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-1 SPECI FI CATI ON | ON ELUTI ON UNI T, APPLI ANCE

| NCORPORATI NG AN | ON ELUTI ON UNI' T, AND WASHER

| NCORPORATI NG AN I ON ELUTION UNIT 5 Techni cal field The
present invention relates to an ion elution unit for

el uting metal ions having an-lantinicrobial effect into
water, and also relates to an appliance, in particular
a washer, that uses WaSPECIFICATIWONh nmetal ions
generated by such ion elution unit. 10 Background art
When | aundry is washed in a washer, it is common to add
a treat ment substance to water, in particular rinsing

R ks BNELRRE, SRR CE R By LB BB ﬁi*iééfﬁiﬁrw UNIT,

these, in recent years, the demand has been
AND'WASHERJNCORPORATENG ANAON ELIENION WNH subj ect ed

to antimcrobial treatnent. Fromthe hygi enic point of

view, it is desirable to hang laundry in the sun to

dry. However, in recent years, with the increase in

t.he of wonen who go to work, and wth the
T‘@HEW@%@@ in the nunber of nuclear fanmilies, there have

been an i ncreasi ng nunber of househol ds where no one

i s Z&be hresentiinvention delptesrte.anlinn thtwe undufstebitdg, metakiops having an

i s no choice 20 but to hang |aundry indoors to dry.

antﬁ?ﬁ%fbb'ia‘l‘ eRRUSRRP Wfer MRS 8156 PTREN R hit aphliACEEIni partidhar a washer, that
daytime, in rainy weather, there is no ch0| ce but to

ors to d As .C r th hangi ng

“qué‘f?ﬂ%ﬂ}x?(ﬂw#h gagho'}séea?fﬁ{eﬁr?aﬁa%émﬁ' 1%9 §rs tends to
pronote growt h of bacteria and nold in Iaundry. Thi s

tendency is marked particularly when it takes tine to

dry laundry, as when humdity is high, such as in a
BacRdréynd@ason, or when - 2-

When laundry is washed in a washer, it is common to add a treatment substance to
water, in particular 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 in the sun to dry.
However, in recent years, with the increase in the number of women who go to work, and
with the increase in the number of nuclear families, there have been an increasing number of
households where no one is at home in the daytime. In these households, there is no choice
but to hang laundry indoors to dry. Even in households where someone is at home in the
daytime, in 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 anopunt 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 antimcrobial treatment of textile articles for the

pur pose of suppressing gromh of bacteria and nold. 5

tenijeratdyis, lowanyAscihetdnesinané bastand abd endliahcrbases laundry may become

previously been treated with antim crobial/deodori zi ng

sm@l‘iy.I Uﬁgitﬁfsl%ﬁs%n,t nSREEMds \bﬂéf‘@ll’lf‘e‘?e isi dsublfy b Choisdibit tbﬁwng laundry

repl ace a the textile articles in a Household wt

. those previously.treated ,with antim.crobial/deqdari zin
indopgaiDy i e e iah Qe Tl £H TOSEDiA dRRlTEn & APl artictes for the
as they are washed repeatedly, the efficacy of
pugpost of stppisissing grovdb of baateriatandanatént wears of f. 10
Concei ved under these circunstances was the i dea of

tredldvidal @URERY Mbthds AN tavailablORhal hhvee PréBRIsEREY treated with
time it is washed. For exanple, Japanese Uility Model

Lai d-,. n,No.. H5- %4487 .di.sc S ectr.j G. r
antir PO IPEAnERT PN FRBRRT PRGN FAtBICE feptace all the
ions, such as silver jons or copper ions, that exert a .
texgilearticlesi inga dedsebeld witlh phase peevpousbn tremgp Withaentgpicrobial/deodornizing
Lai d- Open No. 2000-93691 di scl oses a washer that

tre@@itak at Morevver eveh edith echf ieelild avticles Wiy they tave sisshéd repeatedly, the
cl eaning fluid. Japanese Patent Application Laid-Open

- isgl: rnished wwth a
efﬁ}%?%eraqﬁ%gﬁgrgggﬁ%%déﬁ% ﬁ § ?ﬁ%\tﬁj eﬁﬁ‘ggﬁéPWer ions to
cl eaning water, Disclosure of the inyentjon 20 An :
obj &eanceived nundsr et GIRYBSANGSS PMast epffk@i a6 taFatingJaundry with
elution unit for generating netal ions having an .
antinidrobial wédtmentefvisctimedit is lwashed. bé ouseanple t aparesel bitdityeModel Laid-
to its electrodes and which does not affect the

OFIAWRR! eS8 7dQisBINeEs bh didctri€ vaRhErOHRRished Wil hn ion generator that
Anot her object of the present invention is to provide

an pliance, in,particular a washer, th use -
aepitafeh R s, bl Ao Bus o SRR ke e B oellping et
unit to avoid adverse effects -3- brought about by
Jagansos Ratent Applicatipn LaidHapendie s2008-434Rh disclogest hwashghthat generates an
elution unit, and that
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 having an antimicrobial effect which can be used with no damage to its electrodes
and which does not affect the downstream side even if its electrodes chip off. 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
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permts the ion elution unit to operate efficiently.
Still another object of the present inventionis to
provi de a washer that is provided with an ion elution
unit on the upstream side of a detergent chanber for

m xi ng detergent with water sd-as to prevent passage of
wat er 5 containing detergent through the ion elution

brought atnd by hesetlyobbayanll tietdes abafaimape @ thd®n elution unit, and that
performance of the ion elution unit resulting from

e n [ ni t S

per‘fjnﬁ{s hgr%tno ]ﬂgérgﬁléﬁt Eros gg%ﬁi \c/:feﬁ elg’ab gt/lgl orgétg%t Bﬂ}g& of The present

. accordin one of tg sent inventi on

i E RPN BILG PIReAmaSheE Db STPVISE Bt An e CREPT Bk 84 the upstream side
manner. Specifically, in an ion elution unit that 10

of gelergint shambel for omsingydeaengknti wigh avavey| soagpetobprewss passage of water
el ectrodes, a strainer is provided on the upstream side

corfthind ngede% e’ @ARER A tifn teh.itﬁmclﬁﬂfs'éﬁ@%ér feVédt t?\!?ﬁibratlon of the

ther exil ts solldforelgn matt er |nt ter

ion tion t he f reign natter C ht . .
perfqigags of il 18 etiion g TegbI PR ST Hetebdeat inesERES flgpisiing on is
prevents the el ectrodes fron1be|ng damaged by forelgn
elepteedesin theferneof scalehem f r om bei ng short-circuited by
foreign matter and causing an excessively 15 large

el eqhrachiets!tHeaibbvd ObjebtoVcebrdamUS| dhe aSptet bAGR paésent invention, an ion
generated netal ions. Alternatively, according to the

onBRERRs PONFILERT (RSN HhP USh: c,ﬁcaugow (6 fiflion unit tha

W ng nann
elution unit that generates netal i ons gpl y| ng
ge%atp%g@t%é@n&elynamhées Aowiage hetgieﬁraphemd@ SNy Pé‘thded on the
the downstream side of the electrodes. Wth this

upstant didicdf the eleetredeswh Vit this @lnegtidtiodesvenamlienahereegizmesolid foreign
brittle after 20 Iong time use and ultinmately they
ﬂfe%tramer SO as

ma%?ﬁ‘%h@%tér ?éd Eoﬂﬁé fonf dIREHIRIMS tHel BN ﬁqattérrifecid

are caught he strainer $o0 as not urt

no ?%?ﬁ%‘égﬁﬁ%n Fﬁgtrr]%tfﬁ is Pp&%\g{n | ment irtoﬁ%sd om belhge (Eitarrn(:igeedS by foreign
Al ternatively, accord| ng to the present invention, an

maitten Pe¢vienisdhern fiom being shest-gitauted by foreignanattss Redhiauging an excessively
manner. Specifically, in an ion elution unit that

large eleétéit esrremtta flowaitcaliing shorapPbigeneratedvifiéthidems. bet ween

el ectrodes, strainers are provided on the upstream side

and ﬂ&rﬁa@ﬁrel , according to the present invention, an ion elution unit is constructed in

y g P

the following manner. Specifically, in an ion elution unit that generates metal ions by
applying a voltage between electrodes, a strainer is provided on the downstream side of the
electrodes. With this construction, even when the electrodes wear or become brittle after
long-time use and ultimately they break and let their fragments flow off, the fragments are
caught by the strainer so as not to flow further downstream. This prevents fragments of the
electrodes from damaging objects located downstream.

Alternatively, according to the present invention, an ion ehition unit is constructed in

the following manner. Specifically, in an ion elution unit that generates metal ions by
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downstream si de of the electrodes. Wth this

construction, even when there exists solid foreign

matter in the water fed to the ion elution unit, the

foreign matter is caught by the strainer on the

upstream side so as not to redch the el ectrodes. This

prevents the el ectrodes 5 from bei ng damaged by foreign
applying @rvoltpgechesween elaetrodes ostainernaye phovidedcon theiupetdeany side and on the

foreign matter and causi ng an excessively | arge

dowhe@hmi sde of b eldc@olidésOWWith gl SdoRGnsofeh! 8@® @hen there exists solid
generated netal ions- Moreover, even when the

r -hriittle after ng- tinme. use
for 8 S 5% P Sif s BF R ir b uBh B DRI b £ Gfhe by he
of f, the fragnments are caught by the strainer so as
strafpsr angthe upstreany sifde so apRAsIOrsash thelestrpdesy e s prevgptetheselectrodes
of the 10 el ectrodes from danagi ng objects | ocated
fronobeisg deasgedAocivreigh gndtert prevemethent fromirittg short-ércuited by foreign
elution unit as described above is incorporated in an

mafteP! '@Qﬁﬁsiﬁ% ah h@&e.&sli\?el)ggﬁlghza&‘?rié‘stﬁﬁeﬁ‘@{oe o0 %S?&ﬁ‘%ﬁé‘ shortage of

met al i ons gener at ed lon elution unit.
this constructjon, it is ssible to use water m xed
gengrated FEEAIONS; o rﬁ‘é’ﬁér"é{f”ég’%ﬁ';‘/ thetclectigHCWEAT 06 Resaing britpig after long-
~exanple, if the appliance is a washer, it is 15
timeoss iahd eltingately abey braeln dnd lenithdar tragmenite flowi off, the fragmvemts are caught
using nmetal ions and thereby prevent proliferation of

by Q€ ts@aindr 30 JasTRbid 1A TdwI Freert ddihsREarAN PhisepelatRs Flghlents of the
If the appliance is a dish washing nmachine, it is

ossible to treat, .eatin tiensils with antim crobia
clepF e fiofh dehndei i SR o Bhsi BERRBREr ey " enhance

hygi ene. If the appliance is a humdifier, it is ] .

pos diceprdingo to ghe\Rspsenp iBygntign.an olnoeluiar twyy as degeribed above is

algae in the water stored in its water tank and thereby

incatpapated andn dpplinede s thicthe hppliaapoues waredimiked withspdtsladns generated
into the air and causing an infection or allergy in a

i fyhal [ [ { §
by Rf& AL ‘{"E'hp Wiih ?illé\g %g#tﬁfﬁﬂﬂ, 3PR! JRAGR b (}Jég g%“?ﬁ@xed tvith metal

a stral ner rovi upst’ream si

. electrodes, gven en there exists solid foreign matter .

O EREATHn i 5 F0 OG0 HI, o OBl BIF, e, SRATGFRo o ghpher, it is
matter is caught by the strainer so as not to danage or

possitle tto ¢rieatclainndry hetle hetemicooheal. tréatientmsingsmetal puossand| thereby prevent
stably operate the ion elution unit -5 inside the

prélfBratiom 6£back driafandtheld AAE gefierRtidt bR oBihsivE @mENVWNHt the€ @PPliance is a
side of the electrodes, even
dish washing machine, it is possible to treat eating utensils with antimicrobial treatment using
metal ions and thereby enhance hygiene. If the appliance is a humidifier, it is possible to
prevent proliferation of bacteria and algae in the water stored in its water tank and thereby
prevent bacteria and alga spores from being spread into the air and causing an infection or
allergy in a person who inhaled them. In an appliance like these, if a stratner is provided on
the upstream side of the electrodes, even when there exists solid foreign matter in the water

fed to the 10n elution unit, the foreign matter is caught by the strainer so as not to damage or

short-circuit the electrodes. This makes it possible to stably operate the ion elution unit
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when the el ectrodes wear or becone brittle after
long-tine use and ultimately they break and let their
fragnents flow off, the fragnents are caught by the
strainer so as not to flom1fu5ther downstream This
prevents fragnents of the el éctrodes from danagi ng
objects located 5 downstream According to the present
inside therappbancei n If hstraipgl i arovededomghe dowestream sidsafr thbeléctrodes, even
above, the appliance is a washer. Wth this

whéiPthe tefeérbli@wedrtoribecHg Efihle@aﬂeplcﬂfget%ﬁé‘bsé‘ Sdehifihatel HY break and
contained in water or fragnents of the el ectrode from

| GK] r ilin r i-ng | aund
et filrflgBftnts NP ot B AR sl oy ARERPHR: 50k o low further
which an_article of 10 laundry is squeezed and dried,
dowgstrgam oy dhignprenents riragments péggwsﬁlecwd%hé'om dempgige sobjects located
left stuck to it with the result that a person who
dowwseeamt he article feels annoyed or gets hurt by the
foreign matter or fragnment of the el ectrodes.

At E&%iinﬁ%%e %Qx{tq.tlgeg]ti:bﬁ, linﬂge QP@FE%E%C%E&(%&#Z# de¥tibed above,

appl rance~I's cohstruc

Specifically, in an. appliance that. incorporates an ion,
the apaﬁ@'w& 183 Waghgh aWitg G@nfanatr@@%ttdﬁ posyiRleo RIpYANY iforgign matter
a vol tage between el ectrodes so that the appliance can
contmredvat emteri oreffagwerdts oftthe ceothredg @mer atickingyo tané themby soiling or
elution unit, the ion elution unit is connected on the

dariRIS AR STMEre8lerd iR SdssibREG Mol P5iaidRdn WhikR&n article of
appliance, and a strainer provided for the water feed
val ve is shared, as a st ream si de.strai ner, of the i
Ly F SgeEr Snd e P TR BTG en 4 roe AL thef psiroden it stuck o
~ prevents entry of foreign matter into the 20 water feed )
it With the resul dhasreepessanswhe wegrsdhe atielei foels panayed or gets huridy the foreign
ion elution unit. This elimnates the need to

maseParfrdgfleyt ofF the eketradest r ai ner on the upstream side of
the ion elution unit, and thus helps sinplify the

con -] j . e, 1 5:S. COSt .

SONSYGHGHI) sy Sl SR, SIS GE G0N, copgrctd i e

constructed gs descri bed aboye, he. appl i ance is al . )
follgmang. manggr; ﬁq:lgcél ndR 2fcapphpnce; that glcglg;ggqt%q an jqp elution unit that

prevent foreign matter -6- fromentering into the water
gerfeeates malal enarty appiywing agrolthge betveen éleetdodealso dhititbekfplance can use

the ion

water mixed with metal ions generated by the ion elution unit, the ion elution unit is
connected on the downstream side of a water feed valve provided in the appliance, and a
strainer provided for the water feed valve is shared as an upstream-side strainer of the ion
elution unit. With this construction, the strainer that prevents entry of foreign matter into the
water feed valve also prevents entry of foreign matter into the ion elution umit. This
eliminates the need to sépa:rately provide a strainer on the upstream side of the ion elution unit,
and thus helps simplify the construction of the appliance and reduce its cost.

According to the present invention, in the apphance constructed as described above,

the appliance is a washer. With this construction, it is possible to prevent foreign matter
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elution unit provided on its downstreamside. It is

al so possible to prevent foreign matter contained in

wat er or fragnents of the electrode fromsticking to

and thereby soiling or damagi ng | aundry. Mbreover, it

is possible to prevent a situ@fion in which an article

of 5 laundry is squeezed and dried with foreign matter

fromrengerihg agtoethe vadtert feed ehlee tanddemapeiptthe twatde feed valvevitsélf or the ion

the result that a person who wears the article feels

1 NN 1 i Orgij i r
MR HETPIES L BeL o B9 TR Opr{ 005l mars

resent invention n liance is constructed in the ..
confiRoh W Shanrcseneafoel fik: sRRGS Frofh SRt i oad fyeceby soiling or
i ncorporates an ion elution unit as 10 descri bed above
damaginghlaundrie Maieowncs e posuble taapreventiaxsithaiipr hn vdeh an article of
ions generated by the ion elution unit, the appliance

laurii$ i9sqiiBézed \vad efiedl 98t forsgeAtteesr 4 Rigraertiod thef digvtfodas Rt stuck to
and a sub water feed passage set for a low flow rate,

_ , | uti oS . - . _
¢ ot Bl R & e b T B st 20 RS B B AR by g oreien
use whi chever of high-rate and |ow rate water currents
matgggior ragment; ofttbeleefrqslg.pose, and in addition the
hi gh-rate water current 15 passes through the ion
el uAlternatively, dcoodling (o thetpaksenpivtventiary anr appliatice 1s constructed in the
preventing netal ions fromflow ng back to the

: j es, | 'S | Ci I : .

