.1 SPECI FI CATION | ON ELUTI ON UNI T AND APPLI ANCE | NCORPORATI NG AN | ON
ELUTION UNIT 5 Technical field The present invention relates to an ion
elution unit for eluting netal ions having an antimcrobial effect into
water, and also relates to an applianc;, in particular a washer, that
uses water mxed with netal ions generated by such ion elution unit. 10
Background art Wen laundry is washed in a washer, it is common to add a
treatment substance to water, i APB&AFICATION to rinsing water. Typical
- exanpl es of such treatnent substances include softening and starching
agents. In addition to these, in recent years, the demand has been 15

i ncreasing for treatnment whereby laundry is subjected to antinicrobial
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llaundry in the sun to dry. However, in recent years,

in the qﬁﬁﬁsr of wonmen who go to mork and wth the increase in the

nunber O uclear famlies, there have been an increasi ng nunber of

househol ds where no one is at hone in the daytinme. In these househol ds,
ther@ is no choice 20 but to hang | aundry indoors to dry. Even in

"~ househol ds where soneone is at hone in the daytinme, in a rainy weather,

t here i Seabnichldiedd but to hang | aundry indoors to dry. As conpared with

hangi ng laundry in the sun to dry, hanging it indoors tends to pronote

growt h of bactge presaitGnveRtish tlkidsAdnghiyn elﬂ%l§uﬁlﬁﬁg@lﬂﬁy\%hrétamngﬁgvm g an
particularly when it takes tinme to dry |aundry, |ty I'S

high, s %ﬁmﬁ?oﬂlﬁ eﬁ‘e&%to)(:va%gr?%?dqals& rrel?ﬁ\/gset% an appliance, in particular a washer that
uses water mixed with metal ions generated by such ion elution unit.
10
Background art
When laundry is washed in a washer, it is common to add a treatment substance to
water, in particular, to rinsing water. Typical examples of such treatment substances include
softening and starching agents. In additton to these, in recent years, the demand has been
15  increasing for treatment whereby laundry is subjected to 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 women who go to work, and
Wi.tlnl tilé) mcrease in themnﬁmlr)sr (ﬁ' ﬁﬁdéaf farmhes, fhsrs.hawlré lbe;:rll an. iﬁcre.:asing. number of o
households where no one is at home in the daytime. In these households, there is no choice
20  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 laundry in the sun to dry, hanging it indoors tends to
promote growth of bacteria and mold in laundry.  This tendency.is marked particularly when

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



2 tenperature is low As the anmount of bacteria and nold increases, ‘
| aundry nmay becone snelly. For this reason, in households where there is
usual |y no choice but to hang laundry indoors to dry, there is a high
demand for antimcrobial treatnment of tgextile articles for the purpose
of suppressing growh of bacteria and nold. 5 Nowadays, many cl othes are

avai |l abl e _t hat have_ previpusl e reated with

Bnc o SBPEREROIOMT 2 s Rt oF Phebde of nlisfreassso gy mapbepgme
difficult to replace all the textile articles in a household with those
pr evi ous¥elyy eBerddiswpasan.qndiouselpleh vdirredberd oy psapligno chaieediuibmhangNpwdsy er |
even with such textile articles, as they are washed repeatedly, the

ef f i cacyindborand dny) theedis alhighetetiand Zormgtimiceetigerdammean s tatife ardflesGonderi ved
under these circunstances was the idea of treating |aundry with

antim crghi I PR 5L bnd Soi@shed. For exanpl e, Japénese
Uility %{%gggle& E@%%&ﬁ@w?—ﬁﬂaﬁzggﬂd@gd oses an el ectric washer

furni shed with.an jon generator that. ener at es .ne i ons, .sugh as
STves ons orNaBben Tonethgers fibie I8 By mavRE L pradetes i eae
Patent Application Laid-Open No. 2000-93691 discloses a washer that

gener at esntiapicrobBl/dgoderiring of petifiingal trhatwieiic h Hoveveri is difecud togeplans 4llthe d.
Japanese Patent Application Laid-Open _No. 2001-276484 discl oses a washer

f am shedtestilehrtitlsiih ¥ @buichbldashth hosdiprictiotidiptreadd svithi anigicrotisidgol erighgeani ng
wat er. Disclosure of the invention 20 To achi eve the above object, '

accor di n&F%tHle{llp © NRSRSGRL Vel G duol teg?xﬂ okifles® Lléjlth'eg Qre%és%lcci ﬁapeﬁ@cﬂ?,ttﬁé‘ cted

in the followm ng manner’. 1 n an 1on ution unit generating netal” 1 ons by
oot ogeelS S A R SO R R 1 de Lo {he downst ream
side with respect to the water current flown t hrough the inside of the
casi n§ of the Corcprdunder thq;ﬁetcncwwoshwgs Bendaaraidraetng laupdsy wither val -

antimicrobial treatment every time it 1s washed.. For example, Japanese Utility Model -

_ Laid-Open No. H5-74487 discloses an electﬁc washer furnished with an 1on generator that = o
generates metal ions, such as silver ions or cbpper ions that exert a sterilizing effect.
Japanese Patent Application Laid-Open No. 2000-93691 discloses a washer that generates an
15 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
To achieve the above object, according to the present invention, an ion elution unit is
2 ‘constructed in the following manner. In an jon elution unit generating metal ions by
applyiﬁg' a voltage between electrodes, the interval between the electrodes becomes narrower
from the upstream side to the downstream side with respect to the water current flowing
through the inside of the casing of the ion elution unit. With this construction, the interval
between the electrodes is so tapered as to become increasingly narrow from the upsiream to
the downstream side. This permits the electrodes to lie along the water current, and thus,
even when they wear and become thin, they are not prone to chatter or chip. Moreover, the

electrodes are unlikely to be so heavily deformed as to cause short-circuiting therebetween.



between the electrodes is so tapered as to becone increasingly narrow
fromthe upstreamto the downstream side. This permts the electrodes to
lie along the water current, and thus, even when they wear and becone
thin, they are not prone to chatter or chip. Mreover, the electrodes
are unlikely to be so heavily deforned3as to cause short-circuiting

t herebetween. -3- According to the present invention, in an ion elution

uni t generat jngh, BRLakL qlg i’f)ges@(t i‘i@&lﬁ‘@n?%} %\{@I}l}%ﬂﬂﬁpgﬁtﬁ%@rﬁ%gﬁﬁ%@dﬁﬂ% vyhe

termnals that are”so as to run €s 0

casi ng efplying a voltageubdtomenplettredes, thespongwlsothat ke spdaid emnosivdefroint the

respect curren i ng..throu the ipnside o casl

wth ¢SO oIFLE e bl e ik KB iGosIEbe Bl hottf 8K Pn

t he el ecdspend o thetwaerecunent Adwingehroagly theridside bhtheeading.t hdiithithis cohdguctior

- formed |;nward. of the treamside ends the el.ectrode. .Thi revents
t e vt fipinlsoord ind B e RORR S RSt b o RemBet BOEE ot ot B aBRCHER ne

t er m nalleraufdthatridsithey adeeforled avad dfftke hipsieni-bide eals oAdeoelditnglet o Thize

present invention, in an ion elution unit generatjng netal jons b

appl yi nQreé'e'i'/télﬁlea‘ﬁ%arﬁléatt%@%ﬁa@dgaé#eo o f}}?«,ﬁ?@i"fﬂrf’%%?‘g‘ I?arfgfng&lﬂ%p%‘ﬁ/ﬂasi das

to run hizkMgtthem bedak Gt fHed@sesatdrestf the casing of the ion elution unit are

di sposed on the erSt ream side with respect ES’? the water current fl oug ng

through the ASSPEEE hgPressat Hyentinn M a8 Jpp Sutiongupbesmesingrgetal lons by

suppor t,iaggyiti%\gm%n@g@m&h@_@n RELHsdf M erRietd iRdes. k& 1hiar feh AR HBm tRner

surface casing. Wth this construction, the electrodes are |
suppor t &ckpdes gt 19§tthe gasinghal thesior elroanenit arsvdisnosed an dhejarstreamosidn wéthdo

br eak. acoRet o8 e etk font HbAER'hroligh T BISRE of 6 GHEE HRCtppiting pBitent 2
i on el utfensvppoiting glommstacanngideputs of theselenrodapis! fprmed an vl nagresustacowed the
el ectrodggne t niih §hilleBiticlid, tod HOMJAE 2% 5hd PN EmAY Bohr! BE Wplredth artr
downstream sides, and thus do not vibrate in the water current. This makes the electrodes .
unlikely to break as a result of vibration. '
According to the present invention, in an ion elution unit generating metal ions by

applying a voltage between electrodes, the terminals laid from the electrodes are so formed as



to penetrate the bottomwall of the casing of the ion elution unit and
protrude downward. Wth this construction, even when condensati on occurs
on the outer surface of the casing as a result of water vapor naking
contact with the casing or the casing being cooled as water is passed

t her et hrough, the condensed water f I ows? town al ong the cable connected to
the termnals, and thus does not collect at the boundaries between the
termnals and the casing. This prevents the term nals from being
short-circuited by condensed water. According to the present invention,
in an ion elution unit generating netal ions by applying a voltage

bet ween el ectrodes, a water inflow port and a water outflow port are
-formed in the casing of the ion elution unit, and the water outfl ow port
is given a smaller cross-sectional area than the water inflow port.

W t h- t hiis peretrater thetbottom whl afuhé lcasing of theofon ¢lhior onit ehdtpretmdenddwitvessd.a

smal | er 0sS-sectignal are and.hence a higher flow passage,. .

Fesi st anga oy GRSt s ISAHEHIG: Seopl e pusBERcedhe saspe as
ent er ed re_tshl;]: cﬁaﬁe}tagva;pbf maghll g dohelfct nhithahe pasitg bt tHeScdahimg Heﬁﬁgeasdomlfd &f whieeis
casing wthou aving a lunp of, st nt gir, and thus .conplete

i mrer se?aﬁsﬁ‘g t&?@@f‘ﬂﬁﬁe%}?@ Fondenssd, Wf‘%g r}ﬁ’dvspa?‘fm ong, g cehle rcgg%“sc“i‘;o%loog’e
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According.to the present invention, in ,an igon elution unit generating '

netal i WYV 9?%@1%¢m5’6@gl§b?%§ﬁ“@dé&@@éf@§9d #atercr oss- sect i onal
area of the 'A?:E@fdﬁerg }osﬁécpﬁﬁé%ﬁt bRRntiGRSh g Bh etilgtﬁ)é_l' %gs\géﬂgrétﬁ% MBial ionSVl\?l):[ "

gradual 'y decreas romthe upstreamside to stream si de.
thi s conpplyingt & onltageobetvrey elegodesp sswater inflovalporr wal afwatéreowidlowr partiaret

thi's comaplying _ owidlo®:
ar e of oped e dihe 8F d RrlBiheln LR WL b IR BEEL b e

easi
upst r earrass-gectional drea tawutbe matmisilaie portnd Wit éris tomstruction, tthe butflewcmoroof

air bubbl e.insgjde th asing s reduced thereb ki ng. water 41 ow .

oot i b 19 By O, 68°) RbelB bR RRRopboRRR I Roich s SRS b Binge

t he exi stsisteeepthanihe infibwl mrt thewof. Thus, the water that has entered the casing through
the inflow port fills the interior of the casing without leaving a lump of stagnant air, and thus
completely immerses the electrodes. This permits no part of the electrodes to be left

uninvolved in the generation of metal ions and remain uneluted.



nmetal ions cone off the electrodes quickly and do not go back to the

el ectrodes, thus increasing the efficiency of ion elution. According to
the present invention, in an ion elution unit generating netal ions by
applying a voltage between el ectrodes, a water inflow port and a water
outflow port are forned in the casing3Sef the ion elution unit, and the
wat er outflow port is located in the lowest position within the interior
space of the Aesirdigg tWthd pteserst iaofsionydi aoion shutioe unitegenatating edtileions by

pl aced at_the | o t lLevel i he inner space of the sing,. when f i ng
bt “wat o1 SREDTR 2 Ve BFeen, Festiores AR prophat ot rehef ik Bbrich ke icfhe
el ution ¢cusing dfl thwdoroelintidh tueiv ghadudiigy devredseLEbincthe uphtica®O Bide ol GRCaywiRGestic h
a case oc urgwﬁg ter renainingmin t he casin%ﬁts frg en when it.is ol d
and the T8 eVUfitBi§ CORTIUCHGR, 0t Srlvithe grass-seqlonal-arep GF My Wect pafleh insmpier

i nvent i ofhan itixt aP¥heOkatbhialdt B0t Abd!fHeQRosdRedtforaDireh 6P HeSn@Spal@serthd eking is
above, oé@h@glelectrpde , an anode elegtrode is made of ~one qf silver,

copper , Y gecreasinge ropy Hise ppsiiemgy sideyte 1the ihowmnsigean iagf gegpratign of

ions el UfeBhlédcRBransShibbid ilRldRGhe @eEng iCRBRGH, HRRSHySHLIRS W@ ldw GRPBRIY.
electrode and zinc ions eluted froma zinc el ectrode aré exploited their

excel | enthistesvenisAhe gleergdes frombeing partiglly anelind by iy pxjsterce efainhubbdlast The
. . . . . . S
Lnventl O?re][‘.%gmﬁ%mﬁg §hd %Ikcﬁb&l%s‘ gﬁgclggh&@atﬁﬁmrggfggﬁ & thd BREELRS! thufs

above, of el ectrodes, both ano odes are nade o
one of #icraasing theogffeiencyzdfrien clotioni | ver - copper alloy. Wth this =
construction, A%b&}iﬁl[g RS PRMECAVEIAM & anliby %{un’t%hﬁﬁaﬁ{ g&%ratfngﬁﬂ%l {88 By
eluted from a COpper electrode and ZI hC Ions el ute roma zrnc - -

el ect r odepplyieg ex pbltdgechbtwbai eleetxades) & watst mfliolwi porigndf 4 emter wuBow qorivated.

Fever sea sk HERGVRE OFthe S Bl BB Lwer hBf F RS theforss
uni ts copsditiicivithlinabe imkahoe spaedfadioseing! h@Vifothdy dankstesctioh, sihee tht eatereddst
are T eVelissp gc Gt ith% io%fgsl;tllg\}el Vu\i’ g ilt]Irlgl‘SSpaCC of the casing, when feeding of water to the ion
elution unit is stopped, all the water in the ion elution unit flows out through the water outlet.
In consequence, no such a case occurs as water remaining in the casing is frozen when it is

cold and the'ion elution unit fails or breaks.



construction, it is possible to avoid a problemin which, during use for
a long period with the polarities of the electrodes fixed, so |large an
amount of scale is deposited on the surface of electrode as to |ower the
elution efficiency of nmetal ions. It is also possible to avoid a problem
of "one-sided depletion," in which onl46one el ectrode being used as an
anode is consuned at a rate faster than the other. 7 Accordlng to the
present invention, an appliance incorporates any of the ion elution units
constructed as descri bed above, and the netal ions generated by the ion
elution unit are wused by being added to water. Wth this construction,

it is possible to use water mixed with metal ions generated by the ion
elution unit. For exanple, if the appliance is a dish washing nmachine,

it is possible to treat eating utensils with antimcrobial treatnent

using nmetal i t Qhﬁn LheEnd
hunlglfler gﬂﬁgdp gg”@?éﬁ?%ng?§§§%@1q%r ?%F%t%%ﬂadgﬁﬁactegﬁghgﬁ d as
al gae i ndtﬂqeb&thmlmrvemfdiledlenwotﬂﬂssawm@ﬁ el etrioda iimadeofine ¢ff Slventcopiractiae,i a

and al ga 0 ei |nt the ai k_an ;ON
o ai | or gy SPR-SSpic Mol RAaP RS Rindtkioh "ot bork el R &, et iRfbHE

i nventi omppeh@ompahhﬂedrfmn iascoppevaclbitrgle radhiine iondV dlied Hien aczins eleobddeoare
it s p055| atre undr antinmcrobial treatnent using netal

i ons and SXRIAs ‘Fde% C(?@E%tt&ﬁﬂj&ﬁgfeﬁeﬁgi%???ﬂmﬂgﬁt eria and mol d and

gener ?t ion of zxt@mr@ﬁfgemsqu)rfs@{ hnveﬁﬁmeflﬁb b1 melt %&1 €lfitioh mtyﬁtmandﬁlu't gted lasi S
a vertic ctional yiew 0 sher e e present invention.

