY 8f inBN%s chdtRedasier 1
goes back into a stand-by state in preparation for a new session of |aundry

washi NGi0 squeezing process is selected, the flow proceeds to $500. How the squeezing process in step

8500 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 $204 to step $205.
In step 5205, 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  rnsing, and squeezing will be described.
Fig. 11 is a flow chart of ’;he v&ashing process. | In step Sv301, 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 is selected, the flow proceeds to step S308; if not, the flow proceeds directly from



Next, with reference to Figs. 11 through 13, the individual processes of
washing, 20 rinsing, and squeezing wll be described. Fig. 11 is a flow
chart of the washing process. In step S301, the water |evel inside the
washi ng tub 30 as sensed by the water level switch 71 starts being
nmonitored. In step S302, whether |aund2¢ anmount sensing is selected or not
is checked. If laundry amount sensing is selected, the flow proceeds to
step S308;ed §302ab.53bke flow proceeds directly from 20 step S302 to S303. In
step 5308, 't he anmount of Iaundry |s nmeasured on the basis of Ioad of
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water, water fills the washing tub 30 rapidly. The detergent agent put into
the detergent lolstapp®i035theingaigovppéreieed yalwashest ewayd, pd tweser 1apgered| iole thé
water and mxed with it, and enters the washing tub 30. The drain val ve 68

remai ns ckhasgd uh\he mhﬁohgh wetvedied fe¥Ehousi X CIBinck tHehRGl walkthRes Shlveaelks sevel ,
the main water feed valve 50a is closed. The flow then 10 proceeds to step
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trapped in nmany parts of the |aundry to escape. If as a result of the 15

pr epar at oing asRss she washinghbvidk erThealrain valvedat eeotass dysetlhe Whehahe wates!lewshi t ch
71 becones |ower than at the beginning, then, in step S305, the main water
feed val vavibBayli detapemhe dettvert&Upwdl yihe adeh Waen fedwanversoh os 6166AYeTht ovsekn

wat er |evel.
10 proceeds to step S304.

In step S304, a preparatory operation is performed. The pulsator 33 is rotated
repeatedly in forwérd 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

{5 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” 1s selected, when the
preparatory operation 1s 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



If a course of |aundry washing including "cloth type sensing” is selected,

when the 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

| evel is greater than a predeterm ned ampunt, the laundry is judged to be
of the highly water-absorbent cloth type. Wen, in step 5305, the set water

| evel is i ) f d 308. i he
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i s washed. The squeezing spindle 44 remains braked by the brake nmechani sm
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tub 30 does not rotate. 5 On conpletion of the period in which the |aundry

i's washed |anlify hbe:, Bl wadhinori@h B0 dbes n@trefate t he fl ow proceeds to step S307.
In step S307, the pulsator 33 is rotated repeatedly in the forward and then
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will be described. First, in step S500, the squeezing process i s executed,
of whi ch dheléswieidoandothenirgyersetiiregiioematl ipsrting tiervals.er Brie @ctnits the 1ayrgiy ohar t
shown in Fig. 13. On conpletion of squeezing, the flow proceeds to step
5401. I n do@pnSéitliheidte paimiswatierspfaddvealyvia hOawishingopenay, Eid iwvdb&s in S
supplied up to the set water level. 15 On conpletion of the supply of water,

the flow proceads hos@kene Y Pdion! It 1B BRs 2h 308 Preparatory operation is

per formed. ring the preparatory operati on perfornmed in step

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 S402.  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. If, asa

20 result of the preparatory operation, the water leve] 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



$402, 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 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 |evel swptch 71 becones |ower than at the
begi nning, the main water feed valve 50a is opened to supply additional

water to r 4 r vel .. t r.ecoverl he set ter |level
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43 so that, even when the rinsing water and the |aundry nove, the washing

tub 30 dassmdnpimov@tied @ashine@ab Gonpketdtabaf t he period in which the laundry
is rinsed with the main current of water, the flow proceeds to step S406.
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rinsing is assuned to be perforned with rinsing water stored in the washing
tub 30. Th¢ forwardand dgn revenssi digpoiipnshatsthortddnevtervals. | This perrhitswie dayndrakos o
possible to performrinsing with always repl enishing fresh water, which is
cal | ed "rlbsshngnd Whdrbypperinifagit Watspread @enliyOinp@e fvo4sking MSi 3 WHid isdbs ikept
supplied fromthe water feed nouth 53 while the washing tub 30 is rotated

at a | ow speetiont hebAnd RlthiRe. " Shover
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  rinsing.”
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
dﬁfing 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



15 rinsing." In the final rinsing process, different sequence fromthe above
is executed. This will be described in details later. Next, wth reference
to the flow chart shown in Fig. 13, the squeezing process wll be

described. First, in step S501, the drain valve 68 is opened. The washi ng
water in the 20 washing tub 30 is draiged through the drain space 66. The
drain val ve 68 remains open during t he squeezi ng process. Wien nost of the

washi ng it e n t cl nechani. s 2 t he
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squeezing spindle 44. This causes the washing tub 30 to start squeezing
r ot at i ontheTwashipaligai®r 33 rotates together with the washing tub 30. Wen
the washing tub 30 rotates at a high speed, the laundry is pressed agai nst

the 5 inner citennfienatingiubved fotgbs ihehiwdshedal) thauddyly ptdedcaninst fagal
force. The washing water present in the | aundry al so gat hers on the inner
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washi ng tu ns upmar n A ta pere ape as describ ear

washi ng vvater dr n the c trlf al force rises along.the r face
of the” WESHItG ooy URCHETRE btk ipebattie, dabnduCuRETi S of en
washing tub 30, it is 10 drained through the drain holes 31. The mashrng

wat er t haashiag i entl, fsmemthchwashing WO widenBaprd én ¢ keperedribrpsasdesobedf t he
wat er tub 20, and then flows down al ong the inner surface of the water tub

20 to thearet timvashidgdheateptigverd ?bt}%&enﬂfffﬁga/l/&sﬁbﬁﬁeﬁl\@lbﬁg'tﬂesmhé}%rﬁb@bﬂ_ﬂﬂ out
of the cabinet 10 through the drain pipe 61 and then through the drain hose
60. washing tub 30. When the washing water reaches the top end of the washing tub 30, it is
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 dram hose 60.
In the flow shown in Fig. 13, after squeezing 1s 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 1on elution unit 100 and the

water feed mouth 53. The ion ehution 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



In the flow shown in Fig. 13, after squeezing is perforned at a relatively
| ow speed 15 in step S502, squeezing is perfornmed at high speed in step
S503. On conpletion of step 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®y. The washer | is furnished with
an ion elution unit 100. The ion elution unit 100 is connected to the
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Figs. 3 through 9, the structure and functions of thé ion elution unit 100
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mouth 53 on both ends. In other words, the ion elution unit 24 100
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feed passage 52b is constructed by connecting the pipe, which protrudes

fromthe wathefort@edear ARSI thdwadher § heHsulevaraintin {ceed washerethbP Bremdt Arand@se.
In the schematic view of Fig. 1, the water feed valve 50, the ion elution
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unit. Fig. 4 is atop view Fig. 5is a vertical sectional view taken along
line A-A $t®vinisi nveiigal sectighiagy viegv takenlabangalinevArA isbawvn e dtig ghalFigi v tlaken
along line B-B shown in Fig. 4. Fig. 7 is a horizontal sectional 10 view
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casing 110 forned of transparent or translucent, colorless or colored
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The ion elution unit 100 has a casing 110 formed of transparent or translucent,
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 1s 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 honzontally 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 lowe'st 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 id 110b.  (See Fig. 5.)

