SPECI FI CATION |1 ON ELUTI ON UNI T, APPLI ANCE | NCORPORATI NG AN | ON ELUTI ON
UNI T, AND WASHER | NCORPORATI NG AN I ON ELUTION UNIT 5 Technical field The
present invention relates to an ion elution unit for eluting nmetal ions
having an antimcrobial effect into water, and also relates to an
appliance, in particular a washer, that uses water m xed with netal ions

generated by such ion elution “r‘él‘ECﬂlg[&%f ound art When laundry is
washed in a washer, it is conmbn to a a treatnment substance to water,

in particular rinsing water. Typical exanples of such treatnent
substances include softening and starching agents. In addition to these,
in recent year t he. demand has_been 15 increasing for treatnent whereby

| aundr y IO BLUTIONGINIE, ARRIAANGE: WCORPARARIN GANTONCERPITON TNkt

of view, it is desirable to hang laundry in the sun to dry. However, in
recent XNIrWASHER INCORBORATENGAANHOMEEREFION UMITen who go to work,
and wth the increase in the nunber of nuclear famlies, there have been
an igcreasi ng nunber of househol ds where no one is at honme in the
daytinme. In these households, there is no choice 20 but to hang | aundry
indoorsTgang&H] ven in househol ds where soneone is at hone in the
daytime; in ra?‘ﬁ weat her, there is no choice but to hang | aundry indoors
to dry. As cogrpared wi th hanging laundry in the sun to dry, hanging it
i ndoor s t end$hg Bresshf SSREOR ABkiieh to RN ok £RYiPE uaHdonsiwing ngtal isas 31avnmia§
tendency is marked particularly when it takes tine to dry laundry, as
when humitdiicsobiad effeghptosweter,amdi alsaralaento seagdnncyrin\phgigula?a waspe thtur e
is low As the anount of bacteria and nold increases, |aundry nmay becone
uses water mixed with metal ions generated by such ion elution unit.
10
-Background art
When laundry is washed in a washer, it 13 common to add a treatment substance to
water, in particulaf rinsing water. Typical examples of such treatment substances include
softening and starching agents. In addition to tﬁese, in recent years, the demand has been
15  mcreasing for treatment whereby laundry is subjected to antiricrobial treatment.
From the hygienic point of view, it is desirable to hang laundry in the sun to dry.
However, in recent years, with the increase in the number of women who go to work, and
with the increase in the number of nuclear families, there have been an increasing number of
households where no one is at home in the daytime. In these households, there is no choice
20  but o hang laundry indoors to dry. Even in househo]ds where someone is at home in the
daytime, in rainy weather, there is no choice but to hang laundry indoors to dry.
As compared with hanging laundry in the sun to dry, ~hanging it indoors tends to

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

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



snelly. For this reason, in households where there is usual l'y no ch0|ce
but to hang | aundry |ndoors to dry, there is a high demand for
-antimcrobial treatnment of textile articles for the. purpose of
suppressing growh of bacteria and notd- 5 hbmadays, many cl othes are
avai |l abl e that have previously been treated with

anti m ce@beahrdeOUas ] ZWRALO ibUMIbBbatdia A AHolE McreasVaNBdry ifay! Become
difficult to repI ace all the textil e articles in a househol d W|th t hose
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ef ficacy of antimi rob| al deodor| |ng treat ment wears 10 Concei ved
" under tREAS &P tdB(;ngFfariéé*s igh demand, for i gobial Eatmegt pgmteyaw clag for the
~antimcrobial treat ment every tine it is washed. For exanple, Japanese
Utilitypuvpokeloflsepptessiipegromith ofimcitdid 8d dicdd| oses an el ectric washer
furnished with an ion generator that generates netal ions, such as

silver ions waﬁ@@@ermé:@n%lotﬁééahreeé%hb& $hAR" hdveZ pﬂ%m%fstye%en tIHPEN QR
Pat ent Appl i cation Laid- Open No. 2000-93691 discl oses a washer that

gener at go t t r|J . ni

Japanese ro%fal@pgf rfznfg ﬁlt_l% s’%’t%ﬁ: ﬁéﬁm&% gﬂ%& ﬁ%@f@ it I% Iace sher
furni shed W|th a silver addi uni t .t hat add silver . |ons
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invention is to provide an ion elution unit for generating netal ions
““havi ng teateneti. niMoebierd seéf aoth wiehckxidamrbees) sasdthed tane mshm"m@eattedly; e

el ectrodes and which does not affect the downstream side even if its

el ect r ogfEgadifRnehicrofifiticbabriziadiredmeRiwédeoffr esent invention is to
~provide an appliance, in particular a washer, that uses water mxed with
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a vvasher that is gorow ded with an_ion elution uni t on the .upstream si de
Open No. H5-74487 dlscloses an electric washer furnished with an ion generator that

generates metal ions, such as sﬂver 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 field w1th which to sterilize cleaning fluid. Japanese Patent Applicaﬁdn Laid-Open
No. 2001-276484 discloses a washer furnished with a silvet' ion adding unit that adds silver

-1ons to cleaning water.

Disclosure of the mventlon
20 An object of the present invention is to provide an ion elution umt for generating
metal ions having an antimicrobial effect which can be used with no damage to its electrodes
and which does not affect the downstream side even if its electrodes chip off. Another
object of the present invention is to provide an appliance, in particular a washer, that uses
* water mixed with metal ions generated by such-'anw-ion-_elutien unit to avoid adverse effects
brought about by growth of bacteria, that does no damage to the ion elution unit, and that
permits the ion elution unit to operate efficiently. Still another object of the present

- invention is to provide a washer that is provided with an ion elution unit on the upstream side



-3 of a detergent chanmber for m xing detergent with water so as to
prevent passage of water containing detergent through the ion elution
unit and thereby prevent deterioration of the perfornmance of the ion
elution unit resulting fromdetergent ingredients depositing on its

el ectrodes in the formof scale. To achireve the above object, according
to the present invention, an ion elution unit is constructed in the
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possible to use water mxed with netal |ons enerate the ion elution

uni t. Feleceesspl &ith thiy pensipptiom fyen Véhea tbm Ho gst weay qsdzsfﬁmﬁ oriftle efterat
| aundry

preven; ‘Hgkiing 356 L lEpily hoPBIAR B 43 e FlgRlonis My B0 dipRaghlhts are
of f ensi waughibythe straindnso appbt toridew iferther downsuzmm righisrpeshienie fragmeits of the
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the strai r‘igr 3%ex?esratxon of an offensive smell. If the appliance is a dish washing machine, it is

r—rr

possible to treat eating utensils with antimicrobial treatment using metal jons and thereby
enhance hygiene. If the appliance is a humidifier, it is possible to prevent proliferation of
bacteria and algae in the water stored in its water tank and thereby prevent bacteria and alga
spores from being spread into the air and causing an infection or allergy in a person who
inhaled them. Moreover, since a strainer is provided on the downstream side of the
electrodes, even when the electrodes wear or become brittle after long-time use and uItimétely
they break and let their fragments flow off, the fragments are caught by the strainer so as not
-to flow further downstream. This prevents fragments of the electrodes from damaging
objects located downstream. ‘
According to the present invention, in the appliance constructed as described above,
. the appliance is a washer. With this construction, it is possible to prevent foreign matter
contained in water or fragments of the electrode from sticking to and thereby soiling or
damaging laundry. Moreover, it-is possible to prevent a situation in which an article of
laundry is squeezed and dried with foreign matter or a ﬁ'agment of the electrodes left stuck to
it with the result that a person who wears the article feels annoyed or gets hurt by the foreign
matter or fragment of the electrodes.



to flow further downstream This prevents fragnents of the el ectrodes
‘from damagi ng objects |ocated downstream According to the present -

i nvention, in the appliance constructed as described above, the
appliance.is a washer. Wth thi.s construction, it is possible to prevent
foreign matter contained in water or_fijrragnents of the el ectrode from
sticking to and thereby soiling or daneging laundry. Moreover, it is
~possible to pA&¥&iths &0 SthE YEdeRD idvaniél, Cdh @ gp@nt:é Gk %ﬁ&uuc{e%umme fctlowing
squeezed and dried With foreign matter or ragnent of the electrodes
left stusRoned Inranwinpbiaperethabmgbiporates amiqueelyioon whib thob Zeacretae metaliiopseby
feels an Ieb
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. provide. a strainer on the upstreamside of the ion elution unit, and
thus hel P&tsinplify the construction of the appliance and reduce its

cost. Accordi Bgcdr@inl %h@ R ?1%@6}& hvbhaeh ) ﬁrthe 'aﬂpﬁzﬁﬁe BRHuBRA s (REG B Ghede, as

descri bed above, e appliance i s a washer. h this constructlon | t
i S possi &eeanpbalmeelwnwaﬂfh@r el\Eﬁhrﬁh%St‘é’IﬂSWQ’f@ﬁ) Eniﬁé}‘?ﬁﬁbleltﬁt%e‘f% ostearmatss g
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provi ded on Its downstream si 'S OSSI | e prevent foreign

mat t er' elution unit provided on its downstream side. = It is also p0351b1e to prevent foreign matter”
| contained in water or fragments of the elecirode from sticking to and thereby soiling or
damaging laundry, Moreover, it is possible to prevent a situation in which an article of
laundry is squeezed and dried with foreign matter or a fragment of the electrodes left stuck to
it with the result that a person who wears the article feels annoyed or gets hurt by the foreign
matter or fragment of the electrodes. '
According to the present invention, an appliance is constructed in the following
~manner. In an appliance that incorporates an ion elution unit that generates metal ions by
appl}dgg, a voltage between electrodes, the ion elution unit having a strainer provided on
downstream side of the electrodes, an appliance using water mixed with metal ions generated
by the ion élutionunit, the appliance has a mam water feed passage set for a high flow rate |
and a sub water feed passage set for a low flow rate, and the ion elution unit is placed in the
main water feed passage. With this construction, the appliance can use whichever of high-
rate and low-rate water currents suits the intended purpose, and in addition the high-rate water
current passes through the ion elution unit to carry metal ions away from it, preventing metal
ions from flowing back to-the electrodes.. - This makes it possible to-efficiently operate-the.
ion elution unit, Moreover, since a strainer is provided on the downstream side of the
- electrodes, even when the electrodes wear or become brittle after long-time use and ultimately
- they break and let their fragments flow off, the fragments are caught by the strainer SO as not
to flow further downstream. This prevents fragments of the electrodes. from damaging
objects located downstream.



contained in water or fragnments of the electrode fromsticking to and
“thereby soiling or damaging |aundry. Mreover, it is possible to prevent
a situation in which an article of laundry is squeezed and dried with
foreign matter or a fragment of the electrodes left stuck to it with the
‘result that a person who wears the artiscle feels annoyed or gets hurt by
the foreign matter or fragnent of the el ectrodes. According to the
present inventj . j -1S strycted. | i . .
e appl 1 anch SRRGRE SRR, BARGE ihReafBLSRHE LMkl k8 flen W bR ARG,
met al i ongelapplianwpisyd wephar.v oWithdhis lsetstmetion liis tpossitels to tiseewhicevet of high-rate

unit havi strainer provide . do tream si de._of..the el ect.rodes,  an
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ions fromflowi ng back to the electrodes. This nakes it possible to
efficiently generate netal ions necessary to treat laundry with
antimcrobial treatnent. Mreover, it is possible to prevent foreign
matter contained in water or fragnents of the electrode fromsticking to
and thereby soiling or damaging | aundr§- Moreover, it is possible to
prevent a situation in which an article of laundry is squeezed and dried
with foreign matter or a fragnent of the electrodes left stuck to it
with the result that a person who wears the article feels annoyed or gets .
“hurt by the foreign matter or fragnment of the electrodes. According to
the present invention, in the appliance constructed as descri bed above,
the appliance is a washer, and in addition a water feed nouth through
which water is fed to the washing tub has the interior thereof divided
into a designgernt 1scshpamerﬁ~<ﬂndhapﬁsse@tﬂmm h x&ﬂiehltth@h'az{ﬁiﬁht agiint Iy fadtieto theom

the main ter fe assage in rod |nto t he det chanber.ang
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agent present In oncentratl onint passage t ich it
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const r ughe lefght diredt®npossi bl e to arrange the-ion elution unit and the

. water piping for it conpactly so as not to be bulky in the height
direction. -7- ,



According to the present invention, an appliance is constructed in the
follow ng manner. - In a washer that incorporates an ion elution unit that
generates netal ions by applying a voltage between el ectrodes, the
~washer using water mxed with netal ions generated by the ion elution
unit, the washer being provided with a-detergent chamber and a treatment
agent chanber, the-ion elution unit is placed in a position upstream
relative to a wafer feed nouth through which water is fed to the washing
tub and in a peerdingrio evpretent anvanEpn; ay epplirngeviat eonstrecsedl imithee fellovinat

water from thepwngt LS. fed thhou ] i it
the wat ey TR, Fishh B Mot Forke Cich AL o 0b BBt sl bl b
provi dedapmpingen ivoltagey berwichn slestnodes; ube i washert msing owater Inuiked rwithninsetélsions
| ocat ed tr. i f et.ergent chanber ere detergent is
m xed w %ne\%\%%déwﬁl?hﬁg%]ﬁﬁlggen Sﬂl\%ﬂ@?aesgerc%eﬁl?%ﬁ%vh%gd@&e? S\é\{ﬁ{gem %ﬁnﬁjgg?il n%
t hr ough ttieetmamb agenlt chanolerphi toroglutidroming pheed was dofitiamipdieaniatiatigetut a
chanmber. Thus, it is. possible t reven det.ergent ingredients from
maki ng cdtft et Feedlj Wﬂ“tph'gI@I c‘f@ﬁ_@e ateh i ot i \9(@9936‘?'5 tnﬁéﬁ’? ﬁn_t%BOS“F?ﬂ mof
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of a wasHhiCBt mgi’?ﬁ’g‘fﬁt“ﬁ‘eisg?@&ﬁ?@i tE?/gm‘?JlB‘iil(?n ugipt .Waierifgedtamgﬁtﬁeﬁpéiﬁe
verti cal vaegiftednabuth heyw aéte@eﬁﬁhmhbé@adﬁae@mideﬁtg-w%itﬁis Qomdddutticd, thedn
view of ap interior of fhe washer. 1g. 4 is a top view of an ion )
el ution GfiED Ypitgs lgcated gn g tpeiepams gide iof he _dﬂeéavnF shambe Big deterepntas
shown i npfikél with wdthid. Thid Srefenteivhies %bnt%ﬁﬁ% A&RtgeMi RB¥M! ﬁ&sgﬁ%mh@ﬁgl kHeRn
B-B shown_in Fig. 4. _[Anended Sheet (PCT Article 34)] -8- Fig. is a
hori zont &hltl@é@m%@hﬂp sehpckandfeom ghe dstereens shamber. #.it ig ppssible to prevent

per spect igRrbhEMpRiliAl BbRGhaAs contact with the electrodes and depositing on them in the
form of scale. This helps prevent lowering of the performance of the ion elution unit.

