1 5 MAY 2006 - |  SPECI FI CATI ON WASHI NG MACHI NE 5 Technical field The
present invention relates to a washing machine that is capable of treating
laundry with a treatment substance. Background art 10 When | aundfy M 2008
washed in a washing machine, it is common to add a treatnent substance to
water, in particular rinsing water. Typical exanples of such treatnent
subst ances i nclude softening and starcHing agents. In addition to these, in
recent years, the demand has been increasing for treatnent whereby |aundry
is subjected to antimcrobial tgeEicENATIONTr OM the hygi enic point of
view, it is desirable to hang laundry in the sun to dry. However, in recent
years, wth the increase in the nunber of wonen who go to work, and wth
the increase in the nunber of nuclear famlies, there have been an

i ncr easi o) usehol ds where no one is at hone in the daytine. In
t hese h&&géﬁgﬂggﬁL%égggﬁis no choice but to hang |laundry indoors to dry.
Even i n househol ds where soneone is at hone in the 20 daytine, in rainy
weat her, there is no choice but to hang | aundry indoors to dry. As conpared
wi th hanging laundry in the sun to dry, hanging it indoors tends to pronote

growth dfechaiesldield and nold in laundry. This tendency is marked particularly
when it takes tinme to dry laundry, as when humdity is high, such as in a

rainy. Season ThepBaNnvd BRI E s hashill A Rink i WAL Y RAGAE e

nol d i ncreases, |aundry nay beconme 1 5 y. For eason,

in househ&l ds ere ghere is usually no choice but to hang | aundry
with a treatment substance.

Background art

10 When laundry 1s washed in a washing machine, it is common to add a treatment
substance to water, in particular rinsing water. Typical examples of such treatment
substances include softening and starching agents. In addition to these, in recent years, the
demand has been increasing for treatment whereby laundry is subjected to antimicrobial
treatment.

15 From the hygienic point of view, it is desirable to hang laundry in the sun to dry.
However, in recent years, with the increase in the number of women who go to work, and
with the increase in the number of nuclear families, there have been an increasing number of
households where no one is at home in the daytime. In these households, there is no choice
but to hang laundry indoors to dry. Even in households where someone is at home in the

20 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 1t 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 seasoh, or when

temperature is low. As the amount of bacteria and mold increases, laundry may become



indoors to dry, there is a high demand for antimcrobial treatnent of
textile articles for the purpose of suppressing growh of bacteria and

nol d. Nowadays, many cl othes are avail able that have previously been treated
with 5 antinicrobial/deodorizing or fungistatic treatment. Howe§®tdy 2006 is
difficult to replace all the textile articles in a household with those
previously treated with antim crobi al/deodorizing treatnent. Mreover, even
with such textile articles, as they are? washed repeatedly, the efficacy of
anti m crobi al / deodori zing treatnment wears off. Concei ved under these

ci rcunst amdlys Wasthiheasahea béusehads ivherel therads ysually mo chBicamui mi leangbawaldry
treatnent every tine it is washed. For exanple, Japanese Utility Model Laid-

Open No. inttoré 46 8rfy, dhei6 |19 8 BiSglABerBARLC for | atti MG BbiRDrem@BANGS felfilei Stiaek Rirtthe an
ion generat or that generates netal ions, such as silver ions or copper

i ons, panese Patent Application
Lai d- Open r@%ﬁ%@r%@gf&%\%ﬂ& ggé&:ﬁﬁnd mél?ng machi ne that generates an
electric fiel h which to.steriliz n fluid apanese P#}ent
Aopl | cat i on' 18OWAHas. R NGOt cire Aatle Gk 1Gke P1ev ey HGHERTh v
furni shed with a silver ion adding unit that adds silver ions to cleaning
wat er 3 Asnsingcrebial/dendoneing od Sungistaticueatmgntl adteveyenitt i dafiicilivite replsicaiall the
treatment while washing it, using nmetal ions is the nost effective and
pract i cafextileaiti€xaimph Ehouﬁ‘eihbldewith Nhodeaptadibysie tieafed with ahemidsbiaiafeoderivengaf t er

the laundry is squeezed until it dries off, but thereafter 20 exists in the
form of gidfeft. SRdreovel SEvetwith sh&f‘%ext \(/fm%‘hcle'aeaé dgr¥ »K)E‘s‘ﬁ? épe\é{%H Witfih
wat er agaln sil'ver ionizes agaln, recovers s sterilizing e fect

Usi ng rret S a8 nce f antl m crobi al treatnent,

however , ‘63%8 ?W{Emfré’lb]agaﬁﬁ%e ’I“gﬁﬁeéﬁq Wgarﬁl’) bl em ari ses when netal ions are
used in conbination with another treatnment substance, in particular a

sof teni ng agerenceined uridey these Gifsumsness Messther adesi 10 eeatmas laundy withs My
2006 -3- conbine with chloride ions contained in the softening agent to form
si |l véd caitimicrdbial Sedtment every time it is washed. For example, Japanese Utility Model Laid-

Open No. H5-74487 discloses an electric washing machine furnished with an ion generator
that generates metal ions, such as silver ions or copper ions, that exert a sterilizing effect.
Japanese Patent Application Laid-Open No. 2000-93691 discloses a washing machine that
generates an electric field with which to sterilize cleaning fluid.  Japanese Patent Application

15 Laid-Open No. 2001-276484 discloses a washing machine furnished with a silver ion adding
unit that adds silver ions to cleaning water.

Among various methods of treating laundry with antimicrobial treatment while
washing it, using metal ions is the mest effective and practical. For example, silver in
laundry exists in the form of 1ons after the laundry is squeezed until it dries off, but thereafter

20 exists in the form of silver salts instead of ions. When the laundry becomes wet with water
again, silver ioniies again, and recovers its sterilizing effect. Using metaf lons as a treatment
substance for antimicrobial treatment, however, poses the following problem.

The problem arises when metal ions are used in combination with another treatment

substance, in particular a softening agent. Assuming that the metal ions are silver ions, they



chloride is alnost insoluble in water, and thus hardly exist in the form of
ions in water. Silver, existing in the formof silver chloride instead of
silver ions, does not exert a satisfactory sterilizing effect. %ArBgclgsure
of the invention An object of the present invention is to provide a washing
machi ne that permts, in a case where netal ions exerting a sterilizing
effect are used as a treatment substance’®with which to treat | aundry, use
of those netal ions in conbination with another treatnent 10 substance, for
exanpl e acadfinewithghinyaletionamatoued wnidialsyfieting agehitordororhelvef thloady. ofiliehe
metal ions. To achi eve the above object, according to the present invention,
a washi ngchi@ide Realindst HRolodIRS ingwriter] dridaghus ihBrdly ekiRS inehePfPFESS ionkiin Staterret al
ions as a first treatnment substance are added to rinsing water and then, a
pr edet er ng: E0d-of Lt t : t : ry X r e as a
Cecond t rontrenr o e aht O JoHER EiqR IRUBT {ReL N TR RACBerE
configurati.on, two treatnent substances that, if added to the rinsing water
sinultané@ﬂggg?“’%?ﬂFﬁws ®fhe efficacy of at least one of them are added
separately with a time difference. This makes it possible to satisfactorily
exploi® the efficacy of both the treatnent substances. According to the
present invention, in the washing machine configured as described 20 above,
t he rinsiDcloadrerofithe 8giehtibed each time that the netal ions as the first
treatnent substance and the laundry treatnent agent as the second treatnent
substance are ' i [ ' : LBSL: g Wat er
s ag tated, thnooRra et il S 16 PR L RLRA: kOl PRI

| aundry treat nent agﬁnt as_the sqioqd.treﬁtnent su staqce can b S

di st ri but @3° AMTOVE e PETHY § LYV 6118 A0 EN a%?tgFéH’éH“tsHESr‘%’iC&W‘i 5
MAY 2006 -4- According to the present invention, in the washing nmachine
confi gureﬂhléh t9etedti lgapdry, use of those metal ions in combination with another treatment

10 substance, for example a softening agent, without unduly diminishing the efficacy of the
metal 10ns.

To achieve the above object, according to the present invention, a washing machine is
so configured that, in a rinsing process, first, metal ions as a first treatment substance are
added to nnsing water and then, a predetermined period of time thereafter, a laundry

15 treatment agent as a second treatment substance is added to the rinsing water. Withr this
configuration, two treatment substances that, if added to the rinsing water simultaneously,
diminish the efficacy of at least one of them are added separately with a time difference.
This makes it possible to satisfactorily exploit the efficacy of both the treatment substances.

