SPECI FI CATION WASHER Technical ‘field The present invention relates to a
washer that is capable of sterilizing |aundry and each portion of a

washer such as a washing tub and the |ike by using netal ions exerting a
sterilizing effect. Especially, it rethtes to a washer furnished with an

ion eluting unit that produces qg&ﬂg i (ag appl ying a vol tage between
el ectrodes. Background art Wen I Fbﬂ¥@: shed in a washer, it is -
common to add a treatnent substance to water, in particular, to rinsing
wat er. Typi cal exanples of such treatnent substances include softening
and starching agents. I'n addition to these, in recent years, the denmand
has been increasing for treatnent wWWeARBYR| aundry is subjected to
antimcrobial treatnent. Fromthe hygienic point of view, it is desirable
to hang laundry in the sun to dry.. However, in recent years, with the

i ncreas in,taq%&&'unber of women who go to work, and with the increase in
t he nunij&Fhid¢ ear famlies, there have been an increasing nunber of

househol ds re no one i s at ho in the daytine.. In these. househol ds,
there s o IBRIEnBreRapEele] T hdrsner faeis oAbl s SEging fandry and
househol ds where sonmeone is' at hone in the daytime, in a rainy weather,
t her e i $a¢fopertion o abvasherosushrag a weshing tubrind dhe like by rupingAgetabivpa eserting rh
hangi ng |l aundry in the sun to dry, hanging it indoors tends to pronote
growt h eferitiaitigesfieat. aBipeaddlly, iinrdlaesntdr y wadlivr sfufrésiebenoivh as iorpelstig unit that
particularly when it takes tine to dry laundry, as when humdity is

hi gh, Sﬁﬁﬂxﬁésh@taﬁioh%{r‘ﬁ%ﬁl volRipe bétwedfl Blbctrb@gperature is low As the

anount of bacteria and increases, laundry may becone snelly. For

this reason, in households where there is usually no choice but to hang

Background art

When laundry is washed in a Washef, it is common to add a treatment substance fo
water, in particular, to rinsing W'at?r. 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 t6 antimicrobial treatment.

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 worﬁen who go to work, and
with the increase in the number of nuciear families, there have been an increasing number of
houéeholds where no one is at home in thé daytime. In these households, there is no
choice but to hang laundry indoors to dry. Even in households where someone is at home

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

As compared with hanging léundry in the sun to dry, hanging it indoors tends to

promote growth of bacteria and mold in laundry. This tendency is marked particularly

when it takes time to dry laundry, as when humidity is high, such as in a rainy season, or



| aundry indoors to dry, there is a high demand for antinicrobial
treatnent of textile articles for the purpose of suppressing growth of
bacteria and nol d. Nowadays, nany cl othes are avail able that have
previously been treated with antinicrobial/deodorizing or antifungal

tr eat menjhenHRWRIERIturel & 1bw. diakf the Unioun® orf%'c%ﬁﬁ_ @H‘ mbl¥ inck&%&d, |18urfy nfdyes

in a household wth those previously treated w

antim crghi al /depdor zi.: t reat nent reove even Wth such.textile
articl esb%Q%@L fﬁgf}?‘ar%&v@g %aagﬁéﬁglgysee&f)% “fe}%e S]feflis el m& butto hang
anti m cr,obi al / deodori zi ng treatment wears off. Concei ved under these

ci r cunst!HdER ingdoers Wéﬁvdg%reds ahigh demand s rakipicrpipl tregiment of tgktily articles
treatment every tinme it is washed. For exanple, Japanese Utility Model

Lai d- Qpefor flie.pukiose 44 8appdéssiok @sesthanf batters and mekbher furni shed with an ion
generator that generates netal ions, such as silver ions or copper ions
that exert a Ndwddalys,zimafly &fiSBEes -are JARANRS Ghiiahef phRRbUSPRTHeRR frditdd Qahn

No. 2000-93691 di scloses a washer that generates an electric field with

whi ch t%ygf}ugéjghfaggeﬁ})%%géggaﬁwg@h%}l t%]e%m sglalg’%g%ﬂ} %Q@I&fﬁ&ﬁ{ {OOIQ.p ; Qﬂ éﬂ%en

No. 200 di'sc urni sh ver- 1 onaddln
unit that adds,silver, io to .cleaning water. D sclosure. of .the .
hvent 1 dhet SEiglesin b RosRRold L BHo0p TSP FPed St S Bis o A eaFizings

is capable of adding antimcrobial netal ions into water in a

pr edet ertrateentpr Noseoyer, revan |vithh augh (gatilei agickasas hay arervished censaledly, dre
letting the netal ions fully exert their antimcrobial effect. It is-also
‘an  obj edficaef of aetipicestddidedbdortig teatinentowears dff. a washer that is capable
of correcting uneven -3- spreading of laundry taking an existence of

added netal iQfgeived OufieP Sthe®S Ridc@MstahdbsCHAE theNRIEN of PEEAREN uflry! hdry
is detected during rotation of a washing tub for squeezing after “netal
ions ar g add6ahial 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

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

ions to cleaning water.

Disclosure of the invention

An object of the present invention is to provide a washer that is capable of adding
antimicrobial metal ions into water in a predetermined process in a laundry washing session,
and is capable of letting the metal ions fully exert their antimicrobial effect. It is also an

object of the present invention to provide a washer that is capable of correcting uneven



In order to achi eve the above object, according to the present invention,
a washer wherein antimcrobial netal ions and/or a |aundry treat nent

agent can be added to water to nake the antimcrobial netal ions and/or
the laundry treatment agent attach to Taundry in a predeterm ned process

in a | aupg mgeémarrﬁ@eeﬁmgnaﬂ éx1§ten&e08f hwdeﬂetah%nst o @Blﬁk‘iirﬁrﬁfdﬂ nedase
process includes: a powerful swirl period and a mld swrl perlod or a
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pr edet er m ned “proc n er I 'ons are n no
met al |ons re ad%ﬁg ut the | aundry treatnent agent is added. It
requi r eSUEIET IO} Are t of time for metal ions to fully attach to

| aundry. According to the resent invention, when the nmetal ions are
added to nakdntdrdemst achigveribe aboex hbjed, keaonding to thé preseniciaveitioy, aiwashes
extended conpared with the case where no netal ions are added but the

| aundry whezeihrmtinicgsial metl asdasd/or adeinmtly hRaGint 56t cah beatiartorwiter of
the netal ions to the laundry and exertion of thelr expected

t
str 'c,?gf?ﬁ?ﬁ"’%?%%r to°“rra eRL R UNEYE: BERRTIR atnrr Bal HAS 1 Bl in o
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uni formy |nto water and spread to every corner of laundry, there is a
m | d swirpegseinchulega ppvearful lswisd perdesl andhemildrgsad @egpdi appwestal swiliperiod,
- wait for attachnment of netal ions to laundry; therefore, it is possible
- to avoi cindua still phaivelgasl thet a titne df shenphegetednuibéd processds kmger whereinetal idns iatey
consunption. Additionally, generation of a mld swrl nakes users notice

that thexddestiin vheh hoORBIaR idraNare NRIded®uf WRE 1du8Bry AcSifiedt Bferk Qs taBged. Tt
present |nvent|on in the washer configured as described above, a -4-

swirl ise.gans &t&ﬁtto 'Eiﬁleaﬂ{j!rﬁe'tﬂr}o&ftotﬂﬂﬁ TRLE] td BOR m%igo WBSrdRL]h the

conpl et ed. Accor ing to e present |nvent|o I'n the her conf "gur ed
as descrrbe abave
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the processing time is extended compared with the case where no metal ions are added but
the laundry freatment agent is added, leading to satisfactory attachment of the metal ions- to
the laundry and exertion of their expected antimicrobial effect. It is not always necessary
to agitate water strongly in order to make metal ions attached to laundry. With the
configuration of the present invention, aside from the powerful swirl period, the purpose of
which is to make metal ions be dispersed uniformly into water and spread to every comner of
laundry, there is a mild swirl period or a still period, the purpose of which is to quietly wait
for attachment of metal ions to laundry; therefore, it is possible to avoid quick damages to
the laundry cloth or increase in electricity consumption. Additionally, generation of a mild
swirl makes users notice that the washer is in operation, not malfunction.

According to the present invention, in the washer. configured as described above, a



swirl period and further has the powerful swirl period thereafter.
According to the present invention, in the washer configured as descri bed
above, a time ratio of the powerful swirl period and the mld swrl
period or a tine ratio of the powerful swirl period and the still period
i s ‘const agfirl i%%@ﬁér@tb_@%ﬁe%g addiaby BetiRimMaL Bhs tdthe watdshibadpletdd. and/ or an
anmount of laundry. Wth this configuration, progranmm ng of control

programis ea j S i i i nqt r
configured as%\éce:gscr %g%gﬂhg S%ngnt gl%ﬁosrlé%?g}ﬁ g"%&tcﬁgﬁ%ﬁggmderagﬁqeg\%v%% ralabg‘éer’i od
and the njld swirl .period or a.ti ratio aof th werful swirl period
and the st IRRedsaTRte el BrPress b heaEtg S BoTiPd AT oo SHLprEIogsafiRa s POert
washing tub and/or an amount of laundry. Wth this configuration, it is
possi bl e #wirl pesioddipd iferthsr has the nomeriuhswisl perigsdhetctfiér. swi r1 peri od and
mld swirl period or the ratio of powerful swirl period and still period

appropri at el Wccordagctr thapeesend inveifithm, 0o kherwasher WohRFured bis dbridad abdveph
| aundry, whereby damage to laundry cloth can be alleviated and

UNNECes ey 14l oo! flehdwerfi NWTHIeHR £RNNE IR At heri6d ! £kl Hio! dethe

present invention, a washer wherein antimcrobial ‘'netal ions can b

added tq ter . r.edeter m.ned .process. in a | aundry washi ng.sessi.on i s
S0 conf PYUPH siak Berlolan it Sll peuBd o, domipnBeSeardieny oY p SORERL B RARR T Fng
squeezing rotation of a washing tub after the addition of the netal

i ons, ri"SHIAG HRROKRS ARIURY of HeDaa. s pY énthinePrdisuraigndprpSmmng AT An d
agitating water containing netal ions is adapted. Wth this-

conf i gumpsagryn is easien uneven spreading of laundry is detected while
rotating for squeezing after the netal -5 1ions are added, it is possible

to correct thdacundingnoshé padimdnadntibAlindhy Walhkaughfigived ras Rissotibed fabsve, a
correcting uneven spreading of laundry by feeding and agitating water

cont ai Nitiptk PRLAGS tHeQRwerf¥) tswi] PePidl Bndehb aaild Qidl GErdH YordP @8nd Bltiof Sfhe

away because the water used in‘the
powerful swirl period and the still period varies in accordance with a volume of water in a
washing tub and/or an amount of laundry. With this configuration, it is possible to
appropriately set the ratio of powerful swirl period and mild swirl period or the ratio of
powerful swirl period and still period appropriately in accordance with the volume of v?ater
or the ambunt of laundry, whereby damage to laundry cloth can be alleviated and
unnecessary electricity consumption can be avoided.

According to the present invention, a washer wherein antimicrobial metal ions can be
added to water in a predetermined process in a laundry washing session is so configured that,
when uneven spreading of laundry is detected during squeezing rotation of a washing tub
after the addition of the metal ions, rinsing for correcting uneven spreading of laundry by

feeding and agitating water containing metal ions is adapted. With this configuration,

when uneven spreading of laundry is detected while rotating for squeezing after the metal



rinsing for correcting uneven spreading of |aundry contains netal ions.
According to the present invention, in the washer configured as descri bed
above, when the rinsing for correctL@g uneven spreading of laundry is
executed by feeding the water containfning nmetal ions, an anount of netal
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previ ous processes. this configuration, once laundry is treated

with metal. i i I 0 to
the. | aubrssrRee MRS 833 Rh br Ay 7 PAtne g Vhlling SR Roalille Bl
to the present .invention, a washer erein antimcrobial metal iqQns can
be addetP™fo AHRHTE alaefg‘?‘:é(f?é}t,%’?ﬂ%iéﬁgi) 8L Bde FYRYDICESIHS WHEHRSS 1§et§§i on
is so configured that, when uneven spreading of |aundry is detected :
duri ng sotisgKrayneding unsven spreadisg bf lagndry wontainsenetehionaiddi ti on of t he
metal ions, rinsing for correcting uneven spreading of |aundry by
feeding and agtéadingGowhd §fesetnin®éntiond im eheWhster iconfiguttd Bs idBgtridad iabove,
and/or notification that the water being fed contains no netal ions is

adapt edypbf tﬂ@trﬁaﬁi%gtsfg cbiteltlfs RIAER refa%g &P%ﬁ?gé;’t {309eL00KE %ﬁ%@%@gi #g of

| aundry cont al ns rons, “netal IS conSune er than i gned

service_|ljfe, whereb he tinme when netal. ions, ar at .avai l able ma one
oar |1 or Walch ContEiREle Bttal sy 4 BpHT g e g iPRE A R BV A Sraach ArRoBY of
| aundry by feedi ng and agitating water containing no netal ions with
i ndi cat M6H! dery & Daediled émpropoushprocesses. waVidh thip ejonggrmaionovncsi aandiy is
nmetal ions, when rinsing for correcting uneven spreading of |aundry is
carri edtreated wiithrmetal iens, ammeeessurihg lange amtait dfometali iono axdarot fal toebe damdryt, he
consunption of the netal ions, the fact is indicated and/or notified to

users antlefeh® Yosampkion W hieadl iddids easperieed 6 antimcrobial effect nmay not
be achi eved. According to the present invention, a washer wherein

anti mi crobi al {;H@Hr 19 Bent BveR€aEth WAsMR hiHerdiR aﬂg‘ﬂﬁ&gﬁﬁﬁﬁl@d‘ﬁﬁs can

process in a laun r§ washt ng session is so conflgure

be added to water in a predetermined process in a laundry washing session is so configured
that, when uneven spréading of laundry is detected dur_ing squeezing roﬁtion of a washing
tub after the addition of the metal ions, rinsing for correcting uneven spreading of laundry
by feeding and agitating water containing no metal jons with indication and/or notification
that the water being fed contains no mefal ions is adapted. If water used in the process for
correcting uneven spreading of laundry contains metal ions, metal is consumed faster than
its designed service life, whereby the time when metal ions are nof availai)le may come
earlier. In a case of the rinsing for correcting uneven spreading of laundry by feeding and
agitating water containing no metal ions with iﬁdication and/or notification that the water
being fed contains no metal ions, when rinsing for correcting uneven spreading of laundry is
carried out with water containing no metal ions in order to restrain the consumption of the

metal jons, the fact is indicated and/or notified to users and they can know that the expected



that, when uneven spreading of |aundry is detected during squeezing
rotation of a washing tub after thhe addition of the netal ions,

term nation of the squeezing rotationétogether with indication and/or
notification that uneven spreadi ng of l"aundry has been detected is

adapt ed antitficdbidl Riffectsy h@WeadchRRed.by not perform ng rinsing for
correcting uneven spreading of |aundry and by notifying users that

manual |y cor r Aeering BT REs A ARRUA £ et iRk G B PATMOA ol Bhos BT <
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wherein antimcrobial netal ions can be added to water in a )
pr edet efhiet,eeenpunsyes sprieading [of davardyy isedeitgotrsl during ssve¢zing totatimx olgy waghing
t hat, when uneven.spreading of laundry is detected during squeezing

r ot at i omboiftea theaddition of tHe Méfakionkerranhdiion of tirf sqhbexinpeiotdtionowgether with
count ermeasure sel ected fromchoices belowis adapted: (a) rinsing for

cor r ect ij¥ga4Be YR oS REERALDS tRh uh@%a% Yealdhs!da Adb&gideflctedds alphé.