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



of a casing body 110a having an opening at the top and a lid 110b which

cl oses the opening at the top. (See Fig. 5.) The casing 110a is shaped as
|l ong and narrow, containing a water 15 inlet 111 at one end of the

| ongi tudi nal direction and a water outlet 112 at the other end. The water
inlet 111 and the water outlet 112 are pispe-shaped. Cross-sectional area of
the water outlet 112 is smaller than that of the water inlet 111. The
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space of the casing 110. The lid 110b is fixed to the casi ngl I10a vvlth
four screwsh frgasipgd 0 filgd vathywater, seeag! ipnsryf theymefad of waispitheicly A 1% jged
casing body 1 | Ca and the lid 110b. (See Fig. 5.) Inside the casing 110, two
pl at e el erltdrvddemielirandicdlBomrvehiaiavangithesiois as titecanode 2fde ap dreahbmbknit 0 Fohe
water current flowing fromthe water inlet 111 toward the water outlet 112,
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113 and 114 w'th the casing 110 filled with water, nmetal ions of the netal

of which the eIetrods 113 4 are.forned are eluted from i chever
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113 and 114 may be so constructed that plates of silver each neasuring 2 cm

X 5 cm angthabout 1 mmthick are arranged about 5 mmapart from each other.
Material of the electrodes 113 and 114 is not limted to silver. Any netal
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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 1on 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 tume 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)



el ectrode show an excellent sterilizing effect, even on nold. From an all oy
of silver and copper, silver and copper ions can be eluted sinultaneously.
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. Mreover, an anount
of elution of netal ions can be controlzbed by controlling electric current
or the tinme for applying a voltage. Conpared with a nethod of eluting netal
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is possible to electrica | ect the nmetal ions are added or
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flowi ng through the inside of the casing 110, in other words, fromthe
wat er i nltbe dbwhstteawesidt. t he water outlet 112. (See Fig. 7.) 26 The
pl an-vi ew shape of the casing body 110a is al so narrowed from one end havi ng

the water inlefheldidcttfies NE3 RhdET4 B AN FQShdehRr PRIME AHtbelindd315 Nagshy

the cross-sectional area in the internal space of the casing 110 gradually
decreases_f{r t -Ssi;de rd. do ream side, . 5 The . .
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116 are provided %hezﬁép resgfctively. The termnpals 115 and 116 are
di sposed #tthderges shtbeicksiigdes bP andd 14 9gdke wistiena skicekangggsiowmizonibe lpyar on
t he upstream si de, hanging down fromthe | ower edge of the electrodes 113
and 114 repef thewddoroddhl 3eindcltldodpediidlyand the termnal 115 are forned
integrally fromthe sanme netal, 10 and the electrode 114 and the term nal
116 are fornedyhdtieardlel y13f semiehemsiasmel 1.l fornl&iBintegraily from the same metal,
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 1s made
of synthetic resin and engaged iﬁto 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.



el ectrodes 115 and 116 are led to the bottom of the casing body 110a through
a hole formed in a bottomwall of the casing body 110a_ Were the termnals
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
forns a double sealing construction toge&dlher with a second sl eeve 175 15
described later so as to prevent water fromleaking fromthis portion. At
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termnals 115 and 116, is integrally formed. (See Fig. 6.) The term nals
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way of o B2 ESoRIAERL &dshe%%ﬁ% oA ELGE) B ot %ﬁ%ﬁﬁf%‘ﬁoﬁ%%%%ﬁ%h@f% RN ng
in the casi n 110 are ct eqégy 20 sl eeve de insulation naterial .
Two typesg%‘ e BE 5§ ‘E“ e n Iﬂé ganerhodys tB‘i‘mg Hhengtps epsen n

and engaged into the roots of the termnals 115 and 116 A part of the first
sl eeve 17dhespeaddieero! Bhandsthelelegfodehd 12khedd tbdes 113 and 114, formng
projections on the side of these portions and fitting these projections to
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113 and 114. 5 As nentioned above, the termnals 115 and 116 are | ocated on
the upst r therfids] @b, ofupes 176lie 6 shapses alfotk iadermet o ¥ e fitiposthe position ditde &irst t he
el ectrodes 113 and 114 are supported by the first sleeve 174, which is

engaged t glethel T4er gheak. 5135 Hiidsipbort 06 ddihel fReippRtclgcss ©F firsthdedvid 74 10D,
a support 176 in a shape of a fork is forned so as to fit to the position of
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st sl eeve
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 Iid 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.)



10 and becones a rigid support, together with the second 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 [ ong and
short fingers, by which the electrodes 113 and 114 can naintain an
appropri ate space between each other on28he side of the lid 110b. The
downstream si des of the electrodes 113 and 114 are al so supported by the
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by the supgorts 177 and 178 at the Iovver and upper edges on the downstream
side respdftively so as not to nove. 20 As shown in Fig. 7, the el ectrodes
113 and 114 are so arranged that the surfaces opposite to the surfaces that
are faci ng eadWhot her ndcespryaospaleetht vadilt dfethe naseng 510 fracle smblldrhe is pasihhy
110. Moreover, as shown in Fig. 5 the electrodes 113 and 114 are so
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i nner surface of the casing 110. (Portions which are in contact with the
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ei t her space 1's meen e ups and
domnstrean15|de e&ﬁes of thF electrodeg 113 and 114 and the i nner surface of
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much smaller, it is possible 5 to construct the electrodes 113 and 114 in
such a nakides strhmdr of henesal mfeab esmopmod ionghd wpstrean sslerdf deededitvdes Biearfdaldidng
each other are attached firmy to the inner wall of the casing 110. In order

to prevends kiRl @FiELY aCitfider AB0AEbldcBd if MRt RBhedtioh Hifdel el Bt firdes 1343 and
114, a strainer of a metal nesh is nounted on the upstream side of the
el ect h& d%r ﬁ%%u%% %llpreventmg foreign objects from intruding into the water feed valve 50, and

it also serves as an upstream strainer of the ion elution umt 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



As shown in Fig. 2, a strainer 180 is placed in the connection pipe 51. The
strainer 180 is 10 for the 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 nmesh 181 is
mounted to the downstream si de of the el26ctrodes 113 and 114. The strai ner
181 prevents broken pieces of the electrodes 113 and 114 from flow ng out

when t heyisar e Tohho ekt aitvohngk Bira@kemadyechRed@l RGoEaH difEndcitc@NdI 25 MEhe The
15 water outlet 112 can be selected as a site for nmounting the strainer 181,
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180 and 181 are renovable so that foreign objects they catch can be 20
removed oiesigiapestibiooal theosleqtiddatdimg cirawitciS@ggi ng can be cleared of. Fig. 9
shows the drive circuit 120 for the ion elution unit 100. A transforner 122

is cofinected tTythervRmtraklly ddirbutddaikcait gdveatini ds gonesnnbeidd,Sa paslleowsi ep
down 100 Vto a predeterm ned voltage. The output voltage of the
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125. The 'SSBRSTEADY AFAPERTOTCI4 e I then BEME dig e nsiant (Rifasg by consapv gl y a
constant current to the electrode drive circuit 150 described | ater w thout
bei ng i nf¢itfeiiced. syl pahemsurphied fo 8 lacropespeenht® tHicongrocompueEr 48P coateoldr i ve
circuit 150. 5 To the comercially distributed electric power 121 is also
connect edtheisturpdy of 4 ediacvi 2%conhbged bangto bneend d2theapringat ichY iof ghediratbforinet .

