-1- SPECI FI CATI ON | ON ELUTI NG UNI T AND DEVI CE PROVI DED W TH SAME 5
Technical field The present invention relates to a washer that is capabl e of
sterilizing |aundry and each portion of a washer such as a washing tub and
the Iike by using netal ions exerting a sterilizing effect. Especially, it
relates to a washer furnished with an ion eluting unit that produces netal
ions by applying a voltage between el egtrodes. 10 Background art Wen

| aundry is washed in a washer, it is commobn to add a treatnment substance to

water, in particular, to rinsing j.cal exanples of such treatnent
substances i nclude softening anaﬁ§#§?!ﬁ$ﬁgb§€ents. In addition to these, in
recent years, the demand has been 15 increasing for treatnent whereby

| aundry is subjected to antimcrobial treatnment. Fromthe hygienic point of
view, it is desirable to hang laundry in the sun to dry. However, in recent
years, wth the IONHISEING UNH ANIDOBEVWICEPROVIDED §OITH SAMEK, and wth
the increase in the nunber of nuclear famlies, there have been an

i ncreasi ng nunber of househol ds where no one is at hone in the daytine. In
t hese househol ds, there is no choice 20 but to hang | aundry indoors to dry.

Even kn where soneone is at home in the daytine, in a rainy
weat h?ér,fgﬁizl?%?hgﬁno choice but to hang laundry indoors to dry. As conpared

wi th hanging J.aundry in the sun to dry, hanging .t jndoors fends to pronote
growth of bacthérmreseBgveRsiog relates &Uﬁ&’ﬁ?}%ef;‘lﬁfbw%%hi%ﬂ Sferilizing k@@vaﬁ eBul ar | y

when it takes tinme to dry laundry, as when humdity is high, such as in a
rainy sepwten obra whshar s@ch agapeasiting éubi and dhw like biyhesimgrmetal iohs bawtieg iaa and
nol d increases, |aundry nmay becone
sterilizing effect. Especially, it relates to a washer furnished with an ion eluting unit_ that
produces metal ions by applying a voltage between electrodes.
10
Background art
When laundry is washed in a washer, it is common to add a treatment substance to
water, in particular, to rinsing water. Typical examples of such treatment substances include
softening and starching agents. In addition to these, in recent years, the demand has been
15 increasing for treatment whereby laundry is subjected to antimicrobial treatment.
From the hygienic point of view, it is desirable to hang laundry in the sun to dry.
However, in recent years, with the increase in the number of women who go ‘éo 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
20  but to hang laundry indoors to dry. Even in households where someone is at home in the
daytime, in a rainy weather, there is no choice but to hang laundry indoors to dry.
As compared with hanging laundry in the sun to dry, hanging it indoors tends to

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

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



snelly. For this reason, in households where there is usually no choice but
to hang laundry indoors to dry, there is a high demand for antim crobi al
treatment of textile articles for the purpose of suppressing growth of
bacteria and nol d. 5 Nowadays, nany cl othes are avail able that have
previously been treated wth antinicrafial/deodorizing or antifungal
treatnment. However, it is difficult to“eplace all the textile articles in
a household with t hose previously treated with antim crobial/deodori zing

t r eat mentempitsie e tow.evas thd amownic hagterial andamoidcinersasesslanhdly may baemhed
repeatedly, the efficacy of antimcrobial/deodorizing treatnent wears off.
10 Concesmelty. ufdethid fease, ¢ housshdlanohsrewAse ihasuatlgaochoice ®at fortgmpdandiy W t h
antimcrobial treatnent every tine it is washed. For exanple, Japanese

Utility Madek wbakd-th&PsdaNleh iondfRf aﬁhﬁ?&r@lﬁﬁfstr@ﬂm@h@&ft&kﬁewg fdr4hdi shed

with an ion generator that generates neta ions, such as silver i1ons or
copper igns that exert a st fJbl Zin Japanese Pat ent Application

Lai d- OpePlurR%se oY 9388 'Y R r1g Iglﬂgr that generates an 15 electric

field with which to sterlllze cleaning fluid. Japanese Patent Application
Lai d- &pen  NoNowedrys.o vy aclgthes | e eavadablasthiat heve nireviews!yi iesn atregted, evith on
adding unit that adds silver ions to cleaning water. Disclosure of the

i nvent i oant@icrabiabl¢@iorizofy drieatifimgsletntatmente nHosrvers ittie dffiowlt terepalacastdhe t hat
is capable of adding antimcrobial nmetal ions into water in a predeterm ned

process ieRtiR ArBHBHIY a RSN S8HShedR: predddsly &re@%ﬂ&bﬂt@ affimlcedtialnotibie inet al
ions fully exert their antimcrobial effect. is also an object of the

present h@‘éﬁ@ﬁﬁt‘ Oﬂfld&rQow%E OXJeﬁewﬁh%aP%xtﬁé“% ﬂgégﬁ%eﬁe%asﬁ% n%{gﬁﬂf, HrEven

spreadi ng taking an existence o _
Cons!der o Oy B35S, 1o ASLED, Shrcat o of | aundry | 5"t ected auri g

10 Conceived under these circumstances was the idea of treating laundry with

antimicrobial treatment every time it is washed. For example, Japanese Utility Model Laid-

Open No. H5-74487 discloses an electric washer furnished with an ion geﬁerator that

generates metal ions, such as silver ions or copper ions that exert a sterilizing effect.

Japanese Patent Application Laid-Open No. 2000-93691 discloses a washer that generates an

15 electric ﬁela 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

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

spreading of laundry taking an existence of added metal ions into consideration, in case



In order to achi eve the above object, according to the present invention, a
washer, wherein antimcrobial netal ions can be added into water in a
predeterm ned process in a 5 laundry washing session, is so configured that
atime of the predeterm ned process is |longer when netal ions are added than
when no netal ions are added. It requires certain amunt of time for the
metal ions to fully attach to laundry. dWth this configuration, when the
nmetal i1ons are added, the processing tine is extended conpared with the

case where no netal ipps ,ar.e .added, l.eading to.sati.sfacto attachnent of
ot ol " o P siEtee b e iS aPRERS gpriFRE e LRpuieE oY slicchberar
effect. According to the present invention, a washer, wherein antim crobi al
met al i oW&tabons BE addefHed into water in a predeternined process in a |aundry
washi ng session, is so configured that the predeterm ned process includes a
power f ul swi rln peei todachmayeatheriaboves vbjett, perordinlg ¢o tlze pressmt rifivdntionj a waglearj od
and a still period. It is not always necessary to agitate water strongly 15

i n order whéreB&Rintib@bIHE hadtall I0AS cat baabésd info hatendh mapr\éﬂéténﬁihécs process in a _
configuration, aside fromthe powerful swirl period, the purpose of which

st Osmﬁﬁ%ﬁt i ;hf-ngrééssﬁﬁ), ‘i’§ @8&@%%&&%{1@4 ffin¥ o-grﬂii)e?pre S%llﬁfifl&ggro.%ggéqgﬁ%lg& every

coner of here Ts a m swrl perio a rro

purpose of which.is to quietly wait for attachnen f metal ions to |aundry,
P P oS poBbrbinet i9ms atrrc Haa e el PALAGAIRE othreBrs vher gt o
electricity consunption. Additionally, 20 generation of a mld swirl, rather
than a stiine|fosthgtractalnighety fdlyraitaglotq i@ndmt Witte thigeerdigurationnwherpéieametaln, not
mal function. According to the present invention, in the washer configured as
descri bebnabrvaelded the ptocessifg travey éxténdedicompmed iwdth thadagel whiers wo mhetgldonsod or
a ratio of powerful swirl period and still period is constant, regardless

of a vol yeedakd,Weddhg tsAisPRREY BfadhHn Bl hRlal 36hsABOMMdrPland SxertiBh REibeir Wt h
this configuration, programm ng of control programis easy. According to the

presqpt Ey?p‘égiéﬁiaf?{i‘miér&iélr%?fe@ﬁsher configured as descri bed above, a

According to the present invention, a washer, wherein antimicrobial metal ions can be

added into water in a predetermined process in a laundry washing session, is so configured

that the predetermined process includes a powerful swirl period and a mild swirl period or a

powerful swirl period and a still period. It is not always necessary to agitate water strongly

15 in order to make the metal ions attached to laundry. With this configuration, aside from the

powerful swirl period, the purpose of which is to make metal ions be dispersed uniformly into

water and spread to every corner of laundry, there is a mild swirl period or a still period, the

purpose of which is to quietly wait for attachment of metal ions to laundry, it is possible to

avoid damages to the laundry cloth or increase in electricity consumption. Additionally,

20 generation of a mild swirl, rather than a still state, makes users notice that the washer is in
operation, not malfunction.

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

ratio of powerful swirl period and mild swirl period or a ratio of powerful swirl period and

still period is constant, regardless of a volume of water in a washing tub and/or an amount of



ratio of powerful swirl period and mld swirl period or a ratio of powerful
swrl period and still period varies in accordance with a volune of water
in a washing tub and/or an anmount of 5 laundry. Wth this configuration, it
is possible to set the ratio of powerful swirl period and mld swirl period
or the ratio of powerful swirl period and still period appropriately in
accordance with the volunme of water or_yhe anmount of |aundry, thereby damage
to laundry <cloth is alleviated and unnecessary electricity consunption is
avoi ded. di sent | Ny ' her, .wherein "rinsing with
pouri ng v@ﬁ@?j ngﬂh?gs %)Oglglg%ﬁ%é,g’ érgérggl%c%%gf%oﬁl é)‘tle\%t%l%atmésn a%’n crobi al netal
ions can be added into ter being fed. during "rinsing. wth uri wat er . "
Wth this confiGeHiRe Gl ed&&?ﬁ@ﬁ@@%}éﬂ% i & yashier ﬁon%ﬁg# AY desshird abgye, 4
concentration of the netal ions in water does not decrease, and necessary
anount ofratihef pesvesful iswirs pegodiendighldcswid fesiad dr . rajde ob pdvagul switlhgeriod esdnt

i nvention, a washer, wherein antimcrobial netal ions can be 15 added into
wat er i n sillpegoeteiesiimatopiance ssthianvolurh@oiitgr s Washingd &% Sindfor ah smeont of
configured that when uneven spreading of laundry is detected during

squeezd gkt iWitn &fis BolRRf, b podfdieto 84U 188 dPipolRHE! i FerioR and

count erneasur’e to be adapted 1s different fromthat en suc ven

spreadin | aundr.y,i s detected while no.nmetal .ions are added. Wth t.his
con + gur e RSO, o8 85 88 b sreGt SPullparoe Bl Bk Sitrodi by 4P g
for squeezi ng after 20 the netal ions are added, it is possible to correct
uneven spcedineg voth thguebirye of ayafes @r tthoamawnt ofi laynsisy.dhergby damagsy to launggt al
ions into consideration. According to the present invention, in the washer
confi gur edothss dlesioted bed uahaessaryt dectricity dors@nptiaoisaveidedasure is rinsing for
correcting uneven spreading of laundry by agitating it in water containing

metal ions. WAdRoidgStoGRObicdettdhvedflon, awaASE WHRRNE “filing WRE ipBEridDvated’ is
correcting the uneven spreading of laundry is executed with fresh water

bei ngy ¢ el cBbiR hﬁdso. odifl hﬁ@h%&’?%a:ﬁismoi&foﬁf’a?tme?ﬁ ibAYEA ¥e 081 R WaRkd SepPid

because t'he repleni shed wat er

during “rinsing with pouring water.” With this configuration, during the “rinsing with
pouring water,” a concentration of the metal ions in water does not decrease, and necessary
amount of the metal ions is attached to laundry.
According to the present invention, a washer, wherein antimicrobial metal ions can be
15 added into water in a predetermined process in a laundry washing session, is so configured
that when uneven spreading of laundry is detected during squeezing rotation of a washing tub
after addition of metal ions, a countermeasure to be adapted is different from that when such
uneven spreading of laundry is detected while no metal ions are added. With this
configuration, when uneven spreading of laundry is detected while rotating for squeezing after
20 the metal ions are added, it is possible to correct uneven spreading of laundry, taking the
antimicrobial effect of the metal ions into consideration.
According to the present invention, in the washer configured as described above, the
different countermeasure is rinsing for correcting uneven .spreading of laundry by agitating it

in water containing metal ions. With this configuration, in case where the rinsing for



contains netal ions. According to the present invention, in the washer
configured as described above, when 5 the rinsing for correcting uneven
spreading of laundry is executed with fresh water containing netal ions
bei ng repl eni shed, an anount of netal ions to be added is |ess than that
added in previous processes. Wth thisffonfiguration, once laundry is
treated with netal ions, unnecessarilylarge amount of netal ions are not
fed to the laundry, thereby consunption of netal ions is restrained. 10
Accor di ngeorisctingeths runguen snrpadirg pbiundry is pxeqitied snthclseshi Wilelebeing repdensheped
above, the different counterneasure is rinsing for correcting uneven

spr eadi nganifni¢rabial effedty omdadralry riges ot ifadenatvey teomtsaithe mgplamisheet sateroai® wi t h
i ndi cation and/or notification that water being fed contains no netal ions.
I f water gsefns hethiigndr ocess for correcting uneven spreading of |aundry
contains netal ions, netal is consunmed faster than its desi gned service
life, thereby i . i: Il . ier.
Wih this conftSorals b e paa iffhon, SR el BBt 2 BT B it

| aundr iﬁlcanri d out with water contai.ni ng no netgl.k%ns in order.to
restrarn PRENEHHLUFSFIFEE MY FshIgadie oidaundry peexegipd withiftrgh wiater goniaipmg
notified to users and they can know that the expected antim crobial effect
may not bectahionk beiad replenigledoprl pmguntofirealpioas tmbe pddedns lash thapthataddedisher
configured as descri bed above, the different counternmeasure is term nation
of squeezpmgionotpaddesyes.t oYt aliis Wonfigiratos;abneen laandryois tresed fwitlatrhetnl idnaf
uneven spreading of laundry is detected. Wth this configuration, by not

per for M Mgt A1 14 B¢ R BLEEAHAG MAEHRMC RPRAHHEJalliry, BERCHYcdRtnBion of

noti fying users that™ unbal ance has occurred 1 n |aundry, i1t “can be expected
t hat users nual correct the -6- unbal ance. This leads to restraint on

I
metal ion ¢onst mf%%ﬁnﬁﬁile achi eving the expected antimcrobial effect.

10 According to the present invention, in the washer configured as described above, the
different countermeasure is rinsing for correcting uneven spreading of laundry by agitating it
in water containing no metal ions with indication and/or notification that water being fed
contains no metal ions. If water used in the process for correcting uneven spreading of
laundry contains metal ions, metal is consumed faster than its designed service life, thereby

15 the time when metal ions are not available comes earlier. With this configuration, when
rinsing for correcting uneven spreading of laundry is carried out with water containing no
metal ions in order to restrain the consumption of the metal ions, the fact is indicated and/or
notified to users and they can know that the expected antimicrobial effect may not be
achieved.

20 According to the present invention, in the washer configured as described above, the
different countermeasure is termination of squeezing rotation together with indication and/or
notification that uneven spreading of laundry is detected. With this configuration, by not
performing rinsing for ‘correcting uneven spreading of laundry and by notifying users that

unbalance has occurred in laundry, it can be expected that users manually correct the



According to the present invention, in the washer configured as described
above, when detection of unbalance in laundry is not a single occasion,

di fferent counterneasures are 5 adapted for each occasion. If unbal ance is
corrected with water containing netal ions at every occasion, netal, from
whi ch netal ions are produced, is consuned up quickly. Wth this
configuration, by adaptation of correctgon of the unbal anci ng w thout using
water containing netal ions as one of counterneasures, depletion of the
net al S ined. r. di t. b n gher
confi gurgg&?ar{c e}(sréfr%'1 ed m%&gﬁl&a&gfﬁ?apl)l151?5?]55@%31%} k\?%f) gdh?&l%ﬂ} g%eé\%ur es
for unbal ance OVI ded, and the kinds and/or order of counterneasures
to be ad @ﬁr‘g}‘% fectable. Wth this configuration, it is possible for
users to take count errreasures of their choice, for exanple, g| ving priority
to keeping aricFordingdpihel prefentiventioghinthe washey configvaedas deseriticdiabpie, Woen
priority to saving netal ions. According to the present invention, in the
washer cdetkctipnr efl ualsalaes dnilbedirahowner a sifglewicedsiong rsffaee gmmmb@drdayamsi ng
an ion eluting unit that clutes netal ions by applying a voltage between

el ect rsodegaptdf F dallh Sc&RMMl 9 éﬁBa@d?nce GORERE At NWAEr B&itAhingORstal {bn‘élaaE er is
easi |y adj usted by controlli ng vol tage, electric current, or tine

appl i cation of volta undry .obtain e e ted antim crobi al fect
20 B ot URE PR ARG AP hEL Melal 167 £ BrsBEC ek o6 I Vs
washer enbodyl ng the present invention. |g % a schematic vertical
secti onalt lmmﬁswa%w,a%ra msétaorhﬁétq?mﬁw o th% uRbplaRqing Withgyt isig ¥Rtean
interior of the washer. Fig. 4 is atop viewof an ion eluting unit. -7-
Fi g. 5 i sostangrgmetal ioseast dnerdicowitemedaskey) deploten ofithematahcahioemestiaindgd. g. 4.
Fig. 6 is a vertical sectional view taken along line 13-13 showm in Fig. 4.
Fig. 7 is a hoydaditigalo thegirésenanventidl, @i thehwadhen cetfiffurdiasitésiribed above, a

10  plurality of kinds of countermeasures for unbalance are provided, and the kinds and/or order
of countermeasures to be adapted are selectable. With this configuration, it is possible for
users to take countermeasures of their choice, for example, giving priority to keeping
antimicrobial effect high by using abundant metal ions, or priority to saving metal ions.