20 Fig. 36%0511?%@ ghayengl the Glestraden| bals aneenand eriBosic Flebirods aFe AR Ghanerof
Fig. 3 1 silfrP@pbbkinkOft éﬂvei%&ﬁpe@mmwt quitﬁmuefcoﬁéﬁ%cm Rfiber iofid Blutedl rén @
top view of an fon elution unit. Fid a vertical sectl onal vi ew

t aken al S¥ET leflagEods, KORPREWPRS qiuipd érormé copper electrode and zinc ions eluted from a zinc
electrode are exploited their excellent sterilizing effect, even on mold. This effect is

unchanged when the polarity of the electrodes is reversed,

According to the present invention, in any of the ion elution units constructed as
described above, the polarities of the electrodes are reversed periodically. With this
construction, it is possible to avoid a problem in which, during use for a long period with the
polarities of the electrodes fixed, so large an amount of scale is deposited on the surface of
electrode as to lower the elution efficiency of metal ions. It is also possible to avoid a
problem of “one-sided depletion,” in which only one electrode being used as an anode is

consumed at a rate faster than the other.



Fig. 6 is a vertical sectional VI ew taken along line B-B shown in Fi g. 4.
8 Fig. 7 is a.horizontal sectional view of the ion elution unit. Fig. 8
is a perspective view of an electrode. Fig. 9 is a circuit diagramof a
drive circuit of the ion elution unit. 7 Fig. 10 is a flow chart of an
entire session of laundry washing; 5 Fig. 11 is a flow chart of a washing
process. Fig, l2..is . a flow chart of a rinsin rocess.  Fi 13 i :
Pl ow chart of SO AS s, PSP dbisutions; gy apphanes Bopipiglis i otghe Jor Figon
rinsi ng piiseesstucidd dSekbcrited abbw, atdtheythagl Pub gémeated beiid A oAfion unit are
enbodi nent ,of .the present inv jon will be described with reference to
i gur es. ey boig &G GLppiet a) Wb RS SHEAU @i oR R NEC O s VIR mixed wit

const r ucinknioak g Sh@sd 8y the ion Ehgionashier Fdr égnile, 3tha abplidict ¢ 4 YRR waslidg
has a cabinet 10, The pbox-shaped cabinet 10 is , forned of netal or .
synt het | BaFhEas, it is:ppisikigstodfrah pHing wensis with ptimigrobigl stmemi ispgngakiomhg
15 of thaCakidh§tenhndeShF@URY €df e Bytiah@P ik Sunidikier, 11§ hoksiblk G ErEvetk
synthetic resin"and is fixed to the cabinet 10 with screws. In Fig. 1,
front anprobfesgtions oft bastegiasandralaacyipithe Watsresipred imite watstfpakiand thereby prevent
respecti : r.eal L : : : L ;
covered ym%t%aadﬁd%%? SB%&@%‘%%?%%& @'# %1?%%0391 fgfcta{s}%% %g??%:&%ogs%%ua Ts
fixed toapérgsorcwbe fmbaledGhem. the top plate 11 with screws. The bottom

i f th ' 0_j 2d W t . 13, ahi i:s. 20
of “synthet i ¢ ReSPngTh epeR R ERETh dhe erftoBR B Voot ke LR BR TS
t he scr evenstrowtivng itrie gossible td aeatdnmdshonth antinfidrebitl geatmenttestig hétal domd ahdb

cor ner & PR griyASk P aRcritng of el ok o ¢ h A dlemoti g PHEHy

formed with the base 13.

Brief description of drawings
Fig. 1 is a vertical sectional view of a washer embodying the present invention.
20 Fig. 2 is a schematic vertical sectional view of a water feed mouth.
Fig. 3 is a partial top view of an interior of the washer. -
Fig. 4 is a top view of an jon elution unit.
Fig. 5 is a vertical sectional view taken along line A-A shown in Fig. 4.

Fig. 6 15 a vertical sectional view taken along line B-B shown in Fig. 4.



The front feet 14a are height-adjustable screw feet, and turning them

| evel s the washer 1. 9 The top plate 11 has a laundry inlet opening 15

t hrough "which laundry is put in a washing tub described later. The

| aundry inlet opening 15 is covered with a lid 16 from above. The lid 16
is coupled to the top plate 11 with a rﬁnge 17 so as to be pivotable in a
vertical plane. 5 A water tub 20 and a washing tub 30 that serves also
as a squeezi ndig (bs aherizpntahsxeignaliviesy dbthehen dafdmuetit. 10. Both the wat er
tub 20 and the washing tub 30 are shaped in a cylindrical cup open at
its top, and Fhe Btivw ptypstior Geardfangbdireancentrically with their axes
vertical and with the washing tub 30 placed inside the water tub 20. The

vater tub 20 iy 9%y§eﬁgg¢fgg5 reiveaRkaebe dOio dthiisgensi on menber s

21. The suspen on ne connect a lower outer surface of the
water tub 20 nne ners. of the and support the
water tub 20 ﬁgég&%a affﬂé%“?ftlf‘aa??s@woﬁgmﬂﬂw%% Fzontal plane. The
washi ng tub 30 has a C|rcum‘erent|al wal | that w dens upward with a
gent 1% taper. Figriilss eflowghirepbamiashingaracessas a plurality of drain holes
31 fornmed in a ring-shaped arrangenent around its topnost portion, and

has, other thadig tidésefldwahat bk easingproepeni ng that 15 permts passage of
i quid. The washing tub 30 is of so-called "hol el ess" type. A

ring- shaped b@*i%a_rl@%aﬁgw'cﬁa@bﬁségﬁézihg fodekdn Of the top opening of the
washi ng tub 30 suppr ess vibration Br oduced by the washing tub 30 when

it rotates at gue 21n of Iaundry I nsi de the washi ng
tub 30, on i tth%gt t‘%gﬁ r':}‘ 8§ § % ‘is disposed to produce a
~current of washing or rinsing water insi de the tub 30. 20 The water tub
20 has a drive unit 40 fitted to its bottom surface from bel ow. The
drive unit 40 includes a notor 41, a clutch nmechanism 42, and a brake
mechafi sﬁeﬁmodarfdrtmymgoaqﬂmenwaglmpl ndl e 44 and a pul sat or Spl ndl e 45
protruding fromits-center upward. The
An embodiment of the present invention will 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 automatic 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
15 of'the cabinet 10 is covered with a top plate 11, which is formed of synthetic resin and is fixed

to the cabinet 10 with screws. In Fig. 1, front and rear of the washer 1 point leftward and

nghtward respectwely A rear port1on of a top surface of the top plate 11 18 covered with a

back panel 12, which is formed of synthetlc resin and is ﬁxed to the cabinet 10 or the top plate
11 with screws. The bottom opening of the cabinet 10 is covered with a base 13, which is
20 formed of synthetic resin and is fixed to the cabinet 10 with screws. None of the screws
mentioned thus far ére.shown in the figure.
Feet 14a and 14b for supporting the cabinet 10 on a floor are disposed at the four
corners of the base 13. The rear feet 14b are fixed feet integrally formed with the base 13.

The front feet 142 are height-adjustable screw feet, and turning them levels the washer 1.



squeezing spindle 44 and the pul sator spindle 45 form'a doubl e-spindle
structure, wth the pulsator spindle 45 .placed inside the squeezing
spindle 44. The two spindles both penetrate 10 the water tub 20. The
squeezing spindle 44 is then connected &0 the washing tub 30 so as to
~support it. On the other hand, the pul sator spindle 45 further penetrates
the washing tub 30, and_is then connected to_the pulsator 33 to support
it. Sealing mehisePB Hale 13 ey enkenndyy)alsk apening i S wproagh ahichdlaypdig dd petiwen
t he squeezing spindle 44 and the water tub 20 and between the 5 squeezing
spi ndl e wWashargitub descpibbd bt or Tlsplanudry iwdBt opaningt 16ris teeded altl @ 10,6 fidvin @boves
operated electro-magnetically, is disposed inside a space bel ow the back
panel 12rhehig 108§ esurfieeeh Mﬁ'tﬁ? phffe NaSyith £AMBEaY QNasPbRR pidotabRtin a vertical
penetrates the back panel 12 to extend upward. A water feed hose (not
shown) t aﬁygh which to supply clean water such as tap water to the
washer is connected to the connection 10 pipe 51. The water feed val ve 50
feeds water to a water Beqf nout.h S%Jin a shape of container that, is
pl aced above tH&FHFNRE0 SR 2 Neshine ayd 1 Habservespbso aaeiqueeag WhF hdisposhs
a structure as showmn in Fig. 2. Fig. 2 is a schematic vertical sectional
vi ew of imkevihe eilabiilefeéiO.rmBotg 88. witee tutn28rand fheedtashing mb530 res shapedpini ng
inits front, and through the opening, a drawer 53a is inserted. 15 The
drawer 53giddgisali dup dpeh f koo antl dBel twd titbsaur® hitigdedt donOdntS@LTy | WiRlP tHeithxes
enbodi nrent of the present has two sections, that is, a left-hand section
and @ 1 QiHichang Be HeMdshink ! 8 braanfhsidBGRL L b 30dCTRE AFRL, GhIBAET
st or g he  right- d

54 that serves as a storage “space detergent. ig hand section .

is a treatnen ent, chanber, 55 that serves as st qrage space for
L+ eat meniuSPEe T e CHOE J OuBiLh RSO BEEBRE L Hedums PO M aRbSTH 2l

54 is provided with a water 20 outlet 54a which is open toward an inside
of tHE weemeck zlowerputehswiice af Shepwaisr B1p 30sto fgisippererpriars phthetqabigehih tand
agent chanber 55. The water feed nouth 53 has, bel ow the bottom
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
15 permits passage of liquid. The washing tub 30 is of so-called “holeless” type. A
ring-shaped balancer 32 is attached to a nm 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 laundry. Tnside the washing tub 30, on its bottom surface, a pulsator 33 is disposed to
produce a current of washing or rinsing water inside the tub 30.
20 The water tub 20 has a drive unit 40 fitted to its bottom surface from below. The
drive unit 40 includes.a motor 41, a clutch mechanism 42, and a brake mechamsm 43, and has
a squeezing spindle 44 and a pulsator spindle 45 protruding from its center upward. The

squeezing spindle 44 and the pulsator spindle 45 form a double-spindle structure, with the

pulsator spindle 45 placed inside the squeezing spindle 44. The two spindles both penetrate



of the drawer 53 a, a water outlet 56 through which water is fed into the
- washing tub 30. The siphon 57 is conposed of an inner pipe 57a that
extends vertically upward from a bottom surface of the treatnent agent
chanber 55 and a cap-shaped outer pipe,57b with 11 which the inner pipe
57a is capped. Between the inner pipe % a and the outer pipe 57b is left
a gap that perm ts passage of water. The inner pipe 57a, at its bottom

i s open theoWaepBbtZn dihe saHeeziigrpindiedd isnber poBected ththedeashingi the d0 gaes ios
kept between a bottomend of the outer pipe 57b and a bottom surface of
t he tr eatppont it ag@ntthedhabbandSthegmiasortspind Br Afefuathenpa@tretes the wishing tMbhean,
water is poured into the treatnment agent chanber 55 up to a | evel higher

than a ho@R @88 c&netRe t les@h@@ﬁt@@up@rﬂf.@%ﬁii@% RiePbe ifONORyAMRE Fedk@ge
cause water to flow through the siphon 57 out ot the treatnent agent

chamber he bot tom of er. feed ut.h 53 ter
e bon 3Rl et AR 88 e QAT Bt B8 NG HE W EERD SR Defiber Y

wat er_ feed valve 50 is cogposed of .a. main water feed val ve 50a and a sub
wat erS  $0usegsg spiaflgdsod therpgsaien sl 41 feed val ve 50a allows rel atively

|l arge flow of water, while the sub water feed valve 50b allows
rel atively snet wafer deedovalwater whisktis pperatet eeldctrovwnagneticdllyy is dispoged arsideraal |
is achi eved by making the internal structure of the main water feed val ve

50a andphdiabelof thb@askpanat g7 fRROwYRL F&d50vd 80 diak feE@mecidopipeahthat
other, or by making the internal structures of both valves sane and

combi ni N LASE el hck| el 116 | RTERGES 1R A A G RASThoblS Qhblisn

ratio. e connection [ et'ween mar nan

feed val ves 50a and 50b. The in water feed valve 50a is conpected to an
openi ng WHCLT: SHPA GIOBR YaiE e &1 1aP Waldr HolEvasacy CRayCrd @ e CHTRSHEY
feed passage 52a. This opening is open toward the detergent chanber 54,
so t ﬂlgt rpe at geTheroiater rd walver G ifesds fwaden tche waienford treeuth eBdiny al shepe of
50a is poured into the detergent chanmber 54 through the nmain water feed
passage éa@inefhimat is placed above the inside of the water tub 20. The water feed mouth 53 hasa

structure as shown m Fig. 2.
Fig. 21sa 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.
15 The drawer 53a has its interior divided into a plurality of sections (the embodiment of the
present has two sections, that is, a left-hand section and a right-hand section). The left-hand
sec;cion 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 4 storage space for treatment
agent for laundry washing. A bottom of the detergent chamber 54 is provided with a water
20 outlet 54a Which. is open toward an inside of the water feed mouth 53. A siphon 57 is
dispoé.ed in the treatment agenf chamber 55. The water feed mouth 53 has, below the bottom
of the drawer 53a, a water outlet 56 through which water ié fed into the washing tub 30.
The siphon 57 is composed of an inner pipe 57a that extends vertically upward from

a bottom surface of the treatment agent chamber 55 and a cap-shaped outer pipe 57b with-



sub water feed valve 50b is connected to the opening in the ceiling of
the water feed nouth 53 by way of a sub water feed passage 52b. This
opening is open toward the treatnent agent chanber 55, so that a snall
amount of water flow fromthe sub water feed valve 50b is poured into