The output voltage of the rectifying diode 126 is snoothed by a capacitor

127, 1§ t PENafdQhOBS BRI SAthanied ! haG Y. a constant vol tage

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 L.l 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 apphied to the base of the transistor

20 Q3. Thus, the transistor Q3 turns on.

On the other hand, the diode D] 1s 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 1on elution unit 100, there

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



circuit 128, and is then supplied to a mcroconputer 130. The m croconputer
130 controls the starting of a triac 129 connected between one end of the
primary coil of the transformer 10 122 and the commercially distributed

el ectric power 121. The el ectrode drive circuit 150 is conposed of NPN-type
transistors @ to 4, diodes DI and D230and resistors Rl to R7. These are
i nterconnected as shown in the figure. The transistor QL and the di ode D1

form a phot ocoughef ad slkctrianfhrieheistyagedithiodeh @ @AGIHHRA ud PoleinR¥hef AFdttion
phot ocoup] er 152. The diodes D1 and D2 are phot odi odes, and the 15
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flows fromthe anode-side electrode 113 to the cathode-side el ectrode 114.
As a resuphbde in the ion elution unit 100, there are produced netal ions as
positivel y-charged i ons toget her with negatively-charged ions. 30 When an
el ectric curre ass through.the ion.elytion unit e direction
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wears off, Wmle t he eI ectrode 114, which is at the cathode side, collects
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the perfornmance of the ion elution unit 100. In order to 5 avoid this, the

el ect r odethdrcumentcthatdiovis i@ canthe kEecopdesal I8dandnl 1d4. cbnpind sdy, the transistors Q1
el ectrode-cl eani ng node.

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 particuiar, 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 df
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



On reversing the polarities of the el ectrodes, the m croconputer 130
switches nodes of control so as to invert the voltage applied between the
lines LI and L2 and thereby reverse the current that flows between the

el ectrodes 113 and 114. In this node, the transistors Q 10 and 4 are on
and the transistors @ and @B are off The m croconputer 130 has a counter
capability, and switches nodes of control as described above every tine a
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in the circuit under "discussion, the current that flows between the

el ectrodes 113 agnd 114.of the ion el.uti.on unit 100 1S nitored.on,the, basis
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beconmes equal to_a predetermned m ninumcurrent, a current detection
circuit 180/ed@f@Et 50, therqpe proyeded; f gurreiH edetertion cicwl mdd uihpledictin shepasrent
detected is transmtted froma photodi ode D3, which is a part of a

phot ocoupiedg 168cr thhm aupredstcphiotd tuaisust arre@b t@n thee basic vbclonpuiper ofl83s The
m croconputer 130 then drives, by way of a line L3, a warning indicator 131
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provided in the S operation/display panel 81 or in the contraoller 80.

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 10ns generated by the ion elution unit 100 are poured into the washing tub
in the following manner.

15 Metal ions 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 ninsing. 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 1s 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
TINSINg 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



Moreover, in order to cope with a fault such as short-circuiting within the
el ectrode drive circuit 150, there is provided a current detection circuit
161 that detects the current being larger than a predeterm ned naxi num
current. On the basis of the output of this current detection circuit 161,
the m croconputer 130 drives the warning2indicator 131. 10 Furthernore, when
the output voltage of the constant current circuit 125 becones |lower than a
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a selaptqggugggggghgn performed by way of 20 the operation/display panel 81
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t hrough a sel ection operation perfornmed by way of the operation/display
panel 81,flovtihg filliaw the doeads sparesdfepe 542 2jutich wmot 100 heSitutishdpuslgedasdiia st ep
5426. In step S422, both of the main water feed val ve 50a and the sub water
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passage 52a and the sub

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.



5 feed passage 52b. Step S422 is a process for elution of netal ions. A
predeterm ned anount of water, which is set to be nore than the vol une of
wat er set for the sub water feed valve 50b, is flowing, filling the
internal space of the ion elution unit 100. Sinultaneously, the drive
circuit 120 applies a voltage between the el ectrodes 113 and 114, so that
ions of the nmetal of 10 which they are fornmed are eluted into the water.
When the netal form ng.,the .el ectrodes, 11 nd 114 is silver eaction of Ag
Ag s e ocour s MR ehB GRS Aiodaos ks O Greh Ay or Spre’ Bh Mudl ehe
water. The electric current flow ng between the electrodes 113 and 114 is
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detergent chanber 54 and then is poured into the washing tub 30 fromthe
wat er outhetbebsa, the whywabr tded wdwe0b 15closdd. etlhEbstef-obd feddive; saternwatresly,f eed
val ve 50b, smaller anount of water than that fromthe main water feed val ve
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the sub water feed passage 52b. If a treatnent agent (softening agent) has
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together with water. This addition is performed sinultaneously when the
metal i ondddiian adeatmenh de@it delegieda si phon does not occur until the water
| evel inside the treatnent agent chanber 55 reaches a predeterm ned |evel.
This perm ts t Kéehiaguiedetermisat arotntafentter sotdeng ngptadgent hastteeb@ohedddnion t he
treatnent agent chanmber 55 until the time conmes when water is poured into
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much as or nore than the anbunt to cause the effect of a siphon to occur in
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10 the application of a voltage between the electrodes 113 and 114 1s stopped.  After the ion
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, i step S422, metal 1ons and a treatment agent (softening agent)
15 arc 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 ion elution unit 100 is generating metal
tons. Either of the above time may be shifted to be earlier or later than the other.  After the
1on elution unit 100 stops generation of the metal 1ons and while water containing no metal
20 ions is additionally fed, the treatment agent (softening agent) may be added. The point i1
that it is sufficient so long as the addition of metal tons 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,



adding a treatnent agent, is perfornmed automatically, irrespective of

whet her or not a 5 treatnent agent (softening agent) has been put into the
treatment agent chanber 55 so long as "addition of a treatnment agent" is
sel ected. When a predeterm ned anount of water containing netal ions has
been poured into the washing tub 30, afl the concentration of nmetal ions in
the rinsing water is expected to be a predeterm ned | evel when water
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t hrough an effect of a siphon conpletely overlaps the tine while the ion
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respectively in one sequence. As described before, the termnal 115 is
fornmed to hiédlekecthippd off3 Moregraal thereamd not doacerar for nexicessivg deforfaationdoft o
the electrode 114 integrally, fromthe sane netal. Therefore, 34 different
from a caselewhetes tid irfigitesdultiBaahsrt ar@iconnect ed, potential difference does

not occur between the electrodes and term nals, thus preventing corrosion
from egcurring.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 matenal, 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



Additionally, being fornmed integrally sinplifies the manufacturing process.
The space between the el ectrodes 113 and 114 is set to be in a tapered
manner, 5 becom ng narrower fromthe upstream side toward the downstream
side. This nmakes the electrodes 113 and 114 be in line with the flow of
water, and the electrodes 113 and 114 ar3d nore |likely not generating
vibration, thereby even when they wear off and are thinned, they hardly are
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116 are brokg m dway of their use In the el ectrodes 113 and 114, .t he
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fromthe edge on the upstream side. The el ectrodes 113 and 114 wear off,
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general , depletion occurs at the edge portion. Although the termnals 115
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they are not conpletely at the
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 13
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 1s 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 downward through the bottom wall of the casing body

110a.

The cross-sectional area of the water outlet 112 of the ion elution unit 100 1s smaller



edges, but at rather deep inside portions fromthe edges. Therefore, it is
not necessary to be worried about a situation that the depletion starting
at the edge of an electrode reaches 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 qp their upstream sides. On the other
hand, the downstream sides of the electrodes 113 and 114 are supported by

t he supports.177.and 178.  Since ey, are _supported rj.qgid on bat h stream
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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 the efficiency of ion elution.

The ion elution unit 100 1s arranged in the main water feed passage 52a for a large
volume of flow whe;'e a large amount of water flows. This permits the metal 1ons 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 100 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



than that of the water inlet 11 | and has |larger resistance to the flow of
water than the water inlet 11 |I. This nakes water entering the casing 110
through the water inlet 111 fill the interior of the casing 110 w t hout
causi ng stagnant air and soak the el ectrodes 113 and 114 conpletely.
Therefore, such situation as the electrgdes 113 and 114 have portions that
are 5 unrelated to the generation of nmetal ions but renmain un-nelted does
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increasing the efficiency of ion elution. The ion elution unit 100 is
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The water outlet 112 is placed at the |owest |level in the inner space of the
casing 1169 ayHepereitdheieam tlosdnmipverd s dawnsgeamdraro ihag paint om\upirestk00 i s
stopped, all the water in the ion elution unit 100 flows out through the
wat er out | étokth ieckn of dresaeptemies | 1hand® 014 de moa doasge acchjeq @msthe@bemnstream
remaining in the casing 110 is frozen when it is cold and the 1ion elution
unit 100 fgjgks or breaks. A strainer 180 is placed on the upstream side of
the el ectrodes 113 and 114. This nmnakes it possible that although solid
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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 is 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
treatment agent (softerting agent) are added is agitated by a powerful water flow (powerful
swirl) and thus promotes contact of the laundry with the metal 10ns and attachment of the
treatment agent (softening agent) to the laundry.