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

15 metal ions are generated by using an ion eluting unit that elutes metal ions by applying a
voltage between electrodes.  With this configuration, concentration of metal ions in water is
easily adjusted by controlling voltage, electric current, or time for application of voltage, and

laundry obtain expected antimicrobial effect.

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

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



Fig. 8 is a perspective view of an electrode. 5 Fig. 9 is a circuit diagram
of a drive circuit of the ion eluting unit. Fig. 10 is a flow chart of an
entire session of laundry washing. Fig. | | 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. 10 Fig. 14 is aflowchart of a final rinsing
process. Fig. 15 is a sequence chart of 7a final rinsing process. Fig. 16 is
a sequence chart of a rinsing for correcting uneven spreadi ng of |aundry.
Best node for Rigrsriyhvgrtical settienal micentkanlddy 1A AnbsishwreintFigf4.t he present

invention will be described with reference to Figures. Fig. | is a vertical
sectional vi eVF1$m%%ﬂkb]lesew&{a@bie“ﬁtﬁ%tdléﬁ‘gtli&%iﬁ siRwiaagg 41.  The washer |
is of an auto ic type, and has a cabinet 10. The box- shaped cabinet 10 is

formed of rmet %g Oflfsﬁﬁﬁhﬁ&ttgcse&fo%'tai‘wﬁ%‘?tﬂ%%%ngﬁ\%ﬂ%ﬁlgﬁ at its top and bottom

The top openin covere h a top plate 11, which is
formed of syntlgetlc resin and.is to the cabinet 10 with screws. In

Fig. 1, front B&d ¥ aRFsBectvRYIGHRSHUL %?Ct‘i? Pnt leftward and rightward,

respectively. A rear portion of a top surface of the top plate I | is
coveredl with &iglfhsk cpamiefiagram ofa ditve airchip ofrthe iof ekijing beiti ¢ resin and is
fixed to the cabinet 10 or the top plate | | with screws. . The bottom

openi ng of therigaldiinetflohchag ofaventd sedsion of 1dvmdsey washivg)i ch is formed of
synthetic resin and is fixed to the cabinet 10 with screws. None of the

screws nenti or}qg 1b1h§'§ﬂfo@vrch%ft%f% grgclg% figure. Feet 1l4a and 14b for
e ca |

supporting th inet 10 on a f sposed at the four coners of the
base 13. Ther cﬁ@ﬁgleEdfeet integrally fornmed with the base
‘Si Vet B i

13. The front gel AJHP S USTabl e screw feet, and turning them

| evel s the washer 1. 5 The top plate | | has a laundry i nl et openi ng 15
t hr ough whi ch H%Lﬂﬁdﬁ?ﬂ%"ﬁ@ﬂq @ sgueezing process.

10 Fig. 14 is a flow chart of a final rinsing process.
Fig. 15 is a sequence chart of a final rinsing process.

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

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

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



washi ng tub described later. The laundry inlet opening 15 is covered with a
lid 16 fromabove. The |lid 16 is coupled to the top plate I | with a hinge
17 so as to be pivotable in a vertical plane. A water tub 20 and a washi ng
tub 30 that serves also as a squeezing tub are disposed 10 inside the
cabinet 10. Both the water tub 20 and the washing tub 30 are shaped in a
cylindrical cup open at its top, and thé two tubs are arranged
concentrically with their axes vertical and with the washing tub 30 pl aced
i nsi de t heenfigned thug far 26 shvwe inthedigureaib 20 is  suspended from the cabinet 10
w th suspension nenbers 21. The suspension nmenbers 21 connect a | ower outer
surface of theFeatleh dndbl 4d0fok upputing theasabimeed naf flbdreare alidposdd dtOthe dnd 15
support the water tub 20 in such a way that it can swing in a horizontal

pl ane. Them@sti A8 bhdeb1 330 MRSed Gbtr IYHEHRBA @k MBIl Bl viaDgeav@id with
a gentle taper. This circunferential wall has a pfurality of drain holes 31

formed inpg ffont fet DaPgd Hei%h{-gd}ﬁls‘?éﬁ%‘&cr% QN g B PR e the %s}}e?'ffj has,

ot her than these draln hoPes, “no opening t’ha pé S ‘passage ofr liquid.
The washing tub 30 is of so-called "holeless" type. A ring 20 shaped.

bal ancer 32 i sth’ﬁttpacPf?éﬂ 14 hag & japndgy ipke OP%%aéﬁEfwgbfwlv%l%% BPU iB230 to
suppress vibration produced by the washing tub 30 when it rotates at high
speed f orwashingdut degcnled lamnnkheylaundnsindie opérengvhs s qoyeted iy lid h6 from dbove.om
surface, a pulsator 33 is disposed to produce a current of washing or

rinsing wetieelid 16 etfiptdaeottté tojlplatthiel Wah @rhihgth1260 Adso Be Pivowdldin 4 vé@icili tt ed
toits bottomsurface frombelow. The -9- drive unit 40 includes a notor 41,

a clutch anism 42, and a brake mechanism 43, and has a squeezing
spi ndl e and a pul sator spindle 45 protruding fromits center upward. Ile

Stract ure, i vh s by ad § PR LGBl berfests, & GeRne 480 RGOS nal e
44. The two spindles both penetrate 5 the water tub 20. The squeezi ng
Spi ndll8 4nSite theebiacsnHlc RN (ihe MHET, B Hthgnd dhe 3mskiog 48b (%) are shaped 1n 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 21
connect a lower outer surface of the water tub 20 to four inner corners of the cabinet 10, and
15 support the water tub 20 in such a way that it can swing in a horizontal plane.
The washing tub 30 has a circumferential wall that widens upward with a gentle taper.
This circumferential wall has a plurality of drain holes 31 formed in a ring-shaped
arrangement around its topmost portion, and has, other than these drain holes, no opening that
permits passage of liquid. The washing tub 30 is of so-called “holeless” type. A ring-
20 shaped balancer 32 is attached to a rim of the top opening of the washing tub 30 to suppress
vibration produced by the washing tub 30 when it rotates at high speed for squeezing of
laundry. Inside the washing tub 30, on its bottom surface, a pulsator 33 is disposed to

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

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



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.
Seal i ng nmenbers for preventing | eakage of water are di sposed between the
squeezing spindle 44 and the water tub 20 and between the squeezing spindle
44 and the pul sator spindle 45. 10 A water feed val ve 50, which is operated
el ectro-magnetically, is disposed insi d¢é a space bel ow t he back panel 12.
The water feed valve 50 has a connection pipe 51 that penetrates the back
panel 12 driveemitefddnelpdwaradnotdr figtasriuttle evtchasen @¢2.cind shoake) medhroisghd3, whd bés t o
supply clean water such as tap water to the washer is connected to the
connect i ansquet#gg SPind[Ehet wat £ pufserd s}ziﬂ;kiﬂﬁ@rcﬁﬁﬁﬁ% fieheits tntear wimiaed. fER
nmouth 53 in a shape of 15 container that is placed above the inside of the
water tu : : - ARS t 2915 L N, 2.
Fro 2 | Rt 80 o FRh SplfRoy Riort  UGME SR PR Sl Yy
The water_ . feed t 3 has .an.,opening in.its fropt, and.through th

opent no. PR BASA Plaeed gt wE aRsiibeabinds +b5a e e Pt pitGe deq
into a plurality of sections (the_ enbodi ment of the 20 present has two

sect i ohs, the pateriteb 2¢ | Hresquepstneseindlofd srihemcqnngeied kg vasking duh 30 ypas to

| eft-hand section is a detergent chanber 54 that serves as a storage space
for det ergepdrt itTh@nrthgbther handdthequilsator spmdie 45 fathoepdneagiesn theohahingrtulb 30t hat
serves as a storage space for treatnent agent for |aundry washing. A bottom

of the dei@rgarh ceRrERa o it fusalr3%itd @%}ﬁﬂi‘tﬁh RaNfRt BEmBE & prerAfinMakhbel S
e

open toward an inside of the water fe mout h 53.7 A siphon 57 is disposed in

pot tom of e B SBRelpeaR I cplecif Sy 26 b SBE UE dn 2 apdPenih 8 | 10

bottom of 't a, a water t hrough \ into
ext ends. VBRETA AR BF BRSor BIMIB AT Sur face of the treat ment agent
chanber 55 and a cap-shaped outer pipe 57b with which 5 the inner pipe 57a
is capPed. Betivewsien feed ivalverSOpwhéichsBaonsrated plectorrmagngsicpldy,5¥ Islispgsqdeinsidg agap
space below the back panel 12. The water feed valve 50 has a connection pipe 51 that
penetrates the back panel 12 to extend upward. A water feed hose (not shown) through
which to supply clean water such as tap water to the washer is connected to the connection
pipe 51. The water feed valve 50 feeds water to a water feed mouth 53 in a shape of
15 container that is placed above the inside of the water tub 20. The water feed mouth 53 has a
structure as shown in Fig. 2.
Fig. 2 is a schematic vertical sectional view of the water feed mouth 53. The water
feed mouth 53 has an opening in its front, and through the opening, a drawer 53a is inserted.
The drawer 53a has its interior divided into a plurality of sections (the embodiment of the
20 present has two sections, that is, a left-hand section and a right-hand section). The left-hand
section is a detergent chamber 54 that serves as a storage space for detergent. The right-
hand section is a treatment agent chamber 55 that serves as a storage space for treatment agent

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

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



that permts passage of water. The inner pipe 57a, at its bottom is open to
a bottomof the water feed nmouth 53. A predeterm ned gap is kept between a
bottom end of the outer pipe 57b and a bottom surface of the treatnent
agent chanmber 55 so as to serve as a water inlet. Wen water is poured into
the treatnent agent chanber 55 up to a | evel higher than a top end 10 of the
i nner pipe 57a, a principle of siphon wHtks to cause water to flow t hr ough

t he si phon 57 out of the treatnment agent chanber 55 and then drop to the
bot t om ofthd heatmehteagehe ebambeart §5.5Bhe watet deed motithesid hasir ledow rthe bbtiemwalsthe ng
tub 30 through the water outlet 56. The water feed valve 50 is conposed of a

mai N wat elrav@eda \akaer affiet 56 thraughiPhisR Water i 0@ thty #eweadhity: tuf e Nai n wat er
feed valve 50a allows relatively larg flow of water, while 15 the sub water

feed val ve 50%@%@?}% ISZ & &fgﬁﬁ’o"skzd oﬁéﬁ?lrngnﬁ{ é%gé!"tsﬂ thﬁ%ﬁénds%hiciaigg%l%\?grdffko%‘t{vﬁgf

water large or s achi‘eved e Internal str 0

mai n water feed valve 50a.  and that of t ub water feed val 50b be
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val ves_sane and conbining themwith flowlimting nenbers having different

t hr ot t i ribe mael ppe THes cannedct Behvasnec muer ppeshirand the pwisenipe Réb theleh aapl sub
20 water feed val ves 50a and 50b. The main water feed valve 50a is connected
t o an opeahitngrihits passegelaf vgutat (The inwer @ipe F7apat itsthattonh3s byenvwaya ifttotn ofhe

wat er feed passage 52a. This opening is open toward the detergent chanber

54, s0 t RaledfebPh@RhAPUN pﬁéfde%hﬁfedfglgﬁ‘l‘é EdpPBLtwRen B0k oWRLR of tBEHuikAbpe 50a
is poured into the detergent chanber 54 through the nain water feed passage

52a. The .| I, S water f val 50b nn ed to the opening in the
ool i mas ootand o BB Rihe b O HeMEROREn hafBEr SOk s 105 DE RSP SMATHED o1
This openihg is open toward the treatnent agen chanmber 55 so that a small

amount  of WigR WATCF jsgureddpiorthe reeimephagent ¢hagtber, 2t ye tospfeviekhigher than a fopead he
treatment agent chanber 55 through the sub water feed passage 52b. That is,
a 5 phdsagaha inatr pipem¥/af @ prmdiple argiphonaodss t6 eage water¢o §0w thionghudie siphen 57
detergent chanber 54 to the :
out of the treatment agent chamber 55 and then drop to the bottom of the water feed mouth 53,
water is then poured into the washing tub 30 through the water outlet 56.
The water feed valve 50 is composed of a main water feed valve 50a and a sub water
feed valve 50b. The main water feed valve 50a allows relatively largé flow of water, while
15  the sub water feed valve 50b allows relatively small flow of water. Setting the flow of water
large or small is achieved by making the internal structure of the main water feed valve 50a
and that of the sub water feed valve 50b be different from each other, or by making the
internal structures of both valves same and combining them with flow-limiting members
having different throttling ratio. The connection pipe 51 is shared between the main and sub
20  water feed valves 50a and 50b.
The main water feed valve 50a is connected to an opening in a ceiling of the water
feed mouth 53 by way of a main water feed passage 52a. This opening is open toward the

detergent chamber 54, so that a large amount of water flow from the main water feed valve

50a is poured into the detergent chamber 54 through the main water feed passage 52a. The



washing tub 30 is separate froma passage that runs fromthe sub water feed
val ve 50b through the treatnent agent chanber 5 5 to the washing tub 30.
Back in Fig. 1, to the bottomof the water tub 20 is fitted a drain hose 60
t hrough which water is drained out of the water tub 20 and the washing tub
30. Water flows into the 10 drain hose 60 fromdrain pipes 61 and 62. The
drain pipe 61 is connected to a rather-bleripheral portion of the bottom
surface of the water tub 20, and the drain pipe 62 is connected to a rather
central pabatenfel valve 50bti¢ connseted actte operifeint@e e¢ilihg bf 0 watdrSeadlembid S9at er
tub 20, on its bottomsurface, there is fixed a ring-shaped partition wall
63 in sugy a a 88 (WatePREdd0RRsdeB 828" Thi@dpehing 1 op@E Rfvatditheahi&it eagérhe

drain pipé 62 is 15 connected to it. The partition wall 63 is fitted with a
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cont act a crrcunferential surface o 0 an ou
surface aof the washing tub 30 so_as to forma separate drain _spa 66
bet veen  RENGAFAIGT Beot ARERS m}ggﬁ%aﬁq%}% water e posss %acﬁﬁefem a

communi cates with an interior of the washing tub 3 0 through a drain outlet
67 forhedassage thet bos from be mdie wates isedyatvgl$03 tirougithileterdgent ehamibse 5620 the
provided with a drain valve 68 that is operated el ectro- magnetically. In a

portion szashﬁhg 6l 30 13 sppRete Grbm @Padshie tHASLiLREM ShelQibohatthRedivald50kathydhghS,
an air trap 69 is disposed. A lead pipe 70 extends fromthe air trap 69.