containing nmetal ions; (b) rinsing f r co rectl ng uneven spreadi ng of

| aundry .eedi apd a wat er .cant n netal ions

7! cat .“?*n’h i R R R et S R
nmet al and ](ac) term nation of the squee2| rotation together with

i ndi cat d‘é(n%ﬂdo Y AStiDing 48518 fhatrrevem speadisg rallanndgy dres jogeawasd; Thsa Been

detected, and, when the detection of uneven spreading of laundry is done
a pl ur akipegtedf that msers manuillyf enreact tho omeesmeprsading iof adegiyed This ads to
time. If uneven spreading of laundry is corrected with water containing
met al i esfraidt of atdial ibn consuitiod while @chivdihg fhen@ipatted amtimierabiglrediiticed, s
consuned up quickly. Wth this 6a configuration, by adaptation of

correcting Ungy&RdMB 6L st ihAlREhYa Wa&ﬁb?%hdx‘éih R MR Ehial el findidag
nmetal ions as one of counterneasures, or the |ike, consunption of netal

can be yf 655didoNesler in a predetermined process in a laundry washing session is so configured

that, when uneven spreading of laundry is detected during squeezing rotation of a washing
tub after the addition of the metal ions, a countermeasure selected from choices below is
adapted:l .(a) rinsing for correcting uneven spreading of laundry by feeding and agitating
water containing metal ions; (b) rinsing for correcting uneven. spreading of laundry by
feeding and agitating water contMg no metal ions with indication and/or notification that
the water being fed contains no metal ions; and (¢) termination of the squeezing rofation -
together. with indicationk and/or notification that uneven spreading of laundry has .been
| detected, and, when the detection of uneven spreading of laundry is done a plurality of times,
a different countermeasure is adapted at each time.
If uneven spreading of laundry is corrected with water confaining metal ions at each

time, metal, from which metal jons are produced, is consumed up quickly. With this



According to the present invention, in the washer configured as described
above, a kind and/or order of the counterneasure to be adapted are
selectable. Wth this configuratioq,a[t is possible for users to take
countermeasures of their choice: giving priority to keeping
antimcrobial effect high by using abundant nmetal ions, or giving
priority to saving netal ions. According to the present invention, in

t he washer configured as descri bed above, the netal ions are generated
by an ion eluting unit that elutes nmetal ions by applying a voltage

bet ween el ectrodes. Wth this configuration, concentration of netal ions
in" water is easily adjusted by controlling-the voltage, electric
current, or tinme for application of voltage, and | aundry obtains

expect e%@gg}dﬁoﬁl P}b;'a}iéig\‘fvﬁfoo}ﬁﬁ{con%&iiﬁé ‘éﬁi‘%ﬁ &F&B&iﬂﬁ ANy AB8utTisthe Wate? @

verti cal t1ona a washer ng tHe present I nvention.

Fig. 2 is.a schematic vertical sectional vi a water .feed mputh. . Fig.
5 05 2 ik RHR e i be 5 coRiEimeaites. Gritie Rhe e SiRhr SEmPBY kY b
view of an jon eluting unit. -7- Fig. 5 is a vertical sectional view

t aken afesB@inpdne A-A shown in Fig. 4. Fig. 6 is a vertical sectional
view taken along |line B-B shown in Fig. 4. Fig. 7 is a horizontal
sectional vi efcaidihpdo ilenpresarnt imgntion,tin the gaster iconfigyred ap descrival vhow, of

an electrode. 5 Fig. 9 is a circuit diagramof a drive circuit of the ion
el uti ngk#Adi bnd/of | dderl @f 1 fhe Achl¥nfeAdfé ©f bBNadipldd Grs SRFcRBIO! Wamndhiy
~washing. Fig. 11 is a flow chart of a washing process. Fig. 12 is a flow

_C hart OEOlﬁigqﬂ‘eﬂﬁ)inpﬂ i?fw@sﬁﬁ:fes for users to take countermeasures of their choice: giving priority

" to keeping antimicrobial effect high by using ‘abunc,lant metal ions, or giving priority to
saving metal ions. | )
According to the present invention, in the washer conﬁgu;red. as described above,

the métal_ ions are generated by an ion eluting unit that elutes metal ions by applying a
voltage ‘between electrodes. With this configuration, concentrétion of metal ions in

water is easily adjusted by controlling the voltage, electric current, or time for application

of voltage, and laundry obtains expected antimicrobial effect.

]

Brief description of drawings
'Fig. 1 is a vertical sectional view of a washer embodying the present invention.
Fig. 2 is a schematic vertical sectional view of a water feed mouth.
Fig.3isa iaartial top view of an interior of the washer. -

Fig. 4 is a top view of an ion eluting unit.



Fig. 13 is a flow chart of a squeezing process. 10 Fig. 14 is a flow .

chart of a final rinsing process. Fig. 15 is a sequence chart of a final

rinsing process. Fig. 16 is a sequence chart of a rinsing for correcting

uneven spreadi ng of l'aundry. Best nndg for carrying out the invention 15

An enbodi ment of the present invention’will be described with reference

to Figures. Fig. 1is a vertical sectional view show ng the overal

const ruct i onFigf 5 as avastied] sgctionfhwewdslearaldng lineck-Aashoaat infag.idc type, and

has a cabinet 10. The box-shaped cabinet 10 is fornmed of netal or

- synthetic regighé igiderias sepwdtiahgigwabkdntSorigdihed B SRWNAMFigAe top openi ng

of the cabinet 10 is covered with a top plate 11, which is fornmed of

synt hetic regj i i 20 1 i . ith screws. In Fig. 1
Bl 70 plrizclof Sl ok Myt i g it

front and re poi nt ri ghtward,

respectively_. Ar.ear port.ion. of t syrface of the top plate 11 is )
covered withf% 86%1%?‘3‘%% Veff“’@ﬁﬂncqi&it@ﬂ?'orned of synthetic resin and is

fixed to the_cabinet 10 or the top plate 11 with screws.. The bottom
openihg of t Hig 8ape piseuit dlagrancef ajjceih obthsaemeluing whit.ch is formed of
synthetic resin and is fixed to the cabinet 10 with screws. None of the
screws -8- niy. il0fedfibwihaftaf an et Bessioniof duddry washigs. Feet 14a and 14b
for supporting the cabinet 10-on a fl oor are di sposed at the four

corners of tljr?g_t}qiqsea 3w chhg OTQ%asﬁiﬁE?roEéQ:. are fixed feet integrally

formed wth the base 13. The front "feet 14a are hei ght-adjustable screw

feet, and t’u?gi g.th mI%\éﬁlg the. washer 1. 5 The top plate 11 has a
| aundry inle %B AT AGOY SO aéws\ﬁﬁipﬁ%efsaundry is put in a washing tub

described |l ater. The |aundry inlet opening 15 is covered with a lid 16
from above. Fihd3s yilew ghartofgsausszing Prer&Ss op plate 11 with a hinge 17 so
as to be pivotable in a vertical plane.

10 Fig. 14 is a flow chart of a final rinsing process.

Fig. 15 is a sequence chart of a final rinsing process.

Fig. 16 is a sequence chart of a rinsing for correcting uneven spreading of laundry.

Best mode for carrying out the invention
15 An embodiment of the present invention wili be described with reference to Figures.
Fig. 1 is a vertical sectional view showing the overall construction of a washer 1.
The washer 1 is of an antomatic type, and has a cabinet 10. The box-shaped cabinet 10 is
formed of metal or synthetic resin, and has openings at its top and bottom. The top opening
of the cabinet 10 is covered with a top plate 11, which is formed of synthetic resin and is fixed
20 to the cabinet 10 with screws. In F ig. 1, front and rear of the washer 1 point leftward and
rightward, respectively. A rear portion of a top surface of the top plate 11 is covered with a
back panel 12, which is formed of synthetic resin and is fixed to the cabinet 10 or the top plate
11 with sc;e\a;s. . The bottom opening of the ca"binet 10 is covered withla base 13, which is

formed of synthetic resin and is fixed to the cabinet 10 with screws. None of the screws



A water tub 20 and a washing tub 30 that serves also as a squeezing tub
are di sposed 10 inside the cabinet 10. Both the water tub 20 and the
washi ng 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

t he washing tub 30 placed inside the wéter tub 20. The water tub 20 is
~suspended fromthe cabinet 10 with suspension nenbers 21. The suspensi on
menber s nzhtionmithectar arelshweh i0tHediguselr f ace of the water tub 20 to four

i nner corners of the cabinet 10, and 15 support the water tub 20 in such

a way that itgean4sWnid4biop sisHord@NiRl caBl@P®o ohe fIPES HeNdlsgoddd F0tmBasu2
circunferential wall that wdens upward wth a gentle taper. This
circunferenti | | Jhas plural i of drain_hol es,.31 fornmed i.n a _
i ng- snapeats Grind R tne ThefuttiBre Lo &5 6l s e S W Bre dhan
t hese drain holes, no opening that permts passage of |iquid. The

washi ng khaironbleet14srare Beight-adiustatle papwdeet, anddaming themdevads Srayekerdal ancer
32 is attached to a rimof the top opening of the washing tub 30 to
suppriess vi Bhattopplate ddldeedc hynddyenied opemigg tlGbthBghheinich tlaundtyatseputain a
hi gh speed for squeezing of laundry. Inside the washing tub 30, on its

bot t om spyshmgeub desBiibedaher. 192 1hdnddy BRAPENIhE 15 B QAMER Witle 4118 8Brodf above.
washing or rinsing water inside the tub 30. The water tub 20 has a drive

unit 40 .t 0.l s f.ace . . -.drive.unit 4
i ncl udesltﬂét3 1?93? %ES (if;fﬁﬁgqgltt&?@? #é%h@n?étﬁn%%%%%sgggﬁ%kg prlr\goé%bgﬁlnggnv%?,cgland
has a squeezing spindle 44 and a pul sator spindle 45 protruding fromits
center Mrd. The squeezing spindle 44 and the pul sator spindle 45 form
a doubl e-spindle structure, with the pulsator spindle 45 placed inside
the squeezi ng) syptendute2® 4and Fiveashing telp B O dhat server dspenasqueeaing tutharewhspmsed ub
20. The squeezing spindle 44 is then connected to the washing tub 30 so
as to0 sugipornhe cdbinddnl (. héBwh ke vadrdiubt 20 apd| thatvadshitgi 18] 30 4f Ehupbdiah a
- penetrates the washing tub 30, and is then connected to the pulsator 33
L0 suppilindtical S8R bpdatBITRRY Gnd He WPHBE bt Brdn3RK @Bfcentrically with their axes
vertical and with the washing tub 30 placed inside the water tub 20. The water tub 20 is
suspended from the cabinet 10 with suspension members 21. The suspension members 21
connect a lower outer surface of the water tub 20 to four inner corners of the cabinet 10, and
15 support the water tub 20 in such a way that it can swing in a horizontal plane.
The washing tub 30 has a circumferential wall that widens upward with a gentle taper.
This circumferential wall has a plurality of drain holes 31 formed in a ring-shaped
arrangement around its topmost portion, and has, other than these drain holes, no opening that
permits passage of liquid. The washing tub 30 is of so-called “holeless” type. A ring-
20  shaped balancer 32 is attached to a rim of the top opening of the washing tub 30 to suppress
vibration produced by the washing tub 30 when it rotates at high speed for squeezing of
lauﬁdry. Inside the washing tub 30, on its bottom surface, a puisator 33 is disposed to

produce a current of washing or rinsing water inside the tub 30.

~ The water tub 20 has a drive unit 40 fitted to its bottom surface from below. The



of water are disposed between the squeezing spindle 44 ‘and the water tub
20 and between the squeezing spindle 44 and the pul sator spindle 45. 10
A water feed valve 50, which is operated electro-magnetically, is

di sposed inside a space bel ow 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

vat er s ugile afit oRnc@{e b ridtod 1€ aWAHER ek BarGAN AL GnAE Brikd MEHAATRALAT, 1280 has
pi pe 51. The water feed valve 50 feeds water to a water feed nouth 53 |n

a shape, ué&lﬁégﬁdﬁﬂlgﬁﬁlh&@aﬁ ﬁhﬁatm% died, %53 ?5160t11u|aﬁ1 ﬂ&'ndi?s Q{Ptérhﬁaé’yﬂ{l_.erl“ﬂ

20. The nout ruc e as own In

is a schematic ve tional vie he r. fee m)uth 53.
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opening, a drawer 53a is |nserted The dr aner 53a has its interior

di vi ded Pukseter spipilerddl plesed dnsidethei sgneczinchwinstib bt bl tvof spiieonth penatrate
has two sections, that is, a left-hand section and a right-hand section).
The |%f tthdravatdr et i (Il‘heisqu@zﬁgt@hgﬁmm ohaebednnséted hathesedskigg tals 30 s6taoicage
space for detergent. The right- hand section is a treatnment agent chanber

55 t hat SAEHYER, gﬁ)]ng?ééﬁé%{lzgggﬁggac fr shgﬁ?cti?ﬁfrth@% tfeQEhe' »@%ﬂﬂ{%b 30,
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feed nouth 53 has, bel ow the bottom of the dravver 53a, a water outlet 56
t hr ough SKAYA%r Apisposed betgeen fheosaupezingastingle 4¢ apd 8. Watpretubi2Qed bstwees the
conposed of an inner pipe 57a that extends vertically upward froma

bot t om sqnéexoeg spindidved andethe pelsstongmindle dbanber 55 and a cap- shaped outer
pipe 57b with which 5 the inner pipe 57a is capped. Between the inner

pi peid7a and AReat@Ufeed vBIVES0D GhidkSisl Gfckatad glRBLrd-AionOes: aﬂ};tﬁ dgsed tstfe a
wat er. The inner pipe 57a, at its bottom is open to a bottom of the

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 talﬁ water to the washer is connected to the connection

pipe 51. The water feed valve 50 feeds water to a water feed mouth 53 in a shape of

15 container that is placed above the inside of the water tub 20. The water feed mouth 53 has a
structure as shown in Fig. 2. |

Fig. 2 is a schematic vertical sectional view of the water feed mouth 53. The water

feed mouth 53 has an opening in its front, and through the opening, a drawer 53a is inserted.