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



37 the electrodes 113 and 114. Consequently, a foreign object does not
damage the electrodes 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 sides of the
el ectrodes 113 and 114. If 5 the electzpdes 113 and 114 are depl eted and
becone fragile due to a long-tine use and get broken into pieces and the
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rinsing water to which the netal ions and the treatnent agent (softening
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t hus pronotes contact of the laundry with the netal ions and attachnent of

the treat gRRY rA08Ohak S HRAhE PrEQ8EY sh1P it PPodr@&WNffYexample, by displaying 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 10ns to

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

After step 5425, 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 S$423 (powerful swirl); four minutes and fifteen seconds for step 5424 (mild swirl),



By thoroughly agitating by the powerful swrl, the netal ions and the
treatnent 38 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 tinme, the flow proceeds to step S424. In step
S424, the situation is conpletely chang@d. Agitation is executed by weak 5
water flow (mld swirl). Its ainmed purpose is to make the netal ions
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water flow (powerful swirl). This helps distribute the metal ions to 15 the
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$406, the tor 33 ..rot atedly. in the forward and then reverse
directi onslggbg $5R FPIEAGRS Pﬁtﬁlﬁfw‘ﬁg’? ﬁ*eﬁ ﬁVE)é‘?Cﬁ’PE% the laundry to | oosen, and
thereby permts it to spread evenly in the washing tub 30- 20 This is done
in preparation fhensyswislzisrggnerates ihermotpi ¢l ramaisON (Begng ne forehat direshioni ng
performance of each constituting elenent from step S422 to step S406.
OFF, ON (turning in reverse directio_n) and OFF cyclically. The ratio of ON time versus

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 1s contrived. Thereby the metal ions can be attached sufficiently to the
laundry 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.



An exanple is given to show the distribution of tine for each step: four
mnutes for step S423 (powerful swirl); four mnutes and fifteen seconds
for step S424 (mld swirl), 39 five seconds for step S425 (powerful swirl)
and one mnute and forty seconds for step S406 (even spreading of laundry).
Total tinme fromstep S423 to step 406 i40ten mnutes. The mld swirl period
may be replaced with a still period. Wien "rinsing with pouring water" is
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the nmetal ions can be attached sufficiently to the laundry and exert the
expect ed ssepardi¢lyi nghiefif bestause 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 1ons.  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 (sofiening 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 is inevitable that the metal ions and the treatment agent (softening
agent) meet in the washing tub 30, it 1s 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) 1s added to

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

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



Distribution of the tine for step S423 (powerful swirl) and the tine for
step S424 (mld swirl) may set to be constant despite the volune of water

i nside the washing tub 30 and/or the anmount of laundry. This nakes control
programm ng easy. 40 Distribution of the tine for step S423 (powerf ul
swirl) and the tinme for step 5424 (mld4swirl) may vary in accordance with
the volune of water inside the washing tub 30 and/or the anount of |aundry.
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ions and a treatnment agent (softening agent) separately. This is because
when the nkeajeqperly, dhempetablons oatt ofprge iatcdiepierd momppnarie by geftingrgomtjot

agent, they change into chem cal conpounds, thus |osing the antimcrobial
effect 10 oiththetremmant dgemssoftdonevaient)qfihtoh @ncanmtioi anf losethelr andRscroBiali n
inthe rinsing water till the last of rinsing process. Al so, the |oss of
the effect .@f.tthe netal ions can be conpensated to a certain degree by
setting the concentration of the nmetal ions appropriately. Therefore, by
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the netal ions and the treating 15 agent_ (softening agent) are separately
added for &epdriatthe prgues ibs3bf Hewaichdt is| dyupass blegotsafonp timbnalgipssts by
househol d efficiency, although the efficacy of addition of resistance to

m cr obes i svatee bergdontddyhihyly, A thheugherd of Trinsinaenvith ablrgt wagter T hén nigt adsel ons
and the treatnent agent (softening agent) neet in the washing tub 30, it is

desirabl e i RueMERite! OSMiAd ABOBRL I Ng i n contact 20 with each other until
they enter the washing tub 30. In the enbodi nent of the present

10 In case of “rinsing with pouring water,” metal ions is added to the pouring water,
and thereby it 1s made possible to make a necessary amount of metal 1ons 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 Qf the two types of treatment

20 substances will be described.

In steb-S421, when the treatment substance to be added is not both of the two types,
the metal 1ons 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



invention, nmetal ions are added to the washing tub 30 fromthe main water
feed passage 52a through the detergent chanber 54. The treatnent agent
(softening agent) is added to 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 passaggzfor adding the 41 treatnent agent
to the rinsing water, the netal ions and the treatnent agent (softening
agent) do t 4 i h t4 t.ln . hi ng
Fib 30, CONCkEEC Who RIL 86kt R BE et 261, W Ao bR e Rt R BB nent s
by getting,contact ith th eat nent agent (softening agent) of high
concentratﬂﬁﬁﬂﬁﬁﬂmFﬁ%%t?ﬁ%?g4%%tinicrobial 5 effect. I'n the description,
the final rinsing is assunmed to beiperforned_mﬁth rinsing water stored in
t he washi ng t ublBHep Bk Weermaiptwiter fatdsenlyro¥ki ibbperted apd mfaserfiomsdntioj thamain
rinsing by water being poured, nanely, in the manner of "rinsing with
pouri ng watvater Teedrpatdaps 52aseThe dubevpauteativaiad 80b BGidt db&ed e tWlenivedé: flob@ | n
case of "rinsing with pouring water," netal ions is added to the pouring

wat er s an st ol i.bl . t al
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ions attac o the [laundry w thout concentration of the
metal ions jn the ter ri the rinsi W t ouri.ng wat.er. \Wien an
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ions can be fed to restrain consunption of the electrodes 113 and 114. 15

Ei t her of wphateradWihendnis deiermsedeiaan presistermingd anjoust of walat penitinggiedtaries, and
the addition of a treatnent agent (softening agent), the second treatnent
subst ance, hasbaptpoaredl into the washipgsst B eindet prideterafifiad eoticegidtioerof dletdiliens
additions or both of the additions. Wen both additions are not to be
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al ready been described. From now on, "addition of either of the two types of

treat fipnt level, application of a voltage to the elecirodes 113 and 114 is stopped. After the ion

elution unit 100 stops generation of the metal ions, the main water feed valve 50a -continues
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 swisl) 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 lons are