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

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

[Amended Sheet (PCT Article 34)]



Fig. 9is acircuit diagramof a drive circuit of the ion elution unit.
Fig. 10 is a flow chart of an entire session of |aundry washing. 5 Fig.
11 is a flow chart of a washing process. Fig. 12 is a flow chart of a
rinsing process. Fig. 13 is a flow chart of a squeezing process. Fig.
14 is a flow chart of a final rinsing-gr-ocess. 10 Best node for carrying
out the invention Hereinafter, an enbodi nent of the present invention
will be desciibads WhbfiSfhiGkEnse) vith i h MRS ATended Sheet (PCT
Article 34)] -9- Fig. f IS a vertical sectional view show ng the overall
constructi ont];of a washer 1. The j\tzvas%er Id is of the fully automatic type,
‘and has a cabifidt!s $8TSHERIVE AR Yo% - shaped, is formed of a netal
or synthetic resin, and has openings at its top and bottom The top
openi ng of t Kég.ddppsieuil diagen: eladeet cifcuil ohthedpn gluipr vat. which is formed
of a synthetic 5 resin and is fixed to the cabinet 10 with screws. In
Fig. 1, the fHgri0 inafowedartaff ahkatiwasdsam df laypdintvasledd. war d and ri ght ward,
respectively. A rear portion of the top surface of the top plate 11 is
covergd wi th s DaGka PRAEthattdf aWMshihgipfodegy med of a synthetic resin and is
fixed to the <cabinet or the top plate 11 with screws. The bottom openi ng
of the cabin ) Jﬁiisgﬂc%ve}gr?gtdfavm tsql a_base 13, which is forned of a

synt hetic resim and? P FRESL A THE A5 het 10 with screws. 10 None of

t he screws ntioned thus far, are shown in the figure. In four corners of
the base 13, HdPds aflowshsy af sparessmepaeceshd 14b for supporting the
cabinet 10 on a floor. The rear feet 14b are fixed feet that are

integral |y fdiigdd isaflow ¢chert dfadfmal Snsiffhprofessnt feet 14a are screw feet of
whi ch the height can be adjusted. Turning these permits the washer 1 to
be | evel ed. : :

10 Best mode for carrying out the invention
Hereinafter, an embodiment of the present invention will be described with reference

to the drawings.

[Amended Sheet (PCT Article 34)}



15 In the top plate 11, there is formed a laundry inlet opening 15

t hrough which laundry is put in the washing tub described |ater. The
llaundry inlet opening 15 is covered with a lid 16 fromabove. The lid 16
is coupled to the top plate 11 with a_hi.nge 17 so as to be pivotable in
a vertical plane. Inside the cabinet 10, there are provided a water tub

20 and a was in tub 3 serv as _a,squeezin

water tub 2 tghrie %ﬁgﬂi %?5“?‘6’8 \ioad bgg?‘ﬁmﬁ & Pl ﬂ;{lﬁglmtg?l %tlj%qu drical
cup open at |ts top, and the two tubs are arranged concentrically with
their HiGewavher st th§lly troraEc Repshprhhaud caong| K edherrebinst ﬂ&és bet-er
tub 20. The water tub 20 is suspended fromthe cabinet 10 with
suspensshapedresfiemsd 21 2 nfdid auypehesc ossimand aiso@hinpane itatopaagadtiom. f othe

pl aces so as to connect a |lower portion of the outer surface of the water

-10- tulpZfhehig Qﬁ&ﬁ@&ab@ﬁtﬁ'&@%e@&e& h}\ﬁtH sP lare Ul §38cHol HhARCCER BRkhetE
and support the water tub such ypasto permt it to swng in a

i dens o e Bk ﬁ?‘?éﬁ?la&p‘g?h 0482 oL AR

plurality of drain hoI es 31 fornmed in a ring -s aped 5 arrangerrent around
i ts tophRjut lehismerd g ﬂdmrarrlagespattﬁfétr t HfaFear ﬁég’@ﬂd}fah%t%oﬂué@ce oihe phplals
that permts passage of liquid. That is, the washing tub 30 is of the

so- cal | &His' bmleeddegst atbaple pandri@umtitthis foimedobf 4 Fenthap eperdndgs diked he the
washing tub 30, there is fitted a ring-shaped bal ancer 32 for '

suppr es gibikt tdrehy tdpr %ﬁﬂeoﬂl Wit sckies, WAl i bdGoinUbp e thgP6 O GaBinkh £M iy &vatad
at- high speed for the squeezing of Iaundry. InS| e the washing tub 30,

on its by ta“JEs%&'ﬁ fv@iﬁ@h isfDRhES ! b8 t}PertB‘fésngQr%@e@#Jegtgﬁ{e cﬁ%qétofo ftﬂgéft%hzﬁ‘g a

Current o rinsing 1 NSl

has ﬂ@t 40f|tte@?l tomsgﬁf efrombelow The drive
unit OHEP SCEWHHREGHO tHS “Hadh and a brake mechani sm
43, and has a squeezi ng spindle 44 and a puIsator spi ndl e 45 protruding
fromits cenfefounseemet oftthe bassylicdkira grespriovided fort 1dmand héb forl ssppasting the
spindle 45 form a doubl e-spindle structure, with the

cabinet 10 on a floor. The rear feet 14b are fixed feet that are integrally formed with the

base 13. The front feet 14a are screw feet of which the height can be adjusted. Turning
these permits the washer 1 to be levelod-

15 In the top plate 11, there is forrned_a laundry inlet opening 15 through which laundry

1s put in the -washing tub described later. The Iaundry inlet opening 15 is covered with a lid

16 from above. The lid 16 is coupled to the top plate 11 with a hinge 17 so as to be

pivotable in a vertical plane.

‘Inside the cabinet 10, there are provided a water tub 20 and a washing tub 30 that

20 serves also asa squeezing tub. The water tub 20 and the washing tub 30 both have the shape

of a cy]indricat cup open at its top,. and the two tubs are arranged concentrically with their

axes vel_‘tical 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

are arranged in four places so as to connect a lower portion of the outer surface of the water



15 pul sator spindle 45 placed inside the squeezing spindle 44 The two
spindl es both penetrate the water tub 20. The squeezing spindle 44 is

t hen connected to the washing tub 30 so as to support it. On the other
hand, the pul sator spindle 45 further_qgnetrates the washing tub 30,. and
is then connected to the pulsator 33 to support it. Betmeen t he squeezing

spi ndl e t ter ub 20 ueezi i ndl.e_ 44
and"t het a8 Eomee iSOt ke s P ot Tisyaiel 1 b SadrTige btmers2{ by
preventing | eakage of water. Inside the space bel ow the back panel 12,

t her e | 899AGVAYRS oaemferwﬁmmamazewam%a@ i s opened and cl osed

el ectromagnetically. The water feed val ve 50 has a connection pipe 51

t hat penet r albswastendabk3 plasal cikdntferentt] evall thpwaiidns Tpwviri evidonpatie tayper.
pipe 51 is connected a water feed hose (not shown) through which to

suppl y GhRaBri@iBrenSAIC fvalls hhal Wakelityt 6f thgn- Adies V@IS B6fmed The MfRLshhFLd
val ve 50 feeds water to a contai ner-shaped wat er feed nmouth 53 provided

in atpo S| shing tub.30, The
wat o ¢ Bt o obnSt Mifioh gt BB S Rrthed gﬂeral“%lla b gPhine tht
schematic verti cal sectlonal view of the water feed nouth 53. The water

5 feed REWMIH B8sag8oTdiguihenihag is dhwesla@g fuhe39 inat theamca%lgé éOH}eéwetrypssa
inserted into it through that opening. The drawer 53a has its interior
di vi ded Aronml the phusfathe top gfenseatfitiersaghing tub BDstherdus dittow atringt shepsidedinoes,
nanely a |l eft-hand and a right-hand section). The left-hand section is a
det er genp f@m ksimdttHeNAbrafiBh YIRS tRSwahiicOiB a0 prORKRs Wheﬁ"%tﬁﬁ&dta{)h%g%?@eda

det ergent. ri ght-hand section is a treatnent agent chanber

serves S 0 e [ n

 aundr y?ﬁfaﬁ’ﬁ 4@85&%% ?ﬁ%ﬁdb"o%@‘ﬂﬁe R R LR gﬁf?m g i
formed a tIet 54a t is open to the inside of the ter feed
moutlh 58rOvdrd A misair St B AR H&é&? CEHSHHOE Vasiyng PREpYng Walst B5idgdle WbSPphon

57. The water feed mouth 53 has - a water outlet 56 forned in a portion
ther eof bel oWhe Meteraheal0 BB dive ooig Ot fiteedviat it bottnm Isetfacgofrometedyw.i sTheed
into the washing tub 30.

drive unit 40 includes a motor 41, a clutch mechanism 42, and a brake mechanism 43, and has
a squeezing spindle 44 and a pulsator spindle 45 protruding from its center upward. The
squeezing spindle 44 and the pulsator spindle 45 form a double-spindle structure, with the
15  pulsator spindle 45 placed inside the squeezing spindle 44. The tﬁvo spindles both penetrate
the water tub 20. The squeezing spindle 44 is then connected to the washing tub 30 so as to
support it.  On the other hand, the pulsator spindle 45 further penetrates the washing tub 30>,
and is then connected to the pulsator 33 to supportit. Between the squeezing spindle 44 and
the water tub 20, and between the squeezing spindle 44 and the pulsator spindle 45, there are

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

a water feed hose (not shown) through which to supply clean water such as tap water to the



. 15 The siphon 57 is conposed of an inner pipe 57a that extends vertically
upward from the bottom surface of the treatnent agent chanber 55 and a
cap-shaped outer pipe 57b with which the inner pipe 57a is capped.
Between the inner pipe 57a and the outgy_pipe 57b is left a gap that
permts passage of water. The inner pipe 57a, at its bottom is open to

the botto of .t he water. fed h, 53. A predeterm ned gap i ept :
bet V\eenwﬁ%r‘boﬁeo}‘f?@ﬁée"éfv?Tﬁeeggt#’@rs %%ché apiRineRFhapRd Weater %‘??:és‘?}P?@c@ of
the treatnment agent chanber 55 so as to serve as a water inlet. \Wen

wat er i Broyisie éa ipasion Hewhichdt Reints ta geminsigh afttes washingtubd0a [The evater fggder
than the top end of the inner pipe 57a, the principle of a siphon works

t 0o causeotthesias erstriotutd avghotvrioBgh 2t he si phon 57 out of the treatnent
agent chanber 55 to the bottomof the water feed nouth 53 and then drop

-into the waspjing it YR Bnaticlrtical EBGioHaL Giew! @e%@ﬂkéﬁefeépgioﬁtpﬁ@p%dwﬁgr a

mai n water feed val ve 50a and a sub water f val ve 50 e mal n water
feed_val.ve 504, i et for a c arat.iyel igh.flow rate, _.and the.sub
wated {650 DARDEE b Ohefing STRECH I8 o, 8hy bl SRS SH et B,
and sub water feed, val ves 50a and 50b may be set for their respective
f1ow rathsgugythal epening: hdhe siraweriBe das its mtevioradivided wate @rmdwralityr ofippctaonsi (ing
‘them the sane val ve structure but conbining them with flowrate

rest ri cthingmbedivents rivhatcirme, wmineppadef-hand hifd b eiphi-Hegh eedon)Th&he defodaid on
pi pe 51 is shared between the main and sub water feed val ves 50a and 50b.

The i BeBhat o HeRrcHeLRR084 kit GONBER! PalokicOlal. /B RUN BRI, ddedo

passage 52a to an opening formed in the cel of the water feed

he i oA el PR el o8t GBLBER 1 BN L iar BB SRR Tl

50a is poured through the main water feed passage 52a_into the detergent
chantfer t&atorerpEeaipsitageat fardapdpnmashingy Akt gt elthe Westagmt shaplerwat er
feed passage 52b to an opening forned in the ceiling of the water feed
mout h 53herd i oroed aivweger artlopsdn that istdpentto dlat mside of genwateh foet enosb 53. In
Accordingly, the lowrate water current that flows out of

the treatment agent chamber 55, there is provided a siphon 57.  The water feed mouth 53 has

a water outlet 56 formed in a portion thereof below the drawer 53a. Through the water

outlet 56, water is fed into the washing tub 30.

15 The siphon 57 is composed of an inner pipe 57a that extends vertically upward from
the bottom surface of the treatment agent chamber 55 and a cap-shaped outer pipe 57b with
which the inner pipe 572 is capped. Between the inner pipe 57a and the outer pipe 57b is left
a gap that permits passage of water. The inner pipe 57a, at its bottom, is open to the bottom
-of the water fed mouth 53. A predetermined gap is kept between the bottom end of the outer

20 pipe 57b and the bottom surface of the treatment agent chamber 55 so as to serve as a water
inlet. When water is poured into the treatment agent chamber 55 up to a level higher than
the top end of the inner pipe 57a, the principle of a siphon works to cause the water to flow

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

mouth 53 and then drop into the washing tub 30.



i

15 the sub water feed valve 50b is poured through the sub water feed
passage 52b into the treatnent agent chanber 55. That is, the passage
t hrough which water is fed fromthe main water feed valve 50a through
t he detergent chanber 54 into the washing tub 50 is separate fromthe
passage through which water is fed fromi£he sub water feed val ve 50b
through the treatment agent chanber 55 into the washing tub 30. 20

| nci dent al |y, Thoreutdrodel $al0é S0ASEahosdd ofatmAnvara el fllvd e@fandad ve it
is divided into a main and a sub water feed valve, and do not have a

treat ment.aaRfe BATHRE npit w'&f’eY?eedOsFé;l\)é 48L& é&e{ n?né‘a?ﬂﬁl%iy hllgH R ARE and

where the washer is of this type all the wat er fee

val ve is oured ent. chanber 0 the bottom
I R R Tk g iy L ol R g
wat er out of the water tub 20 and the washing tub 30. Water flows into
the draiiieiosed selves ofti dindi S0bpipe Pecet dpthel. remestivn dlow pitgrebis Biving them
connected to a rather peripheral portion of the bottom surface of the
wat er % uldiff@entangtrahetrdetares, @i peghng thencihareat edlvegiraciiat hercoadidingthem
portion of the bottom surface of the water tub 20. 5 Inside the water tub

20, on | Lubabiome Wk hitghes ithal ik Qbied hoQiFhiaRCGaPAL! | LhORonRliln

63 in such a way as to enclose the portion of the water tub 20 where the

(1 - shapief Do SreT REREG et bad SRR b iPsBeiond ﬁbfe?ttaidil“Lpr‘

in contact with the circunferential surface of a disk 65 fixed to the
outer surface OF DHB WIS vwlve ha keonnested T{IPEPUSb agpan dvates feest passage S2a to-
separate drain 10 space 66 between the water tub 20 and the washi ng tub
30. The dmavpensygafoemé&bin themeilimigealt the wutérhfeedenoutit £3.i dFhiobperdieg waspenng thaib
30 through a drain outlet 67 forned in the bottom of the washing tub 30.
The di@i riepdr gen Qaamserpszpwm@rd%gw e digi-futd dlakee cBfedthBht ficwBRNEOhaRshin

closed eleciromagnetically. In @ portion of the drain pipe 62 |ocated on
the upstream gledSaRk 4d18s poured through the main water feed passage 52a into the detergent
chamber 54. The sub water feed valve 50b is connected through a sub water feed passage
52b to an opening formed in the ceiling of the water feed mouth 53.  This opening is open to
the treatment agent chamber 55. Accordingly, the low-rate water current that flows out of
15 the sub water feed valve 50b is poured through the sub water feed passage 52b into the
treatment agent chamber 55. That is, the passage through which water is fed from the main
| water feed valve 50a through the detergent chamber 54 into the washing tub 50 is separate
from the passage through which water is fed from the sub water feed valve 50b through the
treatment agent chamber 55 into the washing tub 30.
20 Incidentally, some models of washers do not have a water feed valve that is divided
into a main and a sub water feed valve, and do not have a treatment agent chamber but have
only a detergent chamber. In a case where the washer is of this type, all the water from the

water feed valve is poured into the detergent chamber.