The drawer 53a has its interior divided into a plurality of sections (the embodiment of the

20 present has two sections, that is, a left-hand section and a right-hand section). The left-hand

section is a detergent chamber 54 that serves as a storage space for detergent. The right-

hand section is a treatment agent chamber 55 that serves as a storage space for treatment agent

for laundry washing. A bottom of the detergent chamber 54 is provided with a water outlet

54a which is open toward an inside of the water feed mouth 53. A siphon 57 is disposed in



water feed nouth 53. A predeterm ned gap is kept between a bottom end of
the outer pipe 57b and a bottom surface of the treatnment agent chanber
55 so as to serve as a water inlet. Wen water is poured into the

treat ment agent chanber 55 up to a | evel higher than a top end 10 of the
i nner pipe 57a, a principle of siphon-Wbrks to cause water to flow

t hrough the siphon 57 out of the treatnent agent chanber 55 and then

drop tothdgedifbhioMRf chigbdaser The QaterIvdd nodth 5Baa8! bélswt 8 hoReH! 8 thent O
t he washing tub 30 through the water outlet 56. The water feed val ve 50

is co - j eed val ve
50b.  Tharmae i TRt 3 G Wtck R A58 B el DC 0 "t e
while 15 the. sub, water feed val ye 50b all relatively.small fl of
Wt er. Setti NGeOREOR b eRaLe! paer Bipe SHamat ploadeuRll mpvaskiog & ne
internal structure of the main water feed valve 50a and that of the sub
wat er f detiomghfecesdtheeeainthicggent ciambar Eaaii atdpeshapest oer pipkd Agwithavhich

internal structures of both valves same and conbi ning themwth

f1 ow3 i nhé infer pipaiETiS cappdi NnBetivddhaheitinet PipotT4 ambthe aluted pipEFTbde Mufie ipon
pi pe 51 is shared between the main and sub 20 water feed val ves 50a and

50b. Thepsey | Ver1aQandr i egt WToIN

el 11 g e e e o R e P e b of e
52a. Thi_s ,openi ng j.s.-open toward.the defergent ch r 54 that a

| ar ge aﬁ%ﬂ{)f%%c} H\%ﬁ@esrgofl R,rqd'emﬁemq?g B3R <Rt Eﬁvefeg@dab%gnd 3€§Lei°§1?eﬁdﬁ?eed
into the detergt?ent chanber 54 through the main water feed passage 52a.
The - 11-575@pdviaiosions getprce f (e tepmest egsahelambgr 58 sprs B pere g & Watehimlet.
ceiling of the water feed nouth 53 by way of a sub water feed passage

52b. - ThiWheapenieny posredpato thowanihdnhegdnt eletnments S agaot lewdh higher thah a teperdat
- a small amount of water flow fromthe sub water feed val ve 50b is poured

i nt 016 heoftiheciah e m,embﬁﬁagmtlﬁrsipﬁfén | Mf&aﬁ%&vﬁ%om&%ﬁ%@ﬂ
a

52b. That is, a 5 passage t runs fromthe main water feed val ve 50a

through 4 her 4R RAGRRE aﬁ%@@%ﬁbé%Staﬁd% 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
feed valve 50b. The main water feed valve 50a allows relatively large flow of water, while
15 the sub water feed valve 50b allows relatively smail flow of water. Setting the ﬂdw of water
large or small is achieved by making the internal structure of the main water feed valve 50a
and that of the sub water feed valve 50b be different from each other, or by making the
internal structures of both vaiVes same and combining them with flow-limiting members
having different throttiing ratio. | The connection pipe 51 is shared between the main and sub
20  water feed valves 50a and 50b.
The main water feed valve 50a is connected to an opening in a ceiling of the water
feed mouth 53 by way of a main water feed passage 52a. This opening is open toward the
detergent chalﬁber 54, 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



washing tub 30 is separate froma passage that runs fromthe sub water
feed val ve 50b through the treatnent agent chanber 55 to the washing tub
30. Back in Fig. 1, to the bottomof the water tub 20 is fitted a drain
hose 60 through which water is drained out of the water tub 20 and the
washing tub 30. Water flows into the 40 drain hose 60 from drain pipes
61 and 62. The drain pipe 61 is connected to a rather peripheral portion
of the kdiwatar &ud Valve 56b it doanectdio thebpéing mnte téiEing vfithe witgefe&Pmiosth 53
connected to a rather central portion of the bottom surface of the water

tub 20. pyRaydeE 4 i WakeTecdssiide 50B. | ThisRAEAARIS HpdAfRvard BRY @eatifiedti 2686t a

ring-shaped partition wall 637in such a way as to encl ose the portion of
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partiti h™a circular seall
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to forma separate drain space 66 between the water tub 20 and the
was hing pesshgedibat mMhe frgmethe matm wgles feedontngrhiOs shrovginiherdetangém chambmr 5446 thehe
washing tub 30 through a drain outlet 67 forned in the bottom of the

washi ng viadhing @b His Tesarate dot »p@Lagelhatsufy RyndBe s Wixepfedd 3hRe 6b Heo0h
that is operated electro- nmagnetically. In a portion of the drain pipe

62, on %Pﬁ eatShaena 5548 =10 wg 68, an air trap 69 is
di spose% e%rg gﬁ)e % ext englgg?’r omg;/lﬁg gi r trap 69. The | ead pipe 70
is, at its top, end, connected.to ter level switch 71. A co ol ler
801 5 di spos Tk i A1frlor (o OGN <Grihe MBS 4 LS 2Hicdgh Adin RoEr {tipreh
plate -12- 11. The controller 80 receives instructions fromusers_via an
oper at i ovnel} wpterip dsained owtiof thy walss b Hhandifbe waphisaiwtat® oWatendows i thet e
11, and sends operation commands to the drive wunit 40, the water feed
val vl S5Qrainrehst 160 fioai draimpipes &3. arithé2.c CHer diaire pifR06 hlis cosmaettd 0 & phthyr
comands to the operation/display panel 81. The controller 80 includes a
drive cCigefiphdrall fértion 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
wall 63 in such a way as to enclose the portion of the water tub 20 where the drain pipe 62 is
15 .connected to it. The partition wall 63 is fitted with a circular sealing member 64 at its top.
The sealing member 64 is kep{ in contact with a circumferential surface of a disk fixed to an
outer bottom surface of the washing tub 30 so as to form a separate drain space 66 between
the water tub 20 and the washing tub 30. The drain space 66 communicates with an interior
of the washing tub 30 through a drain outlet 67 formed in the bottom of the washing tub 30.
20 The drain pipe 62 is provided with a drain valve 68 that is operated electro-
magnetically. In a portion of the drain pipe 62, on the upstream side of the drain valve 68,
an air trap 69 is disposed. A lead pipe 70 extends from the air trap 69. The Jead pipe 70 is, at

its top end, connected to a water level switch 71,

A controller 80 is disposed in a front portion of the cabinet 10, beneath the top plate



5 driving an ion eluting unit described |ater. How the washer | operates
w Il now be described. First, the lid 16 is opened, and |aundry is put
into the washing tub 30 through the laundry inlet opening 15. The drawer
53a is pulled out fromthe water feed nouth 53 and a detergent is put in
t he detergent chanber 54 in the drawetZ 53a. A treat ment agent (softening
agent) is put in the treatnent agent chanber 10 55. The treatnent agent
(sof t enilhg Aberentradlen 8perepeivest hsfractianst foem misdd! wa ah epdrationdtiyplayvpsiel 18d
session, or may not be put when unnecessary. After the detergent and the

t r eat ne@ispo@edH the 36 51@RIcHBf AGSHp) plate] IS &hd stAR dPeriioh coddndrds B ghediveack
into the water feed nmouth 53. After the detergent and the treatnent agent

(sof t eniua 480 W Eed it SEIR hOHmiRUEL kBT driofo Y b Yk o) 1

cl osed, an esired course aundry washing 1s sele

operating a gro of operaft,ion butto the opergtio /dis%a anel. 81.
By pr s SRS HAHE CBERL oo ISRy GRERT -y 1 i SELSl G B el e ary BT s
executed according to the flow charts shown in Figs. 10 through 13. Fig.
10 i © a drivag aghien elughpwiihdescribelatarr e session of |aundry washing. In step
S201, laundry washing is started at a previously set tine. \Wether a

timer-start edopeicaivader il SopeZdles eiile elo@db® Gedtdibed. Fishetk . 16 is @pened, and
timer-started operation is selected, the flow proceeds to step S206; if

Start iﬁh@fﬁ%‘g‘f’@g i %‘5 I B Eonal PRI R ol IRE S, TR ik Y
) A 202, . i
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sel ected, the flow proceeds to S300. How the washing process in step S300
is exeduthsqdrawer Se Adiraiment depuitsplteningagent)dy By da thesreaiuent agapt ohamper

shown in Fig. 11. On conpletion of the washing process, the flow -
pr ocEedsS5t o The epeabROB. agkiit (softesindiaggni)raanews putsthere in the middle of a laundry

washing session, or may not be put when unnecessary. After the detergent and the treatment
agent (softening agent) are set, the drawer 53a is pushed back into the water feed mouth 53.
Aft_er the detergent and the treatment agent (softening agent) are made ready for
addition in this way, the lid 16 is closed, and a desired course of laundry washing is selected
15 by operating a group of operation buttons on the operation/display panel 81. By pressing a
start button subsequently, a session of laundry washing is executed according to the flow
charts shown in Figs. 10 through 13.
Fig. 10 is a flow chart showing the entire session of laundry washing. In step S201,
laundry washing is started at a previously set time. Whether a timer-started operation is
20 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



selected, the flow proceeds directly fromstep 5202 to step 5203. 5 In
step 5203, whether a rinsing process is selected or not is checked. If a
rinsing process is .selected, the flow proceeds to 5400. How the rinsing
process in step 5400 is executed will_ be described later with reference
to the flow chart shown in Fig. 12. Imt3A g. 10, the rinsing process is
repeated three tinmes, and each step of the process is shown with a step
nunber widckssas selééted, theflver pestdeds ©UEI0as Hosv 0R- washitibid0eR inamaep S300 is
"5400-3." The nunber 10 of times of the rinsing process is set at users'

di scr et epdtutedNwillibé deasided 1R With' rdférefeel tondle fl6WNEHaRGhRHACERSBig. M. On
conpl etion of the rinsing process, the flow proceeds to step 5204. If no

rinsing ct f t 3
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not is c f a 15 's Z|n S | cted theflowproceeds
to 55005° Fﬁ%?%f?etjl%‘ﬁﬂ’é’éf? (jﬂ ?@8%035 executed will be
described later with reference to the flow chart shown in Fig. 13.
conpl¥®etion ofn sthp LHdewhithgr prmsingsprocdse if saloctpd ot metlis ehsckadep Iﬁaomsmgf
no squeezing process is selected, the flow proceeds directly from step

S204 t o pedcesy BAQkctelntift Bpwopt0becdt &6 40t | Howothe aiglra! protesdfin tsh S400 is
controller 80, in particular a processing 20 unit (m croconputer)
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procedure. In a t he corrp I on of ry washing Session i
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preparation for. a new session of | aundr vva”[] ng. | . Wlth” reference to
Figs. | Pubebwiha satfixirenten addaddugh a«‘ﬁ)r%%\@s]s %/aérrﬁ g 00377 - The Aumhy,
and squeezing will be described. Fig. I1is a flow chart of the washing

pr oct®s.of timestof phd 80sing phacesmiseset heushs’idigireton:  In this case, “S400-3” is a final
rinsing process.
On completion of the rinsing process, the flow proceeds to step S204. If no rinsing
process is selected, the ﬂowlproceeds directly from step S203 to step S204. |
In step S204, whether a squeezing process is selected or not is checked. If a
15 squeezing procéss is selected, the flow proceeds to S500. How the squeezing process in step
S500 is executed will be described later with réference 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 S204 to step S205.
In step S2035, termination of operation of the controller 80, in particular a processing
20  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 preparétion for a new session of laundry washing.

Next, with reference to Figs. 11 through 13, the individual processes of washing,



the washing tub 30 as sensed by the water level swtch 71 starts being
nmonitored. In step 5302, whether |aundry anount sensing is selected or
not is checked. If laundry amount 5 sensing is selected, the flow
proceeds to step 5308; if not, the flom1proceeds dlrectly from step 5302
to 5303. In step 5308, the anDunt of Téundry is neasured on the basis of

| oad of rotation of the pulsator 33. On conpletion of |aundry anount
sensi ng rinsing, fidewupszorgeedkbe desegited. 5303, In step 5303, the main water
feed valve 50a i s opened, and water is poured into the 10 washing tub 30

through the wat.en keetdowrtiid oBdhe Whitisr bivkedkRi h Wep 8301 e waadrMevdl Qasidss
set for large flow of water, water. f| | s the washing tub 30 rapidly.
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washed away arge wat er an m xed enters
dr.ai n valve 68 re cl ose r Ievel
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cl osed. The flow then 15 proceeds to step 5304. In step 5304, a

pr epat atsorsjndpetelactasia thesflpwriresendsito St S@BBsﬁtﬂ@t, the flow propeadsdlirectly from
repeatedly in forward and then reverse directions to agitate the |aundry
and wat etepS30Rha@s30he laundry is fully dipped in water. This pernits the
| aundry to absorb an anple anount of water, and permts air trapped in

many parts off,the 43enie hrdofnesFARRIry | mefSrdd JnaaY! b&sﬁ%fhbg@ offbtation of the

preparatory operation, the water level as detected e water |evel
swtch 71,bec tha at .t he begi nning, then, i S t he
G s T A R
recover the set water level. If a_course of |aundry washing |nclud|nqh
"cloth type JBFSPP03; dhesmpiovaler farAanlvernda is CBEda RSt Watspat BeYISH Ute the
performed, the type of cloth is sensed. On conpletion of the -15-
pr epad atm&iung;teb a0 ithrough the wﬂhqrfg@l wputhHe. waimse themain Watonfeed ealye s Oaves st
| evel is detected, and,
for large flow of water, water fills the washing tub 30 rapidly. The detergent agent put into the
detergent chamber 54 is completely washed away by the large flow of water and mixed with it,
and enters the washing tub 30. The drain valve 68 remains closed. When the water level
switch 71 detects the sef water level, the main water feed valve 50a is closed. The flow then
15 proceeds to step S304.

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

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

If a course of laundry washing including “cloth type sensing” is selected, when the

preparatory operation is performed, the type of cloth is sensed. On completion of the



if the drop in the water level is greater than a predeterm ned anount,
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 ‘5 S306. According to1 he settings nmade by users, the
nmotor 41 rotates the pulsator 33 in a "predetermned pattern so as to
produce, in the washing tub 30, a main current of water for washing.
Wt h t hibserrsaterycancrasinn. be ohangsr of the svatealevgt fromsthasethweter ieel is dateeteilnand,
spindle 44 renmains braked by the brake mechanism 43 so that, even when
t he washf tig: dsap @r thamehtdriievel iagredtey tham aeyre debeemivaeslinngmt, uthe BAndwds jwdyed to
rotate. 10 On conpletion of the period in which the laundry is washed

W th th%er@tﬁbﬁgﬁlﬁf%{?ﬁteﬁbsox\%ﬁﬁl@m&{jﬁe.f|OW proceeds to step S307. In step
5307, the pulsatof 33 is rotated repeatedly in the forward and then

reverse direcgions t ot intervals. . Thi ermts-the | aund to
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This is done in preparation for squeezing rotation of the washing tub
30. 15 Nedo, viceerdimngrtortan sattings made fiyoivershiier MetsvH Toiptes e pusatqridd ina
rinsing process will be described. First, in step S500, the squeezing
process predesxmvuadephtteof smhs ¢d peodibes dnitix vashing ib 3®ea giaire ket ef wetdrhfor
reference to the flow chart shown in Fig. 13. On conpl etion of squeezing,

the flowy, cedgith thiSiem ot of WEEE heMehlHry {shPasiBA.N TR Ried A0 pyaily #4
50a is opened, and water is supplied up to the set water 1evel. 20 On

conpl et er I C 0 .

ctep sagaats Urabathictulle BRkflnierh 13 do I, BUOERRET O wabils SHE antihe
oper at i on rformed in ste 2, laundry getting attached to the S
washi ng ¢ 9V ?@i?s@g%gﬂf(ﬁﬁ%éeéfph@mﬁ?'ocess) is separated, soaked
into water so that the laundry_ thoroughly absorbs water. On conpletion of
t he pPepar at 0Py coppletion of the prsiod) ipwvipelolbe dandrpissyaabedadt, the maim surgent 06 -

water, the flow proceeds to step S307. In step S307, the pulsator 33 is rotated 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. This is done in
preparation for squeezing rotation of the washing tub 30. |

15 . 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 referchce 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.