According to the present invention, in the washing machine configured as described

20 above, the rinsing water is agitated each time that the metal ions as the first treatment
substance and the laundry treatment agent as the second treatment substance are added thereto.
With this configuration, as the rinsing water 1s agitated, the metal ions as the first treatment
substance and the laundry treatment agent as the second treatment substance can be

distributed all over the laundry so as to be evenly attached thereto.



above, addition of the netal ions as the first treatnent substance is

opti onal and, when the wuser chooses not to add the netal ions as the first
treatment substance, then, at an early stage in the final rinsing pmpg[m,
the laundry treatnent agent as the second treatnment substance is 5 added.
Wth this configuration, when the nmetal _iyjans as the first treatnent
substance is not added, the laundry treatnent agent as the second treatnent

substance is added ,at .an.earl stage in the final rinsin rocess. This
hel ps reduce t R&YF RS tP&HEipF%émtIBV‘agIOPhP]o{]PﬁhW?ShHIgf'i"ﬁ?ﬁmeF ”ﬁ“g‘F?Jsrgiségtéedto
equal to the tine required to attach the laundry treatnent agent as_the
second t r akavseaddidem et Hircmetah lansars| the Aatyireatmend supstancg 15 PEPRYl @ndo wWhen ithe
unnecessarily 10 spending tine in the rinsing process and unnecessarily
damagi ng tusee chaesesinyt toAddahe el tanstah ehgfiss arttnieny auttsiagoe, then, bhen wabhitag
machi ne configured as descri bed above, addition of the netal ions as the

first tregf fE%"ﬂnaFHEﬁh@??@ceEs? tWFabﬁ’cﬁ?'tre%ﬂﬁent‘é@&ﬂ AsNfe s&tD88 uCIPRIL SRt § add
the netal ions as the first treatnent substance, then, at an early stage in
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configuration, when the netal ions as the first treatnent substance is not
added, t haddegdyther Jwundra desainent agept e weondwepment afsipae s addsdt A isecary

added at an early stage in the final rinsing process. This hel ps reduce the
time reqstiageh the figal Mnsimpuglceshe Thindklps ireica gheptine esmired tegw drotgh thadntli e
required to attach the ||aundry treatnent agent as the second treat nent

subst ancerh@ng Hfodedd Reledual THUBe tinte FequAld ROSBAY el RUAKY! iFeaUNBRCATRARS kDé
spending time in the rinsing process and unnecessarily “~damagi ng the

| aundry. reov 1,.Nsi [ i t.ate he r I nt
agont o TRETS SFimAl ffiahoc ® Pk MG R WEHCPoss bl 16 WP Yol BRHIF
Iaundr)é so as. to. be evenly attached theretq. Accarding tg the present

i nvent'Pon SPePAnE MG, Ia b ’ﬁ‘&"%/%ak’ﬁ?‘ﬁéa ?ﬁﬁeﬁ??ﬁ"efgy %m@%g%meﬂ@aldws MAY 2006 -5-
above, irrespective of whether or not the laundry treatnment agent as the
second tr eat meAccording to the present invention, in the washing machine configured as described

above, addition of the metal ions as the first treatment substance is optional and, when the

user chooses not to add the metal 10ons as the first treatment substance, then, at an early stage

in the final nnsing process, the laundry treatment agent as the second treatment substance is

15 | added and the rinsing water is agitated. With this configuration, when the metal ions as the

first treatment substance is not added, the laundry treatment agent as the second treatment

substance is added at an early stage in the final rinsing process. This helps reduce the time

required to go through the final rinsing process to equal to the time required to attach the

Jaundry treatment agent as the second treatment substance to the laundry. Thus, it is

20 possible to avoid unnecessarily spending time in the rinsing process and unnecessarily

damaging the laundry. Moreover, as the rinsing water 1s agitated, the laundry treatment

~ agent as the second treatment substance can be distributed all over the laundry so as to be
evenly attached thereto. |

According to the present invention, in the washing machine configured as described



substance is present in the storage space fromwhich to add the | aundry
treatnent agent as the second treatnent substance, the action by which to
add the laundry treatnent agent as the second treatnent substance is

execut ed whenever the laundry treatnent agent as the second 5 trdal MEhEl0h
substance i s supposed to be added. Wth this configuration, the user need
not necessarily choose whether to add tqie |aundry treatnment agent as the
second treat rrent substance or not expressly; that is, when the user chooses

not to adg t he untdr {./ %awrent g en t he second treg]? ment (iubstance
the user Q8K d frﬁ?ﬂeﬁ 8V & FHE" St &F gl?e Elﬁﬁ Tt He e han iy SEPRa TRt hgent
as the second treatnent substance enpty. This elimnates the need 10 for t he
user to FENHHICEdS PEERN e staTase srep omamcb Friadd e dungretsymeperestt aribof
the washing machine. According to the present invention, in the washing

machi ne ceafndgueatderassutigsore] Iteedactminowe whantidiot adantheflad ey mm:htarien't agat as thehe
first treatnent substance and addition of the laundry treatnment agent as

the secongcdniadlMai SHSiARNE xé@Ned@hthdIer ii@hh\m&f@re%éﬁ a%ﬂi ab hd&cdm

executed. Wth this configuration, when nelther the metal i as the first

b he | h d
ubet nod el PRTE R shilfooo TR T WA uR B n kel s ERT et 50 15

be execut ed. Th| s hel ps prevent the vvashl ng rrachl ne from perform ng
unnecess diegessily oo osq wdethsn do rddpthes hyadry; eatmpet asrdi @3 theetpapnde dreptaent
washi ng. 20 According to the present invention, in the washing nmachi ne
confi gur edbsisncges ot eepresshpoiat, 1shehen ¢heakai tchosephot teeadiethal laumdng trastntehe
first treatment substance and/or the laundry treatnent agent as the second

t r eat mentapepbat i@ & onll MR MRS shbithck | 38 ukét dah&i q&adeemelstdrigets!pﬁce MRS ng
tub is ant|C| pated to adj ust the water level in e washing tub accordingly.

UL L S ERPLEAES 8 DeL O, OBL B 90858 AT SR et
treat {Bentfors Y estu?ergct% Iln?emgldlgee Clinangfhgpmmggoenr stlf:gsv ezlndl trllmg T)%n%ﬁss glasg/goit)eggnon of the
washing machine.

According to the present invention, in the washing machine configured as described
above, addition of the metal 1ons as the first treatment substance and addition of the laundry
treatment agent as the second treatment substance can both be inhibited so as not to be

15 executed. With this configuration, when neither the metal ions as the first treatment
substance nor the laundry treatment agent as the second treatment substance needs to be
added, their addition can be inhibited so as not to be executed. This helps prevent the
washing machine from performing unnecessary actions, and thus helps save time and energy
required for washing.

20 According to the present invention, in the washing machine configured as described
above, before addition of the metal i1ons as the first treatment substance and/or the laundry
treatment agent as the second treatment substance, the resulting rise in the water level in the

washing tub is anticipated to adjust the water level in the washing tub accordingly. With this

configuration, when the metal ions as the first treatment substance and/or the laundry



is prevented fromrising above the set |level. This hel ps prevent an overfl ow
of water and thus hel ps prevent water contai ning the treatnment substance
from being drained unnecessarily. Mreover, it is possible to avphMay 2006
annoyi ng the nei ghborhood with the noise of overflowng 5 water. According
to the present invention, in the mashanSnachlne configured as descri bed
above, addition of the Iaundry treatnent agent as the second treatnent
substance is optional A and, only when the user chooses to add the | aundry

t r eat ment!eagBeHt as%nttaﬁéhesfee‘emﬂdtr%aﬁIealﬁtrﬁeh%tancsum@déﬁcee vaaef leyedn Bl wasBinggily|
ions as the first treatnent substance is permtted. Wth this 10

conf i gur as ipeayented|fyomingimgt dbove sk sat HosbesThie halpd preneent anmdesflow ebivaentandigent
as the second treatnment substance, the user is permtted to add the netal

ions as tihes RelpsSiretdne dlateR Rbntsihded BB eRatmehNibhsRALPFo R LY @afeUhARBSAHE) .
execution of treatnent with the netal ions as the first treatnment substance

and 1 eatyBbu s YRS BYSANa SRR he A08Rba RS0 NSeBe GBI eRL IR ing

subst anc cording to't res |nve |on he washi ng nac
configured as described above, addition of the Iaundry treat ment agent as
t he se%oﬁﬂ???eatnent substance is optional and, even when the user chooses
not to add the |aundry treatnent agent as the second treat nent substance,
addi ti on of t hacoseding t¢ thesprasent revehiions tin thewasieng nsghine anobgirsd ex deseribed
Wth this configuration, irrespective of whether or not the user chooses to

add the |adneraddidntdfend MRAErya@eithe@SagefitCasShie QBebndr et BN tsubstk aneptiotahe
metal ions as the first treatnent substance is added. This makes it

possi bl e atHQhP%fvﬁ{e'i’i‘ﬂqé ‘Eé‘érr@l%se‘é‘t& N4k e Hﬁl mk/( tké&ﬂﬁerﬁ‘%{g eahs tBéE bhnd rtr%@ﬁ?éﬁl e

substance 0 According to e present entlon |ng
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vol t age between el ectrodes. Wth this configuration, it is possible to

gener &9 e, configuration, only when the user chooses to add the laundry ‘treatment agent as the second
treatment substance, the user 1s permitted to add the metal 1ons as the first treatment substance.
This helps promote simultaneous execution of treatment with the metal 1ons as the first
treatment substance and treatment with the laundry treatment agent as the second treatment
substance.