" the treatnent agent chanber 55 through]the sub water feed passage 52b.
That is, a 12 passage that runs fromthe nain water feed val ve 50a

t hr ough wineh thetiengeme ThasbarpeB4 Betvwdee thavasdripng: $1anndhé sutsgppe aTteisflefom
a passage that runs fromthe sub water feed val ve 50b through the

treat nery gAOBA peeBL PRk fivQatk e MRS PigetdTa 30 itsBRGKm Ik dpefito 4 b &&ntohe
bot t om of %ﬂ% V\%tergrtpuga%b%l Safl tted a d?gfen ﬁ’oséSGO trr?rougﬂﬁ C‘5 V\/(()’l

wat er r he b t
rows 105 T8 P sl 53,00 R Bor i Bl D rbiad e 0%.&56
61 i s conne ed r at he p her al ortlon of the bottom surface of
t he wat eP'PE aatwat%@lr&ca.qﬁ t%?aeatwn a2ent ghathel @ YRSAOrSETRers & BdHF al
portion of the bottom surface of the water tub 20. Inside the water tub
20, oh imethoWhemvetarfinpeyred irgo ¢hd wedtingatchgantrdhagrbsh&pep tpaldviel higher then a
wal | 63 in such a way as to enclose the portion of the water tub 20 where

the drai @ppngef6 infer SO BRE tagshirciplé bf siphén Parksith icRikeWadtér 8 Jlows tHrblidedle
with a circular sealing nmenber 64 at its top. The sealing nmenber 64 is

kept in g ool bhedt {éﬁhﬁ&ﬂ\?\g@rﬁ%ﬂ&ﬁlﬁ& haf& &b goﬁie%%ﬂgﬁl)ﬁ?%é@at@f] CF d.

outer bottom SUI’ ace o tUb SO as orma separate

space 66 be en the,water ub 30. drain
space 66M0Bmn AT LhiR Py Iqt%f%@r"lvﬁgmﬁﬁue%wﬁ’ﬁ %&bﬁwﬁfj’r 4 4 “through a
drain outl et 67 formed in the bottomof the washing tub 30. The drain

pi pe 62 is proVhawaenteed valvaSlithcaumpesed 682 miain whaist iysd vatve$Oa and a sub water
el ectro-magnetically. In a portion of the drain pipe 62, on the upstream

si de 10f fdee velvaidob. vEhy enaliBwatn feidrvalveafDaGlons relatpsdg ddge Aowaddvep evhild
extends fromthe air trap 69. The lead pipe 70 is, at its top end,

connect efhets@b R JaBMSdobSMoh& Relddvely small flow of water. ~ Setting the flow of water
large or small 1s 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 valves same and combining them with ﬂoﬁ«limiting members
15  having different throttling ratio. The connection pipe 51 is shared betﬁeen the main and sub
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 \;V&.y.’ of # mairnl .w.at;r feed passage 52a. This.”épm.aﬁi.n.g. is open tovﬁré tile
detergent chamber 54, so that a large amount of water flow from the main water feed valve

20 50a is poured into the detergent chamber 54 through the main water feed passage 52a. The
sub watgf feed -Valvé 50b 1s connected to the opening in the ceiling of tﬁe water feed mouth 53
by way of a sub water feed passage 52b. This opening is open toward the treatment agent
chamber 55, so that a small amount of water flow from the sub water feed valve 50b is poured

into the treatment agent chamber 55 through the sub water feed passage 52b. That is, a



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

i ncl udeyassage theerups froum thefain Waiterdeddvvatg FHh thomgh ithe dedergemichamdescidi tbeldt

| ater. How the washer | operates will now be described. First, the lid 16

I s openeghshidB€ub 3@REpAraleTrdbh phithe thBCronRsBinlie kutbwar (30 QERA sHBehrough
| aundry inlet opening 15. The drawer 53a is pulled out fromthe water

feed mg@é;tréaim@ﬁcﬁgt@ntd&ta%%eﬁtoitﬁe’?{é&tﬂﬁ%u%@%. detergent chanber 54 5 in the

dr awer treatment agent (softeninhg agéent) is put in the treatnent

agent chanber 5. The treatnent agent (soften] ent), can be put there
in the niddl eB&%kén i%a]Mﬁ%ﬁ@%%&éﬁt@ﬁ@%%%ﬁ%@ dgan hgse @sﬁélﬁougql
unnecessary. After the detergent and the treatnment agent (softening
agentd awlackwater isnbraiged wot oB5Be avates tpudhentl theokashimgaul fe. wakter flowedntovla h
53. After the detergent and the treatnent agent (softening agent) are

made realtyinfiase 600framhdidiai®piged d1hhgd \RY, Th@rdih higd 61 Ss CofRthd NG rather
desired course of laundry washing is. selected by operating a group of

oper at | 3{}8 Hérﬁloﬁ(?ﬁug? (tnihﬂleOB@t'icﬁltlis?H’{agé SRRy v@@tﬂ.e!ub% 24 Blee lngglcp%r%? tlj]sgrt

but t on eque a session o aundry washing 1S execute

to the flow charts . shown in Figs, ,1Q throu 13.,Fig, 1Q is a flow chart
show ng OHE™ eﬁforaeraglggg?rg#l B?”@ﬁ&ﬁmﬂ&%@rﬁ“ﬁ%‘?e ?ﬁfhgf"g&r%@bﬁl@ 15 | aundry
washing is started at a previously set tine. Wether a tinmer-started,
operation is IBudethestatsr tuboi0, o8 isHedtkesdsurfage,dheierie fixed aringcsheprst partigen | s
sel ected, the flow proceeds to step S206; if not, the flow proceeds to
st ep 1620&all 6hirsdueh aS2H6as whatles tHewritgesfahe onta ey 20 tvhele thadrapipe 62 inot

is checked. If the :
connected to it. The partition wall 63 1s fitted with a circular sealing member 64 at its top.
The sealing member 64 is kept in contéct with a circumferential surfacé of a disk fixed to an
outer bottomn 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
15  of the washing tub 30 through a dran outlet 67 formed in the bottom of the washing tub 30.
" 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, am air trap 69 is disposed. A lead pipe 70 extends from the air tap 69 The lead
pipe 70 is, at its top end, connected to a water level switch f’l.
20 A controller 80 is disposed in a front portion of the cabinet 10, beneath the top plate
11.  The controller 8G receives instructions from users via an operation/display panel 81
disposed on the top surface of the top plate 11, and sends operétion commands to the dﬁve

unit 40, the water feed valve 50, and the drain valve 68. The controller 80 also sends display

commands to the operation/display panel 81. The controller 80 includes a dnve cirouit for



operation start time has cone, the flow proceeds to step S202. 20 In step
S202, whether a washing process is selected or not is checked. If a
washing process is selected, the flow proceeds to S300. How t he washi ng
process in step S300 is executed will _be described later with reference
to the flow chart shown in Fig. 11. Ch}3conpletion of the washing
process, the flow proceeds to step S203. |If no washing process is

sel ect edirivinganfidroslupprroosedkscrlieddatet.y from step S202 to step S203. 14 |In
step S203, whether a rinsing process is selected or not is checked. If a

. rinsing procesmw theSwishet Edpetah HAIONGW HRCREESH HOFPE0the HOWs i @pEicaS kD

process in step S400 is executed will be described [ater with reference
to the f _ LT . ' e .
ot e MRRERTH RO 39 Brol Fhdou pidWpetbpTs TR BGRE e

nunber wit suf.fi x nunber_ added.such as_ "S400-1," "S400-2" an

T 8h00. 315 PRI 0B hedYoLe gty Heand hest RGeS PEs8 thiodatgrgos gz
discretion. In this case, "S400-3" is a final rinsing process.. On
conpl et ilonheotrawereSiai ngi ineptpencagest, (sofienifig agenprio pelcidshe wemment BROUchafbemo
rinsing process is selected, the flow proceeds directly fromstep S203

to step 53204 he Mfcatifiers t £RntSEOAeninbeiBEr) GnSHRIQEZ titge Y PRLHHddIS el ealmid, or
not is checked. If a squeezing process is selected, the flow proceeds to

5500, POkl SOUREE! By PEERS bR S0 ASSHERU ALY Sy
o SauecHEHG o lPEREn) e e GRVL A FRU PREC UL DR YR POt ep
S204 to step S205. 15 In step S205, term nation of operation of the :
control | er 80Afteq thadeteeganhand thy Healsnsinh geeninBeftqmng rersbnpist Baje réady don,
is automatically executed in accordance with a predeterm ned procedure.
I n ﬁadl?lntg additiontihehie avigy) @kilidnl coifs claaadcinyl avdesived gowes sf Rondrs wastlingat eelediyd
o by operating a group of operation buttons on the operation/display panel 81. By pressing a
start button subsequenﬂj, a session of laundry washing is executed according to the flow
charts shown i.n Figs. 10 through 13. |
Fig. 10 is a flow chart showing the entire session of laundry washing. In step 8201,
15 laundry washing is started at a previously set time. Whether a timer-started operation is
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 $202.
N In step 5206, .whether thé operatioﬁ .start time has come or nof 1s che;iced; If tﬁe
operation start time has come, the flow proceéds to step S202.
20 In step S202, whether a washing process is selected or not is checked. If a washing
process is séle‘c‘ted, the flow proceeds to S300. - How the washing process in step $300 is
executed will be déscribed later with reference to the flow chart shown in Fig. 11. On

completion of the washing process, the flow proceeds to step S203.  If no washing process is

selected, the flow proceeds directly from step S202 to step S203.



an operation-conpletion beep. On conpletion of all the operations, the
washer 1 goes back into a stand-by state in preparation for a new
session of laundry washing. 20 Next, with reference to Figs. 1l ‘through
13, the individual processes of washinq4 rinsing, and squeezing wll be
described. Fig. 11 is a flow chart of the washing process. In step 5301,
the water level insjde the washing tub 30 as sensed by the water |evel
switch 71 st ar®§teBeldlg. WHREDR dESINEPIeessh is ssiepped Qhaetnscheckefdrlf arpurg
sensing is selected or not is checked. If laundry amount 15 sensing is
sel ect edyrotdse if babeotgsl, dhedids pwestdsptoSIAIB;, Howndte, rindieg fplanespmosiep BH00 is
directly from step S302 to S303. In step S308, the anpbunt of laundry is

neasur etkxebutth@ilbesigschibed 1are vaith refiirdick antefflowt SRrPMosAtRFIB32. Om Fig. 10
conpl etion of |aundry anount sensing, the flow proceeds to step 530%. 5

In step 3 e: F r - yal [ n S

pour ed 1 TEa R PR 8 AR SN, Ko PR o, SREP BB S bl s
detergent agent. put .into 1he detergent, anber 54 is mxed with water,
and oAt GRS e’ﬁ@“%ké’ﬁ’fﬁfgmﬂfﬂ%efﬁﬁeérﬁ@ al ﬁ&% vetBB2r endi nel0-3] osﬂtﬂ*—.mﬁbéﬁ
the water level switch 71 detects the set water |evel, the main water

f eed val afetim&Qef ths ruismgeptocehhas fétow usbrn diseretiese dsInt thisstasq “S300-3” 16 al fmal
step S304, a preparatory operation is performed. The pulsator 33 is

rotated rifigipgabedty in forward and then reverse directions to agitate the
| aundry and water so that the laundry is fully dipped in water. This

PeL LS e G, BB e, TR OB iy 1 )

pr et o ot SRSLRLA WG NALer,LevaL oo delected by Ui vetor Lovel

rzlcgg\é’ft ? rhef gg&% %%‘ \éﬁgoggg@;atiep gegq%gegigg SplchE)cglssy is 233(!1:;[:& %rr]arlot V%?tc%gclge?i; Ifa
squeezing procéss 1s selected, the flow proceeds to S500. How the squeezing process in step
S500 is executed will be described later with reference to the flow chart shown in Fig. 13,
On completion of the squeezing process, the flow proceeds to step $205. If no squeezing
process 1s selected, the flow proceeds directly from step S204 to step S205.

15 In step S205, termination of operation of the controller 80, in particular a processing
unit (microcomputer) therein, is automatically executed in accordance with a predetermined
procedure. In addition, the completion of laundry washing session is indicated by sounding
an operation-completion beep. On completion of all the operations, the washer 1 goes back
into a stand-by state in preparation for a new session of laundry washing.

20 Next, with reference to Figs. 11 through 13, the individual processes of washing,
rinsing, and séueezing will be described.

Fig. 11 is a flow chart of the washing process. In step S301, the water level inside

the washing tub 30 as sensed by the water level switch 71 starts being monitored. In step

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



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

sel ected, when the preparatory operation is performed, the type of cloth
is sensed. On conpletion of the preparatory operation, the change of the
water level fromthe set water levelis getected, and, 20 if the drop in
the water level is greater than a predé erm ned amount, the laundry is
judged to be of the highly water-absorbent cloth type. Wen, in step
S305, t sensieg 1swelasted, haflowspreeess yo step £308dif ndtethe|fow proseatedbirecty Stap
S306. According to the settings made by users, the notor 41 rotates the
pul sat orstép38302 ta S3p3edet ermi ned pattern so as to produce, in the washing
tub 30, a main current of water for 16 washing. Wth this nmain current

of water, the g} aundipgi %“ﬁﬁ&tﬁ%{?&ﬁ@déﬁ%&ﬁé&ﬂ&d%ﬂ e hasiddr 1¢[a8f8%i'r§1§tit8§]gi<ed

by the brake mechanism 43 so t , ev en the washing water a

| aund t hing tub 30 d t rotate. | etion of
per i o’ i HE MM The PAGRAPY PAOUALRER b SEhES s Tt PRERTISGY o8 Silber

the flow proceeds to step S307. In step S307, the pulsator 33 is rotated
repeat edl y i n Insige FOPwiiednainvaterdsed sylue 562 ¢ @@@qﬁmé vegtersip gpurediinte the
intervals. This permts the laundry to |oosen, and thereby permts it to
spread ewashing tub 30hkrougs tiengattufeed thoulthss i Bheddtargem agant @painad iherdetadgent
squeezing rotation of the washing tub 30. Next, with reference to the

fl ow chaghampBEMisi MixEl vithlwatet BEA EMBRIAOWREREERS W | |Thl3%6%iﬂ-\?ﬁ?§§§g&9§ﬂs '

First, in step S500, the squeezing process i s executed,

descri pt j;on ;W he qgiven |ate i, th, reference.tq the fl ow char hown
g 48Rag Wnsnfe st Ry PLAlend toR S st et Dbt G koo Y
In step S401, the in water feed valve 50a is opened, and water is
suppl i ed®4#gs £l§5adne Thedlopathen prosgeds to &P SSHH eti on of the supply of water,
the fl ow proceeds to step S402. In step S402, 15 a preparatory operation
i's pébfornmed. IDustem@3Ohe aprepaatatyopperaiper & perfoqrexdf odhe guisatest Bpis 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 paris of the laundry to escape. If as a result of the

preparatory operation, the water level as detected by the water level switch 71 becomes lower

15 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

preparaf‘ofy‘ operation ris performed, the ...tﬁe bf ciofh ié senéed. | On c()mpletlon of the

preparatory éperation, the change of the water level from the set water level is detected, and,

20 | if the drop in the water level is greater than a predetermined amount, the laundry is judged to

be of the highly water-absorbent cloth type.
When, in step S305, the set water level is stably obtained, the flow proceeds to step
$306. According to the settings made by users, the motor 41 rotates the pulsator 33 m a

predetermined pattern so as to produce, in the washing tub 30, a main current of water for