Thel eadpiﬂ@%gi@gﬁiﬁge-tt"?%‘ﬁ}gpf %,thggmg‘ggiﬁg 3ho a water level switch 7 1. A

controller Spos Ina fron tron of the cabinet 10, beneath the

top plate -12-, 11.. The caontyoller 8 ecej v st ructions. fromusers via an
oper at i on/ di spt% lﬁgﬂ%lhgﬁtﬁﬁiggﬂgégt@%“@hﬁﬁﬁ%36§ﬁﬁﬁﬁéé‘ “&W@eﬁgﬂ%ﬁﬂgﬁe 11
and sends operation commands to the drive wunit 40, the water feed valve 50,
and t he dvaEFhwaigr isedraiged guteofdbnvaisr tubr20smdhe washing §1bdiOs p|Water ommataithet o

t he operation/display panel 81. The controller 80 includes a drive circuit
for 50drdreinngsar60i fromednair pipesirdilt amde6Zr i Bedddaat @ipe 61 is connected to a rather

peripheral portion of the bottom surface of the water tub 20, and the drain pipe 62 is
connected to a rather central portion of the bottom surface of the water tub 20.
Inside the water tub 20, on its bottom surface, there is fixed a ring-shaped partition
wall 63 in such a way as to enclose the portion of the water tub 20 where the drain pipe 62 is
15 connected to it. The partition wall 63 is fitted with a circular sealing member 64 at its top.
The sealing member 64 is kept in contact with a circumferential surface of a disk fixed to an
outer bottom surface of the washing tub 30 so as to form a separate drain space 66 between
the water tub 20 and the wéshing tub 30. The drain space 66 communicates with an interior
of the washing tub 30 through a drain outlet 67 formed in the bottom of the washing tub 30.
20 The drain pipe 62 is provided with a drain valve 68 that is operated electro-
magnetically. In a portion of the drain pipe 62, on the upstream side of the drain valve 68,
an air trap 69 is disposed. A lead pipe 70 extends from the air trap 69. The lead pipe 70 is, at
its top end, connected to a water level switch 71. |

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



How t he washer 1 operates will now be described. First, the lid 16 is
opened, and laundry is put into the washing tub 30 through the |aundry
inlet opening 15. The drawer 53a is pulled out fromthe water feed nmouth 53
and a detergent is put in the detergent chanber 54 in the drawer 53a. A
treatment agent (softening agent) is put in the treatnent agent chanber 10
55. The treatment agent (softening agent¥-can be put there in the middl e of
a laundry washing session, or may not be put when unnecessary. After the
det er gentlland’ht hentrokat 8fe rdceivag émtru¢sSadist fomngsesgeintan apezatiet/displae paiich\vBér 53a
i s pushed back into the water feed nouth 53. After the detergent and the
treat mentdig@eet of S@f fof Busceagrant o pRtd B &ni &8ss dRFatio ddirirhAids itd thehdrivenay ,
the lid 16 is closed, and a desired course of |laundry washing is sel ected
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81. By pressing a start but sequent session of Iaun ng is

executed according to the flow char shown in Fi .10 through 13.. Fig. 10
a1 a3 e s etion St BReb 8L o Ao mliaRy inididey AGHUE Gk Bro1

Iaundrg washing is started at a Ereviously set tinme. Wether a tinmer-started
oper at p ondriveng @piog elubing sait deschibed laterchecked. 1f a timer-started operation is
sel ected, the flow proceeds to step S206; if not, the flow proceeds to step
S202. | n step I52Wahe whaslidhdr opdigte® Pl aloimobe destkibed.iFiBst,hths Idon® ioopaned, dnd
checked. If the operation start tinme has conme, the flow proceeds to step

S202, 1N ghgiy %gﬂ,int%?é\bﬁhi@ B SO HGuel BeERmdhPinkEbR&HRE 19" TIM daweCddacked.

If a washing - process 1s selected, the flow proceeds to S300. How the

rof or onceputpat b HRAE kb THR s dhbieest B3R Rt Bl Sttt ng

process, the flow proceeds to step S203.. If nqQ washing process is _se|ected,
the flow Bribedeysr g%ﬂr- e IratmertAgsRidsoltenine agentiy putdp dipe trentmentageny chamher
whether a rinsing process is selected or not is checked. If a rinsing
10 55. The treatment agent (softening agent) can be put there in the middle of a laundry
washing session, or may not be put when unnecessary. After the detergent and the treatment
agent (softening agent) are set, the drawer 53a is pushed back into the water feed mouth 53.
After the detergent and the treatment agent (softening agent) are made ready for
addition in this way, the lid 16 is closed, and a desired course of laundry washing is selected
15 by operating a group of operation buttons on the operation/display panel 81. By pressing a
start button subsequently, a session of laundry washing is executed according to the flow
charts shown in Figs. 10 through 13.
Fig. 10 is a flow chart showing the entire session of laundry washing. In step S201,
laundry washing is started at a previously set time. Whether a timer-started operation is
20 selected or not is checked. If a timer-started operation is selected, the flow proceeds to step
S206; if not, the flow proceeds to step S202.
In step S206, whether the operation start time has come or not is checked. If the

operation start time has come, the flow proceeds to step S202.

In step S202, whether a washing process is selected or not is checked. If a washing




process is selected, the flow proceeds to S400. How the rinsing process in
step S400 is executed will be described later with reference to the flow
chart shown in Fig. 12. In Fig. 10, the rinsing process is repeated three
times, and each step of the process is shown with a step nunber with a
suffix nunber added such as "S400-1 ... .. $S400-2" and "S400-3." The nunber
10 of times of the rinsing process is skt-at users' discretion. In this
case, "S400-3" is a final rinsing process. On conpletion of the rinsing
process, prbess Isowleptedc thed@ow pradeeds 28300. | fHavo thid washige pprcesseinsstéps S3@ sct ed,
the flow proceeds directly fromstep S203 to step S204. In step S204,

whet her  axs@lH@PHHIN e RIc0GERA later SPitICeéR&n& tNee flSwChREKSbwnl fn Big. 13. On
squeezing process is selected, the flow proceeds to S500. How t he squeezi ng

process i J};ﬁn}:leﬁﬂn o?%%dsﬁgﬁ??gﬁ%gqh%%b% 6‘)%%169(&)3%8 rsie?}%%tO:él.at ﬁfno%;;sﬂmr&%r&gegyﬁe to

the flowc shown 1n etion e squeezi ng "process,
the flow proceeds . to step,S205. If no s ezin rocess is selected, the
l'ow pr ocBLGeddnt BevIgERin Lty torer LB G eBE oot ep 5205,

term nation of operation of the controller 80, in particular a processing
20 uni ® (mi cr dBciRpUIB) whisthepiarrinsing pigcesyds iselagted oexet i eecked. adtarminsiee
wWth a predetermined procedure. In addition, the conpletion of |aundry
washi ng s@eadsofs sededtadditiontleod prycsalurndiS490. aHowpihe airsory- proogss dhistep H4Hpis On
conpletion of all the operations, the washer | goes back into a stand-by

state in QEeRa! #lll Rddseiba 1BRMvEB TSRO tha MDA haMABEWAh FideXt . TWH 10,
reference to Figs. 11 through 13, the individual processes of washing, -14

rinsing, and i il i.bed. Hig. S I rt.of
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as sensed by the wat | evel swifch 71 rrs. being nonitored, ln ste

S302, whelther Wl AR faé‘é?ft?‘ﬁb a sgif@rbctg‘gd%f% a6t 5480 s c Kemumper
| aundry anount 5 sensingis selected, the flow proceeds to step S308; if
not, tlhe ¢f wmespelothe eisindipreesss ys $at @trusers’ discretion. In this case, “S400-3” is a final

e
30

rinsing process.
On completion of the rinsing process, the flow proceeds to step S204. If no rinsing
process is selected, the ﬂow‘proceeds directly from step S203 to step S204.
In step S204, whether a squeezing process is selected or not is checked. If a
15 squeezing process is selected, the flow proceeds to S500. How the squeezing process in step
S500 is executed will be described later with reference to the flow chart shown in Fig. 13.
On completion of the squeezing process, the flow proceeds to step S205. If no squeezing
process is selected, the flow proceeds directly from step S204 to step S205.
In step S205, termination of operation of the controller 80, in particular a processing
20  unit (microcomputer) therein, is automatically executed in accordance with a predetermined
procedure. In addition, the completion of laundry washing session is indicated by sounding
an operation-completion beep. On completion of all the operations, the washer 1 goes back
into a stand-by state in preparétion for a new session of laundry washing.

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



.step S302 to S303. In step S308, the anopunt of laundry is neasured on the

basis of load of rotation of the pulsator 33. On conpletion of |aundry
anount sensing, the flow proceeds to step S303. In step S303, the main water
feed val ve 50a i s opened, and water is poured into the 10 washing tub 30

t hrough the water feed nmouth 53. Since the main water feed valve 50a is set
for large flow of water, water fills t hés washing tub 30 rapidly. The

det ergent agent put into the detergent chanber 54 is conpletely washed away
by t he | aimyimgf hralsqueeziag will bandbsoiibedd With it, and enters the washing tub
30. The drain valve 68 remains closed. Wen the water level switch 71
detects the sqtigwat Bra f1ewWehart lofighdwhshinBp@cedseeth wap $8050Re watct1Ow@dnsidehe
flow then 15 proceeds to step S304. In step S304, a preparatory operatlon

is perf Ogﬁg%asﬁgﬂg b e ak Uns3P b}f $hd %%tr Eél/el E@g@l@%?q{a}‘ts Ib8i %&Bk&e&‘”%t

reverse ections to agitate l'aundry and water so t | aundry is
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as a result of the 20 pre aratory operation, the water |evel as detected by
t he wad ersengingls splgotash ﬂm pewaesds Bwetep SBA%nIT a0t ithe Tpwgpransedy direpish fromn
step S305, the main water feed valve 50a is opened to supply additional
water to mqﬂﬁKEnOSBe3set water level. If a course of |aundry washing
including "cloth type sensing" is selected, when the preparatory operation

is performed, hReptys08, AF aflophibf l%lﬁﬁﬁ%@geasmd%rfﬁé BAiO8Y 104d 6MBtatiohDdf the
preparatory operation, the change of the water level fromthe set water
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wat er - absor bent cIo h type. Wien, in step set mater ev
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settlngs made by users, the notor 41 rotates the pulsator 33 in a
washing tub 30 through the water feed mouth 53. Since the main water feed valve 50a is set

for large flow of water, water fills the washing tub 30 rapidly. The detergent agent put into the

detergent chamber 54 is completely washed away by the large flow of water and mixed with it,

and enters the washing tub 30. The drain valve 68 remains closed. When the water level

switch 71 detects the set water level, the main water feed valve 50a is closed. The flow then
15  proceeds to step S304.

In step S304, a preparatory operation is performed. The pulsator 33 is rotated
repeatedly in forward and then reverse directions to agitate the laundry and water so that the
laundry is fully dipped in water. This permits the laundry to absorb an ample amount of
water, and permits air trapped in many parts of the laundry to escape. If, as a result of the

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

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

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



predeterm ned pattern so as to produce, in the washing tub 30, a main
current of water for washing. Wth this main current of water, the | aundry
is washed. The squeezing spindle 44 remains braked by the brake nmechani sm
43 so that, even when the washing water and the |aundry nove, the washing
tub 30 does not rotate. 10 On conpletion of the period in which the |aundry
is washed with the main current of waté?; the flow proceeds to step S307.
In step S307, the pulsator 33 is rotated repeatedly in the forward and then
rever se diregeitognspepdtiofhe ichingerofithé aatenleyel Thnsh@edtwdtsr et i astoeled, ahd

| oosen, and thereby permts it to spread evenly in the washing tub 30. This

is done ijpthedrSPA Ak viierl1&Vel $0MERE} han b PrdetcPRinRll abfdRnt\REdal8ry YPjudBed o
Next, with reference to the flow chart shown in Fig. 12, the rinsing process

wll be .de i bed. FiLrs RIS 500, the squeezing process i s executed,
of which bée %@@%&ﬁ%ﬁyi%aﬁervﬁtbF?f'be%’t“gfﬁ N later with reference to the flow chart

shown in Fig. 13. On conpletion of squeezing, the flow proceeds to step
S401. Instep SO BIEPRI0R, thetsst w@éﬁe‘@ﬁwga%bagiagleépgwe%qw RER$eeqiOefeD; s
supplied up to the set water level. 20 On conpletion of the supply of water,
t he flw Pi06ceddsordmgstoehe Sdifings made bepisg40the matopré pataktsahy polsetoat3dan ai s
performed. During the preparatory operation perfornmed in step $S402, |aundry

getting girb@kfiainddopdifes WashtProdube, 30 thews 2500, SHbipedirRet Bf AaRs%0r | S
separated, soaked into water so that the |aundry thoroughly absorbs water.
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If, as a esu e preparatofy operation, e ‘wat

detected by th ter level switch.71 becones |ower than at the begjnning,
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recover the set water level. After recovering the set water level in step
$403, t helapndsymayesthp mesteegiibt3 docgpotgaie. 5 According to the settings nade

by users, the notor 41 rotates the pulsator 33 in a
10 On completion 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
the forward and then reverse directions at short time intervals. This permits the laundry to
loosen, and thereby permits it to spread evenly in the washing tub 30. This is done in
preparation for squeezing rotation of the washing tub 30.

15 Next, with reference to the flow chart shown in Fig. 12, the rinsing process will be
described. First, in step S500, the squeezing process is executed, of which a description will
be given later with reference to the flow chart shown in Fig. 13.  On completion of squeezing,
the flow proceeds to step S401. In step S401, the main water feed valve 50a is opened, and
water is supplied up to the set water level.

20 On completion of the supply of water, the flow proceeds to step S402. In step S402,
a preparatory operation is performed. During the preparatory operation performed in step
S402, laundry getting attached to the washing tub 30 in step S500 (squeezing process) is
separated, soaked into water so that the laundry thoroughly absorbs water.

On completion of the preparatory operation, the flow proceeds to step S403. If, asa



predeterm ned pattern so as to produce, in the washing tub 30, a main
current of water for rinsing. Wth this main current of water, the | aundry
is rinsed. The squeezing spindle 44 remains braked by the brake nmechani sm
43 so that, even when the rinsing water and the |aundry nove, the washing
tub 30 does not rotate. 10 On conpletion of the period in which the |aundry
isrinsed with the main current of watlér, the flow proceeds to step S406.
In step S406, the pulsator 33 is rotated repeatedly in the forward and then
reverse desakefitienprepira®ipbperbiiong thatvatey ddwel ad Hetsctpd biiths wakee 1&valisdityh 7D

| oosen, and thereby permts it to spread evenly in the washing tub 30. This
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rinsing is assunmed to be perforned with rinsing water store i n the washing

tub 30. Thi.s I | led "rinsi ored water." It is, however, also
possi bl ea?%ﬁ(ﬁnea?f}%r rrnltor%ﬁ(s)YGﬁé %M&?Hvaaef'\?\cgélts. repl eni shing fresh water, which is
called "rinsi with pouring water," or t erformrjnsing with water, kept
supplied fro sk repavasingribe act ettt i ep PAOT tae ﬂ/agfﬁflwrpm\énw 116 St o6
at a |l ow speed, which is called "shower rinsing." 20 In the final rinsing
procesys, Atcofdagett thegeaiinge hademby hesembohie metoexdc wotetés thhi pulsater] 33 bia a
described in details later. Next, with reference to the flow chart shown in
Fig. 13, pidietetdineepatin BoQzedSprduck, Methe dRSEIngREE.30Fh mdin cufterdt@Epvae0fbr t he
drain valve 68 is opened. The washing water in the washing tub 30 is
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during the sdueezi ng process. en nost e washi ng water exited from

the laundry,. the. clutc hani sm . 42 and e brak chani.sm 43 ar
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t he brake nechanism 43 is either before or at the sane tine of 5 starting of
dr ai ni ng lemdigamaye, thereashinegdpb 49 dpesiot stéiees t he squeezing spindl e 44. This

10 On completion of the period in which the laundry is rinsed with the main current of
water, the flow proceeds to step S406. In step S406, the pulsator 33 is rotated repeatedly in
the forward and then reverse directions at short time intervals. This permits the laundry to
loosen, and thereby permits it to spread evenly in the washing tub 30. This is done in
preparation for squeezing rotation.

15 In the above description, rinsing is assumed to be performed with rinsing water stored
in the washing tub 30. This is called “rinsing with stored water.” It is, however, also
possible to perform rinsing with always replenishing fresh water, which is called “rinsing with
pouring water,” or to perform rinsing with water kept supplied from the water feed mouth 53
while the washing tub 30 is rotated at a low speed, which is called “shower rinsing.”