15 According to the present invention, in the washing machine configured as described
above, addition of the laundry treatment agent as the second treatment substance 1s optional
and, even when the user chooses not to add the laundry treatment agent as the second
treatment substance, addition of the metal i1ons as the first treatment substance is executed.
With this configuration, irrespective of whether or not the user chooses to add the laundry

20 treatment agent as the second treatment substance, the metal ions as the first treatment
substance is added. This makes it possible to perform treatment with the metal ons as the
first treatment substance only.

According to the present invention, in the washing machine configured as described

above, the metal ions are generated by an jon elution unit that generates metal 1ons by



whenever and wherever necessary, the netal ions required to treat the

| aundry with antimcrobial treatnent. According to the present invention,
in the washing machi ne configured as described 5 above, the concerg yat iodh
of the nmetal ions in the rinsing water is made hi gher when the treatnent
agent is used than when the treatnent agfnt is not used. Wth this
configuration, it is possible to increase the concentration of the netal
ions and thereby conpensate for the loss of the efficacy of the metal ions
resul ti ngPplyd 2 Neltageebativeerheleetredas meMlithaen confmesiodi fgs tpostible tprgesemnte,
invention, in the washing machi ne configured as described 10 above, the
met al i orvgheaewer sarldv evherors mwacesappethe | makal gene raquetdbio areai ahe dhurdirpnwithni t
that generates netal ions by applying a voltage between el ectrodes. Wth
thi s confyhGMlicAlHiNRrealhert S POSsi bl e to exploit the profound antim crobi al
effect to mcrobes of the silver or copper ions. According to the present

i nvention, in the washi machj ne confi.gured as_descyr.i bed .aboye, .the
passage thr oug"h“%%”b%p‘% ﬂ% %gsteg{ ”\“’Sﬂtéonar“g%?:\edgg % "y mFiCﬂgii‘]%e%ﬁf dpscpiped
separate 15 fromthe passage through which the treatnment agent is added to
the r iﬁnsiahngtlwonqmrﬁﬂ%pg o fretad upat itbie Fipsipg wiesisbhade Jigheewdge thhe
nmetal ions fromlosing their antimcrobial effect as a result of the netal
i ons, Wwhitfeatnmms sgeng 1< dred tigin Wi thassagent dgeaugmonhiedh Wieh thiscainfigntatioagent
is added to the rinsing water, nmaking contact with and reacting with the

Lr eat mentis AGSMMe 1o/iBERARI 8 cbitehilonnTIRE SRzl bl hertla it RO f@findliand ngs

Fig. I is a vertical sectional view of a washing machine embodying the
present (el o0 o flluedd bl AAAAEHBH e Y& drheleaREhi Qo Vi ew of a water
According to the present invention, in the washing machine configured as described
10 above, the metal ions are silver ions or copper jons generated by an ion elution unit that
generates metal ions by applying a voltage between electrodes. With this configuration, it is
possible to exploit the profound antimicrobial effect to microbes of the silver or copper ions.
According to the present invention, in the washing machine configured as described
above, the passage through which the metal 1ons are added to the rinsing water is separate
15 from the passage through which the treatment agent is added to the rinsing water. With this
configuration, it is possible to prevent the metal ions from losing their antimicrobial effect as
a result of the metal ions, while passing through the passage through which the treatment
agent is added to the rinsing water, making contact with and reacting with the treatment agent
remaining in that passage.
20
Brief description of drawings
Fig 1 is a vertical sectional view of a washing machine embodying the present

invention.

Fig. 2 i§ a schematic vertical sectional view of a water feed mouth.



Fig. 3is a flowchart of an entire session of laundry washing. Fig. 4 is a
flow chart of a washing process. Fig. 5is a flow chart of a rinsing
process. Fig Fig Fig Fig 6 is a flow chart of a squeezing procesg.5 MY Bi@
schematic horizontal sectional view of an ion elution unit. 8 is a
schematic vertical sectional view of thejion elution unit. 9 is a circuit
diagramof a drive circuit of the ion elution unit. Fig. 10 is a first flow
chart illustrating a,sequence faor _.addin tal, iong.and a treatnent agent.
10 Fig. 11 i3%3‘2’81585%%%%Ogﬁﬁrefmrielsleffé(g‘r PG W& % uence for addi ng metal
ions and a treatnent agent. 1 5 MAY 2006 Fig. 12 is a third flow chart
iIlustrating the Segdenceartaf agwmsning presest i ons and a treatnent agent. Fig.
13 is a fourth flow chart illustrating the sequence for adding netal ions
and a treat ndig agerdiow aRid.a rikingypracesabl e showi ng the results of
experinments of adding nmetal ions and a treatnent agent. Fig. 15 is a first

flow chart shqm'gvrggisgmoavdgjaﬁg)f%eggg@&g% pte&dsin the experinents. Fig. 16 is a
second flow chaft showi ng the addi ng sequence used in the experinments. Fig.

17 is thirdf] [ howi-n ddj ng.sequenc ed.in the
experi?rents. l%g‘gl\%%Q?lééﬁ'azwglow(%‘vt\/hgﬁ%t?}n%l tﬁgg%é’é‘uei‘h‘g"z‘ Y8 addi ng net al

ions and a treatnent a}g]gent,. ) . ) . . .
Fig. 8 1s a schematic vertical sectional view of the 1on elution unit.

Fig. 9 is a circuit diagram of a drive circuit of the 1on elution unit.
Fig. 10 i1s a first flow chart illustrating a sequence for adding metal ions and a
treatment agent.
10 Fig. 11 is a second flow chart illustrating the sequence for adding metal ions and a

treatment agent.



Best node for carrying out the invention Hereinafter, an enbodi ment of the
present invention will be described with reference to Figs. Ito 12. 15 Fig.
1 is a vertical sectional view showi ng the overall construction of a washing
machi ne 1. The washing machine |I is of the fully automatic type,‘lgrmy%ﬁ a
cabinet 10. The cabinet 10 is box-shaped, is formed of a nmetal or synthetic
resin, and has openings at its top and bottom The top opening of the
cabinet 10 is covered with a top plate 81, which is fornmed of a synthetic
resin and is fixed to the cabinet 10 with screws. In Fig. 1, the front and
20 rear of thegwhdhs aghmddhivnehdrt pidisotatihg fitevsequesaedfar i agldingamekal iespadtd vel y.
A rear portion of the top surface of the top plate 11 is covered with a
back pangéatthént aghitch is formed of a synthetic resin and is fixed to the
cabinet or the top plate 11 with screws. The bottom opening of the cabinet

10 i s coveredg:w th, ?@ﬁﬂ] L.Chy | r i I IS
fixed to thed%gnbli%ésﬁa V\A'gi ws%rtr}g\/\/{{sﬁ.uh?\%{r?g @Fq%ﬂ%ng%?%%&ﬁ}gnﬁF%ﬁzdﬁt ugafar
are shown in 1 5 MAY 2006 -9 the figure. In four corners of the base 13,
there ar®3PeRi%g8 feet 14a and 14b for supporting the cabinet 10 on a
floor. The rear feet 14b are fixed feet that are integrally formed with the
base 13. The ¥igohf is ectablesshonring sher easulteef eperimminth of hddisgppesal iong andvael can
be adjusted. 5 Turning these permts the washing machine | to be | evel ed.
I n the togtpeatagentl, there is formed a laundry inlet opening 15 through
which laundry 1is put in the washing tub described later. The laundry inlet
openi ng 15 i sf; i i : r.Qn; T o j upled to
the top plat el:‘%cl)tvs\;qvilétg %r%ﬁﬂh?n%ghlsgog%@;& at9 ghggéa{%meo%gg?deﬂﬁ%%@gﬁ% cal pl ane.
10 I nside theF.c net C10d t her.e aée Fr Ki%cgfj a water tl,(lf %]9 and.a washi ng
tub 30 that SBrves2sreRtlovcha thay ‘\53? NErRTAUTSE Uret DB O PEE e
washing tub 30 both have the shape . ) . )

Fig. 17 is a third flow chart showing the adding sequence used in the experiments.