Back in Fig. 1, to the bottom of the water tub 20 is fitted a drain hose 60 through



15 drain valve 68, there is provided an air trap 69. Fromthe air trap 69
extends a lead pipe 70. The lead pipe 70 is, at its top end, connected
to a water level switch 71 In a front portion of the cabinet 10, there is
provided a controller 80. The controllgr. 80 is arranged beneath the top
plate 11. The controller 80 receives operation requests from the user

via an o, ation/dis e top.surface of the top
bl at o MRCh 10 56 SRR sE Rk vl bRk GrashiBE dhb 90 Nater s b e o
feed valve 50, and the drain valve 68, The.controller 80 al so sends

di spl aydraignhessded fiom Ideain mepest 6 brandi &pl dpepdiaisl pie . 6 Tiseconneried dbl e rathe
includes a drive circuit for driving the ion elution unit described

| at er. pepiphetah@octimr af it baftomheurfi@s herthe watkt vhte 2des6d ithediraid hapé icd k6
is opened, and laundry is put in the washing tub 30 t hr ough the | aundry

inl et op@ALAEd tPa rallle c@ﬁmbn%%?oﬂtﬁ%bét im BCE &f tvrt;@ ﬁlggowat er feed

nmout h 53, and detergent 1s put Int etergent C inside the

drawer 53a. ment .a soft int t r eat ment
agen charrbeﬁ"s'gge[iEll TRESTt tngamg tltsabé’ é tfﬁ‘&he3 t”ﬁgﬁ ediPAHIOn o f
a se55|on of | aundry washi ng, or may be onttted i f unnecessary. Wth the
det er getitll §3dn siEcdi anes Hgmose 10 p@ﬁpzh of thgeviatyr b 20j whege theedrpin pappé i5i ve
chanbers, the drawer 53 a is put into the water feed nouth 53. After the
det er gecrttrm&ctdd to gat Thatpaagentwdls 63 iefitelywith enting-stiapedractding endybdrard at its
addition in this way, the Iid 16 is closed, and a desired course of

| aundr yiopas h’h{k%ehiﬁlgsﬁleﬁx%le@t R¥kep Pﬁﬁ&ﬁatdct‘ﬁntﬁ tHE eff'&m%mqmt RihRO0 P HIRES ON

t he operation/di splay panel 81. Subsequent y,- when a start button is
d hi to the
0 char PR RERE o B digh B“ﬁ%n'ot‘% FREULT SLACRIRHR ot "

entire session of | aundry washi n% I n step 8201 Iaundr washing is
st atPedsPaFe Ophstvesas e Setert fube Z0vwad g s hingt b 30nerThst draippace 66

operation is selected or not is checked. If a timer-started operation is
sel ect ecommbeichicowithrtbe eaeison af ths tveghig2@®; 30 throwgh,a die dutlensp foomed ds tieo
step S202.
bottom of the washing tub 30.
The drain pipe 62 is provided with a drain valve 68 that is opened and closed.
electromagnetically. In a portion of the drain pipe 62 located on the upstream side of the
15  drain valve 68, there is provided an air trap 69. From the air trap 69 extends a lead pipe 70.
The lead pipe 70.is, at its top end, cennected to a water level switch 71.
In a front portion of the cabinet 10, there is provided a controlier 80. The controller
80 is arranged beneath the top plate ‘1 1. The controller 80 receives operation requests from
the user via an operation/display panel 81 provided on the top surface of the top plate 11, and
20 sends operation commands to the drive unit 40, the water feed valve 50, and the drain valve -
68. | The controller 80 also sends display commands to the operation/display panel 81. ~ The
controller 80 inc]uctes a drive circuit for driving the ion elution unit described later.

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

faundry is put in the washing tub 30 through the laundry inlet opening 15. The drawer 53a is



15 In step S206, whether or not the operation start tinme has cone is
checked. If the operation start tine has cone, the flow proceeds to step
S202. In step S202, whether or not a washing process is selected is
checked. If a washing process is selegted, the flow proceeds to 5300.
How t he washing process in step 5300 proceeds will be described |ater
Wth ref ne Fig. 41 C | et,ion of. t he. washing 2 rqcess.. the
fl ow pr%@gaecf’su?f) g%gtvg%ersfﬁ%mgﬁh %r%\l}\gg ﬁtl(alf%ntplrs %g@\gﬁ? getgéeggg}ga&} T %gnfsl"ﬂéw
proceed%ﬁ directly fromstep S202 to, step t3203. .I'n step 5203, whether or
not a rFRSTAYETPEC eirsaimentjagent depiieaingngeriade pytfin Hlertrﬁagvﬁg SGHH SBREReT 53-
sel ected, the flow proceeds to 5400. How the rinsing process in step $S400
pr oceed$hevrehinivet sgeat mapdd fuathere wi the mifkr efrceession B dpund®y whshikg, gr nkg,

it is assuned that the -15- rinsing process is perforned three tines, and
the ringé BRitEPEREERs§Py. PEWIAIAB deRigedt hidfrefent AFHRS (@ﬁ%nﬂgsatgbﬁt? Biphed
by referring to themwith differently suffixed step nunbers, nanely
"S40Q-1,0 " =2 0 " -3 " i the rinsing
pr ocgs sthg' an %%Qtlﬁcggﬁggg’eﬁég%ﬁg 35%&”% ﬂ% ‘gﬁg%fs‘?gd 812;5‘1%}85%“65 cri bed,
"S400-3" is the final rinsi process. conpl etion of the rinsjn
process, the eBWepcfe&rggHsanagregrtné@t gﬁ%ﬂt?sq O 4ECRId iy made BQ?EX dor; %‘Jdﬂ%ﬂ
sel ected, the flow proceeds directly fromstep S203 to step S204. In step
S204, wirethiemwayr theotid d ésigudeseidngnprodesed icourselof dawdry svashisgkie delected by
squeezing process is selected, the flow proceeds to S500. How t he

squeezi l@ﬁer&ﬁ@%_qsgroh}ﬂ oF LdpRratioh Mdrtphooactls opetatioNBisgRg CanBPd1 | aSatseqdntly,
reference to Fig. 13. On conpletion of the 10 squeezi ng process, the flow

o1 ocecdd al ASKETyRENds pleoasl R SRR HBREHER § PR Shprdfifio bty

predet erm ne segrlljlgnce of %perati ons for termnating the operation of

t he PonfRBI YA Figd YaPthcul ar the processor (mcrocomputer) provided
init, is automatically executed. In addition, the end of the session of
| aundry washiFing 10sis g ftive shastisheyving thedinhite sagsion of laundry washing.  In step S201,

faundry washing is started at a previously set time. Whether or not a timer-started operation
is selected or not is checked. If a timer-started operation is selected, the flow proceeds to
step S206; if not, the flow proceeds to step S202.
15 In step S206, whether or not the operation start time has come is checked. If the
operation start time has come, the flow proceeds to step S202.
| In step S202, whether or not a washing process is selected is checked. Ifa washing
process is selected, the flow proceeds to S300. How the washing process in step S300
proceeds will be described later with reference to Fig. 11. On completion of the washing
20 process, the flow proceeds to step S203. If no washing process is selected, the flow proceeds
directly from step S202 to step 8203‘. |
In step S203, whether or not a rinsing process is selected is checked. If a rinsing
process is selected, the flow proceeds to S400. How the rinsing process in step S400

proceeds will be described later with reference to Fig. 12. In Fig. 10, it is assumed that the



15 end- of -operati on beep. On conpletion of all the operations, the washer
1 goes back into a stand-by state in preparation for a new session of

| aundry washing. Next, with reference to Figs. 11 to 13, the individual
processes of washing, rinsing, and sqgeezing will be described. Fig. 11
is a flow chart of the washing process. In step 5301, the water |evel

i nsi de _. t J 0.3s_se b e water level swtch..Z1
starts BEME Sete R dite I ATREF e MBS, i Ginamed b B
sensing.is selected js checked. If |aundry. anmount ensing is selected,
Che f1 Gy Bt diiastishet bp rismie tPfthﬁBtWIﬂt Hisfereala PR BP PRy weﬁbm
step S302 to S303. In step S308, the amount of laundry is nmeasured on the
basi s 0B406d.T GM4APi20nadas Q93 1 hdlovt Ganp dinsestio peEBrm Gre Kusing pocess cofi be

| aundry anount sensing, the flow proceeds to step 5303. In step 5303, the

mai N Weftly deeBglihealsste 30 ehd GisOPENE descAbed, WOA®-31 & tROFA endifd ProbbsR .
washing tub 30 through the water feed nmouth 53. Since the main water feed

val v 50a i i i . e ' Ve £ | t Sshi ng
b B0, Nearah £ EP efin 3f Beiindh b B et prafhdiblasd S0 I RS
washed away from i t he | arge ,anpunt of SO all the

det er gefiPCySE s ¢ Ctaarﬂ%#mﬁ%ae fireqy ,st}gﬂg&ﬁ]’[q ?f@p&/gé ing tub 30. The
drain valve 68 remins closed. Wien the water level switch 71 detects
the set wateln ftewi2041 ehetler noratter sqfiesztngy aroresss ia s¢lscied os eleckede 1ff aw

then proceeds to step 5304. In step 5304, a preparatory operation is

per f or n\y@eczlieproudss & @iecddl, itk flob ptRdeds10 Scopeatie e bquettite procwaria sepd
then reverse directions to agitate the |aundry and water so that the

| aundr ysﬁﬁﬁcge?% L wile6t AeXcrfRat Bkt Wikt hed 1o Ei‘%?lj?er(ﬁﬂ tcﬁl&ﬁ)ﬂ:’ﬁoha&nﬂ[ay

to absor | e amount of water, and permts air trapped i1 n nmany

par of the |aundry.tao,escape.. lf, as result of the preparator

opet Bt | e PUATSy thedlely PREealn Bt Rsa - ¢ RETaTEiemne PEreest e relrorey: the
beconmes | ower than-at the beginning, then, in step 5305, the main water
f eed vaflems pmgedsglirectly from step S204 to step S205. :

In step S205, a predetermined sequence of operations for terminating the operation of
the controller 80, in particu]af the processor (microcomputer) provided in it, is automatically
executed. In addition, the end of the session of laundry Washing is indicated by sounding an

15 end-of-operation beep. On completion of all the operations, the washer 1 goes back into a
stand-by state in preparation for a new session of laundry washing.

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

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

20 the washing tub 30 as sensed by the water level switch 71 starts being monitored. In step
$302, whether or not taundry amount sensing is selected is checked. If laundry amount
sensing 1s selected, the flow proceeds to ‘step S308; if not, the flow proceeds directly from
step S302 to S303.

In step S308, the amount of laundry is measured on the basis of the rotation load of the



15 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 conpletion of the preparatofgy. operation, the change of the
water level fromthe set water level is detected, and, if the drop.in

t he water rea redetermned v | aun

j udged t%ﬂ%g %50 g}ngc[ ioﬁfﬂl}i‘a‘\ﬁgfy?m%%éiﬂbgg}& fgivﬁp’{%f’)%% t?/\ﬁ@ﬂcgﬁ?‘l step
S305, the set_ wat er | evel is stably obtained, the flow proceeds to step
5306. Accor dilgienoSi ¥ themeimpaterderd wive A ifsenened, adrsater isqpouret mte de
the pulsator 33 in a predetermned pattern so as to produce,.in the
washi ng waghir@0mb & Ordiongls therveater éd watugin 53 .0r Sinvatieimagn Waldr feddavarsoans set
current of water, the laundry is washed. The squeezing spindle 44 -17-

remains ff aligsh M ke, HEekeuBBY AR BEWA3NEE e, m&nvmfaefhetd%@ergaﬁ%ﬁg

water and the |aundry nove, ge washi ng tUb 30 does not rotate.

conpl et i t.h vvashe th the
current O Cetdf RS %@5&& ef{ %3’%;%%% RSy aé%re%ow”ﬁal?the
pul sator 33 is rotated repeatedly in e forward and then reverse

di rect i offgergentsipoity a @%mlmdemtaﬂgaterrm\% llﬁ)ébwgkﬂ{l&é“‘? a%ndFie deun yalves8
and thereby pernmits it to spread evenly in the washing tub 30. This is
~ done i n. rqmaapadetedonWhen theuetzilagl switah 7dnleafcistthe sstasitemigvélthe3Qain Neatdr,
with reference to the flow chart shown in Fig. 12, the rinsing process

w il be féé@%ﬂ%b@pls cldse@t  THVIGHW BRn $PORedd RAstAYEREZI NG Process i s

execut ed, of which a description wll 10 be given later with reference
{0, 1 oW CIRTRSSMN 4 Bebifhad e bR ?f e Z'o”rg%égem k"
opened, and r uppl i ed up to the set water |evel conpl eti on
of tHE stRPH laﬂnméfwa&dwedftheweaﬁeeéeasﬂ% tgtaeﬁatsabezlaummeeéave@o@ thaty

preparatory operation is perfornmed. The preparatory operation here is
per f or methet loupbrg Imakes satisfactory contact with 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 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

15 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
préparatory operation is performed, the type of cloth is sensed. On completion of the
preparatory operation, the change of the water level from the set water level is detected, and,
if the drop in the water level is greater than a predetermined value, the laundry is judged to be