20 In the final rinsing process, different sequence from the above is executed. This will
be described in details later.

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

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



causes the washing tub 30 to start squeezing rotation. The pul sator 33
rotates together with the washing tub 30. Wien the washing tab 30 rotates
at a high speed, the laundry is pressed against the inner circunferential
wal | of the washing tub 30 by the centrifugal force. The washing water 10
present in the laundry also gathers on the inner surface of the
circunferential wall of the washing tubl30, and, since the washing tub 30
wi dens upward in a tapered shape as described earlier, the washing water
driven b)ﬂlﬁihgtlfeeg\%ﬁléézﬁﬂmbce‘sg)r ce rises along the inner surface of the
mashing tub en the washing water reaches the top end of the washing
tub 3 it %é?‘lﬁ hat
has eX| ted fro%ﬁélﬂhﬁgtd%gtﬁého egé?%t% lﬁh:%%({s{&% m?tr}ll%earu-ﬁgﬁ]r:‘egezah& ehgﬁmlgher
tub 20, apd th n.fl.ows down along th ner sukface.of. the mater tup .20 to :
the bot t aFh BYY TR BeABDnS e e g weal s SRE, e e ARRGb 16y |
t he cabi net 10 through the drain pipe 61 and then through the drain hose 60.
| n the f Vel maghanism F2gandithe bagheemechpnisay fthds pishgseiefase et dke pamefigei dfel y

| ow speed in step S502, squeezing is perforned at high speed in step S503.
On conpl ettarting of dsdimipg %G&ter. 20ht eotbt dv nomooeateks thesqatezingSeiiddle 144st hisS504,
the supply of electric power to the notor 41 is stopped and term nation

oper at i ONcahises 4R Frafiftfig BbCI0 Nehrt &fﬁeemgs Restidn. | The puRbhed rwafeb &P tHeP With
~eluting unit 100 The ion eluting unit 100 is connected to the downstream

- side of tttag yat-er feed pipe 52a. Now, with reference to Figs. 3

t hrough 9, %ructure and functions of the ion cl utl ng unit 100 and the
purposefor |ch|t i s . inpcorporate nthe . will be des |bed
Fig 3is a parVhgh HeoRadingup i okss Y %ﬁl@hwgﬁ%ﬂh RURdy i BFFsedagayt

100 and the water feed nouth 53. The ion eluting unit 100 is connected
di rect | y inpertcireumégrentishvell of thedvashiak veb 30 by thedbentndugehfosee. f b washing vBeron
both ends. In other words, the ion eluting unit 5 100 i ndependently conposes
the endi rresent i et Bﬁndr?&ilhop@eﬁﬁ@g@n&ﬁa.inﬂdﬂ%uﬁb&b vfather cifc@/derential wall of the
washing tub 30, and, since the washing tub 30 widens upward in a tapered shape as described
earlier, the washing water driven by the centrifugal force rises along the inner surface of the
washing tub 30. When the washing water reaches the top end of the washing tub 30, it is
drained through the drain holes 31. The washing water that has exited from the drain holes
15 31 hits the inner surface of the water tub 20, and then flows down along the inner surface of
the water tub 20 to the bottom of the water tub 20. The washing water is then drained out of
the cabinet 10 through the drain pipe 61 and then through the drain hose 60.
In the flow shown in Fig. 13, after squeezing is performed at a relatively low speed in
step S502, squeezing is performed at high speed in step S503. On completion of step S503,
20 the flow proceeds to step S504. In step S504, the supply of electric power to the motor 41 is
stopped and termination operation is done for stopping.
The washer 1 is furnished with an ion eluting unit 100. The ion eluting unit 100 is

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

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



passage 52b is constructed by connecting the pipe, which protrudes fromthe
water feed nouth 53, to the sub water feed valve 50b with a hose. In the
schematic view of Fig. 1, the water feed valve 50, the ion eluting unit 100
and the water feed nouth 53 are arranged in line wth front-to-rear axis of
t he washer 1. However, in an actual washer, they are not arranged 10 in
that way but arranged in line with leftl§o-right axis of the washer 1. Fig.
4 through Fig. 8 shows the structure of the ion cluting unit. Fig. 4 is a
top Vi ew.whibh §is dcorpordtedan theowishset illpbadlesetibad. t aken al ong |ine A-A shown in
Fig. 4. Fig. 6 is also a vertical sectional view taken along |line B-B shown

inFig. 4. Fi Q:i% kS I%rhﬁrtbﬁciﬂé»@'lmﬁ@i%ﬁa QR&layo¥i EfMheFibl-ehfingSuflt PRI SRERE! Ve
view of an el ectrode.” 15 The |on el uti "|g uni't 100 has a casing 110 forned of

transparen ransl ent 1l ess color e resin aque
synt hot 1 orygelesd b S5 elfm B*?ng (5 00 E8rTsiiee SHRLPS Boli Mafl 2R ng
an opening_at _the top and a 10b which cl oses_the o ening a the top
(See Fig.vaves Gﬁr@deh%“ﬁ&rlfeqd @QUI}’SS%HI&;%@P sy olrgotheigwa rgxﬁlw%@ REMHg a
water inlet 111 at one end of the |ongitudinal direction and a water outl et
112 at 5t hiOoinHependantly chhpodes thatemtird mhigt watet feled graskagh&2wnat Ene st Weter fkd ar e
pi pe-shaped. Cross-sectional area of the water outlet 112 is smaller than

that of thgsapetPh ik Hofétrictellby Togndeaitg rﬂge #ib@ inhichl praR@aes WoinNthet Water feed
| ongi tudi nal direction being horizontal casi ng body 11 Ca arranged

hor i zont %{nhﬁfth f?z‘t"q%’% M@(,atlgp o QRIJ%&TMH £hode dds.”CH]ﬁl%ssC &f’i‘ﬁf&a\h{e% of "{‘%"E}f g cthe

wat er out I'n ot her wor er out
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A seal ring 171 is |nserted bet ween the casing body I 10a and the |lid 110b.
(See Fi g.with foakiocreartaxés efdbe mygsherd; Howveperatrearepcseal pegles, they ageript awangsd e
arranged so as to be 5 parallel to the water current flow ng fromthe water
i nl et 10 |inlthdtovagrbat drren gediirelineowith &dft-tbarZght axis of the washer 1.

Fig. 4 through Fig. 8 shows the structure of the ion eluting 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 also a
vertical sectional view taken along line B-B shown in Fig. 4. Fig. 7 is a horizontal sectional
view. Fig. 8 is a perspective view of an electrode.

15 The ion eluting unit 100 has a casing 110 formed of transparent or translucent,
colorless or colored synthetic resin or opaque synthetic resin. The casing 110 is composed
of a casing body 110a having an opening at the top and a lid 110b which closes the opening at
the top. (See Fig. 5.) The casing 110a is shaped as long and narrow, containing a water
inlet 111 at one end of the longitudinal direction and a water outlet 112 at the other end. The

20 water inlet 111 and the water outlet 112 are pipe-shaped. Cross-sectional area of the water
outlet 112 is smaller than that of the water inlet 111.

The casing 110 is arranged with its longitudinal direction being horizontal. The
casing body 110a arranged horizontally in this way has a bottom which inclines gradually

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



faci ng each other. Wen a predeterm ned voltage is applied to the el ectrodes
113 and 114 wth the casing 110 filled with water, netal ions of the netal

of which the electrodes 113 and 114 are forned are cluted from whi chever of
themis at the anode side at the nonent. For an exanple, the el ectrodes 113
and 114 may be so constructed that plates of silver each 10 neasuring 2 cm X
5 cm and about | turn thick are arrangt¥-about 5 nin apart from each other.
Mat erial of the electrodes 113 and 114 is not |limted to silver. Any netal

can be t hke lowettdevadlin asinkaang spaceidf thescagingdudce for aitim crobial netal ions.
O her than silver, copper, an alloy of silver and copper, zinc or the |ike

can be sel ect eghe lﬁl 11081s ﬁ{?élﬁto%éléa@ﬂlgftfoﬁw@Oa%vﬁﬂ{%ur s@}e%tmgde(seg ey i gns
eluted froma copper el ectrode and zinc ions eluted froma zinc el ectrode

show an_ e86eln] 1 ShSLdd Eh0GaE Stlng 9467 16 PR 1 Ti B 2 e@i:|gy jof silver

and copper ous “As for the

ion eluting u 100, 0SSi 0 S elther el uti on or non- Iutlon
by whet her qv%ilff g*@ecasglga t&a Ptenfit%?"troﬁﬁ? ﬁi%émd Hit HRAIPEHE S 1Pattp

metal ions can be controlled by controlling electric current or the tlne
for appl yiardlchto, thietwajer cugompdlowangiitom the veatereinkesd 1dftowhudt thagvatet atlet dh% fr om
zeolite or other netal ion carriers, it is convenient because it is

possi bl e fa€inglegett 61ihelaIWyersel;@@ieteﬂnﬁteharolthﬁeim;ﬁibdit@nﬁe deeraidgdads andnay and
to electrically adjust the concentrati on of the netal ions. The el ectrodes

113 and I, ﬂ{e‘%aﬁﬁé ! ?(?jﬁﬁ&g Qth &kl Yonk Bt BRY rﬁ!athle%f whibh H&eefll&ltx%gc% 174! W

t hey are arrange e tapered, haV| ng the space between t ecorre
narrower fr.om -.20- .t he .u eam vvard e downstrea an the wa

curr ent f{lévarﬂgowﬂwgﬂu{’eﬁéqw iR e S B 253 S 9%8}0 Forfrom
the water inlet ward the water outlet 112. (See Fig

pl an- vi ev@nsﬁﬁlﬁﬁ’l%fth? ﬁl,ﬂcea@%nbl ooy 114 @y bes S%lcgastﬂlﬁmfiot\}i@dplmeémf@ﬂéereﬁ@h
having 5 the water inlet 1 I | to the other end having the water outl et

112. Manehggsutihe? cmoss cmentliabo |l mm thick are arranged about 5 mm apart from each other.

- Material of the electrodes 113 and 114 is not limited to silver. Any metal can be the

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

alloy of silver and copper, zinc or the like can be selected. Silver ions eluted from a silver

electrode, copper ions eluted from a copper electrode and zinc ions eluted from a zinc

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

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

20 a method of eluting metal ions from zeolite or other metal ion carriers, it is convenient
because it is possible to electrically select whether the metal ions are added or not and to
electrically adjust the concentration of the metal ions.

The electrodes 113 and 114 are not arranged completely in parallel. In the plane

view, they are arranged to be tapered, having the space between them become narrower from



area in the internal space of the casing 110 gradually decreases fromthe
upstream side toward the downstream side. The el ectrodes 113 and 114 have
both rectangular profile, and termnals 115 and 116 are provided thereto
respectively. The terminals 115 and 116 are di sposed at portions inside 10
of the edges of the electrodes 113 and 114 on the upstream side, hangi ng
down fromthe lower edge of the el ectrddes 113 and 114 respectively. The
el ectrode 113 and the termnal 115 are formed integrally fromthe sane

nmet al , artble updreaaltewsrd dlckeddvinbtramd al dng the waten alirrent Gloavirez thoouphdhé intsilgoéttey
fromthe same netal. The electrodes 115 and 116 are led to the bottom of
the casi nﬁsihgdyo,l inlotieR wiodd) Wi theh@ater @it MR tdwiard JhawhRt baimrtviah! eethig
casi ng body 110a. Were the termnals 115 and 116 protrude out of the
casing | 4yQa, as shown in an enlarged figure in Fig. 6, a watertight seal
172 is ins')t alled. The watertight seal 172 forns a double scaling
construction tqQgether. wth a cond. sl.eev 75 . described.later sq .,as.to
revent vt or THRGIRFEER: TPT PHHE e e GRY 1M ST RETasE BRoTe 8 Xiskng |
| Ca, an insulating wall 173, which isolates the termnals 20 115 and 116,
i s i ntéegrthe water drleteld 1 t¢ Seeotiirgnd dayingiike watenpythet 412.1 Namelythe crase-sediendct ed
to a drive circuit within the controller 80 by way of a cable (not shown).
Ot he t etred inghsintekbal 8pate b the qaoinigild0praduaiy deorghsenfromeheasstiegmlsideGowsard
protected by a sleeve made of insulation naterial. Two types of sleeves are
used. OnepslhiseNSredfdides Made of synthetic resin and engaged into the roots
of the termnals 115 and 116. A part of the first -21- sleeve 174 spreads to
one side of t e t ,od 1 d 114, form rojections. [ of
t hese porti ongﬁh aenéé&%iof1 & ﬁ% %nr]qgls%qbarvgjjb 2[: feS{rai'gnbfq% I?rﬁgﬂet ﬁ?%%é%“%g felge ar?éd@%i n
the electrodes, 113 and 114, This _hel ps prevent the electrodes 113 and 114
from comi#§ pmﬂdleéfth?rﬁe reypgetivelyt 7 4L he t%ﬂ%‘éiéﬁ anfgi b@vf@ dyspgsedaat poftons insidss ¢
rubber and fills the gap between the first sleeve 174 5 and the bottom wal |
of t hé0casfithgedgss pf the eatroddsdd3 pnél bhon thy upsiream fidehahgag dayn tftenoihg howdre

edge of the electrodes 113 and 114 respectively.

The electrode 113 and the terminal 115 are formed integrally from the same metal, and
the electrode 114 and the terminal 116 are formed integrally from the same metal. The
electrodes 115 and 116 are led to the bottom of the casing body 110a through a hole formed in

15 abottom wall of the casing body 110a. Where the terminals 115 and 116 protrude out of the
casing 110a, as shown in an enlarged figure in Fig. 6, a watertight seal 172 is installed. The
watertight seal 172 forms a double sealing construction together with a second sleeve 175
described later so as to prevent water from leaking from this portion.

At the bottom of the casing 110a, an insulating wall 173, which isolates the terminals

20 115 and 116, is integrally formed. (See Fig. 6.) The terminals 115 and 116 are connected
to a drive circuit within the controller 80 by way of a cable (not shown).

Of the terminals 115 and 116, portions remaining in the casing 110 are protected by a
sleeve made of insulation material. Two types of sleeves are used. One sleeve 174 is made

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



gap between the second sleeve 175 and the casing body I 10a and through the
gaps between the second sleeve 175 and the el ectrodes 113 and 114. As

nmenti oned above, the termnals 115 and 116 are | ocated on the upstream side
of the electrodes 113 and 114. The upstream sides of the electrodes 113 and
114 are supported by 10 the first sleeve 174, which is engaged to the
terminals 115 and 116. On the inner surXflace of the lid 1 10b, a support 176
in a shape of a fork is forned so as to fit to the position of the first

sl eeve 19Weve(13d6pfdads tobone sldy f thelpleotrddet 163 aad ¢ M4 sfothmg ppgiedtions ga tied silhe
first sleeve 174 and becones ‘a rigid support, together with the second

sl eeve 14pitid pdrfiéhstdna fAaRs é"@r% et tofthd BrouhGRN& mddt iAnKE LiB&rddesh Mg body
110a. The fork-shaped support 176" cat ches the el ectrodes 113 and 114 with

appropri 0 pad i GVl e Qe hifeSA P hE Efﬁgléfw?rﬁ%g PhpTRT el g’ " "

downstream si des of the eIectro es 113 and 4 are so supparted by the
support 1§ ﬁ?f@ag SeYh&3 Hrivpdes b soft mibger qﬂﬁ‘efl 'i%grerggp WGHAE@ HFsk skep¥p 4

support 177 rises fromthe bottom surface of the casing body I | Ca. Al so,
a for & shapte betipmorall Af7Be lsasigs bokynhl Oay thus pEveRtingrwater figmdéakitgethroughthob t o
face the support 177. (See Figs. 5 and 8.) The electrodes 113 and 114 are

caught byap Bawsetppersesonti’slesvad 73 Bad ake Edithgl KHEST1 18R And BRGgILOY @EpHBetivden
downst ream si de respectively so as not to nove. As shown in Fig. 7, the

el ectrodgs 113 qand,d14s ﬂﬁh@%le@ﬁé}@é@qqg ahddfq the surfaces opposite to the

surfaces that are ?aC|ng each keep a space fromthe inner surface of
114 are so- ar RIS Ve E&%ﬁnain%%&ﬁ% spf §s i 044 Fp PR TR dges
and the inner surface of the casing | (Portions which are in contact
with t he clegisedestld3 and 1147 7Thaepstroan ardés e&&wﬂchﬁéeS) 113 xadi 1t # arrasupportedsbs hown
in ether of Fig. 7 and Fig. 5, a space is made between the upstream5 and
d(r)l\énig(}s ?ﬁhén Sistdecyd @4, which ieeragat toate serthirlsahld dni4l 1&nd Onhtke inmaesurfage bhice of
t the lid 110b, a support 176 in a shape of a fork is formed so as to fit to the position of the first

sleeve 174. (See Fig. 6.) This support 176 catches the upper edge of the first sleeve 174

and becomes a rigid support, together with the second sleeve 175 filling the gap between the

first sleeve 174 and the casing body 110a. The fork-shaped support 176 catches the

15 electrodes 113 and 114 with long and short fingers, by which the electrodes 113 and 114 can

maintain an appropriate space between each other on the side of the lid 110b.