10 Fig. 18 is a flow chart of the sequence for adding metal ions and a treatment agent.

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

is fixed to the cabinet 10 with screws. None of the screws mentioned thus far are shown in



of a cylindrical cup open at its top, and the two tubs are arranged
concentrically with their axes vertical and with the washing tub 30 pl aced
inside the water tub 20. The water tub 20 is suspended fromthe YN 10
W th suspensi on nenbers 21. The suspension nmenbers 21 15 are arranged 1 n
four places so as to connect a |lower portion of the outer surface of the
water tub 20 to corner portions of theStnner surface of the cabinet 10, and
support the water tub 20 in such a way as to permt it to swing in a

hori zont @k figh@ne. The washing tub 30 has a circunferential wall that w dens
upward with a gentle taper. This circunferential wall has a plurality of

ot om0 2 JofF Biflers b fd 6430131 ARRCre PRSI Y AUD0 ol Bl BARDS!

portion, and S, er than these dralin“holes, no opening

passage of .liquid. That i, the.washing tuh 30, is of the so-cal]|ed

"hol of es&biney J4 o siginq Theaess oot A fﬁﬁg éﬁte%h@redﬂtesw@yvgagﬁ? ¥ithube 30,
there is fitted a ring-shaped balancer 32 for suppressing the vibration

t hat t hebasgsiBi ndhe ditonBdeepridal arescromideet raftvahiehi the suppghingpleed can de adjusted.
squeezing of laundry. Inside the washing tub 30, on its bottom surface,

t her e5i sTdrnmgVhee POMGts-the washiny indétinel pbeslatedéd. 33 for producing a current of
washing or rinsing water inside the tub 30. The water tub 20 has a drive

unit 40 fitte ' tqt r j ' ¢l udes
R A L
squeezing spindle 44 an | sat or spindle 45 protruding. fromits. center
card ARt @ etinR gt R At onihd it B Shendig [iiscones st

doubl e-spindl e structure, with the pulsator spindle 45 placed inside the
squeezi ngé dronn @beveq TheHid {§ids sphpled de thotap phaired b avieh atliagand? s asule DO. The
squeezing spindle 44 is then connected to the washing tub 30 so as to
support pivotabde it heeratdietanhand, the pul sator spindle 45 further penetrates
the washing tub 30, and is then connected to the pulsator 33 to support it.

Bet wggn the shiAezhé1gatsinétNd) ehetd afd) Prol el NEWHRE b LORINGQy wadkehgdRIHVERE fhat he
squeezing spindle 44 and the pul sator spindle 45, there are provided

seal i ng gRINGNS & grsqﬁéeg}fl%rlﬁlg.nngllee\Qla(t@'lgﬁb(ﬁfO AR washing tub 30 both have the shape

of a cylindrical cup open at its top, and the two tubs are arranged concentrically with their
axes vertical and with the washing tub 30 placed inside the water tub 20. The water tub 20 is
suspended from the cabinet 10 with suspension members 21. The suspension members 21
15  are arranged in four places so as to connect a lower portion of the outer surface of the water
tub 20 to corner portions of the inner surface of the cabinet 10, and support the water tub 20 in

such a way as to permit it to swing in a horizontal plane.
The washing tub 30 has a circumferential wall that widens upward with a gentle taper.
This circumferential wall has a plurality of drain holes 31 formed in a ring-shaped
20  arrangement around its topmost portion, and has, other than these drain holes, no opening that
permits passage of liquid. That is, the washing tub 30 is of the so-called “holeless™ type.
Around the rim of the top opening of the washing tub 30, there is fitted a ring-shaped balancer
32 for suppressing the vibration that the washing tub 30 produces when rotated at high speed

for the squeezing of laundry. Inside the washing tub 30, on its bottom surface, there is



I nsi de the space bel ow the back panel 12, there is provided a water feed
val ve 50 that 1is opened and closed el ectromagnetically. The water feed

val ve 50 has a connection pipe 51 that penetrates the back panel 12 to
extend upward. To the connection pipe 51 is connected 15 a wat er ity Hbfse
(not shown) through which to supply clean water such as tap water to the
washi ng machi ne. Fromthe water feed val ve 50 extends a water feed pipe 52
The water feed pipe 52 is, at the othdf-end, connected to a water feed
nmouth 53 that is container-shaped. The water feed mouth 53 is placed above

t he insiglgvigd i pelsiet B3 fdrphoRRingdNdhrRAS AW Shing G WinSin@Svatet AWM théwdsl . 2. 20
Fig. 2 is a schematic vertical sectional view of the water feed nmouth 53, as

seen from i r My . ' it nd Sits
interior div?réﬁ&?%{glg 2@%?c%%ﬁgggggpgﬁ?$§%#§Rgﬁﬁﬂggg%#%ﬁ9&$%gm?9f?Eﬁand
section s a detergent chanber 54 that serves_as sforage space in which
o st or clriveatici0Jaflites ATIONY ghe Hish MscBETIOR 2ol 4 bEke R Rgett, 70 hiber
55 that serves as a storage space in which to store a treatnment agent for

| aundry 2 s@epNg 3piodle- 44 andvagmilsatpr spmdie 5 pretrysing flom v$ ceier wardm Ghe t he

detergent chanber 54, there is forned a horizontally el ongate water outl et

56 t hf ougheadmgcipindle @ it the ubidtorispindlel #% fovas Bidogbletspind stnldfurk heith rteat ment
agent chanber 55, there is provided a siphon 57. The siphon 57 is conposed

of an in@ggattcﬁiseﬁdws atd ﬁ&hs%sq\ggéezgﬁ@digmne YRV, R}U&%Bei%cﬁeg Bé&h ekl o

surface e treatnent agent cha d a cap-sha out er "pi pe 57

ith which the i [ 57a i d. Bet the i i 57 dth
out or pi 36 Vv e W e TR Slieen irladiBHP I en FodeEi S it Bre RO ARSE pi po
57a, at its bottom is open to the bottom of the water feed nputh 53. A

pr edet erWPRAH itga@n; the REYST hind, dhecpiliater spidiond Birthep penetrates ghet washiizgoab 5P and
the bottom surface of the treatnent agent chanber 55 so as to serve as a 10
wat er i ndndtis thdhennveztedrtoitise pdsaterd3 3 totsoppdreitt r Bettween theasgeedzingspirakbe 465ndup t o
a level higher than the top end of the inner pipe 57a, the principle of a
si phop WaE katdr Quic 20! S iRy ALtRE sduRezing spindle 44 and the pulsator spindle 45, there are
provided sealing members for preventing leakage of water.
Inside the space below the back panel 12, there is provided a water feed valve 50 that
is opened and closed electromagnetically. The water feed valve 50 has a connection pipe 51
that penetrates the back panel 12 to extend upward. To the connection pipe 51 is connected
15 a water feed hose (not shown) through which to supply clean water such as tap water to the
washing machine. From the water feed valve 50 extends a water feed pipe 52. The water
feed pipe 52 is, at the other end, connected to a water feed mouth 53 that is container—shaped.
The water feed mouth 53 is placed above the inside of the water tub 20, and has a structure as
shown in Fig. 2.
20 Fig. 2 is a schematic vertical sectional view of the water feed mouth 53, as seen from
in front. The water feed mouth 53 is open at its top, and has its interior divided into a left-
hand and a right-hand section. The left-hand section is a detergent chamber 54 that serves as

a storage space in which to store a detergent. The right-hand section is a treatment agent

chamber 55 that serves as a storage space in which to store a treatment agent for laundry



fl ow t hrough the siphon 57 out of the treatnent agent chanber 55 and then
drop into the washing tub 30. The water feed valve 50 is conposed of a main
wat er feed valve 50a and a sub water 15 feed valve 50b. Wil e 't heg may 2008
connection pipe 51 is shared between the main and sub water feed 'valves 50a
and 50b, the water feed pipe 52 is conposed of a main water feed pipe 52a
that is connected to the main water feed valve 50a and a sub water feed

pi pe 52b that is connected to the sub water feed valve 50b. The main water

feed pi 23 | ted t h t t, ch 5 t h b 20
e S PSR NSRS B EN r SRS B,
th t hat f th [ ter feed, p] 52a th h th
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that runs fromthe sub water feed pipe 52b through the treatnent agent
chanber 15%he toeatthentageitichgmberk$ 53 therelha gravafedapeptiond7of t he det er gent chanber
54 and the top opening of the treatnent 1 5 MAY 2006 agent chanber 55 are

respectivel y TeRwastRd 3 it Rotipbbddusit droinget pipdS7a THAE ektehds PREI yLpRReRd oS  as
necessary to put a detergent in the detergent chanmber 54 and a treatnent
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rather peripheral portion of the bottomsurface of the water tub 20, and
t he dr aiangapi tB@ momitspassagered ovaser. t dha inngr pipe Fenatntsibogom; isorpepfto thecbdtom om
surface of the water tub 20. Inside the water tub 20, on its bottom surface,

t her e | soffth@dter feéd groathaprd fpa}:rréde&érmmed&%pv&alldeﬁﬁ&tweeﬁ b @M ¥nd Df Tt
encl ose the portion of the water tub 20 where the drain pipe 62 is

connect ek dide 57T R bbb hArHel br 2 thcirkdrk hehe thirind 528} Gy FRBRT 64 2t

10 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 and then drop into the
washing tub 30.