20  of the highly water-absorbent cloth type.
When, in step S305, the set water level is stably obtained, the flow pfoceeds to step
© $306. According to the settings made by the user, the motor 41 rotates the pulsator 33 in a
predetermined pattern so as to produce, in the washing tub 30, a main current of water for

washing. With this main current of water, the laundry is washed. The squeezing spindle 44



i

15 the laundry, which has clung to the washing tub 30 in step S500
(squeezi ng process), off the washing tub 30, permt the laundry
sufficient contact with water, and let the |aundry absorb an anple
anount of water. On conpletion of the preparatory operation, the flow
proceeds to step S403. If, as a resull/-of the preparatory operation, the
wat er | evel as detected by the water level switch 71 20 becones | ower
than atreiramsbigghainbynehe triake edchamiether3 §oead:, waky evi@ahé SvOR@peskttOaRklpe! Y
additional water to recover the set water level. After recovering the set

wat er Ilg_yﬁwmvgttﬁpﬁ@gg R édteﬁWono?ﬁ@.Eds to step S404. According to .

the settings made by the’ user, e notor 41 rotates the pulsator 33'in a

t
predeterm ned patter.n s s _to produce,, i.n the.washi t.uh 30,. a nain
Current of "vapapption 38 RS pth FHIRE phe Aria i echo Rl s mim Cufondge
| aundry is rinsed. The squeezi ng spindle 44 remmins braked by the brake
nechani ¥#hen 3he Bowagceeds, knstoph 30 1. hdnsiapst39d, thatatsatond3tik eotaled nentatediyone,
t he washing tub 30 does not rotate. On conpletion of the period in which
t he $aushdrfygrad ahd stesdh neivérBe tivectivhs at chort Bme intbrvals. Wellhéy pertie thd Bwvndry to
proceeds to step S406. In step S406, the pulsator 33 is rotated
r epeat i t I n i ] S tsol :
i nt ervgllgts)¥EﬂT%ng tg%?é%otp\séﬁ{"ﬁseﬁl %u%lgrg{/a tégéﬁ%{ zrgé%n%g%gé)?ﬁbeﬁgbyhgfesrlﬁi (%ds}i%l ]{l to
spread evenI%z if t he washitng tu][;thBO. Thi fbi done in preparation for
squeezi FGPH3HSR 15 Jquseqng patatpn, ghthg fasing T~ nsing is assumed to be
performed with rinsing water stored 10 in the washing tub 30, i.e., as
" st or ed- wat eNekt, fathnigierenae togthe Hlowechart shamaoinphgs il B the trsingriroeess willbsi ng
wi th additional water supplied continuously, i.e., as supplied-water -
rinsi ngdesefibyd. t [Firstyah etep KSPO, the ppleesidg bramstibexsvatal, of ehithrndsdrifiRdnwilll e
the washing tub 30 is rotated at low speed, i.e., as "shower rinsing."

In tlhtehfé% BRYen T4 S RBrPLORETS thHNSH HEDHRowR in FRE 1Y | WiScotigi @b of shdefbent

from

the flow proceeds to step S401. In step S401, the main water feed valve 50a is opened, and
water 18 supphed up ‘to the set water level.
On completion of the supply of water, the flow proceeds to step S402. In step S402,
a preparatory opefation is performed. The preparatory operation here is performed to peel
15  the laundry, which has clung to the washing tub 30 in step S500 (squeezing process),. éff the
washing tub 30, permit the laundry sufficient contact with water, and let the laundry absorb an
ample amount of water, |
On completion of the preparatory operation, the flow proceeds to step S403. If, asa
result of the preparatory operation, the water level as detected by the water Ievel switch 71
20 becomes lower than at the beginning, the main water feed valve 50z is Qpened to supply
addi‘ti‘onal water to recover the set water level.
After recovering the set water level in step S403, the flow proceeds to step S404.
According to the settings made by the user, the motor 41 rotates the pulsator 33 mn a

predetermined pattern so as to produce, in the washing tub 30, 2 main current of water for



15 descri bed above is executed. This sequence will be described in detai
| ater. Next, with reference to the flow chart shown in Fig. 13, the
squeezing process will be described. First, in step 5501, the drain
valve 68 is opened. The washing water_jign the washing tub 30 is drained.
t hrough the drain space 66. The drain valve 68 renmains open during the

squeezi ng. pr ogess. 20 Wen t of shi n t has exited from
t he |aJH%F§%,- SR i i SR St SR iN G BHaRE TRherae Sz Hdle 14
swi tched. The clutch mechani sm 42 and the brake mechani sm 43 may be

swi t chagmperdrekedr byathe heeks anechanipm 4hae thtie evenswhemy thearising tveatersarisethag
drai ned. Now, the notor 41 rotates the squeezing spindle 44. This causes

the washimigy iabe, tBOwashisg aibt30sdpeeasi gteot ati on. The pul sator 33 rotates
together with the washing tub 30. -19- \Wen the washing tub 30 rotates at

hi gh speed, @)H%ofng}éﬂ%%f'tﬁ%géﬁ&ﬁ whilt ;aufnmg, fs[l}ﬂfééd %ﬂﬁﬁ@fﬂl&f&hh@ﬁt el |

of the washing tub 30 by t centrifuga orc I ng wat

C1 ot pEn P nofearocebalnder SRR o Yo B, Pt 3% rescndSnerngis oo

30 widens upward in a tapered shape as described 5 earlier, the washing
wat er ditevierwasy ant ehenaigverse digetiond et shori Hme inlleovals. t Hhiy peranitsdhe faasdryoto
the washing tub 30. Wen the washing water reaches the top end of the
was hi nglobsdn, 30d théreby pedniad ited spremligienlihen diaiwaskial asb 30. The Waddiieng
water that has left the drain holes 31 hits the inner surface of the

wat er t 2910y Irﬁ[xﬁﬁmgown along the inner surface of the water
tub 20 #‘gpthel ott% Pgt e water tub 20. The washing water is then

drai ned out of cabi net. 10 throu 61.and then

A S R A A e E R euseng

is perfornmed at relatively |ow speed in step S502, squeezi ngﬂ

per fl8r niscthatvaphigs gk d e As stesd s, m@@geongnmmmvm alsp ppssEBOB) pertona

- flow proceeds to step 5504.  In step S504, the supply of electric power to
t he not dnsidd with additiqepe dvai@ngppedreominuoglyper ads aipplied-evape rigingpdr with

“water kept supplied from the water feed mouth 53 while the washing tub 30 is rotated at low
speed, i.e., as “shower rinsing.”
In the final rinsing process, a sequence of operations slightly different from that
15 . described above is executed. This sequence will be described in detail later.

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

20 When most of the washing water has exited from the laundry, the clutch mechanism
42 and the brake mechanism 43 a‘ré switched. The clutch mechanism 42 and the brake
mechanism 43 may be switched before or at the same time that the washing water starts being

drained. Now, the motor 41 rotates the squeezing spindle 44. This causes the washing tub

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



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

vi ew show n he. arrange of the ter feed valve 50, the ion, 20
oot on uni VEGhE AR BRI Bhatb i M Terd S5 ovRUY 6 eI RERASL e 040

is connected directly, at one end, to the main water feed val ve 50a and,
at t he caewaferatigl well” ehhevadung ady 3yt the sentnimgrtfores; The washingl weteon
unit 100 al one constitutes the entire main water feed passage 52a. The

sub watpessefitermdthp dasdge alsdbgdtker @nmbd iyer corfaee bl fig, civduitfe@ntigis@all afphepe
protruding from the water feed nmouth 53 to the sub water feed val ve 50b.

I'n theyaehepail $0 80" §8&ThaWaRing 495 36 RS iquEIidgin_a]tapér d SEAHE as described
expl anations sinple, the water feed valve 50, the ion elution unit 100,

and t he ter feed mouth H3 are shown.to arr.anged in the fraont/rear
' cot iy WESRRHLS AR S B PHIh 2D Redhh o M e i ol b
inthe front/rear direction but in the fight/left direction of the
washer washimg b 30c 2 Wehoptibe avasiag weadereieaches dhe tapeendyqfethefwaghingub B8, #at er
feed valve is not separated into a nmain and a sub water feed val ve and
of whi alnaihéde thnaughrthé eeadn toles I3 1haThaevashiagtweat thaslgsrieft chadiaar hdled 3bhliy a
detergent chanber, the water feed valve and the water feed nmouth have

si nply thOirAer GRABEEH BE wLegahines, AndtRatiy W\ govPMoRE tel iteriiithceldilne Whkr

wat er feed valve 50, the ion elution unit 100, and the water feed nouth

I [ hej,gh . fl d
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unit 100 on the downstream si de@é hen fromthe ion elution unit 100 on
t helQp<abiagii Sthgueh she framgpipep and thep Hrpegh the dgxin hese fat er feed nouth 53
on the downstream side, ‘and then fromthere through the water outlet 56

t o t he washiingh¢ flbw3hownTihilsg.pilswnéat squsezing if pafarfredwt ngdatbabkiver speed dm
the detergent chanber 54 to the ion elution
step S502, squeezing 1s performed at high speed in step S503. On completion of step S503,
the flow proceeds to step $504. In step S504, the supply of electric power to the motor 41 is
stopped, and terminating operations are performed.
15 ' .The washer 1 is furnished with an ion elution unit 100. The ion elution unit 100 is
connected on the downstream side of the main water feed pipe 52a. Now, with reference to
Figs. 3 to 9, the structure and functions of the ion elution unit 100 and the purpose for which
it is incorporated mn the washer 1 will be described. |
Fig. 3 is a partial fop view showing the arrangement of the water feed valve 50, the ion
| 20  elution unit 100, and the water feed mouth 53. The ion elution unit 100 is connected directly,
at one end, to'the main water feed valve 50aand, at the other end, to the water feed mouth 53.
That is, the ion elution unit 100 alone constitutes the entire main water feed passage 52a.

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

the water feed mouth 53 to the sub water feed valve 50b. In the schematic representation



15 unit 100. In this way, it is possible to prevent detergent ingredients
frommaki ng contact wth the electrodes 113 and 114 and depositing on-
themin the formof scale. This helps prevent |owering of the
performance of the ion elution unit 10fh- Figs. 4 to 8 show the
construction of the ion elution unit. Fig. 4 is'a top view, Fig. 5 is a

verticahoaahinnal, i gikd akah %9@9;@1@%11' wfarc Ty A0 5b Orne %n Eﬁon%ahs a

vertic sectio en a own 1I'’n

an” et ool Todnd U EARE Fed itioihrs v Fhti o bshest Tn rg;;rt s 5

transparent or semtransparent synthetic resin (uncolored or colored) or
an opaqwashsy it Hefgadity, diveverr Hbeseaale rigrang®l net inchapfowsteat dizectien brginbtdy
110a that is open at. the top and a lid | 1Cb that covers the top -21-
_openi ngrighit/léfhdiresisn of tHeosdyshdd Da (see Fig: 5). The casing body 110a is

el ongate, and has a water inlet 1 at one end and a water outlet 112

at the out erlrﬁi‘gas@b@l@gzoﬂ% SvakRRIE f ﬂ‘ﬁb ofml‘?ch t‘ﬂ’@’iﬁ’ier'f@éﬁall\}elé n@f‘éi:}p&rlﬁ%d

water outlet 112 are th pi pe-shape The cross-sectional area o
water outlet 112

casi ng o Eimad Apd & 5BE Hatfrierd gfﬁve‘)ﬁaéro?f bebcindeier f50 Sionfiiis naiiitenty

horizontal in this way, the casing body 110a has its bottom surface
i ncl i neagesib clhambes by onlwmdeereﬁnig@fymbewth%mﬁea feefevalieet and thatyagar feabmpyibe
Fig. 5. That is, the water outlet 112 is |ocated at the | owest |evel

within hmsﬁppipeobe\scbrdaecﬁeheogealﬁrlnlgoﬁgl{)therimelhﬂicdlﬂxﬁﬂtDO'.s fixed to the
casing body 110a with four screws 170 (see Fig. 4). 10 Between the

casi ng body %0qa8%tdQalkvk @01%%&1%1&%%110 & AdsRelwatdrled fbufls S afel 9
5). Inside the casing 110, tmo pl at e- shaped eIectrodes 113 and 114 are
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elution umt 100 on the upstream side to the detergent chamber 54 of the water feed mouth 53
on the downstream side, and then from there through the water outlet 56 to the washing tub 30.
This prevents water from ﬂewing backward from the detergent chamber 54 to the ion elution
15 unit 100. - In this way, it is possible to prevent detergent ingredients from making contact
with the elecirodes 113 and 114 and depositing on them in the form of scale. This helps
prevént lowering of the performance of the ion elution unit 100.
Figs. 4 to 8 show the construction of the ion elution unit. Fig. 4 is a top view, Fig 5
is a vertical sectional view taken along line A-A shown in Fig. 4, Fig. 6 is a vertical sectional
20  view taken along line B-B shown in Fig. 4, and Fig. 7 is a horizontal sectional view. Fig. 8
1s a perspective view of an electrode.
The 10n elution unit 10.0 has a casing 110 formed of a transparent or serﬁitransparent
synthetic resin (uncolored or colered) or an opaque synthetic restn. The casing 110 is

composed of a casing body 110a that is open at the top and a lid 110b that covers the top



15 fornmed are eluted from whi chever of themis at the anode side at the .
nonment. The electrodes 113 and 114 are, for exanple, plates of silver
each neasuring 2 cmx 5 cmand about 1 mmthick, and are arranged 5 nm
apart from each other. The el ectrodes_4jl3 and 114 may be fornmed of any
other material than silver, provided that it is a nmetal from which netal

i Tver . St Pe Bl RE AR TharleF i oo 2B BRI Brdfoyicar clPEule aifs

copper, and.zinc. Silver_ions eluted froma silver el ectraode, copper ions

el uted PaimmecHdpd ene prdbandoy water gpidetzld@t theuten epdadpngiisipagerisifies.  The

el ectrode all exert an excellent antimcrobial and fungistatic effect.
From al wayerotiesi]Vvend thedvateppetct 192 |ave botinpipeclyped. | Ths croasisdugioahivdred of
si mul t aneously. The ion elution unit 100 permts a choice of whether to

el'ute NeiealatbORRPN 1 NRIsmmB-thACGar 6f the waterMist figr a voltage is applied or
not. The ion elution unit 100 also permts the anount of eluted netal

ions o be c rolled I 0] .of r ti f
o oo B bE 10 R GEr Bl 18T B, SHEE S 0400, ) Pheh G
ions are eluted froma, netal-ion-carrying. substance such_as zeolite .
the i on%@nmm@rﬂnuﬁhﬁ wapothe Cagigg; kadyy ﬁl%sléa55lt%§eﬁw§esuﬁacepgrcﬁp@% sehs Enbi ce

of whether to add netal ions or not and the adjustnment of the
concent nmtreasmgbf lavetevard dlns whter etleol 12 (e &iel9ct Thatak,| the Weter edtkettiiddes
113 and 114 are arranged not perfectly parallel but with a taper in such

a way t hadatedas tixa6WedtNeval WBR i §ce ildRledhSéARMEE 1bet ween the el ectrodes
decreases fromthe wupstreamside to the downstream side with respect to

t he water cur ' i NS hQ 310 f-1,0 ter
iniet 111 o TRA A SIEACH Hpbfhe BRI ich B s SO0 e
body, 1 I_Ca itself, as s in I view, is also sq f d as to be
i nct Was BVsenhe Feseraginty b 2o il digb ihguEagt § ebine B Ree P iba 1o
its end where the water outlet 112 is formed. That is, the
cross- sect i ofdasidathezasing tihe, wymplete-shepetbeletizodeadil Agnd 114 arpr arvianged yace-to-
decreases fromthe upstream side to the downstream si de.
face along the current of water flowing from the water inlet 111 to the water outlet 112.
With water present inside the casing 110, when a predetermined voltage 1s applied between
the electrodes 113 and 114, metal ions of the metal of which the electrodes 113 and 114 are
15 formed are eluted from whichever of them is at the anode side at the moment. The
electrodes 113 and 114 are, for example, plates of silver each measuring 2 cm x 5 cm and
about 1 mm thick, and are arranged 5 mm apart from each other.
The electrodes 113 and 114 may be formed of any other material than silver, provided
that it is a metal from which metal ions having an antimicrobial effect can be generated.
20 Apart from silver, examples of such metals include copper, alloy of silver and copper, and
zinc. Silver ions eluted from a silver electrode, copper ions eluted from a copper electrode,
and zinc ions eluted from a zinc electrode all exert an excellent antimicrobial and fungistatic

effect. From alloy of silver and copper, silver and copper ions can be eluted simultaneously. |