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



20 substances will be described. In step S421, when the treatnent substance
to be added is not both of the two types, 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 ngf is 42 checked. Wien it is
determ ned to be netal ions, the flow proceeds to step S427; if not, the

fl ow proce he nmain-water feed valve. 5 is
opened andﬁgg éﬁ %%gﬁgéﬁﬁ%% % §E%§B%§ﬁéé?%ﬁ egg(%ﬁ?gﬁgeﬁﬁﬂﬁ.w e 0 Ql%ater
feed valve 50b is opened. en ter flows _ 5 through. the ion elution
unit 100, ¥ I@ﬁP@28EYV@ﬁpfgffgﬂﬁﬁﬁﬁ?€§S b parer ferdd Botemleniscised| ect rodes 113
and 114, which elutes ions of the netal conposing the electrodes into the
wat er. \Wen it ABerddreesabi netkrtfaed valver &dkete chisadédthenmaimt weter iatde valyenitai ni ng
metal ions has been poured into the washing tub 30, and a predeterm ned

concent r at ¢omineds wEkal whiengnd ktdpé FRdinignshagheatfer Bagl ibado teakndthdoybaddi ng
wat er containing no netal to a set water 10 |level, application of a voltage

to the el eghrpdesedd;and 114 is stopped. After the ion elution unit 100
stops generation of the nmetal ions, the main water feed val ve 50a conti nues
to feed water until th ter.level inside t washi ng tub 30 reaches the
set Tevel  art ehhtniy ST AR Piossr i cERdd 0 Seh e R AFTETAG S | 1
t he same manner as  when the netal ions and the treatnent agent (softening
agent) ar ewheiuwgtasjongland mreaimsng agent %safieping] apeniyraoe eddbd simdmngazdy, (thoWewf ul
swrl) to step S424 (mld swirl) and then to step S425 (powerful swirl) and

to step SAPhcéeydronsBreadpogerdil Whibhdiy step Bag4nindit swirh)landpeh @6l sepnS4rs
replaced wwth a still peritod. If, in step S426, the treatnment substance to

be added i ﬁ)oﬁ%}fuf@v@iﬁb ah@ﬂ?steﬁ Reds Eehv@n 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 1s attached to the laundry. However, since it 1s not
necessary to equal the stép-time distnibution 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 fhe laundry, unlike the case of the metal ions. Therefore, it 1s 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,



treatment substance is treatnent agent (softening agent). In this case, the
flow proceeds to 20 step 428. In step 428, both the nain water feed val ve
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#4operated and netal ions are not
generated. After sufficient water for causing an effect of siphonis

suppli ed t gcckReatthd sehdRALTBIY 111806y SRAREAN 11?5‘@16'[\}3)‘?(51%4 CAER refYEMem
(softening agent) is put into the vvashl ng tu by way of the siphon 57,

t he sub wa f |ve 50 b is closed. After the sub water feed val ve 50b
is closed, E)ﬁ}twn%%|9rnﬁ\{1\€;lvater feed valve 50a continues to feed water and stops
f eedi ng when the water |evel inside the washi ng tub 30 5 reaches a set
level . After sté&fieBapgyen Areaqding opiBededs tte&ecqueﬁqw@:@g rpfafigh of Ky wWashngt he
same manner as when netal ions and treatnent agent (softening agent) are
“added si nukubaiteisusipped,tangd Watows forece egan ind agiBdaBto(eowmer fhelevemipreiding of st ep
S424 (mld swirl) and then to step S425 (powerful swirl) and to step S406
(even spreafhihg. of THih Geb@RATS) evehheprBadigly SW dallePetinge 9 &ﬁfécﬁﬁ’% neRb@ced
with a still perlod In thi's way, even when only one type of treatnent

subst ances &?%gtﬂ h of the steps fromthe powerful whirl to the mld
SwWirl andtS Pie werful whirl is to betaken to ensure that the

t r eat ment subst nce IS attache to the | aundry ince. it is not
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treatnent agent 15 (softening agent), the step-tinme distribution is adjusted
to fit theofypeingffot cemtetrg uneyebspmadieg dfnlacabe. of\ftar twatatsopply iagenshed,
(softening agent), it does not take a long tinme to attach

water i1s agitated hard in agitation 1 period to change the arrangement of the laundry.

10 After that, in agitation 2 period, agitation 1s 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 munutes 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



to the laundry, unlike the case of the netal ions. Therefore, it is possible
that after step $S428, only step $S423 (powerful whirl) and step S406 (even
spreadi ng of laundry) are taken 20 and step S423 (powerful whirl) can be
finished within a short tine such as two mnutes, for exanple. Wien | aundry
cannot be spread evenly in step S406, the washer 1 vibrates heavily during
t he subsequent squeezing process. Vibration resulted fromuneven spreadi ng

of laundry._i: E i : t r,
shock. senshriifg §ERRAHLRE RIEHERGEh SrkiRlh FPR0RT VElh Aan PREDERERE: g
the voltage_versus current pattern, of the notor 41. .Wien .uneven spreadi ng
of 1 aunds yee U5 BECLIET BRI e A Po b Dr skl iRRFEbial fgridsnt on te
stopped, and water is fed once again and agitated to recover the even
spreadi ng pndey dogsipeirfgde aways recovery of even spreading is called "rinsing
for correcting uneven spreading of laundry." Fig. 16 is a sequence chart

showi ng t he per Whdmadetnofs eabhmed &resttrecting eevphn Gpeading off Ianindsy nghf witer
correcting uneven spreading of laundry. After water supply is finished,
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the |l aundry. 10 ter that, i'n agitation 2 period, agitation is executed
little by little,at sPor tine.dntervals t spread the | aundry evenly so as
o prepar e Feerr b PR e redeandinoriR ac PolPHRE H it "EHSTY aOY S or
exanple, is 2 mnutes and 5 seconds for supply of water, one mnute for
agitation N HRABECYEFAEHE BRI AMeNt A4inpeiel i9ns 0 toueundsy.ayhichhiapence heenniseased 41
repeats ON (turning in forward direction), OFF, ON 15 (turning in reverse
di r ect i on) wathdh©mktat yoak i andlthues.it §ipessitdé tooresdraiObhet doneunveioniud ndedt idrisre
differs, depending on volume of water and/or ampunt of |aundry. For exanple,
the ratio 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 1s
being corrected, the metal of the electrodes 113 and 114 is consumed faster than its deigned
service life, and the time when metal 10ns are not available comes earlier. However, in

15 the above manner, when rinsing 1s 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”™ 1s “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



of time (ONVOFF) 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 netal ions are added, counterneasures to be adapted are
different fromwhen no netal ions are adgded and uneven spreading of |aundry
is detected. The first "different counterneasure” is "to feed water
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| aundry is being corrected, the netal of the electrodes 113 and 114 is
consuned fastven dphadingt & [dendrpedithae iying evdtél @ntAmdg tiheal iome, e pogtidlato i ons
are not avail able cones earlier. However, in 15 the above manner, when

rinsing is QehilheBehifin Fohd 8edtd@s ¥LYRN 19Pr eadi ng of laundry by
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 ions.

Being used for metal ion elution, the electrodes 113 and 114 are gradually depleted,
resulting in drop in metal ion 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, it 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



using water containing no netal ions, in order to restrain the consunption
of the nmetal ions, the fact is indicated and/or notified to users by neans
of display on the operation/display panel 81 or voice nessage, and users
can know that the expected antimcrobial effect may not be achieved. 20 The
third "different counterneasure” is "to4gtop the squeezing rotation with the
fact that uneven spreading of laundry is detected being i ndi cat ed and/ or
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el ectrodes 113 and 114. 10 For alternatlves of operation of the washer 1, it
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uneven spreadi ng of laundry are provided and the kinds and/or execution
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users to determ ne the counterneasures of their wish. Nanely, users can
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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 electrodes 113 and 114 is direct current. At the
15 moment of polarity reversal, the followmng 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'+ ¢~ — 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 nnsing
process 1s an ion elution process.

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



15 nmetal ions, or to saving nmetal ions. Being used for netal ion elution,
the electrodes 113 and 114 are gradually depleted, resulting in drop in
nmetal ion elution rate. When they are used for a long tinme, the netal ion
elution rate becones unstable and the predeterm ned netal ion elution rate
is not obtained. Therefore, the ion elagion unit 100 is nmade repl aceabl e,
and when the duration 20 of electrodes 113 and 114 expires, it can be
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| arger, the current is subjected to be restricted, 10 and the netal ion
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el ectrodes 113 an 4 is reversed cyclically.

10 the electrode B is at ground voltage. At this point, the electrode A is an anode and the
electrode B 1s 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 1s a cathode, that 1s, 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
polanties 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 1ons 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.