The water feed valve 50 is composed of a main water feed valve 50a and a sub water

15 feed valve 50b. While the connection pipe 51 is shared between the main and sub water feed
valves 50a and 50b, the water feed pipe 52 is composed of a main water feed pipe 52a that is
connected to the main water feed valve 50a and a sub water feed pipe 52b that is connected to
the sub water feed valve 50b.

The main water feed pipe 52a is connected to the detergent chamber 54, and the sub

20  water feed pipe 52b is connected to the treatment agent chamber 55. That is, the passage
that runs from the main water feed pipe 52a through the detergent chamber 54 to the washing
tub 30 is separate from the passage that runs from the sub water feed pipe 52b through the
treatment agent chamber S5 to the washing tub 30.

The top opening of the detergent chamber 54 and the top opening of the treatment



sealing nenber 64 is kept in contact with the circunferential surface of a
disk 65 fixed to the outer surface of the bottom of the washing tub 30 so
as to forma separate drain space 66 between the water tub 20 angiMahes
washi ng tub 30. The drain space 66 conmunicates with 15 the interior of the
washing tub 30 through a drain outlet 67 formed in the bottom of the
washing tub 30. The drain pipe 62 is prnouided with a drain valve 68 that is
opened and cl osed electromagnetically. In a portion of the drain pipe 62

| ocat ed { 88nidRsE £ SRS .0 there i A an
air trap 5 Fpié)éfgh t%e ai ?de?‘?‘éfg’f’ gé%g(;(dt‘g&ggﬂ%m éatgd glﬁ%e _ﬁeé@p#%@ﬁsgg pi pe
70 is, at its top, end, connected to water. level_ switch 71. |In a fraonpt
portion Bf matcﬁﬁsa‘agiﬂ ngtta %Bt,erﬁeﬁér”b t}fesd%f’rgwtd‘g‘&"%e’ééﬂt g ¢ dreatgient ppent dBﬁF‘? ol | er
80 is arranged beneath the top plate 11. The controller 80 receives

oper at | ofeatiBefia8eny chabgr S5he user via an operation/ di spl ay panel 81 provided
on the top surface of the top plate 11, and sends operation commands to the

drive unit 4Backha Kgt &rtof thebovtamve! e, waeadubad wr fijted ¥ araie hbsd60WHfod@6 -
13 68. The controller 80 al so sends display commands to the

oper at i oRhidh $PUAYN RaRelouBdf th-ghﬁater_ctﬂﬂtﬂblqnh 8he RAsHiRg hﬁ!ﬂ?@ ayafet HSWQ ikt6 lﬂfl]é for

driving an ion elution unit described |ater. Now, ~ how the washing machine 1

operates,w |] be scrisbed. . First | i 6.is. opened, and | aundry is put
into t hedr%sh?sﬁg&f?fﬁ"hamt"hrp&fé hsglt f’l‘é‘I I%gu ntﬁﬁ@ ]dFHT’ &‘P%ﬁirﬁs it ni%c?edA% 8 ra%’f’rer gent
is put in the detergent chanber 54 of the water feed nouth 53, As necessary,
a treat neSPhergb pertjog %é.lfhel hottgin supface gEihe apieft tubhaband He dmin pwevRd &5 f eed

nouth 53. The treatnent agent may be put there in the mddle of a session
of | aundropne@dshiorgrathéf tentral pertide b€ thgdmttomssunfackeof thaasatdroub 2@idi tion in this
way, the lid 16 is closed, and a desired course of laundry washing is

sel ected by opsidatha@arer @00, & it PRI sQTalthé?B$s GRed BRinglfaped partition
operation/display panel 81. Subsequently, when a start button is pressed, a

sesshon o 6b AARKL VEPIV Dok HRGHEH AIROUIR%S 0 WhErhOtIFhE S23100n
connected to it. The partition wall 63 is fitted with a sealing member 64 at its top. This
sealing member 64 1s kept in contact with the circumferential surface of a disk 65 fixed to the
outer surface of the bottom of the washing tub 30 so as to form a separate drain space 66
between the water tub 20 and the washing tub 30. The drain space 66 communicates with
15 the interior of the washing tub 30 through a drain outlet 67 formed in the bottom of the
washing tub 30.

The drain pipe 62 is provided with a drain valve 68 that is opened and closed
electromagnetically. In a portion of the drain pipe 62 located on the upstream side of the
drain valve 68, there is provided an air trap 69. From the air trap 69 extends a lead pipe 70.

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

In a front portion of the cabinet 10, there is provided a controller 80. The controller

80 is arranged beneath the top plate 11. The controller 80 receives operation requests from

the user via an operation/display panel 81 provided on the top surface of the top plate 11, and

sends operatton commands to the drive unit 40, the water feed valve 50, and the drain valve



Fig. 3is a flowchart showng the entire session of |aundry washing. In
step S201, laundry washing is started at a previously set tinme. Wether or
not a timer-started operation is selected or not is checked. If ¢ Y 2006
timer-started operation is selected, the flow proceeds to 15 step gé ZS[]; if
not, the flow proceeds to step 5202. In step S206, whether or not the
operation start tinme has cone is checkad.- If the operation start tinme has
conme, the flow proceeds to step S202. In step S202, whether or not a washing

process g Sﬁie%hﬁﬂéér%t()ﬁa%%ﬁﬂs %iggnaﬁcmmh@&m e Bﬁ%gtgfgi/éi?%?l%ﬁgﬁe?gi U flow

proceeds to S300. w t he washi process 1 n step oceeds W1l be

descri be atero-W t.h, ref erence . Fi.g. 4. .0n.conpletion.of the washing
pr ocess,cdotnkr h?rl ngbn l‘f’%eéeaeaglg etcgc%lf @’;5 dggﬁg.anll?n ?'}Bmiﬁ%rﬂﬁ #ﬁcr&ggéaégrs is sel ected,
the flow proceeds, directly fromstep S202 to _step S203. In step S203,
whet her or ndtio% h?\ﬁsthﬁgvaﬁ%aeég%chi@ opetesavilks be deskibed. | Kirsh, hedid 4§ is
process is selected, the flow proceeds to S400. How the rinsing process in
st ep S40fpehed; aMA1auRO0O6is phd int theceastingwub [30bbrodes drel laediny adleropaninlg ISef ér ence
to Fig. 5. On conpletion of the rinsing process, the flow proceeds to step

S204. 51 f ded&rokrit NS bBYinPthe GRESgdn® chAhEGF  Rof theSvdtboNeP ML YS. Al hesdssay f4 om
step S203 t0 step S204. In Step S204, whether or not a squeezing process is
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described later with reference to Fig. 6, On _conpletjon of the squeezing
pr ocess, reabaent|agent smayhegus thege withe,mudshesof 4 gessien ekjawdsy washintocess i s
selected, the flow proceeds directly fromstep S204 to step S205. In step
S205, a pr ededfenthedeterseqtisnualeofeadiptor alidvios if dhis waynthedid Hgistdesedpadat | on
of 10 the controller 80, in particular the processor (mcroconputer)
provi dedddsited éourdeSofaalindrpivhsiangd ¥ selR¥R8 bl @geratifig a@elipl dTBperatién Bittbr@fontthee

session of laundry washing is 1ndicated by sounding an
10 operation/display panel 81. Subsequently, when a start button is pressed, a session of
laundry washing is executed according to the flow charts shown in Figs. 3 to 6.

Fig. 3 is a flow chart showing the entire session of laundry washing. In step S201,
laundry 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

15 step S206; if not, the flow proceeds to step S202.

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

In step S202, whether or not a washing process is selected is checked. If a washing
process is selected, the flow proceeds to S300. How the washing process in step S$300

20 proceeds will be described later with reference to Fig. 4. On completion of the washing
process, the flow proceeds to step $S203.  If no washing process is selected, the flow proceeds
directly from step S202 to step S203.

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

process is selected, the flow proceeds to 8400. How the rinsing process in step S$400



end- of - operati on beep. On conpletion of all the operations, the washing
machine 1 goes back into a stand-by state in preparation for a new session
of laundry washing. Next, with reference to Figs. 4 to 6, the ingi \M@L?gdﬁ
processes of washing, rinsing, and 15 squeezing will be describ é i

is a flow chart of the washing process. In step S301, the water |evel inside
the washing tub 30 as sensed by the water level switch 71 starts being
nonitored. In step S302, whether or not |aundry anount sensing is sel ect ed
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step S3 not , ow pr ocee S rec I n
step S3 unt of Iaupdr asured on the sis,of the rota |on
oan of MRS s Y Brock oo T BRSTRBRer e QiR groers (1 ow
pr oceeds to step S303. In ste S303, the main water feed valve 50a is
opened, digetlyfemstepS283 to @Gplsg%} the washing tub 30 through the nmain water

feed pipe 52a and the water feed nmouth 53. The 1 5 MAY 2006 - 15 detergent

put in the ddhestgesSto4hahither 54 mk 4 kguesaihgrproass isalebied3isndheeicedw tih at he
water and enters the washing tub 30 together with it. The drain val ve 68
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the main water feed valve 50a is closed. The flow then pro

s 1ot ool et dit, S B A L G Bl 501t at e

the laundry and water so that the |aundry makes satisfactory cont act wth
wat er . PAPESZINGRTPEess.thellpwpraeseds & 553(;;@%' arlf ngsaneezigouacesyis setacesd, thind
permts air trapped in many parts of the laundry to escape. If, as a result
of the ploeppmwateds direplyrieim sap S2He tosteeB20%evel as detected by the water |evel
switch 71 10 becones | ower than at the beginning, then, in step S305, the
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10  the controller 80, in particular the processor (microcomputer) provided in it, is automatically
executed. In addition, the end of the session of laundry washing is indicated by sounding an
end-of-operation beep. On completion of all the operations, the washing machine 1 goes
back into a stand-by state in preparation for a new session of laundry washing.
Next, with reference to Figs. 4 to 6, the individual processes of washing, rinsing, and
15 squeezing will be described.