ISR iy, Shdniets h SRTSMY Bul QEEKHEAETD o st wnic o

des}ér' vega Io%? e Itlgpéégg ﬁglﬂﬁlﬁg&g}e@gﬁn@%g m‘u Cmeﬁt grv’ahs]p)g?a? %nlsbg%(rj)erated by the

_construction, it is possible to use whichever of

ionlelwyionaitethe 2pphande hasa mairewstat feed passagnses fond high flow rate and a sub
i nt ended purpose, and in addition the high-rate water

wat@H fde8 PhssRAS S Fort Do BEw rhte, dndnthée tost di@iorAitit is (pPace@ il the main water
netal "ions away fromit, preventing netal 1ions from

[ o . _ Thi : .

s GNP R 0 GRG0 A2 Ran e (I S8l SpBLGe and o
 aundry with antjmcrobial treatnent, According to the

rate, Wates (urrents eswitp dhe intended ouspse; anthan addien the Aghyate water current

descri bed above, -7- wherein the appliance is a washer,
pasgesvehi@ighfthe domelutibn uikit ao garrpimethl wvat away Srohed, preventing metal ions

from flowing back to the elect'rodes. This makes it possible to efficiently operate the i1on
elution unit.

According to the present invention, in the appliance constructed as described above,
the appliance is a washer. With this construction, it is possible to use whichever of high-rate
and low-rate water currents suits the intended purpose, and in addition the high-rate water
current passes through the ion elution unit to carry metal ions away from it, preventing metal
ions from flowing back to the electrodes. This makes it possible to efficiently generate
metal ions necessary to treat laundry with antimicrobial treatment.

According to the present invention, in the appliance constructed as described above,
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washing tub has its interior divided into a detergent
chanber and a treatnent agent chanber, wth water from
the main water feed passage introduced into the

det ergent chanber and water fromthe sub water feed
passage introduced into the trfatnent agent chanber.
Wth this 5 construction, the passage through which

whemirekhe andiante i adwhdder 4 RevterefeBd Motk Bhictigh SPAERWter is fed to a
fromthe passage through which the treatnent agent is

[ t: [ : ' vent [ Jon

wayfifle M B0 ptiTR A o, 1 Qe SIS 3ER Teaid peent chamber
'tﬁwhe treatnent _agent _present in a high concentration in

wi ﬁ’éatﬁaff@a@%e PRINOYiYE" {iRd eRssrge Ingrodeced 1nindhe Aeergspieshamber and water
nmetal ions fromlosing its antimcrobial effect. 10

fromc ther sibngateo feddepgssazeintroduedninicothe treathéve Bepl chdisieer.  With this
constructed as descri bed above, the ion elution unit

coﬂ%ﬁ%ct?odﬁ@ﬁ@gaésﬁﬁeeihrm WhitR nfidialOWhd e 1Rl GbdRe u?agrigggub is separate

and the other ends, ~respectively, of a casing a

the directign of its.lqnger sides, and js .placed with ,
fropy,Fhey prsgese thpuaty wiyeh e Feument Resst 1S de il the wgshing tb.  This

horizontal. Wth this construction, it is possible to
prexentanggtalt ines fiom slalingorentast withrandt foemingt 2 coppmindgwitbrthe treatment

it conpactly so as not to be bulky in the 15 height
ageht pRAENAN a MK edmiRahtratRndin tRCSRELYe ﬁ&oh%] WhRhR{ RYEMland thus prevents

i nvention, an appliance is constructed in the

] Aer . Lfigally, in a washer that

me?"’?@&'?#&?ﬁk"g@% ap%ﬁ%gcﬁbd{liegﬁauni t that generates netal

ions by applying a voltage between el ectrodes so that

t he ARGMEIE t9sibs Preserty inventiond innthetapphiange dooptsucieshasy desetibed above,

by the ion elution unit, the ion elution unit is placed

theoion tehetiodCunitphdsr £ avates iinletr afd a wasdresutibepdvided tah ohd aadi ke other ends,
which water is fed to a washing tub and on the

o, &7 Bt AP p2ng e iRiioh OF g 618 s, B ls PRE with the longer
elution unit.to the water feed s nd the water . .
sidp, 8 i e ket Sl Bnborian Vi, Bk cRa g s possible t
Wth this construction, the ion elution unit is |located
arrpegetthe ionygutioreumt enditheoyatethpipagter i enmpadthnivess, note be bulky in the
detergent is mxed with water. This prevents -8- water
heightdifdctibing det ergent from passing through the ion
elution unit or flow ng backward

Alternatively, according to the present invention, an appliance is constructed in the
following manner. Specifically, in a washer that incorporates an ion elution unit that
generates metal ions by applying a voltage between electrodes so that the washer uses water
mixed with metal ions generated by the ion elution unit, the ion elution unit is placed on the
upstream side of a water feed mouth through which water is fed to a washing tub and on the
downstream side of a water feed valve so that water from the water feed valve is fed through
the ion elution unit to the water feed mouth, and the water feed mouth has a detergent
chamber provided inside it. With this construction, the ion elution unit is located on the

upstream side of the detergent chamber, where detergent is mixed with water. This prevents
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fromthe detergent chanber. Thus, it is possible to
prevent detergent ingredients from naking contact with
the el ectrodes and depositing on themin the form of
scale. This helps prevent |owering of the performance
of the ion elution unit. 5 Bri%f description of
drawings Fig- | is a vertical sectional view of a

watse £bhinisirdedydend filohe ﬁsﬁ@eﬂﬁodgﬂV@@tlb@@lutloﬁ'191|t & fl§wﬁ1g backward
schemati c vert| cal sectl onal view of a water

h p v of an i erLg

f“’*t“‘ﬁ*é‘*wg%tﬁ‘é?m eyt Pt 3 48 bR e #‘iqggr pBifients from

uni t s a verti cal sectl onal view taken al ong
ma]I“PEéPOAt ‘é'Hg Fisctrpdgs and depysifingeon them ingthe frmt of scale. This helps

sectional view taken along |ine B-B shown in Fig. 4.
prepeng lowenmg af theperfemtaate sfathe icmnedhtioniwdiy. of the ion

elution unit. Fig. 8 is.a perspective view of an

electrode. 15 Fig. 9 is a circuit diagramof a drive

circuit of the ion elution unit. Fig. 10 is a flow

B Fart of, an glntlre session of |aundry washing. Fig- |
rief descipfioB Of dxaWngss o washi ng process. Fi g. 12is a
flow chart of a rinsing process. Fig. 13 is a flow

chaFig. bis avetjodeeitingalpior ef s waslier datmdyihg thesprasdnt imwention,
chart of a final rinsing process. Best node for

carFigl D& Hitheinbfc Ve staRdniA&) 884 Water fé¥d dtRRdi Ment
of the present |nvent|on will be described with

ceclizonise virSal O iV Prlesiototie Yashet ruct  on of a
vvasher 1. The vvasher | is of the fully autonatic type,
andFigad s toponiews of apionehiiopamitnet 10 i s box-

Fig. 5 is a vertical sectional view taken along line A-A shown in Fig. 4.

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

Fig. 7 is a horizontal sectional view of the ion elution unit.

Fig. 8 is a perspective view of an electrode.

Fig. 9 1s a circuit diagram of a drive circuit of the ion elution unit.

Fig. 10 is a flow chart of an entire session of laundry washing.

Fig. 11 is a flow chart of a washing process.

Fig. 12 is a flow chart of a rinsing process.

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

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

Best mode for carrying out the invention

Hereinafter, an embodiment of the present invention will be described with reference

to the drawings.
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shaped, is fornmed of a netal 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 a synthetic 5 resin and is fixed to the
cabinet 10 with screws. In Fi-§d.- 1, the front and rear

of the washer | point leftward and ri ghtward,
resprctli \sed yertibalr stiopdlr tiew nshotvidghehet QRraAMEIREOcIn b8 washer 1.
top plate | 1 is covered with a back panel 12, which

Thé $vabi¥r el &P‘ t 9 ﬁ§l¥ ta{l;\‘]%h'laﬁc ﬁﬁéw%ﬁ'ﬂgs h%alglhé.rﬁoet gl“l'i hgall%]met 10 is box-

cablnet or SCr ews
of the ca inet 10 is.covered -with a base 13,
Shaﬁﬁf qqf efl Gif gepetak onsyaihetin aesin apd Sphopanings St #ts seiandobottom.  The
t he cabl net 10 with screws. 10 None of the screws
toprapeningrddhe habsnétali0 mroeveredwrithi o taphplatel IJyumehichl 18 tbAnéd of a synthetic
comers of the base 13, there are provided feet 14a and

resﬂa%dfl@ Fix 84 RPAE caMiget EwithaBleOR! ﬂnoF m a(hf, FSQ[; %nrd-rl;%gr 5&?& washer 1

feet 14b are fixed feet that are 1n eg'ra

3.,.The, front.feet 14a are. screwfeet
poigh e B AR, afsPBRiveR st i PoGioniaf ghe topauiface of the top plat
permts the washer | to be leveled. 15 In the top plate
11 1s1covierpsl with 9 Yagk pauelal 2, axmaly is formhet obpeyritheyiclresinrand g ffixed to the
which laundry is put in the washing tub descri bed

cabliif¥ & thd () platentlr Wlﬂhrﬂcﬁetw@p%b%ttéﬁx ép%nﬁ%v(ﬁ" 1B Wbihb: PO is covered
lid 16 fromabove. The lid 16 is coupled to the top

w48 1 AR i Bl B i s

(yll ded a water tub 20 and a washing tub 30 that 20
0%9 s sgrews meatignedthusiar age shawn imthes figereer tub 20 and
t he washing tub 30 both have the shape of a

cyl Imfinur cainersugf thp daseal3, ithese approvided fdee 14a\and W4Sforrs@pporting the
arranged concentrically with their axes vertical and

cab\Mett hyof e 2 WRDP Mhd Hlar 36t Hhﬁ&?@ ﬁ#(@d; b il %régﬁﬁgral%ﬂ)r%gﬁ with the

he water tub 20 is suspende romthe ca

o BUEE LT3 B oS PORE e BB ES Bais umi

portion of the outer surface of the water _10- tub 20
theseoperomts thepwashen hto bé levéled.i nner surface of the cabinet

10, and support the water tub 20 in such a way as to

per M theitbp pfaté M RHereNs forfRHiA8MIdRY iMétad}Rning 15 through which laundry
1s put in the washing tub described later. The laundry inlet opening 15 is covered with a lid
16 from above. The lid 16 is coupled to the top plate 11 with a hinge 17 so as to be
pivotable in a vertical plane.

Inside the cabinet 10, there are provided a water tub 20 and a washing tub 30 that
serves also as a squeezing tub.  The water tub 20 and the washing tub 30 both have the shape
of a cylindrical cup open at its top, and the two tubs are arranged concentrically with their
axes vertical and with the washing tub 30 placed inside the water tub 20. The water tub 20 is

suspended from the cabinet 10 with suspension members 21. The suspension members 2]

are arranged 1n four places so as to connect a lower portion of the outer surface of the water
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The washing tub 30 has a circunferential wall that

w dens upward with a gentle taper. This
circunferential wall has a plurality of drain holes 31
formed in a ring-shaped 5 arrangenent around its
topnost portion, and has, ot~ t han these drain hol es,
no opening that permts passage of liquid. That is, the

tub\¥@3b cor@et pdrtidhk 6fxheinnehsurfaee ofthe@dbintrol (lafé SipgoytnRe water tub 20 in
Around the rimof the top openlng of the mashlng tub

sucﬁg’waltyhﬁrtg Littttg I?gm 1ﬁhlﬂgn ?E‘epal ancer 32 for

supp eSSI t1on t washi ng tub 30

pro uces .when,r tated far, the squeezin
f%waw'g fuhsh d@sﬁﬁgcﬂﬁ’gﬂgﬁ&?g’ﬁﬁ thys Wiges YR asd i entle taper.
surface there is 10 provided a pul sator 33 for
Thiprcimmmfmgnﬁalcmllehas af phaglhty nof drain i mdeng Iwddreredi msiad eing-shaped
the tub 30. The water tub 20 has a drive unit 40

amfn'[%Eltn%ﬁ’t zIrQuricF i%s BB BoHISA, %ﬁ@ hid, %mepﬁ{aﬁ%esyﬂ?am %le&’ eno opening that
it 40 1 ncludes a npotor 1, & clutch nechanism4

peris FRepoRe g0/ By Bl o ?%e WanE R Rl 60l “ﬁ?ls%ﬁss” type.

upward. The squeezing spindl e 44 and the pul sator
Arqypidrihe emad thetom apeding ioif theswashuigauls 80, utbergriefitted 2 ningishaped balancer
pul sator spindle 45 placed inside the squeezing spindle

32 fdt-suppressiPtheRiitialies tHaotHe WRRREEE 80 pidiRickivRén fotkte@@t high speed
The squeezing spindle 44 is then connected to the

for%é@éﬁ%g&%o?ﬁf%ﬁ@g? éfgdef &%pﬁgﬂ ;ge{rygt @at(gell;ﬁ %toﬁs{n ﬂﬁﬁge there is

tub 30, and_is then connected to the pul sator
prowﬁéarnulsator SBdenredueinga e of washing ‘Prdll@'%&"’%tﬁ’dms'fiﬁ the tub 30.
wat er tub 20, and between the squeezing spindle 44 and
t he Thewagdranb 201 lad| 2ddve uihdo dited @o 12 (bawoay sutéde Seah ibelpw.  The
menbers for preventing | eakage of water. Inside the

dn§@&ﬁ?4@ﬂcgj Wel F‘fh&@ﬁh R2AREL héchahf3f! £2. afd Erb%eqﬁéizhﬁmsm 43, and has

wat er val ve 50 that 1s opened and cl ose

el ect r omagpet.i cal I eed v

= Susrine, oy dendrd pekaler SBnde A BomiRBETIOR asrafer poward.  The
to extend upward. To the connection pipe 51 is

squseringspiadle 44 wnd ¢he pelsaionspiadle W8t fosnandgubierspindle simicare, with the
to supply clean water such as tap water to the - 1| |

pul@sh§pind1d a8 phae@ findi @ the \6ghae@ing Apind ROBY. WalltRI twloOspéndles both penetrate
cont ai ner - shaped wat er feed nmouth 53 provided in a

the'\j\\gact lH,l]lg sﬁ%‘zﬁ%ﬁlnﬁﬁfﬂ 8 thddconREdt 8P tcthe mghlng tub 30 so as to

support it.  On the other hand, the pulsator spindle 45 further penetrates the washing tub 30,
and is then connected to the pulsator 33 to support it. Between the squeezing spindle 44 and
the water tub 20, and between the squeezing spindle 44 and the pulsator spindle 45, there are
provided sealing members for preventing leakage of water.

Inside the space below the back panel 12, there is provided a water feed valve 50 that
is opened and closed electromagnetically. The water feed valve 50 has a connection pipe 51
that penetrates the back panel 12 to extend upward. To the connection pipe 51 is connected

a water feed hose (not shown) through which to supply clean water such as tap water to the
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mouth 53 has a structure as shown in Fig. 2. Fig. 21is
a schematic vertical sectional view of the water feed
nmouth 53. The water 5 feed nouth 53 has an openi ng
formed at the front, and has a drawer 53a inserted into
it through that opening. Theltrawer 53a has its
interior divided into a plurality of sections (in this

waelgpodThe Rlatert fold S@I0E ISONBed NRARK Yo @ ¢Rhdiadtald @ ar feed mouth §3
ri ght-hand section). The |left-hand section P’ &

r; . - 54 ves. as st or,age space .i.n
pre IR E PosBR TR Fiehs il SRR ofTne hERRELBEREN e water fcd
a . treatnent agent chanber 55 that serves as a storage
mogtnehasd sivchise apshogndnbige 2a treat ment agent for
| aundry washi ng. At the bottom of the detergent chanber

54, Fig Bes @ schethatiameitical wedthabuiehest théavdtérateed molRESS .t OThe water
the inside of the water feed nouth 53. In the

feel ' REGAEN KLAISN L ﬁ?ﬁﬁﬁ? i rovi ded a siphon L

*57 The water fgg'ﬂ ut 8%553??} ﬁggﬁv glg’ \?\% é’?élgu da-id g%ao mnserted into it
formed in a porkion thereof below. the drawer 53a. ] .

the i PR S 0F QragtRr 336 1 1S d@leer Givided antp acpbrality of sections (in
washing tub 30. 15 The siphon 57 is conposed of an

this pmbedipieple 16T aedtions, etebnddefi-hand and hyiphphaiddseb gy (ThE left-hand
bott om surface of the treatnent agent chanber 55 and a

sectidf 15 anebeRUERAMbR] BE tiaf Rertbd 4L a %h%g sbg}% ﬂé{ Mﬁ{}h@ ég(grte e.exrd':-:tergent.

