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| SPECI FI CATI ON | ON ELUTI ON UNI T AND APPLI ANCE

| NCORPORATI NG AN I ON ELUTION UNIT 5 Techni cal field The
present invention relates to an ion elution unit for
eluting netal ions having an _antimcrobial effect into
water, and also relates to antappliance, in particul ar
a vvasher that wuses water m xed with netal ions

gener at ed by such ion eSPECDFICATION1O0 Background art
When | aundry is washed in a washer, it is common to add
a treatnent substance to water, in particular, to
rinsing water. Typical exanples of such treatnent

subst ances incl ude ften r.Ghi
o K FRAR T a5 Ardtiadi Ty EdfiePORA NS ARG enuBon
15 increasing for treatnent whereby laundry is
UNgTibj ected to antimcrobial treatnment. Fromthe hygienic
point of view, it is desirable to hang laundry in the
sun to dry. However, in recent years, with the
increase in the nunber of wonmen who go to work, and
T Whéh }hgbincrease in the nunber of nuclear famlies,
e gl o heen an i ncreasing nunber of househol ds
where no one is at honme in the daytime., In. these .
housBheoprasent invention rslates te Apiceelatpnmt fopel WinggmEiaLieat having an
i ndoors to dry. Even in househol ds where soneone is at
antiiB@biah effdte int6l Mtdrand alsd relate3ito vin wegliahey, in pamecidari aswasher, that
choice but to hang laundry indoors to dry. As conpared

use\é"\%l er%ﬂ?&e\'}gh Inf&’zﬂ n% e gnoertaﬁ‘:ﬁ 2%-# BndYion RAIPOI NQ i t

00rs te gr bacteria and nol d
in laundry. This tendency i's narked particul arly when
it takes tinme to dry laundry, as when humidity is high,
such as in a rainy season, or when 2

Background art

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

From the hygienic point of view, it is desirable to hang laundry i the sun to dry.
However, in recent years, with the increase in the number of women who go to work, and
with the increase in the number of nuclear families, there have been an increasing number of
households where no one is at home in the daytime.  In these households, there is no choice
but to hang laundry indoors to dry.  Even in househoids 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
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tenperature is low. As the anpunt of bacteria and nold
i ncreases, laundry may becone snelly. For this reason,
i n househol ds where there is usually no choice but to
hang [ aundry indoors to dry, there is a high demand
for antimicrobial treatment of textile articles for the
pur pose of suppressing gromh of bacteria and nold. 5

tempemaiaYSlow B the Bhb@R ofbgctérPdrdaRbIg ifdiedsed) 3(Mdry may become
preV|oust been treated with antim crobial/deodorizing

Smeﬁlé’m gé nr?%ohl ‘gﬁofds WH%V%E% red is ugualﬁ Hocflcfn ﬁ to.th?tll]g taundry

& Vart use
t hose preV| ously treated wt h antl m crobl al / deodor.i zi ng
indegra 4@ Aehiheras raébglbdemf’@defw stiicrebighireasment|of textile tiglss 107 the
as they are washed repeatedly, the efficacy of

purpbéd dfisapsriessilg greadoof ractegiatahé aiolknt wears of f. 10
Concei ved under these circunstances was the idea of

t
1 oaN bk e 0S5 B BB S
H5- 74487 I | ect
b G eSS B ) B e e
ions, such as silver ions or copper ions that exert a

texsteartidlésin adhousehebt with toae presionsly ereatedyyith antiniicsnbial/deodorizing
Lai d- OQpen No. 2000-93691 di scl oses a washer that

treSIRRAY atM6redler, dventligfiuch textileddrclvd, b thehiafdwhshed Fepehtedls he
cl eani ng fI ui d. Japanese Pat ent Appl i cation Laid-Qpen

urnished with a
eﬂigﬁyvoé?’gl %"ncr% %ﬁﬁgd%"“?g t?ﬁan? X@édég? L {fver ions to
cl eani ng.water. Disclosure of the invention P An |
obj eEenesivednader theserfircumytanaes Bas ihs ifen Qfrtesphag lupdry gHith
elution unit for generating netal ions having an
antimiciobiat trebinsent efdre tmeiitnis washed. nEoratxample, Jgneesatltdny Model
efficiency is high. Another object of the present

Laidnaﬁ N8, rnsmhm BisQ¥ded @n @mc@emdsﬁaqsrmshed Rithiah GoH @énedtor that
that wuses water m xed with netal ions

ge%efﬁsws?ﬂ@fogégswfﬁ a0 §Pofi b gtk P Rlgest

permts the ion elution unit to operate 3 efficiently.
Japanese Patent Application Laid-Open No. 2000-93691 discloses a washer that generates an

electric field with which to sterilize cleaning fluid. Japanese Patent Application Laid-Open
No. 2001-276484 discloses a washer furnished with a silver ion adding unit that adds silver

ions to cleaning water.

Disclosure of the invention

An object of the present invention is to provide an ion elution unit for generating
metal ions héving an antimicrobial effect in which metal ion generation efficiency is high.
Another object of the present invention is to provide an appliance, in particular a washer, that
uses water mixed with metal ions generated by such an ion elution unit to avoid adverse

effects brought about growth of bacteria, and that permits the ion elution unit to operate
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To achi eve the above-nentioned objects, according to

one aspect of the present invention, an ion elution

unit is constructed in the foll owi ng manner.

Specifically, in an ion elution unit that generates

metal ions by applying a voltage between el ectrodes,

termnals to 5 be led to outside of a casing of the
effitiemtlyel ution unit are formed integrally to the

el ectrodes. Wth this construction, as opposed to a

cas f n et

pot ohd Papaithe e ERAL R, 3o RirBik 1o A€ anBS T prgfer

is, prevented, |eading to prevention of corrosion.
MVEIRi08oR1EIPN empmvn'g is GoapiraGhedigrthe f@lloﬁémﬂo@a@eﬁpﬁﬁeﬁlﬁcﬁlhem an ion

manuf acturi ng process. Alternatively, according to the
elutisreddnthal genentdsanctaliionsety dpplyirgd alvoleage boiviech BRttrddes, terminals to

generates netal ions by applying a voltage bet ween’

be RUSE Bﬁt‘gﬂl@?f a%a hd %\V@Lﬁfbnt £k eGhla9Gs a ﬁ)(m?%]ectrodes.

narr ower roma UpSt ream sSi to a downst

wWith.a water cyrrent rovm thoro h an i.nsi
Wit B SoRTitH S e ORROSEAD & e W AItEerener gﬁﬂ%ﬂmomp {ogether, a
construction, as the space between the electrodes is
potential didfepance hetaleemrjeremtmdmm teripabisipnyeniad,rleading forpavention of
the upstreamside toward the downstream side. This

corfBH&@S Mdteo Rt Seihias @fendiRtdghallyl HefhsWirhplify FiRe rhdnfichin@fprocess.

water, and the el éctrodes are |'ikely not generating

vi brag{.on y
a4 T B el A
for excessive deformation_ of electrodes t hat

genesaje metahiops bnenplyieg 2 veltage batwesniiaciodesy 2 smce Jefﬂarqu@ thecelectrodes
the present invention, in an ion elution unit that

be@aits hatresemfiedralan hlpstseabysim;ol aydovgnstrewmalstdagonigeritteewater current
el ectrodes, a space is nade between the 20 el ectrodes

ﬂoﬁ'ﬂ% tﬂ&ohgﬁsﬁ inside bag %aﬂ& SF théfnWutdn dote  iwpith @lsoh@Ruction, as the
thls construction, as the el ectrodes are

the .in

PPt D1 iRy SF A5 8% i f Gbete PR TEE TR PFysy rom th

t he eLectrodes to the i nner surface of the ca5|n?_tha
upstieght sidestgwvarchthe drwnstreany sidg. {Thiscmales theglecttodegleasinilige with the flow
prevented. Alternatively, according to the present
of WakeNdnd Qe eledtradds hrerikelyuiot generttin vithatiordwh@ethey staff and are
nmetal ions by applying a voltage between el ectrodes,

thififeN aftf the Rar@lySrd EIGFSR JIRS Moreover, there is no concern for excessive

deformation of electrodes that might result in a short circuit.

Alternatively, according to the present invention, in an ion elution unit that
generates metal ions by applying a voltage between electrodes, a space is made between the
electrodes and an inner surface of a casing of the ion elution unit.  With this construction, as
the electrodes are supported with a space between them and the inner surface of the casing, a
growth of metal layer from the electrodes to the inner surface of the casing that might cause a
short circuit between electrodes is prevented.

Alternatively, according to the present invention, in an ion elution umt that
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term nal |leading to an outside of a casing of the ion
elution unit, and a portion of the termnal | ocated
inside the casing is protected by a sl eeve made of
insulating material. Wth this construction, the
portions of the terminals loc#&ed in the casing is so
protected by the sleeves 5 nade of insulating materi al

geﬂe@atbﬁm@t!aﬁbdﬁ%ﬁ}ﬁlﬂﬁhglQ%Rﬁgéﬂbtﬁ@dﬁsﬁ&n’@ﬂeﬁ legH dfitRe electrodes has a
conducti on hel ps prevent such situation as the

terﬁﬁ{aﬁe&%bétcﬁ r?m%l(ag 04 cquFEt gf\'@% 1091%]1“6?1' nit' 2§t a Pomon of the terminal

erna ACeor a I'ng € present 1 nven
an ion eLutlon unit that generates netal ions b
locgied imsidedng capyIf 18 GEOIEehREA sl@P@dﬁa%ésnsul@ae& mgtertahe With this
el ectrodes has a termnal |eading to an outside of a
comstracingn, dfe fdreonsof the ternoialsuodated iarmitk asinglis scoprovdeedebytthe steeves
10 terminal is forned is rather deep inside from an

ma@é gﬁmg’nﬂahlﬁ{%rﬂﬁ’t%ﬁl%’ﬁ‘e%h%ed Wohhdeﬁ)ré‘él%n c&&@&'bg WebirRbondyction. This

oug e termnal’s are | oca In the Upstream side
of t he el ect.r odes h are n t co el e t .the
helgeygissent et Sfu3SH o e bmiiS P R I e ot i e
edges. Therefore, it is not necessary to be worried

about Aliersatively, iaoeording o theresenoinventiani inag ien elohen eniydat
of an electrode reaches the ternmnal to cause a

geidr@skagal dhs b epplfingiaRaliagd bdtivéen d@iroddd ehdh dTith@tlemeddés has a
accordlng to the present 1nvention, |n an ion elution

ai 1&&‘59% 8&{ ﬁ% ¢ gacﬁﬁé)?f. tpg f‘onb ut 953}911 g(yl'?lo}l Wre the

tern1na| Ieadln to an_out si de of a caS|ng of . the_i.on
tergyna jsJArmAd 16 rath%ieph insidefiamha ed8s QB APEHERR Sidgn With this
upstream side of the electrode in regard to a water
constnucton, althoughehe sesmnglsmre lozatzd idthengpstreaanside dithetletthades, they
el ectrode is supported by a support formed on an inner

areghﬂtfc%ﬁl%legl hiBe edfksCRIR gathéfvtfe@p Inkide BSR%E Frofi the RdgdsTeherefore, it
el ectrodes are supported rigidly on ot h upstrean13|d

owns am si in this net vi
s SRERRRY 1466 WoPact aof A St ey potiecn daffhe X BE B ofan
the el ectrodes do not get broken due to_ vibration.
elesjrode reaghey ghetermpinalgp savsg & kyeakiase pt g derminah 9l iogh, in
an ion elution unit that generates netal ions by

appl! yiAhgrmativdy, taagsrdingttoelepreseacinvatien, inaaddn elfitibhenit that
el ectrodes has a 5 termnal leading to an outside of a

gefidtaled hefdl idnl By aPPyfb Yivotded PithveerflektiodEs, EEEHDIAL eldQFSies has a

terminal leading to an outside of a casing of the ion elution unit, and the terminal 1s located at
an upstream side of the electrode in regard to a water current in the casing while an
downstream side of the electrode is supported by a support formed on an inner surface of the
casing. With this construction, the electrodes are supported rigidly on both upstream side
and downstream side in this way, they do not vibrate although they are in the water current.

As a result, the electrodes do not get broken due to vibration.
Alternatively, according to the present invention, in an 1on elution unit that

gcncrﬁtcs metal ions by applying a voltage between electrodes, each of the electrodes has a
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through a bottomwall of the casing to be protruded
downward. Wth this construction, if an external
surface of the casing is subjected to dew concentration
caused by contact of steam wth the casing or the
casi ng being cool ed down by fé%ding of water, the water
fromdew 5 concentration flows down cables connected to
terinthal leedifig tahis oside @6 @ Sasigd ofrhajon@utnhmitdedd the @drmexead goes
the termnals and the casing. Therefore, no situation
[ ] Qcc
thr?t)%gldft Be(rﬁ#r(?{r?] g«{%g dg 6%@‘%%1%{%%%8%{&&“(%% gwg&% "‘Wr?h B ¥38uction, if an
condensati on. Al.ternat. vel accor di n to the pr esent
extpgbsREnol 1he CaHng i SehisttESIP dir cotoraiat S EP iy Goptag of steam
ions by applying a voltage between el ectrodes, the ion
witblthe casmglorithe bamgebein® waleid iy wnebyifeeyling ofavater, ithl ‘watenframadew
wat er outlet, and a cross-sectional area of the water

corRihtr&ion fowsSdBWh EabldshiBhindchattoQhe fehRinMRRA dbel Rt staWoWh border

this construction, belng smal | er |n cross-sectional

betlwg%g}eq "g? %V\@gw C881F$ ov\'/l" lbefrfr:}e%et 0o m{tha(ﬁﬁn snéeve\ﬁg?c? n which a short
inlet. Th|s makes water entering the casing through the
cirgyic @acurscheiwean the tegminafdueite thegvater grusedaay dry eprdensation.
causi ng stagnant air aid soak the el ectrodes
conpl Altemnytivelyacedrding to sheqiteskht mivéntidh] @ranasn élbgon unit that
el ectrodes have portions that are unrelated to the

gefEREL Akt ﬂ)ng’i)g 'QFélzing a%ﬁa%éﬁdetwéﬁlr@éc‘i‘roﬂ@s M R AuHBE Snf ks a

occur . tern according to the present

caggERg Ligpie] g and ot AL oSt St POt dech e Wiyt outet i

elution unit has a casing having an inner space a
smallesghanstbat 9fahevatar ardetor With tis dopstgreaigndieing siredleengiresg-sectional
froman 20 upstream side to a downstream side. Wth

ardafthén e WatdrUnied, O wiket o@tith Nasa AFRE SeskEfict BAbw A @ater @fan the
a water outlet is smaller than that of a water inlet

wawf’i{tniﬂ%ies thﬂsh]%al%s%fﬁels %‘Eéjng;lﬁ‘é ca%f Qm%héﬂ pﬁ wét?ﬂﬁfet ﬁﬁ?ﬁ ﬁlten'or of

casing 1s decr asi n he "ups

side to the domnstrean1 S eneration of tu bu
thepsasREWIHIONh FRISINGHAEBAR e aecggqah% eqiesige eRmpletedr e@efe?ore such

maki ng water flow snoothly. This prevents the _
sitedtintas dokeaegardes haveypamadnsibdttaesiutrglated do éhd gemeraten of mafal ions but

6
remain un-melted does not occur.