Fig. 4 is a flow chart of the washing process. In step S301, the water level inside the
washing tub 30 as sensed by the water level switch 71 starts being monitored. In step $302,
whether or not laundry amount sensing is selected is checked. If laundry amount sensing is
selected, the flow proceeds to step S308; if not, the flow proceeds directly from step S302 to

20 S303.

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

pulsator 33.  On completion of laundry amount sensing, the flow proceeds to step S303.

In step S303, the main water feed valve 50a is opened, and water is poured into the

washing tub 30 through the main water feed pipe 52a and the water feed mouth 53. The



If a course of |aundry washing including "cloth type sensing” is selected,
when the preparatory operation is perfornmed, the type of cloth is sensed.
On conpletion of the preparatory operation, the change of the g@t pﬁvel
fromthe set water level is detected, and, 15 if the drop in th | evel
is greater than a predeterm ned value, the laundry is judged to be of the
hi ghly wat er-absorbent cloth type. Wens_.in step S305, the set water |evel
is stably obtained, the flow proceeds to step S306. According to the

settings;m thy Erhﬁtelﬁ%?er%entt Qﬁarﬂi’r))ér 4 Sehhb Q\;at"fl%]e{%ec} %-LlBlug "t;h ki w%ter

predeterm n ern so uce,

current of water for,K 20 Ihl |n C nt of wat er

| aundry "4 SRESHEY, Warhegst\'@@ztpgﬁh ﬂh be S %Breraeas sts»St%Rgﬁake
mechani sm 43 so that, even when the mashlng wat er and the |aundry nove, the
washi ng theiwago leksbswitalt 71 detacte thecat watep level, tre waintwatepteed velvi H0avs dbsedhe

| aundry is washed with the nmain current of water, the flow proceeds to step

S307. | rTisd fefv 530 procetds toytepaB3On. 33 is rotated repeat edly in 1 5 MAY 2006
-16 the forward and then reverse directions at short tine intervals. This

permigs the 'Iﬂ“&g;(?)mb@ al @gﬁﬁﬁ‘mgﬁ.’aﬁe&ﬁgﬁ &b e%ﬁﬂéc%s The bsstBf 83Gis &MLy 1 N

t he washing tub Thi s preparation for sq ee2| ng rotation of

t he washin ith reference.to hart

the 1 noPgiiisedi e ptd tainEiedie Bekgion oitatefhe fgaeS ks Bioe: i ng
process i s executed, of which a description will be grven Iater W th

r ef er encthe daindpe makesnsatistactory eutact Wit wgters. Thys ReoWE dhe undiy tocabserdi a1y,

the flow proceeds to step S401. In step S401, the nmain water feed val ve 50a
i S openemnplaasiounatf evatérsarsiyepinitedir uppped ih heang plartsvaf the lduendsl to éSapeonf] &t i on
of the supply of water, the flow proceeds to step S402. In step S402, 10 a

first prepasabpihk ﬁ?&ﬁ?ﬁéﬂy%ekﬁtoﬂeﬂhfa %df'&%veﬂﬁ? dBeERAbIURY WaRP Rival dwifth 71

performed here is 'the sane as that performed in step S304 in the washing

P OC®§FS becomes lower than at the beginning, then, in step S305, the main water feed valve 50a is
opened to supply additional water to recover the set water level.

If a course of laundry washing including “cloth type sensing” is selected, when the
preparatory operation is performed, the type of cloth is sensed. On completion of the
preparatory operation, the change of the water level from the set water level 1s detected, and,

15 ifthe drop in the water level is greater than a predetermined value, the laundry is judged to be
of the highly water-absorbent cloth type.

When, in step S305, the set water level is stably obtained, the flow proceeds to step
S306. 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

20 washing. With this main current of water, the laundry is washed. The squeezing spindle 44
remains braked by the brake mechanism 43 so that, even when the washing water and the
laundry move, the washing tub 30 does not rotate.

On completion of the period in which the laundry is washed with the main current of

water, the flow proceeds to step S307. In step $S307, the pulsator 33 is rotated repeatedly in



On conpletion of the first preparatory operation, the flow proceeds to step
$403. If, as a result of the preparatory operation, the water |evel as
detected by the water level switch 71 becones |ower than at the beginning,
the main water feed valve 50a is opened to supply 15 additi onal 5wyt o
recover the set water level. After recovering the set water level in step
S403, in step $S404, a second preparatory operation is perforned. The flow
then proceeds to step S405. According-.te-the settings nmade by the user, the
notor 41 rotates the pulsator 33 in a predeternmined pattern so as to

pr Oduce.’thé @orwﬂ?d \ap e\;el"sl% d%%cti iéﬂo Lfrnqeenltteﬁgls_\’\/a'i“ﬁ%_ﬁ%l%itg fh@%lﬂ%ryéygt h

this main current Zglle?)? wat er, tﬁrésn?aun ry 1s rinsed. € squeezing spindle
44 remai,ns brak by the brake nechanismaA43.so that, ev en.the rinsing
wat er a48°¥ﬂeaW§ﬂﬁﬁ¥V Wﬂggf‘Fﬁ%sﬁﬁﬁ i §%FUW By wirhue H@tﬁﬁot 1315 gfne n

conpl etion of the period in which the [aundrg is rinsed with the main
current Rseparatiendpr squaezing whationsd shegwashinggtepl5406. I n step S406, the

pul sator 33 is rotated repeatedly in 1 5 MAY 2006 -17- the forward and then
reverse dired{éxpnwithtrefetenct té ineflowt chaadhewnTini Bigp&y thiet idnsingeproasssduiyl beo

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

i's dogie deleribiRlePRIrat indfer $300S He&GALA the! fRbash %%xe&nﬁe&,*b?wﬁmvfdggﬁﬁﬁérpﬁhpm
d wt n the

rinsing is assuned to be perfor rinsing water stored 5

washing ,tub 30. This is called "stored-water cinsing, " It is owever, also
possi b deiegvenaie WitherRrERh b The FROCEBE MRuGin El 1 1 B ol Ph e SRR Be oo
nmouth 53 while the washing tub 30 is rotated at | ow speed. This is called
"shower th¢ AawrigoceedhiacHier -ofln stepsi4Rd, the meaw piater fond vathee Haris opengdoprd bot h
types of rinsing, is determ ned by the user's choice. Next, with reference
to t he fwaey is haprlied hpemthesetRivager Byelt he squeezi ng process will be 10
described. First, in step S501, the drain valve 68 is opened. The washi ng

wat er in the Omashiplegod bfthd Quppsiy dF diafke khb MoAUSHBcdeds telstap B4dpaaR skp- S4bhe
drain val ve 68 renai ns open
10 a first preparatory operation is performed. The preparatory operation performed here is the
same as that performed in step S304 in the washing process.

On completion of the first preparatory operation, the flow proceeds to step S403. 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, the main water feed valve 502 is opened to supply

15 additional water to recover the set water level.

After recovering the set water level in step S403, in step 5404, a seéond preparatory
operation is performed. The flow then proceeds to step S405. 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 rinsing. With this main current

20 of water, the laundry is rinsed. The squeezing spindle 44 remains braked by the brake
mechanism 43 so that, even when the rinsing water and the laundry move, the washing tub 30
does not rotate.

On completion of the period in which the laundry is rinsed with the main current of

water, the flow proceeds to step S406. In step S406, the pulsator 33 is rotated repeatedly in



during the squeezing process. After the | apse of a predeterm ned period of
time, when nost of the washing water has exited fromthe |aundry, the
clutch mechanism 42 is so switched that the notor 41 now rotate J@m@e
squeezing spindle 44. This causes the washing tub 30 to start szé i
rotation. The pulsator 33 rotates together with the washing tub 30. Wen
the washing tub 30 rotates at high spegg,. the laundry is pressed against the
inner circunferential wall of the washing tub 30 by the centrifugal force.