57a i s capped. Between the I nner pi

L: is-left .  a gap that rmts, passage of water. .
THE A 08 sbjastt & see B3P gl i s SR SgoR s Hatsee spice in which

bottom of the water fed nmouth 53. A predeterm ned gap

1o starejdaibeatimentygeent fondaundrn washingl oAt thedottomeosf tRO deterpentaiamber 54,
and the bottom surface of the treatnment agent chanber

thebbisdormnaesl 4 ovatee loutletaSaahavat @pen tdRtingiN B theal QEr feSd mouth 53. In
poured into the treatnment agent chanber 55 up to a

O B0 5 A Y 20 5

flow r.augh the siphon 57 out of the treatnent agent
o isidhinelet 58 Bamehan Boberim Srersatebaimy cthe Keaer Sout Angmah the water
and then drop into the washing tub 30. -12- The water

outles 86, watewis fedintetheovgshisgtibo30.a mai n wat er feed val ve
50a and a sub water feed val ve 50b. The main water feed

Z\ﬁlﬂvﬁe Siffont 57 3€korhPdsed of AN BRHeR pipees 34 MbOEtlddeWeftRhRy upward from
the bottom surface of the treatment agent chamber 55 and a cap-shaped outer pipe 57b with
which the inner pipe 57a is capped. Between the inner pipe 57a and the outer pipe 57b is left
a gap that permits passage of water. The inner pipe 57a, at its bottom, is open to the bottom
of the water fed mouth 53. A predetermined gap is kept between the bottom end of the outer
pipe 57b and the bottom surface of the treatment agent chamber 55 so as to serve as a water
infet. When water is poured into the treatment agent chamber 55 up to a level higher than

the top end of the inner pipe 57a, the principle of a siphon works to cause the water to flow

through the siphon 57 out of the treatment agent chamber 55 to the bottom of the water feed

mouth 53 and then drop into the washing tub 30.
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the sub water feed valve 50b is set for a conparatively
low flow rate- The main and sub water feed val ves 50a
and 50b may be set for their respective flow rates by
giving themb5 different internal structures, or by
giving themthe sane val ve stnacture but conbining them
wth flowrate restricting nenbers that are stopped to

di f free itterdeed 699 ticon _.pi | s .shared
between the mai %r?ghgﬁ@rg%%grﬁge%ﬁg \ypgfqzéedswv%ﬁéa asha sub water
| er feed valve 50a is connected through a
feeﬁg’%}]‘%\?ﬁ\a e\r%lfng g&"b&@%%g‘ée V& 3P 13 fet dPrensanapar grvelsohigh flow rate, and
the ceiling of the water feed nmouth 53. This opening is
theownwgt@r faed vale SRh év sperfor 6 amperatiSey 100 CMwlirat@! YThé BRin and sub
hi gh-rate water current that flows out of the main

wavatfeed veloes $04 Wad 508 indy BRWeE Fort {RER ' ﬁBwjg,“ LT givi
feed passage 52a into the det er gent q-ggﬁg{lﬁeer ATty giving them
ected through a sub

: | ve 50b.is,con
d‘%‘?‘éﬁ%@é&ﬁtﬁ%ggégeo%@vw@ ‘Qﬁm&B% ST Value stsdctine hub combining them
.cejling of the water feed nmouth 53. This opening is
W"gph‘hwtféte TepEctng aanehers shpe rare stoppdibto Bfferedt aleprbengl Yhe connection
the lowrate water current that flows out of 15 the sub

pipecitl 85 sHaesibetwtanah® Afir nddab afer fREOMBNRs tsb§af§ﬁ§b yat er
feed passage 52b into the treatnent agent chanber 55.

Thatrhh Shai tdhrough which water is fed frqom
(o e i SteR ASA3AR o a4 byl Dt e fedpassage 524 0
chanber. 54 into the washing tub 50 is separate from

an ppening farmed i the, Gejingof ¢he Watee feedsmeush 581 ofhishepeninlg is open to the
wat er feed val ve 50b through the treatnent agent

detetgantberantiir St oAttwdinghhithghighraOvatéOcuriht SRD1BWS Yout of the main
sone nodel s of washers do not have a water feed val ve

wated Fed valet Y04 R0 0 ' er feed.
val vee, and do g%ci rﬁa%%%@a@n&n%@é@%ﬁ%ﬁ%gﬁ BitQ the detergent
v on a det ergen happer. In a case where the
Cha\?'g’s i ?‘%F“t{ PﬁaE“'rt 9‘25’;‘,’55‘? ‘Pl'ﬁe(?%é*ﬁ‘éﬁdc threwgh ;eub wates feed passage
feed valve is poured into the detergent chanber. Back

528 10 39 qpening formediia thoeeibing of theverterfeet mouth 530 Thisfdpehiag is open to
a drain hose 60 through - 13 which to drain water out

theafeatrhent wigestr chiatibe? 85 anlcddr@inpRS e Gwiidl: P8ter Wi’ttrég éfnitfm%vs out of

into the drain hose 60 fromdrain pipes 61 and

theliBl Watk} B&dOalle 589%%%1%9 thloouaghrtﬁg Q&lg water feed passage 52b into the

treatment agent chamber 55. That is, the passage through which water is fed from the main
water feed valve 50a through the detergent chamber 54 into the washing tub 50 is separate
from the passage through which water is fed from the sub water feed valve 50b through the
treatment agent chamber 55 into the washing tub 30.

Incidentally, some models of washers do not have a water feed valve that is divided
into a main and a sub water feed valve, and do not have a treatment agent chamber but have
only a detergent chamber. In a case where the washer is of this type, all the water from the
water feed valve is poured into the detergent chamber.

Back in Fig. 1, to the bottom of the water tub 20 is fitted a drain hose 60 through
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peri pheral portion of the bottom surface of the water
tub 20, and the drain pipe 62 is connected to a rather
central portion of the bottom surface of the water tub
20. 5 Inside the water tub 20, on its bottom surface,
there is fixed a ring-shaped-PBartition wall 63 in such
a way as to enclose the portion of the water tub 20

whithes eréﬁ%va@ér%lﬁ JFtREWER & t Th -
partit Ilon vvaI SR wat tr{ng)dzvm ﬁlg ‘ﬁgr}{g%st b 33d gveaatl?r ﬂows into the

r Thi,s i ng nenber 64 i s kept
d’amﬁﬂg%n?@df{ fﬁmtlﬁaeso b} A% ﬁ'ﬁe ray, pipg &l effcwap@ﬂ to a rather
65 fixed to the outer surface of the bottom of the
peripheral mgriaib 0§ ohe dottemt surfase mfaths epatentteb @Paiand b sipsin epipe 62 is
66 between the water tub 20 and the washing tub 30. The

condleaedtspatifer@entrsl PEPALYH sTah&Botvdnt Ehrfz!&@ of tHe8%4t& tyfhot he
washi ng tub 30 through a draln outl et 67 forrred in the

bot n The dr pi .
pr olt/nlg@ggﬁe W}Eer"ﬁg ?‘gr %n\} g‘%g)BSWrﬁ'ﬁ? tﬁgreo'géﬁ‘@ﬁ aaqx,ra)g-shaped partition
Losed electronagnetlcally In a portion of the drain
Wa‘gﬁgéﬂ gieh Ay astoenclase thpparriemaf dedeaterftub B8 wheke theadrain pipe 62 is
valve 68, there is provided an air trap 69. Fromthe
conaeated taap. 6Fheyaritida veall €0k fiitgiewrtd a mi@lﬂlar)&ﬁgeaﬂhgene%er 64 at its
is, at its top end, connected to a water [evel swtch

top71Thi|sr§ezﬂ1J§r ﬂ@ﬁb&oﬁ ies?{éggfn &f)ﬂ&ct:@h t{?lk%m%g{lzﬁ sufface of a disk 65

provi ded contro e con

db to I Th troll 80
P R B R el 600 e et ra

oper ation/ di spl ay panel 81 provided on the top surface
spagff G6hdetwenen pthet svatet, tubn 0 24hds ered svashiag atuboB0 coMendiaint Gpace 66
the drive unit 40, the water feed valve 50, and the

contthighiBatv@vith th® &term%f@l%mkﬂg%b 89 tﬁ}oﬁgh %%ﬁﬁ oqhétl%a%nned in the

commands to the operation/display pane

I udes a drive circuit for dr|V|ng t he
bm&grgbf %b’ﬁ%}ﬁlg fddescrl bed | ater. Now, the operation of

the_washer | will be described. The lid 16 is opened,
andThq g{me pype $2pist Protidef evish shilrain valye3s that daigipendre and closed
l aundry inlet opening 15. The drawer 53a is -14- pulled

eleatamaghetidalynwalen gostich oDtheNdraid, pipd 62 dedaesdd@Nthel lﬁpsﬁb'im isfe of the
t he detergent chanber 54 inside the drawer 53a.

drafn" RSB thétd ‘rasnéro((:/ﬁg{imtag [dirg%_p%‘? "Eborh ShéPMF trf 6B Ig%ends a lead pipe 70.

t r eat nent agen

The lead pipe 70 is, at its top end, connected to a water level switch 71.

In a front portion of the cabinet 10, there is provided a controller 80. The controller
80 is arranged beneath the top plate 11.  The controller 80 receives operation requests from
the user via an operation/display panel 81 provided 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 driving the ion elution unit described later.

Now, the operation of the washer 1 will be described. The lid 16 is opened, and

laundry is put in the washing tub 30 through the laundry inlet opening 15. The drawer 53a is
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The treatnent agent may be put there in the mddle of a
session of |aundry washing, or may be omtted if
unnecessary. Wth the detergent and treatnment agent
(softening agent) put in 5 their respective chanbers,
the drawer 53a is put into th¥ wat er feed mouth 53.
After the detergent and treatnent agent (softening

puliedenit of theavaradfeed andsh SR randdeietdennis punirt the detogent tiwenber 54 inside
lid 16 is closed, and a desired course of |aundry

the \RRIL 4! S A éa?rﬁ&rﬁdag{@xlii o(%ir%‘d%&ﬂ%is n}%{tqg%e%eaﬂﬂ@ﬂtaakgrﬂ%hamber 55.

buttons on the oper

Subsequent | y, en start, button is pressed, .

The freaimbat gaent M%Ma@w iy theamidgleco wsessios of g@‘waf)t Wathigg, or may
flow 10 charts shown in Figs. 10 to 13. Fig. 10 is a

be bmitedcifamnhecshgmy. ngWithethe deiergent e treastment agenn (softening agent) put in
washing. In step S201, |laundry washing is started at a

theR'rE3peBiR! cha®Bbrs! thEBrawh 8BRS pRintd e Watk} 584 nitudd §5d
operation is selected or not is checked. If a

timgre-started operation i s selected, the flow proceed ..
t o A ecdsirre S sic3fodnd o3 (R OinectsEnt o7 mBE &35 for addition
.15 In step S206, whether or not the operation start
in thigrawvaliathechird 6i is ddonsdkand al desireds cowige ohtlaundryg washingi igeselected by
has cone, the flow proceeds to step S202. In step S202,

op&Fhei @Lgr@tﬁp dPtoperatios HuRgnd bACHS Dpatis@URpla®hansl 81. Subsequently,
checke If a washing process is selected, the flow

i GESFERER g AR ISP RIRAERR AL RRGTHR e o
11. On conpl etion_of the washing 20 process, the flow
chastsshawpdn Figssk0dg 18203, 1f no washi ng process is

sel ected, the flow proceeds directly fromstep S202 to
st epihA03s alflovstiapt SdO3ng thHeadnhier sessiomof laandiynsashing. In step S201,
process is selected is checked. If a rinsing process

lauigﬁ h@leed stdrag §£ % YRS REE&H im0 lﬁﬂ%er I9P Yot i‘ﬁn{eif—ﬁ‘l%}ét?(goperation

rocess in step proceeds w || be described |at
. Wth referenc o,Fi 2. In Fig. 10, it is assungd
s Feed fehor T chaskB; o fgr-aBusd Spersutn pcpelibted AfGRow proceeds to
times, and the rinsing processes so perforned at
stegtiS206riE not, theiflawsprceeddita siepPdPZhed by referring to them
wth differently suffixed step nunbers, nanely

In step S206, whether or not the operation start 1ime has come is checked. If the
operation start time has come, the flow proceeds to step S202.

In step S202, whether or not a washing process is selected is checked. If a washing
process is selected, the flow proceeds to S300. How the washing process in step S300
proceeds will be described later with reference to 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 $203,

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

process is selected, the flow proceeds to S400. How the rinsing process in step S400

proceeds will be described later with reference to Fig. 12.  In Fig. 10, it is assumed that the
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"$400-1," "S400-2," and "S400-3." How nmany tines to
performthe rinsing process can be freely set by the
user. In the case being described, "S400-3" is the
final rinsing process. 5 On conpletion of the rinsing
process, the flow proceeds tolstep S204. If no rinsing
process is selected, the flow proceeds directly from

rinsitie provedd3s perfotmg heeimbs) anl ehe SR8 EM&E&Q? ko PErfOiMed3at different
squeezi ng process is sel ected is chec

T L N —

« " ¢ri be r threferenceto Fig. 13 On
S%n]pl eg‘fog’nf ofd “5 ¢g4,!i 56 .rﬁ@wptﬂra@%@sperfqa@ the gwsing process can be

proceeds to step S205. If no squeezi ng process is
frecybat by ¢ht usehe Infthevasebemgadscntied eSUOY-3F il ﬁhﬂm@@?ré&ss.
step S205. In step S205, a predeterm ned sequence

OpeOﬁtcbﬁfﬂ)%tloﬂrofttﬁé ﬁ'nﬁﬁé (P etsé1 PREGPrb 4o stEF§204 If no rinsing
control l'er in part e pr cessor
cro uter provid tonatlcal
progs3s g1 tlested) thefieey piogee s%ﬁs g StepR 0348 BV 204
| aundry washing is |nd|cated by soundi ng an 15

endlnoftep pBdt | whetherepr nGh acsqupeang gmoazks as Iseletted is checked. If a
operations, the washer | goes back into a stand-by

squebzii@pioleRiEC AL, IR AW pRodRBaY 15839bONHely t'hégejm:%y '
q\/\/as,hg|31r31g Next, with referpg%ce to Figs. | 1 ’m%ﬁreocess n step

50 ol PRG3Rk B s . 7 o st of e

of .t he washi ng process In step S301, the water |evel
SqUEPZIRg BTOCOSS, tl}‘?eﬂ%spﬁq)fi@g % OSteOS . sdhge gqunezingeprogeseis selected, the
| evel switch 71 starts being nonitored. In step S302,
flowipeddeeds directip frolrased 8 ¥04pm0uept S2BNsi ng is selected is
checked. If |aundry anobunt sensing is selected, the

f1 opy Q&PSW% ﬁr@dé&rﬁﬂne%g ued§§ gggb?rafl&?s for g%lgng{a??ig ?lgesoperatlon of

directl'y from" step S302 t
nmeasured on the ba |s o
the g Peg R0 shaﬂrﬂ?m?rh@w Do ororapuis) erprsdgn gl ioptomaticall
of | aundr%h anount sensing, the flow pr oceeds to step
exegsBed. Imadditign, 4803d aflike seasion whtaendriyerashing) iv endidted sy sounding an
opened, and water is poured into the
end-of-operation 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 to 13, the individual processes of washing, rinsing,
and squeezing will be described.

Fig. 11 is a flow chart of the washing process. In step S301, the water level inside
the washing tub 30 as sensed by the water level switch 71 starts being monitored. In step
S302, whether or not laundry amount sensing is selected is checked. If laundry amount
sensing is selected, the flow proceeds to step $308; if not, the flow proceeds directly from

step S302 to S303.

In step S308, the amount of laundry is measured on the basis of the rotation load of the
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washi ng tub 30 through the water feed nmouth 53. Since
the main water feed valve 50a is set for a high flow
rate, water quickly fills the washing tub 30.

Meanwhi |l e, the detergent put in 5 the detergent chanber
54 is washed away fromit by-ife | arge anount of water,
so that all the detergent is, ina formmxed with

puldASEI3. O chriipletich YA aﬁxHQnﬂ{gnsi 1ShAf Ry ﬁr%kdés:ttogs%pssmi

remai ns cl osed. When the water |evel” swic

t he, set r..level h [ er. feedq vajve 50a is .
ol olbfier PRA% the e, é’ﬁ%ﬁ%ﬁi@@@ﬁ%aéi 856@30&93 VAtes poured into the
S304, a preparatory operation is perfornmed. The

waging abai0 thpugh theowates feed 1ioutk fdat Siticy thenmainevdten faad dalve 50a is set
and then reverse directions to agitate the |laundry and

forwetigh flow rafeaivater Gick BURIY the WsBIRgSab B6T AAc@hiwhifed Mcddiergent put in
with water. This permits the laundry to absorb an

AR fy d rmts,.air trapped in man

thepartgengf@?P #ﬁe’ﬁgd%{f@ etdoa%el‘lgc %@rﬂ l%“f Eheégrgegﬂﬁggh?fltwqﬁr,ls%éhat all the
preparatory operation, the water |evel as detected by

detprigent ss Hy a |farya mixed with water, e dgbe Masking ttitaa0at Thérdrain valve 68
begi nning, then, in step S305, the nmain water feed

remvaidsveloseda Méhenlthe oyaesrdelvel Gwitdp (711 Wetesteh the QBalvata@le@El, tHe main water
recover the set water level. If a course of |aundry

feeﬁglgé t@ga fsRfdsedl n’ﬁhéf&vﬂlﬂnﬁ%?@eeﬁ?%&t%%é?éf sel ect ed,

e preparatory ope fon 1's riormed, the type

of cloth | ensed. On conpletion of the preparator .
opeﬁ’atgﬁeﬁn,gchﬁé‘ OFEPATALOTY f ORGFRNQR 1% Perfrmad. £ (o Rq*\%'t%fe¥3 is rotated

water level is detected, and, if the drop in the water
repegedly in shegforwardrandtthen eevprse direetiorisrte chgitatie ulse latindry and water so that
laundry is judged to be 20 of the highly

theWad ity 304@E ReNFactbQt Eontath vith&Ater | NTHI SRrmeOthe | lg‘,%trg &b absorb an

water |evel is stably obtained, the flow procee
empledouicSPyaeeE 308 Pt sl tlied L rang BT inetoubd 6 2Ehape. 18
prﬁd(%term' ned pattern so as to produce, in the washing
a resyly of she preparapry. gperatien. dhe wates leviebes detected byythewrater kemglsswitch 71
main current of water, the laundry is washed. The

bemes dawergthapian dhecbednnidg) -theigniniseep H3GHk @kl hiirt Wateb f@devalve 50a is
mechani sm 43 so that, even when the washing water and

oprid8 to SiFppNF i PwareP > MBS Bk det'Radd? 1@ES not rotate.

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 value, the laundry is judged to be
of the highly water-absorbent cloth type.