Alternatively, according to the present invention, in an ion elution unit that
generates metal ions by applying a voltage between electrodes, the ion elution unit has a
casing having an inner space a cross-sectional area of which is gradually decreasing from an
upstream side to a downstream side.  With this construction, not only a cross-sectional area
of a water outlet is smaller than that of a water inlet but also the cross-sectional area of the
inner space of the casing is gradually decreasing from the upstream side to the downstream

side, generation of turbulence or air bubble inside the casing is reduced, thereby making water

flow smoothly. This prevents the electrodes partially not melted by the existence of air
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bubbl e. The nmetal ions cone off the el ectrodes quickly
and do not go back to the electrodes, thus increasing
the efficiency of ion elution. Alternatively, according
to the present invention, in an ion elution unit that
generates netal ions by applybng a voltage between

el ectrodes, the ion elution unit has a 5 casing having

bub@lewat'l%'é rﬁd@M %ns%gle%ﬂ“@lk %TecﬁH@lésquackﬁf%dtdben ‘f\’gb %‘écl@’tbt t|h€'é1 ectrodes,

i'sS p aced at a |l owest |evel an i nner ce of
caS|n %ﬁthls onstructlon as the water outlet |s

thufﬂ“ﬁﬁ"@ n%fhet clency écl"?lm in the inner space of the

casing, when feeding of water to the ion elution unit

i s shlgspattvelyahdcordieg teethe prasenttibnention ieanion@hitipniut that

flows out through the water outlet. In consequence, no
gerHEds Met@Rishs BEAPPEnGES viIRdpe hetvRddR ieltcR@ddsNthe figh eatidmgnit Kas a

frozen when it is cold 10 and the ion elution unit

casgllg hagqug & uz}tgﬁlﬁl%t arﬁf&&rrag} BQuét %Jdlc}ﬁe Wafe? ?Uﬁet 1?%(113@%1 A% 1oWBst level

ron uni
el ectrode i s nmade of sll zi nc or

in agfinrgr|spase of ke @opper W ¥+§ onstgict %M%‘W%WP%  RjeRed at the
ions eluted froma silver electrode, copper ions eluted

lowesplevel irc theperer sgdce of tlmdmsiagu,d»lzﬂnrfeedingm‘ vedterttodhé ronrehwion unit is
zinc electrode are exploited their excellent

stogé & lall b Wiker 1415h@10§1%ﬁ1tron%\ﬁﬁmo% PHEoughGROWAIRGulIQ, t ke
esent |nvent|on |n an |on el ution unlt as descri bed

bot h | ectro and .cat

coq]sﬁ%téens? ng; slu%? casg 6)68.8"5 as wa 5 refpaining in cas eg ?rlo gn wﬁ‘en 18 is cold

copper.. Wth this construction, S|Iver |ons el ut ed from
amhﬂsubwemhené@tﬁ@ﬂ@fhﬁﬁﬁper ions eluted froma copper

el ectrode and zinc ions eluted froma zinc el ectrode

are eA@tfd?Hfhg do tHegiréserCineerttioh) ianh ict dutidn wiiteg desdribed above, an
even on nol This effect is unchanged when the

anc?cﬁ:l Adriotie  mAdiGof S%§C$Jp‘ﬁgle %m'c%r raﬁ‘éﬁ},s R SilvAAGRATHHHS. t With this

resent I nventioh, rn’an n unit as

descrlbe ahove of, the el.ectro
CORRICHRR 3 ‘tﬁ?d‘?’?sceg}tf"i;gowat W%%%ct@&ﬁ=s°t°Pa%rtl%sne'ut53 Bopit espeer
that the surface of electrode is covered with a thick
elecayde anuk ziscigheeluted dsim @ dine kleoingde arp expleitedghelr exrgllent sterilizing

effect, even on mold.

According to the present invention, in an jon elution unit as described above, both
anode electrode and cathode electrode are made of silver, copper, zinc or an alloy of silver
and copper.  With this construction, silver ions eluted from a silver electrode, copper ions
eluted from a 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 an ion elution unit as described above, the
polarity of the electrodes is reversed cyclically. Wit this construction, a problem that the

surface of electrode is covered with a thick layer of scale deposited through the use of long
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period and current is subjected to be restricted, is
avoi dable. Also a problem of "one-sided depletion,” in
whi ch only one el ectrode being used as an anode is
consuned at a rate faster than the other, is

avoi dabl e. According to the pfesent invention, an ion
elution unit as described above is 5 incorporated in an

perfiPind0FentSO shitiéded RbARRYERAGS avSi@HlNaL Lko _En'tpw‘;lﬂ\’bf"‘bne-sided
nmetal ions genérated by the ion elution unit. th

IS, construction, .t | ossible to use.water mixed
deplftioh. BNk 8P ekt daR SRR S, & drcpra PRIl 4f g fster
exanple, if the appliance is a dish washing nachi ne,
thapthg ethgrpissiveidableo treat eating utensils with
antimcrobial treatnent using netal ions and thereby
enhangecobdigg enthe présehtiavapiph ance elusomutiviag déstrilesd, abbve is
is possible to prevent 10 proliferation of bacteria and

incp e\?ag?l‘i f @}?Pm{cs 'so %l:ija? g}%gaggﬂaﬂcte DAY AtEr ﬁ]@(@& vﬁtﬂ%@tﬁqgﬁt@émrated

erira an spores from bel ng sprea
into the air. and.causing an.infection or allergy.in a

by r G0 HO R VA AN R SATEUACEOR i OIS foasSp i fpixet with meta
invention, in the appliance constructed as described

ionalgenerated b theaipplelutino @nits Bonvexsimple, if Vit dpplitrics is a dish washing
construction, it is possible to treat with

ma@ithé, T 1S peitié tolfedtle8RigBiRhsily WithGniiRicRbbidlanatnidd usie hiRBY ions

prevent proliferation of bacteria and nold and

neration ot an off ive.snel | . T
an R suiaReg hydieh JPORAPPiAFE s uRfifie ISR Pl 8 hr&len
washer enbodying the present invention. 20 Fig. 2 js a
prajieratien plcdbagienaiand pleae i the mater sosed Bfits vajpftank ereby prevent
mouth. Fig. 3 is a partial top view of an interior of
badtbeea walsdigae. spofesdrombéisg spreaintol thevaio fandipausing aelinfect@m or allergy in
unit. Fig. 5 is a vertical sectional view taken al ong

ade}gag_vﬁoﬁnm%e{nn Fig. 4. Fig. 6 is a vertical

sectional view _taken along line B-B shown in Fig. 4. 8
E: 8t i éﬁé%ﬂgg% rtillezgg)rgge%{ in%rfe:r%}tnln?{r]}%e Xﬁp 1\allvm:%fcotm*theuclté)cf1 as described above,
the appliance is a washer, With this construction, it is possible to treat with antimicrobial

treatment using metal ions and thereby prevent proliferation of bacteria and mold and

generation of an offensive smell.

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

Fig. 6 is a vertical sectional view taken along line B-B shown in Fig. 4.
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Fig. 8 is a perspective view of an electrode. Fig. 9 is
a circuit diagramof a drive circuit of the ion elution
unit. Fig. 10 is a flow chart of an entire session of

| aundry washing; 5 Fig. 11 is a flow chart of a washing
process. Fig. 12 is a flow cBart of a rinsing process.

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

14 i}s%a;ffslaqwﬁbﬁaﬁse@ﬁo@] fletadf the ppieNgioA@gess. 10 Best
node for carrying out the invention An enbodi nent of

the t n scribed with reference
Igﬁéﬁgrsggperﬁpga‘}e"%w\ég%eel? f‘gogel sectional view

shovm ng the _ overall construction of a washer 1. The

was hidg- 9_us|asclmnt diaseam ehadnive eiygye of shegon ghitign @abi net 10.

The box-shaped cabinet 10 is fornmed of netal or

syntFigt 1(cis admnchaared anaatieeriorgsf laindry svathomz; and

bottom The top opening 15 of the cabinet 10 is covered

Wlth[;l Pﬁagloﬁ&ailt]ofa"\@% i (f,éggmad of synthetic resin

andl |xe to the ca OWIth screws. In Fig. 1,

fro t washer oint leftward and
rig I&Iaaﬁg'“&@%‘b@w‘%@}lsm&%%ﬁs ‘portion of a top
surface of the top plate 11 is covered with a back
panekig1D3 iswfloghchiast dforsqueezofg prpetshetic resin and is
fixed to the cabinet 10 or the top plate 11 with

SCr efys. 1473@ Rk M SiRefMial8ndihg plaeeabi net 10 is covered
with a base 13, which is 20 formsd of synthetic resin

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

screws nentioned thus far are shown in the figure.

Feet 14a and_ 14b for ,supporting the cabinet 10 on a
Bestmosie for cagnyingoatdhg dnvenionoyr ~ corners of the base 13.

The rear feet 14b are fixed feet integrally formed with

t he Aasmbb@imeniTbfahé presentfimentidal wilhbeed dyatiilgidtwithdjefesermb te Figures.

screw feet, and turning themlevels the washer 1. 9

The t1ap 1Pk at Fertidal RESidhal awimbvhﬁé e SRPANI BOnstBChidH 6f'@washer 1.
whi ch™laundry is put in a washing tub described | ater.

The Ulndrélf z{nn:iu?om:ﬂp ylpfr:] gan]d alssa Ebinet %8 W’l“}ip ng-sllla%e&%abmet 10 1s

formed of metal or synthetic resin, and has openings at its top and bottom. The top opening
of the cabinet 10 is covered with a top plate 11, which is formed of synthetic resin and is fixed
to the cabinet 10 with screws. In Fig. 1, front and rear of the washer 1 point leftward and
rightward, respectively. A rear portion of a top surface of the top plate 11 is covered with a
back panel 12, which is formed of synthetic resin and is fixed to the cabinet 10 or the top plate
11 with screws. The bottom opening of the cabinet 10 is covered with a base 13, which is
formed of synthetic resin and is fixed to the cabinet 10 with screws. None of the screws
mentioned thus far are.shown in the figure.

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

The front feet 14a are height-adjusiable screw feet, and turning them levels the washer 1.
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The lid 16 is coupled to the top plate 11 with a hinge
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
squeezing tub are disposed inside the cabinet 10. Both
the water tub 20 and the washPng tub 30 are shaped in a
cylindrical cup open at its top, and the two tubs are
ar r ampe ebpcplaReNt hasCaldupdmi infiet tdpening ¥eBroughrwhicialavade) is put in a
with thelﬁgghing tub 30 %1aceéﬁ?ns%de théghater tub gb. P
¢ . ) . :
wadlfg B eseriid 1 19 |RHRERRFERLAATLS RR0rEEN Bl 2 16 Fom above
connect a |ower outer surface of .the water tub 20 Q%%e .
in a vertical

The bidr 16 1§foppied i the top plate dawithaihings 175018 tubp et

water tub 20 in such a way that it can swing in a
plaheri zontal plane. The washing tub 30 has a
circunferential wall that w dens upward with a gentle

t apen wardfub 20 n WK ARG 1B h 0 Rt selveSalgo B MEqlebliNg Alb are disposed
drain holes 31 fornmed 17 a ring-shaped arrangenent

.aroynd its t rtion, has,, ot her. t han t.hese .

msieatti sabinit. 12ho Tt A opefdtapB 0 B the'A5tind 1K 3 & shaped in 2
l'iquid. The washing tub 30 is of so-called "hol el ess"” .

cylindsisal pup epemgatstsatopdanshihgrivertubpanesrgngedcepngentgcatly wigh their axes
of the top opening of the washing tub 30 to suppress

veMichr aid @ithREE Shaskitg lbivb BOGlawes hhdide thebwar wheZ0. i tThe water tub 20 is
rotates at high speed for squeezing of |aundry. Inside

su%p%ﬁclléﬁgljnqge tecglg{lgiol Op%gishg)engﬂ)ﬁ MBrtékd 2C€ The ﬁl‘ébéﬁidﬁr members 21

S dISpOS uce a current of washi ng or

rinsing water inside the tub 3 20 The water tub 20,.
oSt & I RUT TTLRGRO e YRl 70 &5 (R 10k Cormprscad The gpinet 10, and
bel ow. The drive unit 40 includes a notor 41, a clutch
suppohtheivester4ah 28 imdsush rvedyshatetérarsiveng in 3, hogizenthladaney
squeezi ng spindle 44 and a pul sator spindle 45

pr ot Thtvahidg MB30thas & Rt @hfeveiar Wall THAE widedls @@ ardowith a gentle taper.
spindle 44 and the pul sator spindle 45 forma

THEP SRR AL S KBl B fip BfeE AL R % Hhg shaped
arEpqERSBIT AL VAR PPRioBhad ks e Ben hese driim e, py opening that
tub 30 so as to support it- On the other hand, the

peglbuitsqiamags pofndipeid45 Ther washingankt FGitie oft srecalled hihdelessh type. A
ring-;haped balancer 32 is attached to a rim of the top opening of the washing tub 30 to
suppress vibration produced by the washing tub 30 when it rotates at high speed for squeezing
of laundry. Inside 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.

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 mechanism 43, and has
a squeezing spindle 44 and a pulsator spindle 45 protruding from its center upward. The

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

pulsator spindle 45 placed inside the squeezing spindle 4. The two spindles both penetrate
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and is then connected to the pulsator 33 to support it.
Seal i ng nenbers for preventing | eakage of water are

di sposed between the squeezing spindle 44 and the water
tub 20 and between the 5 squeezing spindle 44 and the
pul sator spindle 45. A water Fleed val ve 50, which is
operated el ectro-magnetically, is disposed inside a

the SheGaubebowrhbeqaske @%ﬁasie 4425 1 oNREREd frBE waBhiME tHP30 so as to
has a connection pipé 51 that penetrates the back

anel t end ward,. A wat.er,f hos no .
supB8 ) il 58 i R B acg PGB s i e B el B tng avastips b 30,
water to the washer is connected to the connection 10
andgh phenpnnepied (gethe pulseter3d i wwpad itf Seddingagrebers foraoroventing leakage
feed nmouth 53 in a shape of container that is placed

of wdhiev gretdipobdisbedweaf the Rguesingrspindle £0andlihe wadratb 2eand between the
nmouth 53 has a structure as shown in Fig- 2. Fig. 2 is

' ' | l- view of the water feed
Squrgr%za@&@]é %_%‘éﬁc&%eé@saﬁ%é@h%ﬁéh 53 has an opening in
its front, .and through.the openi . a drawer 53a is ..
i nse’;t‘@fﬂ?r fegd V?{v@ b dhnish Baoperaied Pleciromagnstiselly g diwgsed inside a

into a plurality of sections (the enbodi ment of the
spape dslomt theabadkwparebdfi offbe watert feed vabvel ¥F haharnsetiohgnpe 51 that
and a right-hand section). The left-hand section is a

perdBhRE q&@'baabgmrlz% bhehd SPWHRS &S watcr! 6 HBseSQRE 8hdwh) through
detergent. The right-hand section is a treatnent agent

chanmber 55 that serves a rage f n .
whiE R Sby S ke St SO TAEARRE Tt lnelpFIp TR Lonnectin
_chanber 54 is provided with a water 20 outlet 54a which
pipE s> lopelhet walgF death valng iSGetegds mater gt vates dgechmaueh 53 inp shape of
si phon 57 is disposed in the treatnent agent chanber
cofifinerTthet sgilevedfabode thelihidEaf thasyattretub\20t The batdr dead @buth 53 has a
the drawer 53 a, a water outlet 56 through which water

strbureSd shoWPid g, Mashi ng tub 30. The siphon 57 is
conposed of an~inner pipe 57a that extends vertically

upward from a bottom surface . of the treatnent agen
chanbi: 2357 SripmAic BN biss oo v B 1ok SeFh T FORTh 03. - The water
whi ch the inner pipe 57a is capped. Between the inner _ .
feedimeutB 73 hap@ntopeniogteits fiopk asd hrpugh ideopeningapdrawst 53a is inserted.
permts passage of water. The inner pipe 57a, at its
Thb @irdveen S3ashaepigNint@ior divilédmtofa plurality of sections (the embodiment of the

present has two sections, that is, a lefi-hand section and a right-hand section). The left-hand
section is a detergent chamber 54 that serves as a storage space for detergent. The
right-hand section is a treatment agent chamber 55 that serves as a storage space for treatment
agent for laundry washing. A bottom of the detergent chamber 54 1s provided with a water
outlet 54a which is open toward an inside of the water feed mouth 53. A siphon 57 is
disposed in the treatment agent chamber 55. The water feed mouth 53 has, below the bottom
of the drawer 532, a water outlet 56 through which water is fed into the washing tub 30.