$402, laundry getting attached to the washing tub 30 in step S500
(squeezing process) is separated, soaked into water so that the laundry
t hor oughly absorbs water. On conpletion of the preparatory operation, the
fl ow proceeds to step S403. If, as a result of the preparatory
operation, the water |evel as detected ¥y the water level switch 71 20
becones | ower than at the beginning, the main water feed valve 50a is
opened twashingpl Witlathii mbmrtakrenadfowaten thiedawndey isthashsdt Tiat wued Avedpindié tier
recovering the set water level in step S403, the flow then proceeds to

step SA04maindas Rl B9 tHeObrhke nR@hddi A8 L3 "ROMADvES Ghn thd1§alRhQ watdr 4l AL es
the pulsator 33 in & predetermned pattern’so as to produce, In the

washi ng  ub, 30 NG f water for 17 rinsing. Wth this nmain
current 1(5)?&\%{118?"?’ tg?{évgfhér%@r%y@oi%e PRSEH The squeezing spindle 44

remai ns braked_ by the brake nmechanism 43 so that, even when the rinsi ng
wat er and t he On &efmpletiompl/de peHed ihwhichdhe [asndiy igwashed gyith e apaan ceygent o
conpletion of the period in which the laundry is rinsed with the nain
curreft whter, Shadowprodehds fol shep P3Gk e dd step G397 cihe $dBGLor BB istotgieSaPsatetlyan
pul sator 33 is rotated repeatedly in the forward and then reverse

di recti ofg fakwaNand thenMevird 8idcklons afl odt RAE Thtks/alshe ThAURSUs bR 1a1AR§98.
and thereby permts it to spread evenly in the washing tub 30. This is

done in Ioeg&p%ﬁﬁitthgr{ébj %@rn%%?ﬁgrﬁhg)gea{&o h?letnhp h .’tﬂenwtagﬁrg%\{go.de§ﬁirsi Qtdo%? H%

rinsing s assumne e "I NSi'ng wa stored’in
washing tub 30Q. This is called "rinsing V\,itt\r/astored water." It is,

however , Pr&P%rB“mb%’ééﬂ‘{ﬂeé‘ngéo%"é‘?‘? &#W%F&Bl % h al ways repl eni shing fresh
water, which is called "rinsing with pouring water,” or to perform

rinsi ng with witdr witbpefesampp ko et flow wherh shaven oy Figedd, tho minhing progiss mell bhe
washing tub 30 is rotated at a | ow speed, which is called "shower
rinsilng. descibddne Hits)ah step 8S00aGhPsQressg peickésds exdecutdgomkich hrdesariphion akipve

is executed. This wll
be given later with reference to the flow chart shown in Fig. 13.  On completion of squeezing,
the flow proceeds to step S401. In step S401, the main water feed valve 50a is opened, and
water is supplied up to the set water level.
On completion of the supply of water, the flow proceeds to step S402.  In step S402,
15 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 level as detected by the water level switch 71
20 becomes lower than at the beginning, the main water feed valve 50a is opened to supply
additional water to recover the set water level. |
After recovering the set water level in step S403, the flow then proceeds to step S404.

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

predetermined pattern so as to produce, in the washing tub 30, a main current of water for



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

washi ng tub 30 is drained through the g ain space 66 The drain valve 68
remai ns open during the squeezing procéss. 20 Wien nost of the washing
water has exited fromthe |aundry, the clutch nmechanism 42 and the brake
mechani SHSHE. atiths it Beey cyver of Traery theilaepdnnis Bosede hiThg seweszingfspindée 44
clutch mechani sm 42 and the brake nechanism 43 is either before or at the
sanme ti memains tsakadtbyntheobralie ansvhmgsmf43wed drat, dhe widmotheddnshraywwater aindshd he
squeezing spindle 44. This causes the washing tub 30 to start squeezing

rotati Orlaun'ﬁhﬁmlab'éﬁl@éﬂﬁsl&% fBtat®Rss hegstder with 18 the washing tub 30.
When the washing tub 30 rotates at a ‘high speed, the laundry is pressed

agai nst the i LI rent. al L) washi ng t 30 by the
centrifugal f o@gggmﬁﬁégﬁvj\fiﬁ}erﬁg% h\%gt]ré%mp}} rtgé éaﬁ'i‘[rﬂglrynlstrﬁlé e(? z‘i{ﬁtﬁ% ngfrg%u%eﬂ: ﬁgr S
on the inner surface of the circunferential wall of the.5 washing tub, 30,
and, &i nvden /e Hep Arasgedsin step M Wendn SsRAH0.itAe Aulsaiped dds wiatprbrepsatedly in
described earlier, the washing water driven by the centrifugal force

ri ses althadomtaed amhthengavdree diredtionhet shaetstitie gutenvbls 30 Thidfpenmit f chevlasidrnge
wat er reaches the top end of the washing tub 30, it is drained through

the drai okl asd HerethhPeMBENItNG kAl evehBt itha® XA ufy 00 thEs 4§ @oRe in
holes 31 hits the inner surface of the water tub 20, and then fl ows down

al ong the j : he water tub 20 to the bottom of the water
tub 20. ﬁrﬁé&%@rﬁ?ﬁé&%@g@%’tg ?Iiien drai ned out of the cabinet 10 through

the drain pip Gtii and t;]i%n t hr ough .t he drain hose 60.. In the fl.ow shown
in Fig. 13, afifd esaga}é% FGIRUSNH BRTIRG AR asmed b PPYRINEd With Sistag pter
'step S502, squeezing is performed at high speed in step S503. On

conpll8t i garedfin eaynsBd@3ub 30. This is called “rinsing with stored water.” It is, however, also

possible to perform rinsing with always replemshing 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 ]6w speed, which is called “shower rinsing.”

In the final rinsing process, different sequence from the above is executed. This will

15 be‘ described in details later.

Next, with reference to the flow chart shown in Fig. 13, the squeezihg 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
during the squeezing process.

20 When most of the washing water has exited from the laundry, the clutch mechanism
42 and the brake mechanism 43 are switched over. The timing for switching over of the
clufch mechanism 42 and the brake mechanism 43 is either before or at the same time of
starting of draining of water. The motor 41 now rotates the squeezing spindle 44. This

causes the washing tub 30 to start squeezing rotation. The pulsator 33 rotates together with



the flow proceeds to step 5504. In step 5504, the supply of electric
power to the nmotor. 41 is 15 stopped and term nation operation is done
for stopping. The washer 1 is furnished with an ion elution unit 100. The
ion elution unit 100 is connected to ége downstream si de of the main

wat er feed pipe 52a. Now, with referen to Figs. 3 through 9, the
structure and functions of the ion elution unit 100 and the purpose for
whi ch i tth¢ washinggnpdPat ed in the washer | will be described. 20 Fig 3 is a
partial top view indicating the layout of the ion elution unit 100 and -

the water feadhsioiitwasking Tite30 ostass Ut iadichisiced 1O Tamdepinasised agiihgald y
to the main water feed valve 50a and the water feed nouth 53 on both

ends. | Ry Rebu iRk diial Pl OB wRALiEQR YL thé&gtdﬁggg&?g.ggfﬁ%‘ggﬂlg@?@fb

the entire main water feed passage 5 e su

is-constructed connhecting.t he pipe,. which.protrudes from t.he ter
oed 10 Pt i % SO oot of, BE datet Sl 86 i rromiSrgtid il of e
schematic viewof Fig. 1, the water feed valve 50, the ion elution unit

100 ahd wassinggdvle O anddsipgsuiht waghigg dutn3 @ sidpad upward ine tapgredh sifapeas dessribedar
axis of the washer 1. However, in an actual washer, they are not arranged

in that essljerhit vashiaggeteridniven be thd ténthfichl foved Hightalang the dinet herfavsifate 1.
5 Fig. 4 through Fig. 8 shows the structure of the ion elution unit. Fig.

4 is a tpRnMeSh 3051 Ghen théuasMﬁgtd;aQ@A red @k RN alp Mde¥f HakRRhALANE 3bi A&
A-A showmn in"Fig. 4. Fig. 6 is al'so a vertical "sectional view taken -

along lipne B:B sh in.Fig. Fig, .7 4.s a horjzqgntal. sectiqpal, .vjew.
Fio e i 9o BBt e it blls &1 atPe rlstife Jet S HE R il BIE A i
has a casi n_g 110 fornmed of transparent or translucent, 10 colorless or
col or ed Byhisie inner gaface of thspuatee tuby 44, e jthen, Rasysdowm alogg dhe ngr gprfage of
conposed of a casing body 110a having an opening at the top and a |id
110b 10vhi thh vetars@s 29 trethe pettim gf e withetub@p. ([Besvablingg water isTthen dasnadgpuit bDa
is shaped as | ong and narrow, containing a water
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 8502, squeezing 1s performed at high speed in step S503. On completion of step S503,
the flow proceeds to step S504. In step S504, the supply of electric power to the motor 41 1s

15  stopped and termination operation is done for stopping.

The washer 1 is furnished with an ion elution unit 100. The ion elution unit 100 is
connected to the downstream side of the main water feed pipe 52a. Now, with reference to
Figs. 3 through 9, the structure and functions of the 1on elution unit 100 and the purpose for
which it 1s incorporated in the washer 1 will be described.

20 Fig 3 is a partial top view indicating the layout of the ion elution unit 100 and the
water feed mouth 53. The ion elution unit 100 is connected directly to the main water feed
valve 50a and the water feed mouth 53 on both ends. In other words, the ion elution unit

100 independently composes the entire main water feed passage 52a. The sub water feed

passage 52b is consiructed by connecting the pipe, which protrudes from the water feed



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

pi pe-shaped. Cross-sectional area of the water 15 outlet 112 is snaller
than that of the water inlet 111. The rgasi ng 110 is arranged with its

| ongi tudi nal direction being hori zontd’. The casi ng body 110a arranged
horizontally in this way has a bottomthat inclines gradually toward the
wat er olPH@S31 Ipthe g watardeedsvalve pOlowitbra hase.dsin thihechemtatic viaw p&Figl12the s

| ocated at the lowest level in an internal space of the casing 110. 20

The |i dwitk0Feell valvi $80the Goit Haticashing 0dealy tht kaacvetd nfootl 5358€ewandedGn licSee
Fig. 4.) A seal ring 171 is inserted between the casi ng body 110a and

the |idyhiQRn:{=REr E)&lgof the)widhel fle HB\%&:&?%F N9 atitd wtaé’H%r p(hg e SbEGAfAeS

113 and 114 are arranged so as to be parall t he wat current
f 1 ow ng. er.ouilet 112, facing

each otWetF’%% t%ﬁ%ﬁﬁhﬁﬁ”ﬁé#ﬁ/fﬂmﬁﬁéﬁhgf p‘Vfi‘Sgﬁr{o the el ectrodes 113

and 114 with 20 the casing 110 filled with water, metal ions of the
metaP of whi cﬁgtﬁ@rwg@(ﬁlgdg@@wﬂbe stmepture 4f therien lotinpuniar eFig) diisctop Vi
whi chever of themis at the anode side at the nonent. For an exanpl e,
the el eBig ddes eticahrertibhdl view trkes alopgnimkerArt ellbvwiai Fiy. att eFipfo & dlwen
each nmeasuring 2 cmx 5 cmand about 1 mmthick are arranged about 5 mm

apart f (/é}'ﬁ‘bﬁ%&m%lhﬁéw tacé}{%@ﬂg e BB ﬁﬂb%m%%qg npdeﬁ 171é ARdizbid ke%n@x‘i’ﬂ

limted to silver. Any netal can be t material as long as It Is
source for ailzglcg}gcrobla .net.al er than silver, copper, an aIon

of sil véf¥ %?ersze’Cﬁge%lF (}fg‘ |e}eiggo an be sel ected. Silver ions

eluted froma silver _electrode, copper ions eluted froma copper
el ectrode andhgiig ehgies @il Basomcasing d0 fraed rddeansprantanr exedidesht
sterilizing effect, even on nold. Froman alloy of silver and 10 copper,
Si | ér adldrlesppaoloransyntietichesialoutopdque syuthicto esits| yTheAmsingr110He composed
elution unit 100, it is possible to select either elution or non-elution
by of a casing body 110a having an opening at the fop 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
water inlet 111 and the water outlet 112 are pipe-shaped. Cross-sectional area of the water
15 outlet 112 is smaller than that of the water inlet 111.

The casing 110 1s érranged with 1is longitudinal direction being horizontal The

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

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

the lowest level in an internal space of the casing 110.
20 The lid 110b 1s fixed to the casing body 110a with four screws 170. (SeeFig. 4.) A
seal ring 171 is insez;ted between the casing body 110a and the lid 110b.  (See Fig. 5.)
Inside the casing 110, two plate electrodes 113 and 114 are arranged so as to be
parallel to the water current flowing from the water inlet 111 toward the water outlet 112,

facing each other. When a predetermined voltage is applied to the electrodes 113 and 114 with



whet her a voltage is applied or not. Mreover, an anmount of elution of
metal ions can be controlled by controlling electric current or the tine
for applying a voltage. Conpared with a nethod of eluting netal ions
fromzeolite or other netal ion carriers, it is convenient 15 because it
is possible to electrically select whekher the netal ions are added or
not and to electrically adjust the concentration of the netal ions. The

el ect r odigscatibg 1a0dilleli4vak evangl mekt RAgefiheanihiesllich fhadde@tddet 113 Bnd DB
pl ane view, they are arranged to be tapered, having the space between

t hem be%mmew@mfedfﬁ&m EhevePBE iR esonwniqnszcg siGONNRL rfe' Oﬁgrhsnhe

water current flowng t roug the I nsi caS|ng |n 0
words, fromth |nI vvardthe wat er | et See Fi
G L ARGV distse 1Pem e st s of et g

one end having the mater |nlet 111 to the other end haV|ng t he wat er
out | et TIERSUTNEFetny X t ¢ro and st d demitielarre aaresged aborhd ninherarhEdmspeit ethet
the casing 110 gradually decreases fromthe upstreamside toward 21 the

downst r eam siMserialef the elettiodbes 131 dd amlisTnbd LiRdted 1baiiVerr eah@ngdlajan be the
profile, and term nals 115 and 116 are provided thereto respectively.

The ter zﬂé’r‘ia‘i at oh 31t3i§g s@ﬁx%e%xsﬁ HRGoRhl RQL § S opiRk 46an ert Q%Plr?éigﬁls

of the e ect rodes 114 on t e upstream si hangi ng om t he

| edge of the el des 113 and 114 | |
173 and WREOF af¥er i <PRBSarBe Po et dr e W%Hﬁﬁa& ﬁlﬂg‘%ri 5% Si

the electrode 114 and the term nal 116 are formed integrally fronlthe
same netecioghecopsreiansotlsted1fignan gopne dedradedandozinp oo elutngh HPm Aezinc
casi ng body 110a through a hole fornmed in a bottomwall of the casing
body 11GHectrdlieskow e dxeeiiematesilizihg efed:, Elén phaholdde Foorh aafalloheoflhlveasidg
110a, as shown in an enlarged figure in Fig. 6, a watertight seal 172 is
i nst b | e@ppdh@iver and copper ions can be eluted simultaneously.

As for the ion elution unit 100, it 1s 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
a method of eluting metal ions from zeolite or other metal ion carriers, 1t is convenient

15 because it is possible to electrically select whether the metal ions are added or not and to
electrically adjust the concentration of the metal ions.