When, in step §305, the set water level is stably obtained, the flow proceeds to step
3306. According to the settings made by the user, 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

washing.  With this main current of water, the laundry is washed. The squeezing spindle 44
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On conpletion of the period in which the laundry is
washed with the main current of water, the flow
proceeds to step S307. In step S307, the pulsator 33 is
rotated repeatedly in 5 the forward and then reverse
directions at short tinme interdVals. This permts the

| aundry to | oosen, and thereby perrn'ts it to spread

rerBMB8 byakied btyhﬁe\’lﬁﬁ@ Reclmd3 Shha b ﬁ'ﬂgn 't}ﬂijwashl?% grater and the

preparation for squee2| ng rotation’ 5
{ ce to the flow chart shovvnln
'a“ﬁg'a Jhﬁ‘? ’t}{eh\gg ﬁéSBPS%'é%I§ W?q be described. First,
in step S500, the squeezi ng process is executed, of

whi & eeraleléon pi therperpd fin hiybe daumdry is atashedvivith the main current of
reference to the flow chart shown in Fig. 13. On

watsihle dlowoprogéed3qoi 6RpI 307 t Restbh SYODRREAASK ot 3 RlrSPated
S401. In step S401, the main \/\gter fee%ﬂval ve 50ap'1e repeatedly in

theofg\‘lj\g?x% %@Wg%rrlm Y@e odﬁt%g?&?sﬁ%t szngrrt) l‘ff fRud C\ﬁ hlﬁ ﬁgrrpﬁt%(k}e laundry to

roceed&ﬁ % step,S402. In step S40 gr epar atory
looéf)'ér%ﬂdl TG0y %Wtér'hé%l Spread %P@Edﬂéﬁ@rwas wartabi ¥h HBigis done in
is perforned to peel 15 the laundry, which has clung
preperatine fovesgheering rokatida of theswashinga@® 3¢ squeezi ng process),
of f the washing tub 30, permt the |laundry sufficient

con )
oSSt L gl o, BRAGPLAESH BIFE 1224 prpges it
roceeds to step S403. I1f, as
deBBBER 'GP inSlep Sl B Syeegmarmtoiesn s cxfiotita o6 P vbesasiption will
detected by the water level switch 71 20 becomnes | ower

be givgn later witl refergnemiortbs flowehasishowvaindfig f Bed Gratarspleien dfsqueezing,
opened to supply additional water to recover the set

thevfidve prdceedy to stép 4011 e ¥RPIFAB] L € nift \Aﬁ‘:}% dBK&! sdan
Step S403, the%l ow pr ocegds to step 4 &6ac Accor(ﬂanéomned, and

wafeﬁ ﬁ@&ﬁ egaq,gatgryle\t,ége user, the m)tor 41 rotates

sat n a pre et er m ned pattern so as to

pro uce in the nashl %ub 30, a main current of water
f or Um@@mRletianof the\sunply af waiesithe Hawmsereeds to/iers5402 hdn step S402,
l aundry is rinsed. The squeezing spindle 44 remains

a pepikadrybyperdtionbis glecforpeh ariTienpréfaraiont byadrationvisdte Whparférird to peel
rinsing water and the

the laundry, which has clung to the washing tub 30 in step $500 (squeezing process), off the

washing tub 30, permit the laundry sufficient contact with water, and iet the laundry absorb an

ample amount of water.

On completion of the preparatory operation, the flow proceeds to step $403. If, asa
result of the preparatory operation, the water level as detected by the water level switch 7]
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 proceeds to step S404,
According to the settings made by the user, 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 ant® then reverse directions
at short tine intervals. This permts the laundry to

rindif@S EWithafifk el QP¥EnOEf Wale, thé 1Mdapfs%ﬁe&veﬁ§éé ?durée{iﬂg spindle 44

washing tub 30. This is done in preparation

' tiagn. Ln the gbove. description, rjnsing
renes agéﬁﬁcgg E(tq ggk?éﬁ%ePF DAEE & R PRt SVRY Q‘Wﬁf‘ dpe dngingpwater and the
in the washing tub 30, i.e., as "stored-water

1
laupdry mayg, the washigg tyi it deas nosrasetepossi bl e to perform
rinsing with additional water supplied continuously,

i . eOn ampietipl ofettle wetied i whsdhnge wmggj Isrinse@twith HRBhain current of
supplied fromthe water feed nmouth 53 while the washing
{eHh3@ ol | Oeade B @S §(}ower .

N ne! ngwrlbgéeta%wg&? ?%gltl@t‘é"l n@ﬁﬁ Sp)%dgcgris?sgu(ril%?tog U Aateg repeatediy in

erations slightly different fromthat 15 described

the Jrd a8d dheh tsverse diFpgtions @ Shaft img; ipteryads. d ey peraitsithe laundry to
detail later. Next, with reference to the flow chart

loog¢novand j thereby .petrBits tithto spreabzvendy i abe S@ashihg tubS0.  This is done in
described. First, in step S501, the drain valve 68 is

preﬁﬂﬁﬁ&dfor?ﬁh@ee\ﬁﬁg%ﬁgof.{mmr in the washing tub 30 is
drai ned through the drain space 66. The drain valve 68

T 5 BRI e LSS B PSSO s s

. the clutch nechanism 42 and the brake nmechani sm 43 are
in thoymashiag) tubTHk i.e/, as Citoredormerirnmng” ahids, hhwetrakso possible to perform
mechani sm 43 may be switched before or at the same tine

rindimgtwithhaldivsrial mauehesippliet edritifudRiyd e Hsaduppled-NaWr rhbife or with
notor 41 rotates the squeezing spindle 44. This causes

j Zi rotation..,JThe

ol RSP A4 020l 3 35S AR T S o
-éQ- Wien the washi,ng tub 30 rotates at high speed, the

SPEELUTRy POWST E98B% agai nst the inner circunferenti al

wal | of the washing tub 30 by the centrifugal force.

Thelmthehfing) mesieg process, a sequence of operations slightly different from that
described above is executed.  This sequence will be described in detail 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. The clutch mechanism 42 and the brake
mechanism 43 may be switched before or at the same time that the washing water starts being
drained. Now, the motor 41 rotates the squeezing spindle 44. This causes the washing tub

30 to start squeezing rotation. The pulsator 33 rotates together with the washing tub 30.
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present in the laundry also gathers on the inner
surface of the circunferential wall of the washing tub
30, and, since the washing tub 30 wi dens upward in a
tapered shape as described 5 earlier, the washing water
driven by the centrifugal forkt®rises along the inner
surface of the washing tub 30. Wen the washi ng water

r eaWhes thidwadhinl ®bB0abtatdrent Wphhbed, theladiry istprbsed against the inner
drai ned through the drain holes 31. The washing water

: t ¢the - i I [ - [ nper .

ey BT P fof B8 EURloR, 95 b kR plf 48wy ghing water
the .inpner syrface of the water tulh 20 to the bottom of

Pregens ! Ff‘eia'lfla'a' g‘e(? grthers,a. fie, gnga switace <oft the rirgumifarentiab yyall of the
of the 10 cabinet 10 through the drain pipe 61 and

washegtublB0p amyh) sirfve thily washimprib 3B0widens dgveard liwavtaparsdrshaye as described
Fig. 13, after squeezing is performed at relatively | ow

i . . ; i

corlT B Vishire AReE fon A MRS IEVA (BR% LRELRGnE Inlofih suface of the

ol ) 5 5Bt oV e kRS B B 30
term nating operations are perforned. 15 The washer 1

drajnedfthrongh Beeddmain holen3].onThd washing water tiadhas [Efiethe ainain holes 31 hits
elution unit 100 is connected on the downstream side

theQAindr RErfatRi OF tN&vater fBD, RhPheR Bdws NOWn aV¥righhd BineF &1faCe bPthe water

Figs. 3 to 9, the structure and functions of the 1on

' ' d, t for. which .it i .
b1 8 4 2002050 2 P58 ndE: et et of

s a partial top view show ng the arrangenent of the
cabyget 4P thraugh the dyan e ol thad ithaw thrnggh ther drain hese €0.100, and

the water feed nouth 53. The ion elution unit 100 is

conhettiecibwlshicvat inyFig. a8, afted sgietzinigds pbeomiidnat walagivel§ €98 speed in
val ve 50a and, at the other end, to the water feed

step84h8 sagfcezinmﬁge}fﬁrmédhﬁ Hi%sp%ﬁ”irl &?peggbi 199 c@rk@l'%é@ of step S503,

constitutest entire na wat er passage

the 5 BEp S Suap S PR S8 e ol O eqiicoRE he Hotor 41

mouth 53 to the sub water feed valve 50b. In the
stoppétke aed teemmmapngepanatioms are p@fdrmedown in Fig. 1, to nake
expl anations sinple, the water feed valve 50, the ion

el uTheRvaslidrtl isQfhishal dvitthén Wt @ntidreasl Moot hTRSiof efution unit 100 is

shown to be arranged in the front/rear direction of the
connected on the downstream side of the main water feed pipe 52a. Now, with reference to
Figs. 3 to 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 showing the arrangement of the water feed valve 50, the ion
elution umit 100, and the water feed mouth 53.  The 10n elution unit 100 is connected directly,
at one end, to the main water feed valve 50a and, at the other end, to the water feed mouth 53.
That 1s, the ion elution unit 100 alone constitutes the entire main water feed passage 52a.

The sub water feed passage 52b is formed by connecting, with a hose, a pipe protruding from

the water feed mouth 53 to the sub water feed valve 50b. In the schematic representation
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washer 1; in reality, however, these are arranged not
inthe front/rear direction but in the right/left
direction of the washer 1. 5 In a case where the washer
is of the type of which the water feed valve is not
separated into a main and a-38&b water feed val ve and
of which the water feed nouth has no treatnent agent

shairainbBig. Buto enaky eapldaitiing efthple htehedter feb® WRESIO H8ERn elution unit
val ve and the water feed nmouth have sinply to be

t [ | uti.on, unit 100.. .
106 YR0AC S T881 DS TR ol a O BrGidte B lnt Bonygear diepton of the
t.he 1Water feeﬁl nmouth 53 are 10 arranged at t?entl_y ) )
wasiet 1o A0 TR thelopeersthesenate arangpd mpbits theofiantiieadirestion but in the
_water feed valve 50 on the upstreamside to the ion
right/left doectioniaf tho@agher i he downstream si de, then fromthe
ion elution unit 100 on the upstreamside to the
detgi g veHes ! . - t
downst rgiggm si de, "‘éaﬁfd}e‘?%é’ﬁ rtﬁfcntﬁ\ﬁl@?ﬁﬁ%ﬁ%ﬁe?cﬁ\éal%&sgg?separated
. outlet 56 to,th shing tu 0... This prevents water
i B i e SRRV R VA V6 P 190 TiATEfRS SHCIcHe G it treatment
the ion elution 15 unit 100. In this way, it is
agasb shimipes bup oplyen detergeet chagbet, thegated ifedt wle and tiakiang feed mouth
contact wth the electrodes 113 and 114 and depositing

havensithpig o bocéiiected rt?%e@fﬁersﬁ@hgl thz%ﬁelt}ﬁérpé.rjt Rivent

| owering of the pertormance of the i1on elution unit

1004, Fi ow. the nstruction qQf the io

el uﬂ‘gnl“gﬁeﬁi‘??& 3?‘3? %5’ HE 'Q"teg‘ﬁ"’\?i‘@w hil‘—‘gga.“géhe wateg Teed mouth 53 are
vertical sectional view taken along line A-A shown in

arrgilged ay gentiydecieapiqgheighis st water flowadowndram e watieefeed valve 50
along line B-B shown in Fig. 4, and Fig. 7 is a

on flyer ipstresral sideetat iherniah elutiew.uniti W0 & thesdowRBESAMel HRn from the ion
view of an electrode. The ion elution unit 100 has a

elufid® bid 100 & theotifRdanfsid tbgﬁé"oé‘&%gﬁg:cg%bw bof e %\B?eg%‘éd mouth 50

synthetic resin (uncolore or an opaqu

hetic resin. .The casi [, 10 i conposed_of a .
on T o S ind e, 551 1B ghruat e atar Gk  the washin tub 30.
110b that covers the top -21 opening of the casing
Thispagventstgiter Gem flivgng Spckwiiné froasthegletroghnt tharbzerisd to the ion elution
el ongate, and has a water inlet I | |I at one end and a

unigviagg.;. M_ll{ﬂr}])éseivaﬂ-,liz i8boisitle @/ pesveRNdbi@bORdnledichRNEGH making contact
with the electrodes 113 and 114 and depositing on them in the form of scale. This helps
prevent lowering of the performance of the ion elution unit 100.

Figs. 4 to 8 show the construction of the ion elution unit. Fig, 4 is a top view, 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, and Fig. 7 is a horizontal sectional view. Fig. 8
1s a perspective view of an electrode.

The ion elution unit 100 has a casing 110 formed of a transparent or semitransparent

synthetic resin (uncolored or colored) or an opaque synthetic resin. The casing 110 is

composed of a casing body 110a that is open at the top and a lid 110b that covers the top
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water inlet I |1 | and the water outlet 112 are both

pi pe-shaped. The cross-sectional area of the water
outlet 112 is smaller than that of the water inlet |

11. 5 The casing 110 is arranged with its |onger sides
hel d horizontal. When held +dkizontal in this way, the
casing body 110a has its bottom surface inclined so as

opénihgb@f the ré%lﬁg"%bdi‘)g'l Y0d Qe kel d T&ECM oo?ultllogtls c]:ﬂ)%gatg, dand hasa

(see Fig- is, the water outle 21is loc

nsi de, t he )
wa %“.ﬁe‘%ﬂeﬁ”ﬁrﬁe‘r d'dJWF?f bt d T3P P 3nf gy 6Maer iges.  The
W th four screws 170 (see Fig. 4). 10 Between the
watgadileigl Hoand the porieragrdlet N2 [areiboth ope-shapsdn difiectress-sectional area of
seal ring 171 (see Fig. 5). Inside the casing | 10,

thetwilterthutlee 1 Ehig Realle tRa thadsthd Water et 144 are arranged
face-to face along the current of water flow ng from

t he t NN t t - . Vi
Lhe g}ré@pc?gg MR id labyahdhe detlzgtg‘;"ﬁ%el leé hift nol¥dofal. When held
predeterm ned voltage i s ap I|ed betmeen the

horgzogtal p dbis ways tamam& bOﬁIﬁtlahOaﬂaﬁsltsObOtt% sHEtcgl inglined so as to be
whi ch the el ectrodes 113 and 114 are 15 forned are

incadasingly oworowaind cHecweater ofitldt A (sse Big. She Thupde thé datartoutlet 112 is
the noment. The electrodes 113 and 114 are, for

Iocgfég'ﬁphﬁ’lo@ésﬂe%l \Qﬁmﬁ 'tﬂevsgﬁ%ee AGHe Fﬁ%ac%%% ég%Z cmx 5 cm

are arrang nun apart
fro e ot her . The ectrodes 113 and 4 may be .
f or ki 101 1 S0y Ribredh G he raeiag kit W w&h%m SURd 70 (see Fig. 4)
that it is a metal fromwhich nmetal ions having an
Between tlieceasing dlode 1 Gacandabelid &1Qfein saratvached a2@al Amgrli? 1 f(sezlig. 5).
silver, exanples of such netals include copper, alloy

of Hisdeahe ARINE OPM &ivo (IAtE-sEApRA- elitdoded 11PRR 144 hrfahAl face-to-
a silver electrode, copper ions eluted froma copper

facglal?&ﬁé(ﬁl% urre%p%f é»'fa:? nI;lo geflrrﬁur}l e[H fr?f:r 1%5:% l?? r{g -t Ct e %' outlet 112,

ert an exc cro
effect. Fromalloy of silver and copper sil ver and
Withopiter present inside ple easingeld Os when taapredsigmyinedryaitage ps applied between
elution unit 100 permts a choice of whether to elute
thend¢atodeo$3 anid htd, mA-ionc odthdimgalt of wihieh hier electiodes ay® and 114 are
is applied or not. The ion elution unit 100 al so

forﬁﬁarr&rkf?m%s ’Erou cheiereéfuneg, ﬁ%@'thé QRSdd UdPSt the  moment.  The

contro contr ol e current and the

ele]::t?cr:des 113 and 114 are, for example, plates of silver each measuring 2 cm x 5 cm and
about 1 mm thick, and are arranged 5 mm apart from each other.

The electrodes 113 and 114 may be formed of any other material than silver, provided
that it 1s a metal from which metal ions having an antimicrobial effect can be generated.
Apart from silver, examples of such metals include copper, alloy of silver and copper, and
zinc.  Silver ions eluted from a silver electrode, copper ions eluted from a copper electrode,
and zinc ions eluted from a zinc electrode all exert an excellent antimicrobial and fungistatic
effect. From alloy of silver and copper, silver and copper ions can be eluted simultaneously.