The washjng_ wat er resent in the laundry.als t hers. on the inner, surface
of the ci' gﬂ a&@?\‘% B]aef] TRATTE Gireings ibg\%t}s/tmlﬁbnq?%gl%ofrﬁﬁr?&rm ?H’fga‘frﬁiéy shi ng
tub 30 wi dens u vvarc{"!i n a tapered shape as. described earlier, the washing
wat er acPeFnygen thireRyn et 1t tp upasads eiealy i HesWathyigytund0i nhas isdprade of
the washing tub 30. Wien the washing water reaches the top end of the

washi ng prepar&ion for squsezing sitatexh. t hr ough the drain holes 31. The washi ng water
that has |left the drain holes 31 hits the inner surface of the water tub

20, and then Il thyabsleWeseipting, fifkend RNBSunsddrtbaeedbrhdEwha rRking watdyiioré06
-18- tub 20 to the bottomof the water tub 20. The washing water is then

drained Ahe Rhstillerup 680! 1S i;LQaﬁehg%w%hﬁ&g?bSﬁ%ké?” Pipg, ﬁcgwe%P alsBHISUIE py1an

the drai n hose eflows af ter’ squeezing '1s pertormnmed
at relatively low speed in. steps. $S502 and S503, ,squeezing..is perforned at
i gh speesitart neuigSPEE Hateh ket saBlicddom Ax gt b BYVDY SLPBRE BEOBEPPRAT | v
proceeds to step S506. In step S506, the supply of electric power to the

mot or 4139 & rotatade bbvb speed he This akealled Chzovwes mngigg s Wotchopes off ensingaotadept, t he
washing tub 30 is left rotating under its own inertia until it spontaneously

stops. Thewhabkdrittadombbtingpds afFinklug s dbeemined by e ukas elotdel on unit 100. The
ion elution wunit 100 is provided in the mddle of the main water feed pipe

52a, specifi cghlyywift¥RRAcE BPthe HbWRALH Winfﬁg_gs,wgé g@eﬁgﬂg @E&egéﬁm be

detergent chanber 54. Now, with reference to Fi e structure

and lenC(Eeisgri set:l(.)f F%rgt,e iri} Ospepeé%li, e Hpeflrg v%l(\)rg 6%”1% gpbaﬁe .urﬂoesvevagh%g ng:e(r: Qn itlge s
washing tub 30 is drained through the drain space 66. The drain valve 68 remains open
during the squeezing process.

After the lapse of a predetermined period of time, when most of the washing water has
exited from the laundry, the clutch mechanism 42 is so switched that the motor 41 now rotates

15 the squeezing spindle 44. This causes the washing tub 30 to start squeezing rotation. The
pulsator 33 rotates together with the washing tub 30.

When the washing tub 30 rotates at high speed, the laundry is pressed against the inner
circumferential wall of the washing tub 30 by the centrifugal force. The washing water
present in the laundry also gathers on the inner surface of the circumferential wall of the

20 washing tub 30, and, since the washing tub 30 widens upward in a tapered shape as described
earlier, the washing water acted upon by the centrifugal force rises along the inner surface of
the washing tub 30, When the washing water reaches the top end of the washing tub 30, it is

drained through the drain holes 31. The washing water that has left the drain holes 31 hits

the inner surface of the water tub 20, and then flows down along the inner surface of the water



incorporated in the washing machine 1 wll be described. Figs. 7 and 8 are
schematic horizontal and vertical sectional views, respectively, of the ion
elution unit 100. The ion elution unit 100 has a casing 110 fornggmﬁgzgm
insulating 15 material such as a synthetic resin. The casing 11

water inlet 111 at one end and a water outlet 112 at the other end. Inside

t he casing 110, there are arranged twqjglate-shaped electrodes 113 and 114
parallel to each other and with a predeterm ned interval secured in

vetueen. g, B SRR 1A, Rk 1A iU bl T SRR T

copper, Of “Zinc, h ions ect
are produced. At ope . ends of the electrqdes 113 and 114, there are

pr ovi deocagE‘PH(ﬁgﬁr%“gi‘fEe R ARG O! a‘?‘g@ﬁ’é&r? t;? dpyphese0 y, the el ectrode 113
and the termnal 115 are fornmed integrally, and the electrode 114 and the
term nal 116 lartbe flownshdwmninelggab) sfierisqueezogsie patfermed hestetivaiynlow spsed fior med
integrally, the junctions between the electrodes and the termnals and the

por t i onsstepsf S30Reardde$ 303N ahseekingat edrfontddia hipR spédd MOstddOSsRIEshd 950 aoat ed
with a synthetic resin to 1 5 MAY 2006 -19- prevent contact wth water and

t her efytcﬁg?pvamn cﬁ*sﬁe%gs@g%[gk BoGPBbORUORy %J;{@sdsﬂ q%re@b%sé&ﬁhe 3{},‘31 rc}t6e] A 1 ir gde

out o casing 1 are connecte 0 the e Clrcul oVl

the controller,80. |nsjde the casi 110, ter flows paralle|l to th

| onger SHOYES 1Bthe Foty) %fcfsr Sgened, bug tg%(!?raig Iﬁ%‘g‘?mﬁ%‘e‘l’? 8 Pricpsrae élEFt\}E‘f t age
is applied between the electrodes 113 and 114 while water is flow ng inside
t he i on wshingsnb aQislefi o@atingngder ithown glerazientilisisppntafeonply stopshe el ect r odes
113 and 114 are formed are eluted from whi chever of themis at the anode
side at the Tiereashinglhackihedtis doesshid Ividngh lokdelatien uhiorioexamw @n ghdbes of
silver each nmeasuring 2 cmx 5 cmand about 1 mmthick, and are arranged 5

M apar tyfif’ {50 B3HFEviGdd R the kﬂdéﬁbgyf the FRRRateP feel 'Digke5 5, Kf5ddifically QefwilenGhd Vi N9

the ion elution unit 100. transfornmer 122 is"connected to comrercially

di st 5(5 b u&%ﬁ v?a{tgrcfteéci Gal§Q %64 zmlo2 t}"nesd%te?gen{ Chatie? SQ.O \Aﬁoxlvocv)\nt\q rteﬁ)areance to Figs. 7 to

18, the structure and functions of the ion elution unit 100 and the purpose for which it is
incorporated in the washing machine 1 will be described.

Figs. 7 and 8 are schematic horizontal and vertical sectional views, respectively, of the
ion elution unit 100. The ion elution unit 100 has a casing 110 formed of an insulating

15 material such as a synthetic resin. The casing 110 has a water inlet 111 at one end and a
water outlet 112 at the other end. Inside the casing 110, there are arranged two plate-shaped
electrodes 113 and 114 parallel to each other and with a predetermined interval secured in
between. The electrodes 113 and 114 are formed of a metal, such as silver, copper, or zinc,
from which metal ions that exert an antimicrobial effect are produced.

20 At one ends of the electrodes 113 and 114, there are provided terminals 115 and 116,
respectively. Preferably, the electrode 113 and the terminal 115 are formed integrally, and
the electrode 114 and the terminal 116 are formed integrally. In a case where these cannot
be formed integrally, the junctions between the electrodes and the terminals and the portions

of the terminals located inside the casing 110 need to be coated with a synthetic resin to



predeterm ned vol tage. The output voltage of the transformer 122 is
rectified by a full-wave rectifier circuit 123, and is then fornmed into a
constant voltage by a constant voltage circuit 124. To the consygniayvpist age
circuit 124 is connected a constant current circuit 125. The 15 constant
current circuit 125 operates in such a way as to supply a constant current
to the electrode drive circuit 150 desgri bed | ater w thout being influenced
by variation in the resistance through the electrode drive circuit 150 To

the Comﬁé&hﬁk&%ﬁ&' Wit m;@r%d%gggy iﬁ&ﬁ%@k@&%ﬂé SofthSi8y ngrﬁ&ma

par al | el e transforner recti e ou

vol tage 0 e rectif di ode 6 .20 is sm) th y a.capacit 7, 1S
then forfg (Jtlprl?lr%nﬁjeco nglg‘ﬁtcw{}ﬁ;tli@e@nﬂfr%‘:%ﬁ%t? ﬁ\?cff f\('ﬁgférc'éll PE! ed1‘§€2§h and
is then supplied to a mcroconputer 130. The m croconputer 130 controls the
startingoatollerdPi ac 129 connect ed between one end of the primary coil of the
transfornmer 122 and the comercially distributed electric power 121. The

el ectrode drilusdethecasihg 150 waerdowpqmedlebio thPMrigypsdés ahhé slbar@letdi 13 andA4,
diodes 1 5 MAY 2006 -20- D1 and D2, and resistors Rl to R7. These are

| Nt ereonngct ¢eheds, ?féﬁ&‘ﬂénﬁﬂed thltiegetgi'réraﬁglnérd‘ﬁemﬁeéﬁﬂ% élE&FoaQ} lgﬁdan hﬁ4d\lv9iﬂee Dl