The electrodes 113 and 114 are not an'anged completely in parallel In the plane view,
they are arranged to be tapered havmg the space between them becomes narrower from the
upstream toward the downstream along the water current flowing through the inside of the

20 casing 110, in other words, from the water inlet 111 toward the water outlet 112. (See Flg
7)
The plan-view shapelof the casing body 110a is also narrowed from one end having

the water inlet 111 to the other end having the water outlet 112, Namely, the cross-sectional

area in the internal space of the casing 110 gradually decreases from the upstream side toward



watertight seal 172 fornms a double sealing construction together with a
second sl eeve 175 described |later so as to prevent water from | eaking
fromthis portion. At the bottomof the casing | | Ca, an insulating wall
173, which isolates the termnals 115 and 116, is integrally formed.
(See Fig. 6.) The termnals 115 and 118! are connected 15 to a drive
circuit within the controller 80 by way of a cable (not shown). O the

t er m naths dovGisteain 8186, portions remaining in the casing 110 are protected
by a sleeve nmade of insulation material. Two types of sleeves are used.
One sl eeve 1Tfeictectfad® 119fan8yIN4hRLE GofhastBngNd RBERISE tethmaANE 7 8t Fisof
the termnals 115 and 116. A part of the first sleeve 174 spreads to one
si de of | : ' {&CL I i de of
hese partSnaEE ML RE et BE IR el B0 RIS REAL Aol iBr i afd P
t he el ecfrodes 1 and 114, Thi s hel revent .the el ectrodes 113 and
114 fro %ﬁ%ﬁas %‘fﬁle rCieiis 11 Lah ! Hoorfthe B B hapaits downdrons hedalutor
soft rubber and fills the gap between the first sleeve 174 and the
bot t dm wégd olighe elgetradesil hyyamb i nespecteely.t hus preventing water from | eaking
t hrough the gap between the second sleeve 175 and the casing body 110a
and t hrough trhe e@aﬁsd@mnha&mtﬂaelmm&nﬁddeﬁt‘égram? Sroaithetshfe ehepsll 4@des
113 and 114. As nentioned above, the term nals 115 and 116 are | ocated on
t he ups i ) hﬁ.@ L T, t i.de f
the el etél{ie?g%}étzb%iémaﬁéh ?“1%%@%’%33%??% gdmge#ganfyi ?@Fu@?e%\%nﬁl%ﬂ \iﬂl%ch
is engaged to t termnals, 11 nd 116.. On the inper surfac f.5 the
| 13oB e dentlaand 1 Femedsd o fRlent od hegming Bol eatieuehe ol forned §
the position of the first sleeve 174. (See Fig. 6.) This support 176

cat ches athgtoppyell cbdgsasng bedy Hilast Whesethe tarminalg htd tnalcbifenrotiude eutdf the
support, together with the second sleeve 175 filling the gap between the
firs10 sleesiug 1104 aassbvire anasilargedofigiyre i By, 6Thevafepiid SEA 16D isingptied. 1Te
catches the electrodes 113 and 114 with long and short fingers, by which

the el eqlfiadgst dhB 18 dorkk% B&Ible 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 ilsolatels the terminals
115 and 116, is integrally formed. (See Fig. 6.) The tenninals 115 and 116 are connected

15 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
| 6f éynthetic re;in éﬁd enéaééd iﬁto tﬁé ..roété--éf fhe teﬁninais ”115 é.nd 116. R A part of tﬁe.f.ir.s.t :

sleeve 174 spreads to one side of the electrodes 113 and 114, forming projections on the side
20  of these portions and fitting these projections to the through holes made in the el-gctrodes 113
and 114. This helps prevent the electrodes 113 and 114 from coming out of fhe sleeve 174.
The second sleeve 175 is made of soft rubber and fills the gap between the first sleeve 174
and the bottom wall of the casing body 110a, thus preventing water from leaking through the

gap between the second sleeve 175 and the casing body 110a and through the gaps between



10 mai ntain an appropriate space between each other on the side of the
lidi I Ob. The downstream sides of the electrodes 113 and 114 are al so
supported by the support formed on the inner surface of the casing 110.
A fork-shaped support 177 rises fromthe bottom surface of the casing
body 110a. Al so, a fork-shaped support2a78 hangs down from the ceiling
of the Iid 110b to face the support 177. (See Figs. 5 and 8.) The

el ect r odlessetdsl sisgvands additheredectadeht 1 3apdtlié. supports 177 and 178 at the
| ower and upper edges on the downstream side respectively so as not to

nove. As showy rhéhtioned allovel iR tehe6ls 00RedllI3 20 thcidbd odltRe gRtREMHANGEH tichat
the surfaces opposite to the surfaces that are facing each other keep a

space fr i r f e.: i.ng. I I i
g s, TRECAR A 134 BRE i GT Beebeted f S U 11 B} SRR
bet ween i heir upper,.and.l ower edges _and the inner surface of the casin
110. (ﬁ&? firsh HESN T Veih S engags de thederminglad 13 apddie-s @néhe mper syrace oig
are exceptions.) Additionally, as shown in either of Fig. 7 and Fig. 5,

a spate thelidrdt®, bsupmunl tthe aghepe ebmforkhidfodoeh st axtarfitdo the redigios ofthetfiret
el ectrodes 113 and 114 and the inner surface of the casing 110. 23 Wen

it is netessarny. t@esdhe deThisdippat 17Heacisi thg upp& chsebf snatitsekleeve 1745
possi ble to construct the el ectrodes 113 and 114 1 n such a manner that

ot e ached T o e E e PRRSr Oga R Fe S Tnd ) 305 WA ERR P AEIuPR B
2 st ar rgel geese hEF e SR BefY ddbn The Teehresmags 37 (e e
el ectrodes 113 and 114. As shown in Fig. 2, a strainer 180 is placed in
t he conndediiodes bidpadsht4 wikle longraad shert f@genssby wbichithe elsgirpdesd 1dfand 114 can
preventing foreign objects fromintruding into the water feed val ve 50,
and 10t mhis@inserapesopaiateapacyistweansash otiene thefsidele theolid €104t i on unit 100.
The downstream sides of the electrodes 113 and 114 are also supﬁoﬂed by the support.
formed on the inner surface of the casing 110. A fork-shaped support 177 rises from the
bottom surface of the casing body 110a. Also, a fork-shaped support 178 hangs down from
the ceiling of the lid 110b to face the support 177. (See Figs. 5 and 8) The electrodes 113
15 and 114 are caught by the supports 177 and 178 at the lovvef 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 |
oi)hposite to the Sulfaéés that are-f;;iﬁé each mﬁthe.r ke.ei:J é. ;pace fror.r'llthe innerms-urfz;ée of t.I;e-
casing 110. Moreovgr, as shown in Fig. 5, the electrodes 113 and 114 are so arranged as to
20 keep a space between their upper and lower edges and the inner surface of the casing 110.
(Portions which are in contact with the supports 176, 177 and 178 are exceptions.)
Additionally, as shown in either of Fig. 7 and Fig. 5, a space is made between the upstream

and downstream side edges of the electrodes 113 and 114 and the inner surface of the casing

110.



A strainer of a netal nesh 181 is nmounted to the downstream side of the
el ectrodes 10 113 and 114. The strainer 181 prevents broken pieces of
the el ectrodes 113 and 114 from flow ng 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 nmounting the*strainer 181, for exanple. The

| ocations of the strainers 180 and 181 are not limted to the above. As
| ong as t heWdendt tsingaessafy trouakeithy vodih aflike cassty Bdhmsiidemalertihe possible
el ectrode” and on "the downstream 15 side of the el ectrode" are ‘
sati sfi edcodstray harldeopéatEda@t 18Ny badad inghnkinitah ehedirficed 6§bsRESS Age.
The strainers 180 and 181 are renovable so that foreign objects they
catch c : ' ' ' : e

Cl car ed ap ey PIg ROl CRRROI R R bRL QBT REMES,
100. A transtorner 122 is .connected to conmercially.distributed ectric
power 121" 50 HLEHES (4 PR ETHD SDee I S ik il 8 eSiTode T e
out put -voltage of the transformer 122 is rectified by a full-wave

rect idf i 14, siiginer ofipgictad mesh & mewried or thedpsirean aide of Seahectrpdes Heandyl 14
constant voltage circuit 124. To the constant voltage circuit 124 is
connect éd shoemris Fant2, auwtraart 180 icplatedlidSthe Thanecdon $i@nil. c Urheashingt 1 8Wiist
125 operates in such a way as to supply a constant current to the

el ectro [ ' ' ; rd H j | d

Var i at i o oS e e TS RO LA b Ry KR EERE Y
To the o rciaIIX disitribted %%ctriiti)ower. 1 is also connected, in
par al | el™ W IV AR PRHSHO S Hape e cinf%ﬂltn di ode 126. The out put
vol tage of the rectifying diode 126  is snmoothed by a capacitor 127, is
then forned iféEaiBercdsmgi mesh ldgds ppuated 3 dhadewhsreamgedsotihe lgotrodes,
and is then supplied to a mcroconputer 130. The m croconputer 130

cont t®l sl13tane 134 ar Thergiraheral &1r praveni? Brokem pecte df Het slemrodenélmd 614 fioe
primary coil of the transformer 122 and the commercially distributed

el ectri qloRAnE butl¥hen 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 stramer 181, for example.
The locations of the strainers 180 and 181 are not limited to the above. As long as
the conditions of mounting on “the upstream side of the electrode” and on “the downstream
15 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 contiibuting to clogging can be cleared of,
" Fzg 9 shows the drive circuit 120 forthe 1on .elutio-n uﬁit 100. A t.r-ansfoﬁ.ﬁel;. 12215
connected to commercially distributed electric power 121 so as to step down 100 V to a
20 prede;sennined voltage. The output voltage of the transformer 122 is rectified by a full-wave
rectifier circuit 123, and is then formed into a constant voltage by a constant voltage circuit
124. To the constant voltage circuit 124 is connected a constant current circuit 125. The
constant current circuit 125 operates in such a way as to supply a constant current to the

electrode drive circuit 150 described later without being influenced by variation in the



The el ectrode drive circuit 150 is conposed of NPN-type transistors QL to
X4, diodes D1 and D2, and resistors Rl to R7. These are interconnected
as shown in the figure. 10 The transistor QL and the diode D1 forma
phot ocoupl er 151, and the transistor CE and the diode D2 forma

phot ocoupl er 152. The di odes D1 and Dzzgre phot odi odes, and the
transistors @ and (2 are phototransistors. The m croconputer 130 feeds a
hi gh- | evesistapse thageshiibe glepirpée driveirgui 15@w- | evel vol tage (or zero

vol tage, namely, "off') to a line L2. Then, the diode D2 turns on, and
this 15 caus@sthdmnimanmilgtdstrifiiRed dedtric powar 13 mlsohenhdcesds irsparail dRvith
turns on, a current flows through the resistors R3, R4, and R7, and this

causes ghdirdRfdrMeP 822RPLEN iLdbhe 1has eref oﬂtE\@t \Fdlt%%ébﬁﬂﬁrrect ing Wb 1460
the di ode Dl

transistor B turns on. On'the ot her hand, i is off,; and thus

h S| i ff di ngl h i i ff. |
this: or it wnodhdt 0} a o A2 s RFARREHOAY o S SRR R o oy Yoliogche
cat hode-side el ectrode 114. Asa result, in the ion elution unit 100,
ther @ arloyt d&ficBd hien supplid 192 Hyseeomperss-18Rar J88 MigRsompget ki coptiol

negativel y-charged ions. \Wen an electric current is passed through the
i on el utthostaumigtof haOad 129 wennticteddtetween drerend dfdheg ptimagy, cdihef thedctnsiodmer
113, which is at the anode side in Fig. 9, wears off while the electrode

114, whigh 2h8 tiRtcohRr&Giallyh@isieibaicd @lechRlpoRet $21 mpurities in water in the
formof scales 25 deposited on it. This degrades the performance of the

0711130 LI SR I Sl b o AN AR g 01

. . (8]
circuit 150 can be opera el ec cleani ng

e SIS 0L GO GE RO BTt RENGBAATE GEPF B LR (DB Fnes
LI and L2 and thereby reverse the current that flows between the
el ect® odBe ttagistonddl1aml therdieds B1fore a phivtocovplesi St qind tig transistor Q2 and the
diode D2 form a photocoupler 152. The diodes 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 (or zero voltage, namely, “off”) to a line L2,  Then, the diode D2 turns on, and this
15  causes the transistor Q2 to turn on.  When the transistor Q2 turns on, a current flows through
the resistors R3, R4, and R7, and this causes a bias to be applied to the base of the transistor
Q3. Thus, the transistor Q3 turns on.
" On the other hand, the diode D1 is off, and thus the transistors QI is off, and
accordingly the transistor Q4 is off. In this state, a current flows from the anode-side
20 electrode 113 to the cathode-side electrode 114.  As a result, in the ion elution unit 100, there
are produced metal ions as positively-charged ions together with negatively-charged ions.
When an electric current is passed through the ion elution unit 100 in one direction

for a long time, the electrode 113, which is at the anode side in Fig. 9, wears off, while the

electrode 114, which is at the cathode side, collects impurities in water in the form of scales



and 4 are on, and the transistors 2 and @B are off. The m croconputer
130 has a counter capability, and switches nodes of control as descri bed
above every time a predeterm ned count is reached. 10 Wen the

resi stance through the el ectrode drive /5:| rcuit 150, in particular, the
resi stance of the electrodes 113 and 1?[ varies and as a result, for
exanple, the current _that flows betvveen t he el ectrodes decreases t he
const anfleRasfe@Ap ik rEhis degrades iesestormancsueinthe loﬁ@htt&@euﬁlbl@%nﬂen@dﬂewf or
t he decrease. However, as the total tine of use increases, the ion

el ut i onavmi thig,0be elcefmbdmﬂlﬁ\;c digacHéd dahbeoperaofd ih ascosguisoneelkttf@le-daning
this happens, even if the 15 node of control is swtched to the forcible
el ectr ogydel eani ng node, or if the output voltage of the constant
current circuit 125 is raised, it is no | onger possible to conpensate for

the decr easer ol ENOeAkctd 2 BEARL, HBAEIRERIb RIS emonsvg&%esl@g&éy t

under di scussion curren ctro and
114 of t elo el ution uni Ois itored on the basis of th

vol t age Oirf]ﬁ%‘itr Q150 B ftpved t nl?ch‘é eFP@%Q@?‘@?QBrthﬁgﬂes\Meﬁnq]ﬂ%a%ﬁﬁeﬁb’ IBEES eSS
equal to a predeterm ned m ninmumcurrent; a current detection circuit 160

det ect s tha curmimé thas dows atwaehdhe piepiroden Iddranéni4.hak thsenode tlectatisas Q1
transmtted froma photodiode D3, which is a part of a photocoupler 163,

t hr ough aad Acire bh sl tht @anddots@Q1 kel OB afOER NMPTHEhicts@mplit® 1301HaE aeaiut er
130 then drives, by way of a line L3, a warning indi cator 131 to nake it

I ndicg ?ﬁb"ﬂlt B{(ﬁg@ﬁa{e@rﬂ s Q] ad Q@@%@E@'agg\/é Egérg rollfﬁtlfdét%‘g{med

prOV| deé; oper at 1 on/ di spl ay panel I'nt
Mor eover, in Orgip to cope vvlthafault such as short-cwcwtmg within
the el ecC‘PPBtdema dve circuit 150, there is provided a current detection

circuit 161 that detects the current 5 being |arger than a predeternined
maxi Bim cur r enYhenother Resistanse sthesughhibe oglegtadeotrivencigcuit 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 output

voltage to compeesate for the decrease. However, as the total time of use increases, the ion

elution unit 100 eventually reaches the end of its service life. 'When this happens, even if the

15 mode of control is switched to the forcible electrode cleaning mode, or if the output voltage of

the constant current circuit 125 is raised, it is no longer possible to compensate for the
decrease in the current.