20 On completion of the supply of water, the flow proceeds to step S402. In step 5402, |
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



result of the preparatory operation, the water |evel as detected by the
wat er | evel switch 71 becones lower than at the beginning, the main

wat er 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. 5 Acbording to the settings nmade by
users, the notor 41 rotates the pulsator 33 in a predeterm ned pattern
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does not rqtate. 10 01 co | etion of the period in which the laundry is
rinsed widiRonahwatesiqrecayardhg sehpvaterdavel, the flow proceeds to step S406.

In step S406, the pulsator 33 is rotated repeatedly in the forward and

t hen rever seAdier meovaing the ssthwater levelen siep §403) the ok theppraveeds to keplSdlhdr y
to |oosen, and thereby permits it to spread evenly in the washing tub

30. i SAdc@rdﬁfgn&; ithe spfRRrmhdeO Byl Mers GleCRoNE 4 Ptdtdt@Nthel pulsitof 13 abave
description, rinsing is assumed to be perfornmed with rinsing water stored

in the Qfeﬂ%ﬂ%&' Saat?f%rl s-ghéssto &@el ﬁfjther\!vgs%h&[gww fld.' 25hoh& Wate¥ 1Efr osh

however al' so € to M rinsing w Ways rep en| |ng
wat er, WhI.ChI d"rlnsm W|th uring water," or to perfaor
ri nsi ng RS lhlé JHRinsGSRT dEvRD bt rrinsedy Pemﬁqvee%ng SHPAlE 4ne

washi ng tub 30 |s rotated at a | ow speed, which is called "shower

rinsi ng.rem@ps preked dyfthndiraled methagispr 43 eosthailievér vdien the qinsingewitenand e

above is executed. This will be described in details later. Next, with
r ef er endeurdey mbree, theomashivgr tubShdees nol rétagg. 13, the squeezing process will
be described. First, in step S501, the drain valve 68 is opened. The

washjgg wat ergy &ﬁﬁl@nori"@isﬁie’}ﬁnba'@n Ihidsmdnagidaed i ARQUHARH bR HhAl RirdRese

66. The drain valve 68 remai'ns open |
water, the flow proceeds to step S406. In step S406, the pulsator 33 is rotated repeatedly in
the forward and then reverse directions at short time intervals. This permits the laundry to
loosen, and thereby permits it fo spread evenly in the washing tub 30. This is done in
preparation for squeezing rotation.

15 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 rinsing.”

20 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 the

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



-17- during the squeezing process. Wen nost of the washing water has
exited fromthe laundry, the clutch mechanism 42 and the brake nechani sm
43 are switched over. The timng for switching over of the clutch
mechani sm 42 and the brake nechanism 43 is either before or at the sane
time of 5 starting of draining of waten7-The notor 41 now rotates the
squeezing spindle 44. This causes the washing tub 30 to start squeezing

rotati Orﬂmiﬁg‘ﬁie@d%é@zﬁr%prégesF,.Ot ates together with the washing tub 30. Wen
the washing tub 30 rotates at a high speed, the laundry is pressed

agai nst the 4ipner circunferenti al |1 _of .t.he hi t.ub by the.
contrifugal PPabmoS e HE Gk e s BORH HEIARRy e sriten g ifiom
gathers on -the inner surface of the circunferential wall aof the washing
tub 30, 4Bmid e fuake mechansm Ay arupWHohsH Qs LnHRING FraviehlRev e watke as
described earlier, the washing water driven by the centrifugal force

ri ses alcbutgh neehamsierd2sandf the éralfe tniechaniens Hi3ng cithdy BoreWreat thhesamadima gf
wat er reaches the top end of the washing tub 30, it is drained through

the dgaig 85 dRlining g waSh MheWARGOF 41 hithw RAdte®¥id QthebiRiNshiABledd Rl Mhis
hol es 15 31 hits the inner surface of the water tub 20, and then fl ows

down al g I r th . tu Q t t
water t oot e AN The BAFRE skt RO ot et BB S A A

t hr ough hhe oLrjgin pi pe 61 and then through the drain hose 60. In the flow
shown i fhEWgshingtub3 or squeezing is perforned at a relatively | ow speed
in step S502, squeezing is perforned at high speed in step S503. On
conpl etion of Whee theSpading @b hmtdteoal phighespded,tthe SuagdryS8(pressed againg the
S504, the supply of electric power to the notor 41 is stopped and

t er m natinfé ceamédritinl ivall @0t viahingttOP R0 g theltvativagdi€orcd. | Thd washishaater

with an ion eluting unit 100. The ion eluting unit 100 is connected to
the 4oVHtiRRM MefuRdy'd% BRhds Wl i HRGIPREE 0P 4 chOMhrellnlifl Wall VFEREe
washing tub 30, and, since the washing tub 30 widens upward in a tapered shape as described
earlier, the washiﬁg water driven by the centrifugal force rises along the inner surface of the
washing tub 30. When therwashing water reaches the top end of the washing tub 30, it is
drained through the drain holes 31. The washing water that has exited from the drain holes
15 31 hits the inner surface of the water tub 20, and then flows down aiong the inner surface of -
the water tub 20 to the bottom of the water tub 20. The washiﬁg water is then drained out of
the cabinet 10 through the drain pipe 61 and then through the drain hose 60.
In the flow shown in Fig. 13, after squeezing is performed at a relatively low speed in
step S502, squeezing is performed at high speed in step S503. - On completion of step S503,
20 the flow prbcéeds 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 vs;asher 1 is furnished with an ion eluting unit 100. The ion eluting unit 1.00 is 7

connected to the downstream side of the main water feed pipe 52a. Now, with reference to

Figs. 3 through 9, the structure and functions of the jon eluting unit 100 and the purpose for



Figs. 3 through 9, the structure and functions of the ion eluting unit
100 and the purpose for -18- which it is incorporated in the washer 1
will be described. Fig 3 is a partial top view indicating the |ayout of .
the ion eluting unit 100 and the water feed nouth 53. The ion eluting
~unit 100 is connected directly to the-hbain'water feed valve 50a and the
wat er feed nmouth 53 on both ends. In other words, the ion eluting unit 5

100 i ndeggede i ihYorf@aRASE thel WasheNt Wilkboadsaribal er feed passage 52a. The
sub water feed passage 52b is constructed by connecting the pipe, which

protrudes frag V&ETE : b . f ' Ob
with a hose. %F%%pﬁea sC %&éﬁ%@?ﬁ%&%ﬁlﬁé}%ﬁﬁfﬁpﬁg{é %ﬂ?eg@{%e%gp%g(?\%&g%,
the ion eluting unit_10Q and the water feed nmouth 53 are arranged. in
e Wi HEHEBHTORY: Poar P cGfing Rtagl i pornected ey 1o e arim sveisa feed
washer, they are not arranged 10 in that way but arranged in line with
| ef t - t o-wakvghilazmnid she fvaten deadamiouth 33 ofFibgth endshr bugtherFivgrdsg thehonshtting unit
structure of the ion eluting unit. Fig. 4 is atop view Fig. 5is a

ver tixal109€addpenddntly i comipbadsehe AndRgmbinN@atér feed Rt B2k 9Thé sul-ivter Gedds
also a vertical sectional viewtaken along Iine B-B showmn in Fig. 4.

Fig. 71 { Z tq I (4. . 8:01S lve. vi f
an’el ectsed b PRbRMuRRE by Bhnecthd tho blsk, vRileS pRABES G WECukloF ted
t ranspar ent transl ucent co| or] ess _or_ colored synthetic resjin or
opague slw’fh3§i L8 Watehfeed %40 it %he%piggw ch?mglcc‘agwrﬁ Higdy te10a
havi ng an opening at the top and a lid 11 Cb which cl oses the opening at
t he t op.wdtSeleedvalve H),)theTion aatéignanit Ifanddhe waise teedsndwsing3 aredarreged i, line
containing a water inlet 111 atone end of the |ongitudinal direction and

a wat er wigh Feht-tdh2arakid dfahewhaslierand HoWoer2 0 db&iall widshtr, tel adafottaenpet er
outlet 112 are pipe-shaped. Cross-sectional area of the water outlet 112

i el Mo M e g o 1101« o ange
Fig. 4 through Fig. 8 shows the structure of the ion eluting unit. Fig. 4 is a top view.
Fig. 5is a verticﬂ sectional view taken along line A-A shown in Fig. 4. Fig.. 6is also a
vertical sectional view taken along line B-B shown in Fig. 4. Fig. 7 is a horizontal sectional
view. Fig, 8 isa perspective Viéw of an electrode.

15 _ The ion eluting 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 is shaped as long and narrow, containing a water
inlet 111 at one end of the longitudinal direction and a water outlet 112 at the other end. The

.20 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 ifs longitudinal direction being horizontal. The

casing body 110a arranged horizontally in this way has a bottom which inclines gradually

toward the water outlet 112. (See Fig.5.) In other words, the water outlet 112 is located at



casing body 110a arranged horizontally in this way has a bottom which
inclines gradually toward the water outlet 112. (See Fig. 5.) In other
words, the water outlet 112 is |located at 19 the lowest level in an
internal space of the casing 110. The |id 110b is fixed to .the casing
body 110a with four screws 170. (See Fil§- 4.) A seal ring 171 is
inserted between the casing body 110a and the lid 110b. (See Fig. 5.)

| nsi de tthe lov&si legel 14 By idtevaaldpateofahecdsimpdel®). 113 and 114 are arranged so
as to be 5 parallel to the water current flowing fromthe water inlet -

111 toward thgmeWaf BI0bay Fked tolthe casifPBd 30l 198 h PR Ecre W ED. @ (BE@F’%? ?_%n'Aned

voltage is applied to the electrodes 113 and 114 wth the casin

and 11 0BT T beRPE B ehiife RFL AR R YR, IS 8 SR e

side at the noment, For an _exanple, the electrodes 113 and 114 may be so
construct ed tREfe $he;casingl 18 M plais elsctigrlesedumnth § 14 apgpmanged nioai tabbut
1 mmthick are arranged about 5 mm apart fromeach other. . Material of
t he ebecparabbbso fHe3wated clrttdnti ffowing frammithicedateo il VEr towand tinetvaler @atietbEl2f he
material as long as it is a source for aitimcrobial nmetal ions. O her

‘than sil pehe GEPBRIr. When Al proYet@inidd vafaglerigl aBFRRElo the dctBlled PE3 hakgi£an
be selected. Silver ions eluted froma silver " electrode, copper ions :

o1 cot 1 oct N SRR B EEACFPE el g e it B e oM 1 e

all oy of silver and coppeigr, silver and copper jons can be el uted
si mul t anbBLE Jormed arg elytedetrpmwhichgven gt them 15 ydhe smodp s1ds 34 dhepmement. s divgct
either elution or non-elution by whether a voltage is applied or not.

Mor eover an axamspleuthe addctrodes ildh aod lidtmby berm canstrbded domtplaied efl sthyer each
controlling electric current or the time for applying a voltage. Conpared

Wi th 180 menRtined caf x 8lct drtigabdet Binnt Btk 4ré affhERAlabb@ PhnOidaarfrdiEbadh dthe.
carriers, it is convenient because it is possible to eléctrically select

whet her the mgpLalial ONfe ALuBELed 3Und 9% i#R6 llited to silver. Any metal can be the

material as long as it is a source for aitimicrobial metal ions. Other than silver, copper, an
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

15 electrode show an excellent sterilizing effect, even on mold. From an alloy of silver and
copper, silver and cbpper ions can be eluted simultaneously.

As for the ion eluting unit 100, it is possible to select either elution or non-elution by
whether a voltage is applied or not. Moreover, an amount of elution of metal ions can be
controlled by controlling electric current or the time for applying a voltage. Compared with

20 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
electricaily adjust the concentration of the metal ions.

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



electrically adjust the concentration of the netal ions. The el ectrodes
113 and 114 are not arranged conpletely in parallel. In the plane view,
they are arranged to be tapered; having the space between them becone
narrower from-20- the upstreamtoward, the downstream al ong the water
current flow ng through the inside of"the casi ng 110, in other words,
fromthe water inlet 111 toward the water outlet 112. (See Fig. 7.) The
pl an- vi w upktageen tfward theclsinsgedmo dlong Ihawiist elrsmt Rawingsbrbuighdha ioside efithe
having 5 the water inlet 111 to the other end having the water outl et

112. Nap®ding 110)€n 6thes SrofBC bk wasEiald N11 kevird ey Waler shgad 10f (9 Fig.
casing 110 gradually decreases fromthe upstreamside toward the -

downst regm side. The el ectrodes 113 and 114 have both rectangul ar
profile, “and term nals 115 and 116 are provided thereto respectively.

The termnal 5,115 and 116 arge di sposed.at  portions insi 10 of the.
Sdges of t he 1F B BiuSARELEA 3998 dra nAB bl R S omats: g TSing
fromthe | ower edge of the electrodes 113 and 114 respectively. The

el ecty othe water miad 1 héo theofionghd hawngthe Walenedlet htdgrisamhslyf thoeraskrecctians
metal, and the electrode 114 and the termnal 116 are forned integrally

from t harsaditheiBtetdal spaoe of fleaating@ded glaidaliyndecichbesfiémltBcupstrebhaideabivaid of
t he casing body 110a through a hole forned in 15 a bottomwall of the

casi ng bady,whk Waere the termnals 115 and 116 protrude out of the
casing 110a, as shown in an enlarged figure in Fig. 6, a watertight seal

const r uct | on WegiseRetes Red Ui Belhieanad Proflec PR isgmpa RS o

prevent water_ fromleaking fromthis portion. At the bottom of the casing

110a, anfirq providgd thesetoaaspectively. wilibehenmipalad b% andhbl & are shispases! at portiops ingide

116, is integrally fornmed. (See Fig. 6.) The termnals 115 and 116 are

connHEt ed the edges of the electrodes 113 and 114 on the upstream side, hanging down from the lower
edge of the electrodes 113 and 114 respectively.