The current flow ng between the electrodes 113 and 114 is direct current. At
the 15 nonent of polarity reversal, the foll ow ng phenonenon occurs.
Nanely, when the netal ions are silver ions, for exanple, the silver ions

t hat have once been eluted go back to the electrodes by reverse reaction,
i.e. Ag++ e Ag, when the polarities of t49%e electrodes are reversed. To
solve this problem the followi ng innovation is used in reversing the
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that the final rinsin oces n el ution process Fig, 17, he
i vt e R s o oRsnil SS S psoadohae e B E D ol dal eandh 1 onhg
first place, turned on (opened) at the sane tine, the transfornmer 122 in
the drivefasi theuveltappoapmicatdrs datupeetl oF3. ATholrelgmbhmsotiage et beemt appl | ed
bet ween an el ectrode A (one of the electrodes 113 and 114) and an el ectrode

B (thesot hgirogiatehel 65f eat Zmaes 113 and 114). At first, check of operation of
the current detection circuits 160 and 161 is carried out. 5 This can

elimnate the p@%?é g} lokileY Abst&id0NE ﬁéﬂﬁlta‘ﬂ@o{ ﬁ&ﬁ%ﬁg ?arhc}d'% &l fRtel g& okihon

circuits 160 1 and prevent ‘the neta om e| ng eluted at a

i mproper congcent r After check.of operation, of the current det ctl
i ourts T80CaRtote1 Ty edmBURioar RTE & CPeie oMM OF Ol R B
operation checking period Ti, current starts flowing through the el ectrodes
A and B. Teeirelecs proseeted, il heblerrution ot mpbises appasied. van tag@lelonvmfkf@ o t he
el ectrode B is at ground voltage. At this point, the electrode A is an anode
and the ebledgkr ggticBionshat patibddetweht gilarty viehéred) e tiap plet aibho RlupaY fioch 12

passes, application of a voltage to the el ectrode
10 electrode that was then an anode, can go far from the electrode with the flow of water. Thus,
the metal 1ons 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, cansing the antimicrobial effect of the metal ions be exerted evenly over
faundry.

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 stabilfzed, and the amount of eluted metal ions can be
earsily calculated.

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 1ons to be certainly eluted at

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



A is stopped. After a voltage application halt period T3 placed in-between,
voltage application to the electrode Bis started. The el ectrode A renalns
at ground voltage. This 15 tinme, the electrode B is an anode and the

el ectrode Ais a cathode, that is, the polarities of the electrodes are
reversed. After the voltage applicationsperiod T2 passes once again, voltage
application to the electrode B is stopped. After a voltage application halt

period T%ngﬁlﬁ(&%étﬂlaﬁtc\éﬁgu%lytgé%u %Id%lﬂtlé ]gl?mg{étthe el ectrodes are reversed

once again. 20 In this way, the v tage ap ion period T2 and the

vol tage application halt iod |ternately and th

pol arities of ﬁlu ErERt dggegéorh%rcgﬁ%alfﬁl ‘fe%trl t@% ate°t6(§5]clo¥8%’f]P’§7.W$ﬂba
polarity reversal is continued until an expected amount of netal ions is
el ut ed.  Tredeicppiaed geriot ot Wisie pageesASiST theatnnbisatiesy phd voltagerte the slogupdesghl’
application halt period T3 is defined as an "ion elution period " T4. 49
As the reslli4 ofstaregdeatlde cetremtiflsviby thdieughnihe rieotradésol 161 dhd dit] 4 wehiimeotat eol
ion elution, the optimal figures to obtain an increase in ion elution

ef i CisengynABtbdIMiENE RiefRROEbIONIAN ioh RRItio8IRELA 998S ccﬁﬁﬁ]e&& nf Tﬁé@ﬁv@&r&ﬁ 9
seconds for the voltage appllcatlon perlod T2 and 0.1 second for the

I 5 f d
colLage 38854 E0h88 ik BF1ILclon R LT B KBRS BHEOR 0T o

a cathode period are eluted durlng anode perlod Ther ef or e, accunulatlon of
scal e or 2%t b2k substances on the surface of electrode is prevent ed, and
stable elution of netal ions is ensured. In addition, during the voltage
appl i cati on halAs gpeed ebobesttheenmpal detettionr ewantsal G0 ik 1Aktdal ndtoosndabutied
froman 10 el ectrode that was then an anode, can go far fromthe el ectrode

Wi th t he dileabrobper@iod whdhtigrent teotRAAd séd?lnzﬁ"te(i’%uﬁlﬂf,f ofQblhde {o0tht REcBbBGE I 0de
where they have been eluted fromeven when th
10 113 and 114 is started, but conduct the detection operation after current becomes stable,
thereby more accurate detection 1s 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 jon 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 1on elution



el ectrode is inverted to a cathode. As a result, electric power consuned in
nmetal ion elution wll not be wasted. Due to the existence of the voltage
application halt period T3, netal ions are evenly 15 dispersed in water,
causing the antim crobial effect of the netal ions be exerted evenly over

| aundry. The constant current circuit 12p changes the voltage applied so
that the constant current flows between the el ectrodes 113 and 114. As the
anount o ?HH¢ed netal ions is proportional to the current that flows

bet ween the electrodes in a unit time, with fixation of 20 current val ue,

metal ion elutbﬁqgfag be ,stabilized, and the anpunt of eluted ge al igns can
be easily cal SuMift 880V/oPReSHIEa SRITEMGIFHC hdt wie iFRAMEATY| 80P BHRe H&hdn
of

114 is started after feeding of water to the ion elution unit 100 is
start ed. optiagom| [Movan surehl b¢ ameided thas wserst enntinye ¢heutigedofithe washeafl ewthout
starting of voltage application between the el ectrodes, thus, the expected

total S50 noaéBg NthatothemRinaklution Surt@Mackblr @t YexBected Fndiod &0 tlefiend dundsy withhe
current detection circuits 160 and 161 start detection operation when a

predeggrghﬂﬁg(ﬁﬁﬂ}%gn% (time passes after the application of a voltage to
the electrodes llg and 114 is started. The current flow ng thorough the

el ectrodes 113 ﬁnc% @14, continue to be 5 nitored until, tcrge det ect.i on.
operation ion ePEtPENVIHEreRSERIPE 1Ssal80MeFEhied. Thitds.aFyelell dhf ument detgetica

control l ed based on the detection data obtained by the current detection

circui tscre@ts Hfchndapl datect ebrosiabdoreat, thhwaring waicaigel @t dpeanatinot (i users160
and 161 do not conduct the detection operation when current is not stable
soon af t ef tisdyhpbymafiy valcbaditiot chat AeredieatreMmdrs bedDdctdctedmdedst dnteSdiginardned,

but conduct the detection operation after current becones stable,
1on 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, 1s 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 voitage application period and/or
the voltage application halt period or the ion elution period are adjusted. With this
15 configuration, even when the current 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 1ons 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.
F i}st, 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 is adjusted according to the amount of water used, water

with constant metal ion concentration is supplied to the laundry. By this, 1t 1s avoided that



t hereby nore accurate detection is achieved. Wen the current detection
circuits 160 and 161 detect that current flowi ng through the el ectrodes
exceeds a predetermned limt and enters an abnornal 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 tshe expected anobunt of eluted netal
ions due to the abnormal current and the expected antim crobial treatnent
is not likely t ne t he | aundr. and that the,ion elution unit, 100
needs to %eaHTﬁ§$§%ng‘P%g%?Pé3PCW%%EX?H@QShﬁFQWP“E%P€§PF8WdCP?éﬁ#?gwﬁ%o
and 161 detegt. abnornmal current, specified _count erpeasures can be adapt ed.
The speci PFEHCIEY MY ReiispuEationdailsitg exerk apsmerobil edert va ibiolaurdiy-st op of t he
washer 1, continuation of the washer operation with an indication or