Ie erde; lto. eepe \?Vii:h tizis; in "the cxrcmt under c.liscﬁssion., .t.I;le cufrent--fhat ﬂeﬁs

between the electrodes 113 and 114 of the ion elution unit 100 is monitored on the basis of the

20 - wvoltage that it produces across the resistor R7. When the current becomes equal to a

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

minimum current has been detected is transmitted from a photodiode D3, which is a part of a

photocoupler 163, through a phototransistor Q5 to the microcofnputer 130.  The

microcomputer 130 then drives, by way of a line L3, a warning indicator 131 to make it



current detection circuit 161, the m croconmputer 130 drives the warning

i ndi cator 131. Furthernore, when the output voltage of the constant
current circuit 125 becones |lower than a previously set mninmumvoltage,
a voltage detection circuit 162 detects it, and the mcroconputer 130

| i kewi se drives the warning indicator 281. 10 The metal ions gener ated by
the ion elution unit 100 are poured into the washing tub in the

f ol | owi ngdinsaner prefeteahinebnyamntg. a Jbtt enrmgg agéicttot oldle isspavaiedain the
treatment agent are added in the final rinsing process. Fig. 14 is a

1 ow Chaj’p%raﬁbﬁﬁ&is@&%’bﬁﬁel%@%‘ﬂﬁﬂﬂ@ cehtréle gbi nal rinsing. In the final
rinsing process, after the squeezing process of step S500, the flow

proceeds to st 0: . li f.] khe tr t
material is sehlq @g{%el%’ %lrarﬁ?)ljt{ai %@%éﬁ%é@%&ﬁﬁ 3 df’ﬂlgﬁn%%ﬁéﬂt ?htgaet?%éﬂégg
agent" is.selected through a selection operation perforped by way of the
oper at i SHP¥Ei SppLy! aE‘Ere Provileds § GurTERt 48D ey éélégél‘.iet?qts Ht CUf ek
flow proceeds to step S401 in Fig. 12, and the final rinsing is executed
in the dwing lmgeiahams predeteranipedwagingumrdunenng Qo tleebasss of 3@ butpst ef this
5421, whether the treatnent materials to be added are two types, that is

netal i@renrddeatiGotiredlt Ng1 g8 micotompiter 1180 clibekatle Wheing " Wicatori DS
and a softening agent” is selected through a selection operation

per f or meg, BY-Me fhed e tqblt AP LaYs R Lircui f @ﬁ% to
step S422;r91?é¥ not, %rLe f 8@\7[ pr o%%geﬁs to sSt ep %ﬁ%rg 1r|c%ﬁ Etg%{%é%eg,lg‘%ot §r1of
t he mai n wat er beed val ve 50a.and the 1sub ter feed. vié?v 50b 27 gr E
opened, aRENIRTHY SPY SHBIMTYRE oYOiBER B VAIRE® TSGR el o gﬁ@%tﬁg’é’ 854 hd
the sub water feed gassa_ge 52b. Step 5422 is a process for elution of
netal i onisTooRmpHEed @ filkgwiaeldavas ikt wamingdndpator WHich is set to be nore
than the volume of water set for the sub water feed valve 50b, is

10 The metal ions generated by the ion elution 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
final rinsing process, after the squeezing process of step S500, the flow proceeds to step S420.

15 In step 420, whether addition of the treatment matenal 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
rnsing processes.

20 In step S421, whether the treatment materials to be added are two types, that is metal
ions and a softening agent, or not, is checked. When “metal ions and a softening agent” is
selected through a selection operation performed by way of the operation/display panel 81,

the flow proceeds to step S422; if not, the flow proceeds to step S426.

In step S422, both of the main water feed vaive 50a and the sub water feed valve 50b



5 flowng, filling the internal space of the ion elution unit 100.

Si mul taneously, the drive circuit 120 applies a voltage between the

el ectrodes 113 and 114, so that ions of the netal of which they are
formed are eluted into the water. Wen_the netal form ng the el ectrodes
113 and 114 is silver, reaction of Agz-' Ag' + e occurs on the anode side
and silver ions A are eluted into the water. The electric current

f | owi ngalseanseeh andavastreltawbes bathpfahe mbimwatsr f@ddiassege S8arnd tite. subdwater t o
which the nmetal ions are added flows into the detergent chanber 54 and

t hen i sfqedpasdgé it t he washing tub 30 fromthe water outlet 54a by way
of the water outlet 56. Fromthe sub water feed valve 50b, smaller

amount of wat g, tstlraa i E'?foc%ﬁ%%ﬂﬁoﬁ%’f%et%’?% ! fe&‘édé{@n‘ﬁﬁecfﬁ)ﬁ&@t%ﬁ@a&?t

and is poured I to t he treatnent agent ch

water fe assage, 52b. ment. agent ten aspeen
suppl i e&‘%‘ﬁf ﬁg P?é’?ﬁrﬁé{ﬁn MZEBTS*‘S“ bé’%ﬁ'@‘gﬁ%é{ ég(f: 50b,
(softening agent) is fed into the mashln tub 30 through t he srphon 57
t ogethedloing fitingthe mipmahaRAcei Brthe Sopefitionmut 106 Siamdiauugly, eedrivhe
nmetal ions are added. The effect of a siphon does not occur until the
wat er | ewehit 1200spples hhalthgebétmeni thrgdeatrodeahileindSH 4r satiaeond of the metal of
predeterm ned level. This permits the liquid 20 treatnent agent

(soft emvﬂﬁcmemae fofnBeLaRdded hib BR WiteAl TRR, O8I FHATRE thééedrx%fdgé 113he

time cones when water is pour ed |nto the treatnent agent  chanber

Wh d t h than..th t
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into the treatnent agent chan‘oer 55, the sub water feed valve 50b is
cl osed. dfdklstedtiog the vWaedilxg elaettie rcurmeanidwying D8tweed dhe gleatrddes dtl Band 1dgant ,
is performed automatically, irrespective of whether or not a treatnent

agenio ( sifcbedirRa:. a0Wae? 1o '\Which 88 meidl idnB b ddaed Hbﬁz@fiﬂi{% @te AQEREnCIBRPGT 5455
so long as "addition of a treatnent agent” is selected
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
water feed valve 50a flows out and is poured into the treatment agent chamber 55 by way of
15 the sub water feed passage 52b. If a treatment agent (softening agent) has been supplied into
the treatment agent chamber 55, the treatment agent (softening agent) is fed into the washing
tub 30 through the siphon 57 together with water. This addition is performed simultaneously
when the metal ions are added. The effect of a siphon does not occur until the water level
inside the treatment agent chamber 55 reaches a predetermined level. This permits the liquid
20 treatment agent (softening agent) to be held in the treatment agent chamber 55 until the time
comes when water is poured into the treatment agent chamber 55.
When a predetermined amount of water (so much as or more than the amount to

cause the effect of a siphon to occur in the siphon 57) is poured into the treatment agent

chamber 55, the sub water feed valve 50b is closed. This step of feeding water, namely,



When a predeterm ned anount of water containing netal ions has been
poured 5 into the washing tub 30, and the concentration of nmetal ions in
the rinsing water is expected to be a predeterm ned | evel when water
containing no netal ions is fed to theset water |evel, the application
of a voltage between the el ectrodes 113 and 114 is stopped. After the
ion elution unit 100 stops_generation of netal ions, the min water feed
val ve 50Wling @ntreaitiest agqsbl 5 peffowmes: agwmateadlys iwagpsetivupplwhedltes ron het a
water level in the washing tub 10 30 reaches the set |level. As described
above, ireatsibrrgSdARoftamigpdgentrins daeh puttinteahereaitragenden( cnbdbens fHigo agenis)
are added sinul taneously. However, this does not necessarily nean that

the tineqdiiohnga tiehintdht &dnbegdkamitqagent (softening agent) is poured into
t he washing tub through an effect of a siphon conpletely overlaps the

time while theon elutjon uni.t 100 i nerati.ng netal .15 .ions. Either
of "The above t BRI R a3 RS PaBhe B} i ke b
After the ion eluytion unit 100 stops generatjon of the metal ions and
whi | € watlBio 188 washing WG 3o aprthgicongesirationobmetal 1osh & 1he rmsAg vake i3 peeciedn
agent (softening agent) may be added. The point is that it is sufficient
so | ong ae lehe peddietmand dévehmtheh waies cemaningexcaieial iioms ieffedatd theatetrevater
agent (softening agent) are executed respectively in one sequence. 20 As

descri beCiebé&f%Q?Rﬁ&@ithif@ Vitagd betdenftBE BREréMstNG AHEAUOMRAIS  After
integrally and e termnal 116 is forned to the el ectrode 11f4

i ntegral ly, i{n’i UDHR i é%lge%%gtg% e::)g F’r%(tﬁl fiﬁf}i fRE Gl Lo f?ecf A5 " e

di fferent netal's are connect erence does not  occur
bet ween the .electrodes and termnals, thu eventing corr.osion from
occur ri ngEOPUAR; EPeline YACHFICF OV ASH SRR Ye%L%HF wathey§liie $he yashing tub
manuf acturing process. 29 The space between the el ectrodes 113 and 114
is sét to3beeaghes ghetsgplsveld manner, beconi ng narrower fromthe upstream
side toward the downstream side. This makes the

As described above, in step S422, metal ions and a treatment agent (sqftening 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
of a siphon completely overlaps the time while the ion elution unit 100 is generating metal

15 1ons. Either of the above time may be shifted to be earlier or later than the other. After the
ion elution unit 100 stops generation of the metal ions and while water coataining no metal
ions is additionally fed, the treatment agent (softening agent) may be added. The point 18
that it is sufficient so long as the addition of metal tons and the addition of a treatment
agent (softening agent) are executed respectively in one sequence.

20 As described before, the terminal 115 is formed to the electrode 113 integrally and
the terminal 116 is formed to the eleCti"ode 114 integrally, from the same metal. Therefore,
different from a case where different metals are connected, potential difference does not
occur between the electrodes and terminals, thus preventing corrosion from occurring.

Additionally, being formed integrally simplifies the manufacturing process.



el ectrodes 113 and 114 be in line with the flow, and the el ectrodes 113
and 114 are nore likely not generating vibration, thereby even when they
wear off and are thinned, they 5 hardly are chipped off. Mbreover, there
is no concern for excessive defornatioagof el ectrodes that m ght result
in a short circuit. The el ectrodes 1137and 114 are supported in a manner
that a space k@wnade Eetmeen them and_the inner surface of the casing

110. Thi s hel pdepPaseREEeRdnalclqactpdss 1 15oand didF 58 T binit Reapired tRames
113 and 114 to the inner surface of the casing 110 and causing 10 a
short ci r detamipgmaeewerfrent thedpstreat sie taart Hee tewnstreainssidel 5 Thdmbiés the e
formed integrally to the electrodes 113 and 114 respectively, the

el ect r odeslet&ddand3lhd AUeheEeMdaith Yhadfph edridihaelatro8sul 13 #id USare more
However, the termnals 115 and 116 shoul d be kept fromdepletion. In an

enbodi e ntlik%%enc%t E%en@faﬁﬁ% gﬁlirfggrgrtg%rféﬂ( Qen %hehziﬁ%i %{e?e @l Sndldre t%gﬂ]eé% Y e

| ocat ed i nsi casi protecte sl eeves

made of insulating, material,, and are, quarded from _depleti.on caused by, -
et Si ¢ dBHTCET SHPPoR; Af n MBEy P VadtE 26 U cof Rl oo s v e PR A
115 and 116 are broken in mdway of their use. In the electrodes 113 and
114, the pdscticdesshaiimaeht xRt tney $hoRlirsuit. 15 and 116 are formed are rather

deep inside fromthe edge on the upstream side. The el ectrodes 113 and

20 114 wear ofThe décodesnylBind] phadeisopportedrie athanspane a Rpicsae matibesvas
becone narrow. In general, depletion occurs at the edge portion. Although

the term I i1 t ; elﬂ.g;, i t
el ect rodeg‘E %@3&gﬁ£gégﬁ%l§ﬁ%§@§f etﬁﬁ%tgﬁlggo%g(l)'et e lgqﬁﬂst e é%gfgelengal ggferaf{om

rat her deep inside portions, f t dges.. Thergefor it.is t .
necessary @8‘7‘” ejéi %B‘F’l %88506183:[ Pj;'a‘éfrﬁ&g? ?lg%mfl?fast”rtt%ﬁ%oﬁéﬁ (&¥to hﬂ)g?nadr FAY8 at
the edge of an electrode reaches 30 the termnal to cause a breakage of
t he t18r mi raashoxt creyit betyysen electrodes. :

Although the terminals 115 and 116 are formed integrally to the electrodes 113 and
114 respectively, the electrodes 113 and 114 are eventually depleted as a result of use.
However, the terminals 115 and 116 should be kept from depletion. In an embodiment of
the present, the portions of the terminals 115 and 116 locéted inside the éasing 110 are
15 protected by the sleeves 174 and 175 made of insulating material, and are guarded from
depletion caused by electric conduction. This helps prevent such situation as the terminals

115 and 116 are broken in midway of their use.
In the electrodes 113 and 114, the portions where the terminals 115 and 116 are
formed are rather deep inside from the edge on the upstream side. The electrodes 113 and
20 114 wear off, starting at a portion where the space between them has become narrow. In
general, aepletiOn occurs at the edge portion. Although the terminals 115 and 116 are
located in the upstream side of the electrodes 113 and 114, they are not completely at the
edges, but at rather deep inside portions from the edges. Therefore, 1t is not necessafy to

be worried about a situation that the depletion starting at the edge of an electrode reaches



The el ectrodes 113 and 114 are supported by the first sleeve 174 and the
support 176 on their upstream sides. On the other hand, the downstream
sides of the electrodes 113 and 114 are supported by t he supports 177
and 178. Since they are supported rigi 5 on both upstream si de and
downstream sides in this way, the elect odes 113 and 114 do not vibrate
al though they are in the water current. As a result, the electrodes 113
and 114 ddheﬁ%mﬂﬁbﬁ)%mﬁw@weﬂﬁgepﬁﬂWHﬁﬁ@nM@hHSmhé terninals 115 and 116 go
t hrough the bottomwall of the casing body 110a to be protruded .
downwar d. Ther éftar dectaddeidi®yand He4 exd arppatted by fike Grdfsidete 1 Taahd ghel 3P pbis
10 subjected to dew concentration because steamgets contact with the

casi ng 110gs(3eRi-WRsmaakREs | NOR tl}i@B@lelt Hohd $ é’§§\gn%n% | J1%he § Et‘?@d&:i S

easytomtrude|ntothe|nter|or of th evvas ecause t
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and do not sta on the _ border between the termnals 115 and 116 and the
casi n§ 110°n bail ppstesam sigmandsdayynsiratn giles én dis wrb pesielpsirades ¢h andshigrdo not
circuit occurs between the termnals 115 and 116 due to the water caused
by dew condemtailthongh Ty acasi thg vievelycutkn iAs arasahgibed electrbddshid3 and 114 do

| ongi tudi nal direction on the horizontal line, it is easy to nake it
construct eghtight BroR@NMRS to vitliadod he term nals 115 and 116 formed on the
sides of the eI ectrodes 113 and 114 protrude downward through-the bottom

wal | of the cafpm&e}mg 139804 70 T0 51858 RAEI PR oreB Rl bgayg%@t%ger

outlet 112 of e 1on e utlon uni
inlet 111 and has | ar i stance Lo the flowthan the water .inlet

11
This makesPiaHEeid dave reforsi pfhaugh ther seigmat murfore ef ﬂilf‘nlcéf’tmallioflﬁl |

the interior of the caS| ng 110 wi thout causing stagnant air and soak the .
el ectiodessubjkstedntd dewd compepiraiasl Yecauskhsieah @ets, candih vaitht that dasing ald O W hen
el ectrodes 113 and 114 have portions that are unrelated to 31
warm water in a bath tub is used for washing, stream is easy to intrude into the interior of
the washer 1.) or because the casing 110 is cooled by feeding of water, the water from dew
condensation flows down the cables connected to the terminals 115 and 116 and do not stay
on the border between the terminals 115 and 116 and the casing 110. .Therefore, no
15 situation 15 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 1s érra.nged with the
longitudinal direction on the horizontal Iine, it is easy to make it constructed in a manner
that the terminals 115 and 116 formed on the sides of the electrodes 113 and 114 protrude
downward through the bottom wall of the casing body 110a.
20 | The cross-sectional area of the water outlet 112 of the ion elution unit 100 is smaller
than that of the water inlet 111 and has larger resistance to the flow than the watér inlet 111.
This makes water entering the casing 110 through the water inlet 111 fill the interior of the

casing 110 without causing stagnant arr and soak the electrodes 113 and 114 completely.