The electrode 113 and the terminal 115 are formed integrally from the same metal, 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

15 aboftom wall of the casing body 110a. Where the terminals 115 and 116 protrude out of the
casing 110a, as shown in an enlarge_d 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
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

20 115 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

sleeve made of insulation material. Two types of sleeves are used. One sleeve 174 is made

of synthetic resin and engaged into the roots of the terminals 115 and 116. A part of the first



to a drive circuit within the controller 80 by way of a cable (not
shown). O the termnals 115 and 116, portions remaining in the casing
110 are protected by a sleeve nade of insulation material. Two types of
sl eeves are used. One sleeve 174 is made of synthetic resin and engaged
into the roots of the ternminals 115 amd "116. A part of the first 21

sl eeve 174 spreads to one side of the electrodes 113 and 114, form ng
proj ect slezvs 104 spreadsiodme sde oftbs elgotipddsdrls aadd 18 forining prbjesteonsroa) the sidens
to the through holes nmade in the electrodes 113 and 114. This hel ps
prevent of {iesceloRtdisaaa FitddS iR prbettibh O™ the HirBeL1OM lePhadd R thE ERVICodeE4 13
The second sl eeve 175 is nmade of soft rubber and fills the gap between
the fir eve: 1 .ng. us
prevent Py THEC R e @0the PRk AR b Flu FRf, CATRORROSe SRR 11ETS
175 and, t he casi b .110a apd t hr.ough aps between the seco

sl eeve 1{7% Se698 ﬁﬁgveefgitwa Offa%é 5#%@%\2& Eﬁg %r?egﬂn WE%@@&@ Jeee e/
terminals 115 and 116 are | ocated on the upstream side of the el ectrodes
113 andandithe bpiemupall elcthencasing body 110we thes erevienties wates franuledking ghreugh the
supported by 10 the first sleeve 174, which is engaged to the termnals
115 and giglBetvieh tiRackoeilesirI78aadahe titnd bellyl 10,and (B10BRe &ifS befivctn
shape of a fork is formed so as to fit to the position of the first

sl eeve %%ASEC&X?%%CE%%? %@thggié%&§&@plqgtan&ﬁ4.catches t he upper edge of the

first sleeve econes a rigid support, together with the second
sleeve 175 filling the ga ef ween_t first sleeve 174 and the  casing
body 1104 THS TORRICIELATR BF BRI TS R e oReed o ficadiiesmacs Shing
114 with long and short fingers, by which the el ectrodes 113 and 114 can
mai nt ai glegitfodgsgldgnd Ale shaensieamsides ohde dedodenhld wul Bidoase gppromted byd

110b. The downstream sides of the electrodes 113 and 114 are al so
suppidr t elgk firgt slesvedGppohich i§ etgzeed anthe haminadet 1 Sand abe @n thh énea sturfaceldfO.
A fork-shaped support 177 rises fromthe bottom surface of the casing
body 11Qg 1id\ F0B, a 8updftk 781 RAHas PPk 15 FEmiNGasde W td the Position of the first
sleeve 174. (See Fig. 6.) This support 176 catches the upper edge of the first sleeve 174
and becomes a rigid supf:ort, together with the second sleeve 175 filling the gap between the
first sleeve 174 and the casing body 110a. The fork-shaped suppoﬁ 176 catches the
15 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 tile electrodes 113 and 114 are also supported by the support
formed on the inner surface of the casing 110. A fork-shaped support 177 rises froﬁl the
bottom surface of the casing body 110a. Also, a fork-shaped support 178 hangs down from
20  the ceiling of the lid 110b to face .the support 177. (Sée Figs. 5and 8.) The el:ctrodes 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.

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



20 the ceiling of the |id 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 | ower and upper edges on the downstream side respectively so as not
to move. As shown in Fig. 7, the electrodes 113 and 114 are so arranged
that the surfaces opposite to the surdces that are facing each other
keep a space fromthe inner surface of the 22 casing 110, Moreover, as .

shown i neaking 110, MiReRkEssRERS inl B3, 3N'Ue Lidttdi& BB ANABYLs s@frrhfedkRep a
space between their upper and | ower edges and the inner surface of the

o 19 e R0 MO A TUE i I SURB00L bt

and 178 ar I ons.) A i'ona S shown Tn e

Fig. 5, space js, made, bet ween the upstream n ownstream si de edges
ot %t he” ol qukRa 18 ol CoT Rt A SHFC7eall Ghds b s FYGEPUOPH)
Wen it is necessary to nmake the width of the casing 110 nmuch smaller, it
i s possi Aflditionadlyc anshovgrin ¢ifhsr ef Big 7oadFig.13R saspdcd ivdmade igbematheamsteam
that the surfaces opposite to the surfaces that are facing each other

are abt agldedbvistredny side ddbes e eles@bdesqfi3 tahe 182208 thelibfer shfaédoPih@dasih®
prevent foreign objects fromgetting contact with the el ectrodes 113 and
114, a sjygpiner of a netal mesh is nounted on the upstream side of the

el ectrodes 113 and 114. As shown in Fig. 2, a strainer 180 is placed in

t he connectio i pe 51. The strainer 0 J far ur pose of . .
brevent 1 ng.  oNBRE R TsBasstaly i ke e wistngt fhevcoSomalGabich SPeler veie possins
and it also serves as an upstream strainer of the ion eluting unit 100.
15 A st i ¢rastret the plecapdareld angl! idsinnsigh taemaneerithe o widaaes appesitetoothe
the el ectrodes 113 and 114. The strainer 181 prevents broken pieces of
t he el ecturfaidesthdtlpe foihglehéh bthemurefattaskied dirmiy tovhe mneheyll af thetchsing @di0.out
and broken due to being used for a long tine. The water outlet 112 can
be sqpected am @dsi {oSprlePént TORMY Medtd Eroft FALAL CodBdt whiP thePNB8RIRs 113 and
114, a strainer of a metal mesh 1s mounted on the upstream side of the electrodes 113 and 114.
As shown in Flg 2, a strainer 180 is placed in the connection pipe 51. The strainer 180 is
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 elﬁting unit 100.
15 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
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
20 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

removed or substances contributing to clogging can be cleared of.

Fig. 9 shows the drive circuit 120 for the ion eluting unit 100. A transformer 122 is



The |l ocations of the strainers 180 and 181 are not limted to the above.
As long as 20 the conditions of nounting on "the upstream side of the
el ectrode" and on "the downstream side of the el ectrode"” are satisfied,
they can be placed at any location in the water feed passage. The
‘strainers 180 and 181 are renpvabl e sc?}that forei gn obj ects they catch
can be renoved or substances contributing to clogging can be cleared of.
Fig. 9 edmuasted he cdmimeecially distdibul@D efeotrict favdr o2 1edcubs ng stepi dovlkOQ00 A to a
transfornmer 122 is -23- connected to commercially distributed electric

pover 1ghdsermitied Qolfe8P URNButhROvOltabe oPtheRFASBEHRAEM el 1M Hca®S-a il1Svave
out put voltage of the transfornmer 122 is rectified by a full-wave

rectifier,. i 3 i for in st ant_.vol t age
const anfeetfi Sithle 128 oo R i L50usllh Pofif A Bt bR el
connect a .constant current circujt 125. The S constant current_circuit
125 opefg‘{-esﬁ? ﬁ’es‘iﬁ’éﬁa‘g Y&é&?g%§1r?‘8t i&%b‘-l ?l@e@@ﬁétcgﬁﬁta@tﬁm@ﬁf cireph e T%e

el ectrode drive circuit 150 described later w thout being influenced by

vari &t i omstamt ichrentragt i2dceperdies iy budhhe valy exst toouipplir & wengtamtomirtent! 80the To
the commercially distributed electric power 121 is al so connected, in

par al | ekletdde déite cirf@nIB0r dREriBed laté Withibhtl yding iffl@dRed 2. vahdion UinPthe
vol tage of .the rectifying diode 126 10 is snoothed by a capacitor 127,

IS then{{?ggﬁ%gﬂ]rﬁ@(}ﬂ%g@g@é&%%%&gﬁzé@y a constant voltage circuit 128,

and is en ‘supp a mcroconp 130. The m croconputer 130
controls the starting of a.trjac 129 connec .bet ween one end th
e mry” cot | T8¢ Pl SHistbq S5ouicpove | binre Famg o vl b
el ectric power 121. The electrode drive circuit 150 is conposed of

NPN- t ypéhet rasirmen 22, @ reetfymg dido iRt  Tis qotpu yaltige ofathe reatifyisg dialeR26t o
R7. These are interconnected as shown in the figure. The transistor
and Yhe idsmatethdd b o capaaitehil @ ¢otheh dormidilintoam doristemt vohagi st o codananditighe
diode D2 forma photocoupler 152. The diodes DI and D2 are phot odi odes,
and t he cirE@h $28 18l $s fen supplied to a microcomputer 130.  The microcomputer 130 controls

the starting of a triac 129 connected between one end of the primary coil of the transformer
122 and the commercially distributed electric power 121.
The electrode drive circuit 150 is composed of NPN-type transistors Q1 to Q4, diodes
15 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 dic;des D1 and D2 are photodiodes, and the transistors Q1
and Q2 are phototransistors.
The microcomputer 130 feeds a high-level voltage to a line L1 and a low-level voltage
20 - (or zero voltage, namely, “off”) to a line L2, Then, the diode D2 turns on, and this causes
thé transistor Q2 to turn on. When the transistor Q2 turns on, a current flows through the
resistors R3, R4, and R7, and this causes a bias to be applied to the base of the‘transistor Q3.
Thus, the transistor 33 turns on.

On the other hand, the diode D1 1is off, and thus the transistors Ql is off, and



and 2 are phototransi stors. The m croconputer 130 feeds a high-Ilevel
voltage to a line LI and a |lowlevel voltage 20 (or zero voltage, '
nanely, "off") to a line L2. Then, the diode D2 turns on, and this causes
the transistor Q2 to turn on. Wien th 4;ransistor Q@ turns on, a current.
flows through the resistors R3, R4, drd R7, and this causes a bias to be
applied to the base of the transistor (3. Thus, the transistor 3 turns
on. On tererdegii the dpasiston QHiie dl. DIlnjthisoftate, anerrremt flovyselromatigi anode-side)

is off, and 24 accordingly the transistor 4 is off. In this state, a
cur r ent ekbiowde ifl8 aothichathadedalesilatodel Bet riderekild, ihdhd joe ehdinh adi 190 dbere

el ectrode 114. As a result, in the ion eluting unit 100, there are

pr oducedreRbdced Rl AhsR9 ?\Eéi{iv&%éhﬁ@@d 2@ td RfRr WSS veW-Ethroed jons.
negati vel y-charged i ons. en an el éctric current is passed through the
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113, which is a he "anode Si

el ectrode 114, ich is at_the cathode_ side, collects inpuritiges i.n water
in tRe RJPR§ dmes Hig sctragepblsh, A s the gpde dlgr acbie- Phéfefﬁérolfgr‘?‘%‘p?c@eof

the ion eluting unit 100. In order to avoid this, the electrode drive

ci rcui t cleSGodeahl 4pehinbes at gt ¢athale colep wlbotsyingiugitics odwatet sathic figrm wbe@les10

In the conpul sory el ectrode-cl eani ng node, the m croconputer 130 swi tches

nodes . @bpas@dd bflit. S OAS de@ratlédy Bktpetfdmiet F0Be A0R | hethgb@hitve®) tH eorlidrnes
LI and L2 and thereby reverse the current that flows between the

el ectrodes: 114 t Bl SN0 | st 3 - gn,
nd t ho o 2 B8 Getidhe dfve sl TRg e boRgbRlh 3 Bhfthry G it
counter capability, and switches nodes of control as described above
every tif¥€a predetermined 15 count is reached. Wen the resistance

t hrough the electrode drive circuit 150, in particular, the
10 In the compulsory electrode-cleaning mode, the microcomputer 130 switches modes

of control so as to invert the voltage applied between the lines L1 and 1.2 and thereby reverse

the current thatlﬂows between the electrodes 113 and 114. In this mode, the transistors Q1

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
15 count is reached.

‘When the resistance through the electrode drive eircuit 150, in particular, the
resistance of the electrodes 113 and 114, varies and as a result, for example, the current that
flows between the electrodes decreases, the constant current circuit 125 raises its dutput
voltage to compensate for the decrease. However, as the total time of use increases, the ion

20 eluting unit 100 eventually reaches the end of its service life. When this happens, even if the
mode of control is switched to the f(;rcible electrode cleaning mode, or if the output voltage of
the constant current circuit 125 is raiéed, it is no longer possible to compensate for the
decrease in the current. |

In order to cope with this, in the circunit under discussion, the current that flows



resi stance of the electrodes 113 and 114, varies and as a result, for
exanple, the current that flows between the el ectrodes decreases, the
constant current circuit 125 raises its output voltage to conpensate for
t he decrease. However, as the total tine of use increases, the ion 20 -
eluting unit 100 eventually reaches th® end of its service life. Wen
this happens, even if the node of control is switched to the forcible

el ect r odewet:ethiaielgtrotekel 1 3amdi1fl 4 olff éhedivh RLting hit 40€ ivhonitdied 60 fiethabik of the
current circuit- 125 is raised, it is no | onger possible to conpensate for
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under dis Sl on, he current ws 25 bhetween t electr
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equal to a predetermned mnimumcurrent, a current detection circuit
160 det @ curyns hagbeentdeigctadis trapsmmitisd dosya phefodieds Dse adidds e peeidlias
transmtted froma photodi ode D3, which is a part of a 5 photocoupler
163, 3 hiphotgbowplgrhdtdit rbrosglst ar pi@otrasidie Q5 rtoc dinp uhieroch8PuteFh@30.  The
m croconputer 130 then drives, by way of a line L3, a warning indicator

131 to mekRcbhputtNUBE M @riﬁs?ﬁ?tv@aéﬂ%f‘ﬂin\éﬂmidﬁﬁfamﬂ? iGN 1 ROINGRE G
131 is provided in the operation/display panel 81 or in the controller
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detection circuit. 161 that detects tgee current being larger than a
pr edet ePRFREOYHSRIEFDAD §l 08 i theepnrelet88si s of the output of this
current detection circuit 161, the m croconmputer 130 drives the warning

i ndi cat or 13Moregars incorden @, cophenith hdawt syt asvshotteaprsuisingt wighio dhes tlratrode
current circuit 125 beconmes |ower than a previously set m ninum voltage,
a vol{ ageivé eiiegit i160, thefecis protfdd deteedns defecti@ndiréie 161 Thafi defeoG 0P Winrent

130l'i kewi se drives the warning indicator 131.
being larger than a predetermined maximum current. On the basis of the output of this
current detection circuit 161, the microcomputer 130 drives the warning indicator 131.
Furthermore, when the output voltage of the constant cutrent circuit 125 becqmes lower than
a previously set minimum voltage, a voltage detection circuit 162 detects it, and the

15  microcomputer 130 likewise drives the warning indicator 131.

The metal ions generated by the ion eluting unit 100 are poured into the washing tub

in the following manner. | |
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 rinsing. In the
20 final rinsing process, after the squeezing process of step S500, the flow proceeds to step S420.
In step 420, whether addition of the treatment material is selected or not is checked. When
“addition of a treatment agent” is selected through a selection operation performed by way of

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



The metal ions generated by the ion eluting unit 100 are poured into the
washing tub in the follow ng manner. Metal ions and a softening agent to
be used as a treatnent agent are added in the final rinsing process.

Fig. 14 is a flow chart show ng the seguence of the final rinsing. In the
20 final rinsing process, after the éégéezi ng process of step S500, the
flow proceeds to step S420. In step 420, whether addition of the

t r eat mEMASIZRIOPYSEES- i s sel ected or not is checked. When "addition of a
treatment agent” is selected through a selection operation perforned by
way of the InpgspaS42iniviictiet the tpanednt Sdateridietd boxdded acerdstybos, shaps bl .