The downstream sides of the electrodes 113 and 114 are also supported by the support
formed on the inner surface of the casing 110. A fork-shaped support 177 rises from the
bottom surface of the casing body 110a. Also, a fork-shaped support 178 hangs down from

20 the ceiling of the 1id 110b to face the support 177. (See Figs. 5 and 8.) The electrodes 113
and 114 are caught by the supports 177 and 178 at the lower and upper edges on the
downstream side respectively so as not to move.

As shown in Fig. 7, the electrodes 113 and 114 are so arranged that the surfaces

opposite to the surfaces that are facing each other keep a space from the inner surface of the



110. When it is necessary to make the width of the casing | 10 nuch smaller,
it is possible to construct the electrodes 113 and 114 in such a manner
that the surfaces opposite to the surfaces that are facing each other are
attached firmy to the inner wall of the casing | 10. 10 In order to prevent
foreign objects fromgetting contact wth the electrodes 113 and 114, a
strainer of a metal nesh is nounted on_éﬁe upstream si de of the el ectrodes
113 and 114. As shown in Fig. 2, a strainer 180 is placed in the connection

[ 51. The strai 180 | f h f ' f ' bj ect
Prom i ni reiirg 1Pt Sl it Shoy RansF s e B Eaks MG 1o Wit 321" °

upstream strainer of the ion eluting unit 100. 15 A strainer_ of a metal nesh
181 i s mokAePaSPRGe beiaven dieik Wensrand dRnastodepoatd Betneieuriaweof Recrasing | 1¥he
strainer 181 prevents broken pieces of the electrodes 113 and 114 from

fl ow ng o(Portidmsnwhitky ar ;v tchintacte svithutheasabports k E76, dLE tand bEi8ngreu seckpitions.a
long time. The water outlet 112 can be selected as a site for nounting the
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not limted to the above. As |long as the conditions of mounting on "the
upstream si I oder. " i f .
of et r saeni bl oo RakEQthe BAE Al 113 TN BB T o 8 cospe,
feed pasi e. The strainers 180 and 181 are renpvable so that foreign
objects t @8 catch can be renoved or substances contributing to cl ogging
can be cleared of. Fig. 9 shows the drive circuit 120 for the ion eluting
unit 100. A tr 3heh drigmecesspy ite maRgtheowidtheet the casng bHhmueh smalerdit 43 possibleed

el ectric power 121 so as to step down 100 Vto a predeterm ned voltage. The
out put votot agetradt thdrelettradesiiddraeid M22ini sich @cibiriee dhddYheasirfcks vopite tedld f i er
circuit 123, and is then fornmed into a constant voltage by a constant

vol tage cCifrfdéd thatkdé faciy daBlR 0@ ek afhch¥@ KikRGLtoGhd THELwaARAf the c&ppERL €d a
constant current circuit 125. The 5 constant” current circuit 125 operates in

such Jovay as {0, 3P %l ]}{rexe}en(f %r%%g%n(gbjgclfsr RS gettgngt Qoentact with the electrodes 113 and

114, a strainer of a metal mesh is mounted on the upstream side of the electrodes 113 and 114.
As shown in Fig. 2, a strainer 180 is placed in the connection pipe 51. The strainer 180 is
for the purpose of preventing foreign objects from intruding into the water feed valve 50, and
it also serves as an upstream strainer of the ion elﬁting unit 100.

15 A strainer of a metal mesh 181 is mounted to the downstream side of the electrodes
113 and 114. The strainer 181 prevents broken pieces of the electrodes 113 and 114 from
flowing out when they are thinned out and broken due to being used for a long time. The
water outlet 112 can be selected as a site for mounting the strainer 181, for example.

The locations of the strainers 180 and 181 are not limited to the above. As long as

20  the conditions of mounting on “the upstream side of the electrode” and on “the downstream
side of the electrode” are satisfied, they can be placed at any location in the water feed
passage. The strainers 180 and 181 are removable so that foreign objects they catch can be
removed or substances contributing to clogging can be cleared of.

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



el ectrode drive circuit 150 described | ater w thout being influenced by
variation in the resistance through the electrode drive circuit 150. To the
comercially distributed electric power 121 is al so connected, in parallel
with the transfornmer 122, a rectifying diode 126. The output voltage of the
rectifying diode 126 10 is snoothed by a capacitor 127, is then formed into
a constant voltage by a constant voltagg circuit 128, and is then supplied
to a nlcroconputer 130. The nicroconput@r” 130 control s the starting of a
triac 129 connected between one end of the primary coil H%Pe ir forner
122" and CARREEKHn reomRpqreially SHStppiec glesirie Rt lﬁém@r as g0 stey ¥4 Mot dri ve
circuit 150 is conposed of NPN-type transistors QL to Q4, diodes 15 DI and
D2, and pessicteroined Rpltags. RThe Phpyevaliage phihertieosinanerel?2as reghidws by @ fubrevave gur e.
The transistor @ and the diode DI forma photocoupler 151, and the

transi st e¢cti@r ainchit 13, dhd detheDZorhdnmm P baistaouglkae blS2 conkimt dblapescidohit and
D2 are photodiodes, and the transistors Q@ and @ are phototransistors. The
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R7, and this causes a bias to be applied to the base of the transistor @@.
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and thus the transistors QL is off, and -24- accordingly the transistor Cn
is of f. Iresidtinics tiebaghethe alecnnmdeedrtvefdimuts 1560.om t he anode-side electrode 113 to
t he cat hode-side electrode 114. As a result, in the ion eluting unit 100,
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negati vel y-charged i ons. en an electric current is passed through the ion
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10 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
the starting of a triac 129 connected between one end of the primary coil of the transformer
122 and the commercially distributed electric power 121.
The electrode drive circuit 150 is composed of NPN-type transistors Q1 to Q4, diodes
15 DI and D2, and resistors R1 to R7. These are interconnected as shown in the figure. The
transistor Q1 and the diode D1 form a photocoupler 151, and the transistor Q2 and the diode
D2 form a photocoupler 152. The diodes D1 and D2 are photodiodes, and the transistors Q1
and Q2 are phototransistors.
The microcomputer 130 feeds a high-level voltage to a line L1 and a low-level voltage
20 (or zero voltage, namely, “off”) to a line L2. Then, the diode D2 turns on, and this causes
the transistor Q2 to turn on. When the transistor Q2 turns on, a current flows through the
resistors R3, R4, and R7, and this causes a bias to be applied to the base of the transistor Q3.
Thus, the transistor Q3 turns on.

On the other hand, the diode D1 is off, and thus the transistors Q1 is off, and




el ectrode 114, which is at the cathode side, collects inpurities in water in
the formof scales deposited on it. This degrades the performance of the
ion elating unit 100. In order to avoid this, the electrode drive circuit
150 can be operated in a conpul sory el ectrode-cleaning node. 10 In the
conmpul sory el ectrode-cl eani ng node, the mcroconputer 130 swi tches nodes of
control so as to invert the voltage applded between the lines L | and L2 and
thereby reverse the current that flows between the el ectrodes 113 and 114.

I n this mocedinglyetht rteamsiswor o4 iQbff.arfd G4 state, ancuraend flowe fromnthie seinode-sige and
@B are off. The m croconputer 130 has a counter capability, and swtches

nodes of LREbdd] 13as thtegaiodeaiicad@dEYES.Y Ad AMResalt Ahektelot eMiting dnit 160,688t i S
reached. When the resistance through the el ect rode drive circuit 150, in
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decreases, th onstant .current circuit 125 raises its. ut volta to
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the ion 20 eluting unit 100 eventually reaches the end of its service life.
When thi ¢ leagpenss thegleeirede 1He Whighiés #f the mpdosidesinskig: @hwears off; ehikeothei bl e
el ectrode cl eaning node, or if the output voltage of the constant current
circuit ZXkkstrbde t B, séich istat itlee ¢ahddersgier cqlizesiiblparities mowptensiathe férar of svales
decrease in the current. In order to cope with this, in the circuit under
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of the ion"eluting unit 100 is nonitored on the basis of the voltage that

it produces. 0 he resistaor R7.. W e _cyr-ren I 0 a
L enoror SAiRigAREORR elddfod RN QenlTls0 KA Be hRGaRHTA R BmpREGR GO PloatiBe *,
The fact that the mninmmcurrent has been detected is transmtted froma
phot odi odB°483, which is a part of a 5 photocoupler 163, through a

phototransistor @ to the m croconputer 130. The )
10 In the compulsory electrode-cleaning mode, the microcomputer 130 switches modes

of control so as to invert the voltage applied between the lines I.1 and L2 and thereby reverse

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

and Q4 are on, and the transistors Q2 and Q3 are off. The microcomputer 130 has a counter

capability, and switches modes of control as described above every time a predetermined
15 count is reached.

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

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

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



m croconputer 130 then drives, by way of a line L3, a warning indicator 131
to make it indicate a predeterm ned warning. The warning indicator 131 is
provided in the operation/display panel 81 or in the controller 80.
Moreover, in order to cope with a fault such as short-circuiting within the
el ectrode 10 drive circuit 150, there is provided a current detection
circuit 161 that detects the current t&ing larger than a predeternined
maxi mum current. On the basis of the output of this current detection
circuit Dbétlyeeh the eldctbadesoriBuingrl 14 30th@driby elatihd enind0Misigonitveddcat the basd of the

Furt hernore, when the output voltage of the constant current circuit 125

becones kgwese thhah pRIBERVARSS! the Sbistd MAUMVKEH HRIQurréntVIcHAGE eq_ﬁéleﬁ; hon
circuit 162 detects it, and the 15 m croconputer 130 |ikew se drives the

warning indicator .13 1. The netal ion ner at e e.j-on gluting unit 100
e pour @HUERAB A Finibun Her LT kP RN PR Sl el dengr nufhe i Ot By o
sof teni ng .agent to b% used as a treatnent ﬁgent are,agded in the final
rinsing PHBERER curpeny hay heendetectaddg rapsppifted ) :phetpdiodeRdethich &% 2 PRE Of f nal
rinsing. In the 20 final rinsing process, after the squeezi ng process of
step Sb0@hotob@ipldrow6pr demugls 2 oplstteipanSsRd. Qon tet tis aPOrocowmputaer 13ddi thon of
the treatnment nmaterial is selected or not is checked. Wien "addition of a

t r eat menimia@esthputes 13E ket &iveb NbpuaH of 6 ehe i anwapsigaindRaopanf abaskdy way
of the operation/display panel 81, the flow proceeds to step S421. I|If not,

the fl OWiIP({i&%ﬁgéjz)rE&terﬁ{iﬁéﬂ %g'nt F1%  wfmin gﬂl_d;%?mf hgalisr bﬂﬁf'l(ﬂeg LS the

executed in't ame nanner as i he previo rinsing processes. In
s et al SPPOGdniek Pt BERT REG BRI et om0t . 15 checked. Vien *etal ions
and a softening agent” is selected through a selection operation perforned
by way of the Mpiepveri Brorderstel eope pethed fadt such aspboftichaning eukhis theeelegtoge S422;
if not, the flow proceeds to step S426.
10‘ drive circuit 150, there is provided a current detection circuit 161 that detects the current
being larger than a predetermined maximum current. On the basis of the output of this
current detection circuit 161, the microcomputer 130 drives the warning indicator 131.
Furthermore, when the output voltage of the constant current circuit 125 becomes lower than
a previously set minimum voltage, a voltage detection circuit 162 detects it, and the
15  microcomputer 130 likewise drives the warning indicator 131.
The metal ions generated by the ion eluting unit 100 are poured into the washing tub
in the following manner.
Metal ions and a softening agent to be used as a treatment agent are added in the final
rinsing process. Fig. 14 is a flow chart showing the sequence of the final rinsing. In the
20 final rinsing process, after the squeezing process of step S500, the flow proceeds to step S420.
In step 420, whether addition of the treatment material is selected or not is checked. When
“addition of a treatment agent™ is selected through a selection operation performed by way of

the operation/display panel 81, the flow proceeds to step S421. If not, the flow proceeds to

step S401 in Fig. 12, and the final rinsing is executed in the same manner as in the previous




In step S422, both of the main water feed valve 50a and the sub water feed
val ve 50b are opened, and water flows into both of the main water feed
passage 52a and the sub water feed passage 52b. Step S422 is a process for
elution of nmetal ions. A predeterm ned anmount of water, 10 which is set to
be nore than the volunme of water set for the sub water feed val ve 50b, is
flowing, filling the internal space of-%he ion eluting unit 100.

Si mul t aneously, the drive circuit 120 applies a voltage between the

el ect r odemisihg pr@asked. 14, so that ions of the netal of which they are forned
are eluted into the water. Wien the netal formng the el ectrodes 113 and

114 is silver Eﬁ?%b?ﬂyﬁgthe‘i\ghe tritiEn Cma ALY S bé’ad&éaear@m@?yp%is,q{%aﬁ@%e%ﬂ ver
ions A9+ 15 are clfuted into the water. The electric current” fl ow ng between

the el ectrodes 113 and 114 is_ dir ur rent .. Vater to ich the netal ions
are added P St B Rt bEpgel FEHTbe PR iy Sbpt fnd TGS DS  ne
washi ng tub 3&é}1gxromthe wat er outleéqﬁ%& (?)é way of the water. outlet 56.
From t he SsigefeRairapet asglecign epasgion &¥ Dunet e apatelipndisalaytnael $% om
the main water feed valve 50a flows out and is poured into the treatnent
agent XThdhdbBow podeydstaptepiS422;hénstutheiloveprofeedsltpsisisSdd. 52b. | f a treat nent
agent (softening agent) has been supplied into the treatnent agent chanber

55, the treat MBBlep3ALNbofs 6f tHethdll wagR Tedd Vasvd S04 dndltRe Sitewis fle@Falve Bbb 30
t hrough the siphon 57 together with water. This addition is perforned

simul tan ' [ oes
ot oceur oty RS SRRSO Blo b AAEnARERHer B8 pE B D ® OO
reaches ?f edetergined level. This permts the liquid treatnent agent

(sof t eni Bé)‘&{j’é??tgf’s% be held in the treatnent agent chanber 55 until the
time cones when water is poured into the treatnent agent chanber 55. When a
pr edet er ni ned A¢OMA2 i6fa Riacess Iqrsdutiancef metabionsora pradgiermined amoynt of watehuse

5 the effect of a siphon to occur in the siphon 57) is poured into the

t r eat e ntwldge i set habanord3han the volume of water set for the sub water feed valve 50b, is

flowing, filling the internal space of the ion eluting unit 100. Simultaneously, the drive
circuit 120 applies a voltage between the electrodes 113 and 114, so that ions of- the metal of
which they are formed are eluted into the water. When the metal forming the electrodes 113

and 114 is silver, reaction of Ag — Ag' + e~ occurs on the anode side and silver ions Ag"

15 are eluted into the water. The electric current flowing between the electrodes 113 and 114 is
direct current. Water to which the metal ions are added flows into the detergent chamber 54
and then is poured into the washing tub 30 from the water outlet 54a by way of the water
outlet 56.