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

a bottom surface of the treatment agent chamber 55 and a cap-shaped outer pipe 57b with
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the water feed nouth 53. A predeterm ned gap is kept
between a bottom end of the outer pipe 57b and a
bottom surface of the treatnent agent chanmber 55 so as
to serve as a water 5 inlet. Wen water is poured into
the treatnment agent chanber 5bl up to a |evel higher
than a top end of the inner pipe 57a, a principle of

kR LN L R
to,the bottom of %he wat.er feed. ngyth 53, water is

2 gl B3t PP P2F9B Of Watthas MPMEUEPR0 % At 1 RRHATRdS QR§ESe a bottom of
outl et 56. The water feed valve 50 is conposed of a

thenwatar foad enoute 8d. vAl predgemmined gap sukephdeoyeen kObdtteat end of the outer
val ve 50b. The nmain water feed val ve 50a all ows

pipe&l78tand &l Nottcih @€rfAdeodf BE tM@indnt apklitl Bamb&ess v ayed §drve as a water
feed valve 50b allows relatively small flow of water.

. Set iy f1 ow of. | ar 0] |l S achieved.

intG50" SRR i Bl i EbreRpP Bl oD 25 QAP Bigher thana
val ve. 50a and that of the sub water feed valve 50b be

topgendiaf the inner BIRE Sdana prir@ple of siphpn waeksilg qanee watst & Hay through the
structures of both val ves same and conbining themw th

siphom§7 bitmftthergeammpirergentlchahder hiyast thee dexpito iy ledttoln ofthe water feed
rati o. The connection pipe 51 is shared between the

moliBi 8 3NferStthen %{ngg iht8 SR WA ug@@} 1RGP B wal iRt 56.

wat er feed val ve a is connected to an-opening In a

ceil 0 h ter.. feed uth 53 b f . a main

et efhe watsr T8 e 053 cORRP St ATl Tt ek Vel G Ak fsub water

det ergent chanber 54, so that a | arge anpbunt of water )
feetl | valyer Yobm (The mean pvaigrifesd vabeel SQmaNavolasigelyilargp dlovedf water, while

into the detergent chanber 54 through the main water

thef Rbdvat@Seeeald2s0b dievs elibivetsafallffRRdofahtée HirgSthe flow of water
connected to the opening in the ceiling of the water

laré,\ﬁ IS]S si{AH hhac%r?bveg’ \%W(irg%\g% d;ﬁ#e ARG feEF IO ARRPHG P 2d valve 50a

opening 1s open t e treatnent agent

anber 55, so that .a sna mount of .water, flow frpm .
ang R‘aatsq?&hw%rwge e afalve %‘Bbg? §1§%mtefa°miw% ofheg, or by making the
~ treatnment agent chanber 55 through the sub water feed
interagk sigect@2d of Heth valyes sam@ andasgaigring themrwuk ffovohmitig members

mai n water feed valve 50a through the detergent chanber
havaftg dfffdr&if throBERE il UThd QohrfecHi8R pipalse i samEbdpResPde main and sub

that runs fromthe sub water feed valve 50b through
water feed valves 50a and 50b.

The main water feed valve 50a is connected to an opening in a ceiling of the water
feed mouth 53 by way of a main water feed passage 52a. This opening is open toward the
detergent chamber 54, so that a large amount of water flow from the main water feed valve
50a is poured into the detergent chamber 54 through the main water feed passage 52a. The
sub water feed valve 50b is connected to the opening in the ceiling of the water feed mouth 53
by way of a sub water feed passage 52b. This opening is open toward the treatment agent

chamber 55, so that a small amount of water flow from the sub water feed valve 50b is poured

into the treatment agent chamber 55 through the sub water feed passage 52b. That is, a
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the treatnment agent chanber 55 to the washing tub 30.
Back in Fig. 1, to the bottomof the water tub 20 is
fitted a drain hose 60 through 5 which water is

drai ned out of the water tub 20 and the washing tub 30
Water flows into the drain hi@dse 60 fromdrain pipes 61
and 62 The drain pipe 61 is connected to a rather

pas®RE AR fr&QNhé ARV aleP feB UL T0E WirbagPthR deldRen Bl d#fber 54 to the
tub 20, and the drain pipe 62 is connected to a rather

entral, portion of the bott surface of . th ter tu
wasHE R 0B epaite bt Tsghes Rl sty 80 Gt v e feaEbalve S0b through
there is fixed a ring-shaped partition 10 wall 63 in
the gigatiment ogapt ghamber SAd0 dwewashingpgal 89.on of the water tub
20 where the drain pipe 62 is connected to it. The
par tBdckan M@l I, ®3the Dottbint @CthwivkdieratubiA0Cis | fafedSeataimnBose 60 through
menber 64 at its top. The sealing nenber 64 is kept in
t. Wi & [ r il . is i .
whi Ui Wl K e Banfthe BRBHEE n, 1, ° S5kt Rl imo the
o, forma separate drain ce 66 between _the water
dra{nubosgoﬁ% {pn'tlp aiﬂa@ﬂ% 13 g _ T%ﬁet?ra{napiﬁes%ésecwected to a rather
communi cates with an interior 15 of the washing tub 30
peripheal glortzord odlithe duotthet sGTack osfibet watet leb 1201 taodntbé drine pipe 62 1s
washing tub 30 1 The drain pipe 62 is provided with a

corfe&kd td@}a_\fﬁer@%nﬁﬁ]%rtii& ORBE Botesh s&rRe ot e RaBefuboal | Y.
In a portion of the drain pipe 62, on the upstream side

of the.drain valve 68, .an air tr 9 is disposed., A .
" ead B R Feist B 0 51 58 Bofion shiFRR, BeresB BRGO PR ghdped partiton
ﬁi@ge 70 is, at its top end, connected to a water |evel )
wal @ tig Buchna wap aa e erplessl the porgion jof thei weswl 2Z0where therdrain pipe 62 15
portion of the cabinet 10, beneath the top plate 11.
conhigéted amitr olTherpafiliohecsll 68 $s final with tai credlal settingsmembari G at its top.
an operation/display panel 81 disposed on the top

Thé %afliﬁ% g%é?ﬁbér*@ i &e?tgg%ﬁta&lwiﬂg’%ié&%?erﬁﬁ%@g%erbf a disk fixed to an

comma to the unit 40, the water val ve
50, and the drain valve 68 _The controller 8 | so sen
ou bRy SUrREHfnE WAGR s 30rAEE O TSP AERI S AL BHACE 00 between
The controller 80 includes a drive circuit for 13 o
thegwater th 28raniddhe sashing tnbud.t Theskainispare 69t eammypmoateswith an interior
washer | operates will now be described. First, the lid
of e via%higP @tes0 th2dskh a drain 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, an air trap 69 is disposed. A lead pipe 70 extends from the air trap 69. The lead
pipe 70 is, at its top end, connected to a water level switch 71.

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

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

commands to the operation/display panel 81. The controller 80 includes a drive circuit for
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laundry is put into the washing tub 30 through the

l aundry inlet opening 15. The drawer 53a is pulled out
fromthe water feed nouth 53 and a detergent is put in
the detergent chanber 54 5 in the drawer 53a. A
treatnent agent (softening adént) is put in the
treatnent agent chanber 55. The treatnent agent

drivﬁraﬁé,oafrltiﬁﬁ‘ieﬂlﬁoﬁgﬁimﬁscﬁﬁéﬂ RErPuUt there in the mddle of a
'aundry washi ng session, or may not be put when

unnecessary. After the detergent .and, the..t tment .
ngero 30t Faiend Casertes S Godche oBftotd gkt B TE L is opencd, and
pushed back into the water feed nouth 53. After the

launilsy & pyu nntodhgiwashing baxOnbraughdembundyfinlehepeginggldnt YThgrdsawer 53a
made ready for 10 addition in this way, the lid 16 is

is pall@best, fran theowsiesieed thouth 53 end b dereredlt i pr@dhihedetesgent chamber 54
selected by operating a group of operation buttons on

. 10 . .

i B8P LR TR PAaESheRbe PSR e Ben el et chamb
executed according to.the flow %harts shown in Fi 95.

55. 10t hentreatgant, agenti(gpitening asenty £aly 08 K tthelRoii thg mldle of a laundry
entire session of l|aundry washing. In step S201, 15

wadhingnesgionyas miaygnat be puawhedusrecasspryev iAdies the deedrgdrnit mad the treatment
Whether a tiner-started operation is selected or not

agenB(s6NEEKEshent) ar@sdt] 1B UratfR 5B &6k 6@35&@5&& Bntb $heSRhte£ fed mouth 53.
the flow proceeds to step S206; if not, the flow

proceggds..to.step.S202. I.n stepn S206 t her e
bper Ao teciciEih 11d hsdrealhER R (o g daghf g agggeady for
operation start tine has cone, the flow proceeds to,
addiispinghisoway the i §¢ espclerdpandadesitad @ursgsHilagdpr wagiag is selected
Is selected or not is checked. If a washing process is
by spdretiged grdupeoffdpevition daaeatson cheSEPatiokiGlispl dyepanals®l . ndBy pressing a
process in step S300 is executed will be described

ub&ah&ltRr §Ne8sibip of MnlP WaSHiak s $RAMWed! fcbtding to the fl
ﬂm&%LﬁE%W$%oﬁp?£§{on %? { he mé%hfng pr é%ss, t he flow?g o fe flow
roceeds 1.0 ep S2 If no washing process is
d@@lsg‘a‘f’%lﬂ %lﬁﬁgbftﬁr&%gigceeds directly fromstep S202 to
step S203. 14 In step S203, whether a rinsing process
i s sBiget® éda Howraharti showingcthe ¢ntitef session af langdryvosbing. frsstep S201,
sel ected, the flow proceeds to S400. How the rinsing
lauRd9CRashing) isS&tiRedS400 préviously 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 S202.
In step S206, whether the operation start time has come or not is checked. If the
operation start time has come, the flow proceeds to step $202.
In step $202, whether a washing process is selected or not is checked. If a washing
process is selected, the flow proceeds to S300. How the washing process in step S300 is
executed will be described later with reference to the flow chart shown in Fig. 11. On

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

selected, the flow proceeds directly from step S202 to step S203.
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executed will be described |later with reference to the

flow chart shown in Fig. 12. In Fig. 10, the rinsing

process is repeated three times, and each step of the

process is shown with a step 5 nunber with a suffix

nunber added such as "S400-1, ¥4 " S400-2" and " S400-3."

The nunber of tines of the r| nsi ng process i s set at

userk step S2OBtWwiherl Drihdihg pedsss is"solORd Ir ros i@clidcRad.  If a rinsing

rinsing process. On conpletion of the rinsing process,

I ogee I [
procd 5 SR BRMASy | Rofiell 15500 HoBE iRl AleroBER3GTep S400 s
S204. In step S204, her squeezi .

ﬂxiwf&aée bR SeRItERIEE i FIFIenGe (arlGe RaY chie owgquﬂlgz#%g In Fig. 10,

process is selected, the flow proceeds to S500. How t he
thestpsegzirngespnompsated three tmes,SB0Gacls siep of theepfovésk lis Hewn with a step

described later with reference to the flow chart shown
nuhBerFbith a 3@fix dahbe? BRI duBR a9FS400E1 S AGARLI NEhdPSAVOSS  The number

t he flom1proceeds to step S205. f no squeezi ng

is sele eds i rect| ¢ »

of B35 8L B BRI E& 50 2L RAS BIREAESTS T 1S e S35 15 2 il
_operation of the controller 80, in particular a
MPPHPOEESdng unit (mcroconputer) therein, is

automatically executed in accordance with a

pr e Qat @nipieteth ofpthe eadingeprodass, abel flbivairocdet e t step1S@04 0Nl no rinsing

of laundry washing session is indicated by sounding an

préR&igldQisd ﬂ‘fﬁzﬂlcﬁ{r\/\g%e%etﬁrec@ frgﬁrﬁpépegz'og o %Iegﬁﬁz'oalt he

oper ati ons, 1 goes back’ info tan

state in p or a new sessi.on

neion it SSFRE et 1, Shuftemiraors i Etes 10 ﬂ?%tfgﬁhecked fa

13, the individual processes of mashln rinsing, and
SqURSTIOE DFOTgsSNiS IStletied,dgs dowiprdceeds tp. S0, | gloav the squeshmgtprogess in step

t he washing process. In step 5301, the water |evel

S500$4 eeecufel Bviltalsd ddrgribedd]lad? Wish sfarepst faytht TRHw\ah#at shaveln Fig. 13
switch 71 starts being nonitored. In step S302,

ORI B T SET I RER 6481 5088 v
preferis FGEIRd. o D éb?c%g%zé’feaﬂs%e%"sttep 538 &y e

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.

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

$302, whether laundry amount sensing is selected or not is checked. If laundry amount
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In step S308, the amobunt of laundry is nmeasured on the
basis of |oad of rotation of the pulsator 33. On

conpl etion of |aundry anount sensing, the flow proceeds
to step S303. 5 In step S303, the main water feed valve
50a is opened, and water is pdured into the washing
tub 30 through the water feed nouth 53. The detergent

sen§19§ Ré s@bdted, the ffomegl@%é&irsg&rﬁep SImeRotd thel o ip¥Sdedy difectly from
water, and enters the washing tub’ 30. The drain val ve

GS TR cl osed. When the water level switch 71
stepd %@@@e set water level, the main water feed val ve

50a is closed. The flow then proceeds to step S304. 10 .
In shnesters30B, the pnewraftl@mgny penaasumd ensthedrpis ofdepd ofetation of
pul sator 33 is rotated repeatedly in forward and then

the pRMEYOS 83 di DACLINplSioh of Aghd@tamouesehaitg)dhe flow grovatdstostep S303.
that the laundry is fully dipped in water. This

Per iyt Sed §503 ?ﬁ@?&% \Lﬁe?ﬂ%&’ rﬂg@@oﬁwbéeﬁﬂp%tw?% ﬁ epoured into the

water, and pérmts alr trapped in many parts o

laundry. to escape. |f s a ult. of the r epar at or
waslig i Krihrough mpater foeg ancuh et Dag Beicmgnt Ry apo tHe detergent
| evel switch 71 becones |ower 15 than at the begi nning, )
chantben 54 iinmitedpriBB8@aier tand enerstheatashing dwlu30,al The d3@a vialye 68 remains
opened to supply additional water to recover the set

clo¥il e'Wh&ViRk wakdr 18vel QUREELT et ind syt WReTeRd, the laittiva@r feed valve
"cloth type sensing” is selected, when the preparatory

operat i ongl s forne the. t of cloth is sensed, On
Soacfgﬁ‘[ﬂs é'i gﬁjeoq&?ﬂg pﬁ?c%r%%srtgt%erpyyﬁ?é‘er ation, the change of

the water | evel fromthe set water |evel is_detected, .

and, ImetepSi0de adprsparatery ipematio s (pstfarmeds e pulyatqry3d is rotated

a predeterm ned anmount, the laundry is judged to be of
repeltedlyiig forvardtand 1lehsevdsendirakionhta agiate tWadaundiynarst wgger so that the

S305, the set water level is stably obtained, the flow

laugﬂﬁcﬁeﬂﬁy td?p%%ﬁ:leifﬁ watsP 6 THRC FQ s e 1Rt Msbit 8% af@fieamount of

y “users; notor 41 rotates the pulsator 33 in a
redetermned pattern so as _ to.Rrqduc In. the washin
waldgchnorr i e anesy Pk B GRSy 14 hbFo TEgh{ st of the
this main current of water, the |laundry is washed. The
prepaTAsesy ioperatiph,ribe avates levebasdatestas bakidig wijerdlene! pvitghe 71 becomes lower
mechani sm 43 so that, even when the washing water and
thdnhe® the beginning, then, in step $305, the main water feed valve 50a is opened to supply
additional water to recover the set water level.