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



.15 The el ectrodes 113 and 114 are rectangular as seen fromin front, and
are provided wth termnals 115 and 116, respectively. The termnals 115
and 116 are fornmed so as to protrude downward fromthe | ower edges of
the el ectrodes 113 and 114, at positiqgns inward of their upstreamside
ends. The electrode 113 and the termTfal™ 115 are integrally formed of the
sanme nmetal 20 material, and so are the electrode 114 and the terninal
116. Theceideg toodksther Evaltage 15 8prdied orplohic ebhet jon el hont it 1¢h alse lpesuifsothered
in the bottomwall of the casing body 110a so as to appear bel ow the

bot t om muiind @€ elited Metat asisng beadyitrdildd Becughtcontiel of deemrmbeirl thegime for
termnals 115 and 116 penetrate the casing body 110a, there are provided
wat erti j -ar ' i1 hi [

wat or t 1 Gen 382 313 AppRap s bR A IRCOULURMCLY o i S8,
| ater, éorn1a dfuble-seal tructung to Bﬁev nt. Ieﬁggﬁe of er .there.

For med ToHQyIEe] {PAAATH OB <O 24 o0 e PR SRR g iobly'S FRYET Odvan
insulating wall 173 for insulating the termnals 115 and 116 from each
ot hep (lrsausigpem)its thpshoice ofivdgthsr 1a sddimgtal ignsaarenct aind ébe adjustoenthef dei ve
circuit included in the controller 80 by way 5 of nonillustrated cabl es.
The par ¢scedtrdtiog of eienl ivak $o Bd bothntadtlfectrivaly.ed i nsi de the casing 110 are

. protected by sleeves formed of insulating materials. Here, two kinds of

sl eeve are wfﬁéiele&ta@g 183 8RY M aryaﬁlraﬁ%éﬁ ﬁcer%%@fpaﬁam%h\%h%taﬁe%iimsucﬁnd

are fitted around base portions of the ter 115 and 11
respectivel irst sl eeves o .for arts thereo

The f 74.are d that f
extend AMBNGPY0 2B AESIIAP r‘fl%%e&’gfdlgtﬁlécee eé‘g?‘?’nonﬁl setl%%é’dgﬁgeQ?Lf?s from the
respectively, and, on the side surfaces of those parts, projections are
f or med, uRdiicen By kythevdarnsiraa ide Wohdsspest pethe| wateh eursens dlavgag snsidesthe and
114 (see Figs. 6 and 7). This prevents the electrodes 113 and 114 from
comlAg cdsingt e, 1. 8) faveke Wadr inkeddhdo Searatersoutlébl BY @ed Bign®l of sof t
rubber, and serve to fill the gap between the first sleeves 174 and the
bottom wal |  gfe i 6RBIRYsiROBYdY 115 itstFCasSREPRG HheOMXRS isldiR so formed as to

be increasingly narrow from its end where the water infet 111 is formed to its end where the
water outlet 112 is formed. That is, the cross-sectional area of the space inside the casing
110 gradually decreases from the upstream side to the downstream side.

15 The electrodes 113 and 114 are rectangular as seen from in front, and are provided
with terminals 115 and 116, respectively. The terminals 115 and 116 are formed so as to
protrude downward from the lower edges of the electrodes 113 and 114, at positions inward
of their upstream-side ends.

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

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

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

in an enlarged view within Fig. 6. The watertight seals 172, together with the second sleeves



15 al so serve to prevent | eakage of water through the gap between

t hensel ves and the casing body | |0a and through the gap between

t hensel ves and the el ectrodes 113 and 114. As descri bed above, the
termnals 115 and 116 are fornmed on rather upstreamside parts of the
el ectrodes 113 and 114, and the first sleeves 174, which are fitted

d i f f id
parts of 3 st IR, Tord B 108 o Q¥ o PeARRPI- bR o bt HREG L SIS G
110b, th f 0l d k= d t ti 17 t . it
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achieved resulting fromthese support portions 176 pinching the top
edges owallhE/3f fersinselpges dbe 1erminals 11depnd 446tfhemsershbnethel evddg. 135  The
filling the gaps between the first sleeves 174 and the casing body 110a.

The f or{ersiaket ssandpanst arpebhrieetd td e diviCtirduiteinued moMe SodidodleRBd bl kday
bet ween -24- |ong and short fingers, and thereby keep an appropriate

i nt exvals RelmReSeliReniel ectrodes 113 and 114 on-the lid 110b side. The
downstream side parts of the electrodes 113 and 114 are al so supported by

support portions formed on.the.ipner face .of. .t he casi 110. Fromt he
bor Fom wal | ORe S OETE s8MmitAE 408 254 6 0o Bhiah B SRBisate wporeiEl By
protrude upward. Likew se, fromthe ceiling surface of the |lid 110b,

f or k- shalgewrssappest of povletiog snataalyr deradevalbindaaf dlesws ars used. fEicy sldsues
support portions 177 (see Fig. 5 and 8). The electrodes 113 and 114 have,

i n thei 174 dosvfested afra Systketiardss, ahdaie filpal drotmdbaket jeptiedgdshpionmbeds b)s
t he support portions 177 and 178 so as to be unnovably held. 10 As shown
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|l eft between the inner surface of the casing 110 an e surfaces of

el ectrodes 113 and t hat, f a fromeach ot her r eover
Shon? + REE st S ok cbdiact 36858 Fla, HDRRRRAL o8, Wrepe MR SRS oBhores
are left between the inner surface of the casing 110 and the top and
bot t om PAGEPrRIECHANE 289 Ermeddwhich fgg%a@dmmﬂl%gébg@@s frmefhdn Pregpdecirodpn i B
t hey nmake cont act

and 114 (see Figs. 6 and 7). This prevents the electrodes 113 and 114 from coming off the

sleeves 174. Second sleeves 175 are formed of soft rubber, and serve to fill the gap between
the first sleeves 174 and the bottom wall of the casing body 110a. The second sleeves 175
15 also serve to prevent leakage of water through the gap between themselves and the casing
body 110a and through the gap between themselves and the electrodes 113 and 114,

As described above, the terminals 115 and 116 are formed on rather upstream-side
parts of the electrodes 113 and 114, and the first sleeves 174, which are fitted around the
~ terminals 115 and 116, form a support for the upstream-side parts of the electrodes 113 and
20 114. Onthe inner surface of the lid 110b, there are formed fork-shaped support portions 176
at po.si‘ci‘ons corresponding to the first sleeves 174 (see Fig. 6). A firm support is achieved
resulting from these support portions 176 pinching the top edges of the first sleeves 174 as

well as the second sleeves 175 filling the gaps between the first sleeves 174 and the casing -

body 110a. The fork-shaped support portions 176 pinch the electrodes 113 and 114 between



15 with the support portions 176, 177, and 178). Furthernore, as shown in
Figs. 7 and 5, spaces are |eft also between the inner surface of the
casing 110 and the upstreamside and downstream side edges of the

el ectrodes 113 and 114. In a case where the casing 110 needs to be nade
narrower, the electrodes 113 and 114 ‘%%y be arranged so that their
surfaces that face away from each other are kept in close contact 20

wi t h t hieng andshemfingers, ofid theechyaksiep qunldpPropratepmearesitbefvoeeni the ehmmtrbdes flBom
maki ng contact with the electrodes 113 and 114, a netal strainer is

di sposeghdon 4 hiethopidtinolwendsl de of the el ectrodes 113 and 114. In the

enbodi nent bei ng described, as shown in Fig. 2, a strainer 180 is

provi ded i nsi nect | i ' tar a r
pr event entrgggfdto o?té(lg%ﬂ@%%téée?{r% Bﬁ?‘ge ?%gr%\% elrsl?’-g%c[]qpééaggvaz vgﬁ%’(??t%gr%’ is
shared as a strainer disposed on the upsireamsjde of the jon eluti
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of the electrodes 113 and 114. As the el ectrodes 113 and 114 are used
for & | easipa bedy, | 1aejorkesbopas suppodapiraersyl 775protrnde apretanday Likewiiseatfeiny the
break. In such a case, the strainer 181 prevents fragnents of the
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for exanple, in the water outlet 112. The strainers 180 and 181 nay be
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removed and that they can be cleaned to renove substances that cause
cl oggi nd78 r as tobesrseyablidieldr i ve circuit 120 for driving the ion elution
unit 100. A transfornmer 122 is connected to comrercially distributed
el ecltri ¢ poweys shddnsia Kig. 7othstedgrtabden 1 10and/11dame so arranged that spaces are left
between the inner surface of the casing 110 and the surfaces of the electrodes 113 and 114
that face away from each other. Moreover, as shown in Fig. 5, the electrodes 113 and 114
are so arranged that spaces are left between the inner surface of the casing 110 and the top and
bottom edges of the electrodes 113 and 114 {except at the places where they make contact
15 with the support portions 176, 177, and 178). Furthermore, as shown in Figs. 7 and 5,
spaces are left also between the inner surface of the casing 110 and the upstream-side and
downstream-side edges of the electrodes 113 and 114,
In a case where the castng 110 needs to be made narrower, the electrodes 113 and 114
may be élrranged so that their surfaces that face away from each other are kept in close contact
20  with the inner surface of the casing 110.
To prevent foreign matter fr.0m making contact with the electrodes 113 and 114, a
metal strainer is disposed on the upstream side of the electrodes 113 and 114. In the

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

connection pipe 51. The strainer 180 serves to prevent entry of foreign matter into the water



15 predeterm ned vol tage. The output voltage of the transforner 122 is
rectified by a full-wave rectifier circuit 123, and is then.forned into a
constant voltage by a constant voltage circuit 124. To the constant
voltage circuit 124 is connected a copstant current circuit 125. The
constant current circuit 125 operates i n such a way as to supply a
constapt . c rrent to tg ~electrode drive circuit 150 described | ater

wi t houteeh&plig SPrimdue Aeaad By 2 vHRrINgE JigRseh on His upstresa §ideroh selop iHhBiRgHMhe
el ectrode drive circuit 150. To the comercially distributed electric
power 1301 is also connected, in parallel with the transfornmer 122, a
rectifying diode 126. The output voltage of the rectifying diode 126 1is

snoot hed byAgothapmeial efraihdr 181 & diﬁ@@ecf 81 FRAddVA PreBmGONSEBRE cketrbage1y a
constant voltage <circuit 128, and is then supplied to a m croconputer

130. T j |
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D2, and re5|stors RI to R7 These are interconnected as shown in the
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and the transistor 2 and the diode D2 form a phot ocoupl er 152. That is,

t he di gdes oblletand. D2 are phot odi odes, and the transistors Q and 2 are
phot ot ransi stors. Suppose nom1that the m croconputer 130 feeds a

hi gh- 1 evel t 0 e )
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transi st or he tran [ turn urrent
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applied to the base of the transistor @G. Thus the transistor B turns
on.100n anth downsiesampzdes, oftthe elecades respeciavaly. ahke straikers h80 apcd Bl areomadeq

is off, and accordingly the transistor Q4 is off. In this state, a

curr enterhbwble for that theefoacigd enatied @aught in them can be removed and that they can be

cleaned to remove substances that cause clogging.
Fig. 9 shows the drive circuit 120 for driving the ion elution unit 100. A transformer
122 is connected to commercially distributed electric power 121 so as to step down 100 Vioa
15 predetermined voltage. The output voltage of the transformer 122 is rectified by a full-wave
rectifier circuit 123, and is then formed into a constant voltage by a constant voltage circuit
124. To the constant voltage circuit 124 is connected a constant cun‘enfn circuit 125. The
constant current circuit 125 operates in such a way as to supply a constant current to the
electrode drive circuit 150 described later without being influenced by variation in the

20  resistance through the e_lectrode drive circuit 150.
To the commercially distributed elect?ic power 121 is also connected, in paraliel with
the transformer 122, a rectifying diode 126. The output voltage of the rectifying diode 126
is smoothed by a capacitor 127, 18 then formed into a constant voltage by a constant voltage

circuit 128, and is then supplied to a microcomputer 130. The microcomputer 130 controls



15 el ectrode 113 to the cathode-side electrode 114. As a result, in the
ion elution unit 100, there are generated netal ions as
positively-charged ions together with negatively-charged ions. Wen a
current is passed through the ion elutpgn unit 100 in one direction for a
long time, while the electrode 113, which is at the anode side in Fig.

9, wears, Off.. l.ec de 114 ich is at e cat hode, sik.de,, col.l ects
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it. Moregver, chlorides, and sul fides. of the netal of which the el ectrodes
are for EWEWECBWH@HE@B?@ﬁ“§W@ﬂthﬁFﬂ5W6§J2#his degr ades. t he performance
of the ion elution unit 100. To avoid this, the electrode drive circuit
150 i s so coihe glecizode tave titcugakdObe coppowt ad NRW-typet themsismiraf)lttb €3, diodehe
el ectrodes reversed. To reverse the polarities of the electrodes, the
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vol tage applied between the lines LI and L2 and thereby reverse the :
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reached. Wien the resistance through the electrode drive circuit 150, in
par ti cultansisthes Q baidkQ3ncephabdtradsstoss.ect rodes 113 and 114, varies and as a
result, for exanple, the current that flows between the el ectrodes

decreases, t ltapgeRIoINthatihenEbloceinpEtet 130 Reds @hiSleldl VoRbidd tata el LRERI 4 O
conpensate for the decrease. However, as the total use tine increases,

the ion I j t V, : r i
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reversed, or even_if the nod f control . is switched to an el ectrod
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for a longer tinme than_in normal operation so that inpurities deposited
on the ersgeisdtfeRdaned Rdr andbibjs ausas\echias tr begnniied o thedase of hettrapsistoads. of
the constant current circuit 125 is raised, it is no |onger possible to

Thus, the transistor Q3 turns on.