not i f i catPwthebyponeothieflengihs ofi thepanitegs apicagorb perxet $2 endioattpsyolage application
continuation of the washer | acconpanied with di sabl enent of the next

oper at i OnhdliePlol MIcdnsEhgChe bREtrbRE113 MA@ €4 GRMdAJIAYE RcbldmheSbihadhemt bhat
t he washer 1 continues to operate as usual lacking in the function of the

antini§rSPE%}u&ﬁg@&gﬁﬂ%;&%g%BF¥$Q#ﬁghéewg§?@_is expected to be produced by

the ion ution bove "specified counterneasure" is "a

tenmporary stop of the washer .operation,) it can sure be avoid t hat
users conti nue ]%h@lsugéa Gt IW\E’Q?Q}OUW i P efaliens ﬁlﬁﬁdctjf%@ eleqlze etgﬁgg iagdh 114
elution unit |acks the expected function of treating laundry with 5

ant i m cr oficao the eariatentn theandusit o wiateg uegpierrahé Engihsofabs elupios peidd T4 Thabe i s,
even if the current detection <circuits 160 and 161 detect abnormal current,

t he war ni fgnpengitedbphdibdting @eReaitOdnendthé YolSR! §pliedtidnGerRANDY AR tHeyvdMage
condition that normal current has been detected at |east once during an ion

el ution pgr]%cfi%a?t%n B & T3 NeCYRRAGNY, GEULHBALNTE QRETAE LR R LlefllySh

t he | aund

10 Furthermore, netther 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 is supplied with

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



10 washi ng session when tenporal abnormality, due to noise for exanple, is
m st akenly detected The follow ng operation is also possible. That is, when
the current detection circuits 160 and 161 detect that the value of the
current flow ng between the electrodes 113 and 114 is a predeterm ned | evel
or under, the lengths of the voltage apphkication period and/or the voltage
application halt period or the ion elution period are adjusted. Wth this 15
configuratjon, even when t current is too.low to .obtai.n the expected
amount of “EESI % ﬁlalgfd&}”i gﬁl}er?tf?reot%’%rw Flad | CAfh RS ghed?@%ﬂ@ﬂﬁfmf%gsetf)ute
metal ions, .hhe sthr_tag%e f et al f'ons can be conpensated by adjusting the
| engt hs of'SHIRBEFRL 48 %BEPPE@P? 8hlapedyod and/or the vol tage application
halt period or the ion elution period, and thereby the | aundry can be
treated with aWhémiheraipieal d¢te@mnnercnitUSOndptexphet t vrbtead! themumentofowieg al
ions. 20 The ion elution unit 100 can be operated in the follow ng manner.

First, theetiveeh @k Wdcabd@erizothdTid & ApfcdsieRtinag t@fbNdnd®, the& ohiildBF water
water used in the washer 1, in other words, water level in the washing tub

30. Assth mb%&it%'tHéfoH%hR]%Bhﬂfg 166i§1%g€r%h!éﬁ&%i%ﬁ%ﬁﬂiiﬂh'tﬂgriéaoiste%n unt - of

wat er used, water ~wth constant netal ion concentration s supplied to the
| aundry. By this, it is avoided that. 52 water with excessive netal ion
concent Fat1on MRk eh Wa%@lﬁfua‘sn@ﬁé%ﬁ o togbtai Hheesxprieh ampal Afrpetplp
metal ion concentration fails to exert antimcrobial effect on the |aundry.
Fur t her noelation, e othengotds, when ihes dibfiadige chppp hieta toronthsehitod of 2xpertfdoamotme

vol tage application halt period T3 concerning the electrodes 113 and 114

are adj usifehert Gaifsdis NGhieOed BE tRENDMRE whkn Svanaifesdins ef iaRHéDby the ckRAgbh oBf
ion elution period T4. By this, the variation in the amount of netal ions

el ut ed fr‘gmegk&%{é{g?%ﬁgt%ﬁg?@!ﬁ%&l €0 ok Qge }f@fdrﬁé ngvaité? ile Qﬁ'&’ggt %lgf

wat er used or t Ion elution perio can corrpe’nsat

ad] usthng, AL GRSt 12" 0n MurtdiCpdr e 24FetRRe! G2 Ladud 8L ayb 2l e Rich 29

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 drurss,
those which function also as dryers, and those with two separated tubs.

The 1on 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 washing 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 umt is easy without any need of special

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



application halt period T3. Consequently, the electrodes 113 and 114 are
depl eted evenly. 10 Furthernore, neither of electrodes 113 and 114 is used
with its polarity fixed for along tine, and the electrode used as a
cathode for a long tine accunul ates | arge anount of scale on its surface
only to hinder elution of netal ions wh&n it is inverted to an anode.
Therefore, the washer 1 maintains its ability to treat laundry with

antim crehj ?ﬁll; elFEQRENPIL & @.ﬁ’tlheantiﬁllricr@bilaﬁﬂgatrrﬁﬁf W %ﬁalﬁ@ﬁoﬁﬂ@o#}??@?,%e&f the

vol tage application period T2 and/or the voltage application t ‘period T3

concernin he electrodes 113.and 114 or the ion el uti.on riod.T4 ar

2dj ust ed b adTsaE ChETEet. ERIRTE0 Mt Aamiule hyePl i hinse il
When the washer I is connected to a_faucet to use water, the volune of water
flow invitheus bsingeforteddn adivet it 1b antemierbial dreatrasit ugae canbe HElizadricdenyns in
wat er pressure or conduit 20 resistance in each house, even if, on the side
of the wisinéry washihe bwataso fneedlevednge EO0appdiepsscofbtrafure dmgmesy gflacepethe ng.

If it is so constructed that the above-nentioned adjustnent is perforned
based 50N pfdeerARASHIEIERMEs BYmblaGnf oM rh®rfofdPletGhd QReln@amns pt&entelihe, amount  of
nmetal ions being eluted is adjusted according to the water flow rate, water
is supplied with netal ions evenly dispersed in it, and the anti m crobi al
effect of the netal ions is evenly 53 exerted on the |aundry. Therefore,
the washer 1 can m ninm ze the agitation process to distribute netal ions to
al | port ilpgustgal applisabity when the current detection circuit 160 detects that
the value of the current flow ng between the electrodes 113 and 114 is a

pr edet er m nedhegvedenpimwentdar findhevidohppieandn wasknatioss fwheve Begotiaidnhel theon
elution unit 100 is reduced and the ion elution period is extended. By this,

even_“he@pﬁﬁﬂx&ﬁiﬂém%tbﬁnkﬁ@hhgw&hﬁeﬂpkajRnﬁ&eeﬁﬁ@ﬁ%hﬁ%c&ﬂﬁm%thBe@E%éﬁ ion
elution, in other words, when it is difficult to elute netal 1ons, the

elutign Qfyfitheeh etk Qf?&lt'i%ly 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



of netal ions is achieved by the tinme when water-feeding is finished by the
extension of water-feeding tine derived fromthe reduction of the vol une of
water flow, and by the 10 extension of the ion elution period. Therefore,
the laundry is always stably treated with antimcrobial treatnment. It is to
be understood that the present inventipgspay be carried out in any other
manner than specifically described above as an enbodi nent, and many

nodi fications and variations are possible within the scope of the
invention. 15 It is also to be under &ledEMBhat the present invention is
applicable to all types of washers; not only those of fully automatic type,
taken up in the enbodi nent descri bed above, but al so those having

hori zontal drums (of the tunbler type), those having slanted druns, those
whi ch 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
wat er 20 feeding passage of the household electric appliances (dish
washers, water purifiers, etc.) other than a |aundry washi ng machi ne which
use er, in conbination with the above-nentioned enbodine

aoor ont Lat el y. 1ty a1 So- be Al PRI BB SERr e AL SBAR A e
water in _a container. As setting of the ion elution unit is easy w thout
any need YdengsiaE gircuit enmies gyekagerbebprendhs elgctrades,i on el ution unit, noreover,
various kinds of goods to be washed 54 can be effectively treated with

antim crobi al twhatiiepoladtieh & shaldlectivdentarof revark@l cyuieilly witn aappligei at e
conveni ence. Furthernore, users can operate the ion elution unit correctly

wi t hout Qﬁf)mtiwr&ﬁ%e&i@gaﬂﬁ&atmiﬁm&&? aﬁ@teill]m:c? h&?&l%ﬁge El%aéiﬂﬁpts%l*v'&i iBPs,Crﬁm be

utilized not only in dry washing but also in w range of appliances.
gener at i ot SR GE%iel | can”be prevent ed. I ndustrial applicability
10
2. The ion elution unit according to claim 1,
wherein application of voltage to the electrodes is started after feeding of water is
started.
15 - 3. The ion elution unit according to claim 1,
wherein the applied voltage is so varied that a constant current flows between the
electrodes.
4, The ion elution unit according to 1,
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 is started.