If a course of laundry washing including “cloth type sensing” is selected, when the
preparatory operation is performed, the type of cloth is sensed. On completion of the
preparatory operation, the change of the water level from the set water level is detected, and,
if the drop in the water level is greater than a predetermined amount, the laundry is judged to
be of the highly water-absorbent cloth type.

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

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

predetermined pattern so as to produce, in the washing tub 30, a main current of water for
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| aundry nove, the washing tub 30 does not rotate. On
conpletion of the period in which the laundry is washed
with the main current of 5 water, the flow proceeds to
step S307. In step S307, the pulsator 33 is rotated
repeatedly in the forward and t hen reverse directions
at short tine intervals. This permts the laundry to

was!hﬂ%sh eyt s ﬁl'ﬂ[-’nr éﬂi’bénpgf ﬁh&:? the labRir§ N §8hegY e’[‘flé’ sdu@eilﬁ‘ﬁ spindle 44

ing tub 30. This is dorie in preparation f

n of . the shi
ren i AR gmﬁ%@fz? POEPERSP LSO U ek ien 158 agling water and the
rinsing process will be 10 described. First, in step
laurslmmovc,ﬁge sgslueg b Qiass astrataieexecut ed, of which a
description will be given later with reference to the
f | ovD£ banpleab@whthepehibd in #Bich@ie LamMyat washadfwith the main current of
squeezing, the flow proceeds to step S401. In step

wates e ﬂ&ﬂ% SRefis F y&?tﬁ% {S@P d 1Hale éeS'}%qathe u%gﬁ'#?%g &?cﬂgted repeatedly in

vvater i's suppli o'the’s wat er
Ietlon of the of water, the flow, proceeds, t
thesftawre&e@t anregfrépﬁs%rgns af §hogt BeaieRt V*élbﬂereamﬁa hg undry to
performed- During the preparatory operation per-forned
loosam, sihé pher8BdP Dermisuntdioy spyedd evaphatn dochedshiog thike 33as Rhisgis done in
tub 30 in step S500 (squeezing process) is  separated,

prepRak&Pror 3 &emg%taﬁen Bhﬂ% wddking &Sty y thoroughly
absor bs ter. On conpletion of the preparatory

opergti.on flo r ogeed step 0
Fesufptopapisaisingt S B sha 3PuE T Fite Taber rfgdosgs il o
detected by the vvater IeveI switch 71 20 becones |o

describgtl. atFitshan BepiSAAP.Hhe sSqUeBZiRAPFRoRES & execiied, obwlish @Gbsr@tlon will
opened to supply additional water to recover the set

be pite fatdrovieh reféicerto tiecfie chargshdwe iadltig it eiOn ewgplletian of squeezing,
step S403, the flow then proceeds to step S404.

thepfﬁﬁpPQic@ slt8 s{e'ﬁes&ﬁt t Ir[‘&ég RAGE hY md Rt ter f28 vARE B0a 4slopened, and

rotates the pufsator 33 in a ’predeterm ned pattern so
as.togroduce in.t vi%{ﬂﬁnngtub 30, a main current of
waifr iSs3UPphigd up/o ‘P?ﬁ%“ﬁ’g h this main current of water,
t he Iaundrgﬁls ri nsed. The squeezing spindle 44
r emadnsomplatied of thet supplyroflecatereibh owsprogzds 1 st¢pa$402% v dm step 5402,
when the rinsing water and the
a preparatory operation is performed. During the preparatory operation performed in step
$402, laundry getting attached to the washing tub 30 in step S500 (squeezing process) is
separated, soaked into water so that the laundry thoroughly absorbs water.
On completion of the preparatory operation, the flow proceeds to step S403. 1If, asa
result of the preparatory operation, the water level as detected by the water level switch 71
becomes lower than at the beginning, the main water feed valve 50a is opened to supply
additional water to recover the set water level.
After recovering the set water level in step S403, the flow then proceeds to step S404.

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

predetermined pattern so as to produce, in the washing tub 30, a main current of water for
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| aundry nove, the washing tub 30 does not rotate. On
conpletion of the period in which the laundry is rinsed
with the main current of 5 water, the flow proceeds to
step S406. In step S406, the pulsator 33 is rotated
repeatedly in the forward anti t hen reverse directions
at short tine intervals. This permts the laundry to

nn:in‘i@s eWithaRd rhilR'c@R¥ndsr ﬁht‘e? thd 1AuRdSP erﬁﬁe@veﬂlley sdu@eztlﬁ‘§ spindle 44

washing tub 30. This is done in preparation f

B TARED) PSR B SRS e L s o e

stored in the washi n(? tub 30. This is called "rinsing
laungry moyeothe avashing tub 3¢ dogsqiot Fseléver , al so  possible to
performrinsing with always repl enishing fresh water,

whi cOn icemptioachf thé Eaﬁcmgmvwmbh theoldtindiy is\Eh&sd, witlpthet @ain current of
performrinsing with water kept supplied fromthe water

wa{eg\?vﬁ% gg\gy?ogﬁl w%tgﬁggpﬁe‘c’}%ﬁ%g%eoﬁéuﬁe |]§r?gorr3%t 1§9<?tgteﬂtreﬁeatedly in
the i aad ShESCIsVERS CYRpOTS SHOT BiSQISELS | P Perts the aundry to

details later. Next, with reference to the flow chart
loos¢mvand i therieby . petiBits tihep spreakzverdy pn obe sashng [tube80.  This is done in
described. First, in step S501, the drain valve 68 is

prepRaf6sifor thge eﬁﬁ%f}bﬁ,gomater in the washing tub 30 is
drai ned through the drain space 66. The drain val ve 68

oot Toey RN P B BTt BE R E e Gl gising water

the clutch mechanism 42 and the brake mechani sm 43 are
stosedf ip Eheevashing tubBRe  thhisi imgalledr riaging swibrigored dvatesf Ihis, however, also
clutch nechani sm 42 and the brake nechanism43 is

possitidry pevkeimrrénsorg with hiveys sepbenishing; fésh vedter tvhivd 19¢alled “rinsing with
draining of water. The notor 41 now rotates the

podMEEG#ENY 0B Rl P imHnsin agpwﬁh v&?ﬁ%gt .J@g%l%xgﬁgme toier30ed mouth 53

to start squeezing rot 3 rotates

whyig e spbighayead frolie Tin lopdeted. whehisEHIae  ourep PEYEEs
agal Fnstthetﬁhnil rinsing process, different sequence from the above 1s executed. This will
be described in details later.

Next, with reference to the flow chart shown in Fig. 13, the squeezing process will be
described. First, in step S501, the drain valve 68 is opened. The washing water in the
washing tub 30 is drained through the drain space 66. The drain valve 68 remains open
during the squeezing process.

When most of the washing water has exited from the laundry, the clutch mechanism
42 and the brake mechanism 43 are switched over. The timing for switching over of the
clutch mechanism 42 and the brake mechanism 43 is either before or at the same time of

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
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inner circunferential wall of the washing tub 30 by the
centrifugal force. The washing water present in the
| aundry al so gathers on the inner surface of the
circunferential wall of the 5 washing tub 30, and,
since the washing tub 30 wi deli¥s upward in a tapered
shape as described earlier, the washing water driven
the Maskilengerit ri fugal force rises along the inner surface
of the washing tub 30. When the washi ng water reaches

h _ . 20 it | . _
t e o BRC Sibiri Yo OO AP cpbda, 1 1Rl P Reepscd against the

~ exited fromthe drain holes. 31 hits the inner surface .

innegreichmfgratey wall ot thy washana w3 Orhydihie cendifieal forg- + Hde washing water

i nner surface of 10 the water tub 20 to the bottom of
pretdie imaliee faunddy 260 gdthersvars tienmneataface oftthe rirdumfanediabwall of the
of the cabinet 10 through the drain pipe 61 and then

w4800 48, ool BBl e LM RO e s decrie
eed in .step S502, ,squeezing i erfornmed at. high
carliife i WIS PR T P BrFBY RS SPICE rih Saps the i surface of the
flow proceeds to step S504 In step S504, the supply of o
washing tubi 30. poXben the wisbingowater 4daches the3op enppétheawaishing tub 30, 1t is
term nation operation is done for stopping. The washer

dralne ShrioUER iR inHoldd AN IThH2 wisHingORateinihat BAGxitdd &ronPthe drain holes
elution unit 100 is connected to the downstream si de

i f ' 528, i r >
31 il ISafh S ghE8 gt Serb B0 8 i Hop 8\ lin O, Rl Surface of
ion elution unit 100 and the purpase for. which it is .
thejwtetpb Padetheibottomeot h Hater Rt AY | e wRSSie Her lswnpﬂlsr@ned out of
3 is a partial top viewindicating the | ayout of the
thei cabinei] 16 thoough het dra®Gipentll aruethemttirewghftbe dramphiase 683. The
ion elution unit 100 is connected directly to the main

vat ey, the @dw stk Pia1 andet Bﬁ.\ééﬁhg is pRRFMED bt zt"ré'lsﬁiv@lg' low speed in

both ends. In other words, the ion elution unit 10

e SSBE SRSt FETRR b O B 301 oo of ep 5503
constructed by caonnecting the pipe, which protrudes :
therflaynpraseedsde step Sebd 1l steppdle, EL@ Subply(ahgiestits Reiees o theagptor 41 is

valve 50b with a hose. In the schematic view of Fig. 1,
stoppel andaemnindtemcpentive iSdhnetfbestopping! uti on unit 100 and
the water feed nouth 53 are arranged in |ine
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 ion elution unit 100 and the purpose for
which it is incorporated in the washer 1 will be described.
Fig 3 is a partial top view indicating the layout of the ion elution unit 100 and the
water feed mouth 53. The ion elution unit 100 is connected directly to the main water feed
valve 50a and the water feed mouth 53 on both ends. In other words, the ion elution unit

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

passage 52b is constructed by connecting the pipe, which protrudes from the water feed
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with front-to-rear axis of the washer 1. However, in an
actual washer, they are not arranged in that way but
arranged in line with left-to-right axis of the washer
1. 5 Fig. 4 through Fig. 8 shows the structure of the
ion elution unit. Flg 4 is al%op view Fig. 5is a
vertical sectional view taken along line A-A shown in

motith®3, fo thEisgb watdrfe@l 8&lve 50V eiithi aClitlse S €Tt the RettemdtRWidv b€ ig. 1, the
along line B-B shown in Fig. 4. Fig. 7 is a horizontal

ViK
w30 B AR OVNE "o A8 R RREE Y Mol Bt e
E rmed of tran @é‘ or translucent, 10 colorless or
with dfogi- t-ﬁaregmlhe el or Hopatiensprichisl pashieasipay arpriot aanged
casing 110 is conposed of a casing body 110a havi ng an
in tbyeweyrigt atranged in bye withl left-td-dghit bxGlof Wi wishet bses t he
opening at the top. (See Fig. 5.) The casing 110a is

shapgg A PHFiENS sSHAGY tBstrc@iNe 3K fe8n @uYiBh Bhit. | Figeh is a top view.
111 at one end of the Iongltudlnal direction and

Flg\gﬁdgraho%égfépgtg)&ﬁft&e%vh 8157191 DE é}fgslécawn %lé.ni.etFlg_ 6118 also a
Cross-sectional area of the vvater 15 outlet 112 is
vertigd |spaionahepwitpkan abong hee R srowmindtig.14.1. FighbiscBonygntal sectional
110 is arranged with its |longitudinal direction being
vietor Fiz0Bligd perdpeetive aisivngf dneibétrddda arranged horizontal |y
in this way has a bottomthat inclines gradually
to :
V\?Bg 161{:gldve\g%:l?mgEPP:%asl%%aSlgéelggat Cgtc)f tkﬂ]SB%l’gﬁlr or translucent
n, an, i nternal .space of : )
colpftesior|cBlsPRS SRR Teuh KR epegis wge*ﬁsa\ye% Oa %aﬁmsoﬂﬁ is composed
screws 170. (See Fig. 4.) A seal ring 171 is inserted
of deasimgcndytid O having abopgning etthatp ada ltd bl Obvatch ¢lgses the opening at
Fig. 5.) Inside the casing 110, two plate el ectrodes

theltbp. a{Bée Figl Ry e Tae roﬁﬁﬁ%dl@@ ifishaped BE longadndl daglow, @ohfakiing a water
water current flow ng romthe vvater inlet |11 toward

mléthﬁl\gf‘érr?er rﬁmﬁelg 1031%1%udm£l%1le %EE]Z&H ?1]0‘2’8 lflje_gend. The
waFFES%!rlatMHVn“agltdgthgg*f?éerp@{t'%f wﬁ%@mgﬁa'ﬂ' o1 Clob siBonal psen,gffhe water

114 are forned are el uted _from whi chever of themis at
outléid 12 mowhealler then gtat phtherwatemitlet Fdr an

The casing 110 is arranged with its 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.

The lid 110b is fixed to the casing body 110a with four screws 170. (SeeFig. 4) A
seal ring 171 is inserted between the casing body 110a and the lid 110b. (See Fig. 5.)