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

accordingly the tran;istor Q4 is off. In this state, a current flows from the anode-side

15 electrode 113 to the cathode-side electrode 114, As a result, in the ion elution unit 100, there
are generated metal ioﬁs as positively-charged ions together with negatively-charged ions.

When a current is passed through the ion elution unit 100 in one direction for a long

time, while the electrode 113, which 1s at the anode side in Fig. 9, wears off, the electrode 114,

which is at the cathode side, collects impurities such as calcium in water in the form of scale

20 deposited on it. Moreover, chlorides and sulfides of the metal of which the electrodes are

formed are produced on their surfaces. This degrades the performance of the ion elution unit

100. To avoid this, the electrode drive circoit 150 is so configured that it can be ope.rated

with the polarities of the electrodes reversed.

To reverse the polarities of the electrodes, the microcomputer 130 switches modes of



15 conpensate for the decrease in the current. To cope with this, in the
circuit under discussion, the current that flows between the el ectrodes
113 and 114 of the ion elution unit 100 is nonitored on.the basis of the
-voltage that it produces across the resistor R7. Wen the current
beconmes equal to a predeterm ned ni ni-AUm current, a current detection
circuit 160 detects it. The fact that the m ninmum 20 current has been
det ect edontsoltsoar soninver dhd valtnga applodddetitweta (B3 inestll. cind K2 andetebgfrevarse the
phot ocoupl er 163, through a phototransistor @ to the m croconputer 130.
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make it indicate a predeterm ned warning. A warning indicator 131 serves

as the indicat or -ni i ndi gat 14 rovided. i
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with a fault .such as.short-¢ircuiting within the electrode drive circuit
150, t he&pRailtyyppd syitahes BARGSCR CORT S diesthet Thore e Hee @ predaierpahg
| arger than a predeterm ned maxi numcurrent. On the basis of the output
of tH s countriemtachist ect or, the microconputer 130 drives the warning

i ndicator 131. A current detection circuit 161 serves 5 as the current

detector. FurWwhed ifeirésistitt@nhiogh ekt dledirodeldtivgeir@fit 191e icpnabamntthe wsisehte
circuit 125 becones |lower than a previously set mninmumvoltage, a
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| i kewi se drives the warning in tor I ons generate

the ion elution unit 100, are added into the washing tub 30 in the
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agent are added in the final rinsing process. Fig. 14 is a flow chart
showi ng tompeserieiérdhe decregser atiowever @s the totdl usé figierigereases, thiéorf Elmtibn unit
rinsing process, on conpletion of the squeezing process in step 5500, the

f | ow10 pr nreadahubidy Salesheénd difitsShiful 340 ,W%ﬂetﬁilﬂiaé@éns) eterbidelhd plaritis of
treat nent substance is selected is checked. |If "addition of a treatnent

subst ancgye ¢ 3tr8&ls&ed Relst, QY WersBlthd A8 O cdnBi®l is switched to an electrode cleaning

mode in which the electrodes are kept at particular polarities for a longer time than in normal

operation so that impurities deposited on the electrodes are forcibly removed, or even if the

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

To cope with this, in the circuit under discussion, the current that flows between the
electrodes 113 and 114 of the ion elution unit 100 is monitored on the basis of the voltage that
it produces across the resistor R7. When the current becomes equal to a predetermined
minimum current, a current detection circuit 160 detects it. The fact that the minimum

20 current has been detected is transmitted from a photodiode D3, which is a part of a
photocoﬁpler 163, through a phototransistor Q5 to the miérocomputer 130.  The
microcomputer 130 then drives, by way of a line L3, an indicator to rﬁake it indicate a
predetermined warning. A warning indicator 131 serves as the indicator. The warning

indicator 131 is provided in the operation/display panel 81 or in the controller 80.



15 operation/display panel 81, the flow proceeds to step S421; if not,
the flow proceeds to step $S401 in Fig. 12 to performthe final rinsing
process in the same nmanner as in the rinsing process already perforned.
In step 5421, whether or not addition of, two kinds of treatnent

subst ance, nanely nmetal ions and a softening agent, is selected is
checked. If "addition of netal ions and a 20 softening agent” is

sel ect ed t hr oWEFFO¥&R ttP e omith ﬁefaﬁﬁeﬁ&bl%n?h@ﬂs%"bl?mﬁaﬁ’féhl%ﬁle lerdrode glgive
proceeds to step 5422; if not, the flow proceeds to step 5426. In step
5422, t hrenii ¥50athtrs ishpevided 4 cement aletestor S dorattsSb carenbbeihg dpeeretdian 8o
that water flows through both the nmain and sub water feed passages 52a

and 52b. pré&i@pmBde? magimusedudtent 0NO€thE bk Bf B&L&Sp utﬁoﬂ)ﬂﬂsie&zeédmd&%étcﬁm@nt
of mater for -29- which the main water feed valve 50a is set, i.e
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they are fornmed are eluted into 5 water. In a case where the el ectrodes
are fornkb becogies Jewer thas ar previongy say minigym voltagear esltagd defection ditewit 162
positive-side el ectrode, causing silver ions Ag' to be eluted into water.

The curdeadts ithatd thé ﬁﬁ\&ob@ﬁild\ﬂe:nl FoneketliRlrivoshis wasniAg didi@aedr 1gurrent. The
water thus nixed with ions enters the detergent chanber 54, and is
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the washing tu anoun wat er srral

of the nmi er feed val ve 50a flows out of the sub water feed val ve
50b, and®it E ﬁﬁ@ fgh the sub water feed passage 52b into the

treat nent agent chanber 55. If a treatnment agent (softening agent) is put
in tHe treatMetal iagenrd ehiofisaingsment psddsasaaldesgtment gggninkrehadded én the final

t hrough the siphon 57 into the washing tub 30. That is, the treatnent
agent ( sthsisgipngeagedig. 14ds adbedclait shoevirpaiie stdqueRcd h%ldiperations for final rinsing.

In the final rinsing process, on completion of the squeezing process in step S500, the flow
proceeds to step S420. In step S420, whether or not addition of a treatment substance is.
selected is checked. If “addition of a treatment substance” is selected through settings on the
15 operation/display panel 81, the flow proceeds to step S421; if not, the flow proceeds to step
S401 m Fig. 12 to perform the final rinsing process_in the same manner as in the rinsing
process already performed.
In step S421, whether or not addition of two kinds of treatment substance, namely
metal ions and a softening agent, is selected is checked. If “addition of metal ions and a
20  softening agent” is selected through settings on the operation/display panel 81, the flow
pro'ce-e‘ds to step S422; if not, the flow proceeds to step S426.
In step S422, the main and sub water feed valves 50a and 50b are both opened, so that
water ﬂowé throﬁgh both the main and sub water feed passagés 52a and 52b.

Step S422 is a metal ion elution process. A predetermined amount of water for



15 the netal ions are. The principle of a siphon does not work until the
wat er | evel inside the treatnent agent chanber 55 reaches a

predeterm ned |l evel. This makes it possible to keep the liquid treatnent
agent (softening agent) in the treatnepy.agent chanber 55 until water is
poured into it with due timng. Wen a predeterm ned amount of water
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|l ong as "addition of a treat ment agent is selected, irrespective of
whet her spacentsidg ttr e dimelineagsnt tl(%dﬂverﬂlwglta@%@mtapph@ puvoliaget hetween the
treat ment agent chanber 55. -30- When a predeterm ned anount of water
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113 and 4 sto ed Ev 5.,after. the ion elutio it 100 stops
enorn phis? Aing bPBRE sian R348, Caiink et Pl AR LGTbe Byled iR 38" Thg
wat er until, vvhen the water | evel inside the washing tub 30 reaches the

set watcBreniciial flows betvsa the elncigdesaiser direct mirgat ¢ rThsewatabdws, mixedswidp
S422, nmetal ions and a treatnent agent (softening agent) are added

si mul t amsnaisioys erthisshe dewepeat chanles Sdptndacgased ilryugheihn vidat ovtlee Spenhdd
during 10 which the ion elution unit 100 generates netal ions needs to

conpl et gheh Q¥ Shat @RS AR @ whdkihge,pdy. ch the principle of a siphon
works to add the treatnent agent (Softening agent) into the washing tub
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elution unit 100 sto geperating netal ions, additional water free of
met al i dkavS eutpd ‘t}g-pgsugo\ﬁqttéquee@wa}(\re %]'Stlf@ﬁfe through the sub water feed passage

52b into the treatment agent chamber 55. If a treatment agent (softening agent) is put in the
treatment agent chamber 55, it is added, along with water, through the siphon 57 into the
washing tub 30. That is, the treatment agent (softening agent) is added at the same time that
15 the metal ions are. The principle of a siphon does not work until the water level inside the
treatment agent chamber 55 reaches a predetermined level. This makes 1t possible to keep
the liquid treatment agent (softening agent) in the treatment agent chamber 55 until water is
poured into it with due timing.
When a predetermined amount of water (sufficient to cause the principle of a siphon to
20  work in the siphon 57, or more) is poured into the treatment agent chamber 55, the sub water
feed valve 50b is closed. This operation of pouring water, i.e., the operation of adding a
treatment agent, is automatically performed so long as “addition of a treatment agent” is
selected, irrespective of whether or not a treatment agent (softening agent) is put in the

treatment agent chamber 55.



15 here is that addition of metal ions and addition of a treatnent agent
(softening agent) be perforned individually wthin a single sequence. As
described earlier, the termnal 115 and the el ectrode 113 are integrally
formed of the sane netal naterial, anghso are the termnal 116 and the
el ectrode 114. This, as opposed to a case where different netal parts

are jointed t t ot ial .difference. 20 between. the
el ectrode angﬂﬁgr%%ﬁe&@xﬁﬁt %ﬂ‘g“"g roef\e;\g}rl{E STEY dr gvéti%ow.et%?r}ésﬁe?o,ur‘?dom rjil&;e
them integrall el ps, si.mplify the nuf acturi ng process. The el ectrodes
115 anaveainari 3 mal el ke thed Marais SRab wHer i of sl s avess idin

- decreases fromthe upstreamside to the downstream-side. This pernmts the
el ect r odddedt up 1o ghenbet Watenlavel ta obtare acpredatermindd wonaentrationd of mesal edeein
themless likely to vibrate even when -31- they wear and becone thin.
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and short-circuited. The electrodes 113 and 114 are supported w th spaces
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short-circurting ween the e resul ting Trom
growh of a netal lLayer fromihemto the inne urface of the casi 110.
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el ectrodes 113 and 114, while it is inevitable that the el ectrodes 113
and 114 waeterdeval, titrstepsdeeding wetemnaccept able that the terminals 115 and 116
do. In the enbodi nent being described, the parts of the termnals 115

and 116 | ocataddeseifiedeabohe i asdpn2R] hetdl Gordr AidectresinmByt ddiat Hotenmas aga)
and 175 10 forned of insulating materials, and thus suffer less from wear

and 116 15 “RE FRAIPLSR [onis oy B, BETh RECRAA IOl GREyRFeAa B 10
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t hereof where the interval between themis narrow. They wear quickly also
at the diwggg which the principle of a siphon works to add the treatment agent (softening agent) into
the washing tub 30. Either of these periods may start and end earlier than the other. The
treatment agent (softening agent) may be added while, after the ion elution unit 100 stops
generating métal ions, additional water free of metal ions is being poured. What is important
15  here is that addition of metal ions and addition of a treatment agent (softening agent) be
pexfonhed individually within a single sequence. | |
As described earlier, the terminal 115 and the electrode 113 are integrally formed of
the same metal material, and so are the terminal 116 and the electrode 114.  This, as opposed
to a case where different metal parts are jointed together, prevents a potential difference
20 between the electrode and terminal, and thus prevents corrosion. Moreover, forming them
integrally helps simplify the manufacturing process.
The electrodes 113 and 114 are arranged with a taper so that the interval between them

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

remain parallel to the current of water, and thus makes them less likely to vibrate even when



15 The termnals 115 and 116 are forned, indeed, on rather upstreamside
parts of the electrodes 113 and 114, but not at their very ends but at
positions inward of their ends. This elimnates the risk of the

term nals breaking at their base portigns as a result of their wear,
having started at their ends, reaching the term nals. The upstream side
parts o I 13 : Vi lb i .
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downst r eapt si de rt. s of .the electrodes 113 and 114 are supported by
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firmy in this way at both their upstreamside and downstream side
parts, do notlhgiclcapdeselidmndn]l 14 anasenpostad matht spaqesileft bptweem theasandiderinngk
of the electrodes 113 and 114 breaking as a result of vibration. 32 The
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and protrude downward therefrom Thus, even when condensation occurs on
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the casing body 1rCa (when laundry washing 1s per rm wat er
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fl ows down al ong the cables connected to the termnals 115 and 116

wi t hout aPrdgérvhily ihis inendtablioilinidhe elestrodasvid 8 ingd Hé4 peanvithbee, tisungrgentalge
and the casing 110. This elimnates the risk- of the termnals 115 and
116 bei nbatstherterminale Uil exhdbyl€c dodehs e smbadimeitihbeiog slesgibbddshe fateofl the
arranged with its | onger sides kept horizontal. This nmakes it easy to
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el ectrodes 113 and 114, in such a way at they protrude downwar om

t he ttomwal . of, 1.he casi bady | | .. The water outlet. 112 of.the
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hi gher fl ow resistance than the water inlet 111. ' Thus, the water that has
ent er ed THePrevens bigakans of highminglnd Ihand i 16 inthe middle eiyses the interior of
the casing 110 without formng a

It is at positions inward of the upstream-side ends of the electrodes 113 and 114 that

the terminals 115 and 116 are formed. The electrodes 113 and 114 wear from those parts
thereof v;rhere the interval between them is narrow. They wear quickly also at the ends.

15  The terminals 115 and 116 are formed, indeed, on rather upstream-side parts of the electrodes
113 and 114, but not at their very ends but at positions inward of their ends. This eliminates

the risk of the terminals breaking at their base portions as a result of their wear, having started

at their 'erﬂlds, reaching the terminals. |

The upstream-side parts of the electrodes 113 and 114 are supported by the first

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

electrodes 113 and 114 breaking as a result of vibration.