The ion elution unit 100 permits a choice of whether to elute metal ions or not




10

15

20

whi ch the voltage is applied. As conpared with a nethod
whereby netal ions are eluted froma

net al -i on-carryi ng substance such as zeolite, the ion
elution unit 100 is easier to use 5 because it permts
the choice of whether to add-gBtal ions or not and the
adj ustnent of the concentration of netal ions to be

acdveding 18 GehetleP Givoltadd |sYappliB€ IOI?’ hect Fiad qél% %&goﬁ&gg}ﬂﬂﬂ)ﬂﬁgoepemits the

arranged not perfectly parallel but w

s, seen _i.n,a plan view the distance .
el ¥ 3bos BinE S0 aTuBul simflior g emenand the time for
Si d%eto t he downstream side with respect to the water
whichy theaypltage Mﬁiﬁleﬁnsﬁ@eﬁmredl‘@lth asmethod wi@retiy. metal fisrsnare eluted
the water inlet I I | to the water outlet 112 (see Fig.
from) a. nieta-ishapreyiaf shbwancasutly aDeshiitd, the AR GBS finit 360 $EELier 1o use
inaplan view, is also so fornmed as to be
beda6e RARAH Wh |t ere the water inlet
o5 AREARL I ol @b LAY B8 dndRE0R: A Bot Bl Trarsdipfiment of te
is forne That is, the cross-sectional area of the
co%cﬁg%%thnrfg'in&eé t P teé&ﬁ’ﬁ’&l made gleihgiditial | y decr eases from
the upstream side to the downstream side 15 The

el edhe eltesodesd 1dradd 114 ase mranged astperfectlyaparakel dut W9iN d tper in such
front, and are provided wth termnals 115 and 116,

a WASMAEtds\web in 4ad G MR ﬁisﬁﬁ%ﬁg&ﬁreéﬁ[ﬁleaﬁgct;o(?feg%gﬂ’égses from the

as to protrude downward from ower edges O
t 113 and 114. at .positions inward of their _
UPSS}&% réa%?éiﬂg’ﬁ%‘ms reay side, wath respest 1o heawater gurment figwiag inside the
115 are integrally formed of the sane netal 20
casiig: G be-, framdhe watgr inlethld 16p dhet wasdeoutted | Ehésee Fig. T@r i nal
116. The el ectrodes 115 and 116 are placed through

t hr Thghdpe lo shefcasiig Body 11 eeitRA] 4s0@eMa 4 pigh viehe iCaAs) EBJ;ormed asto
body 110a so as to appear below the bottom surface o

' | t ere th .
be Eﬂgfﬁﬁﬁg})@&%ﬁglﬁ dlltsl% \g@%rgttiﬂegpgiefﬁngg‘t cl\ggi 15 Jornsg\to jitsgd where the
tertjght seals 172 as showmn in an

here a rovi ded n .

wa |°aﬁ8ehﬁvigef°wwf hiﬂ%ﬁsg,th%.cmsﬁh@cmaé afgagtthe spacs ingide the casing

together with the second sl eeves -23 175 descri bed
11¢ gradpallyrdsereases deonbihe upstatans sideitot the dowostpamvsidy. | eakage

of water there. Formed integrally with the bottom

sur Tae eledfroddiel 13&1dN 01 P 8@YrebtahgutR dsSse fiohs Hl Fbh%nd are provided
with terminals 115 and 116, respectively. The terminals 115 and 116 are formed so as to
protrude downward from the lower edges of the electrodes 113 and 114, at positions inward
of their upstream-side ends.

The electrode 113 and the terminal 115 are integrally formed of the same metal
material, and so are the electrode 114 and the terminal 116. The electrodes 115 and 116 are
placed through through-holes formed in the bottom wall of the casing body 110a so as to
appear below the bottom surface of the casing body 110a. At the places where the terminals

115 and 116 penetrate the casing body 110a, there are provided watertight seals 172 as shown

in an enlarged view within Fig. 6. The watertight seals 172, together with the second sleeves
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wal | 173 for insulating the termnals 115 and 116 from
each other (see Fig. 6). The termnals 115 and 116 are
connected to the drive circuit included in the
controller 80 byway 5 of nonillustrated cables. The
parts of the terminals 115 an23 416 | ocated inside the
casing 110 are protected by sleeves forned of

175 desotibéd lagr, Motk hidalisle sk rsﬁuctﬁf’éocolyeé%ﬁ RAkaBE BF WS P ifre.
used. First sleeves 174 are for E

r esj n nd rtlons of th
tor rome iR, Wi Tl BoRuBTur RS of e setier Focst | Dede segnsulatig
é?é?are so faorned that parts thereof extend along 10
wall /35 fofeinsylahng dhe terminale| ISt anslid 46 1f1@n agach 1dther (see Fig. 6). The
resoectlvely, and, on the side surfaces of those
terpinalss] 1 Spand] M6t dre benmeedito iedhivenicalt Iﬁélgd’éllein%é Bontroller 80 by way
t hrough holes forned in the electrodes 113 and
Ofﬁﬁﬂﬁwfﬁggcmﬁmgnd 7). This prevents the electrodes 113
and 114 fron1con1ng off the sleeves 174. Second
sle yes 175 re fo d of soft rubber, and serve to
fil H@Sg%fpt B¢ s 11hand {1 located angside the sasingl 11 here protected by
botton1ma|| of the casing body | 10a. The second
slegyies domred]1 hingHatis maseilse  Hergriewekindd ebkage 9f &t ErFirst sleeves
t hrough the gap between thensel ves and the casing body

743 AL § KL ST R A0 s

med on. rat
andLELéJ‘ rBeivehy i 5P sBévasc VAt op domecd et aas theveof axand along
first sleeves 174, which are fitted around the
one(% §riurtRce off the elastrodess] 13 andrbld, eaprotivelyf ond, oiehe side surfaces of those
upstreamside parts of the electrodes 113 and 20 114.

part ptdjeetionnare farnédieehie eddage With thrdughtholes T8fmted®nGhe electrodes 113

formed fork- shaped support "portions 176 at positions

zdePf4r &ePP @Qm!i 9 t hehit gf]&ént’? e gcctroldr?a?éi,‘?faﬂ% gitg gl'aﬂ{)mmg off the

firm suppor chlev resu
ns 176 |nch| es of the first
sle wegibgs 67404, ee‘(ﬁélllqgégﬂ ‘£8€%¥%ﬁ"@b@e@@%sel‘?®0fﬁll thie ggp between
t he gaps between the first sleeves 174 and the casing

the tfwsiys?qevcs i amth theftattioms walb ef theuqsing tbode 1t 09 N STHe/ Gcpid§Beves 175
the el ectrodes 113 and 114 between -24- |ong and short

alsd &9 NS prévRft lBRIRF ¥ABP 1RBuAPIRE %gblot%hts ntfh‘éfg\s’%? and the casing

bet ween the el ectrodes 113 and
bocﬁzl 1482 and through the gap between themselves and the electrodes 113 and 114.

As described above, the terminals 115 and 116 are formed on rather upstream-side
parts of the electrodes 113 and 114, and the first sleeves 174, which are fitted around the
terminals 115 and 116, form a support for the upstream-side parts of the electrodes 113 and
114 On the inner surface of the lid 110b, there are formed fork-shaped support portions 176
at positions corresponding to the first sleeves 174 (see Fig. 6). A firm support is achieved
resulting from these support portions 176 pinching the top edges of the first sleeves 174 as
well as the second sleeves 175 filling the gaps between the first sleeves 174 and the casing

body 110a. The fork-shaped support portions 176 pinch the electrodes 113 and 114 between
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The downstream side parts of the electrodes 113 and 114
are al so supported by support portions forned on the

i nner surface of the casing | 10. Fromthe bottom wal
of the 5 casing body 110a, fork-shaped support
portions 177 protrude upward-2#i-kewi se, fromthe
ceiling surface of the lid 110b, fork-shaped support

longodridi hiogt flngdr )@l tHE L RV S‘ppb?epl?]aze %r;l.erv geq\gfege}ﬁhre Slegtrodes 113

support portions 177 (see Fig. 5 a
4 : vV, in their downstreamside parts,
ant?;gﬁ ?]pg’gt]@glr%lbgﬁgjetop edges pinched by the support
por&;ihons 177 and, 178 so as to be unnovably held. 10 As
sho eict?vmsg?am:s:dehémés eftthoglestraddd AId aid 41 14r sre salso supported by
arranged that spaces are left between the inner

supportf pegomffothed ondiengndrlfrandofthe cSid ARES FPh
el ectrodes 113 and 114 that face avva'(’{/ from erggﬁ@%??%?}»all of the

a ' ig. 5. th | ectrrodes 113 _and .
cacl BSHP L ool orkohibed Syt abtioc P mSFbRE SBRedioc enise. fiom the
J.nner .surface . of the casing | 10 and the top and
cellipg sytace &f 2]%6 B$ 1 ferksshapedisuppontpostians 174 pretrudeptovaiward so as to
the places where they make contact 15 with the support
facp she suppert PoBliors 71777 (aeelFik7 8)and BYr t 1R BleEPoded 15 38N 14 Bave, in their
Figs. 7 and 5, spaces are |left also between the inner
dowhitfeamesi ' i §ide and .
e AR SRE bk o S BitdRR D SierSu i igns 177 an
case where the.casing 110 needs to be nade narrower,
17§ﬂ%§H§é%€WSEBEQXT§%and 114 may be arranged so that
their surfaces that face away from each other are kept
in Ascbewndnifigt 7, the eldctrndeshbl3i amiet 1 45 aref sacaranged fHt spaces are left
casing | 10. To prevent foreign matter from making

betoeat det innért Surfdoe oeltl%:&isﬂ{gﬁﬁlolérﬁl aa@%uilfléeéecﬁ gpgtﬁ%gﬂmdes 113 and 114

strainer is disposed on e upstream si

thaf &‘a%@tamggfbngé%lﬁ%e}1%&{'8@&1‘2’% gneog)&?igi ]ﬂg? ,:Ltgge)ie{égtrodes 113 and 114

describ shown ‘i n
provi defgl}l {nside the _connection pipe 5 1. The strainer
are$ggrapg edé‘attsé’a?ﬁ’s@%ﬁﬁ hehveep the inperr wirfgee afthe easingnt I8 dnidethe top and
wat er -25- feed valve 50, and is shared as a strainer
bottiing jsdgascofcthe teheetropet t Bannds il the (bepthe thoplaBlsiivha® they fnake contact

100.
with the support portions 176, 177, and 178). Furthermore, as shown in Figs. 7 and 5,
spaces are left also between the inner surface of the casing 110 and the upstream-side and
downstream-side edges of the electrodes 113 and 114.

In a case where the casing 110 needs to be made narrower, the electrodes 113 and 114
may be arranged so that their surfaces that face away from each other are kept in close contact
with the inner surface of the casing 110.

To prevent foreign matter from making contact with the electrodes 113 and 114, a
metal strainer is disposed on the upstream side of the electrodes 113 and 114. In the

embodiment being described, as shown in Fig. 2, a strainer 180 is provided inside the

connection pipe 51.  The strainer 180 serves to prevent entry of foreign matter into the water
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Anot her netal strainer 181 is di sposed on the

downstream si de of the electrodes 113 and 114. As the

el ectrodes 113 and 114 are used for a long tine, they

becone increasingly 5 thin and may ultimately break. in

such a case, the strainer 181 r-events fragnents of the

el ectrodes 113 and 114 fromflow ng out. The strainer
feddBalvess@liapaQ ang! ' ter oytlet 112. ., )

The strai neriﬁ%é%({g%&wl rggs);m%{eﬂi %{]@86" e EQFQ’FH@F elution unit

| aces in the water feed passage than specifically

escri bed above, provided that they are di sposed "on

the upstream 10 and downstream sides of the

el ectophfE gnetal stepinas 8l d$ dispaed ogit thaidoenstréadd side & f Wklelectrodes 113

are made renovable so that the foreign matter caught in

and Aédn cAp tieceleqrodeed 1 3aAd 1 Mbred (Y f&ae{‘l.olﬂgitgnffé, g@ﬁ%ﬁér%feﬂ%creasingly

renove substances that cause cl oggl ng

dr ' i r (driwving the ion.elutjon unit 100.
thl%\ atnygrrllg‘ gfriﬁnﬁjé%te]}ﬁﬁilﬁqs I@&Hﬁ‘b@%@ﬁe’ {the StEHRRTy 1§ 1apneyents fragments of the
ld{sségitligteg electric power 121 so as to step down 100 V
eleplgodes 13 agd ] feomiflaving ont adéhe siaimenl® bist dispmistdyder efample, in the
the transfornmer 122 is rectified by a full-wave
wateruilét Hi2. ci rcuit 123, and is then forned into a
constant voltage by a constant voltage circuit 124. To

t he ThenghaRts Y80 LAgS 84! @E}?'&&d}%ééds atgglgy{l gﬁ{eregéﬁacp%m the water feed

constant current circui
as to suppl

Lrenit 125 operates, in such a wa y a
pasSapethan, spécifically, desriadcabous.chroviderd that they st dgpbsedl"m the upstream
descri bed | ater without being influenced by variation
anq downsreaposidessofshatestrodesgugkpettieel el eThie aetendls | 8®and 181 are made
circuit 150. To the commercially distributed electric

renpoable sb2that meafoiéigﬁqwtcﬁﬁhhtiiﬁ‘itﬁcﬁeéégk r%é@eéiuéxi)hﬁ%hat they can be

transfornmer 122, a rectifying d

cleX¥dtt8 9E6mee %ﬁa]ﬁ%g%;éﬁwsgrc i ode 126 is snoothed by a

capacitor 1 "Bnto a constant vol tage

by a. anﬁt ant e:/ﬁoltage .Circuit 128, and is then
Supglg' Fhews therdravesidrsris J28 forigivingrihe ion elntoommitied. 18@ransformer
controls -26- the starting of a triac 129 connected
12} stoneretietite cominavtialiyn dispribueerr dlecti®d povdr 12180 tak @cpﬁgvgagq;ﬁ 100 V to 2
r

122 and the commercially distributed electric po

predétbrmined 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
resistance through the electrode drive circuit 150.

To the commercially distributed electric power 121 is also connected, in parallel with
the transformer 122, a rectifying diode 126. The output voltage of the rectifying diode 126

is smoothed by a capacitor 127, is then formed into a constant voltage by a constant voltage

circuit 128, and is then supplied to a microcomputer 130. The microcomputer 130 controls
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The el ectrode drive circuit 150 is conposed of NPN-type
transistors QL to 4, diodes DI and D2, and resistors
RI to R7. These are interconnected as shown in the
figure. The 5 transistor Q and the diode D1 forma
phot ocoupl er 151, and the traistor @ and the di ode
D2 form a photocoupler 152. That is t he di odes D1 and

th&Rraaing gfwirfadi I29ennedél b&isreed 6 to? b %Q}I‘B% gtzcgﬁkee transformer

phot ot ransi stors. Suppose now t he m
12;%9d§m,ﬁe gg e to l'ine LI and a
| ow | evel dlsﬁ% ied e\?%%'i’ 5%‘)’%@161 line L2. Then,
therﬂl 5%? tur ns,on, and this causes 10 the
&GHTO

tra dpiye ciset b1 is\anaposedeof NBNstysd wansaork lQIn@ Q4, diodes
on, a current flows through the resistors R3, R4, and

Dlrmd BAdandhiesistwasiBego R DI ThesarbGn@RPhh&led
the transistor . Thus, the tr]an5| stor 5 %h&r%r?gﬂ%ﬁe ﬂ&ure_ The

traﬂ’istbh@l%ﬁ%e RE D P)?m @’Fo“?oo%ilg.eallﬁg :§pd? tﬂg tr{a?sgﬁg; &S@d the diode

transi stors I'S o
i s off sta a current flows fromthe

Odgleaﬁhggocoyglealggt r 3&@ i3] thet diodhe NManmb @2 aiedphotodiodes, and the
eI ectrode 114. As a result, in the ion elution unit

tranpgorstleand QR argpimeotadmdtoret al i ons as
positivel y-charged ions toget her with

neg8uppek oG HRACRE lﬂr’{llefgﬁomu% ]Il@fe%dg %ﬁgﬁldl Seé Srf)ﬁ%fedtp Gling L1 anda

t hrough the ion el
e el ect ode 113 which is at the
lo“gge%g%v@tagg (F?{"li“’g‘agfg to\gelified 3t Theny thecdiede PBdtarns b, and this causes
which is_at the cathode side, col | ects i mpurities such

thefzangisias Qiriq furpeamer Whentthe tfansisooiQS maeoR Q. SRRAS HbRA through the
on it. Moreover, chlorides and sulfl des of the netal of

resistirc R3f R4, sideRY f:ﬁﬂ&ﬁls Fhdses fa%ﬁﬂé?? Héd’ELf“t‘B? ﬁa& (glr{ne transistor Q3.

surfaces. This degrades t he ce 0

Th&d, H;elt%sﬂfg%q3 P8 opf0 avoid th| S, _the el ectrode drive

CI rcuit S so Tonf i gur ed that it can be operated

@ IEI (ﬁgl ag ets of the electrodes reversed. To
r evePsgttqiaer i e eliodsr Ddhis effesnd dblessthet transistors Q1 is off, and
m croconputer 130 sw tches nodes of -27- control so as

accorslingly ghe transiston| Qége ofppllh abisbaitee ancdridr ioddStibi ﬁl@danode side
L2 and thereby reverse the current that fI ovvs bet wee

eledthirleall 8 ¢4 ﬂﬁdﬁﬂldﬁéﬁlcﬁ%ﬁcﬂr&& 1 s re'gnl‘gI h the ion elution unit 100, there

transistors

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

When a current is passed through the ion elution unit 100 in one direction for a long
time, while the electrode 113, which is at the anode side in Fig. 9, wears off, the electrode 1 14,
which is at the cathode side, collects impurities such as calcium in water in the form of scale
deposited on it. Moreover, chlorides and sulfides of the metal of which the electrodes are
formed are produced on their surfaces. This degrades the performance of the ion elution unit
100.  To avoid this, the electrode drive circuit 150 is so configured that it can be operated
with the polarities of the electrodes reversed.