Inside the casing 110, two plate electrodes 113 and 114 are arranged so as to be
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
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exanpl e, the electrodes 113 and 114 may be so
constructed that plates of silver each neasuring 2 cm
X 5 cmand about | mmthick are arranged about 5 nm
apart fromeach other, 5 Material of the el ectrodes 113
and 114 is not limted to sil&r. Any netal can be the
material as long as it is a source for aitimcrobial

therdtiag 110fisled QiktetvaieRanetsll ibHEEF the GRAST of viitch dlel Q¥ctRfdes 113 and 114
silver and copper, zinc or the |like can be sel ected.

i i.0 Ut f si | ver | ect rod r
e B s R SR BN 3y BERIS e AR Somen. For
eluted froma zinc electrode show an excell ent )
exagpple,i thezelggfredesebld, ad, dd 4 onavdiedso measHustedathapyplges of silver each
silver and 10 copper, silver and copper ions can be

mesduring d cei 06| dnpaebateuy 1 nds tHick art Agranged abbut 3 mim apirt frd@ach other,
it is possible to select either elution or non-elution

It

by st i 4l ; - oV

o RGN BF 1 AELRRE 11 PaftP P 80Tl 10 WGV Rhy bl can be the
confrolling.electric gurrent qr. the fine far applying a

mafsiit B0lonecR b baowEs FiT et ot Brabiot o thes Eia 3 G Copper, an
fromzeolite or other nmetal ion carriers, it is

allayoofvsivee and topizecanser the like qodsiselectedo Sileastipneluted from a silver
sel ect whether the netal ions are added or not and to

ele€r&dd rdopper! dondlmed fHdie L£opsRitdlatiogd @i iihe iomt alted from a zinc
ions. The el ectrodes 113 and 114 are not arranged

e]egt%ﬁ)el gltogvl %n iegcaféﬁl?lséeggiin% %fﬁe&e eVerf Bk 1?((5]8.“” F{otnp?ix a?hg of silver and
arrange 0 bée tapered, Raviny the space between m
becones narrower. fromthe upstrean1$omard t he

co Y& SEACAPRRTdONSHEN RE eledpliEaneoyshowi ng t hrough t he

inside of the 20 casing | 10, in other words, fromthe
wat dvs fonthetioh elutiontunitali0®, it heposaibde tcoseidce eithiet ZlutioBes non-elution by
Fig. 7.) The plan-view shape of the casing body I I QCa

whethePh SR 1tR8d fsoﬂﬁﬂiiefi o o NeMBRAvE2YA RthouhNEf WREEK of el ibns can be
I I'to the other end having the water outlet 112.

oo B ATy S R AP AR *BB8ar i

upstream side toward 21 the downstream side. The . . .

a mpthed raf crduting mesH dons Aromy veolketas qthert BSWLIIAR CATISTS e ls convenient
and termnals 115 and 116

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 arranged completely in parallel. In the plane view,
they are arranged to be tapered, having the space between them becomes narrower from the
upstream toward the downstream along the water current flowing through the inside of the
casing 110, in other words, from the water inlet 111 toward the water outlet 112. (See Fig.
7)

The plan-view shape of 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
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are provided thereto respectively. The termnals 115
and 116 are disposed at portions inside of the edges
of the electrodes 113 and 114 on the upstream side,
hangi ng down fromthe lower 5 edge of the el ectrodes
113 and 114 respectively. TheZkl ectrode 113 and the
termnal 115 are forned integrally fromthe sane netal
theddnstrben gsigct rode 114 and the termnal 116 are forned
integrally fromthe sane netal The electrodes 115 and

116 l.e t0 f t he ca od
e BB AleE R 1p dRad* MRV BouRRafiten ifoB: YaikeRinay115 and 116
body 110a. Were the termnals 115 and 116 protrude out
aredﬁowﬁ%i thgrete sespertivelva, The teymonmds 119 and Higlase disgosedqpertions inside
in Fig. 6, a watertight seal 172 is installed. The
of thatedgdsi afithe deatoddy 213 erdnbl 4aorckhe Dpereasadidd) ga%ﬁﬁ@ 6w tfiodithe lower
together with a second sleeve 175 describ | ater so

ed%'é%ftt eag&y&{g irﬁfllwrggﬂ lifi@éy ng fromthis portion. At

otton1o e casin an insulating wall 173,

term na 11 116,
e e & eFE/"#eoﬁ 3 theenipal, T 5515 Torpad i fromiths samg metal, and
116 are connected 15 to a drive circuit within the
theceeatraglel Bt 86! the tsapinell 136 ambfamedonteghadlwryomGhe tsame metal.  The
termnals 115 and 116, portions remaining in the casing

eledt?élieaes BAP 1 BCAre tedXy the bStt AR VETHERAGNS body Bk hioBBh a hole formed in
material. Two types of sleeves are used.” One sl eeve 174

a bbﬁ q %ﬁir}? E%’ r@h@%cl 10§S! ?’é’l%&dthg éf%[l%ba? ]%t aPnrdl l:]?t]{rgt%ée out of the

Sleeve 174 spreads to o side_of the electrodes 11

casigql HOpgas shomin ingn SRl %@tf&%% g At WRigHIEMD S 1?%@5@stalled The
portions and fitting these projections to the through

wateolighs sealdE72 formker édubbd seadiag chh@rucaion tdgbther Thtls a lsetgsl sleeve 175
prevent the electrodes 113 and 114 from com ng out of

dedchBeFlhRg (8 aé?cﬂpreve-ﬁh Rafe? EAMFIeakiRe K8 mlAR poftig@de of soft
rubber and fills the gap between the first sleeve 174

or chts RONUEPE a3 indgRA T2 Y WBtegsape terminals

t he secaond sl eeve 175 and the casing body 110a and
lli ARb i 15 Hieggalbs fmedeetder Figthk Jbe ml@lsebkﬁeaﬂliﬂsl 6agrg connected
the el ectrodes 113 and 114. As nenti oned above, the

to & fdmtmh aiedust whflhn sredohtt6llen3e byoest dfch cablet(ha shp®hy eam si de
0] e

Of the terminals 115 and 116, portions remaining in the casing 110 are protected by a
sleeve made of insulation material. Two types of sleeves are used. One sleeve 174 is made
of synthetic resin and engaged into the roots of the terminals 115 and 116, A part of the first
sleeve 174 spreads to one side of the electrodes 113 and 114, forming projections on the side
of these portions and fitting these projections to the through holes made in the electrodes 113
and 114. This helps prevent the electrodes 113 and 114 from coming out of the sleeve 174.
The second sleeve 175 i1s 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
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el ectrodes 113 and 114. The upstream sides of the

el ectrodes 113 and 114 are supported by the first

sl eeve 174, which is engaged to the termnals 115 and
116. On the inner surface of 5 the Iid 11 Ob, a support
176 in a shape of a fork is f&ned so as to fit to the
position of the first sleeve 174. (See Fig. 6.) This

the%éuaa@I‘sr(eedéﬁmquh@aehh@dédn@%n&qigﬁ of the first sleeve
and becones a rigid support, together with the

2?2 DR aRb R ht ot 05948 SFeRER e PR therpnsRtpm side of the

port 176 catches the electrodes 113 and 114 with
elec;tmdgs dhbiarthd}4.  fThegenstreampidgp o€ therhectrodet 1 Foards 1 it ge sppported by

114 can 10 maintain an appropriate space between each

the Firfiatec0d 1Vhewhichies eigapbdtd thd tériimls TieardoWEst eatheshgke Surface of
of the electrodes 113 and 114 are al so supported by the

theizld]ﬁg r@ﬁ, as%l.lfgg&gqgg grg a %Fﬁfﬁaﬁbg@g 't I?rge% s;ahasttg @of@ﬁ‘k 'f)gm{la]Q of the first
SleSiiplar t (oo afige HORAEROYN % FlEs FIY P RoEnal Tt slecve 174
110b to face the support 177. (See Figs. 5 and 8.) The

andebeeomendemid $1Hpds, togdthtt Avithrtbe sevoghslebye 1 HefiBuygpbe gap between the
177 and 178 at the | ower and upper edges on the

fi rs@%‘ﬁé@& rEAMhsd dRe 'cBSRECEddYel 10aSO B8 k- sﬁélbeﬁo MPpofS176 catches the
shown in Fig. 7, the eleCtrodes 113 and 114 are so

cofARPSFS sbL31 A8 19 5, SORPE M PSRRI G 14 o

surface of the casing 110. Mreover, as_shown in Fig.
mamtain pRARIrepiate sRase betwegn gachiotherrcn the side phthgdid 16bt o 20
keep a space between their upper and | ower edges and
t heThédewnsieafmogidesadf thdhelectasdend13 46 114 &Keralsocnppoteddy the support
are in contact with the supports 176, 177 and 178 are

for??é&eogt ﬂh@qﬁn%r suffded bF Wke{sﬁrg 0. S@Pmk'sﬂ Jﬁ? Hfl'?'i'r?ses from the

, a space Is de bet ween t ream and

oSS 5095y ShoL 0 PR R Wi Mo o

neg:_essarﬁ to make the width of the casing | 10 much

thesgedlinigenf the tid 180 tnsiice the supperdhEl.r USee Figs. et Brodhe elecgrodes 113
and 114 in such a manner that the surfaces opposite to

and N84 are caught by the supports 177 and 178 at the lower and upper edges on the

downstream side respectively so as not to move.

As shown in Fig. 7, the electrodes 113 and 114 are so arranged that the surfaces
opposite to the surfaces that are facing each other keep a space from the inner surface of the
casing 110. Moreover, as shown in Fig. 5, the electrodes 113 and 114 are so arranged as to
keep a space between their upper and lower edges and the inner surface of the casing 110.
(Portions which are in contact with the supports 176, 177 and 178 are exceptions.)
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.
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surfaces that are facing each other are attached firmy

to the inner wall of the casing | 10. In order to

prevent foreign objects fromgetting contact with the

el ectrodes 113 and 5 114, a strainer of a netal nesh

is mounted on the upstream si2de of the el ectrodes 113

and 114. As shown in Fig. 2, a strainer 180 is pl aced

i n yihen G0REGsEP) tdinaRe Bk mdﬂ‘@fﬁfcrcﬂhﬂgrllé%ch%mail@tr it is possible

t he purpose of preventing foreign Obj ects from
i ntr

N to feed al ve :
to coppie Relarl et T et A e By el e b Blppsiee o the
100. A strainer of a mnet aI mesh 181 js nounted to the
surfdersribat neafirio dachopthemase aiteded Saaly to the nney walkpt tha casigel 10.
strainer 181 prevents broken pieces of the el ectrodes

11 3inadiderlibAprevani fofelgavbbijecto omwperting leeytaar with henelectraales 113 and
and broken due to being used for a long tinme. The

114""%‘2{?& e?rLgfla%et%lé%e &9 Rt cﬁ%@ﬁg&?ﬁa é@ftBQE feE‘EPﬁdkE 199 and 114

P der or ‘exanpl e oca 1ons O
strainers 180 and 181 are n imted to the )
As shawn isFig Rea sbpaet | %he Piﬁceﬁﬁ@ RS sRngetion pge g gst ?fﬁ%\ﬁﬁramef 180 is

side of the electrode" and on "the downstream 15 side
for dffie purposelof prevedeig freigs abjestsifenn inthelyngiate the witerdeet! walve 50, and
any |ocation in the water feed passage. The strainers

it a]]sggeﬁ@@aslazﬁ éﬁfrﬁarﬁ SimNGIreheSion tid@ibn LA QOGN Obj ects they
catch can b renmoved or substances contributing to

L R S

122 is connected to comercially, dlst i bu Iectr
1lipgwei14121Tf@ost@§wrdSétp@@/ea@vmolmoplchsOo the Citodes T15'and 114 from
predet erm ned vol tage. The out put vol tage of the

flotvirgnadtavtiearthdy arel thinned touf amtiblokem diekd bevag asedefariaf loag time.  The
circuit 123, and is then formed into a constant voltage

wa&)f oﬁtl&ol'T§tc§’15‘Be l’é?éc%@(gfs Ldite G rhouri]t%@ thel &rdifke 18015} Skkimple.

tage circult 4 1's connected constant current

C|r 125. onst rf, nt cLy UI-t 23 0 te
" Sttt otGe By SdlEidts fol ffiteftte (JBHE" Rt
eI ectrode drive circuit 150 described later w thou
thebesindigions of menotieg by “therupstream sidg aftbe slectrodesiagd gnc éhc downstream
through the electrode drive circuit 150. To the
side QGTRE Gll@krodetiafd Kdtfafibdthey) eart b oplpxadeat drdllocaioml mothe water feed

connected, in parallel wth
passage. The strainers 180 and 181 are removable so that foreign objects they catch can be
removed or substances contributing to clogging can be cleared of.

Fig. 9 shows the drive circuit 120 for the ion elution unit 100. A transformer 122 is
connected to commercially distributed electric power 121 so as to step down 100 V to a
predetermined voltage. The output voltage of the transformer 122 is rectified by a full-wave
rectifier circuit 123, and is then formed into a constant voltage by a constant voltage circuit
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
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the transformer 122, a rectifying diode 126. The out put
vol tage of the rectifying diode 126 is snoothed by a
capacitor 127, is then formed into a constant voltage
by a constant voltage 5 circuit 128, and is then
supplied to a microconputer 120. The nicroconputer 130
controls the starting of a triac 129 connected between

resigfaficeebuzh thdde@rddeBirive €REit PS0. t he transformer 122 and
the commercially distributed electric power 121. The

el e [ I [ GUL 50 ] f e: .
1 SChl BESHi gty el BATHOSA e NGl pvale i
RI to R7. These are interconnected as shovvntjn t he, _. .
thetragsfogmer 137, pHectfymgsdiadeot2ag Thsputnts valteaseolhe regtifying diode 126
phot ocoupl er 151, and the transistor 2 and the diode
is siidotlmdrbyea pdpacieoldsl, ér thib Fornkdanth o destabt veltaged¥ acenstant voltage
phot odi odes, and the transistors QI and @ are

cirﬂxfn\Ssz%t, Eﬁﬁ‘r%i @%??ipg"lﬂgh %o @rﬁfc%@ﬁﬁlﬂe‘? 1 38.30TheERMG ofmputer 130 controls

feve etoaline and a | ow | evel

vol t.age.(or. z vol tage, nanely, “off' ) to a |in 2

the ating Bhe Pt i smetios Deiien i cphof thepsiad ol e transformer
transistor Q2 to turn on. Wen the transistor Q turns

122and the commermallyl distebuted elegfhic pawer bl st ors R3, R4, and
R7, and this causes a bias to be applied to the base of
the ThReRECEHOE drilB.cirlhit S50t BecdnipdRed oF MPMBydeltragsiRdrs Q1 to Q4
On the other hand, the diode DI is off, and thus the

dioa%? ﬁziagiél ?525 Ia.% {%ﬁ?%&fsfkl R 360 ﬂjqu:eyco Fég:nﬁ{kﬁgt%% the figure.