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

20 water feed valve 50a flows out and is poured into the treatment agent chamber 55 by way of
the sub water feed passage 52b. If a treatment agent (Softening agent) has been supplied into

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

tub 30 through the siphon 57 together with water. This addition is performed simultaneously

when the metal ions are added. The effect of a siphon does not occur until the water level




the sub water feed valve 50b is closed. This step of feeding water, nanely,
adding a treatnent agent, is perfornmed automatically, |rrespect|ve of

whet her or not a treatnent agent (softening agent) has been put into the
treatment agent chanber 55 so long as "addition of a treatment agent" is
sel ected. 10 When a predeterm ned anount of water containing netal ions has
been poured into the washing tub 30, -@dd the concentration of netal ions in
the rinsing water is expected to be a predeterm ned | evel when water

cont ai ni ngidechenet¢athent@anenticharhbel I5oretdhes s ptedeirainel davel., THieperaptplthecliguidn of
a vol tage between the electrodes 113 and 114 is stopped. After the ion

el uting ughtinedOiheht @PSeBRNEERL) 18MheiecldRl @k tetfont hitit RBAMbAMSSaINt| aRdinMal ve
50a continues 15 supplying water and stops water supply when the water |evel

in the was EJ‘&hénL\?atgrqu) t’f}%H }Eeht?eaﬁﬁ%nt(agé/rﬁ charfiBe,435CY | bed above, in step

S422, nmetal 1ons an rea teni'ng ‘agent) are added

si mul t aneousl thls does ot necess r|I that the tine during
whi ch ot 1 eat S ARG OB (50 PR gt OB (o BRI K GEb

t hrough an effect 20 of a siphon co Ietely overlaps the tine while the ion
el uti g the affecOdf 4 siphya e pegur ngthﬁrémlon 5V)oin poured tinfe thegtreathent agentehamnber S3ny be
shifted to be earlier or later than the other. After the 1ion eluting unit
100 st opshegsutemater MBed hallvb es0teisatlosedns Tafzdstahidf efevdih @ rwaah tnaimslyn qddmg net al
ions is additionally fed, the treatnment agent (softening agent) nay-be

added. T I&ng] i t al
i ons and%?%e ad ‘?fé%baghgk?ﬂ%§?§%&%&fé§&$g§gﬁt ﬁ?ﬁﬁﬁggﬁa?gﬁéa%mpe

execut ed ectiv o one sequence C the erm 115
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the electrode 114 integrally, fromthe sane netal. Therefore, different
froma c&@ém“ﬁb%@nﬁﬂ$¥g?%%& metal s are connected, potential difference does

not 5 occur between the electrodes and term nals, thus preventing corrosion
f romldccur ri ngVhen a predetermined amount of water containing metal ions has been poured into the

washing tub 30, and the concentration of metal ions in the rinsing water is expected to be a
predetermined level when water containing no metal ions is fed to the set water level, the
application of a voltage between the electrodes 113 and 114 is stopped. After the ion
eluting unit 100 stops generation of metal ions, the main water feed valve 50a continues

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

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

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

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



Additionally, being fornmed integrally sinplifies the manufacturing process.
The space between the el ectrodes 113 and 114 is set to be in a tapered
manner, beconing narrower fromthe upstream side toward the downstream
side. This makes the electrodes 113 and 114 be in line with the flow of
water, and the electrodes 113 and 114 are 10 nore |ikely not generating
vibration, thereby even when they wear_gff and are thinned, they hardly are
chi pped off. Moreover, there is no concern for excessive deformation of

el ectrodes tha{ 1gp’qht result in a short. ci rcuit. The el ectrodes 113 and 114
are suppor £t (SATENIRG Agrap) arpgxecyied sespectively i #oe BRAURREH  t hem and the i nner
surface of the casing 110. This hel Fﬁ}éprevent a netal layer from 15 grow ng

from t he el ecthsclgessibed Beforel thel termipa is ioraredgo thieaelectrode t A integrhlhyand e and
causing a short circuit between el ectrodes. Although the termnals 115 and

116 are f otemathal bhi@iy fdringd tto thdeleetredzt t BidasegtdlBy, i tHd danie speedt Theakfore,t he
el ectrodes 113 and 114 are eventually depleted as a result of use. However,

the term najfferchd froand chdbwhBRWiffelRBt kRRls 4t UohASR EHoRAtiall difeRn&dTROL Nt  of

20 the present, the portions of the termnals 115 and 116 | ocated inside the
casing: |l 1 I rotect th V. 74 _an 75 de of in .1 ng
racer a ,  Srl BB Bt AL RBRAES B oBE e B o Pl

Thi s hel ps preve such situation as the termnals 115 and 116 are broken
in mdway 6fdiine iy, beag fqrﬁleﬁnéteéqagwﬁrﬁ&gs fhemafactyune RIAESHor t i ons wher e
the termnals 115 and 116 are -29- fornmed are rather deep inside fromthe
edge on the ufdtrspasn bétvheen Tie ekebwodas oldgsartdl 314nsl setltbdabevamm t@péred shammed, ng at
a portion where the space between them has becone narrow. In general,

depl etion \ewulisg Adrrdvite fRsHE hdd@Fstrean siddl tbivardoie b nktesat slad.s THiSmakek thd6 are
| ocated in the upstream side of the electrodes 113 and 114, they are not

conpl etely el%{;tr&d’é? 193 SAOES) HdMUinRtwiltthe Bbwd SRS e BREAARIT 13 AN 141G

edges. Therefore, It 1s not necessary to

10 more likely not generating vibration, thereby even when they wear off and are thinned, they
hardly are chipped off. Moreover, there is no concern for excessive deformation of
electrodes that might result in a short circuit.

The electrodes 113 and 114 are supported in a manner that a space is made between
them and the inner surface of the casing 110. This helps prevent a metal layer from

15 growing from the electrodes 113 aﬁd 114 to the inner surface of the casing 110 and causing
a short circuit between electrodes.

Although the terminals 115 and 116 are formed integrally to the electrodes 113 and
114 respectively, the electrodes 113 and 114 are eventually depleted as a result of use.
However, the terminals 115 and 116 should be kept from depletion. In an embodiment of

20 the present; the portions of the terminals 115 and 116 located inside the casing 110 are
protected by the sleeves 174 and 175 made of insulating material, and are guarded from
depletion caused by electric conduction. This helps prevent such situation as the terminals
115 and 116 are broken in midway of their use.

In the electrodes 113 and 114, the portions where the terminals 115 and 116 are




be worried about a situation that the depletion starting at the edge of an
el ectrode reaches the termnal to cause a breakage of the termnal at its
root. The el ectrodes 113 and 114 are supported by the first sleeve 174 and
the support 176 on their upstream sides. On the other hand, the downstream
sides of the electrodes 10 113 and 114 are supported by t he supports 177
and 178. Since they are supported rigid%- on both upstream side and
downstream side in this way, the electrodes 113 and 114 do not vibrate

al t hough t heyedne rathei beepiadids fromrtheadge ohsthaupestmtside hdheleketrodeels 3kh3 and
114 do not get broken due to vibration. The termnals 115 and 116 go

t hrough t he1PRELQTF WIH%S’[ 4 P&ti6RNHRE: edY¥ade Hetvi®nltRem has B&oRiOhdrked In

downward. Therefore, although the external surface of the casing 110 is

subj ect ed | g, oW afo%ngcca{)a@qhg%ggeu GRhS RIS, AETERRLL S, e 1%a§r ng 11

Ca (Wen FH wart used eamis easy

intrude into the interior of she use the cas i's
cool ed domf?ce}ﬁ F%é‘%ﬁ‘ﬁ’ér%“\ﬁ)éi@ ¥fi a1 %@P‘irﬁ‘gé Yc@ﬁd’é’ﬁ%@?kﬁ%‘ e down
t he cabl es connected to the ternlnals 115 and 116 and 20 does not stay on

t he bor der edgssvineat tatker deepringile potticds frn thecedgesl  tTherefersi gs adtneceskiryrtef or e,
no situation is developed in which a short circuit occurs between the

terninal s bdWorrdddabblifa diteation thdiehavatsleticinsiseidg Ay thdesdge onde RERirb&readlite
casing body 110a is arranged with the |ongitudinal direction on the

hor i zont al fjfgt, laéltltlggufsgg%ye ermﬁge{ehgm%pﬁq{sr ted in a manner that the

term nal s or ne the sides of the -30- electrodes 113 and 114

oot coverg g é%?éﬁ%%ﬁﬁr’eﬂoﬁé vyt RERI BV O ong BinipPEo | <

smaller than that of the water inlet | and has | arger resistance to the
flow of wal& op g upsreg@tsides. 50ptheother il&nd the dowmgieamgidesrofdhe lerties he
casing 110 through the water inlet I I | fill the

10 113 and 114 are supported by the supports 177 and 178. Since they are supported rigidly
on both upstream side and downstream side in this way, the electrodes 113 and 114 do not
vibrate although they are in the water current. As a result, the electrodes 113 and 114 do
not get broken due to vibration.

The terminals 115 and 116 go through the bottom wall of the casing body 110a to

15 be protruded downward. Therefore, although the external surface of the casing 110 is
subjected to dew concentration because steam gets contact with the casing 110a (When
warm water in a bath tub is used for washing, steam is easy to intrude into the interior of
the washer 1.) or because the casing 110 is cooled down by feeding of water, the water
from dew condensation flows down the cables connected to the terminals 115 and 116 and

20 does not stay on the border between the terminals 115 and 116 and the casing 110.
Therefore, no situation is developed in which a short circuit occurs between the terminals
115 and 116 due to the water caused by dew condensation. The casing body 110a is
arranged with the longitudinal direction on the horizontal line, it is easy to make it

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



interior of the casing | 10 w thout causing stagnant air and soak the

el ectrodes 113 and 114 conpletely. Therefore, such situation as the

el ectrodes 113 and 114 have portions that are unrelated to the generation
of netal ions but remain un-nelted does not occur. Not only the
cross-sectional area of the water outlet 112 is smaller than that of 10 the
water inlet |I 11 but also the cross-secilonal area of the inner space of the
casing | 10 is gradually decreasing fromthe upstream side toward the

downst r eameltte@ies Th3 intalk @ Sprogede dahhwird ahrough Bhd BoEsn GhalRbf tHeudasing todsi de
the casing 110 be reduced, thereby making water flow snmoothly. Al so, this
prevents theyel ectrodes partlally not nelted by the existence of air

bubbl e. The netal ions cone off the electrodes 113 and 114 quickly and 15 do

not go back to the el ect od s 113 and 114 creasi ficiency of
Ton et ution. RS PR GrlgRarh bt R gt [ ofaBE IR B AL R by
passage 52a for a large volune of flow where a Iarge ampunt of water fl ows.
Thi s per ni thenghat Oﬁgieé’f’at?fo‘ﬁ?t {51 pad hQ:SdFrrgF"e@SIé@flceotP thdHowpfiwaier than ety and
prevents them from going back to the el ectrodes 113 and 114, thus

i ncr edsi nginlétel 18f f iTbisenases ofateromtering thorasi@p 1 Hm&nuwg}etheMtéEMIeljlzl ifdl theaced
at the lowest level in the inner space of the casing 110. Therefore, when

feedi ng of imai&oftie éaBi%%'lQO vathéut Bahsiigi staghff alrandtseReed. cldtbodéde watkans in
the ion eluting unit 100 flows out through the water outlet 112. In

consequenc S i Ois
rozen whegoPriel e GR™ R Rl onS cRUER UBTPIARIR fabal OBofiBR, e s, ' <
strai ner 18061 alP ed on the up%@rean15|de of th %f ctrodes 113 and 114.
This maked™cta ?5{;‘9 coeratigR obmek iys gmemlwm@ﬁg &0t -sts in water
fed to the ion elating unit 100, the foreign object is caught by the

strainer 180, whi ciNqsoalyethe srass-s¢ationalraseacefit Waﬁneutéettédﬂrlmmgﬂelll@nath@t of14.
Consequently, a foreign object does not danage the 5 el ectrodes 113 and 114,

nor chuse sheshaet intdtr1¢Ubht ded weastodshecttdnatirea dethetioneaapae @fithe casing 110 is
gradually decreasing from the upstream side toward the downstream side. This makes
generation of turbulence or air bubble inside the casing 110 be reduced, thereby making
water flow smoothly. Also, this prevents the electrodes partially not melted by the
existence of air bubble. The metal ions come off the electrodes 113 and 114 quickly and

15 do not go back to the electrodes 113 and 114, thus increasing the efficiency of ion elution.

The ion eluting unit 100 is arranged in the main water feed passage 52a for a large
volume of flow where a large amount of water flows. This permits the metal ions to be
carried out of the casing 110 quickly and prevents them from going back to the electrodes
113 and 114, thus increasing the éfﬁciency of ion elution.

20 The water outlet 112 is placed at the lowest level in the inner space of the casing
110. Therefore, when feeding of water to the ion eluting unit 100 is stopped, all the water
in the ion eluting unit 100 flows out through the water outlet 112. In consequence, no
such a case occurs as water remaining in the casing 110 is frozen when it is cold and the ion

eluting unit 100 fails or breaks.




excessive electric current or to lead to netal ion generation shortage. A
strainer 18 1 is placed on the downstream sides of the el ectrodes 113 and
114. |If the electrodes 113 and 114 are depleted and becone fragile due to a
| ong-tinme use and get broken into pieces and the broken pieces flow, the
strainer 181 catches these broken pieces 10 so as to prevent them from
flowing toward the downstream fromthat3lpoint. As a result, broken pieces
of the electrodes 113 and 114 do not damage an object on the downstream

side. As the enfaghient8mis glited Phabe tpstichviaidd the sleeodesiashad 1141 SThis
fam shed with the ion elating unit 100, foreign objects or broken pieces of

el ectrodes gy ipgo%h}l@iﬁfhl %thﬁ]ggtls%gih%fé r{lyo "Ecttéi?sft@ir?{}v%teg?ecﬁfof Ak 168 Elfuiiﬁé) and

181. There Is a possib or el obj ects or broken pieces o

el ectrodes oi } or damage |a ry. nd if. Jaundry where. f.orei .

by ect o or "BF R oxf i OBFRER cofitl g SRinsy Ao MNP USLSH et 1y
squeezi ng and drying, _a person who wears the laundry later may touch_them
and feel ub€ofte@iadsh|ld3oangd llthe Copssayentbn s formaghmplesttdogtmot “dagies ehe
installation of the strainers 180 and 181 can avoid 20 such a situation.

Bot h of t helesttadas r1é8 sand8014 nubr 1@ hsala shott dieone baiwben pheaclediroddhgn danisé an
determned that no installation of a strainer causes a problem one or both

of them capxdegsivRMdneh@rent BreKeddtoihdal idft gerlehaton@Roredpe3, the rinsing water
to which the netal ions and the treatnent agent (softening agent) are added

is agitated by | - - i prnot es
contact of the 5&%@%{/{% ltsﬁﬁécﬁﬁe Oﬁ%m&%gﬁgéég@e%? gg%%{ﬁ{)aegﬁq?ﬁ%@?ﬁ'ea ment
agent (softenin ent) to the | ayndry. t hor o ggy agitating by the
pover Ul stieeetpds Hatage i1dee depicied g pbaprarAe LAy 3 e e, iy t)
can be nelted uniformy in water and spread to every comer of the 5
| aundry. Abroken mig pigessomdihe brokempigeestiigw,dhe strainesr] 84 cpichetetheserfirpleen mi¢age, t he
_fl ow proceeds
10 so as to prevent them from flowing toward the downstream from that point. As a result,

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

side.

As the embodiment of the present invention, when a washer 1 is furnished with the

ion eluting unit 100, foreign objects or broken pieces of electrodes may be attached to
15 laundry if there are no strainers 180 and 181. There is a possibility that foreign objects or

broken pieces of electrodes may spoil or damage laundry, and if laundry where foreign

objects or broken pieces of electrodes remain attached is subjected to squeezing and drying,

a person who wears the laundry later may touch them and feel uncomfortable or in the

worst case, he may get hurt. However, installation of the strainers 180 and 181 can avoid
20 such a situation.