To reverse the polarities of the electrodes, the microcomputer 130 switches modes of
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4 are on, and the transistors @ and B are off The

m croconputer 130 has a counter capability, and

swi t ches nodes of control as described above every tine

a predetermned 5 count is reached. Wen the

resi stance through the electrgge drive circuit 150, in

particular the resistance of the electrodes 113 and

VAl r for ex I t cur rent

o s S 0 eruBBlibd herb i e 088 L1 and 2 GRAiTcby reverse e
cuco&ﬁ%an cugrent ﬁlr uit 125 raises its output voltage

['s 8\1@%‘?%% Frvep ey qigetendes bk and HieVarthis mpdehthettanaistors Q1 and

use tinme increases, the ion elution unit 10 100

Q4% genen aandythe desobistors R amidQdfare bff uTHE WhictdcbRpuddh QB0 has a counter
this happens, even if the polarities of the el ectrodes

capatalitye ued Se4tch@r me¥&Nof EOﬁtF@a%F%SC%ﬁgS@%P% %\kKB‘{YEH"’FrFe predetermined

switched to an el ectrode c

are kept at particular polarities for a
C°ﬁ@ﬁg§%9ﬁ$§e than in normal operation so that

impurities deposited on the el ectrodes are forcibly
r e & the resisaneeithroupe thecaleqmuotie ddl¢ eigeitof 50 hepaeiaBirant resistance
current circuit 125 is raised, it is no longer possible

oftthe elebtrod3PEYSS aide 1141 vdrleg dﬁﬂ%sez??@suh,nngrr@(aﬁnyegﬁﬂé icH]:ngm that flows

cope with this, in the circuit under scussi

I tyeen th el ect.rodes . 113 and 114

befichitRé clelifddes dURaiE! HBHRUIE bR Grel T Fiines Baesiput voltage to
of the yvoltage that _it produces across the resistor

compen %)r thiedecigase nt Hpwevareas dguatal vse timpiretlesses, theah elution unit
m nimumcur-rent, a current detection circuit 160

108eventuallyi reachieh ehef @dtoftitRaiseful B MR Gapbiis EQlenPsh it]
been detected is transmtted froma photgg#%gb D@, ¢ polarities of

the\le@hbdes aﬁ,r@@éﬂed%r ?Jgnﬁﬁﬂfe%gdépclfe&nt @3? S\%(lgfgu%ﬁ%] ér? electrode cleaning

phototranS|stor e mcrocompu

1.GL QGO te 30 then drives, by way of a line L3, an
mefle b SPT e Eleciites € Kneh 4 pocular ppladideselonn hengentimsithan in normal
A warning indicator 131 serves as the indicator. The
opgraken s that paperitesrdepasitédsomihe\alaterddésnart lfercibly removed, or even if the
operation/display panel 81 or in the controller 80.

outpiiB-voltbgecof ahe cbstEMPOuridnt Neirduit AWst isSHFRJAS ; .
short-circuiting within the el ect 1 ode g&?\/é C ?%ul?ftlger possible to

CO'?’E&Sa{erfs{ﬁleid%g?%sgﬁ{n g‘feg‘:é‘?mﬁﬁr rent detector that detects

e current an a

To cope with this, in the circuit under discussion, the current that flows between the
electrodes 113 and 114 of the ion elution unit 100 is monitored on the basis of the voltage that
it produces across the resistor R7. When the current becomes equal to a predetermined
minimum current, a current detection circuit 160 detects it. The fact that the minimum
current has been detected is transmitted from a photodiode D3, which is a part of a
photocoupler 163, through a phototransistor QS to the microcomputer 130.  The
microcomputer 130 then drives, by way of a line L3, an indicator to hake it indicate a
predetermined warning. A waming indicator 131 serves as the indicator The warning

indicator 131 is provided in the operation/display panel 81 or in the controller 80.
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predeterm ned maxi numcurrent. On the basis of the
output of this current detector, the mcroconputer 130
drives the warning indicator 13 1. A current detection
circuit 161 serves 5 as the current detector.
Furt hernore, when the output A28 tage of the constant
current circuit 125 becones |ower than a previously
set MbrbIMMYAlbaas; t esection.circujt 162 .
detects it. ané)&)t heﬂ%%ciryég!:to%%ﬁtagrShféd;WCf’Q‘é'% ‘ggl"&r&\?eﬁe“mde drive
-t h rping. indicator 13 1. The netal ions generated by
““Hﬂ'z lg@hﬁ’gfegisi Brr‘?"lﬁﬁfita qyTeng detesion dhnt jdetestst the owereht bejng ldyger than a
30 in the following manner. 10 Metal ions and a

pregstaraifiedgmayienim wsedntas Cn thecbdsiveof theganputasethadegehnt [letector, the
the final rinsing process. Fig. 14 is a flow chart

misteQwinpgtet 180 AHGLELINE Svathin REdigdthos | O defe i) Bui
In the final rinsing prlcr)lgessl, onp%lc')rrp g‘%‘#‘%ﬁ dg{ec{fﬁnemgcun 161 serves

ueez| ess. ,n _step 9500, the flow proceeds to o
as ?&ep @gg?teﬁﬁﬁstséu hegbgre, W??ET rouéﬁ’“trYGBa%ed%‘lrtbP GAngkant gurrent circuit
%reat ment substance is selected is checked- If
125 Daepmesolovesr than p gaevieusly setrwmimem ' valgs el echtae ddctiglircuit 162
settings on the 15 operation/display panel 81, the flow

deferisdg antd theanistcpmpdidl 130 lik&ioike dinR thd QUnbH
step $S401 in Fi 3@12 to 1perf%rm t ﬁeé ?i nalgqﬁiﬁggs{?%%ﬂ

pro 0 r..as, j.n th [ nsi rogess .

) B8 ARSI T80 A5 05 e S B ting s
. @g?iii an of two kinds of treatnment substance, nanely
In (he foljowIpe Banney. 4 sof t ening agent, is selected is

checked. If "addition of netal ions and a 20 softening

ageMetz_:lli ©ons endct eoRdnimg ugdnt S8ed a9 @StredmbMeagent are added in the final
operation/display panel 81, the flow proceeds to step

inSA@ dlodebs. NQig. 148 f 9 sorh St -
nn%%%, the marn aiﬁoEI1 ﬂsddl\k{)vcpv\g?er g%ggv%ﬁl\?/%g%ggpgﬁ%o@dgpﬁ"al rnsing.
e ened, so that. water flows .through both the
In ?r’g‘". %Pagtﬁg’sg‘%b&%ﬁ’sér Op SoWP|sHOR of dhe sgucezing PEagessIEHeBA00, the flow
IS nmetal ion elution gr ocess. A predeterm ned anount
Pragpediipetter §120.20In sipp SH2@,hwhetber rorwadt exdditiva chfva trestn®Ae substance is

is set, i.e., an anount of water larger than that for
seleutecis chedked s ubf “adt@ion fof @ Gred@hene stk is Stlectbd ﬂ-}i"ﬁu h setti
through the ion elution unit 100 while fil Ie(i:ng t eg settings on the

operation/display panel 81, the flow proceeds to step S421; if not, the flow proceeds to step
S401 in Fig. 12 to perform the final rinsing process in the same manner as in the rinsing
process already performed.

In step S421, whether or not addition of two kinds of treatment substance, namely
metal ions and a softening agent, is selected is checked. If “addition of metal jons and a
softening agent” is selected through settings on the operation/display panel 81, the flow
proceeds to step S422; if not, the flow proceeds to step S426.

In step S422, the main and sub water feed valves 50a and 50b are both opened, so that

water flows through both the main and sub water feed passages 52a and 52b.

Step 5422 is a metal ion elution process. A predetermined amount of water for
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space inside it. Sinmultaneously, the drive circuit 120
applies a voltage between the electrodes 113 and 114
so that ions of the nmetal of which they are fornmed are
eluted into 5 water. In a case where the electrodes are
formed of silver, the reactioR9Ag 4 Ag' + e- takes

| ace at the positive-side el ectrode, causing silver

whidrthe Awpin batedecell wil edS0anit @etié in amibent SFWFAt&NhrobMan that for which
fl ows between the electrodes is a direct current. Tﬁe

theVibeWate 6d 'alkRds oM '%}u@% ' ters, the detergen .
chanber 54. and iosM%t(;bS}’e t trh}(')u tﬁgéomlf]&?nblﬂﬁl@pq@&i\e filling the
d._then the water qutlet 56 into the washing tub 30.
Spa%g ﬂp\ﬁldgnﬁ'unglra'\r'{\ﬁ%f’%ﬁyvsﬁliﬂ dgive 1 GiegHitt b2 appbies Agveltageobetween the
the main water feed valve 50a flows out of the sub
elegigedss Ifldeandy hl4/e0 Hoi jomnaf ihs meral efiwhivhothigf at forfed are eluted into
wat er feed passage 52b into the treatnent agent

watehanied cfae whete @elelRBbIRYre 8AGRY of §@%€%§ﬂiﬂ?&}0§8§ (%ktge_gl Ag® + ¢ takes

put in the treatnment agent chanber

Lth-wat.er, . through t.he siphon 57.,into the
plaf% 3 b oY b8 Sy silufriomt A ditbe dbedenimyater. The
agent) is added at the sane tine that 15 the netal ions
curggng thatrflowsy befyepn dhe elegtradeshisrm dioess cogtenworTheundted thHuemixed with
wat er | evel inside the treatnent agent chanber 55
mefab imisemters e datigent etRchbee'$8) andThipoufEdk@odgh (ROSBEY
to keep the liquid treatnment agent (softening agent

theh thel W&el bk g?%&"?ﬁg{%se&%a‘%%- 55 until water is

poured 1 nto i ng. Wien a predeterm ned

am)ﬁgt of vvaéL)er (sufficient to cause the principle of a

si phBRmnt 96 Watsrismaller thanshayrflpwing oup of thsy mpini wateo feeddvalve 50a
into the treatnent agent chanber 55, the sub water

flowe eut efathe suls Glatdr feal valee SO hind i peurad i@Bug tHeQUE Wifer feed passage
water, i.e., the operation of adding a treatnent

52taigeNthe theatradt QBB Bidibyr e f gL put i
of a treat rrent%ent s selfég}t%gtg,’%%lt %?%gé%?tepl\%g%&m?'swt n the

h r t r.eat ent .(softening agent) is )

tredb BT Bheph s iRber i HEEih AOPBLY el BOeDiBn siphon 7 into the
gr,edeterm’ ned anmpunt of water mxed with nmetal ions is

wa

&l 300t dhatis, tha stertmepnt agene(sofenidgiagenty isj addedat thbaame time that
thereafter, sinply water free of netal ions needs to be

the metal ions are. The principle of a siphon does not work until the water level inside the

(ﬁ.ltlet 54a and

treatment agent chamber 55 reaches a predetermined level. This makes it possible to keep
the liquid treatment agent (softening agent) in the treatment agent chamber 55 until water is
poured into it with due timing.

When a predetermined amount of water (sufficient to cause the principle of a siphon to
work in the siphon 57, or more) is poured into the treatment agent chamber 55, the sub water
feed valve 50b is closed. This operation of pouring water, i.e., the operation of adding a
treatment agent, is automatically performed so long as “addition of a treatment agent” is
selected, irespective of whether or not a treatment agent (softening agent) is put in the

treatment agent chamber 55.
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added up to the set water level to obtain a
predeterm ned concentration of netal ions in rinsing
wat er, the application of the voltage to the el ectrodes
1] 3 and 114 is stopped. Even 5 after the ion elution
unit 100 stops generating metdP -i ons, the nain water
feed valve 50a continues to feed water until, when the

wat Yheney giredetesinined mmouatstli ngtet uhixad WitRehes bR iSBbured into the
water |evel, it stops feeding water. As described

waghing eub BO) Sidap is%ﬁaé’ed gt aherb e nﬁﬁ?l neﬁ{e??iteg%ﬁrllezgl%}ls needs to be

(sof teni ng agent are added si’ ously.

s ecessari.ly nmean that the peri od _ _
ad%@%g‘g “1%9%\”5‘%} J%"Sfi?%ﬁ%b"btai Hﬁg‘?}mmﬁ%@o@@ﬁb’ﬂfa@r@@f metal ions in
. metal ions needs to conpletely overlap the period
ringing WatETuiiie apphieasioprafiibe poltagsfto sheselpdtootendi R and d 14dglstbpied.  Even
treatment agent (softening agent) into the washing tub
aft&0the Eibh fequtionf uiihao@ spaisi @aerafBY mdtdl ondNtheSRGinSRhte} ?{efl valve 50a
n

than the other- The treatnent agent (softening age

ter the ion.el.ution upit 10Q
cofffiieot 88U vk e st 166H] 05 6 “waibise b o repches the st
petal, ions i s being poured. What is inportant 15 here
waf‘ﬁ"t"ﬁ'af‘ stopgifeqding watehet al i ons and addition of a
treatment agent (softening agent) be performed
| ndAsiddsaibey abbve)iin steps$42g] metab (hienGd . a ﬁéatﬂl@ﬁtcz?gehﬁ?soﬁening agent)
earlier, the terminal 115 and the el ectrode 113 are

arel 4Ad6d §iﬁldlt¥néc9fsl§ed 'IcH‘is, HoPRver2 Bhes Tk g'gcéﬁéﬁ{; ﬁ%a&tﬁ%ﬁhg %eriod during

aretheterm nal "116 and the é&lectro

ed to a case where different netal parts are .
thcg’lﬁﬁﬁ &t FIBE%‘P H@ﬁ, 190&%%??1‘? faetsLtO@ﬁWP%ﬂs 9i somepletalyeoveglap the period
between the el ectrode and termnal, and thus prevents
durgag whish ghe prinsirdowé siphon warlgs tohadrhthe neagend dgenh@bAgning agent) into
sinmplify the manufacturing process. The el ectrodes 1] 3

theanashinp4ubr3e. aEitaaoetiheid ?‘brﬁbdts Hf st ahd2hd %Ehglg} ?f)aﬁ[tﬁéé‘l)ther_ The

bet ween them decreases fromthé upstream si _
trediQ) ' ' 1 tg,the elecitrodes to .remajn
re A e FoRefiBe ahth, PP oS e Tan i g 100 stops
| ess | kﬁl'%nt o.yibrate even when -31 they wear and
gensElDRangta;gns, Reditigna waterfeseofimetal donsiis kelog poheed.  What is important
el ectrodes bei ng excessively defornmed and
herg tip that cidditiont aftimetal ions and addition of a treatment agent (softening agent) be
performed individually within a single sequence.

As described earlier, the terminal 115 and the electrode 113 are integrally formed of
the same metal material, and so are the terminal 116 and the electrode 114. This, as opposed
to a case where different metal parts are jointed together, prevents a potential difference
between the electrode and terminal, and thus prevents corrosion. Moreover, forming them
integrally helps simplify the manufacturing process.

The electrodes 113 and 114 are arranged with a taper so that the interval between them

decreases from the upstream side to the downstream side. This permits the electrodes to

remain parailel to the current of water, and thus makes them less likely to vibrate even when
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The el ectrodes 113 and 114 are supported wi th spaces
| eft between them and the inner surface of the casing
| 10. This prevents short-circuiting between the
el ectrodes 113 and 114 5 resulting fromgrowh of a
metal |ayer fromthemto the-Bhrer surface of the
casing 110. Even though the termnals 115 and 116 are
thelyoveme dnd beaghelhin. WMdredRe BERGE H8dSk éf]rgg e&?&g&%ﬁb ing, excessively

while it i s inevitable that the el ectrodes

defdBAEd MdtRoHS lilqis unacceptable that the term nals
115 and Sl?gs%g.lﬂt%dh t he enbodi nent bei ng described, the

part].}s:| of the termnals 115 and 116 | ocated inside the
casil g electiges Id 3 gnd ld d egisupported with spacss lef7betneh thef A the inner
formed of insulating materials, and thus suffer |ess
surface of theanasing 4Dt | Thisfprevenarvhogici@bit -bet\ﬂ-ééh?th@é]&\!tﬁﬂéfl 13 and 114
e o

breakage of the termnals 115 and 116 in the m dd

s i 0N 5 g OO 1
115 d,11 f . .1h | ectrod 113 d 114
RSB, SR D1 bl e s 1

themis narrow. They wear quickly also at the ends. 15
andrhid, wilritriainsvitalsle abwd thelecrodes biIma 1 Iansee dithane, iishf¥acceptable
upstream side parts of the electrodes 113 and 114, but

thanche RfmindRi 113/@6d 19500, DUh (B oRBRAIAGR Sl Ritifly, REbhrts of the

ends. This elimnates the risk o

ki t I bas rtions as a result of their
tertln Y3401 6o B AT Fast W orciieled mgtheinieves 174 and 175
term_nal s.. The upstream side parts of the el ectrodes
formped of ppsulatingmatesakspand s isptien bess ifrom wed0 resliktiag efsorl Bhergization.
and the support portions 176 On the other hand, the

Thid pravents beeak sgedef thatdrminafs 115had 8166t fHedgadid dBuand 114
are supported by the support portions 177 and 178. The

el enti¢ adassitlo? iRgra'drine SHARANT 8. LLITIMRE I’égé%@ﬁ@% 43 114 that

both their upstreamsi downstrea
Vibr,ate ev, in_.a ter.current. This elimnates
the AmitE)1 15 2ndl TR orf SRty b Bleckides 115 Bohld wansgom those pars
result of vibration. -32- The termnals 115 and 116

thersohather thet interisalt hasweamathenofs sareoveasTiny weatyquickly @soastdthe ends,
protrude downward therefrom Thus, even when

The ratdmalkatls @ndAd 6 bk s fopied Rd&LH! &b Fﬁh&fuptsﬁ‘@am-side parts of the electrodes
113 and 114, but not at their very ends but at positions inward of their ends. This eliminates
the risk of the terminals breaking at their base portions as a result of their wear, having started
at their ends, reaching the terminals.