If not, the flow proceeds to step 5401 in Fig. 12, and the final rinsing

i's execyhednd B sbikgisA R, i8Shedked NEWHER VirRES i6rk8mdTd S5 es.
In step %4%% \ilhet her%ﬁg’%}r ea’tlnelr}tdkﬁgt eri aﬁs@?é%&gggeddgﬁeﬁg\a{bggtﬁ?ggs,

that is_ l..10ns d..a softenin e or not, is checked. \We
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operation perfornmed by vvaa/ of the operation/display panel 81, 5 the flow
pr océeddedlgvicpragpedutorsten $4779 4f not, ke Hpwprpnesdelodert 28t ep 5426. In step
5422, both of the main water feed val ve 50a and the sub water feed val ve
50b are opehetkp A2, hatheof the mam wateofded tvhlvef50k hed e subwedter febd edlvpabisage
52a and the sub water feed passage 52b. Step S422 is a process for

el uti ona@fopeRidabnd RAfer AOWRHBLSI BT RUnAABHAE: REd PRESIe 52a14dRE Gl Watcp et
to be nore than the volune of water set for the sub water feed val ve 50b,

is flow i ng the internal space of the ion eluting unit 100.
Si mul taﬁgggg%ﬁ%‘%g E{ir?'e drive circuit 120 applies a voltage between the

el ectrodes 113 114, so that_ i.ons _.of the metal qf which they are
Fornmed are elGPOUIR it bPIESE SROMERHAHEL 4 PROFTRGES fmosnbel Ve
113 and 114 is silver, reaction of Ag - Ag++ e- occurs on the anode side
and 18i | waichjigsst aghe more than the volume of water set for the sub water feed valve 50b, is -
flowing, filling the internal space of the ion eluting unit 100. Simultaneously, the drive
circuit 120 applies a voltage between the electrodes 113 and 114, so that ions 'of the metal of
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’

15 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
outlet 56.

From the sub water feed valve 50b, smaller amount of water than that from the main

20 water feed valve 50a flows out a;pd is poured into the treatment agent chamber 55 by way of
the sub water feed passﬁge 52b. Ifatreatment agenf (softening agent) has been supplied into

~ the treatment agent chamber 55, the treatment agent (softening agent) is fed into the washing
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



15 are eluted into the water. The electric current flow ng between the
el ectrodes 113 and 114 is direct current. Water to which the netal ions
are added flows into the detergent chanber 54 and then is poured into
the washing tub 30 fromthe water outlet 54a by way of the water outlet
56. Fromthe sub water feed val ve 50b;2%+al | er anpbunt of water than that
fromthe main 20 water feed valve 50a flows out and is poured into the
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a treatnment agent (softening agent) has ‘been supplied into” the treatnent

agent c . . f I qg% [ } .t he
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i s perforned simultaneously en the metal ions g\ e added. The effect of
a si phofOREE¥hsHFatsE s POUFTinte theReqtmertageati amper 53.nsi de the treat nent
agent chanber 55 reaches a predetermned |level. This permts the liquid
treat nent agéVhen(apredaienmine of ovates ($eenuchi a5 artreorertbart e amoayielntcause
chanber 55 until the tine conmes when water is poured into the treatnent

agents c higdfedct 5a sipiento acpuras &ie@iﬁﬁdﬁeﬂf) amubndd afo the trefitn{eBDagBitthadibep s,
nore than the anbunt to cause 5 the effect of a siphon to occur in the

si phon j redyi . . t r syh; er
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treatnment agent, is perforned automgtically.. irpe ctive of whether or
ot & ¢ MEATIRGNpesRl R TP BT R ropeitvh ERERGE piifey X pEPd et
agent chanber 55 so long as "addition of a treatnent agent” is sel ected.
10 When (Goispgeasentihasbeear ito dhe tatmenicrgenhehimbyr f8 sallondas addiiopad s
poured into the washing tub 30, and the concentration of netal ions in
t he ri nstentmandbgmt’l is selggtedtt ed to be a predeterm ned | evel when water
containing no netal ions is fed to the set water level, the application
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washing tub 30, and the concentration of metal ions in the rinsing water is expected to be a
predetermined level when water containing no metal ions is fed to the set water level, the
application of a voltage between the electrodes 113 and 114 is stopped. Afier the ion
eluting unit 100 stops generation of metal jons, the main water feed valve 50a continues

15 supplying water and stops water supply when the water level in the washing tub 30 reaches
the sét level.

As describgd above, in step S422, metal ions and a treatment agent (softening agent)
are added simultaneously. However, this does not necessarily mean that the time during
which a treatment agent (softening agent) is poured into the washing tub through an effect

20 of a siphon completely overlaps the time while the ion eluting unit 100 is generating métal
ions. Either of the above time may be shifted to be earlier or later than the other.  After the
ion eluting unit 100 stops generation of the metal ions and while water containing no iﬁetal
ions is additionally fed, the treatment agent (softeﬁing agent) may be added. The point is

that it is sufficient so long as the addition of metal ions and the addition of a treatment



eluting unit 100 stops generation of netal ions, the main water feed

val ve 50a continues 15 supplying water and stops water supply when the
water level in the washing tub 30 reaches the set |level. As described
above, in step S422, netal ions and a treatnent agent (softening agent)
are added sinmul taneously. However, thiggdoes not necessarily nmean that
the time during which a treatnent agent (softening agent) is poured into

t he washin b.t hrough.an effect, 20 of si phon conpl etely overl aps the
Ui whi | SPhEOTGHAEHER O Brneigsme iy B AR hPar i ons. i ther of
the above tine may _be shifted to be earlier or later than the other. ,
After the idé® d@ﬁ‘iﬁheﬁé?eiﬂﬁ%tth‘lt?@n&aiﬂ)L\S yenened foghe glecede Watintearaliyand fie
while water containing no netal ions is additionally fed, the treatnent
agent ( sofermemiahdl@dgefiineday the ehkdttede 1Thentpgrially, frem thhabmitmetsl. Jhefefaient
so long as the addition of netal ions and the addition of a treatnent
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As descri bed before, the termnal 115 is fornmed to the el ectrode 113
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integrally, e sane netal. erefare, roma case

di fferent tal s are cqnnected, potential difference does not 5 occur
bet ween t AOLICBRNE beia T Bicr 1 Gnpy s dbe meO WAt HgS BORFBS on {1 om
occurring. Additionally, being formed integrally sinplifies the

manuf act ur i ngherspees betwEhn the adestrodesnbbh andhd 14| isctet delds 1118 tapsrpd] manies,

set to be in a tapered manner, becom ng narrower fromthe upstream side

towar d t héed@ning hireeweisirela. thd bpSreaikede toherd eHeeddvimtesm 53, amiis dAkebehd n
line with the flow of water, and the electrodes 113 and 114 are 10 nore
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thinned, they hardly are chi pped- off. Mdreover, there is no. concern for
oo tl;?'t Ve rfhEL AR b O nSating VRS AT BR ) A el WA ale§SWHat obind af\Rinhied, they
bardly are chipped off. Moreover, there is no concemn for excessive deformation of
electrodes that might result in a short circuit.
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
15 . growing from the electrodes 113 aﬁd 114 to the inner surface of the casing 110 and causing
a short circuit beMeen electrodes.
Although the terminals 115 and 116 are formed integrally to the electrodes 113 and
114 respéctively, the electrodes 113 and 114 are eventually dépleted as a result of use.
However, the terminals 115 and 116 should be kept from depletion. In an embodiment of
20  the presenf, the portions of the terminals 115 and 116 located inside the casing 110 are
protected by the sleeves 174 and 175 made of insulating mgterial, and are guarded from
depletion caused by electric conduction. This helps prevent such situation as the terminals

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



The el ectrodes 113 and 114 are supported in a manner that a space is nmade
between them and the inner surface of the casing 110. This hel ps prevent

a metal layer from 15 growing fromthe el ectrodes 113 and 114 to the '
i nner surface of the casing 110 and c ing a short circuit between

el ectrodes. Although the terminals 115“and 116 are formed integrally to

the el ectrodes 113 and 114 respectively, the electrodes 113 and 114 are
event ual | ipredimstrathendech inndufromghe gdge on fhewesieeam sidee tlherdlevatodes 1B andd

116 shoul d be kept from'depletion. In an enbodi nent of 20 the present,

t he porti briswedr dff)etar@ngratnapertidd wherdtht kfadedsad e thaailde bedwencasrorg 1Ih0
are protected by the sleeves 174 and 175 made of insulating material,
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prevent such situation as the term 115 and 116 are broken in m dway

of their use..ln,the electrod 113 an . pertions where the
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edge on the upstream side. The el ectrodes 113 and 114 wear off, starting
at a por t pess. e pbrathes depp Bsidsanopieens froa hedgepe c Birseintgs Hannot peceganeioal |
depletion occurs at the edge portion. Although the termnals 115 and 116
are | ocabedoinied dbeuvupsimamm thitdbe dépletien sthemigrad desedet df ancldeinbde rdneliesar e
not conpletely at the 5 edges, but at rather deep inside portions from

the edgesthe 1181if41 96 Bausk b brhkRQ! ofBE RIMAAY afl il robe WOrri ed about a
situation that the depletion Starting at the edge of an el ectrode reaches

the termnal t I of .t rd nal | raqt

el cct  odes. 113 115 b adts 113300 AP les SHEPArRL Y e R 143 199 pmd 1 spppon
support on their upstreamsides. t he. ot her hand,. .t he, downstream
S hoe of HHRoRRaR Fetreah 4551 9ndhe oty hapd e JomstEA T, gdeshat @»&FF&WP 177
and 178. Since they are supported rigidly on both upstream side and
down’d r eali samfbl iarespppaxteg byt the sepoets rlaé@d 118 awidcelthay gee swpported rigidly

on both upstream side and downstream side in this way, the electrodes 113 and 114 do not
vibrate although they are in the water current. As a result, the electrodes 113 and 114 do
not get broken due to vibration.
The terminals 115 and 116 go through the bottom wall of the casing body 110a to
15 be protruded downward. Therefore, although the external surface of the casing 110 is
subjected to dew concentration because steam gets contact with the casing 110a (When
warm water in a bath tub is used for washing, steam is easy to intrude into the interior of
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
20 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
arranged vﬁth the longitudinal direction on the horizontal line, it is easy to maké it

constructed in a manner that the terminals 115 and 116 formed on the sides of the



vi brate al though they are in the water current. As a result, the

el ectrodes 113 and 114 do not get broken due to vibration. The term nals
115 and 116 go through the bottomwall of the casing body 11 Ga to 15 be
protruded downward. Therefore, although the external surface of the
casing 110 is subjected to dew concent3fati on because steam gets contact
with the casing 110a (Wen warmwater in a bath tub is used for washing,
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the casing 110 is cooled down by feeding of water, the water from dew
condensatiﬁaaflows down the cabl es connected to the termnals 115 and 116
~and 20 does riot stay on the border between the termnals 115 and 116 and
the casing 110. Therefore,. no s'%luati on i s developed in which a. short
circuit occurs HEciRsEncional BeERPHERE svater pytlefdd 2 i thedgn ehbingpuit igp & sreallss ed
by dew condensation. The casing body 110a is arranged with the

| ongi t udi rbdn tHatrafdhé wateomlethid 1rodilme targdr resistaceits thesllensy water thrkahé tvater
constructed in a nanner that the termnals 115 and 116 fornmed on the
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bottomwall of the casing body 110a. The cross-sectional area of the

wat er outl.ef . | QwEhot UN| | t fi14 he
wat er i nl elﬁ{e ﬁ@fgﬁ%%%?* arger‘E’J"rrltecrsalgss1 g%t%%r}a?l gal% %Ié(fﬁ%(lwtﬁ%]p le&gﬁéebrs 1’? %tgﬁ@tllll%
water 5 inle 11..Thi s makes .wat.er eptering.t casi 110 t hrough the
water il SOTPIEIY | ORI A FBRUIGR af e Slesidry 112G o HOAES BerIgwga: ar
stagnant air and soak the electrodes 113 and 114 conpletely. Therefore,
such si t uamrelatedito thp gerdratiay efduetahiogs buidemdin uhaneltedaloes poisocchat ar e

unrelated to the generation of metal ions but remain un-nmelted does not
occur. Not only thHocsmg shes@ois-eaibnalaa of thel Wgtev@itke 102164 @hallkd thanshat of

smal l er than that of 10 the water inlet 111 but also the cross-sectional
areagf thge WARRInISPRGEHR aldoNBe CRREREDAS dréa of the inner space of the casing 110 is
gradually decreasing from the upstream side toward the downstream side. This makes
generation of turbulence or air -bubble inside the casing 110 be reduced, thereby making
water flow smoothly. Also, this prevents. the electrodes. partially not melted by the
existence of ﬁr bubble. The metal ions come off the electrodes 113 and 114 quickly and
15 do not go back to the electrodes 113 and 114, thus increasing the efficiency of ion elution.
The ion eluting unit 100 is arranged in the main water feed passage 52a for a large
volume of flow where a large amount of water flows. This permits the metal ions to be
carried out of the casing 110 quickly and prevents them from going back to the electrodes
113 and 114, thus increasing the éfﬁciency of ion elution.
20 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 eluting unit 100 is stopped, all the water
in the ion eluting unit 100 flows out through the water outlet 112. In consequence, no

such a case occurs as water remaining in the casing 110 is frozen when it is cold and the ion

eluting unit 100 fails or breaks.



gradual |y decreasing fromthe upstream side toward the downstream si de.
This nakes generation of turbulence or air bubble inside the casing 110
be reduced, thereby making water flow snmoothly. Also, this prevents the
el ectrodes partially not nelted by thg1 exi stence of air bubble. The
‘metal ions cone off the electrodes 1I3"and 114 quickly and 15 do not go
back to the electrodes 113 and 114, thus increasing the efficiency of ion
el ution. The A skriedruk80rig plased onolye ipstrgamesidpeef the e?dqeodmi I43eaddi 4f e&his
passage 52a for a large volune of flow where a | arge anount of water
flows. Thiskeper paskibld that aRh@lghi wlid foridieobjeardxiis irowiatepffed tvethedsh _itihg 0
qui ckly and prevents them from goi ng back to the el ectrodes 113 and 114,
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pl aced at th owest Int ner space of e ‘casl ng

Therefore en feeding ter to the ion eluting.u 100, i stop ed,
all the v@f’\,\!iri cetrofcy ﬂg'j %'H{ elvl\%u SPEREthh of ¢ BIE" e °Prff°8ﬁjg‘}?tt i
outIet 112. In consequence such a case occurs as water remaining in
the dasi ngjectrodes 41 ?fraaéelrﬂ‘\m@ﬁ Gapsq 8 shertaclemwd beiweeihe slogedag onfausa @0
fails or breaks. -31- A strainer 180 is placed on the upstream side of
the el ect evdsive Ek8tranchrichéor (bl tomketa ion gqresatidal shotthget al t hough solid
foreign object exists in water fed to the ion eluting wunit 100, the
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reaching the electrodes 113 and 114. Consequent| y, a foreign object does
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bet ween t O cause excesswe r| C cur
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and 114 are depl eted and becone fraglle due to a long-tine use and get
br okkh i nsoapoauesnhiwm frenbiloking tpwarddbe dpwnstraame fromr titheintl 8 Ascatashlbs
t hese broken pieces

broken pieces of the electrodes 113 and 114 do not damage an object on the downstream

side.
As the embodiment of the present invention, when a washer 1 is furnished with the
ion eluting unit 100, foreign objects or broken pieces of electrodes may be attached to
15 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,
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
20 such a sithation.
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.
Back in fig. 14, in step S423, the rinsing water to which the metal.ions and the

treatment agent (softening agent) are added is agitated by a powerful water flow (powerful