State, a current oWs
anode-side 20 electrode 113 to the cathode:side .
The tiapsistgt Q1 2nd thaghoge 3L foryt a 0@&@9‘%@@ 4% B¢ transistor Q2 and the
100, there are produced netal ions as )
dicqdesD? i foshya phatogedplérohs2.t ot dedesviRh and D2 are photodiodes, and the
negati vel y-charged ions. Wen an electric current is

traﬂ_ﬁﬁéﬁd}tEﬂooggfaret;s}ﬁn&t%sﬁio%_ion unit 100 in one
di rection or a long tine, the electrode 113, which is

at t anade si de i1 ,F T Il e )
el ec?ﬁ%d’é’c'ffﬁfnpb\ﬁef clﬁoi %9% gt}lléﬁgegﬁ lhg%lgagg} ez,ie l%glqueg?% 2 low-level
inmpurities in water in the formof scaleg 2 osi ted :
volagsi (or zamei voltgegy ramnely, ¢ o Jdera ket c el i, ﬁw@??dfgﬁglnafﬂlﬁ &R, and this
unit 100. In order to avoid this, the electrode drive
cawdes chel ttandfstdr Qntolternaper Wheh the trangsopQR swny on, a current flows through

el ectr ode- cl eani ng
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 Q1 is off, and
accordingly the transistor Q4 is off. In this state, a current flows from the anode-side
electrode 113 to the cathode-side electrode 114.  As a result, in the ion elution umt 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
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node. In the conpul sory el ectrode-cl eani ng node, the
m croconputer 130 switches nodes 5 of control so as to
invert the voltage applied between the lines LI and L2
and thereby reverse the current that flows between the
el ectrodes 113 and 114. In thi%s npde, the transistors
Q and Q4 are on, and the transistors 2 and B are

depbited MGt NMTHIOE sthe Jp3ffohagnce sroHBtied eluti@pabiid 160/, In order to
and switches nodes of control as described above every

{: ] r m.ne t. LRI .
R
particular, the resistance of the electrodes 113 and
mode.4, varies and as a result, for exanpl e, the current
that flows between the el ectrodes decreases, the
conslnatht compobBaty eeéstmdietcieh@mgrmodee shd mrocdmputer N30 saghes modes
to conpensate for the decrease. However, as the total

of &dntl & .J[Jﬁﬁn{f&'@ HeArfage Egﬂﬁiea BBrwedh thd BiksUNY 4ndi00and thereby reverse
% end fe. Wen

eventually reaches th of I1ts service |
even if t

this h ns he 1 e ontrpl is .
thesritan BRE%: REMERP bt ESturs TPE G 11 Eartuis pe, th; gppistors Q1
t he out put voltage of the constant current circuit 125
and Q4ragg emcind jthe fransispors ¥gand Qbarei iff. e The raisrprempates 136 has a counter
the decrease in the current. In order to cope with
cagabiliBy, dnd éiieches meddel dfndatroldas desssiben abdveeewny temd a tppedetermined
flows between the electrodes 113 and 114 of the ion
Si nit 100 is nonitored on the basis of the 20
9m§%|'§§gw?hat it produces across the resistor R7. Wen

t he rrent becones ua 0 redet erm ned ni_pi oum .

cur r Sthen e i JBRUBD bR Sochiod rorivsocBedss, 1 pariculr, the

The fact that the mninumcurrent has been detected is
resistance of theeeledtrasies d1phnd did,odseDd whi cesultsfos epampleothegurrent that

phot ocoupl er 163, through a phototransistor @ to the

floWs ChePweeiP tHeCEledidflies TdeereadsC fHeCeURtabe butéfl dikan IS Mes its output
by way of a line U a warning indicator 131 to nmake it

o B2 SR AoV e T L s, e o

anel 81 or in the controller 80. . . : .
elu%on unit 100 eventually reaches the end of its service life. 'When this happens, even if the

mode of control is switched to the forcible electrode cleaning mode, or if the output voltage of
the constant current circuit 125 is raised, it is no longer possible to compensate for the
decrease in the current.

In order to cope with this, in the circuit under discussion, the current that flows
between the electrodes 113 and 114 of the ion elution unit 100 is monitored on the basis of the
voltage that it produces across the resistor R7. When the current becomes equal to a
predeterminéd 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 microcomputer 130.  The

microcomputer 130 then drives, by way of a line L3, a warning indicator 131 to make it
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Moreover, in order to cope with a fault such as

short-circuiting within the electrode drive circuit

150, there is provided a current detection circuit 161

that detects the current 5 being |larger than a

predet erm ned maxi mum current26 On the basis of the

output of this current detection circuit 161, the
. | rac . 0 i st J g.' a i at 13 . .
e A DR oERAKE: o Vel PBa rRAGSIGH B provided in dh

currept .circujt. 125 becones | pwer than a previousl
opSHONAHARGLN t AgB DECTNGD det ect fon of roui ¢ 163

detects it, and the mcroconputer 130 |ikew se drives

t he Marevivery itk noflec 40 ovpel Bith alfdullisechnast shorti-anesitipgneitlin dhie electrode

by the ion elution unit 100 are poured into the washing

drivd!Bircuitn 1M ehbRl &k Providedraniigfent Weieation GiRGitalsl ¢hat detects the current
softening agent to be used as a treatnent agent are

.added | he fi.nal . rinsin r . Kl 1S I -

beifip el fhahi g 4Rl SRl BFESF; Dbt Mapispr g e of s
final rinsing process, after the sgueezing process of .

curggng (fletssgion qicait nHil, ﬁh@d’é@wwusqre&%dws e warmigg pndicator 131,
420, whether addition of the treatnent material is

Fuskdrewie dvhen thobutpst wiigk efltheWbastant' @it ¢iomitolf2Sebecomes lower than
treatnent agent" is selected through a selection

|, O t rati.@n/idob s :
» RGP B3 e DB 0SSR . and e

T R O

previous rinsing processes. 20 In step S421, whet her i
t he Theametabinnsiasneraied by the idneeluideieenia e argpousegdato theywashing tub
is netal ions and a softening agent, or not, is

in b Eslledne Wasmer' metal i ons and a softening agent” is
sel ect edgthrough a selection operation performed by way

Ot RS AVoRERRE AerRA06L ubdas o BB A ARERHEA n the fina

to s not, proceeds to
. In step S422, th aof the in.water feed valve.50a. and
ringig PSOEsvarh [LSc JaM GREOTORE HEeRiBHelE e aridrame In the
flows into both of the main water feed(Passage 52a and
finahrénsingoprweeses aftef thedsqpeasingoprosh of step S500, the flow proceeds to step S420.
In step 420, whether addition of the treatment material is selected or not is checked. When
“addition of a treatment agent” is selected through a selection operation performed by way of
the operation/display panel 81, the flow proceeds to step S421. If not, the flow proceeds to
step S401 in Fig. 12, and the final rinsing is executed in the same manner as in the previous

rinsing processes.

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

ions and a softening agent, or not, is checked. When “metal ions and a softening agent” is

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 $426.

In step S422, both of the main water feed valve 50a and the sub water feed valve 50b
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Step S422 is a process for elution of netal ions. A

predet erm ned anount of water, which is set to be nore

than the volume of water set for the sub water feed

valve 50b, is 5 flowing, filling the internal space of

the ion elution unit 100. Siniil taneously, the drive

circuit 120 applies a voltage between the el ectrodes

n

are %%gneﬂo?nn%gﬂgaggﬁgsgﬁgo dbtlﬁﬂt%g ?lﬁehltggﬁlla \U@Exafe V@%ass\ﬁ%% 55, Hlfbﬁe sub water
fce(i rm ng he el ectrodes 113 and 114 is silver, reaction

P ﬁ\@g g' + e- occurs on the anode side and silver

ions Ag+ are eluted into the water. The el ectric

cur r¥ep SARDE mpropessvierelutioreobinetat iopsle sA prédeterthiretldaniaunt of water,

10 direct current- Water to which the netal ions are

whiH d& detf foOW& miod ehanhidie AR BN wath aBDRIT the sulrRtdre&d bilve 50b, is
poured into the washing tub 30 fromthe water outl et

r e Fr.0 h f .

ﬂO\?Aﬁgd?Y]l 5{%&1‘58 n%%f:g rof éﬁ%h&n Eiufign u [t 0}1a§ %ﬁg%n uﬁﬁn the drive
the main vvate feed val ve 50a fl ows out and is po

cirquitt 120t applies & xp eg\\ggeﬁ]t thg glegisadesdd 3 @yd\,],ﬁ qg)fthatllgmi ﬁgthc metal of
sub water feed passage 52b. If a treatnent agent

which olidyeare figrmagieane plubtaibintvethn vatgyp| Ween ithet metah fortmirentheetedctrodes 113
agent chamber 55, the treatnent agent (softening agent)

f i ng + 3

and gl éieﬁ(ilel?&tw?ez%ﬁ& WP%% Thl X gﬁ%l gllc%&n}g ?gqgee?@esél%hm AiCer ions Ag’
si mul t aneousl y vvhen the nmetal ions are added. The

areehited into theawsiep e elentsc gorend dlowingihetivieen Hie eleatendes élbpnd 114 is
i nside the treatnent agent chanber 55 reaches a

dirgot eaeetr Miwaeet th evtith thEhaaldendrt adddiefldwaintslthdQietergent chamber 54
treatment agent (softening agent) to be held in the

and m&%@ﬁ?ﬁﬂﬁrsﬁqw th f@&Eﬁﬁg @B 3ok hd %vaidrrﬂ%ltl %ﬁeﬁy é@?nof the water

S poured Into tHe treatnment agent
'X%gg predet erm ned anmount of water (so nuch as or
ou than the anbunt to cause the effect of a siphon
to occur in the siphon 57) is poured into the treatnent
agenftromtharspb wasd, feedheal ve HOyatratlerf amahiny af wateh thani that from the main
closed. This step of feeding water, nanely, 28 adding

waer fécdadalRNS 0220804 outl £rdlie pboretBsito akg Redinkemddelt chamber 55 by way of
irrespecti ve of whether or not a treatnent agent

the %8&%?&' %52%618 IEF SRt ag%t({s&d’kﬁmtgra%@ﬁt%% bé%Q%Dprhed 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
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,
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addition of a treatnent agent" is selected. Wen 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 predetern1n@ﬁ | evel when wat er
containing no netal ions is fed to the set water

addigv el tredtﬁn@ntaﬁgéﬂtcﬁl effofthed® auRntagal Wt]@@%f whether or not a
el ectrodes 113 and 114 is st opped. fter the ion

Ll

tI’CEﬁJ’ﬂgItlt a ?tu@n‘rten]ngé) Véqﬁ@%ag%%@r? @311 Ionntlljlggregg%%} %epgcm%er 55 so long as

d@a stops water supply when the water |evel in the
|°ﬁ@t'ieﬂ':5"en1@8‘?3’® ’(Séﬁléﬁfég the set level. As described

above, in step S422, nmetal ions and a treatnent agent
(soft éMhenga qgaidte)rmimdearadmi&dofs\'wmaf camemitgy yetabHdowsvieds, been poured
this does not necessarily nean that the tinme during
1%'tﬁ@u@sﬂu\'iﬂgﬁfbwtan@ Honé ab@ﬁ‘bf‘ ﬁgﬁﬂlts) l%rHﬂH{%qgater is expected
Into the shing tub through an e ect a sl pho

G061 BgekeR i ety %@‘c’?aﬁ“&ﬁl'n%gh'?éﬁe%? s B he set wate

time may be shifted to be earlier or |later than the
letdiethe applicationtod a valtagelbetwesn theietectrodesstidpmdgeras atapped.  After
of the netal ions and while water containing no netal

thenén emtidddinit PORkioys fgeflerafibte of MER4INBAS, thESRMin water feed valve 50a
(softenlng agent) nmay be added. The p0|nt is that it

ét ﬁtel X 5 C? ?1:312 o\?ﬁell ?ﬂgsat?]?re&l?t% Q\g}g rp{ {N? \E?[%lgfegél(%H%?@{MShing tub

:ﬁ)e" é@t ed respectively in one sequence. 20 As
caehepthe Bhke¥sle, the terminal 115 is formed to the

el ectrode 113 |ntegrally and the termnal 116 is
f or sl dessribed albdvec inr vefe S422 matdlegnsadridya tréatmentt dpents@ofening agent)
netal. Therefore, different froma case where

Ak faﬁ@é@ﬁﬁmﬁﬁﬁéﬂuﬁgar Ho%@&eﬂﬁ@%espﬁt SREdsdrilfliphdag! rtﬁﬂctﬁe time during
does not occur between e eI ectrodes and” term nal s,

\xﬁgﬁ aﬁ:aeﬁia nttlaggr(letl R OS' gr el )}oggénpfis}?n%tub thlé)l]gh an effect
manuf act uri ng Pr ocess 29 The sPace bet ween_ t he
ol auphosrompiaiglygierisauthe dimgwhile thedop glugiop ik 10 is generating metal

manner, becom ng narrower fromthe upstream side toward
ibhe BRithensf the abowwi tilee makibs shifled $o bbiearlier or later than the other.  After the

1on elution unit 100 stops generation of the metal ions and while water containing no metal
ions is additionally fed, the treatment agent (softening agent) may be added. The point is
that it 1s sufficient so long as the addition of metal ions and the addition of a treatment
agent (softening agent) are executed respectively in one sequence.

As described before, the terminal 115 is formed to the electrode 113 integrally and
the terminal 116 is formed to the elecirode 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.
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el ectrodes 113 and 114 be in line with the flow, and
the el ectrodes 113 and 114 are nore I|ikely not
generating vibration, thereby even when they wear off
and are thinned, they 5 hardl¥ are chi pped of f.

Mor eover, there is no concernz?or excessive deformation
of electrodes that mght result in a short circuit.

The Thegpdcedrswiddti@nelediidteara3 sdngppirdt Rdset Mo deMANN@ipered manner,
that a space is made between them and the inner

e | Thi . et al .
b il B ThWhstidin 10U Bt B8 SVRHERER ST Thig makes the
the inn surf of the casi 110 and causjn 10 a

Qrradet o and 1 Beaw Hing bt the A, ang ?‘%@I@W@c{%% and 114 are more
termnals 115 and 116 are fornmed integrally to the

lgtedye npogdewrdting wibdatioh] therebypecni whéry they heear| &t tand des thinned, they
113 and 114 are eventually depleted as a result of use.

KRUS VAL cHipifedt SFFM Mdr8ovet SthRdisL A6 ®Reth dob&xkERivel 4GB mation of

depletion. 'In an enbodi nent of the present, the

ortion f.the termnals .115 and 116 | ocated inside
ﬁﬁcéroéjg%ﬁ‘ﬁgmﬂ’ér%fpgl %rsllﬂ)q‘rgflé%lfsled by the sl eeves 174 and

175 nmade of insulatin? material, and are guarded from
depl &h¢ elacteedesdd3 ppd dil ¢ @ra suppedebinc: menner thits: sperets made between
prevent such situation as the termnals 115 and H 6

them ddokeninher sdrfweyofothetdaging Uoe. Thiv hdlgs preveht @dedal layer from
113 and 114, the portions where the termnals 115 and

; f { h kNS .
Rl fom (B PRORIR 11 o8 114 BORe LR S Elck 07y o0 AR causing
of f, starti at alparti on where the space between them
ROy ey e SiCtPReSyener al , depl etion occurs at the
edgeﬂgortion. Al t hough the termnals 115 and 116 are
| ocatdibough thisdermpaals ddband dé6 efe fonmed idegralbytrstheledectnodes 113 and
114, they are not conpletely at the edges, but at

1B heepectioely, theséldardies ti1gnmdf riamre hivegdlgies deglbrRa efsof esult of use.
it 1s not necessary to be worried about a situation

H’B%ﬁéégﬁggéﬂiiﬁééé Pl Eﬁcﬁﬁfd %l—gmﬂlt be Képt S Qlet. ehrf %Er‘ﬁggdiment of

Feac erm na cause a breaKage of

termnal at its roqQt, The.electrodes. 113 and 114 are .
st dbb potipss b tamugle Ty and 14 foraleblippide (fe Sasing 110 are

protected by the sleeves 174 and 175 made of insulating material, and are guarded from
depletion caused by electric conduction. This helps prevent such situation as the terminals
115 and 116 are broken in midway of their use.