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

Back in fig. 14, in step S423, the rinsing water to which the metal ions and the

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



to step S424. In step S424, the situation is conpletely changed. Agitation
is executed by weak water flow (mld swirl). Its ained purpose is to nake
the netal ions attached to the surface of laundry to exert their effect. As
long as there is a water flow although it is mld, 10 there is no
possibility of users' m sunderstanding that the operation of the washer

has been over. Therefore, agitation is3%2xecuted mildly. However, if there
is a nethod to make wusers realize that the rinsing process is still in
progress, §witl)axanplsepromyted icsmbaydfnge dundiynaith @id metabionk Aad apsshaidnobf thespl ay
panel 81 to evocate the users' attention, it is permssible to stop

agitation a,ggmghpg%%n{(@gﬁéq@ﬁg el t& et i, 15 After a period of mld
swrl, which is set to be suf i Ci ent for aundry to absorb the netal ions,

toa ;' O Phoseeny tgergggggf g B R0 0P, IRL ROPIANGd BeeraaHLR

distribute the ions to  the port. of Iaun ry ere the rretal i ons
have not bagt ése"?f@%g&aﬁrﬂmebq%lﬁﬁda%@ in Wit 1994 AP £XTY SPBYST 89S t he
fl ow proceeds to step S406. In step S406, the pulsator 33 rotates

r epeat edl ylaundityhe After agitatioarst thdieawarbi swae fatiameedeteymenedttingdh dhret flaw proceeds
intervals. This permts the laundry to | oosen, and thereby permts it to
spread evew sep 84141e washing tub 30. This is done in preparation for
squeezing rotation. Fig. 15 is a sequence chart show ng performance of each -

constituting el ﬁ{@% t % i iven
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(powerful swirl four, m. and fifteen. seconds. _.for s 4
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forty seconds for step S406 5 (even spreadi ng of |aundry). Total t| me from
step S423 sylaeoh aq,@érytgey@fﬁﬂmrmﬁe@s Aeng as there is a water flow although it is mild,

10 there is no possibility of users’ misunderstanding that the operation of the washer 1 has
been over. Therefore, agitation is executed mildly. However, if there is a method to make
users realize that the rinsing process is still in progress, for example, by displaying an
indication on the operation/display panel 81 to evocate the users’ attention, it is permissible
to stop agitation and place the water at a standstill.

15 After a period of mild swirl, which is set to be sufficient for laundry to absorb the
metal ions, the flow proceeds to step S425. Here, agitation for ensuring is executed again
with using a powerful water flow (powerful swirl). This helps distribute the metal ions to
the portions of laundry where the metal ions have not been spread and make them attached
firmly.

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

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



mld swrl period may be replaced with a still period. Wien "rinsing with
pouring water" is selected, the tine for step S425 (powerful swrl) is
extended fromfive seconds to one mnute, and as shown with a one-dot chain
line, the main water feed valve 50a is opened to feed water. At this tineg,
the tine for step 10 S406 (even spreading of the laundry) is forty-five
seconds. Wien a swirl is generated, the3dmwtor 41 repeats ON (turning in
forward direction) OFF, ON (tamng in reverse direction) and OFF

cyclical | ysteg 8827 @tsted SMO6ON tine versus OFF tinme varies, depending on a

vol une of water and/or an amount of laundry. For exanple, the ratio of tine
(ON OFF) during ' : : ] f tant BT i
Second) Step S120 CRonset B b T o SR Eioh gf Bie RN Py mipges P
0.6/tQ. 0 te Power f u wirl): 1.4/ Ste 06 (E r.eadi. of
acndry) - SeBRgTS UabToP cuBD: Tl bt ien S ERS SR 0 TR v ng
process, the total time of the process becones |onger, conpared with a case

where the H¥¢ sgcondsyer sier Shdt (Pauvgey! svarl) ard ongyainyts aid fogy seqonds for step SE89 t ai n

anount of tine to be thoroughly attached to | aundry, the above programis
contrived. (vhespbydingef lmebdiy).i chstalctane frematt¢mB4Sdtosstdf 4@ wried yniudest hdhe
| aundry and exert the expected sterilizing effect. -34- Distribution of the
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the main water feed valve 50a is opened to feed water. At this time, the time for step
10 S406 (even spreading of the laundry) is forty-five seconds.
When a swirl is generated, the motor 41 repeats ON (turning in forward direction)
OFF, ON (turning in reverse direction) and OFF cyclically. The ratio of ON time versus
OFF time varies, depending on a volume of water and/or an amount of léundry. For

example, the ratio of time (ON/OFF) during operation at the rated load is as follows: (unit

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

Step S406 (Even spreading of laundry): 0.9/0.4
20 In case where metal ions are added in the final rinsing process, the total time of the
process becomes longer, compared with a case where the metal ions are not added. Since
the metal ions require a certain amount of time to be thoroughly attached to laundry, the
above program is contrived. Thereby the metal ions can be attached sufficiently to the

laundry and exert the expected sterilizing effect.




and/ or the anount of |aundry. This nmakes it possible to set the ratio of the
powerful swirl period versus the mld swirl period in accordance wth the
vol une of water and the amount of laundry, thus alleviating danage to cloth
and preventing unnecessary consunption of electric power. 10 Basically, it
is preferable to add netal ions and a treatnent agent (softening agent)
separately. This is because when the met4al ions cone to contact with a
conponent of the softening agent, they change into chem cal conpounds, thus
| osi ng the anti Distitatioalof elid gmie fooktep 8e23r¢iodverfudBsirlHadede timedfior sepaB#24anount
of nmetal ions remain in the rinsing water till the last of rinsing process.
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certain degree by setting the concentration of the netal ions appropriately.

Ther ef or e, all? /oratﬁgifuﬂgur%t%?larﬁ%ﬁ@.. i ?Ssrg%%%géﬂ?%éég@%lﬂgné%%m (sof teni ng agent)

si mul t aneousty, insing“tine e onpar Wth the case that
the nmetal ions and.the treati.ng . agen softenjng agent) are separ atel

added for separ e%rlqime&éé@%tlgﬁ fpy %P§é§3 RO SV fﬂ‘é’) thﬁﬁwr?oﬁ%rawpo%@x
househol d efficiency, although the efficacy of addition of resistance to 20
m crobes i émilédwobdnayl vaghtihyaccoxarvewgth the viokimeef/ imatel lissidenthe waskingsub30i ons
and the treatnent agent (softening agent) neet in the washing tub 30, it is

desirabl e bfd/pr @y embuktfodmadndeyn JgEHi§ inakesl inpdseible@tset thetriticaiCthe pbWertuluymiil |
they enter the washing tub 30. In the enbodi nent of the present invention,
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52a -35 tﬁ e treatnent agent eni ng

agent) is added.to the . washi tub, 30 fromthe treatnent agent chanber. 55.
S'nce the PREEAGN” P SWaHAREE Ambenia ot SHkPEEerting HrGHG SaremHion e
separated fromthe passage for adding the treatnent agent to the rinsing
wat er, theclgtigIPoWghs and the treat ment agent (softening agent) do not 5 get
in contact with each other until they neet in the washing tub 30.

Consetient | y, t Besically, it is preferable to add metal ions and a treatment agent (softening agent)

separately. This is because when the metal ions come to contact with a component of the
softening agent, they change into chemical compounds, thus losing the antimicrobial effect
of the metal ions.  However, quite an amount of metal ions remain in the rinsing water
till the last of rinsing process. Also, the loss of the effect of the metal ions can be
15 compensated to a certain degree by setting the concentration of the metal ions appropriately.
Therefore, by adding the metal ions and the treating agent (softening agent) simultaneously,
the rinsing time is shortened compared with the case that the metal ions and the treating
agent (softening agent) are separately added for separate processes of rinsing, leading to the
promotion of household efficiency, althoﬁgh the efficacy of addition of resistance to

20 microbes is reduced slightly.
Although it is inevitable that the metal ions and the treatment agent (softening
agent) meet in the washing tub 30, it is desirable to prevent them from getting in contact
with each other until they enter the washing tub 30. In the embodiment of the present

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



metal ions do not change into chem cal conponents by getting contact with
the treatnent agent (softening agent) of high concentration and | ose their
antimcrobial effect. In the description, the final rinsing is assuned to be
performed with rinsing water stored in the washing tub 30. However, it is
al so possible to performthe final rinsing by 10 water being poured,

namely, in the manner of "rinsing with pouring water." In this case, the
poured water contains nmetal ions. In case of "rinsing with pouring water,"-'

metal ions is added to the pquring water, and thereby it is pmade possible
to make a H‘é‘é‘@gsig‘? 36‘5%ﬁsahfhaaffobeﬁéﬂ-al The sstmentesrati obeting ag?f&hwcﬂdge%tq ut
decreasing the concentration of the metal ions in the water during the 15
"rinsing wweshipgtwbi 3 iremx te treatient agenteobpinher 85.i sSSinest the nasswege doreadshing thei zi ng
effect, water containing no netal ions can be fed to restrain consunption

of the el eafetabies td iix dmingl dvdter isBhthsspanted fiemabé phdsage fof alding et @datmens,
the first treatnent substance, and the addition of a treatnent agent

(sof teni ngagae&; the rilifigSRaeN¢hd H8@1 BB hnd WRSHERGENt Agégg@%ﬁéggﬁ% agenbft dd ot

possible not to carry out either of the additions or he &additi ons.

When bpth 0 _additio ar.e not t e executed, the flow praceeds fromstep
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addition of either of the two types of treatnment substances wi |l be

descri bed. mefpl densglogues changedipta fiemicad spmparends, by gattiag coptagiewisly thegtreadmeys

both of the two types, the metal ions and the softening agent, it means
t hat only egmnt Goftthegngetselegh enhcémdratioB @ad &ubd ithdioamtindicrobial effease, the fl ow
proceeds to step S426. In step S426, whether the treatnment substance to be

added is metal [PtheQesétiptiohStheGHAL KASng WigRumkd &&bé’?éﬁéﬂfﬂeﬂﬂdﬁﬁ finbifg FRta|
ions, the flow proceeds to step S427; 1f not, the flow proceeds to step
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flows into t

10 water being poured, namely, in the manner of “rinsing with pouring water.” In this case,
the poured water contains metal ions.

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

15 “rinsing with pouring water.” When an emphasis is not put on the sterilizing effect, water
containing no metal ions can be fed to restrain consumption of the electrodes 113 and 114.

Either of the addition of the metal ions, the first treatment substance, and the
addition of a treatment agent (softening agent), the second treatment substance, is optional.
It is possible not to carry out either of the additions or both of the additions. When both

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

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

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



wat er feed passage 52a. The sub water feed valve 50b is not opened. Wen
water flows through the ion eluting unit 100, the drive circuit 120 applies
a voltage between the electrodes 113 and 114, which elutes ions of the
met al conposing the electrodes into the water. Wien it is determined that a
predet ermi ned anmount of water containing netal ions 10 has been poured into
the washing tub 30, and a predeternineg3ggncentration of nmetal ions in the
rinsing water can be obtained by addi ng"Wwater containing no netal to a set
water |evel, application of voltage to the electrodes 113 and 114 is

st opped. Aﬁﬁéﬁmﬁhémﬂgﬁcm?bﬁFi HWF?ME@D“§E§ﬁ§§generation of the metal ions,
the main water feed val ve 50a continues to feed water until the water |evel
i nsi de the washilmgtepis280whethehths tr¢pemenit subsigrde, to 8 afdedris snedq) i RY not ke
flow proceeds to step S423. After that, in the sanme manner as when the

met al i ons caadkell heWhee at is@eteraped to bs afdtaribimg tleglew praeedsaddesd S427; if not,
simul taneously, the flow proceeds from S423 (powerful swirl) to step S424

(mld swirlge 8o phdeestd sieh &R28 S425 (poverful swirl) and to step S406 (even
spreadi ng of Iaugdry.) The mld swirl period can be replaced with a stil

period. 20 If, in_st 6, the trea nt .subst ance to be .added i.s not
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agent). In this case, the flow proceeds to step.428. In step 428, both the
‘mai n wat er fadesdpaseagsdda-anbhe b wifsr fkad salve a@iiisnet prensdp V@we v Avsand
water is fed to both of the main water feed passage 52a and the sub water

- -37- feed phosgyehsiin eiongwait, 18hethe ahrivel citdutgl2happlEe(r iveltapet batweenathed and
nmetal ions are not generated. After sufficient water for causing an effect

of siphon ieectdidd 1180hnidol U vhidl GalcBBots FURO inced ARPHsIRS tiRNEledtled IEAtHRENT
agent (softening agent) is put into the washing tub 30 by way of the siphon
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10 has been poured into the washing tub 30, and a predetermined concentration of metal ions
in the rinsing water can be obtained by adding water containing no mgtal to a set water
level, application of a voltage to the electrodes 113 and 114 is stopped. After the ion
eluting unit 100 stops generation of the metal ions, the main water feed valve 50a continues
to feed water until the water level inside the washing tub 30 reaches the set level.

15 After step S427, the flow proceeds to step S423. After that, in the same manner as
when the metal ions and the treatment agent (softening agent) are added simultaneously,
the flow proceeds from S423 (powerful swirl) to step S424 (mild swirl) and then to step
S425 (powerful swirl) and to step S406 (even spreading of laundry.) The mild swirl
period can be replaced with a still period.

20 If, in step S426, the treatment substance to be added is not metal ions, then the
treatment substance is treatment agent (softening agent). In this case, the flow proceeds to
step 428.

In step 428, both the main water feed valve 50a and the sub water feed valve 50b

are opened and water is fed to both of the main water feed passage 52a and the sub water



continues to feed water and stops feeding when the water |evel inside the
washing tub 30 reaches a set level. After stop S428, the flow proceeds to
step S423. After that, in the same manner as when netal ions and treatnent
agent (softening agent) are added sinultaneously, the flow 10 proceeds from
S423 (powerful whirl), to step S424 (mld swirl) and then to step $S425
(powerful swirl) and to step S406 (even3gpreading of the laundry). The nmild
swirl period can be replaced with a still period. In this way, even when
only one t yp&l gissadge 626. MEb wowHd stha ivteduting: @iided,is fatcdpetited dhd m&hldpss 4re aod t he
powerful whirl to the mld swirl and then to the powerful whirl is to be

taken 15 tR,g08H" € ABALy Gk NRALMRIN caﬁﬂﬁ?tﬁﬂ%ﬁe&tsoﬁfsfp%ﬂqg sthﬁéEle_td gendry.
However, sinhce it is not necessary to equal the step-tine distribution for
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a treatnent agent (softening agent), it does nof take a long tinme to attach
to the | auntshingdp 3%By Wﬁ)éOgﬁ’é’éllgpntsﬁet%ﬁé‘flhwati%%d vl p@Pds €lossd: i s possi bl e

that after step 20 S428, only step S423 (powerful whirl) and step S406
(even §preadi ng After| thersubyyatar deddakame Bhdis stlegsd S#R3 mapo wetdr ufeedvhviatie) Staan be
finished within a short tine such as two mnutes, for exanple. Wen |aundry

cannot be sphfmks ey &rldywitéer SldefofsHREding Mhenash@titet 1evebingide Shdr@ashihg/ tubdlr i ng
t he subsequent squeezi ng process. Vibration resulted from uneven spreading

of -39g- |aypdhVs i Sqggkected by physical detection neans such as touch
sensor, shock sensor, "acceleration sensor and the like or by software
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30 is stopped, and water is fed once again and agitated to recover the even
spreadi ng o¥hen metal ions and treatment agent (softening agent) are added simultaneously, the flow
10 proceeds from S423 (powerful whirl), to step S424 (mild swirl) and then to step S425
(powerful swirl) and to step S406 (even spreading of the laundry). The mild swirl period
can be replaced with a still period.
In this way, even when only one type of treatment substances is added, each of the
steps from the powerful whirl to the mild swirl and then to the powerful whirl is to be taken
15 to ensure that the treatment substance is attached to the laundry. However, since it is not
necessary to equal the step-time distribution for metal ions and that for treatment agent
(softening agent), the step-time distribution is adjusted to fit the type of treatment substance.
In case of a treatment agent (softening agent), it does not take a long time to attach
to the laundry, unlike the case of the metal ions. Therefore, it is possible that after step
20 S428, only step S423 (powerful whirl) and step S406 (even spreading of laundry) are taken
and step S423 (powerful whirl) can be finished within a short time such as two minutes, for
example.