The upstream-side parts of the electrodes 113 and 114 are supported by the first
sleeves 174 and the support portions 176. On the other hand, the downstream-side parts of
the electrodes 113 and 114 are supported by the support portions 177 and 178. The
electrodes 113 and 114, supported firmly in this way at both their upstream-side and
downstream-side parts, do not vibrate even in a water current. This eliminates the risk of the

electrodes 113 and 114 breaking as a result of vibration.
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casing | 10 as a result of vapor meking contact with
the casing body I I OGa (when [aundry washing is
performed with warmwater froma bath tub, vapor tends
to enter the washer 1), or 5 as a result of the casing
I 10 being cooled by water pagged therethrough,
condensed water flows down along the cabl es connected

to tihe teahmbRA S AP ' t lingerd at. the
boundari es bet ween th??%ﬁﬁheyhém%ﬁf‘gmaﬂvaﬁfféﬂgﬁaﬂ% ody 110a and
jnates the risk of the termnals

' Q, Jhis eli
prdit?.@fegﬁ) (‘fl “f%éd Bléqrﬁ%c’@h oﬂ“lse eV e PMher condeptatige wseurs watthe outside of the
The casing body | 10a is arranged with its | onger
caingid 0 10g st rasultiof orapar malrinigscamedce sviht the aaying bolgr ITOh vhen laundry
10 termnals 115 and 116, which are formed on sides of

washieg & peformddsvifhil@amnehatet 4roni
protrude downward ?r omat he 0bot ?%th%ﬁ?p%@x?%ggggﬁ]% washer 1), or
ion, elution

outlet 112 of th
2 Yot gh oieastl | P hhe 28hlel nyeieg matsod heicthrpehs sarsdeased water
f hi gher flow resjstance than the water inlet | 11. Thus,
OWR dowaaong Wistcahles cpanesteddo thestermingisrig 5 wbA 1t Brvaitight lilgering at the
water inlet I I I fills the interior of the casing 110

bowidaheuibetfveemi iegteamihals1A6 ! an@f118iand tBOEastdaUS o O LL18k; i
soaks the el ectrodes 113 and 141. This prevents Saéh(?lln}ﬁates the risk

f fel tahi i [ ar t _the electrode 113 and 114
° doesﬁﬁigt(a H{clo]nspErn}mglﬂtf g b?@gtsrl?gﬁgcéﬂléllt%it ﬁbﬁoﬁ%nﬁ‘ét Wpter.gnkhe casing body
11@hd thus remsins F)gel ut,gd. Not only is the

B Bs aTanged With sy Joagerosides, keptahanizonial | eFhis meakesrat kasy to form the

than that of the water inlet | 11, the cross-secti onal

termingls bYS ande! bphawkich asi fhemed en Gides g tHelfle@Fodyali3 ¥ind 114, in such a
decreases 20 fromthe upstreamside to the downstream

wag tae thel BrStritRKRSwriti 28 4ok RO .thftorqivf‘a?Ilﬂ'fglgedcfagigé bG8y I} @”d

bubbl es inside the ion elution un

and €S 42 oth,current. of water. There is
no Ilh‘g E'&B %éﬁérbﬁgsoﬁg%‘ﬁ"rfé“tﬁﬁlr‘{“"o*oﬁ s asmaller ergasssectional area and
rerpétin LH’16| uted. Mdreover, netal ions are permtted to

thug, 4; haghey Tlowy fesistanse ghaadhe weates inleB1 Bnd Thud, thadvaserethat has entered the

revented fromreturning to them This hel ps enhance

casingnl 1) throuph thé fatéreiniey 111 &fs theitdriaR of tHal daSig UNDLwi i
is arranged in the main water feed passage::l 52a, V\%l%@%t forming a

rod 339! s B S AL T RS tumion
in which part of the electrode 113 and 114 does not contribute to the generation of metal ions
and thus remains uneluted.

Not only is the cross-sectional area of the water outlet 112 smaller than that of the
water inlet 111, the cross-sectional area of the space inside the casing 110 gradually decreases
from the upstream side to the downstream side. This makes production of disturbed currents
and bubbles inside the ion elution unit 100 less likely, and thus ensures a smooth current of
water. There is no risk of bubbles causing part of the electrodes to remain uneluted.

Moreover, metal ions are permitted to quickly leave the electrodes 113 and 114 and are

prevented from returning to them. This helps enhance ion elution efficiency.
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This permts netal ions to be carried out of the casing
110 quickly and prevents themfrom returning to the

el ectrodes 113 and 114. This hel ps enhance ion el ution
efficiency. 5 The water outlet 112 is |ocated at the

| owest | evel within the space3Bnside the casing 110.
Thus, when water stops being fed to the ion elution

uni tThéQGén el@'tlbnfuhﬁ 108tie ﬁnﬁlﬁﬂqﬁ thd Wain' Wik Felé{i p%%égg #‘ﬁ which is set

100 flows out of it thro e water ou

[ i on, _where t he
forfi SR Moy Pt bl POl iac bt oF el o s ABeR tha ioh elusion unit 100.
result that  the ion elution unit 100 is broken or
Thigengrmyy apetal fignsTiebe caraied ont ofthei wsidg 0 spitkdnatdierevents them from
upstream si de of the electrodes 113 and 114. Thus,

retennéng tohibiclsciradis fl103 ehd)D14TBt TIRE hélss @ﬁi@&%%n él[h.&h@ﬁi\%h&f
fed to the ion elution unit 100, the foreign matter

croors yter s BielBha ) BE B5eddbyel Sl -

1 31.,18H 1514 from bei ng damaged by foreign matter,

‘% t SIER MEAGTE SRRt bféﬂ&@dstﬁdhq 108 gletion it BOO,fadlr thie gvater inside the
matter and causi ng an excessively large electric 15

loncglutiemunit 400 Iflowscout ofisihngghhthe wage caflegBIer atRdpfRERS a situation
ions. The strainer 181 is disposed on the downstream

B, e She e 4 oI BRI e o

the el ectrodes” 11

l.on ijately they break and let their
theﬂ?%g‘ﬁéﬂ? gmg ?@WSE’F?]fer‘tq{éFFa F%Vg?y flent syare caught by the

strainer 181 so as not to flow further downstream
Thi $hestroiaat 80 riagispnssl of thédepsitcent sideles thd 3leatrddes?013 and 114.
114 from damagi ng obj ects | ocated downstream In a case

Thund)@ien Wien isolid €drbich ARatteRiid preQlht ii§ tHen\‘/?&Epﬁerdatbetge idh autlon unit 100,
washer | as in this enbodi ment, w thout the stral ners

B0 SAOHELIMRS R 85 SEHEE R Do 113 and 14

fragnents of the el ectrode may soil or danage | aundry.
Thigreysnts the; electrodss 113 jaad Ji 4| feamm deipgi damaged by fdresgr matter, prevents

dried with foreign matter or a -34- fragnment of the

theml Frotnr e shart-tiratited oyt foréign naattee Ak Baushg Mﬁ‘@fc@ss‘i\’&y large electric
article may touch the foreign matter or fragnent of

curk B £1166 0k S BgAHrEELT RABMAAriofs) an extTeme case,

The strainer 181 is disposed on the downstream side of the electrodes 113 and 114.
Thus, even when the electrodes 113 and 114 wear or become brittle after long-time use and
ultimately they break and let their fragments flow off, the fragments are caught by the strainer
181 so as not to flow further downstream. This prevents fragments of the electrodes 113 and
114 from damaging objects located downstream.

In a case where the ion elution unit 100 is incorporated in a washer 1 as in this
embodiment, without the strainers 180 and 181, foreign matter or fragments of the electrodes
may stick to laundry. Foreign matter or fragments of the electrode may soil or damage

laundry. Moreover, if an article of laundry is squeezed and dried with foreign matter or a
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by it. Disposing the strainers 180 and 181 hel ps avoid

such a situation. It is not absolutely necessary to

provi de both the strainers 180 and 181 - One or both 5

of the strainers 180 and 181 nay be omitted, provided

that their absence causes no P¥oblem Back in the flow

chart of Fig. 14, in step $423, rinsing water m xed

fragiment of ghareleatroderisflandelt be it G EHEURTEs IROLAEN Ay touch the

agent) is agitated with a powerful current of water

forlel@MREtkéH or TMdghleht Bpth@&%dgfﬂdafé%l %}ﬁltg%e {)]reé{qg%%)?tg%ge;gﬂse, get hurt

and the netal” 1ons and sticking o
.sofd.eni n ent.) t he, | aundry. 10 Suffi cient

byé\%i tﬁa{ HOSHE e R ’)'?563%‘5 fad 181\helps ayeidusuch atsiteatinmt al i ons
and treatnent agent (softening agent) to uniformy
di sdbviet Rbsolelymeaerdanyaaginodiebsthphé ttraihiers 180 hAXMET Y- One or both
After agitation with a powerful swirl for a

of fheatainersnis0emMd s i vef oritte® eds to ste
S424. In step 842413% by %oﬁtgg’apsr?{;ﬁ%%%htg ﬁb{g{g%slgegg%g}”fsssr%&Oblem'
W t 1 r ent water., (m | 15 swirl). The aim
her SaBc T e S0 Rk it 1 onoTen $432. eisopmerisor mc oith the metal
. the Igundr and exert their effect. Agitation is
longeinflf ﬁé@aé@fﬁl‘ |agenelselierung ggeritpisgagitatddhwitle ai Soveerfill 'dufiBht of water
( of water, however mld it is, the user is unlikely to
pawestiuhkeir )yto pedmprventdetberiwien BRAE@ ! icki
has ended. If, ﬁ%wever, there is arﬁgtaﬂ(gihenrggtﬁtﬂ?g?ﬁd émkmg of the
tredfadeh [ hat rising is being
reperf o%r?%geoﬁg@ﬁ%égecnﬁ&g{é,tﬁig}ahfl?wi S possible to display an

i ndi;cation on the 20 operation/di splay panel 81 to
at t ﬁg@{metnﬁ astiahgn with a: poverfyh swirh permitsethe meetalbienk emt treatment agent
still, instead of being agitated. Afler agitation with

(softeming agem td uhiborndy dessolod iwfvatdriad suddh eﬁ/iel%n%id/ of Mi%abMiry.  After
permt the laundry to absorb nmetal ions, the flow

agifaion edtlsa bewe | ' . agi i gn ks
s per f or rredbvvi tlltﬁfﬁ}lgs ‘f@ﬁ?? I et%&%é@éﬁ?po%gl 033’5 éfr%e( @B‘j\/\ﬂ?‘f’ Jproceeds to step
g rl) again to make doubly sure. -35- This permts
netal ions to reach and stick to even those parts of
the Iaundrg whi ch they have thus far failed to reach.
In step S424, by contrast, agitation is performed with a mild current of water (mild

swirl). The aim here is to make the metal jons stick to the surface of the laundry and exert
their effect. Agitation is performed gently because, so long as there is a current of water,
however mild it is, the user is unlikely to mistakenly believe that the operation of the washer |
has ended. If, however, there is another means for making the user recognize that rising is
being performed, for example, if it is possible to display an indication on the
operation/display panel 81 to attract the user’s attention, the water may be kept still, instead of
being agitatéd.

After agitation with a mild swirl for a period of time sufficiently long to permit the
laundry to absorb metal ions, the flow proceeds to step S425. In step S425, agitation is

performed with a powerful current of water (powerful swirl) again to make doubly sure
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After step S425, the flow proceeds to step S406. In
step S406, the pulsator 33 is rotated repeatedly in
the forward and then reverse directions at short tine
intervals to loosen 5 the laundry. This permts the
| aundry to spread evenly in t-B36 -washing tub 30 in
preparation for squeezing rotation. An exanple of how
This peemits nebitsltibhdtet @ i LaiRgl l.s as,.
f olf?owsz step Mzgcﬁmﬁ(gﬁ E:Ec,lé}vlplirhIY);iéjl*J é'j:lﬁsst C?tﬁ gfauRary Which they have
' i S424 (mld swirl) lasts for 4 mnutes 15
th@e%ge;ﬂ;toé{eg%'ﬁﬁ (powerful swirl) lasts for 5
secaonds, ang st eg S406 (1 oosening and 10 spreadi ng)
| ast ¥1F step1 St htbe flow peaseedssto sipuS406.t Thasteps S4@, the pulsator 33 is
mnutes in total to performsteps S423 to S406. In
rotpted mepeatea]y int the fobesd raad tigent reveasid din@4idhs hpﬂﬁrtatﬂg thtervals to loosen
treat ment agent (softening agent) separately. T?ns i's
GRS e, [ ntact. wwth treat _ )
théfi\lgent i napﬁg i gﬂ}tﬂs,me 2 ﬁ@@? reid;%(gﬁ'n'&'g,he mﬁ'f‘ﬁit‘g’e% In preparation
f | essens the antimcrobial effect of netal ions.
OT SGWESAMIE TOl1aHORS | hsing wat er, a consi derabl e anount of
nmetal ions remain intact throughout, and the reduced
ant iAmi exaotplabf béwatne Badisthibuted apRAS Ahethdhilud Gteds is as follows: step
certain degree by appropriately setting the

SAZOUPARRANAR) Vst 832k hMlfes ﬁggget‘é%w%éggﬁpt]%? for 4 minutes 15

enbodi nent, netal ions an

teni nt e added sjnul tanequsly so that,
ses g oS0, 335 FEPbrSL, St Btobon> Seronds; ands siprbaléatloosening and
reduced, the time required for rinsing is reduced as
spreashpgirlags fort hminute 40 Gecmde \illersgeit tdkey 18 menatds édtotal to perform steps
separately in separate rinsing processes. This hel ps
S4hteeS4d6ousewor k efficient. It is inevitable that the
netal ions neet the treatnent agent (softening agent)

_ et agent (softeni ng agent)
or evphinoife, KA kdele . o Bl b and ERRER een fsphening ageno

V\/&Egl ng 6.ub ﬁo. In this enbodiment, the metal ions are
Sep, % i RIS 1% hesayses myhep mete) igws mae: cankach wih trdatmentiagent ingredients,
wat er feed passage 52a and then through the detergent

they Hermb eempayndanend this lessenathemitinsigebial €8eétt EMhagl REEN Powever. in
is added into the washing tub 30 through the treatnent ’

rin€éig€ Mater, a considerable amount of metal ions remain intact throughout, and the reduced

antimicrobial effect can be compensated for to a certain degree by appropriately setting the
concentration of metal ions. Accordingly, in this embodiment, metal ions and a treatment
agent (softening agent) are added simultaneously so that, while the obtained antimicrobial
effect is somewhat reduced, the time required for rinsing is reduced as compared with in a
case where they are added separately in separate rinsing processes. This helps make
housework efficient.

It is inevitable that the metal ions meet the treatment agent (softening agent) inside the
washing tub 30, but it is desirable to prevent their contact before they are added into the

washing tub 30. In this embodiment, the metal ions are added into the washing tub 30
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chanber 55. That is, the passage through which the

netal ions are added to rinsing water is separate from
t he passage through which the treatnent agent is added
to the rinsing water. 5 This prevents contact between
the netal ions and the treatm8ft- agent (softening
agent) before they neet in the washing tub 30, and

throhgts themeaie mtasert foed passage $zarmadfth@fmrﬁf&kgi{1%e g@ﬁlf%eﬁi cMnifr 54, and the

the treatnment agent (softening agent)

tre SERGE M dnt o RBn; ' oand | ing their
e BP0 RPink A R, IRE RO 3.t 33 ek e reatment agen
final..rinsing process is described as being perforned
chabe? 55 » dhas B thsppssaes HHevsyWhightthe metnd iong anmedstedgo aineidg water is
in the washing tub 30. It is, however, also possible
sepagat ioro thn paseagii thedughi wisich gheptreatanat agent S4IBRel 98- HRSing water.
rinsing." In that case, water nmixed wth netal ions is

ThisgRéventinidnt R betiVes R B8 f 1385 E?dgfh@rt)’eaﬂﬁgﬁ ag(gr%:t éi%gg?@%ta&ent) before

evenly in step S406, and therefore 1t IS

Emyelaundry- eadi rinsing” with water supplied )
theg T i e P RiNeL B 4SS s o tibe el s rem oeing contect with
Addi tion of the first treatnent substance, nanely netal
the; Beaimenih agent diseftering fagenid insedughd coneemtratiet!, fuhingabsApounds, and
nanmely a treatnent agent (softening agent) are both

loosipg itleivedntimicdrobial éffect.addi tion of one or both of the
treat ment substances can be omtted. When addition of

bot . stances.is omtted, the flow
pr oi(;he{el"gg‘1 bb?%%ggﬁg{ﬁoﬁgﬁ%ﬁsfg?sé?ﬁ BIR§§SSHS %E?Y"gé% éf 85’@8 performed as
«. carlier. Now, a description will be given of a case
SRR ML I INgn Svish DNRES twiker storedian dre washingnmht30s ulisisaheeever, also
is added. If, in step S421, addition of two kinds of

possiblsatonpemformuthe fiaalcensinapibyss e t Alpplied-sabdt dinding SOf Ineﬂ?n%lﬁ&se water
agent, is not selected, it nmeans that addition of only

mi)&ﬂ&;iﬂfmétﬁﬁﬁhgﬁlés{ ﬁ%g gy Inthis case, the flow
proceeds to step $S426. -37- In step S426, whether or

not dj. tion of tal, ions as a treatnent substance is o
col ARPCHHE e LBl dor” Bt Borelh, e lipbatiep A0S, and therefore it i
sel ected, the flow proceeds to step S427; otherw se,

necessary to perform “laundry-spreading rinsing” with water supplied once again, water

mixed with metal ions is used

Addition of the first treatment substance, namely metal ions, and addition of the
second treatment substance, namely a treatment agent (softening agent) are both optional
That is, addition of one or both of the treatment substances can be omitted. When addition
of both the treatment substances is omitted, the flow proceeds from step S420 to step S401 as
described earlier. Now, a description will be given of a case where only one of the two
kinds of treatment substance is added.