In the electrodes 113 and 114, the portions where the terminals 115 and 116 are
formed are rather deep inside from the edge on the upstream side.  The electrodes 113 and
114 wear off, starting at a portion where the space between them has become narrow. In
general, depletion occurs at the edge portion. Although the terminals 115 and 116 are
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, it is not necessary to

be worned about a situation that the depletion starting at the edge of an electrode reaches
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176 on their upstream sides. On the other hand, the
downstream si des of the electrodes 113 and 114 are
supported by the supports 177 and 178. Since they are
supported rigidly 5 on both upstream side and
downstream sides in this way,3@ he el ectrodes 113 and
114 do not vibrate although they are in the water

B fdrmital tdSaule 4 Sﬁe‘:ﬂ(ige dring @hRRhrfH#8sockl3 and 114 do
not get broken due to vibration. The terminals 115 and

116 t hr ou t.he bottomwall of .th I.n 11
o berhe, e s 418 MR v e e P g B kst g 148 he suppon
external surface of the casing 110 is 10 subjected to
iver therensirgam sidese cQndhe sthenhnebitbe downsteamyiides qfiffie electrodes
casing 110a (Wen warmwater in a bath tub is used for
N3sdhidnid 4 25¢ & e6 bealsysuppoitel TLaRd 178.0 Sifke they ereisoppated rigidly
the washer 1.) or because the casing | 10 is cool ed by

Fe: £
56 Y ary RUE b DGl s A Wy URE ARG} 91 g 114 do ot
and 116 and do not stay on the border petween the
Bsote AdhouEh 16635716 in W ey RHEETE aith § Festb, theredeupeisel 137gd 114 co
15 situation is devel oped in which a short circuit
et @et broken deeto vibmtioer m nal s 115 and 116 due to the
wat er caused by dew condensation. The casing body I 10a

is arTROGedindst 1 Stahe 116 eoeirbigh thelboflbrh Sedll sMhdeusingdbody 110a to be
horizontal line, it is easy to nake it constructed in a

manner, that the term nal 1 d Q : :

RS, AoDval o TRl pddah, ¥ bl NufECe 8 thbaging 110 i

t hrough the bottomwall of the casing body I | Ga..20
ctadotes dews conesmiption Becayse sisemygate Fonsagt| with thepcasing; Hida (When

ion elution unit 100 is smaller than that of the water

vaine twakerlin la teandnibais ukal fpe wasking s¢teamess teasyt toantfrudenntdithe interior of

the water inlet I 11. This nakes water entering the

AR AMer LY ]9; tﬂ%dgﬂmhtz E&‘siﬂ%ﬂ l?oisic_ﬂlt)lﬁg S# féeding ff Watbfehe water from dew

Interior © casi ng W causi ng st agnant
ai r, and sqak Eﬂp %¥ectrodes %#3 ﬁ %14.0 et el
SandeBraB Hoss e the, Sanieh connecteOdhe CrmingliHl Abd 116 and do not stay
have portions that are unrelated to 31 the generatign
oft thetbarder dretwesn theeteaminalanlirernded1@gad thecageg Ji0. Nbperefore, no
only the cross-sectional area of the water outlet 112
situabiohlis devdldyged inh@hich a short circuit occurs between the terminals 115 and 116
due to the water caused by dew condensation. The casing body 110a is arranged with the
longitudinal direction on the horizontal line, it is easy to make it constructed in a manner
that the terminals 115 and 116 formed on the sides of the electrodes 113 and 114 protrude
downward through the bottom wall of the casing body 110a.

The cross-sectional area of the water outlet 112 of the ion elution unit 100 is smaller
than that of the water inlet 111 and has larger resistance to the flow than the water inlet 111.
This makes water entering the casing 110 through the water inlet 111 fill the interior of the

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

Therefore, such situation as the electrodes 113 and 114 have portions that are unrelated to
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of the water inlet |1 | | but also the cross-sectiona
area of the inner space of the casing 110 is gradually
decreasing fromthe upstream side toward the downstream
side. This makes 5 generation of turbulence or air
bubbl e i nside the casing 110 Bk reduced, thereby nmaking
wat er flow snoothly. Also, this prevents the el ectrodes

magelhea&tw JTRfet MBbAsafht béfnm@n rﬁeﬁeatdgamt%c@ r bubble.
The nmetal ions conme off the el ectrodes 113 and 114

qui ckly a Q | ectrod

Tra Uhue ekl &i“encgrgé’ﬁa&%ﬁﬁﬁ* Ay P RO 13735, 8 than
ion elution unit 100 is arranged in the nain water feed

ofdhe water goet g dupalsathgerosepegiinahered pf the iRpmensrace of the casing 110 is
| arge anount of water flows- This permts the netal
gradislltyoddeseasingr fedre dho wipstodant Brleaasanigthe dovmyureaIsydeandhis makes
prevents them from going back to the el ectrodes 113

gﬁ:ﬂgramﬁ’of ttﬁ%ﬁ e'nE‘@ %F‘ gﬁ' H"Lﬁbfehf?lsﬁgfthéz hﬁsﬂ%y 11 bd ?(fﬁu@é(?‘tth%by making

he wat er out I's placed at t owest eve

the i r sp casin 10., The efore

VEeiTRGY OPORETE: 4501 RS (EFVDE HieopetiTles Jhilly Mot melted by the
stopped, all the water is in the ion elution unit 100
efmtvmemftantbubblegh Tihhenetalt ions come off thd 2lectrodes dhs egddiéd guickly and
no such a case occurs as water renmining in the casing

do A& dosback @ et edctrddes0l 18 dnda 4 a4hds tnbﬁam%lthe%madnep oPfdntelution.
100 fails or breaks. A strainer 180 is pl aced on the

upst r onl eqililcg{ uﬁ?ﬁooeﬂsgﬂahg &%%aﬁpgage%r‘:ed-rﬂ%s%ge 52a for a large

nakes possi SO|I oreign
|sts | ggr fed to the |on elﬁ@y 20 uni.t 100
Bieck largesammenns af wager flews ¢ (Phispsrmitsghe wietaljons to be

prevents it fromreaching the electrodes 113 and 114.
conak quiestithy casang bilequycklygland presdosshemtfrodmgmige batleto the electrodes
el ectrodes 113 and 114, nor cause a short circuit

bt aMen 4t has ﬁic?e%slhgdi%%ﬂa@e@weoxﬁémtlcﬁ%cess' ve electric
current or to lead to metal “ion generation shortage A

o1 cot Fet pRel A R I RIS EEAT e s iy g the csin

114 are depl eted_and becone fragile due to_a |l ong-t

aereiate, When feeding of gvatgrde dhe 19p glutiqa upit dR@ is f;sw&fés all the water
flow, the strainer 181 catches these broken pieces
in the ton elution umt 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 1on
elution unit 100 fails or breaks.

A strainer 180 is placed on the upstream side of the electrodes 113 and 1.14. This
makes it possible that although solid foreign object exists in water fed to the ion elution
unit 100, the foreign object is caught by the strainer 180, which prevents it from reaching
the electrodes 113 and 114. Consequently, 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 1on generation shortage.

A strainer 181 is placed on the downstream sides of the electrodes 113 and 114, If
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so as to prevent themfromflow ng toward the
downstream fromthat point. As a result, broken pieces
of the electrodes 113 and 114 do not damage an obj ect
on the downstream 5 side. As the enbodi ment of the
present invention, when a wasier | is furnished wth
the ion elution unit 100, foreign objects or broken

H%@E&?od&fs 193 8d 104187 dBYerdParfl se%sn@qh- %FPe dh@u il 1ohgl ime use and get

ere are no stralners 180 and 181. erels a

SIbI|I f.0 n obj or
BB P oA oo RGP PSSR0 FUH A TAhqapei Edrgken piece
wher e forel n 10 objects or broken pi eces of el ectrodes
soavdd preventaibhmdfrom ihgdewardithe depessermdgremdhairppinig, As a result,
a person who wears the laundry later may touch them and

Hriedn plecee v ahé aletodws 118 anlid 14 Wormt demsge ahebjeByogeie downstream
hurt However, installation of the strainers 180 and

g 1 can avoid such a situation. Both of the strainers

i 0 and 181 do not have to be pl aced. Vhen |t IS

determned 15 that .no installation a st

causeds wegpbgrimgnt of dhegpressat MVeRtiann ¥ w3 vaBRSTob s feyghed with the
Back in fig. 14, in step S423, the rinsing water to
inhiehitionhenitmdo@| fo'rccjgm; objedtst ttrebrbkeapiwmt ofaglectrodes afidyebé atjached to
agent) are added is agitated by a powerful water flow

1smf\§%lifftﬁére a§eNh6 kirainétd 18DWRd P PORIRSe fscarﬁc@gb.mﬁ tﬂah foreign objects or
[laundry with e netal ions and attachnment of

th
G o, AP 5 RS o, %%”{fﬂan%nr@e

i ons and the treatnent agent (sof t eni n% can,
ohi¢teer tinkeropipgey of glegiedas rgmanaﬁa@a@ 1§ 9 Le\saquyo SavsTENg @f‘d drying,
the laundry. After agitation by the powerful swirl for

& pprsedleitey wearedhd lamadnt haeer frhaywmtopcio clesed and tfeel sinepmfitable or in the
In step S424, the situation is conpletely changed.

@g\ﬁ ?zgsifa,bet I.glﬁ}é Eﬁlqumpeq—lwwé? %tﬁﬁtloﬁ‘@f‘ fHé sﬁrlaﬁl\éi‘s( 180/ #4d 181 can avoid

urpose I's to make the netal ions
ached.to the surface of laundry to exert their
@SR | ong as there is a water flow although it is

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

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

By thoroughly agitating by the powerful swirl, the metal ions and the treatment
agent (soﬁening 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
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there is 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 a method to make 5 users realize that the
rinsing process is still in piogress, for exanple, by
di splaying an indication on the operation/display

maehoﬁlgﬁlm ewagat qtstilﬁleusgﬁfrﬁoseagtte%hm the' fneia$ jons attached to the
perm ssi to stop agitation andpacet e water at a

d d qf
SRS i B BRI, S LAY 3 S S s i
the flow p 8ceeds to step S425. Here agitation for
theT§ U PAPISY és&wfttlé%fsagawdermnsfmsHhafsfhﬁgopﬁraﬁemfftm washer 1 has
water flow (powerful swirl). This helps distribute the

treet averi Gharefoe tdpitatiar isiexoauted mildlynd Howdver, éf thive isretnadthod to make
i ons have not been spread and make them attached

J&%@eé(hzﬁhta? rtheshgﬁn héoes§ F&gstm Wg@éé‘@ﬁe@@r &&g%ﬁegﬁ)g d?lsplaymg an

nsepS4 e pul sator otates r
the forward n rev di rect,i ons at
PR e deratopishf WAk h D Evprle ff&mfafsyatfe%dg@rpermlsmble
and thereby permts it to spread evenly in the washing
tostope@itatiqi ed plecaibaavater aprepadstllli on for squeezi ng
rotation. An exanple is given to show the distribution

of tiMRer ®peead Bf SildRwifl OwhicHiiNbE: @6 beGufficiéne rﬁoraé&%r%; to absorb the
( power f ul svm rI) four m nutes and fifteen seconds

LGPio 05&@(15 ste WYE 8GNSO forledl executed again
AR, ifle S g AealEh Bl o

) and ong mnut e ani secon

ste S406 20 even spr .l aund; Tot )
Wit friag éwow@l pat egtﬂeﬁwev@ eial wﬂg-m ﬂhm@éng_ps 6\?}5 py;,metal ions to

it is preferable to add netal ions and a treatnent

thg @nttiofis of tasmidngwheye the) meabpas Ated yot bEan spriead elcmelsethem attached
when the netal ions cone to contact with a conponent of

ﬁ[lﬁﬁ softeni ng agent, they change into chem cal

conpounds thus losing the antimcrobial effect of the

et al Ahgrngtteﬂ MRV Bl g Sl Wéjrgce 4%n§%$ S4%E nft ﬁl ngﬂg the pulsator 33

remain e rth|ng ter

rinsing process. Also, the |loss of the effect of the _
ratates repeatedly Am thgforward and then reverse directions at short time intervals.  This

permits the laundry to loosen, and thereby permits it to spread evenly in the washing tub 30.
This is done in preparation for squeezing rotation.

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 $425 (powerful swirl) and one minute and forty seconds for step S406
(even spreading of laundry). Total time from step S423 to step 406 is ten minutes.

Basically, it is preferable to add metal ions and a treatment agent (softening agent)
separately. This is 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
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conpensated to a certain degree by setting the
concentration of the netal ions appropriately.
Therefore, by adding the netal ions and the treating
agent (softening agent) sinmultaneously, the rinsing
time is shortened conpared wi 8% the case that the netal
ions and the treating 5 agent (softening agent) are

t5le ke ddseloy rankiipd pfoeesss epdidit the 16RCES 8RS effdct IdfNBE NPetal ions can be
| eading to the pronotion of household efficiency,

L T —

hat _th al ions and the treatnment agent (softening
t‘@%?fﬂe, E‘iégg‘slﬂﬂ themetahons apd thegreating pgent Sfieaing agens) pigltancously,
prevent themfromagetting in contact 10 with each
tht hewsingriime 1 bioyteaad eompdred waghihegeaselthaBéhe inetal ks and the treating
enbodi ment of the present invention, nmetal ions are

SRS R S LT LR 0 s o

RHERIAS 1 BS8h o SR RROE P BRRN o4 SERREE R A G of resistance 10

Since the passage for adding the netal ions to the

michelieaé rraiuced Siightbfhus separated fromthe passage for

adding the treatnent 15 agent to the rinsing water, the

met al Althasshainds tinevitabRathaetiie agentiofseiid e tgata@anayero(softening
not get in contact with each other until they neet in

%]é(;étﬁt)\é@&lﬂ i %hd %S@I%m %A G0 Hei¥slrible 48 Erevgﬁttﬁkmi iy %zfa{hnlg in contact

ange into conponents by ‘getting co

with the treatpent agept (soften] agent) of high
Vishcark e SRULTEY| 5L h S NaEAEr obl Hhe wbodipti of the present
the description, the final rinsing is assuned to be
peeitamyagtahians aré adied go thetveashingOuls 80 froth the makrewales fied gpassage 52a
tub 30. However, it is also possible to performthe

firt\gh thé deieRginb Yhanvik 4. DEhE GreR@ibn€ dgend fbfledingi agehth€s added to the
manner of "rinsing with pouring water." In thi's case,

RBSARAI S, R OB ALANIREBlcdESs, Skl MU g s

again for "rinsing for correcting uneven spreading o
matahdpng to thefinging Water iy ug geRapied HoR bR gpeREe ad%ﬂﬁﬂ&? treatment

of the addition of the netal ions, the first treatnent
sgans tatheainsengdwaties 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 ions 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
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 1s poured again for

“rinsing for correcting uneven spreading of laundry,” metal ions are added to the water.
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addition of a treatnent agent (softening agent), the
second treatnent substance, is optional. It is
possible not to carry out either of the additions or
both of the additions. Wen both additions are not to
be executed, the flow proceed® fromstep S420 to step
S401, and this 5 has al ready been descri bed. From now

on, amieheri gthef adiiitidie bf @he hivealtivls, L hREFsOtrehthRaAl ¥BBYtance, and the

2

substances will be described. In step S42 1, when the

R B CRER 8nl A58, B P st opiona
nmeans that only one of themis selected for addition.

It b5 possibleRAldo ARy vt 6ikhgsrd dheidiianssardtisabthe additjons.  When both
step $S426, whether the treatnent substance to be added
additivmb ake hetntodse dxetutied, the flookgdceddbdrom ttep S4dottestaprtdd], and this
to be netal ions, the flow proceeds to step S427; if

ﬁhghlre%eﬁldéwéﬂfeg c eFﬂ%leQW%heﬁﬂdﬁfle%?of éét'ﬁers&etme fﬁ%é&pe& BEtreatment

mai n ter feed valve a ls ope and wat er
ﬁid-"gto t he ]gglg wgtcﬁr feed passage 52a. The sub water
ANSFA X)L O BT 8 G 0t  opened. Wien water flows 15
through the ion elution unit 100, the drive circuit 120
appl i lssstep $43 It, anben ileet trentment [sebstdnse te beleddetl i nankebth dilthe two types,
which elutes ions of the netal conposing the el ectrodes
he trRethN fons Wb Ethe s%@ﬁ‘ingtag'eﬁt, Gefneing R ohRAbné@ of them is selected for
predet erm ned anount of water containing netal ions

i‘cﬁﬂgo%ee'in Hl%‘éa%g, i3 tﬁ}ﬁce‘é@ss‘w g $4- 30, and a

predet erm ned concentration of “ions in the

rinsing water cap be qbtained by addi ng water . ) ,
cont altn¥taRy SAd6.mwhether; thedreatmentfpbstaneg tppepdded is metal ion or not is
application of a voltage to the electrodes 113 and 114
cleckdédoppben Afit detetrhvmed ombe eletd i@, thei flovwt poceedspi® step S427; if not,
generation of the netal ions, the main water feed val ve

eAGOFbLEHAS %o stbp shegd water until the water |evel
I nside the washing tub 30 reaches the set |evel. After

o L S PG e s and el ino the main

treatment agent (softening agent) are added

whten fecd pasage y2a.t hheswb witerfepst wileedeb mmefopaed.  When water flows
(powerful swirl) to step S424 (mld swirl) and then to
gireyphSthéSion elution unit 100, the drive circuit 120 applies a voltage between the

electrodes 113 and 114, which elutes ions of the metal composing the electrodes into the
water. When it 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
level, application of a voltage to the electrodes 113 and 114 is stopped. After the ion
elution unit 100 stops generation of the metal jons, the main water feed valve 50a continues
to feed water until the water level inside the washing tub 30 reaches the set level.