10 so as to prevent themfromflow ng toward the downstream from t hat
point. As a result, broken pieces of the electrodes 113 and 114 do not
damage an obj ect on the downstream side. As the enbodi ment of the
present invention, when a washer 1 is ggrnished with the ion eluting
unit 100, foreign objects or broken piecés of electrodes nmay be attached
to 15 laundry if there are no strainers 180 and 181. There is a _
possi bi | i syirhhad they eogetesispaiacisolothe dawikien withdbe metd ieseandratdelmentyofdipoi |
or damage | aundry, and if laundry where foreign objects or broken pieces
of el ect r agameneagnn(safitrinchagent)to shedjaasdred t o squeezing and drying, a
person who wears the laundry later may touch them and feel unconfortable

or in the wor e I , thl I i -
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strainers 180 and 181 can avoi d si tuati on. Bot

strainers_180.and 181 do, not, hav 0 he placed. Wen it . is determn
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‘can be abolished. Back in fig. 14, in step 8423, the rinsing water to
whi ch® t helavedsy Ak aghadionrdy the powvertl swit ot a prsdetermpineditimedhe flow moggded
is agitated by a powerful water flow (powerful _32_ swrl) and thus.
pronot es toste@B424f the laundry with the netal ions and attachnent of the
treatment agent (softening agent) to the |aundry. By thoroughly agitating
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agent) can be nelted uniformy in water and spread to every corner of the
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10 there is no possibility of users’ misunderstanding that the operation of the Was_her 1 has
been over. Therefore, agitation is executed mildly. However, if there is a method to make
users realize that the rinsing process is still in progress, for example, by displaying an
indication on the operation/display panel 81 to evocate the users’ attention, it is pennissibié

to stop agitation and place the water at a standstill.

15 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 powerﬁll water flow (powerful swirl). This helps distribute the metal ions té
the portions of laundry where the metal ions have not been spread and make them attached
ﬁrmly.

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

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



surface of laundry to exert their effect. As long as there is a water
flow although it is mld, 10 there is no possibility of users

m sunder st andi ng that the operation of the washer 1 has been over.
Therefore, agitation is executed nildlg However, if there is a nethod to
make users realize that the rinsing p dcess is still in progress, for
exanpl e, by displaying an indication on the operation/display panel 81
to evocat step bd2Utoentep SHGt ention, it is pernmissible to stop agitation and
pl ace the water at a standstill. 15 After a period of mld swirl, which

is set to be suhfdxein g]&tls fiven @ stiely Yhet disteibeomboftiiige forRbel sté® Tour ﬁlﬁﬁté‘ﬂf&w
proceeds to step S425. Here, agitation for ensuring is executed again
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in the forward and then reverse directions at short tine |ntervals ThIS
permis tkevenapiadips oblausdean, Tatsbtimgdram yiep a3 fe step 406 lsmmu@venw
the washing tub 30. This is done in preparation for squeezing rotation.
Fi g. 15 i snikl sddyerckmade replimediwith pstilf porisdnce of each constituting

el enent from-33- step S422 to step 5406. An exanple is given to show the
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time for step 5425 (powerful
10 S406 (even spreading of the laundry) is forty-five seconds.

When a swirl is generated, the motor 41 repeats ON (turning in forward direction)
OFF, ON (turning in reverse direction) and OFF cyclically. The ratio of ON time versus
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: (umit

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

Step S406 (Even spreading of laundry): 0.9/0.4
20 In case where metal ions are added in the final rinsing process, the total time of the
process becomes longer, compared .Wi‘[h 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
above program is conirived. Thereby the metal ions can be attached sufficiently to .the

laundry and exert the expected sterilizing effect.



swirl) is extended fromfive seconds to one minute, and as shown with a
one-dot chain line, the main water feed valve 50a is opened to feed
water. At this tine, the time for step 10 5406 (even spreadi ng of the
| aundry) is forty-five seconds. Wen a %WI rl is generated, the notor 41
repeats ON (turning in forward directi® ) OFF, ON (turning in reverse
‘direction) and OFF cyclically. The ratio of ONtinme versus OFF tine
vari es, dependPrgritanion ofdheitimedor wep 423 fpdwerlid rsvaribamt theftithe fovditsn S
exanple, the ratio of tinme (ONVOFF) during operation at the rated load is
as fol | owghild ewirl) méhbset $o be coniint Jegiite UL SoluReva watkr Biide lthe wisHn®iub 30
Step S424 (M1ld swirl): 0.6/10.0 Step 425 (Powerful swirl): 1.4/1.0
Step S406.{dryeRe sRbERYMLnAly.| atRdmYkes c%n%ﬂ)rté%l%ﬂmhﬁ%% where netal

ions are added 1n the final Tinsing process, e totdal tine of the
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t horoughly attached to |l aundry, the _ above programis contrived. Thereby
the netal pddswibrnge vamyt naseerdanmer with Eipt Yalume of reater) insidelithe washing@ibt3G he
expected sterilizing effect. -34- Distribution of the tine for step $423
(power f ul asddbr fhy amodntt dfdatridre. fDliis stakps iBoakilfleatd skt shvd matip ofithe Reterfiubsbiel
constant despite the volune of water inside the washing tub 30 and/or
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of the time for step S423 (powerful swirl) and the tine for step S424 5

uashi g 1 b 25EY, YA lelie R MR T Vol bl VP sl sebdbiifod B

set the ra{io_ of the powerful swrl
"~ electric power.

10 Basically, it is preferable to add metal ions and a treatment agent (softening agent)
separately. .'I'.his is because when the metal ions come to contact with a comfonent of the
softening agent, they change into chemical compounds, thus losing the antimicrobial effect
of the metal ions. However, quite an amount of metal ions remain in the rinsing water
till the last of rinsing process. Also, the loss of the effect of the metal ions can be

15 compensated to a certain degree bf setting the concentration of the metal ions appropriately.
Therefore, by adding thf; metal ions and the treating agent (softening agent) simultaneously,
the rinsing time is shortened compared with the case that the metal ions aﬁd the treating
agent (softening agent) are separately added for éeparate processes of rinsing, leading to the
promotion of household efficiency, although the efficacy of addition of resistance to

20 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 is desirable to prevent them from getting in contact
with each other until they enter the washing tub 30. In the embodiment of the present

invention, metal ions are added fo the washing tub 30 from the main water feed passage 52a



period versus the mld swirl period in accordance wth the vol une of

wat er and the anount of laundry, thus alleviating damage to cloth and
preventing unnecessary consunption of electric power. 10 Basically, it
is preferable to add netal ions and a jreatnent agent (softening agent)
separately. This is because when the metal ions cone to contact with a
component of the softening agent, they change into chem cal ounds,
‘thus | osi thgoughdhadeterdent disinetier ot e&he troftntent agent dioficoing. ag&mm@mdqa ithee
an anount of netal ions remain in the rinsing water till the |ast of
rinsing pwessstubAedont the taagsenfagbhtechaiibes 550f Sinbe tiepabagedos adding i 15
conpensated to a certain degree by setting the concentration of the netal
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it is inevitable that the metal ions and the treatnent agent (softening
agent) needetal hodshde metsdhange intd cl3picaltconpodests balyettingocoptaey eith thd esathreaim
getting in contact wth each other until they enter the washing tub 30.

I'n the en 'gé%ﬂtemﬁé %é}ﬁ) Of 19818 BéncehtPMRRand NoseREiRhntiRR oL 8ffadded to the
washi ng tu 30 fromthe main water feed passage 52a -35- through the
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the netal ions and the treatnent agent (softening agent) do not 5 get in
cont 4@t wiwalterdaizlg poutresk, namelyl int the yoameert of “frintsing wdls powning witegd. In this case,
Consequently, t he

the poured water contains metal ions.

In case of “rinsing with pouring water,” metal ions is added to the pouring t;vater,
and thereby it is made possible to make a necessary amount of metal ions attached to the
laundry without decreasing the concentration of the metal ions in the water during the

15 “n'nsitlg 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.

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

20 additions are not to be executed, the flow proceeds from step S420 to step S401, and this
has already been described. From now on, addition of either of the two types of treatment
substances will be described.

In step S421, when the treatment substance to be added is not both of the two types,

the metal ions and the softening agent, it means that only one of them is selected for



metal ions do not change into chem cal conponents by getting contact with
the treatnment agent (softening agent) of high concentration and | ose
their antimcrobial effect. In the description, the final rinsing is
assunmed to be performed with rinsing ter stored in the washing tub 30.
However, it is also possible to perfordaPthe final rinsing by 10 water
bei ng poured, nanely, in the manner of "rinsing with pouring water." In
thi s caseaddititie pouhiedassathefloyoprioaceds torstepS42®ns. | n case of "rinsing
with pouring water,” netal ions is added to the pouring water, and

thereby it is Imeep®A9s] WhethbothFakatdcneadsandeytodiidieddt m@hlidboni @t is
attached to the |aundry w thout decreasing the concentration of the -

netal ions.d h r. i sk 1 i i en
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metal iong can be fed to restrain consunption of the electrodes 113 and
114. Eitﬁ&rf?%’fp]ﬂ%edg&‘aﬁtﬂ’gaﬁgf the netal ions, the first treatment
substance, and_the addition of a treatnment agent (softening agent), the
secontl treat neht stem b4 Ankremaingwaien feoth mhlve 50a 1siopeppsismidbyaterridnws iptocte mairout
either of the additions or both of the additions. Wien both 20 additions

are not t ovabre feodogadsapd 528.heThd oy waecfed valive G0b & 181 opéddl. t Wisdrepat&rilidws
and this has al ready been-descri bed. From now on, addition of either of
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In step S426, whet her_ the treatnment substance to be_added is netal jon or
not is cheEed WhmRdhisidetermingd st predeiergninrd arequat of watsT compainmegpetal ions
proceeds to step $S427; if not, the flow proceeds to step S428.

10 has been poured into the washing tub 30, and a predetermined concentration of metal ions
in the rinsing water can be obtained by adding water containing no m_etal to a set water
level, application of a voltage to the electrodes 113 and 114 is stopped. Afier the ion
eluting 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.

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

20 If, in step S426, the treatment substance to be added is not metal ions, then the

- treatment substance is treatment agent (softening agent). In this case, the ﬂbw proceeds to
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



5 1n step S427, the main water feed valve 50a is opened and water flows
into the main water feed passage 52a. The sub water feed valve 50b is
not opened. When water flows through the ion eluting unit 100, the drive
circuit 120 applies a voltage between the electrodes 113 and 114, which
elutes ions of the netal conposing thedttectrodes into the water. Wen
it is determned that a predeterm ned anount of water containing netal

i ons 10 hésdpasaggr e awiver, ttheiowsdittinggntt U0 30not apelratedemd dedta ionsere not
concentration of nmetal ions in the rinsing water can be obtai ned by
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voltage to the electrodes 113 and 114 is stopped. After the ion- eluting
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treat ment agent (softening agent) are added sinultaneously, the flow
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step $S425 (powerful swirl) and to step S406 (even spreading of |aundry.)
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step S426, the treatnment substance to be added is not nmetal ions, then
the treat, nce i's treatnent agent (softening agent). In this
case, the %@%@%ﬁ%‘é@ds to step 428. In step 428, both the main water
feed val ve 50a ,and th ter feed valv b e .opened and water is
fed o both of A6 At RoRrunceRin b S » Adlef AP e BRE 5t o

f eed passage 52b. However, the ion eluting unit 100 is not operated and
met al i ondVhgp angid fionsppaddreptaent ageniisolening ecahtarqatdad sippliangauiingha flow

effect of siphon is supplied to the treatnent agent chanber 55 and the
t r eatbrent pageads franfIR3i (povagehwhiill tpstepi 424 (ohidd swirl) and then to step S425

(powerful swirl) and to step S406 (even spreading of the laundry). The mild swirl peribd
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
15 to ensure that the treatment substance is attached to the laundry. However, since it is not
necessary to equal the step-time distribution for metal ions and that for treatment agent
(séftening 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 the lgundry, unlike the case of the metal ions. Therefore, it is possible that after step
20 S428, only step S423 (powerful whirl) and step S406 (even spreading of laundry) are taken
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



washi ng tub 30 by way of the siphon 57, the sub water feed valve 50 b is
closed. 5 After the sub water feed valve 50b is closed, the main water
feed:val ve 50a continues to feed water and stops feedi ng when the water
| evel inside the washing tub 30 reaches a set level. After step $S428,
the flow proceeds to step S423. After -Bfat, in the same manner as when
netal ions and treatnent agent (softening agent) are added
si mul t anedasidyy, it eteftedviby bBygficadcdestsionh rmaeanS4dih(powaich Wenswj shock temsed ep
- S424 (mld swirl) and then to step S425 (powerful swirl) and to step S406
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wth a still period. In this way, ‘even when only one type of treat
substancesf &ﬁegl each of the steps fromthe powerful whirl to the
mld swrl® é}h en'to the powerful whirl is to be taken 15 to ensure
that the treatnent substance js attached to the |aundry. However, since
it is not neced¥hgnuneyen surpdingof daudry ineetented, saperzingrorasion aftthe washisg
and that for treatnment agent (softening agent) the step-tine
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is possible that after: step , only step S423 (powerful irl) and
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whirl) ca within a short tinme such as two mnutes, for
exanpl e. \Wen Iaundry cannot be spread evenI in step $4Q06, the washer 1
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and the |like or by software anal yzing the voltage versus current pattern

10 water is agitated hard in agitation 1 period to change the arrangement of the laundry.
After that, in agitation 2 period, agitation is executed little by little at short time intervals to

- spread the laundt'y evenly so as to prepare for re-start of squeezing rotation. The time
distribution, for example, is 2 minutes and 5 seconds for supply of water, one minute for
agitation 1 and 30 seconds for agitation 2.