When laundry cannot be spread evenly in step S406, the washer 1 vibrates heavily

during the subsequent squeezing process. Vibration resulted from uneven spreading of



| aundry. This recovery of even spreading is called "rinsing for correcting
uneven spreading of laundry.” Fig. 16 is a sequence chart show ng the
performance of each elenment in the process of rinsing for correcting uneven
spreading of laundry. After water supply is finished, 10 water is agitated
hard in agitation 1 period to change the arrangenment of the |laundry. After
that, in agitation 2 period, agitation $&-executed little by little at short
time intervals to spread the |aundry evenly so as to prepare for re-start
of squeezi M@gndGt &t dasctedTdg phydical diekttidh uidad suloras asadhiobénhsot, Sshdckriseukogs and
5 seconds for supply of water, one mnute for agitation 1 and 30 seconds

for agitat 'aéHéle?aﬂo%@eﬁ%E'aﬂ&tlﬁﬂhl&eaér' BWsofiWak dRlinghe VERERIrN cﬁﬁéﬁtl@aﬂ&n' n
forward direction), (turni‘ng in reverse direction)

cycllcallyof Q?mﬁ&;lo of CN time versus OFF time differs, depending on
vol une of ma er and/or anDunt of Iaundry For exanpl e, the ratio of tine

(O OFF) during _operation at d load is as follaows (unit sec
Agitation 1: 1.9yignuncyen %RjF‘E %?a?n lgﬁeteateansq%@zmg FRIRtQn ﬂé‘i%ﬁ gB’Sess
when uneven spreadi ng of Iaundry is detected during the squeezing process
af t er fret altuli Hhis stoppech ddé avatarosifedemne agaim erxd agitatesl tadegoverthaeven gpiréadargenit
fromwhen no netal ions are added and uneven spreading of laundry is

det ect ed. Th@dfy. r Sthis deddveryelf eRHNREINRRS W Ralldds “rihsing e@fl dvarketing @héwhNi NY
metal ions to carry -39- out rinsing for correcting uneven spreading of

| aundry &h drvP case where rinsing is perforned for correcting
uneven spregrg%ng o#ﬁ?ﬁ}alfkdry with flesh water being fed, since the net al
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10 water is agitated hard in agitation 1 period to change the arrangement of the laundry.
After that, in agitation 2 period, agitation is executed little by little at short time intervals to

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

15 During agitation, the motor 41 repeats ON (turning in forward direction), OFF, ON
(turning in reverse direction) and OFF cyclically. The ratio of ON time versus OFF time
differs, depending on volume of water and/or amount of laundry. For example, the ratio
of time (ON/OFF) during operation at a rated load is as follows (unit is second).

Agitation 1: 1.9/0,7

20 Agitation 2: 0.9/0.4
In the final rinsing process, when uneven spreading of laundry is detected during
the squeezing process after metal ions are added, countermeasures to be adapted are

different from when no metal ions are added and uneven spreading of laundry is detected.

The first “different countermeasure™ is “to feed water containing metal ions to carry



~containing netal ions being fed, it is preferable that the anount netal ions
to be added is smaller than that in the precedi ng processes. In this way,

it is not necessary to replenish an unnecessarily |arge anount of netal
ions to the laundry, which has once been treated wth the netal ions, and
thus it is possible to restrain the consunption of netal ions. 10 The second
"different counterneasure" is "to feed-#ter containing no netal ions and
agitate it to performrinsing for correcting uneven spreadi ng of |aundry,

wi th indi cabitikingafod t@Fecliah uhéveatspRadinpar [avad6 ™ bR i Wl irechse OMkA fitsipo
nmetal ions."” VWen water containing netal ions is used while uneven spreading
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consuned faster than its deigned 1 service and the tinme wheh netal
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wat er contai nin no nmetal ions, in order to restrain the consunption of the
metal i ons doeg @Vays i ndi cated and/or notified to users by neans of

di splay on the operatron/drsplay panel 81 or voice nessage, and users can
know t ﬁrat t he eNyent Bukimnisi perorotd ﬁdr oehfeacing nmeyen Apreading loé landiyewat. waktre
third "different countermeasure” is "to stop the squeezing rotation with the

fact that comemey Stk beingffed,at mckrryfemléiﬂraﬁqreedn&er Rigtdl étisca trchdapdisor
notified.™ In this way, it is possrb eto obtarn the antim crobial effect
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restrained, by not per ormng ri rectrng unev rea

of laundry and notrf users .t hat uneven read ng | aundr
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uneven spreadrng of | aundry is not a single occasion, different

count er meadtithethe metal mmr@éhrw isepostibls de zesirain. thecorsumpeon ofsetakions per f or med

for correcting uneven spreadi ng of |aundry by using
10 The second “different countermeasure” is “to feed water containing no metal ions

and agitate it to perform rinsing for correcting uneven spreading of laundry, with indication
and/or notification that water being poured contains no metal ions.”
When water containing metal ions is used while uneven spreading of laundry is
being corrected, the metal of the electrodes 113 and 114 is consumed faster than its deigned
15 service life, and the time when metal ions are not available comes earlier. However, in the
above manner, when rinsing is performed for correcting uneven spreading of laundry by
using water containing no metal ions, in order to restrain the consumption of the metal ions,
the fact is indicated and/or notified to users by means of display on the operation/display
panel 81 or voice message, and users can know that the expected antimicrobial effect may
20 not be achieved.
The third “different countermeasure” is “to stop the squeezing rotation with the fact
that uneven spreading of laundry is detected being indicated and/or notified.”
In this way, it is possible to obtain the antimicrobial effect that users expect, at the

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



wat er containing netal ions every tinme uneven spreading of laundry is
detected, the netal which is the source of the netal ions, nanely the

el ectrodes 113 and 114, is consuned in a short tine. However, with this
configuration, by adapting a counterneasure to correct uneven spreadi ng of

| aundry wi thout using water containing netal ions, it is possible to 10
restrain the depletion of the electrode®-113 and 114. For alternatives of
operation of the washer 1, it is possible that a plurality of kinds of
count er measdteRtin@ funevend gfrefdind @f UBGYERY &l Raiying @brs eHandmyvar epRadivg ded and
t he kinds and/or execution order of counterneasures are selectable. In this

way, it iS|RR8gHAL Geciftbd HlRidOhdR S ImhINe R, fRYRbAkERasUr es of their

wi sh. 15 Namely, users can give priority to keeping the antim crobi al

ef fect high by in bundapt nmetal j.ons,.,or to.savin tal_1ons...In. order
Lo operate the I aPRETTH LAY T oBraBRar Jitdblis il ThdlE sPteslpds dfferethe
drive <circuit 120 controls the vo|ltage, so that the current flow ng between
the el ect r fy@iermeasuggsdre adppted JoGHEROSFASIONBY t his, the anpunt of el uted meta
ions per unit tinme becones constant. 20 Wen the anount of eluted netal ions
per urfit tine i ¥ thonsismgtis petfoimmed dorsedrtesting uoevenr spireading of bruoduyt byausion of
nmetal ions in the washing tub 30 by controlling the volune of water flow ng

through t h@aiep dorhittrigBetbiniohs dRQy ek trlt@er bpfeaddhg HElaghdry Q8 deteétbd, Qhe nich@r eby
the expected concentration of netal ions is easily achieved. The current
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current is alternating current, t phenomenon occurs. y
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e_~ Ag, when the polarity of the electrodes is reversed. However, in case
of direct Bugveamspreadins wf prmdohuniibaudesng mater seetginingsmeral dnshéris presidle t he
el ectrodes 113 and 114, if it acts as a cathode, scale is .
10 restrain the depletion of the electrodes 113 and 114.
For alternatives of operation of the washer 1, it is possible that a plurality of kinds
of countermeasures after detecting uneven spreading of laundry are provided and the kinds
and/or execution order of countermeasures are selectable.
In this way, it is possible for users to determine the countermeasures of their wish.
15 Namely, users can give priority to keeping the antimicrobial effect high by using abundant
metal ions, or to saving metal ions.
In order to operate the ion eluting unit 100, constant current circuit 125 of the drive
circuit 120 controls the voltage, so that the current flowing between the electrodes. 113 and
114 is constant. By this, the amount of eluted metal ions per unit time becomes constant.
20 When the amount of eluted metal ions per unit time is cénstant, it is possible to control the
concentration of metal ions in the washing tub 30 by controlling the volume of water
flowing through the ion eluting unit 100 and the time of metal ion elution, thereby the

expected concentration of metal ions is easily achieved.

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



deposited. Wen direct current continues to flow w thout reversing the
polarity and, as a result, the amount of scale deposit becone |arger, the
current is subjected to be restricted, and the netal ion elution does not
proceed at the predeterm ned rate. Moreover, a phenonenon of "one-sided
depletion,” in which only one el ectrode being used as an anode 10 is
consuned at a rate faster than the othetl- Therefore, the polarity of the
el ectrodes 113 and 114 is reversed cyclically. Being used for nmetal ion

el ution, tberakacilfeatisg tige@Nthe ¥dHoing pBérdeieabh Yeelep! eXladely, WhsiHhE inftgali N
drop in netal ion elution rate. Wen they are used for a long tinme, the

Tetal 1 onighiitd Aick ik, B EQIRRICUES LRl S0 o e RhEL BLA! T8 G FRRL, 118"

clution rate is not 15 obtal ne ere ore, the ion eluting unt 100 Is made

can E‘Ze?EL%&e%ddem%??f?\éér%iwgé%aé'l%s‘é%@i're‘”r°‘he 4P Doy 71 g TEHPRRYR  he

operation/display panel 8 1, the fact that the duration of electrodes 113
and 114 al mostseéxpiowsveanid chivasfefieticcuapnt; syphipht eomeaivnatdenpaeoes, for
exanpl e, replacement of the ion eluting unit 100, should be adapted. 20 It

is to be under sppodieh et StHRr B8&RIdes NYSHAHOM 4TRY iPGctS s 4 @GthOM, dcRlcaRY
ot her manner than speC| f| cally described above as an enbodi ment, and many

nmodi ficati n ns_are. SS| t he scope 0o
Mvent i on. drRosteE o Y ) Bhod et R
applied to an ther type of masher t han the one taken_up in the enbodi nent
descri bed &ts8lethe amepnt of scalgedepasit becomedarges, MiretittTegh 1§ %lb&ﬁﬁriﬁe apIrestigiedy) |
types of washer, such as those having horizontal drunms (e.g. tunmbler type),
t hose havi agd shematal ionuelstion Kose nahipedeeédiat theo preletomagddrateer Yoreavat, ahose
with two separated tubs. 5 Industrial applicability The present invention
finds wi de paginepah b rorersid@isdspldiontTan Shitheotily Ohd elbttesticWeideN®ed as an anode
10 is consumed at a rate faster than the other. Therefore, the polarity of the electrodes 113
and 114 is reversed cyclically.
Being used for metal ion elution, the electrodes 113 and 114 are gradually depleted,
resulting in drop in metal ion elution rate. When they are used for a long time, the metal
ion elution rate becomes unstable and the predetermined metal ion elution rate is not
15 obtained. Therefore, the ion eluting unit 100 is made replaceable, and when the duration
of electrodes 113 and 114 expires, it can be replaced with a new unit. Moreover, users are
notified, through the operation/display panel 81, the fact that the duration of electrodes 113
and 114 almost expires and therefore appropriate countermeasures, for example,
replacement of the ion eluting unit 100, should be adapted.
20 It is to be understood that the present invention may be carried out in any other
manner than specifically described above as an embodiment, and many modifications and
“variations are possible within the scope of the invention.

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

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



antimcrobial effect of netal ions on textile is attenpted, regardl ess of
whet her they are for household use or for industrial use. -43- CLAIMS 1. A
washer wherein antimcrobial nmetal ions can be added in to water in a
predeterm ned process in a |aundry washing session, 5 wherein a tine of the
predeterm ned process is |onger when netal ions are added than when no
netal ions are added. 2. A washer wher-ei2n anti m crobial netal ions can be
added in to water in a predeterm ned process in a |laundry washi ng session,

10 wher ei nP&E&n PRARSE iSTapR kbl OB tyPes | df0RSsher, RAWE 2k uhogefmharvhngowlﬂmaand a
mld swirl period or a powerful swirl period and a still period. 3. The

washer accgrgisng tt‘ﬁnﬁy‘l&'t@eﬁ th q{a 13”% sgav\ng&# (lh‘ﬁmgfthrB%V\@BICHIfUJ&%glaISB%F lapdrand

mld swrl perlo or a peri o st peri od

i s constant ess of une of water in a washing tub and/ or an
anount of ?@Jﬁﬁ%ﬂﬂh aﬁﬂggﬁ‘é raccording to claim2, wherein a ratio of
powerful swirl period and mld swrl period- or a ratio of 20 powerful

swirl period and still period varies in accordance with a volunme of water in
a washing tub and/or an anount of |aundry. 5. A washer wherein "rinsing

wi th pouri hglusariisdrapplisaldliysi bl e, wherein antim crobial netal ions can be
added into water being fed during "rinsing -44- with pouring water." 6. A
washer wher ei mpa ff)frés%tciﬁlﬁ?aitﬁh iRt alidk QPli&@bn ke vAERES WHardi? eX@bR4tion"ofBthe

antimicrobial effect of metal ions on textile is attempted, regardless of whether they are for

household use or for industrial use.



predeterm ned process in a |aundry washi ng session, 5 wherein when uneven
spreading of laundry is detected during squeezing rotation of a washing tub
after addition of metal ions, a counterneasure to be adapted is different
fromthat when uneven spreading of laundry is detected while no netal ions
are added. 7. The washer according to claim6, 10 wherein the different
counterneasure is rinsing for correctingduneven spreading of |aundry by
agitating it in water containing nmetal ions. 8 The washer according to
claim7, wherein in case where the riggiQpv§or correcting uneven spreadi ng
of laundry is 15 executed with fresh water being repl eni shed, an anount of
netal ions to be added is less than that added in previous processes. 9.
The washer according to claim®6, wherein the different counterneasure is
rinsing for carrectjn neven spreadi ng. of 0.l aundry b itating .t in
wat er contai ning né* ﬁéﬁgr Y ‘?{gmvﬂ%ﬁmlcﬁg’l’agéf’?t%%logﬁ&Fgr%n%‘%/qe?i%gatf’i BA™ hat

wat er being fed contains no netal ions. 10. The washer according to claim®6,
wher ei n t h@redetermingdhprogessin adamdsuvashing sessioi.nat i on of squeezing rotati on
together -45- with indication and/or notification that uneven spreadi ng of

| aundry i s det ectvaekeinld timéhd thapledeteanined gracgsstio larigar whén meted i@israrsvadded
detection of unbalance in laundry is not a single occasion, different 5

count er meagspnSShed mAdANL R Qddgach occasion. 12. The washer according to
claim6, wherein a plurality of kinds of counterneasures for unbal ance are

provi ded, and kinds and/or order of counterneasures to be adapted are
sel ect abl e.

2. A washer wherein antimicrobial metal ions can be added in to water in a
predetermined process in a laundry washing session,
10 wherein the predetermined process includes a powerful whirl period and a mild

swirl period or a powerful swirl period and a still period.

3. The washer according to claim 2,
wherein a ratio of powerful swirl period and mild swirl period or a ratio of
15 powerful swirl period and still period is constant, regardless of a volume of water in a

washing tub and/or an amount of laundry.

4. The washer according to claim 2,
wherein a ratio of powerful swirl period and mild swirl period or a ratio of
20 powerful swirl period and still period varies in accordance with a volume of water in a

washing tub and/or an amount of laundry.

5. A washer wherein “rinsing with pouring water” is possible,

wherein antimicrobial metal ions can be added into water being fed during “rinsing



10 13. The washer according to claim1ll, wherein a plurality of kinds of
count erneasures for unbal ance are provided, and the kinds and/or order of
counternmeasures to be adapted are selectable. 15 14. The washer according to
one of clainms | through 13, wherein netal ions are generated by using an ion
eluting unit that elutes netal ions by applying a voltage between

el ectrodes. -44 -

with pouring water.”

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

5 wherein when uneven spreading of laundry is detected during squeezing rotation

of a washing tub after addition of metal ions, a countermeasure to be adapted is different

from that when uneven spreading of laundry is detected while no metal ions are added.

7. The washer according to claim 6,
10 wherein the different countermeasure is rinsing for correcting uneven spreading of

laundry by agitating it in water containing metal ions.

8. The washer according to claim 7,
wherein in case where the rinsing for correcting uneven spreading of laundry is
15 executed with fresh water being replenished, an amount of metal ions to be added is less

than that added in previous processes.

9. The washer according to claim 6,
wherein the different countermeasure is rinsing for correcting uneven spreading of
20 laundry by agitating it in water containing no metal ions with indication and/or notification

that water being fed contains no metal ions.

10.  The washer according to claim 6,

wherein the different countermeasure is termination of squeezing rotation together



10

15

_45 -

with indication and/or notification that uneven spreading of laundry is detected.

11.  The washer according to claim 6,
wherein when detection of unbalance in laundry is not a single occasion, different

countermeasures are adapted for each occasion.

12.  The washer according to claim 6,
wherein a plurality of kinds of countermeasures for unbalance are provided, and

kinds and/or order of countermeasures to be adapted are selectable.

13.  The washer according to claim 11,
wherein a plurality of kinds of countermeasures for unbalance are provided, and

the kinds and/or order of countermeasures to be adapted are selectable.

14.  The washer according to one of claims 1 through 13,
wherein metal ions are generated by using an ion eluting unit that elutes metal ions

by applying a voltage between electrodes.