If, in step S421, addition of two kinds of treatment substance, namely metal ions and a

softening agent, is not selected, it means that addition of only one of them is selected. In this

case, the flow proceeds to step $426.
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the flow proceeds to step S428. In step S427, the main
wat er feed valve 50a is opened, so that water flows
through the 5 main water feed passage 52a. The sub

wat er feed valve 50b remai ns cl osed. Wien water flows
through the ion elution unit -836, the drive circuit 120
applies a voltage between the electrodes 113 and 114

so tlhatepiSans, whethéreor Rk alldifibn M‘ﬁh&lﬂl foh? a€h g'gﬁtrrr%q{eﬁibg{aﬁce is selected

formed are eluted into water. \Wen a predeterm

is @YEEHEH CI aMWihSﬁ o@gﬁ:?ﬂ Ost 0 serr%éteji uth& Z’lgwt g ?e%[s e lstiggfslzlg?;, otherwise,

er fre of netal ions needs to be 10 added up
thﬁ%@ﬁé@%‘i“\%‘?@f 1%vel to obtain a predeternined

concentration of nmetal ions in rinsing water, the

applln stapiSda7 ahe ttain water fgd vatvet 308 i€bgeed. %Qﬁatmﬁelaﬂ&»s through the
114 is stopped. Even after the ion elution unit 100

ma3i Mafer FEALHALAJR5 TEe! g‘clj]e sQE‘%vatJrr}? q@lgﬁen ?ﬁir%gl%z?]g%/e%l. VSWhen water

50a continues to fe wat er

de t e .was hi 0 reaches the set water
ﬂowé’vtg{o"gﬁ %%f‘B’pg ufign, dﬁ"Hg&ﬂaH@r‘? nvescigguite20seppliesavoltage detween the
flow proceeds to step S423. Thereafter, the flow
elegiradesddd and d 14sh ¢hat netsadf thomstahofiwhich Itlwélﬁaﬂideﬁﬂwfbrmed are eluted
(softening agent) are added sinultaneously, through

int6 v, SIVRn (DS e8dtEithinSMmhbunt o%ﬂséq'rﬂ% cfjwﬁw'n{étgl 10&99 poured into the

S425 (povverful swrl) to step oosen ng

) p addi t ] on of rret i ons as

waSRRE XY 9)and it b et BB TheSeaneli LoplcetPt ool meiahdons needs to be
f(]igt addltl on of a treatnent agent (softening agent)

addadopp 19 $he setowpter levieh te obtain aspedatéreingd omcentoatmdsf tr@tal ions in
step S428. In step S428, the main and sub water feed

nnviag waserpthe applicdiidh afithe Doltdpe op eeeslect®ded DB andVRi£1s st
fl ows through both the maldr% and sub vvater fg%d pagssa()gpé)ed Even

aft&2ehedBfl eddfn E@Y"q §rst0]}s£§enella9 Shdddy' 2N ns, g}éhlé%gtq@ggr Eméryalve 50a

driven, and t ore B fons
Fuéfl ci ent ‘gﬁeunl&S| ter to cause the
cor%ﬂurq% fop Syater lg\tll!,h Iy pge psiftecthe washing fiab 30 reaches the set
treatment agent chanber 55, and the treatnent agent
wates dgveb iti stepsdgesting water.added t hrough t he

After step 8427, the flow proceeds to step $423. Thereafter, the flow proceeds, as
when metal ions and a treatment agent (softening agent) are added simultaneously, through
steps 8423 (powerful swirl), S424 (mild swirf), and S425 (powerful swirl) to step $406
(loosening and spreading).

If, in step S426, addition of metal ions as a treatment substance is not selected, it
means that addition of a treatment agent (softening agent) alone is selected. In this case, the
flow proceeds to step $428.

In step S428, the main and sub water feed valves 50a and 50b are both opened, so that

water flows through both the main and sub water feed passages 52a and 52b. However, the

ion elution unit 100 is not driven, and therefore no metal ions are generated. When a




10

15

20

si phon 57 into the washing tub 30, the sub water feed
val ve 50b is closed. Even after the sub water feed

val ve 50b is closed, the main water feed valve 50a 5
continues to feed water until, when the water |evel

i nsi de the washing tub 30 readi8es the set water |evel,
it stops feeding water. After step $S428, the flow

suffrcoame ettound of tveRerSA2 BausEBE §ahtBle of IaeSiE]{](QIWtOD%ﬂF%dEOUTEd into the

as when netal ions and a treatnent age (softenin

i ol t aneously, through, steps S423
e bl BRI S SR R e et (Sfningisasot)iad s through the
gvvl rJIz) to st e%8406 10 (I ooseni ng and spreadi ng). As
SIPGER &/ iR dheapashing b SA, the sub wates feaderbyeditbys dasedki nd of
treatnment substance is added, the steps with a

powdivenlaftenithé suta waitdrcdfesdviviive 0Bdist d16dda tROWRIL WhieFW¥hdd valve 50a
are all performed so that the treatment substance

corlﬁqt'irfu% Yo Bdell Ghsted Ontfl h@hérﬁtﬂﬁq{rz}{er lleTVeIi ?‘ﬁ'gg M«Fgﬁgﬁ Etfggiirl.%’s?perﬁgches the set

owever, to distribute ne anong

LN, the.sane ner for nmetal ions and 15 for a
waqué%ﬁeﬁétrﬁ%o%sgtga Ing ¥3teni ng agent), and therefore time

distribution is adjusted to suit each treatnent

subgdiEnstep 9928 el frewtprageds td step tSIB N ThEeAT Y, SR Yroceeds, as
take so long a tine as netal ions do to stick to ’

heawndilyion\as®ady okl | PO fter
st ep 428, onl'y %tqg%lg détigt?,(%o‘?%gl\?%r%ﬁd grvf\:/i ﬁdfgéﬁ@'%aﬁ%lsly, through

steég'b §&gfgh{;@gr\%ﬁj F\?E’f)ggg%¥ Ré?lags%ﬂ;lb,%éﬂ §ﬁ%§ fgpq?‘ﬁégiwwm) to step S406

m nutes. Wiile the ion elution unit 100 is driven, the
(loowshuwesnd sexeadisgl circuit 125 of the drive circuit 120
controls the voltage so that the current that flows

bet weedestriiteededtest! eet@sinla bieaRHere OREREA of 8 B@HI substance is
This makes the anmount of eluted netal 1ons per uni

' ' - unt, .of .eluted . netal io )
addpégﬁér:l?ﬂtgﬁ% ??lr{eh goﬁywég‘%an 1PS%%@’ngoﬁlfloW'ﬁnénsﬁgerhﬁoﬁ’.ﬂwergﬁ swirl are all
~39 te tp‘:(;sll'sﬂsed through the ion elution unit 100 and
perfg[ned 5o, %ﬂ tfqatfaert SHbsiance Hirmby stigksetogheidavadry. i fit issnot necessary,

possible to control the concentration of netal ions
howesr,de distebwie simengmaongothdGndividizs steps in the same manner for metal ions and

for a treatment agent (softening agent), and therefore time distribution is adjusted to suit each

treatment substance.

A treatment agent (softening agent) does not take so long a time as metal ions do to
stick to laundry. Accordingly, it is possible to perform, after step S428, only steps S423
(powerful swirl) and S406 (loosening and spreading) and finish step S423 (powerful swirl)
bnefly, for example in two minutes.

While the ion elution unit 100 is driven, the constant current circuit 125 of the drive
circuit 120 controls the voltage so that the current that flows between the electrodes 113 and
114 remains constant. This makes the amount of eluted metal ions per unit time constant.

With the amount of eluted meta) ions per unit time constant, by controlling the amount of




10

15

20

makes it easy to obtain a desired concentration of

nmetal ions. Here, the current that flows between the

el ectrodes 113 an 114 is a direct current. If 5 this

current is an alternating current, the foll ow ng

phenonenon occurs. Specificald3?,- assuming that the

nmetal ions are silver ions, when the polarities of the
wastrgeasseddbrough ehd oM @futiofl unitdl 00BNERRERAGUIHAE B whictSions are eluted

Ag takes place, causing eluted silver ions to return 'S ’
it {sh [ -not_-happen w.t h,a direct )
t {:Suf?sgﬁle.egsga gdi%g eggegl?lt%gggéﬁ rﬁﬁ cioay dpsidg tl}eh@asﬁ““g tub 30. This
magl eﬁtro es b113 %nd\_‘eém is used as the negative 10

FLE{EPYHE. o0kun 3 dgsired conesmtraging ot matal iwoss to be passed

between the el ectrodes without reversing their

pol &fere,ithe cunment hatbwetreewsanihe elestrd@ROSBtAN14TRKIdAScl Surrent  If
increasingly difficult to elute netal ions at a

thiﬁrdﬁ@ﬁhﬁﬁfﬁaﬂeﬂltéﬁlﬁtﬁ]eg Chrrkfte (Rl %{lo@iﬁgg%hetn&@ggéne%?@%e Specifically,

that is used as th positive elec e
" To avoi d these

- C resulting in,"one-sided wear."
assgﬁ"&#kﬁ&fhetrﬂ a’;‘SPg?rietsi“é%r IgRs, (e dhespqlaritips o thezelegiepded are reversed,
are reversed periodically. 15 As netal ions are el uted,

a reyRIse reaction o 1 E3 -Andig 1dkesplactyzhbsngvelated dReF @aRi dreturn to the
the anount of eluted netal ions. After |ong-tine use,

elettnedeanoihiy dods ngt Hippen Wethal ditkpsuf@y becone unstabl e,
or it becones inpossible to elute a predetermn ned

ano Lons: . Therefore, the . ion elution unit )
00 SFHe S 4dbRu bR BhigheV e PAiheF eeusdl 11 fandi L i e gs the negativ
113 and, 114 reach the end of their useful life, it can

elegizode, pl At éd difpetncyirest\goptinges Mbbeopassed bétweers ahe 20edtwdes without
notified, through the operation/display panel 81, of

revetseng their pohuaities, hrorelaad mdre 8sald ﬂs%egﬂﬁtea,lﬂlakiH%Yﬁnér%?s‘?ﬁhﬂg difficult to
the limt of their |ife so as to be pronpted to perform

lufSBinBia e l.aci ngy.t ' | ut,i on_uni,t ..100.
clufEIBP A8 En BreflermiRAAE, MO HE olrBEndld MeOReckiBak edls used as the

out in any ot aer manner than specifically
df

po%z\éegl%[e%.ggged%w nore qu G508 Wnconeasided wear”  To avoid these

nodi fi cations and -40- variations are possible within
probleanss thernelasities hitherelestrodesnl 131 ndild4 atesrevérsedameriodidsllys t ood

that the present invention may be applied to any other

LyPAs metal ions are eluted, the electrodes 113 and 114 gradually wear, decreasing the
amount of eluted metal ions. After long-time use, the amount of eluted metal jons may
become unstable, or it becomes impossible to elute a predetermined amount of metal jons.
Therefore, the ion elution unit 100 is made replaceable so that, when the electrodes 113 and
114 reach the end of their useful life, it can be replaced with a new unit. Moreover, the user
is notiﬁed, through the operation/display panel 81, of the fact that the electrodes 113 and 114
have reached the limit of their life so as to be prompted to perform maintenance as by
replacing the ion elution unit 100.

It is to be understood that the present invention may be carried out in any other

manner than specifically described above as an embodiment, and many modifications and
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15

of appliance than washers, for exanple dish washers and
hum difiers, and to any other type of washer than
those of fully automatic type Iike the one taken up in
t he enbodi nent describe 5 above, that is, to all types
of washer, such as those havi-#§-hori zontal druns (of
the tunbler type), those having slanted druns, those

varidtionl afeytstiblewitis thedzopl YOS inveltthst hose with two
separ at ed tubs. Indust?l?%l apbnl i cabi | i ty 10 The present

i nvent.i [ | l.ication.in situations where
oxp Eoie o816 PP IR he Biesitipeapb oy e Amehes o amsother type
is attenpted. An jion elution unit according to the
of %?R%@@?ﬁ thap waghers.dar examme dish feashdry end/hoomdifiers cind ad amnbther type of
with a washer but also with a dish washer, a
walherithdrf ihese o ful Brautombed typ¥ Hke Ahe BRPLkaNGS MR %ns&gmeht describe
of bacteria and nold needs to be suppressed. 15 -4
: ' i [ enerates.netal, i on
b P o s A sttt Ao RERRAE ESafBHFicmud Tot Hhe rumbler
t sfrging%gls rovi ded on an upstream side of the
YPE d8pseoving santed dramg;ithese which funssion gdsscasadmyersirandithose with two
ions by applying a voltage between el ectrodes, wherein
separated bmer i s provided on a downstream side of the
el ectrodes. 10 An ion elution unit that generates netal
ions by applying a voltage between el ectrodes, wherein
strainers are provided on an upstream side and on a

Indaluosmgltarp%%rcr;ﬁiingye of the el ectrodes.

The present invention finds wide application in situations where 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.
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15 4. An appliance that incorporates the ion elution
unit according to one of claims | to 3 and that uses
water mixed with netal ions generated by the ion
elution unit. 5. The appliance according to claim4,
20 wherein the appliance is a%hasher. 6. An appliance
that incorporates an ion elution unit that generates
metal ions by applying a \OLAFORS bet ween el ectrodes,
t he appliance being capable of using water m xed with
metal ions generated by the ion elution unit, -42-
wherein the ion elution unit is connected on a
dovvqstre m si d? of a water feed valve provided in the
appl'i ancé& WAE I Pt Heat Bspereteadeetaloions thy applying eadtage between
valve is shared as an upstreamside strainer of the
eleppdes! ution unit. 5 7. The appl i ance according to claim
6, wherein the appliance is a washer. 8. An appliance
t hatwher6dd Re4idre ' sl ' | to one
of claime 1 to %prtgﬁgie?%gtaﬁgﬁ%ﬁ%&&lﬁéﬁ%@@%%&ﬁ%th
nmetal ions generated by the ion elution unit, 10
wherein the appliance has a nain water feed passage set
for a high flowrate and a sub water feed passage set
forZa | o%nf Joaelytaaneunib that ighreraten nedtalt ibns by ripplyisg plv@aliggk between
in the min water feed passage. 9. The appliance
eleacsdesdi Nng to claim8, 15 wherein the appliance is a
washer. 10. The appliance according to claim9, wherein

as s PR fhobdef R SRt a6 ol hastenife

det ergent chanmber and a treatnent agent chanber, with
water 20 fromthe nmain water feed passage introduced
into the detergent chanber and water fromthe

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

electrodes,

wherein strainers are provided on an upstream side and on a downstream side of the

electrodes,

4, An appliance that incorporates the ion elution unit according to one of claims |

to 3 and that uses water mixed with metal ions generated by the ion elution unit.

5. The appliance according to claim 4,

wherein the appliance is a washer.

6. An appliance that incorporates an ion elution unit that generates metal ions by

applying a voltage between electrodes, the appliance being capable of using water mixed with

metal ions generated by the ion elution unit,



sub water feed passage introduced into the treatnent
agent chanber. 11. The appliance according to claim4,
wherein the ion elution unit has a water inlet and a
wat er outl et provided at one and -43- another ends,
respectively, of a casing alof§-a direction of |onger
sides thereof, and is placed wth the |onger sides of

t he voleséinghd iomt elStidtS 1S @nh¥ctb® bh 2w '
appl i ance according to claimé 5 wherel r%tnt:%isﬁdg%?a water feed valve

i4dd T ter-inlet .and.a water out|et .
proviled RN LR, Bt Sl PRl o JBE lorviid Valye ig shared as an
u ctasi ng al onaﬁa d{lr.ect' on of | onger sides thereof, and
PpiLcan}-Side ragrof thelon eliiganii des of the casing kept
substantially horizontal. 13 The appliance according to
claim8, 10 wherein the ion elution unit has a water
inlet and a water outlet provided at one and another

5 endg, reqmggb%yﬁﬂcyac&frdi tRShinPs @l ong a direction of
| onger sides thereof and”is placed wth the |onger

sid f.hLhe casing kept substantially horizontal. 14 A
vvasﬁ@fapet"hgie aipﬂfélacﬂcﬁgﬁ’aa\”ggleén ion elution unit that
generates netal ions by 15 applying a voltage between
el ectrodes, the washer using water m xed wi th netal
ions generated by the ion elution unit, wherein the

i on8el ut iABrapplihiice tﬁatﬂhﬁgﬁ&a&@ tRdliol %ﬁhfol‘ﬁgﬁ}tzag&ﬁg&g t8 one of claims 1

water feed nouth thro whi ch wat er

' .a.d t I de of t f eed
o YA AP ol Bt PAIRGHAOTR dar sy o omehytonss

10 thrgﬁ.gh_t e ion elytion unit to the water feed 20
mouiereshiherapgligncedias p srain woter ieddamsmgd setebg e highdhewhre and a sub
provided inside it.

water feed passage set for a low flow rate, and the ion elution unit is placed in the main water
feed passage.
9. The appliance according to claim 8,
15 wherein the appliance is a washer.

10.  The appliance according to claim 9,
wherein a water feed mouth through which water is fed to a washing tub has an
interior thereof divided into a detergent chamber and a treatment agent chamber, with water

20 from the main water feed passage introduced into the detergent chamber and water from the

sub water feed passage introduced into the treatment agent chamber.

11. The appliance according to claim 4,

wherein the ion elution unit has a water inlet and a water outlet provided at one and
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-43 -
another ends, respectively, of a casing along a direction of longer sides thereof, and is placed

with the longer sides of the casing kept substantially horizontal.

12. The appliance according to claim 6,
wherein the ion elution unit has a water inlet and a water outlet provided at one and
another ends, respectively, of a casing along a direction of longer sides thereof, and is placed

with the longer sides of the casing kept substantially horizontal.

13. The appliance according to claim 8,
wherein the ion elution unit has a water inlet and a water outlet provided at one and
another ends, respectively, of a casing along a direction of longer sides thereof, and is placed

with the longer sides of the casing kept substantiaily horizontal.

14 A washer that incorporates an ion elution unit that generates metal ions by
applying a voltage between electrodes, the washer using water mixed with metal ions
generated by the ion elution unit,

wherein the ion elution unit is placed on an upstream side of a water feed mouth
through which water is fed to a washing tub and on a downstream side of a water feed valve
so that water from the water feed valve is fed through the ion elution unit to the water feed

mouth, and the water feed mouth has a detergent chamber provided inside it.