[Amended Sheet (PCT Article 34)]



The present invention finds wide application in situations where
exploitation of the antimcrobial effect of netal ions is attenpted. An ion
elution unit according to the present 10 invention can be effectively
conbined not only with a washer but also with a dish washer, a humdifier,

or any other type of appliance where grogmth of bacteria and nold needs to be
suppressed. 15 20 -55- CLAIMS 5 1. An"ion elution unit that generates
metal ions fromelectrodes when a driv ciriuit applies a vol tage between
the el ectrodes, Wher &i'fi 'YofUFPR FUILaGEPIARGIONYR Lodes are reversed cyclically
wth a voltage application halt period placed in-between, and el uted netal
ions are eit her wiprineeurienh dlowdrg belwyspe ithe dagtodss i defectedhy a dgrept dtetidnon
elution unit according to claim1l, wherein application of voltage to the

el ect r odeseans, @idaht devakireiit ieeshitidicdfbaywdt @1 tHeSdet@tion tdath, add ogeratibie of @iz
elution unit according to claim1l1l, wherein the applied voltage is so varied

that a coEstANdetEdtohetarks! VS RLI WRED at ﬁk%?et@fn‘ﬁﬁ&{)ggﬁéd o%-t%{e{@gﬁés@@ AfeH fleon

unit according to 1, 20 wherel n current oW ng tween t ectrodes Is

d
basea on RACHER BEFPOIeEae B ThrolECR8e®ht operation oo

6. The ion elution unit according to claim 1,
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 when the current

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

7. The ion elution unit according to claim " 6,
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.

8. The ion elution unit according to claim 1,
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 15 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.

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

[Amended Sheet (PCT Article 34)]



of the current detection neans is carried out before the application of a
voltage to the electrodes is started. [Anended Sheet (PCT Article 34)] -56-
5. The ion elution unit according to claim1l, wherein current flow ng
between the electrodes is detected by a current detection nmeans, and the
drive circuit is controlled based on thg, detection data, and operation of
the current detection neans is started when a predeternined period of tine
passes afkﬁr the. 5 application of a voltage to the electrodes is started.
6. The i &H1BP di¢ &And Ases wate srigedh yith oneipl dpma Zenergird by the dmreldinn Witowi ng
between the electrodes is detected by a current detection neans, and the
drive circuit is controlled based on the detection data, and when the
current 10 detection nmeans detects abnormal current, a warning nmeans
notifies it to u&ers. The agpl@nt®#ccotditid @lalif ¢, according to claim6, wherein
even if the current detection nmeans detects abnormal current, the warning
means does not i I L I
current has beeﬁﬂ&%gMgg?§%§E%£H%Qﬁgg§?ﬂ%%§%é ﬁ%l ﬁgﬁg?%hggfﬁp%%%%%%ggess.
8. Thg ion elution unit according to claim1, wherein current flow ng
between the electrodes is detected by a current detection nmneans, and the
drive neans is controll ed based on the detection data, and when the current
20 detection neaHs deflbeepplidnat acchadingiioudain®9,t he current fl ow ng between the
el ectrodes is a predeterm ned | evel or under, the lengths of the voltage
appl i cation perivaercantié O¢ngitizcofMbe Valge appldaticAtpeasd aad/br fenoliflzeddpplibgtidnon
elution period are adjusted. 9. An appliance that incorporates the ion

el ution yhlithefSd 38! adj@dd adddr@RE t9the amount of water used or the length of ion elution

period.
10
12. The appliance according to claim 9,
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.
s
13. An appliance that incorporates the ion elution unit as set forth in one of
claims 4 tog', and when the current detection means detects abnormal current, specified
countermeasures are adapted.
20 14. The appliance according to claim 13,

wherein the specified countermeasure is a temporary stop of the appliance operation.

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

claims 4 to 8 and when the current detection means detects that the value of the current

[Amended Sheet (PCT Atticle 34)]



[ Avended Sheet (PCT Article 34)] -57- clains 1 to 8 and uses water m xed
with nmetal ions generated by the ion elution unit. 10. The appliance
according to claim9, wherein the ion elution period is adjusted according
to the anount of water used. 5 11. The appliance according to claim9,
wherein the lengths of the voltage appli4gcati on period and/or the voltage
application halt period are adjusted according to the anount of water used
or the length of ion.elutio eriod., 10 1 The appliance accordi ng.to

ol af mo. TRAbRRea 15, alterptes Brkptirhadhieve Lo R dBR TPh e e phe
volume of water flowin the ion elution unit, and the | engths of the

vol t age &bliteatonshtivarpsds wdugadrandile iopslutivgecsippis @dandeh hal t period or
the ion elution period is adjusted based on the neasurenent. 15 13. An
appliance that incorporates the ion elution unit as set forth in one of
clainms 4 to 8 and when the current detection neans detects abnormal current,
speci fied countigr measyE §HIAMS: AdaRkSdo #Bmld, The appliance according to
claim 13, wherein the specified counterneasure is a tenporary stop of the
appl i ance operation. .. 15 .An appliapce that incorporates the ion elution

uni t 32 set forWth%”%%ng%muﬁﬂsivﬁg 4 to 8 and when the current detection
nmeans detects that the value of the current [Anmended Sheet (PCT Article
34)]

17. The appliance according to claim 10,

wherein the appliance is a washer.

10 18. The appliance according to claim 13,

wherein the appliance is a washer.

19, The appliance according to claim 12,

wherein the appliance is a washer.

15
20. The appliance according to claim 13
wherein the appliance is a washer.
21. The appliance according to claim 14,
20 wherein the appliance is a washer.
22, The appliance according to claim 35,

wherein the appliance is a washer.

[Amended Sheet (PCT Article 34)]



-58- flowi ng between the electrodes is a predeterm ned | evel or under, the
vol une of water flow fed to the ion elution unit is reduced and the ion
elution period is extended. 16. The appliance according to claim9, 5
wherein the appliance is a washer. 17 The appliance according to claimlO,
wherein the appliance is a washer. %g The appliance according to claim
11, wherein the appliance is a masher 19. The appliance according to claim
u, wherein the appliance is a washer. 15 20. The appliance according to

cl ai m 13, W8r ei n Meoamémtimu@tutbafagmm& silger | ioTh dyappitlyiaace valiessr di ng
to cIain114, 20 wherein the appliance is a washer. 22. The appliance

accor di rigtre@nclledriaetrpdesdigogedintaheatapfebd passgd, s a washer. [ Anmended Sheet
(PCT Article 34)] -59- 23. An ion elution unit that generates silver ions by
appl yi ng a vol LagRiDEIMeE: o?'tﬁevfﬁécu%ld@§51%9g}%§seé'c§&&§ﬁ§i in awater feed
passage, wherein polarities of the electrodes are reversed cyclically.

[ Amrended Sheet (PCT Article 34)]

[Amended Sheet (PCT Article 34)]