Therefore, such situation as the electrodes 113 and 114 have portions that are unrelated to



t he generation of nmetal ions but remain un-nelted does not occur. Not
only the cross-sectional area of the water outlet 112 is smaller than
that of the water inlet 111 but also the cross-sectional area of the

i nner space of the casing 110 is gradgglly decreasing fromthe upstream
side toward the downstream side. This kes 5 generation of turbul ence or
air bubble inside the casing 110 be reduced, thereby nmaking water flow
smoot hl y. th§ generatinn of meta) ans Sut 1eeag) e-mebietbdossapt ety not nelted by t he
exi stence of air bubble. The netal ions come off the electrodes 113 and
114 quickly and do Nwtonfjothbaedssisectidnel ake of thedesgerldiBlean® ikkallehtian that
increasing the efficiency of ion elution. The ion elution unit 100 is

arranged igFfd\QatdPinfet Woi Bt Al LEHe %&@&%oﬁﬂ%éaoéftﬁe hAEGSacelOF thokhiRy 00 is
fl ow where a | arge anount of water flows. This permts the netal 1ons to

be carrie the ¢ 110 |ckl and event s them fro

back to ¢ el Hegisain T deith i i e QLSRG TRBE P R
ion eI ution. The water outlet 112 is placed at the | owest | evel .in the

i nner 5 spadEneption of dubylsace angr btrh‘élﬁéfl%%thevmwgﬂé@dqer@d@qe dydheseby Baking
ion elution unit 100 is stopped, all the water 15 in the ion elution
unit 100 fwaes flowt smbotbhgh Albe that ereveuts! the dd@roden paoiabiy que nmelted dysthe h
a case occurs as water renmaining in the casing 110 is frozen at a cold

time and tdi@tdiRB of lrWubBR, UThé mkOd b dsnOb T CakSrodbs $17 M el4 é&ﬁ@klksand _
placed on the upstrean15|de of the electrodes 113 and 114. This . es it
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ion elution or ei ect 1s ¢ Trarner
180, which pre nts i fronlre chin ect r odes and 114.
Consequent | y, Tiregioaie loamnétclto ddex laé#‘a@émt‘?{%ter éﬁi@ﬁ%&%%@ 2olfRge

114, nor cause a short circuit between the el ectrodes to cause an
exced$i ve wlhewme of flopuwhemta largetamdues of vatardiows. | dhisgenaitathomehamsdgde A
strainer 181 is placed on the downstream sides of the el ectrodes 113 and
114. 1f  carried out of the casing 110 quickly and prevents them from going back to the electrodes
113 and 114, thus increasing the efficiency of ion elution.
The water outlet 112 is placed at the lowest level in the inner space of the casing
110. Therefore, when feeding of water to the ion elution unit 100 is stopped, all the water
15 in the ion elution 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 at a cold time and the ion
elution unit 100 fails or breaks.
A strainer 180 is placed on the upstream side of the electrodes 113 and 1.1 4. This
makes it possible that although solid foreign object exists in water fed to the ion elution
20 unit 100, the foreign object is caught by the strainer 180, which prevents it from reaching
the electrodes” 113 and 114, Consequenily, a foreign object does ﬁot damage the
electrodes 113 and 114, nor cause a short circuit between the electrodes to cause an

excessive electric current or to lead to metal ion generation shortage.

A strainer 181 is placed on the downstream sides of the electrodes 113 and 114. If



32 the electrodes 113 and 114 are depleted and becone fragile due to a

| ong-time use and get broken into pieces and the broken pieces flow, the
strainer 181 catches these broken pieces so as to prevent them from
flowi ng toward the downstreamfromthat_ point. As a result, broken

pi eces of the electrodes 113 and 114 do” not danmge an object on the
downstream 5 side. As the enbodi nent of the present invention, when a
washer | ths elegirndeshidd and tii4tanedenletnd ehdibécomeuragile kD@, tofadprg-timealsg esd getor
br oken pieces of electrodes may be attached to laundry if there are no
st rai ner sbrbBéh fnslpitek. andhke Broken piceesHon) the tiaih&rals 1If Q@ the@bdbR&ES pidtes

br oken pieces of electrodes may spoil or danmage |laundry, and if |aundry
where forgj ' ' ( i n at d
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| ater may, t ouch. t he nd, feel upconfortable or in the .worst case, he may
get' hurt  PIABRLBISFSS FiriBe Slaclipisn! 1of Sich H4cqa Briamiats @ obieft 28 108 ARinveAE
such a situation. Both of the strainers 180 and 181 do not have to be
placéd. Wiéh it is determined 15 that no installation of a strainer
causes a problem one or both of themcan be abolished. Back in fig. 14,
in step S423, Abehd dmisidigemadfahe paeseiimfentitg wivhal whehes 1 andirhitleed wathaent
agent (softening agent) are added is agitated by a powerful water flow

(pover f ul j5,S¥ixfidn) uAD 0bNESteiRh WIEES of ‘betk@ﬁ';pié&fes bheidcauagy Mlaybtemdabﬁad%t al
f ) to the

ions and attachnment of the “treatnment agent (softening agen

| aundry. 20 .thoroughl y. agit at.j.n th owerful .swr he tal ions
and t he t%élg@rg@t{kemaa&gﬁ? %FQ%F‘ES |Oﬁag‘d§éént‘)?h%3rlﬁ HRe lwgdh%}rﬁt)?elﬁnrﬂ G50t

wat er and spread to ever% corner of _the laundry. After agitation by the
pover f ul Bigiker preses af glesldedesy menapoil prdamagelapndiy prddlelyadryt whese doremn24.

10 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
such a situation.

Both of the strainers 180 and 181 do not have to be placed. When it is determined

15 that né installation of a strainer causes a problem, one or both of them can be abolished.

Back in fig. 14, in stei) 3423, the ninsing water to which the metal ions and the
treatment agent (softening agent) are added is agitated by a powerful water flow (powerful
swirl) and thus promotes contact of the laundry with the metal ions and attachment of the
treatment agent (softening agent) to the laundry.

20 By thoroughly agitating by the powerful swirl, the metal ions and the treatment
agent (soﬁeﬂing agent) can be melted uniformly in water and spread to every corner of the
laundry.  After agitation by the powerful swirl for a predetermined time, the flow proceeds
to step S424.

In step S424, the situation is completely changed. Agitation is executed by weak



In step S424, the situation is conpletely changed. Agitation is executed
by weak 33 water flow (mld swirl). Its ained purpose is to nake the
netal ions attached to the surface of laundry to exert their effect. As
|l ong as there is a water fIOM/aIthough3%t is mld, thereis no
possibility of users' m sunderstandi ng”that the operation of the washer 1
has been over. Therefore, agitation is executed mldly. However, if
there is avaestiod (mddnswiel) 5 ﬂsgﬂeed paiposeis tramakhahe inmgilnignprdadsd tbsthe
still in progress, for exanple, by displaying an indication on the

oper at i onkaifgploijaupdnelo Sbrittheiesfiaat eAt mgus ehse ivd tvert ow althdudhSit is mild,
perm ssible to stop agitation and place the water at a standstill. After

a period @ferdrid ﬁltl) %Ms‘igility}[’"ﬁfe ﬁ%'élré’ %ﬁﬁﬂd&&%}ﬁ?ﬂ%%a& lifrd gﬁ%gtﬁd}{_%it glg et @ has

absorb the netal "ions, ow proceeds t0 step agitation
for. ensuring is ecyted again. 10 w th .using owerful water flow
(povier { ul P8t V°F TRrstofen affiofis prockistam{dR " EBRVECH i B iaerier 87 ke of
| aundry where the netal ions have not been spread and nake them attached
firm$. Avsap regligp thaothe mining pwgessrisctiBds progsssplossegenplenby displagims an
the pulsator 33 rotates repeatedly in the forward and then reverse

di rect i on$nditat®hantth¢ bperafior/display panclTBi $o evidratretheubess’tadnenticayindy yerindssible
| oosen, and thereby permts it to spread evenly in the washing tub 30.

This is d@h&tohReRitRRAMAIIRR thOWaRHNELEagi Ot ation. An exanple is given
to show the di SFI’IbUtIOI’l of time for each step: four mnutes for step

_ ful irl):.f m d. fi ds f
S oo s e A0 L AR M i

and forty seconds for step S406 20 (even spreading of |aundry). Total,
time frommstegonsy the Hew pregsedols step 349A- nfisiR, S8IatRSTOF spsupng s éxpeuted again
preferable to add netal ions and a treatnent agent (softening agent)
separft el ywithliing 2 powedulusatenfien (pdneeria tswirl). orihic betps distribotetthe metul idnsao
conponent of the ‘
the portions of laundry where the metal 1ons have not been spread and make them attached
firmly.

After step S425, the flow proceeds to step S406. In step S406, the pulsator 33
rotates repeatedly in the forward and then reverse directions at short time intervals. This

15 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.

An example is given to show the distribution of time for each step: four minutes for
step S423 (powerful swirl); four minutes and fifteen seconds for step S424 (mild swirl),
five seconds for step S425 (powerful swirl) and one minute and forty seconds for step S406

20 (even spreading of laundry). Total time from step 8423 to step 406 is ten minutes,

Basically, it is preferable to add metal ions and a treatment agent (softening agent)

separately. This 1s because when the metal ions come to contact with a component 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



sof teni ng agent, they change into chem cal conpounds, thus |osing the
antimcrobial effect of the netal ions. However, quite an anmount of
netal ions remain in the rinsing water 34 till the last of rinsing
process. Also, the loss of the effect qff the netal ions can be
conpensated to a certain degree by setting the concentration of the netal

ions appraopriately.. .Therefore, by adding the nmetgl ions and the treating
agent (Sof‘ﬁet:lﬁ“‘ ﬁ@ta‘bfeﬂﬁm%ipﬂ}’?ﬁets%me%]é%l © ]%P%l@?rt]i‘erl§&?@ ¢f; the mstas pgns eebe
conpared with the case that the nmetal ions and the treating 5 agent

( sof t eni ngompenseted & & cevpndagret Yy aettiag thicogonsentration of thesustalsens gfproprasihng,
| eading to the pronotion of household efficiency, although the efficacy

of addi t i dheefore a8 Aidaipcle kidtal MirBra0deRe irsatingAdeR dsctlehitaoynt) Aniiodgusiyt
is inevitable that the netal ions and the treatnent agent (softening

agent ) e e hﬁ'snﬁié;' ?m‘é@§ Qh&g?]nteﬂ Q:oﬁlgarejdt witR tﬁlee?isé ahls 8nd thetH] qﬁrﬁnﬁndt ?nq}gefafi%]

getting in cont 10 wth each’other until they enter the was

30. Ip the enbodi nent of .the present jinyention, netal igns .ar ded to
She vishi AETT T ISR SR his BT T S Rl i iss o MR g0 the
detergent chanber 54. The treatnent agent &foftening agent) is added to
the washipignetifs 80 hppspkoldetficeagy.nelitioughetve officasyerl Baditi®n raferesisiance to
passage for adding the netal ions to the rinsing water is thus separated

fromthe passbhgasfalucedidighty.t he treatment 15 agent to the rinsing water,
the netal ions and the treatnent agent (softening agent) do not get in

contact w th eagfofbRer iuitelatideNat TBEImAtH RS MBSHE MHbattit 3Qent gsoftenin
Consequently, the Tnetal i.ons do not change into chem cal conponents b

getting caontact wih,the 1reat t. .agent. (sof t eni agent f_high
doncent r atei e 1otk Yasbi e i o BEiap eaPrme Bl PPl i e oo
the final rinsing is assuned to bhe perforned with rinsing water 20
st or 88 i n WiHeeaaHheigunty sheypentppyfheywashing tubs30y) dp thiy swppdiment op ghe Besant he
final rinsing by water being poured, nanmely, in the manner of "rinsing
wi t h pour iimgnnet,enctil ibns ahiaddaltedhe washing tub 30 from the main water feed passage 52a
through the detergent chamber 54. The treatment agent (softening agent) is added to the
washing tub 30 from the treatment agent chamber 55. Since the passage for adding the
metal 1ons to the rinsing water is thus separated from the passage for adding the treatment
15 agent to the rinsing water, the metal ions and the treatment agent (softening agent) do not
get in contact with each other until they meet in the washing tub 30. Consequently, the
metal 1ons do not change into chemical components by getting contact with the treatment
agent (softening agent) of high concentration and lose their antimicrobial effect.
In the description, the final rinsing is assumed to be performed with rinsing water
20 stored in the washing tub 30. However, it is also possible to perform the final rinsing by
water being poured, namely, in the manner of “rinsing with pouring water.” In this case,
the poured water contains metal ions.