15 pool of air, and thus conpletely soaks the el ectrodes 113 and 141.
This prevents a situation in which part of the electrode 113 and 114
does not contribute to the generation of netal ions and thus renains
unel uted. Not only is the cross-sectiaqigl. area of the water outlet 112
smal l er than that of the water -inlet 111, the cross-sectional area of

t he space insjde the casjng radual decr eases 0 fr.om.the stream
side to the &ﬁn@pplé'&fﬁ a%gﬂdljfﬂ? geﬂ%@%k%r%%& ol off ¢ ai@flﬁgﬁ’é’gyéﬂg?éaﬂ&s
and bubbles jnside the ion elution unit 100 less |ikely, and thus ensures
a smoot Wretiidectwayyard iagretromr dhus, j eyep svhen spndms@ipmpe csirscaudie mytsde of be
the el ectrodes to renmain uneluted. Mreover, netal ions are permtted to

qui ckl y chsagd 10he ®irestitr oithepol hikamgl cdrdtdetamith dreecaspreeveiyt tDaf ¢vatien laundry
returning to them Thi-s hel ps enhance ion elution efficiency. -33 The

ion el uty,QRingnk berkSihdSwih HARASFhtd FrdM @ IR RbYReF tdhBEHh BRSSBIG %R 1), or
which is set ~ for a high flowrate, and thus a l'arge anount of water

fl owsc t hrou { th i 0 This permi,ts nmetal ions to b
carr o Bt St b€ Safhe 1O belth Cort b R B e R B o Pt mif

to the e|lectrodes 113 and 114. This hel ps enhance ion elution, efficiency.
5 The wat@¥s domn along the Fagﬂl?sa@ap%caeﬁito VR derrinals 1 1 avbl | Qithpw lingering atthe
inside the casing 110. Thus, when.water stops being fed to the ion

el ut i on hoondari@hetwmédn thheervanads 11hsndié16 med theaasieg UfldonThinietinifAef thowisk
out of it through the water outlet 112. This prevents a situation where,

in a col ¢ HheasMiinal N5 WALHEN ¢ BBt Bh&tPcirfified Syt hdeARINGatdA 0 ”If}{eec%i%% Bdy h
the result that the ion elution unit 100 is broken or destroyed. IO The

Tra TR AR HR0iRdobET IR KERIHP D] Il pREE I ST E R,
the ion elution uynit 100, .the foreign tteét}jfiqgc%ruo%ht by the_ strainer

180 48 oérRiplstdoradchiG mdidh werpaedt on sigenA ff d1pred dhfsinieh 2
el ectrodes 113 and 114 from bei ng danmaged by foreign matter, prevents
t hem f r owapthiahthey portrudei dowmnaedifrom the beltgm walliof dre casidg badis1 1. an
excessively large electric
The water outlet 112 of the ion elution unit 100 has a smaller cross-sectional area and
thus a higher flow resistance than the water inlet 111. Thus, the water that has entered the
casing 110 through the water inlet 111 fills the interior of the casing 110 without forming a
15 pool of air, and thus completely soaks the electrodes 113 and 141. This prevehts a situation
in which part of the electrode 113 and 114 does not contribute to the generation of metal ions
and thus remains uneluted.
Not only is the cross-sectional area of the water outlet 112 smaller than that of the
water inlet 111, the cross-sectional area of the space inside the casing 110 gradually decreases
20 from the upstream side to the downstream side. This makes production of disturbed currents
and bubbles inside the ion elution unit 100 less likely, and thus ensures a smooth current of
water. There is no risk of bubbles causing part of the electrodes to remain uneluted.

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

prevented from returning to them. This helps enhance ion elution efficiency.



15 current to flow or causing shortage of generated netal ions. The
strainer 181 is disposed on the downstream side of the el ectrodes 113 and
114. Thus, even when the electrodes 113 and 114 wear or becone brittle
after long-tine use and ultimtely thgy_break and let their fragnents
flow off, the fragnments are caught by the strainer 181 so as not to flow

further downstr N r r nts of thecel.ectrod 11 nd . 20
114 from camadeag s o boRl BUIF bR B v RS R T GRE S e Wl of B
elution_unit. 100 is incqrporated in a washer as.in this enbodi nent

wi t hout f‘?"h?éﬁgﬁr PhErs aﬁgdg‘é%mfai%eﬁm?w\g?wt QVﬁrthB?UgLrt%WErPélstl@f“ftlhkdo-
el ectrodes may stick to laundry. Foreign matter or fragnents of the
el ect r oddimpgrmstsirhetalr iogda hmbe catrigd mait pf thvbeasimgel10 qufickin and previestsaher dnmar y
is squeezed and dried with foreign matter or a -34- fragnment of the

el ect r ogesrdiyf fo 15t lektrbdesi 13 add Pe4.s oThivhelpyediaticd I8 ehitibh effRidi8y. t ouch the
foreign matter or fragnment of the el ectrodes and feel annoyed or, in an

- extr case g6kt US et Iti%fz :1§S lorti'%{[eﬁ %gz%e]nl%#gp;‘le%l RS rtl;?/e %p%g% Sl B cgg‘ihé) S

avoi d such a ‘situation. necessar rovi de bo

the strainers,!80.and 181. One.or .bpoth. 5 of the strainers 180 and.18

mmy be Ottt SHUS QY0 RS AT DeiRG A tebe At cligt et D0 A icohter Hiside e
the flow chart of Fig. 14, in step S423, rinsing water mxed with the

met al i dews ehitign uing H00Bawe et efgiethroyglotheewitagouttpeidy. | Thiagirewentsda wibtabion
powerful current of water (powerful swirl) to pronpt contact between the

| 'aundry vetiede tiha ookt Rhsdm ige Widr Sdmatkhd thstfe thbQasiig BB} freddles a@nthe result that
(softening agent) to the laundry. 10 Sufficient agitation with a powerful

swi rl PRI iR il BbReRBAaGkBALITENt agent  (sof tening agent) to

uni formy dissolve in water and reach every part of the laundry. After
T owfbr oceeds o BEEE. 14itisfored R Relyiieisy et 4B edfpn g
perfor ms"Ighuvsf.l,i é\benawligll s%li%ufro;eeignlg m%]’;termgtp?'gsegtngnl tC}ixe water fed to the ion elution unit 100,
the foreign matter i§ caught by the strainer 180 so as not to reach the electrodes 113 and 114.
This prevents the electrodes 113 and 114 from being damaged by foreign matter, prevents
them from being short-circuited by foreign matter and causing an excessively large electric
15 current to flow or causing shortage of generated metal ions.
The strainer 181 is disposed on the downstream side of the electrodes 113 and 114.
Thus, even when the electrodes 113 and 114 wear or become brittle after long-time use and
" ultifnately _théy break and let their fragments flow off, the fragments are caught by the strainér
181 so as not to flow further downstream. This prevents fragments of the electrodes 113 and
20 114 from damaging objects located downstream.
In a case where the ion elution unit 100 is incorporated in a washer 1 as in this
| embodiment,'wi_thout the strainers 180 and 181, foreign matter or fragments of the electrodes

may stick to laundry. Foreign matter or fragments of the electrode may soil or damage

laundry. Moreover, if an article of laundry is squeezed and dried with foreign matter or a



15 swirl). The aimhere is to make the netal ions stick to the surface of
the laundry and exert their effect. Agitation is perforned gently
because, so long as there is a current of water, however mld it is, the
user is unlikely to m stakenly believe3shat the operation of the washer |
has ended. If, however, there is another nmeans for making the user

o dropt BaR ofrhP slihlsies, B, NIBF0 S5 Bl PlioChPE Beabicis pavoreled Mo -
the user's attentio t he ter. may, be pt still, instead of bein

agi t at QTR {AICLEE Fareh, i clactide aud f annsed Opef A8 FXBPME CARE, get hurt
sufficiently long to permt the laundry to absorb netal ions, the flow
proceedsy o Pisppsisais strpimexst 180 284 18] halps eegid onch ssitpdief.ormed with a
powerful current of water (powerful swirl) again to nmake doubly sure.

-35- This peltris hét diedlately Osteséady (@ p@Ridadiis tHeGkralrereV@addn®Ie PRktes fh
the laundry which they have thus far failed to reach. After step $425,

the &l Oécﬂj\ﬁ 1Ak Q& 3 1?@ and §81 ﬁ%g Be ol ‘ﬁpovﬁﬂegghatttﬂﬁr Qé’sleﬁ&téﬁ{sl%eg?@ip??brlréeﬂt at ed

repeatedly int orward and then réverse directions at

intervals to,l gose the |ayndry. This rmts.the laundry t prea
evenly in thga%%{?’ﬁg‘ﬁ{“ﬂﬁﬁ% Ogﬁl%rre“pé? éttepﬁﬁf Bpsiag e IH’@‘GE(B’Y‘“;’( Ps"GrP.“et
exanpl e of how tine is distributed anong the individual steps is as

f ol | owsiongtaap therpgnmesbwest (polftaning jednilsis eitated with atoerfud cepersadiviterd | d
swirl) lasts for 4 mnutes 15 seconds; step S425 (powerful swirl) lasts

for 5 s@uongfi seitl) s pepmB40atact basesai thg landrd Sndiheanrdilrions draisstiskinglof the
m nute 40 seconds. Thus, it takes 10 minutes in total to perform steps

S423 1 04;:9488nt A nPlsbREk biolthe ABsaabl e to add netal ions and a
t reat ment aggntg%?s Sfteniia?érlggﬁétlg)teﬁt)e sep{;'rately. This is because, when

T e RSB R PSP 58 S Pkl e
Fowever ’(solftre]ming agent) to uniformly dissolve in water and reach every part of the laundry. After
agitation with a powerful swirl for a predetermined period of time, the flow proceeds to step
S424.
In step S424, by contrast, agitation is performed with a mild current of water (mild
15 swirl). The aim here is to make the metal ions stick to the surface of the laundry and exert
their effect. Agitation 1s performed gently because, so long as there is a current of water,
however mild it is, the user 1s unlikely to mistakenly believe that the operation of the washer 1
has ended. If, hbwever, there is another means for making the user recognize that rising is
being performed, for example, if it is possible to display an indication on the
20 operation/display panel 81 to attract the user’s attention, the water may be kept still, instead of
being agitate;d.
After agitation with a mild swirl for a period of time sufficiently long to permit the

Jaundry to absorb metal ions, the flow proceeds to step S425. In step S425, agitation is

performed with a powerful current of water (powerful swirl) again to make doubly sure.



15 rinsing water, a considerable anmount of netal ions remain intact

t hroughout, and the reduced antimcrobial effect can be conpensated for
to a certain degree by appropriately setting the concentration of netal
ions. Accordingly, in this enbodinent, jyyetal ions and a treatnent agent
(softening agent) are added sinultaneously so that, while the obtained
antimcrqbial .effect. is sonewhat reduced, the tine_required for rinsing
i s reductts BEMHSHsiRdaniie Waf’}iﬁa’é‘} %?(ctéseé(ewprs% Pakef the gﬁué‘éﬁ’e\‘ﬁ"’éﬁ%@aﬁ%?y
in separate rinsing processes. This hel ps make housework efficient. It

i s i nevithebleefalpdto reheh.net al i ons neet the treatnent agent (softening

agent) inside the washing tub 30, but it is desirable, to prevent their

contact bef orgfi¢rtheyp sues atideltbw iccebtieto Was [H406. t1DstdP S406 thBimisator 33 is
enbodi nent, the nmetal ions are added into the washing tub 30 -36- through

the main. E@lﬁﬁ@?w%%ﬁn@ ygg t 161

54, and toﬁéﬁ{epéag‘t@ﬂn%nt%agent (so pg?]r} ﬁbg@gé?%? |§ag§%(gg{lﬁlﬁ?§@%vﬁm |mr]1g
tub 30 throu the . treatne ent chamher 55. That is, t passage .
thr ough G TeRdBhe Tht BRsrbe BB acu a0 arpa g e 40 0B 3raRE o o
t he passage through which the treatnent agent is added to the rinsing

wat er . SfoThqueepn@@mien.cont act bet ween the netal ions and the treatnent
agent (softening agent) before they neet in the washing tub 30, and thus

prevents the ArteRhmplenst Howotimeek idisgritaned aabngMhelindit fdual stegd @18 tfolkgen step
(softening agent) in a high concentration, form ng conpounds, and
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ri nsing proc _ escri bed as beil ng ‘perforne tored-wat er
rinsing” with rinsi wat er_.st or in the mashing tub 30..lt Jis, however,
[l o " DosEhitte S SRS SRR PR 1t 8T g SePadl e a0 O SurenaE s
rinsing." In that case, water mxed with netal ions is kept supplied.

Al so 1@heppreasing) dassutoy 1osbarindl seppdad Tpent {akeh 16 pepntsupaotah Hpe Hse

it is necessary to perform"laundry-spreading rinsing” with water
suppl i edSétice HHai n, wat er

In principle, it is desirable to add metal ions and a treatment agent (softening agent)
separately. This is because, when metal ions make contact with treatment agent ingredients,
they form compounds, and this lessens the antimicrobial effect of metal ions. However, in

15 rinsing water, a considerable amount of metal ions remain intact throughout, and the reduced
antimicrobial effect can be compensated for to a certain degree by appropriately setting the
concentration of metal ions. Accordingly, in this embodiment, metal ions and a treatment
ageﬁt (softening agent) are added simulténeously so that, while the obtained antimicrobial
effect is somewhat redﬁced, the time required for rinsing is reduced as compared with in a

20 case where they are added separately in separate rinsing processes. This helps make
housework efficient.

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

washing tub 30. In this embodiment, the metal ions are added into the washing tub 30



15 mxed with netal ions is used Addition of the first treatnment
substance, nanely netal ions, and addition of the second treatnent
substance, nanely a treatnent agent (softening agent) are both optional.
That is, addition of one or both of th®ireatnent substances can be
omtted. When addition of both the treatnent substances is omtted, the

f1ow prgg %h% Pl RhfeP £ehatisdBe S8 RnPHh dfifugh tg&e&&ygt@‘ﬁ%htg%y 7l @

descriptio e glven case ere only one o

treatment .substance is.added.,.f . i t 21 | Lion ki nds of
tr oat neree iRt SRRt anaddlal GR yadRng o B g adhe R meh et
sel ected, it neans that addition of only one of themis selected. In this
case, tHEMYEHROpr bbaasdhe passeagiheoueh whivh themetabipnsaresaddegh ¢q Hesingwatfsts
addition of netal ions as a treatnent substance is selected is checked.

| f addi sdparatofronethal passags thoughlvddtiethe tréstmettoagept ccakidd 1d ohestingnSh2iTer.
otherwi se, the flow proceeds to step S428. In step S427, the main water

f eed svalTyR pp@antsScofRRNB&hwesPtHeNA taVRhEEnd the Weatn @ Ugkh f(&tﬁtenﬁgragm) WefoRS

feed passage 52a. The sub water feed valve 50b renmains closed. "When water

vol 1 age BU TRt Pt e o, R4 by Hher R ne ol o il el BORac el

which the electrodes are forned are eluted into water. \Wen a

pr edet et HeMMERb ARt oofigies ageniddove threhhepagentration, | lorpingr eempanngs.t Al
washing tub 30, and it is judged that, thereafter, sinply water free of
met al i bnsingebdsartimibrebibDeffdtied up to the set water level to obtain a
predet erm ned concentration of netal ions in rinsing water, the

application g thhmoveldeasptibe hbFinal ARiiA® PR kN3 d%§t(i|ilbleé‘£s ibéin?‘p%ﬁ@ﬁﬁed Rven

after the ion elution unit 100 stops generating netal ions, the main

2l OB B R el L s o B A
water. possible to perform the final rinsing process as “supplied-water rinsing.” In that case, water
mixed with metal ions i;s, kept supplied.
Also when the laundry does not spread evenly in step S406, and therefore it is
_necessary to perform “laundry-spreading rinsing” with water supplied once again, water
15 mixed with metal ions is used
Addition of the first treatment substance, namely metal ions, and addition of the
second treatment substance, namely a treatment agent (softening agent) are both optional
That is, addition of one or both of the treatment substances can be omitted. When addition
of both the treatment substances is omitted, the flow proceeds from step S420 to step S401 as
20 described earlier. Now, a description will be given of a case where only one of the two
kinds of treatment substance is added.
If, in step S421, addition of two kinds of treatment substance, namely metal ions and 2

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

case, the flow proceeds to step S426.