15 During agitation, the motor 41 repeats ON (turning in forward direction), OFF, ON
(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

20 © Agitation 2: 0.9/0.4
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



of the nmotor 41. When uneven spreading of laundry is detected, squeezing
rotation of the washing 5 tub 30 is stopped, and water is fed once again
and agitated to recover the even spreading of |aundry. This recovery of
even spreading is called "rinsing for correcting uneven spreading of

| aundry. " Fig. 16 is a sequence chart-%how ng the perfornmance of each
‘elenment in the process of rinsing for correcting uneven spreadi ng of

| aundry. : IS, E4.Ni wat gr. i i rel i
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re-start of squeezing rotation. The time distribution, for exanple, is 2
m nut es atid Metaldephas ddded suthslwatert theagtésct obartimicrabhia tregimerdgintthe lamdny
and 30 seconds for agitation 2. 15 During agitation, the notor 41 repeats

+ ON (turni égsinot fadeweng direction), OFF, ON (turning in reverse
direction) and OFF cyclically. The ratio of ONtine versus OFF tine

differs, depengipg kol :#gﬂ?ﬂﬁedﬂﬁﬁ%ﬁ\ﬂ{#oﬁn&%%@%ﬁﬁg'&%m& gﬁprwa er

exanple, the ratio of “t1 ON/ OFF) g operatio t a rate oad is
as follows (unit is second). i.tatio - 1.9£0,7 20 Agitation 2: .
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detected duri ngh t he squeezing process after nmetal jons are added,
count er ne8Byies shanpthgkingbe presadiag @roegreser Bnthis wam itviserwt mecasgarnto remenidy e
added and uneven spreading of laundry is detected. The first "different
count er mears unsecessarilyt lardecmtowin tof metgnioas  thg lawiday, which hao oaey been B&rtedout
rinsing for correcting uneven spreading of laundry.” In this way, in case
wher e ri ngjiighe metal ions, and thus it is possible to restrain the consumption of metal ions.

10 The second “different countermeasure™ is “to feed water containing no metal ions
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 nsed while uneven spreading of laundry is
being corrected, the metal of the electrodes 113 and 114 is consumed faster than its deigned

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

20 not be achieved.

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

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

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



is perfornmed for correcting uneven spreading of laundry with flesh water
being fed, since the netal ions are added to the water, the effect of
antimcrobial treatnent on the laundry does not fade away. 5 Wen
rinsing is performed for correcting uneven spreading of laundry with
water containing netal ions being fed®rt is preferable that the anount
netal ions to be added is smaller than that in the precedi ng processes.
I n this weyrrecting iwmenat spreedisg arfylauodrye pide nbfyingansars nha ewmsaen | sprdadimgeof
anount of netal ions to the laundry, which has once been treated wth
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metal ions. 10 The second "different counterneasure” is "to feed water
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with the fact that uneven spreading of laundry is detected being
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antim crobial effect that users expect, at the sanme tine the consunption -
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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.

15 Namely, users can give priority to keeping the antimicrobial effect high by using abundant
metal ions, or to saving metal ions.

In order to operate the ion eluting unit 100, constant current circuit 125 of the drive
circuit 120 controls the voltage, so that the current flowing between the electrodes 113 and
114 is constant. By this, the amount of eluted lﬁetal ions per unit time becomes constant.

20 When the amount of eluted metal ions per unit time 1s cénstant, it is possible to control the
concentration of metal ions in the washing tub 30 by controlling the volume of water
flowing through the ion eluting unit 100 and the time of metal ion elution, thereby the

expected concentration of metal ions is easily achieved.

The current flowing between the electrodes 113 and 114 is direct current. If the



correcting uneven spreading of laundry and notifying users that uneven
spreadi ng of laundry has occurred and letting themmanually correct the
unbal ance When detecti on of uneven spreading of laundry is not a single
occasion, different counterneasures are adapted for each occasion. 5 If
the rinsing is perfornmed for correcting;uneven spreading of |aundry by
using water containing nmetal ions every tine uneven spreading of Iaundry

is detecte e whi ch h rce of the net t he
Ll eatr odes‘grief%hs e e e TRl nR TSy dop T Fmef Endial |
configuration, ada ting a count ernmeasure to correct uneven spr eadi n

of | aundry)rwaf% tf%’ﬁ I ieaplee Bistsalven 10s thet Bave) e, bepn elutedgoshack) te ﬂtf‘o
10 restrain the depletion of the electrodes 113 and 114. For alternatives
of oper at Eltrafes yeevashmaction, iite. Ag” passt bhg What the milatitgloftthe ebctkides $s

of counterneasures after detecting uneven spreading of |aundry are

provided andbie Hikidh, ANLOL GAELUEIAN o4l ﬁ?ggéeg@i@gegr Sijpes are

sel ect abl & nthi's i'S pPOSSI t he

count er measur es_ of thei r el y, ers can give priority to
keepi-hg the anfPntidiepiAng] gﬁf}fee%kecmﬁ‘ga Idy b“ athuth st a5 getatiodpocale dy

to saving netal ions. In order to operate the ion eluting unit 100,
const ant depasged. cWhewidirect 28rroht ¢onéingksito dlowcwitbonittret@@ing et paiim’;ytalné, as a
voltage, so that the current flow ng between the el ectrodes 113 and 114

i s const arRdsultBite tabotint MR aRMPALIt BEcoR r,TBé Shrré@NS s@Héctétitol bd telRicted,
becones constant. 20 When the anount of ut ed metal ions per unit tine

i e vacht ¢ ABuSRRSLRLE Bef LR e%@%i e e ar iow o Bk on
expect od CUTRBRIPRO SHROTATLASact o DGRy pns ShcBodibeph Bl g ot
flowi ng between the electrodes 113 and 114 is direct current. If the
10 is consumed at a rate faster than the other. Therefore, the polarity of the electrodes 113
and 114 is reversed cyclically.

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

15 obtained. Therefore, the ion eluting unit 100 is made teplaceable, and when the duration
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 113
and 114 almost expires and therefore appropriate countermeasures, for example,
replacement of the jon eluting unit 100, should be adapted.

20 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.

It is also to be understood that the present invention may be applied to any other

type of washer than the one taken up in the embodiment described above; that is, the



-41- current is alternating current, the foll ow ng phenonenon occurs.
Nanmely, when the netal ions are silver ions, for exanple, the silver
ions that have once been eluted go back to the electrodes by reverse
reaction, i.e. Ag++ e -* Ag, when thgﬁﬁflarity of the electrodes is
reversed. However, in case.of direct Tent, such phenonenon does not
occur. 5 On either one of the electrodes 113 and 114, if it acts as a
cat hode, mestne inenticte g appledbleVbenll dypescdf washesnduch aist thoseeBaing hoawontal
W thout reversing the polarity and, as a result, the anount of scale

deposit b@eaRRe bafg®ler RS, thufd @RIng SartstPiRedse thokOwhRhBRdtiohGlRhs drdd
the netal ion elution does not proceed at the predeterm ned rate.

Mor eover , 0, y -si ded depletion,” in which only one
electrodemgg¥%%QﬁSe d%pgﬁﬁgﬁggé 10 is consuned at a rate faster than the
other. Therefore, the polarity of the electrodes 113 and 114 is reversed
cyclically. Being used for netal ion elution, the electrodes 113 and 114
are gradual ly depleted, resulting in drop in netal ion elution rate.
When & heylmhstrirdegplicabilityl ong tinme, the netal ion elution rate becones
unstabl e and the predeterm ned netal ion elution rate is not 15 obtai ned.

Therefore, thaeippdiel WbbibnUfihds I dpplicaide nepAshenaleesin 2RgloNhes bhehe
duration of electrodes 113 and 114 expires, it can be replaced with anew

unit. Mor ' A rati j el
81, i he 1 autiiproct B Bl i Eraufelt BiBRoR 3o RTRR MR B RZ
and therefore ropriate counterneasures, for exanple, replacenent of
the ion eL?HSFnggﬁ?ﬁ&tl%Bl, ugfﬁsﬁrsa- be adapted. 20 It is to be understood
that the present invention nmay be carried out in any other manner than
specifically described above as an enbodi nent, and many nodificati ons and
variations are possible within the scope of the invention. It is also to
be understood that the present invention rmay be applied to any ot her



type of washer than the one taken up in the enbodi nent descri bed above;
that is, the -42- present invention is applicable to all types of washer,
such as those having horizontal drung_(e.g. tunbler type), those having
sl anted drunms, those which function al'so as dryers, and those with two
separated tubs. 5 Industrial applicabfldmys The present invention finds

wi de application in washers wherein exploitation of the antimnm crobial
effect of metal iangagi: bitdid SndricAlHif LG onk eaﬂ%?' la%&lc@g g de agéﬂ@ey
are for household use or for industrial use. - A washer .
wher ei n avani bei aldotditewatart talmakertbe antithwrotdal mmabltqustané/at thentaundrriteatoenn be
added to vvater t antimcrobial netal o andl.or the |aundry

t r eat nent?& ﬁ&l?g‘eﬂ&iydnﬁpf‘ﬁlﬁ H?lyleljrli’r%f’ebsr @%Wé S8 in a

| aundry was hw}ilgreﬁﬁﬁfé é)?éﬂetéi\ﬂx?ﬂeﬁ'ﬂi‘oéegsenﬂdﬁ@?ta%dﬂré}ﬁﬂ SRAPBETSH ek HARS i
powerful swirl perio amldswrl period; or a powerful swrl

peri od anlmbnadsmﬁalbovpmﬁﬂemrlpembd\mdraestlﬂmnbdmdof t he predeterm ned
process is Ionﬁer_vvhen metal ions are added than when no netal ions are
added but t hewherginds yime ebtheemededgrmined progersds lomger When wagthleiong ercotddied g
to claim1, wherein a swirl is generated after the addition of the netal

ions to tthen whtehoinsctaldongaretadded it tHehlundgytesatraat agelitfgaddedei t her of
claims 1 and 2. wherein the predeterm ned process has-the mld swrl

period or the still period after the powerful swirl period and further
has the - powerful swirl period thereafter.
2. The washer according to claim 1,

wherein a swirl is generated after the addition of the metal ions to the water is

completed.

3. The washer according to either of claims 1 and 2.
wherein the predetermined process has the mild swirl period or the stiil period after

the powerful swirl period and further has the powerful swirl period thereafier.

4. The washer according to any of claims 1 through 3,
wherein a time ratio of the powerful swirl period and the mild swirl period or a
time ratio of the powerful swirl period and the still period is constant, regardless of a

volume of water in a washing tub and/or an amount of laundry.

5. The washer according to any of claims 1 through 3,

wherein a time ratio of the powerful swirl period and the mild swirl period or a



4. The washer according to any of clainms 1 through 3, wherein a. tine
ratio of the powerful swirl period and the mld swirl period or a tine
ratio of the powerful swirl .period ang,the still period is constant,
regardl ess of a volunme of water in a washing tub and/or an anount of

laundry.tine rdihte oNV@ENB 6wé’&ﬁ10§v%f‘?eﬁ6d any e sl Eﬂeﬁﬁd TyakiB$ %ngco%dmeee&@h rh a

tinme ratlo of the powerful swirl period and the mld swirl period or

-44- I r he still period varles
in accor d%@%bﬁr@% gn§vgﬁﬁﬁéaﬁ’ml Al#ﬁ?@?%%;% ing tub and/or an amount
of laundry. 6. A washer wherein antimcrobial netal ions can be added to
water in a predeterm ned process in a |aundry washi ng session, wherein,
when uneven spreading of |laundry is detected during squeezing rotation of
a washi ng tulb.af t & wishemadicrdim rantifniernbiahanesdl iomsscanr besiddeyl forwater in a
correcting uneven spreading of laundry by feeding and agitating water

cont ai ni ngredeterhine® Pfocess adalptnedly whshilfeessmaher according to claim 6,
wherein, when the rinsing for correcting uneven spreading of laundry is

execut ed by Earlhd dirgq Lﬁl’é?éiﬁ‘% I
ions to be adgﬂ% Igg?’ﬁeégls %ﬁ%pr@%tlﬁo t Eﬁéte t@ld‘gglg o be a d&}%u&?&@
previ ous pro . 8. her er ei antl mcro I a tal ions ca
ided o aripmg i ai B AREHAR qblheRyRL s rhsiia Br foriihasnr iy vt
wher ei n, mhen uneven spreading of laundry is detected during squee2|ng
rotation &f laupdiyhyniepding apd agifasingwater soutainiag mefal dops ipadapted ons, rinsi ng
for correcting uneven spreading of laundry by feeding and agltating
wat er containing no netal ions with indication and/or notification that
the water being fed contains no netal ions is adapted.

7. The washer according to claim 6,

wherein, when the rinsing for correcting uneven spreading of laundry is executed
by feeding the water containing metal ions, an amount of metal ions to be added is less

than an amount of metal ions to be added in previous processes.

8. A washer wherein antimicrobial metal ions can be added to water in a
predetermined process in a laundry washing session,

wherein, whenlune.ven spreading of laundry is detected during squeezing rotation of

a washing tub after the addition of the metal ions, rinsing for correcting uneven spreading

of laundry by feeding and agitating water containing no metal ions with indication and/or

notification that the water being fed contains no metal ions is adapted .

9, A washer wherein antimicrobial metal ions can be added to water in a

predetermined process in a laundry washing session,



9. A washer wherein antimcrobial netal ions can be added to water in a
predeterm ned process in a laundry washing session, -45- wherein, when
uneven spreading of laundry is detec%gd during squeezing rotation of a
washing tub after the addition of thé netal ions, termination of the
squeezing 1 Obale} Gl witcAAkRAT sptéddihg Kty MlaAakey B%é k&4 Ritatidials
uneven spreadi ng oﬂﬂlaundry ﬂ%s bé%n etected 1s égé é%{ 16% A washer
wher ei n i cr.obi al tal...ion an added t.o water.in a . \

pr edet or st B8 afer R opdofYT, 68l RS SEmbfalf® 6 b defeeripetvationy en
spreading of laundry. is detected during squeezing rqotation of a washing
Cub af t efoEEWeET AWt pidisation apsjer et Fatiognthat ynevsn PERHEEs of BU8dIYebaseRPenr om
choices belowis adapted: (a) rinsing for correcting uneven spreadi ng of
| aundry dstedted s algpdd agi tating water containing metal ions; (b)
rinsing for correcting uneven spreading of |aundry by feeding and
agitating water containing no netal ions with indication and/or
notification that the water being fed contains no netal ions; and (c)
term nation t ezhng. [ ; er i ndi i d{ or
notificati on?{)‘napf u‘ﬁ%@%n%g@%ﬁ%‘%ﬁ%&‘%‘gg‘ﬁ%ymﬁ% eﬂééqn%gg‘?%é(?gvda? é}a{rllld %when
the detecti.on of uneven spreading of |aundry is done a plurality of
tines, dmeéﬂF?EW@aP“Eﬁﬁﬁ?@ﬂﬂﬁggﬂg@mwggéﬂﬁﬁ?ed at each tine. 11. The
washer according to claim 10, wherein a kind and/or order of the

count er neasuidierein,eheadmgyeuspaeading-pleleurdyy ds detaged during squeezing rotation of

a washing tub after the addition of the metal ions, a countermeasure selected from choices
below is adapted: |
(a) rinsing for correcting uneven spreading of laundry by feeding and agitating
water containing metal ions;
(b) rinsing for correcting uneven spreading of laundry by feeding and agitating
wat;er containing no metal ions with indication and/or notification that the
water being fed contains no metal ions; and
(c) termination of the squeezing rotation together with indication and/or
notification that uneven spreading of laundry has been detected, and
when the detection of uneven spreading of laundry is done a plurality of timeg, a

different countermeasure is adapted at each time.

11. The washer according to claim 10,

wherein a kind and/or order of the countermeasure to be adapted are selectable.



12. The washer according to any of clains 1 through 11, wherein the netal
ions are generated by an ion eluting unit that elutes netal ions by
apptying a voltage between el ectrodes. 4 :

12.  The washer according to any of claims 1 through 11,
wherein the metal ions are generated by an ion eluting unit that elutes metal ions by

applying a voltage between electrodes.