If the laundry does not spread evenly in step S406 and water is poured again for

“rinsing for correcting uneven spreading of laundry,” metal ions are added to the water.



the poured water contains netal ions. If the |aundry does not spread
evenly in step S406 and water is poured again for "rinsing for
correcting uneven spreading of laundry,” netal ions are added to the
water. 35 Either of the addition of t metal ions, the first treatnent
substance, and the addition of a treatrent agent (softening agent), the
second treatnent substance, is optional. It is possible not to carry out
ei ther of the dathier o5iibe qddisionnolbothe: metahdenst itk &rstviieatmput substader, tandnde
are not to be executed, the flow proceeds fromstep S420 to step $S401,
and thi s Sdiasnalfmeadynée egerdd saftdniredageht) obe senond nreatekdit sibathnod, 1€bpthaial. of
the two types of treatnent substances will be described. In step $421,

when the tr aaidw@ible 40 tcé‘t@f Buf 6itiRe cadetdid®nI ok blaﬂlt & Mk aHJﬁEoBé"D WYRESoth
the netal ions and the softening agent it neans that only one of themis

sel ected Pt l, 0 r 0

i step sAOR AR e b o dfF Bonlal PR 955 SRl nE R0 RAR a0,
not is checked. Wen it is determined to be netal ions, the flow
procedds t]@S§tf§%ﬁY§lP217 degeribgdt | Fropppow pwdﬁtt@e@é&@h@rdﬁ fsheprosiypes ofi treanesp
S427, the main water feed valve 50a is opened and water flows into the
mai N wat esubftemuts palbbadeschiXal. The sub water feed valve 50b is not opened.
When water flows 15 through the ion elution unit 100, the drive circuit

120 applies a vmlsiapohehneehetthanbbReileaes oldadied iddd bohbhe @&Mygés
ions of the netal conposing the el ectrodes into the water. Wen it

determ ne a: t t.o t tajn a S
has been gt(l)%:}tgé al’1 opg eagﬁe[ﬁ\é/varas) | 1n {Egurﬂgg 1fne t%ﬁt 8191 o erhlpgleg}a ) !;eléc?era for
concentrati n of tal ion in the rinsin ter can be obtai ned by
addi ng wat ¥*HFnt gﬁ?ﬂt%ﬁmﬁ&ﬁ‘?@?‘ﬁlprt@e@s Té’e“fepm 20 level, application of
a voltage to the electrodes 113 and 114 is stopped. After the ion

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

checked. When it is determined to be metal ions, the flow proceeds to step S427; if nat,
the flow proceeds to step S428.
In 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
15 through the ion elution unit 100, the dnive circuit 120 ttpplies a voltage between the
electrodes 113 and 114, which elutes ions of the metal composing the electrodes into the
water. When 1t 1s determined that a predetermined amount of water containing metal ions.
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 metal to a set water
20 level, application of a voltage to the electrodes 113 and 114 is stopped. After the ion
efution 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 sef level.
After step S427, the flow proceeds to step S423.  After that, in the same manner as

when the metal ions and the treatment agent (softening agent) are added simultaneously, the



elution unit 100 stops generation of the netal ions, the main water feed
val ve 50a continues to feed water until the water |evel inside the
washi ng tub 30 reaches the set level. After step S427, the fl ow proceeds
to step S423. After that, in the sane nner as when the netal ions and
the treatnent agent (softening agent) are added sinultaneously, the 36
fl ow proceeds from S423$ owerful swrl) to step 842415)/ mld swrl) and
then to stepy Begeeds (a4 (Poserin §Waﬁd0ﬁepsi48fo (ealde“(l &l thpn éaéﬁené%-f

| aundry.) The mld swirl period can be replaced with a still period. If,
in step S{pdverfihewin)eadre stepsidost(empespraading afddedry s Abe mikl swirlipensd chhen
the 5 treatnent substance is treatnent agent (softening agent). In this

case, thebUr%;y}écj@ﬂQﬁfh@ﬁﬂ]tﬁénogtep 428. In step 428, both the main water
feed valve 5 and the sub water feed valve 50b are opened and vvat er IS

fed to both of it g JU SetEL 1 LARA-PATAAGE: 28 A tls CuRabEl s S

passage 52b. Howeve Ione Ion uni

ions are not 10 erated After sufficient vvaier f causi ng an effect
of si hontfeétf%'%ﬁlbg‘ﬁfs@ﬂcfﬁtf%emr{t PSR feaftening @genty hakwg Bis cas, e TawhBroceeds fo
treatment agent (softening agent) is put into the washing tub 30 by way
of the sipp287, the sub water feed valve 50 b is closed. After the sub
wat er feed valve 50b is closed, the main water feed val ve 50a continues

to feed water dndtept4ssbbbate pginharer tfhel vidies0d gdetheisis ivebgertBed Wasisol
tub 30 15 reaches a set level. After step S428, the flow proceeds to

' oAt ment 'agég*fe’h%? e T o e R R R R Oyt
e SR At i ot B B Sy
| aundry) . The m I d swirl peri od
10° generated.  After sufficient water for causing an effect of siphon is supplied to the
treatment agent chamber 55 and the treatment agent (softening agent) is put into the
fNashing tub 30 by way of the siphon 57, the sub water feed valve 50 b is closed.
After the sub water feed valve 50b 1s closed, the main water feed valve 50a
continues to feed water and stops feeding when the water level inside the washing tub 30
15 reaches a set level. |
After step S428, the ﬂcfw proceeds to step S423.  After that, in the same manner as
when metal ions and treatment agent (softening agent) are added simultaneously, the flow
proceeds from S423 (powerful whirl), to step S424 (mild swirl) and then to step $425
(powerful swirl) and to step S406 (even spreading of the laundry). The mild swirl period
20 can be replaced with a still pertod.
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 s to be taken

to ensure that the treatment substance is attached to the laundry. However, since it is not

necessary to equal the step-time distribution for metal ions and that for treatment agent



20 can be replaced with a still period. In this way, even when only one
type of treatnent substances is added, each of the steps fromthe
powerful .whirl to the mld swirl and then to the powerful whirl is to be-
taken to ensure that the treatnent sug)_zt ance is attached to the |aundry.
However, since it is not necessary to’equal the step-tinme distribution
for metal ions and that for treatnent agent 37 (softening agent), the
st ep- t i me(sdftsning bageitpn thes stegjtirst etistributiant it hejustedetooffitt theatypendf treatment
substance. In case of a treatnment agent (softening agent), it does not
take a | oapstant®e to attach to the laundry, unlike the case of the netal
ions. Therefore, it is possible that after step 5 $S428, only step $S423

(power ful whirf) ?ai‘?gaﬁfh%%n%ggg%n@Y@ﬁn @%eaggﬁm?%ﬁ&esllﬁﬂ?ﬁ{eyz) lof}%gnfearg%ﬂa@nd

step S423 (powerfu short t such
two m nut f.or . exa I n or rtooer e ion el unit 100,
const an'tJ &?‘Péﬂ{ﬂda )IJ(J(E‘E‘F? %ieZ%aSBfOf(t%‘FFem&H} SETSP re’lll’zgé)S E%Sll’%’lt;b *bﬁ@ f“lﬁ%f step

voltage, so that the current flow ng betvveen the el ectrodes 113 and 10
114 is cof4i%mnly sigp Mﬂ%(poméﬁlhwbml)tanéﬁteeIﬁﬂﬂécﬂemtsateadmgﬁf prandgiate takene

becones constant. \Wen the anount of eluted netal ions per unit time is
const ant, and step SpzmBGobleeful whitDran bk finhshed odthientond i@e swh d¥Rivalmih@es fomn
t he washing tub 30 by controlling the volunme of water flow ng through
the ion ebjineo unit 100 and the tinme of netal ion elution, thereby the
expected concentration of rret aI |ons is easily achieved. 15 The current
fl owi ng betwee el ectro ect c rrent
current is altgl}ﬂr T O REHF tlont élofl@flffé@oﬂﬁmﬁ AR ﬁr%tc{?rss‘)fth%ﬁ@fey
when the netal ions are silver ions, for exanple, the silver ions that
have onceCBedhl cangalsthe yakisee eo thagth eéauér@mrfémzﬂ@gww@oéh%éle@tm il &hand
i.e. Ag'+ e -> Ag, when the polarity of the electrodes is

10 114 is constant. By this, the amount of eluted metal ions per unit time becomes constant.

When the amount of eluted metal ions per umit time is constant, 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 elution unit 100 and the time of metal ion elutioﬁ, thereby the
expected concentration of metal ions is easily achieved.

15 The current flowing between the electrodes 113 and 114 1s direct current. If the
current is alternating current, the following phenomenon occurs. Namely, when the metal
ions are silver ions, for example, the silver ions that have once been eluted go back to the

electrodes by reverse reaction, i.e. Ag' + e -~ Ag, when the polarity of the electrodes is

reversed. However, in case.of direct current, such phenomenon does not occur.

20 On either one of the electrodes 113 and 114, if it acts as a cathode, scale is deposited.
When direct current continues to flow without revérsing the polarity and, as a result, the
amount of scale deposit become larger, the current is subjected to be restricted, and the
metal ion elution does not proceed at the predetermined rate. Moreover, a phenomenon of

“one-sided depletion,” in which only one electrode being used as an anode is consumed at a



reversed. However, in case.of direct current, such phenonenon does not
occur. 20 On either one of the electrodes 113 and 114, if it acts as a
cat hode, scale is deposited. Wen direct current continues to flow

W thout reversing the polarity and, as a result, the anount of scale
deposit becone larger, the current is §§bjected to be restricted, and the
nmetal ion elution does not proceed at the predeterm ned rate. Mrreover, a

phenomenomatefaster aive-thé dedr dePheesfons) the polarithio€ thetilédrodpel Bl aﬁﬁt1r1@d§réaz@fs@«ﬂ
used as an anode is consuned at a 38 rate faster than the other.

Theref oregytagpol arity of the electrodes 113 and 114 is reversed
cycllcally Bei'ng used for netal ion elution, the electrodes 113 and 114

oL el Y S8R vy e o B B 9707 S e

unst abl e and the predeternlned netal ion elution rate is not obtained.
Ther ef or e resufingiipriren it mgtg! inm elutigorates Mben theplaseessdifer a dong tihrsrthe mstal
duration of electrodes 113 and 114 expires, it can be replaced with a
new ufii t. iddbrRbive rrateuberotnearnstably hiid elot ptddemugineﬂ heetap ®hatlugod datepk ajot
panel 81, the fact that the duration of electrodes 113 and 114 al nost

expires anfihar effﬁél%fcﬂfl?pﬂh@%d ah§of AHR1 66 'i@eﬁﬁfi'é F'egslacfzﬁfle %afmie% the &lration

repl acenent of the ion elution unit 100, should be adapted. Is to be

d d h d
et o UBhad P RSB kS DB S Bl 'Mgﬁaéfws o
nodi fi cations and varl atl ons are_possible within the scope of th
i nvent i on notiged, tgugh the opgmstonlisplay Rapelrile thy Mskihet ’ihﬁ\flémtlp@ af F]ie%%d% 1&%

~application in situations wherein exploitation of the antimcrobial
ef fect of amdt dl4 i dnwsi sexpireenpide dherdfore cappedputaieo ncounietmeasomes,difoy eanmiplee
present invention can be effectively conmbined not only with a washer but
al so 194 t h @plaéepfent of the ion elution unit 100, should be adapted.
It is to be understood that the present invention may be carried out in any other

manner than specifically described above as an embodiment, and many modifications and

variations are possible within the scope of the invention.

15 Industrial applicability
The present invention finds wide application in situations wherein exploitation of the
antimicrobial effect of metal ions is attempted. An ion elution unit according to the
present invention can be effectively combined not only with a washer but also with a dish-
washer, a humidifier, or any other type of appliance where growth of bacteria and mold
20 needs to be suppressed. As for washers, to all types of washer than those of automatic
type like the one, such as those having horizontal drums(e.g. tumbler type), those having
slanted drums, those which function also as dryers, and those with two separated tubs, the

present invention can be applied.



washer, a humdifier, or any other type of appliance where growth of
bacteria and nold 20 needs to be suppressed. As for washers, to all types
of washer than those of automatic type like the one, such as those
havi ng hori zontal druns(e.g. tunbler type), those having slanted druns,
those which function also as dryers,-apd those with two separated tubs,
the present invention can be applied. -39- CLAIMS 1. An ion elution unit
gener at immgmmet al i ons by applying a voltage between el ectrodes, wherein
an interval between the el ectrodes becones narrower from an upstream side
to a downstream side with respect to a water current flow ng through an
inside of a casing of the ion elution unit. 2. An ion elution unit
generating nmetal ions by applying a voltage between electrodes, wherein
termnals that are so laid as to run fromthe el ectrodes out of a casing
of the ion elution unit are disposed on an upstreamside with respect to
a water current flowing through an inside of the casing. 3. An ion
elution unit generating nmetal ions by applying a voltage between

el ectrodes, wvhereiAn i@ siukiah Surfit géneatings etadiind $yt applyifig far O6ltdgh ebetween
el ectrodes out of a casing of the ion elution unit are disposed on an
upstrea estradeswi t h respect to a water current flowing through-an inside

of the casin . i ey rii t i
ohrt o ot ho el o RURACHLL O BRILARA e HRRTEHLRE: AON A G50
~An ion ebatdoomstisint sije wéthatipegt wei whter onSend Yiotday thr\@hanviasiieiga baingeeh

the ion elution unit.

2. An ion elution unit generating metal ions by applying a voltage between
“electrodes, | |

wherein terminals that are so laid as to run from the electrodes out of a casing of the

ion elution unit are disposed on an upstream side with respect to a water current flowing

through an inside of the casing.

3. An jon elution unit generating metal ions by applying a voltage between
electrodes,

wherein terminals that are so laid as to run from the electrodes out of a casing of the
jon elution unit are disposed on an upstream side with respect to a water current flowing
through an inside of the casing, and a supporting portion for supporting downstream-side

parts of the electrodes is formed on an inner surface of the casing.

4. An jon elution unit generating metal ions by applying a voltage between

electrodes,

wherein terminals laid from the electrodes are so formed as to penetrate a bottom wall

of a casing of the ion elution unit and protrude downward.

5. An ion elution unit generating metal ions by applying a voltage between



el ectrodes, wherein termnals laid fromthe el ectrodes are so fornmed as
to penetrate a bottomwall of a casing of the ion elution unit and
protrude downward. 5. An ion elution _ypgit generating netal ions by

appl ying a voltage between -40- el ectrodes, wherein a water inflow port
and a waeiegr utflow port are fornmed in a casing of the ion elution unit,
and t he F%‘&)esoutflow port is given a smaller cross-sectional area than

the water i Rinefith BWder iBflodBottAfld 8w bt boA BREF LN SEABs 1aRSidhY
appl ying a voltage between ectrodes, erern a cross-sectional area of
an i nt erlutionspitcandothe avatarsiuniow fpott ie given asmallenerosssectionpl arkazthany the water
decreases,from an upstreamside to a downstream side. 7. An ion elution
uni t geﬁ%ﬂ‘ﬁ’t’?% nmetal ions by applying a voltage between el ectrodes,
wherein a water inflow port and a water outflow port are forned in a
casing of the ion elution unit, and the water outflow port is located in
a | owest posi6ti onAs idd elutioniudite pereratingpmetsl dénd be apabiimgy a Boltafb ebetween
elution unit according to one of clainms 1 to 7, wherein, of the

el ectro&gegfm%‘?% anode el ectrode is nmade of one of silver, copper, zinc,

or silver-co : | [ i C L ; :
olaims 1 1o Bk 8 Soss JectHiR rflofurd ki Yhce CALHE U ASIAMRR unit
el ect r ogesiualledevasbsesafrornne vpktreasi sideto, a doppacamzidec, or sil ver - copper

al | oy.
7. An ion elution unit generating metal ions by applying a voltage between
electrodes,
wherein a water inflow port and a water outflow port are formed in a casing of the
ion elution unit, and the water outflow port is located in a lowest position within an interior

space of the casing.

8. The ion elution unit according to one of claims 1 to 7,
wherein, of the electrodes, an anode electrode is made of one of silver, copper, zinc,

or silver-copper alloy.
9, The ion elution unit according to one of claims 1 to 7,
wherein, of the electrodes, both anode and cathode electrodes are made of one of

silver, copper, zinc, or silver-copper alloy.

10.  An appliance comprising the ion elution unit according to claim 9, wherein

polarities of the electrodes are reversed periodically.

11.  An appliance comprising the ion elution unit according to claim 9, wherein the

metal ions generated by the ion elution unit are used by being added to water.

12. An appliance comprising the ion elution unit aécording to claim 10,



10.. An appliance conprising the ion elution unit according to claim9,
wherein polarities of the electrodes are reversed periodically. 11. An
appl iance conprising the ion elution unit according to claim9, wherein
the netal ions generated by the iofflelution unit are used by bei ng added
to water. 12. An appliance conprising the ion elution unit according to
clai m10, -41Whgfei eﬁnqtﬁelon%g%erat@#]gy dherien glusionpipit are vpesnbyebeing addedript
are useqwm% bei ng added to water. 13. The appliance according to claim
11, whereih the appliance is a washing machine. 14. The appliance
according to claim12, wherein the appliance is a washing nachi ne.

13.  The appliance according to claim 11,

wherein the appliance is a washing machine.

14. The appliance according to claim 12,

wherein the appliance is a washing machine.