15 After step S427, the flow proceeds to step S423. Thereafter, the flow
proceeds, as.  when netal ions and a treatnent agent (softening agent) are
added si nmul taneously, through steps S423 (powerful swirl), S424 (mld
swirl), and S425 (powerful swirl) to st3gp S406 (| oosening and
spreading). If, in step $S426, addition of nmetal ions as a treatnent

substance is l'a(g{e 55942%‘3%%911}1& &t nt Qd ectgt(:: {51@{%{1 no@l?%'s b Qe ?’uﬁﬁs{a‘?}?% ﬁ'gesr%iected

agent (softening agent) alone is se hi's ‘case,

proceeds t p n st 428, he and sub aI ves
B0a and BEHPE” bR ATHR RIS, OER iy el s e G- PG ot e ALTeF
and sub vvater feed passages 52a and 52b. However, the ion elution unit
100 is ribe Havinrescedsiedstemeéd®t.ore no metal ions are generated. Wien a -38-
sufficient anobunt of water to cause the principle of a siphon to work is
poured into tletept 342431 thenhaiagenér fekthndies SGHis opatkd] be that eatentioivsay@ngh the
(softeni ng agent) is added through the siphon 57 into the washing tub
the sy \)(;\ﬁ&efeeii %@Qa%@"jﬂt? S5fR & &itelsﬁ@d vﬁr(,%rso@fﬁeﬁ{amfs%s%&'b VAL waiged
vaI ve 503 'S c osed main water feed val ve 50a continues to fee
wat er | ev. e the b30 re est
cot e B SR It ot HBon P hod ARk BRve el 92 @%P 3 VO Figen e
proceeds to ste 8423 Thereafter, the flow proceeds, as when netal |ons
and a t relaeradss | khant 1 14T thehiony ohdermetalafavhichiths ekactronessare bersneg are luisdgh
steps $S423 (powerful swirl), S424 (mld swirl), and S425 (powerful swrl)
to step mdGatetO Whma@mdm@rmhwdammdbmater Aixedasith maed icbay poured ano the a
case where only one kind of treatnment substance is added, the steps with
a power f Was}ﬂ% fulb: 302 ol bCis SWged thaNfhetARBY, %1@@&’/‘@5/&1&' &b llnel%[ ?on@'deeds to be

performed so that f he treat ment substancé firmy sticks to the laundry.
It 15,00t cessa |st i_bu anong_the | d|v dual .
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rinsing water, the application of the voltage to the electrodes 113 and 114 is stopped. Even
after the ion elution unit 100 stops generating metal ions, the main water feed valve 50a
continues to feed water until, when the water level inside the Washing tub 30 reaches the set
water level, it stops feeding water.

15 After step S427, the flow proceeds to step S423. Thereafter, the flow proceeds, as
when metal ions and a treatment agent (softening agent) are added simultaneously, through
steps S423 (powerful swirl), S424 (mild swirl), and S425 (powerful swirl) to step S406
{loosening and spreading).

If, in step S426, addition of metal 1ons as a treatment substance is not selected, it

20  means that addition of a treatment agent (softening agent) alone is selected. In this case, the
flow proceeds to steﬁ $428.

In step S428, the main and sub water feed valves 50a and 50b are both opened, so that
water flows through both the main and sub water feed passages 52a and 52b. However, the

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



15 for a treatnent agent (softening agent), and therefore tine
distribution is adjusted to suit each treatnent substance. A treatnent
agent (softening agent) does not take so long a tinme as netal ions do to
stick to laundry. Accordingly, it is peggsible to perform after step
$428, only steps $423 (powerful swirl) and S406 (| ooseni ng and

spreadi ng). .and finish.step S423 ower,f ul ri). 20 br| 0 npl e
P b0 IHGERS SR B PHET B Aurs e HAPie Glop SoAdPVGHE KTRoNEh Bia e
current circuit 125 of the drive <circuit 120 controls the voltage so
that thiedmepksgent Khamberoids apétheepatiisat afest (sofidainglapent)nsladdedahranghities
constant. This nmakes the anount of eluted netal ions per unit tine

const antipho/¥7 intd the veashingtuoB0 ehe hiddwaet fed ivalve Spets didlel. ti me const ant,
by controlling the anpbunt of -39- water passed through the ion elution

unit 100 andgihe aR@xr g0 wta!eF?eédo{ral‘O@'S@B 1§ el ﬁle%hﬁke\gate{ "ﬁéed' val ye 50a

possible to control the concentration of i‘ons 1 nside |ng
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direct current, If 5 this current is an alternating current, the

fol | ow N@t%ﬁ@ﬁﬁ‘bﬁeﬁﬁ‘éﬂﬁ fseding watespeci fical |y, assum ng that the netal ions
are silver ions, when the polarities of the electrodes are reversed, a
reverse reactAfen sAptS428e thedflédy rateeds pd step, S4QAUSTherestasf B ffow yescebdanas t 0
return to the electrode. This does not happen with a direct current.
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the negative 10 electrode. As & difrect cUrfFent continues to be passe
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at a predetermned rate. On the other hand, the electrode that is used as
t he 1 (ﬁoﬁopﬁwgeﬂnééﬁeéé@g)/\ears nore quickly, resulting in "one-sided
wear." To avoid these problens, the polarities of the electrodes 113 and
114 are reverfsedespebéddbaal keyen in a case where only one kind of treatment substance is

added,- the steps with a powerful swirl, a mild swirl, and then a powerful swirl are all

performed so that the treatment substance firmly sticks to the laundry. It is not necessary,

however, to distribute time among the individual steps in the same manner for metal ions and

15 for atreatment agent (softening agent), and therefore time distribution is adjusted to suit each
| treatment substance.

A treatment agent (softening agent) does not take so long a time as metal ions do to
stick to.laﬁndry. Accbrdiﬁgly, it 1s possible to perform, aftér step S428, only steps S423
(powerful swirl) and S406 (loosening and spreading) and finish step S423 (powerful swirl)

20  briefly, for example in two minutes.

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

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



15 As netal ions are eluted, the electrodes 113 and 114 gradual |y wear,
decreasing the anount of eluted netal ions. After long-tine use, the
anount of eluted netal ions may becone unstable, or it becones

i npossible to elute a predeterm ned agpunt of netal ions. Therefore, the
ion elution unit 100 is nmade repl aceabl e so that, mhen the el ectrodes 113
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new unit eover
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mai nt enance as by repIaC|n the ion elution unit 100. It is to be
under smakes it hasy 1@ hbtapy adesited cencentrataon ofayetiddorsarri ed out in any ot her
manner than specifically described above as an enbodi nent, and many

nmodi fi cati oRRrafitt cudfent vhat tlaiv besv@nehPelsstdies 118 bhIIN4 the dﬁ@tﬂpﬁn@ﬁt. t e
invention. It is also to be understood that the present i nvention nmay be
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ers an hum ditiers, fd to an washer han ose
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druns (of the tunbler n%l t hose haV| ng slanted drumnms, those which
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applicability 10 The present invention finds w de application in

si t uat eleasodderkhiedaes abt Rippemwath o dicect antdnm crobi al effect of metal ions
is attenpted. An ion elution unit according to the present invention can
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baclt °f 'e%ct?gge m)Asd g (c?hrecsn EZ!PI‘]’G%? contiifes"to %e passed between the electrodes without
reversing their polarities, more and more scale is deposited, making it increasingly difficult to
elute metal ions at a predetermined rate. On the other hand, the electrode that is used as the
positive electrode wears more quickly, resulting in “one-sided wear.” To avoid these
problems, the polarities of the electrodes 113 and 114 are reversed periodically.

15 As metal 1ons are eluted, the electrodes 113 and 114 gradually wear, decreasing the
amount of eluted metal ions. After long-time use, the amount of eluted metal ions may
become unstable, or it becomes impossible to elute a predetermined amount of metal jons.
Therefore, the ion elution unit 100 is made replaceable so that, when the electrodes 113 and
114 reach the end of their useful life, it can be replaced with a new unit. Moreover, the user

20 is notified, through the operation/display panel 81, of the fact that the electrodes 113 and 114
have reached the limit of their life so as to be prompted to perform maintenance as by
replacing the ion elution unit 100.

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

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



-41- CLAIMS 1. Anion elution unit that generates netal ions by applying
a voltage between el ectrodes, wherein -a strainer is provided on a

downst ream si de of the electrodes. 2. An appliance that incorporates the
ion elution unit according to claim Ll gnd that uses water m xed with
metal ions generated by the ion elution unit. 3. The appliance according
to clai mher i th sher. 4. An appliance that
mcorpd%%lflé%nsa]~e bl “%F%ﬁg%% %%ﬁhFlngyﬁ?%tes netal ions by applying a
vol t age bet n electr Ilance bei ng capabl e of usi ng wat er

m xed with alpo Fooh%ub‘gﬁ%%‘?g’&t B&ﬁ RUeRET @He‘&l%m@hgﬁ APR ledv‘éﬁé‘P&OFFeétmﬁt er
inlet of the ion elution unit is connected on a downstream side of a

wat er fafegpplistiogdhgrwedhdrsd farexaimpleahgl Waghers, and iumadifiersapmbto gymihadeypeof a
connection pipe of the water feed valve is shared as an upstreamside

st rai neyagher tha thes & futly @tdamitic. type lilld theadel thibdiCep BCERI dhbddirhént deddribed,
wherein the appliance is a washer. 6. An appliance that |ncorporat es the

ion elu

et al .%ﬂnﬁgg@ﬁtﬁa@eﬂpWGF%%%% .“asﬁﬂ%ﬁ.fia%e?%?% fmd ot o ek
main water, f assa t. for a h| h fl.ow.rate and, a sub ter . feed
passageYeek ! ‘Eﬁe T thogg i fungHon plseiasfirerst arrdst\?ﬁﬁf‘a tWR

the main water feed passage. 7. The appliance according to claim®6, -42-
wher ei nsepamtedopbs.ance i s a washer.

Industrial applicability

10 The present invention finds wide application in situations where exploitation of the
antimicrobial effect of metal ions is attempted. An ion elution unit according to the present
invention can be effectively combined not only with a washer but also with a dish washer, a
humidifier, or any other type of appliance where growth of bacteria and mold needs to be
suppressed.
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8. The appliance according to claim7, wherein a water feed nouth through
which water is fed to a washing tub has an interior thereof divided into
a detergent chanber and a treatnment agent chanber, with water fromthe
mai n water feed passage introduced into the detergent chanber and water
fromthe sub water feed passage introduced into the treatnent agent
chanber. 9. The appliance according490 claim2, wherein the ion elution
unit has a water inlet and a water outlet provided at one and another
ends, respectively, of a casing along a direction of |onger sides
thereof, and is placed wth the |onger sides of the casing kept
substanthWQ%ﬁ hori zontal . 10. The appliance according to claim4, wherein
the ion elution unit has a water inlet and a water outlet provided at one
and another ends, respectively, of a casing along a direction of |onger
sides thereof, and is placed wth the |onger sides of the casing kept
substantially horizontal. 11. The appliance according to claim®6, wherein
the ion elution unit has a water inlet and a water outlet provided at one
and anot her bnds, Andspebitionainjt, thet generated mgtahliensdoyaaptilyingta voltagé bebvegor
si des thaéﬁﬁkb and is placed wth the |onger sides of the casing kept
substantrally Fori zontal . 12. A washer that i ncorporates an ion elution
unit that genwherteasa stefigdr is mosidby on aplowistrgneside bf thg eleorrdbdmen el ect r odes,
t he washer using water m xed with netal ions generated by the ion
elution unit, the washer being provided with a detergent chanmber and a
treat nent agent chanbgpliandeahst idcérPperatedntheliot kot Rinit dcSordingciocclaith arand
upstream,side of a wa%géﬂéeed nout thrgy&&{mhi h.water is fed to a
washi ng HAbISEH¥atsh myx £t Apnsi ggaergied by \iag iop ofWliod Wit ve  so that water
fromthe water feed valve is fed through the ion elution unit to the

wat er feed nputh, _and the water feed nouth has a detergent chanber
provi ded i nsi#e it 1he appliance according to claim 2,

wherein the appliance is a washer.

4. An appliance that incorporates an ion elution unit that generates metal tons by
applying a voltage between electrodes, the applianbe being capable of using water mixed with
metal ions generated by the ion elution unit, '

wherein a water inlet of the ion elution unit is connected on a downstream side of a
water feed valve provided in the appliance, and a strainer provided in a connection pipe of the

water feed valve is shared as an upstream-side strainer of the ion elution unit.

5. The appliance according to claim 4,

wherein the appliance is a washer.

6. An appliance that incorporates the ion elution unit according to claim 1 and

that uses water mixed with metal ions generated by the ion elution unit,
wherein the appliance has a main water feed passage set for a high flow rate and a sub
_water feed passage set for a low flow rate, and the ion elution unit is placed in the main water

feed passage.

7. The appliance according to claim 6,



~42-

wherein the appliance is a washer.

8. The applia_nce according to claim 7,

wherein a water feed mouth through which water is fed to a washing tub has an
interior thereof divided into a detergent chamber and a treatment agent chamber, with water
from the main water feed passage introduced into the detergent chamber and water from the

sub water feed passage introduced into the treatment agent chamber.

9. The appliance according to claim 2,

wherein the ion elution unit has a water inlet and a water outlet provided at one and
another ends, respectively, of a casing along a direction of longer sides thereof, and is placed
with the longer sides of the casing kept substantially horizont_al.

10.  The appliance according to claim 4,

wherein the ion elution unit has a water inlet and a water outlet provided at one and
another ends, respectively, of a casing along a direction of longer sides thereof, and is placed
with the longer sides of the casing kept substantially horizontal.

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

with the longer sides of the casing kept substantially horizontal.

- 12, A washer that incorporates an ion elution unit that generates metal ions by
applying a voltage between electrodes, the washer using water mixed with metal ions
generated by the ion elution unit, the washer being provided with a detergent chamber and a
treatment agent chémber, \

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

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