After step S427, the flow proceeds to step S423.  After that, in the same manner as

when the metal ions and the treatment agent (softening agent) are added simultancously, the
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(powerful swirl) and to step S406 (even spreadi ng of
aundry.) The mld swirl period can be replaced with a
still period. If, in step S426, the treatnent substance
to be added is not netal ions, then the 5 treatnent
substance is treatment agent I&softening agent). In this
case, the flow proceeds to step 428. In step 428, both

ﬂdw pPRESIsVIRd R 1S40 8 epowahil awdPproadnsh $4ma e mﬂgrana m to step S425

val ve 50b are opened and water is fed to bot

er S 2 nd t
(ReE a0, HRER, RITSASE aef Bl SORYRT' s rpgsg {tl period can
oper at ed and nmetal ions are not 10 generated. After
@Jﬁmlﬁ@ﬁdemhwlbﬁaeff%‘r causing an effect of siphon is
supplied to the treatnent agent chanber 55 and the

t r eatlfieint steyg SAZ6, (theftteatineny sabemick tbshepadded it mot eetal ions, then the
washi ng tub 30 by way of the siphon 57, the sub water

BB o MO O 1 e o st

contjnues to feed water and stops feeding when the
‘l evel inside the washing tub 30 15 reaches a set
| evel . After step S428, the flow proceeds to step S423.
Af t erIntshept 428, hotththegpaie watemfeed aslve WAz andreheasubi water foed valve 50b
treatnent agent (softening agent) are added

Ak BpbAeANSAURSAYs istfB®td bOW of PROMARWatkF Rt PAssagd BB tHe sub water
whirl), to step S424 (mld swirl) and then to step $425

wer f ul nd.t o [
fggc? p?szi%ﬁ]eosr ﬁ-ir%v 08 rd h 101‘? E of?é??ééﬂ/sigxt%gér%%g aﬂg g%g%] Jons are not
with a stijl perlod Int |svva even when only.one
gepprates tAféfat FHEH 1R, B1CA OB AN e e%afafhmagort A supplied to the
steps fromthe powerful whirl to the mId swirl and
tirkabmnedtoagdne chamberf 65 anti the treatrhent bebtakftening apesyrie put into the
that the treatnment substance is attached to the

thb Bbl‘B rof 11 0Rn' 97, the 08 atd? FERSERY50]s RA4Ed.
h tept| |str|but|onfor metal ions and that for

SRR N e SEEARY S S, B Rald vve s
continues to feed water and stops feeding when the water level inside the washing tub 30
reaches a set level.

After step S428, the flow proceeds to step S423.  After that, in the same manner as
when metal ions and treatment agent (softening agent) are added simuitaneously, the flow
proceeds from S423 (powerful whir}), to step S424 (mild swirl) and then to step S425
(powerful swirl) and to step S406 (even spreading of the laundry). The mild swirl period
can be replaced with a still period.

In this way, even when only one type of treatment substances is added, each of the
steps from the powerful whirl to the mild swirl and then to the powerful whirl is to be taken
to ensure that the treatment substance is attached to the laundry. However, since it is not

necessary to equal the step-time distribution for metal ions and that for treatment agent
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substance. In case of a treatnent agent (softening

agent), it does not take a long tine to attach to the

| aundry, unlike the case of the nmetal ions. Therefore,

it is possible that after step 5 S428, only step $423
(powerful whirl) and step S408 (even spreadi ng of

| aundry) are taken and step S423 (powerful whirl) can

(%beﬁefﬂn ' §%§§1@) Wit NitBp-Ameh@fstributio® i§ U&ﬂl.lsft';éj LYORtTHRUGRR, of treatment
or xanpl’e. In order to operate the ion elution unit

100, constant current circuit 125 of the drive circuit

SYO¥ANENt rol s the vol tage, so that the current flow ng

bet ween the el ectrodes 113 and 10 114 is constant. By

t hi s Intcase ofolueatment agent (softeningaageanting dees nefrirke @ jang time to attach

becones constant. \Wen the anount of eluted netal ions

t89Ke 1AQhdry! inilEkel the CARSHUNE ,mété] ibhs. pORRIdfbe, it0s pomilslelthat after step

concentration of metal ions in the washing tub 30

t he

C rol ld I '
480 28 R Bl 8 o LAY Qg v e
thereby the expected concentrati.on of ., netal ions is .
a8g step %éﬁp%\v@%.} vilgﬁ)-ﬁgl Y W‘&BWﬁBo%é‘mﬁe"@ﬁh #%,{wo minutes, for
el ectrodes 113 and 114 is direct current. |If the

gxampent is alternating current, the foll ow ng
phenonmenon occurs. Nanely, when the netal ions are

si | Ve driiSe oPé’trat&%@m Qutidgni6 100/ @bnsta Suirbitcildal @25 of the drive
once been eluted go back to the electrodes by reverse

reacti.on, i..e., Ag, + e- : Ag, when.th '

Giea 2B goute i Wiaks g thadfe PSR AW gl Bec b the HeclrBfes 113 and
current, such phenonenon does not occur. 20 On either

bideis epnstans. eBy dkisoidie gmpunt ofrpluted metal fonstpep ypig tigne hecomes constant.
cat hode, scale is deposited. When direct current

Wk itheasoun® of Elvedinétabishs peveritsime ist dudstaot, iris pyssérdelto control the
as a result, the anmount of scale deposit becone

% [ BiFatioh W GUfal §8Hs ?Insthgupﬁs‘ﬁ eqibt 0 BG JdoBEbNingtRe voRidee of water

e netal ion elution does not proceed at the
redeterm ned rate, MNoregv a [henonmenaon of . .
B SR B ik SR A ot BRI N B shuion. therey e
bei ng used as an anode is consuned at a 38 rate faster
expeoted kenasniration affreetalionss easilp apfsevgdi ty of t he
el ectrodes 113 and 114 is reversed
The current flowing between the electrodes 113 and 114 is 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'+ ¢~ — Ag, when the polarity of the electrodes is

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

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 reversing 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
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cyclically. Being used for netal ion elution, the
el ectrodes 113 and 114 are gradual ly depl eted,
resulting in drop in nmetal ion elution rate. Wen they
are used for a long tinme, the netal 5 ion elution rate
beconmes unstable and the pred#t erm ned netal ion
elution rate is not obtained. Therefore, the ion
[ I :
e HAE R oL | PdBR TEPLAERT s SRALMRET S AR 1t s reversed
replaced with a new unit. Moreover, users are
Cﬁa{%ﬁﬁfed, t hrough the operation/display panel 81, the
fact that the duration of electrodes 113 and 114
al noPeireypied dor mathl idnestatiar, theagdprtoysies dteand 114 are gradually depleted,
count ermeasures, for exanple, 10 replacenent of the

rb@Rting Mtdrep in ietal 18DelutbP e D@had aidyatle ubdd fob atlondEme, the metal
understood that the present invention may be carried

.out . i.n_an t her [ Ll call [ .
b sa e, BBl HEREY a8 b ele iRy el 3L o rate i no
variations are possible within the scope of, the .
obajrsd; | dherefere; thguar elusion app) 100 45 made yeprargable caidnyhen the duration
i nvention finds wide application in situations wherein
of¢fEcrbdat 116randf114 kepiranitican be odpiladed efithectevo hinite t Mordéovers users are
is attenpted. An ion elution unit according to the

%’htﬁ%@gh{l\dlg nglr% %ﬁ{ﬂatﬁﬁ?ﬂigﬁaye&zirf;cfgi)’tﬁé Yact GEPHHREFR AR ARlettrodes 113

also w1t i'sh- washer, a

hym difier, or any other type of appliance where growh

B B3+ it apiR| SOTRELRE Sepraliast o et Bkt Pl exampe
washers, to all types of washer than those of automatic
replpeemenk of thedomelutionumih 1% showdd be pdaptedly hori zont al

druns(e.g. tunbler type), those having slanted druns,

t hos gt Wi be funderdsioad tBhtsthe 3Besdiity Biventicanglay hes@rmddt duttinny other
separated tubs, the present invention can be applied.

rgi%rbqe%’\@e%c%l gg@gHBédJQo&&@'a'é ageégrg;gog?ﬂl&ﬁ, ARE Rhny RRAiRNtions and

et ween el ectr

vanations are possible within the scope of the invention.

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
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.
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wherein termnals to be led to outside of a casing of

the ion elution unit are formed 5 integrally to the

el ectrodes. An ion elution unit generating netal ions

by applying a voltage between el ectrodes, wherein a

space between the el ectrodes 3¥ecomes narrower from an

upstreamside to a 10 downstream side along with a

wat er current flow ng throggtagmsi nsi de of a casing of

the ion elution unit. An ion elution unit generating

metal i1ons . | Vi . . I

15 aher oi n A GOl R P TP nF i 3R Eae perween

an inner surface of a casing of the ion elution unit.
elecfrodsp, j on el ution unit generating metal ions by

appl ying a voltage between electrodes, 20 wherein each

of tWberehaemiinder telsd & twside nfik casepdifiibe oo ehoownsiadeformed

of a casing of the ion elution unit, and a portion of
intéﬁﬁiyttﬁrtﬁ@' Hadirdgesat ed inside the casing is protected by

slFeeve made of insulating material. An ion elution

unit generating netal ions by applying a voltage

bet ween 40 el ectrodes, wherein each of the el ectrodes

has a termnal |eading to an outside of a casing of the

i on 2l ut i onAonon elutipriunit generatiog mgkad pans by @ppleingiapitagebetween

fornmed is rather deep inside froman edge on an
clebBSddseam side. 5 6. An ion elution unit that generates

netal ions by applying a voltage between el ectrodes,

wherein a space between the electrodes becomes narrower from an upstream side to a

downstream side along with a water current flowing through an inside of a casing of the ion

elution unit.

3. An ion elution unit generating metal ions by applying a voltage between
electrodes,
wherein a space is made between the electrodes and an inner surface of a casing of

the ion elution unit.

4. An ion elution unit generating metal ions by applying a voltage between
electrodes,

wherein each of the electrodes has a terminal leading to an outside of a casing of the
ion elution unit, and a portion of the terminal located inside the casing is protected by a sleeve

made of insulating material.

5. An ion elution unit generating metal ions by applying a voltage between
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wherei n each of the electrodes has a term nal | eading

to an outside of a casing of the ion elution unit, and

the terminal is |located at an upstream side of the

el ectrode in regard to a 10 water current in the

casi ng while an downstream si4dfe of the electrode is

supported by a support formed on an inner surface of
eledtfdegasi Ng. An ion elution unit that generates netal

I ons "by applylng a vol tage between electrodes 15

whereji n each o rod S ha m n

e e300 S U T b MR e o e

the term nal goes through a bottomwall of the casing
iontefytion upitoandpRartion @&hﬁﬂ@ég@ terginalng fprgredds (athes deemingide Fratn an

generates metal ions by applying a voltage 20 between
ecgbe,ﬁtah(m@gseany\ﬁsé ein the ion elution unit has a casing

having a water inlet and a water outlet, and a

cross-sectional area of the water outlet is smaller

than that of the water inlet. 9. An ion elution unit

t hat generates net.al i.ons by applying a voltage between
41" e act r odedon Sfian uph hangoneGREuMerA R B FRTHGE 30/ Hge beween
casi ng having an inner space a cross-sectional area of

elephndel, i s gradual |y decreasing froman upstreamside to
a downstream side. 5 10. An ion elution unit that

geneyaéem daeh af the QRetrB¥esaAP b Yérfitnat led@hk 89 8n oBSIdGRER casing of the
electrodes the ion elution unit has a casing having a
t.er

utkﬂn u a%q t%gq?%sﬁsq é{f At%’ugst?&qn L6& otk %[ec?&?elhlﬁtregard to a

i nher spac
casing. U The ion eIutlon uni t cordlnq t o .one of

watqr spment|in thercasiga whije an dowpereamsidgptiho eecterdeds Fuparted by 2
made of silver, copper, zinc or an alloy of silver and

suppopffermedi@n mihﬁeﬂ sunfaed ufnhenasing’. t according to one of
claims | through 10,

7. An ion elution unit that generates metal ions by applying a voltage between
electrodes,
wherein each of the electrodes has a terminal leading to an outside of a casing of the

jon elution unit, and the terminal goes through a bottom wall of the casing to be protruded

downward.

8. An ion elution unit that generates metal ions by applying a voltage

between electrodes,

wherein the ion elution unit has a casing having a water inlet and a water outlet, and

a cross-sectional area of the water outlet 15 smaller than that of the water inlet.

9. An ion elution unit that generates metal ions by applying a voltage between
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wherei n both anode el ectrode and cat hode el ectrode are
made of silver, copper, zinc 15 or an alloy of silver
and copper. 13. The ion elution unit according to claim
12, wherein the polarity of the electrodes is reversed
cyclically. 20 14. An appliangle that incorporates the
ion elution unit according to claim 12 and that uses

de&ﬁﬁﬁE mxed with nmetal ions generated by the nmetal ion

utt’on unit. 15. An appliance that incorporates the

ion e utio unu%ﬂaccor to claim 13 and that uses

wat eV ?FF‘}&é legunyt aﬁ, SATRERAVIIEAD 1BUFT SPASE AT OFS-Seipnal area

elution unit. 42 16. The appliance according to claim
of Which isgradually dedreasingpiorano epsteeam sdestocr dowrgtrearh gide.

appl i ance according to claim15, 5 wherein the

appliance is a washer.

10. An ion elution unit that generates metal ions by applying a voltage
between electrodes, the ion elution unit has a casing having a water inlet and a water outlet,

and the water outlet is placed at a lowest level in an inner space of the casing.

il. The ion elution unit according to one of claims I through 10,
wherein an anode electrode is made of silver, copper, zinc or an alloy of silver and

copper.

12. The ion elution unit according to one of claims 1 through 10,
wherein both anode electrode and cathode electrode are made of silver, copper, zinc

or an alloy of siiver and copper.

13. The 10n elution unit according to claim 12,

wherein the polarity of the electrodes is reversed cyclically.

14. An appliance that incorporates the ion elution unit according to claim 12

and that uses water mixed with metal ions generated by the metal ion elution unit,

15. An appliance that incorporates the ion elution unit according to claim 13

and that uses water mixed with metal tons generated by the metal ion elution unit.
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16. The appliance according to claim 14,

wherein the appliance 1s a washer.

17, The appliance according to claim 15,

wherein the apphance is a washer.