forma phot ocoupl er 151, and I stor and the dio forma

phot oco Ier 2 That the i.odes are phot odi o , d. the
Praner ool i RayyipkoRsideetog HBE svRine fuf oD fuetd, 55 8 B reiRGET e die
mcrocorrput er 130 feeds a high-Ievel voltage toaline LI and a |owlevel
vol t age destrgdes hig arpl 1 s orpwé age sytedripor yrhichewer, ofthemtippkthepnede side at
transistor @2 to turn on. Wen the transistor Q turns on, a current flows
t hr ough thtreomest. stTheseld@odéy] 13 axdd 1RAre, dodextatmipse, platesast sialvdm‘ eash reabeing@pl i ed
to the base of the transistor (B. Thus, the transistor 3 turns on. 10 On

the ot hegm hang, addbott PHfn Mick §nd)£|{31arr§ﬁ'€edt§"ﬁ5§l gk thdrRB&hSItRES QL 1s of f, and
accordingly the transistor Q4'is of this state, a current flows from

the WOde Si c}-el‘g. 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 Vtoa
predetermined voltage. The output voltage of the transformer 122 is rectified by a full-wave
rectifier circuit 123, and is then formed into a constant voltage by a constant voltage circuit
124. To the constant voltage circuit 124 is connected a constant current circuit 125. The
15 constant current circuit 125 operates in such a way as to supply a constant current to the
electrode drive circuit 150 described later without being influenced by .variation in the
resistance through the electrode drive circuit 150.

To the commercially distributed electric power 121 is also connected, in parallel with
the transformer 122, a rectifying diode 126. The output voltage of the rectifying diode 126
20 is smoothed by a capacitor 127, is then formed into a constant voltage by a constant voltage
circuit 128, and is then supplied to a microcomputer 130. The microcomputer 130 controls
the starting of a triac 129 connected between one end of the primary coil of the transformer

122 and the commercially distributed electric power 121.

The electrode drive circuit 150 is composed of NPN-type transistors Q1 to Q4, diodes



el ectrode 113 to the cathode-side el ectrode 114. Asa result, in the ion
elution unit 100, there are produced netal ions as positively-charged ions
together with negatively-charged ions. Wen a current is passed1§pﬁg%®9 t he
ion elution unit 100 in one direction for a long 15 tinme, while

el ectrode 113, which is at the anode side in Fig. 9, wears off, the

el ectrode 114, which is at the cathodggsi de, collects inpurities in water
in the formof scale deposited on it. This degrades the performance of the

i on el utd,pn t 100.. To i hi.s, e.el ectrode drive .circuit 150 can be
oper at ea15 P né;ﬂzoﬂ‘?ﬁsgtoéf g‘\c{qf’%}te c-[sngﬁ%?rﬁdmﬁ{ﬁ?@m(:?‘?‘fl TLopg IR thy Eg‘fJFec?'f‘%de

cl eani ng node, the m crocorPg %er 130 switches nodes of 20 control so as to
invert tiRDsISEIr (Qlgandathp diads Ietfarmenphiatacquplesd Si4 andrihe trangister QRapd sl dieder se
the current that flows between the el ectrodes 113 and 114. In this node,

t he trand2 domm s ghotaenaple® 5Sar e Toat, isankk tivdet THnand Y arephaodiodB, and the f .
The m croconputer 130 has a counter capability, and sw tches nbdes of

control tamsHRFEQN g Q2hey ph&t¥Rinkistdr® a predetermned count is reached. 1 5
MAY 2006 _21 VWhen t e resistance through the electrode drive circuit 150,
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resul , for carrent SNeen t

decreases, th nstant cuyrre 25 rai ses s out put voltage to
conpensapf¥- 1F‘6§ Vpﬁ@gede@r'@&ié Eéi‘\ﬁiévté? Hlo&% h%“’csd’c“afmd.é@ PHiRs theEasHtaL? ¢ he
ion elution unit 5 100 eventually reaches the end of its useful life. Wen
t hi s hapipent, ooy eWherf thehteanmsthe QF turoono,r o Eurrent Slevtscthemiigh she hesisfars Ri3bRd,

el ectrode cleaning node, or if the output voltage of the constant current

circuit zhd5SRT sardathiechused aibiasn® beoBgsiledP@SHE Hage bP tROFRBMIR ©3F OThisNehe
decrease in the current. To cope with this, in the circuit under

di scussionc RS CUMRt that flows between the 10 el ectrodes 113 and 114 of
the ion elution unit 100 is nonitored on the basis of the voltage that it

B: gg;]_; gfmaﬁgo thg eotl{e?shanaotheRglodgvﬁp 1s Calillhr ! tE roa.nrmsilgtme Qtﬁ is off and

accordingly the transistor Q4 1s off. In this state, a current flows from the anode-side
electrode 113 to the cathode-side electrode 114.  As a result, in the ion elution unit 100, there
are produced metal ions as positively-charged 1ons together with negatively-charged ions.
When a current is passed through the ion elution unit 100 in one direction for a long
15 time, while the electrode 113, which is at the anode side in Fig. 9, wears off, the electrode 114,
which is at the cathode side, collects impurities in water in the form of scalé deposited on it.
This degrades the performance of the ion efution unit 100. To avoid this, the electrode drive
circuit 150 can be operated in a forcible electrode cleaning mode.
In the forcible electrode cleaning mode, the microcomputer 130 switches modes of
20 control so as to invert the voltage applied between the lines L1 and L2 and thereby reverse the
current that flows between the electrodes 113 and 114. In this mode, the transistors Q1 and
Q4 are on, and the transistors Q2 and Q3 are off The microcomputer 130 has a counter
capability, and switches modes of control as described above every time a predetermined

count is reached.



m nimum current, a current detection circuit 160 detects it. The fact that
the m nimum current has been detected is transmtted froma phot odi ode D3,
which is a part of a photocoupler 163, through a phototransistqr pﬁ&?mm t he
m croconput er 130. The 15 m croconputer 130 then drives, by way 5% a l'rne
L3, a warning indicator 131 to nake it indicate a predeterm ned warning.
The warning indicator 131 is provided_hp_the operation/display panel 81.
Moreover, to cope with a fault such as short-circuiting within the el ectrode
drive circuif, 150, there i rovi ded a cyrrent detection. circuit 161 that
det ects the OHRSTERE TERTHGE 13O0RA GG Cch R AHv i S nfAOEE AL PR AP et
On the basis of the output of this current detection circuit 161, the

ni cr ocorfiuhe elesodesr | \eand hdd.vearies igdiasc eesvler for Ixampley ithe eument ghat e t he
out put voltage of the constant current circuit 125 becones |ower than a

pr evi oudleyveenahe Biettrodendeciebegethe 2onhdtagarentediealti1Q8 raisécitd butpZvakageat s it
and the mcroconputer 130 |ikew se drives the warning indicator 131. 1 5
MAY 200 T HaciRal e t o ' [ - m ng
w T h whi S R R e 8 BB o e A Bt T
refergn to the flow charts,.shown ip Fi.gs...,. 10 .to,13. The seguence,shown in
o 50 100 SebfeiarhS Bk WA L Tig " W bELLLE b0 et AL PRIE P | he
flow shown in Fig. 3, the final rinsing process. That is, when the final

ri nsi ng RBRlesswWitshed g thedforgiblerpleqtivds iiganmg modsutastihghe eutpwiovoltageliof ithsn of
metal ions is selected is checked. If "addition of nmetal ions" is selected
t hr ough cansedtectremciepelab isomispérif srowddngev ipassitie toganpnsae fadithpliayeapamel 81,
the flow proceeds to step 5412; if not, the flow proceeds to step S414. 10
I n step hétdigrent he main water feed valve 50a is opened so that a
predeterm ned anmount of water is passed through the ion elution unit 100.

Si mul't aneousI-Iyd c&p@em% lh\fsg iff itlliecé’i%.:itllﬁ%er discussion, the current that flows between the

10 electrodes 113 and 114 of the ion elution unit 100 is monitored on the basis of the voltage that
it produces across the resistor R7. When the current becomes equal to a predetermined
minimum current, a current detection circuit 160 detects it. The fact that the minimum
current has been detected is transmitted from a photodiode D3, which is a part of a
photocoupler 163, through a phototransistor Q5 to the microcomputer 130.  The

15 microcomputer 130 then drives, by way of a line L3, a warning indicator 131 to make it
indicate a predetermined warning. The wamning indicator 131 is provided in the
operation/display panel 81.

Moreover, to cope with a fault such as short-circuiting within the electrode drive
circuit 150, there is provided a current detection circuit 161 that detects the current being

20 larger than a predetermined maximum current. On the basis of the output of this current
detection circuit 161, the microcomputer 130 drives the warning indicator 131.  Furthermore,
when the output voltage of the constant current circuit 125 becomes lower than a previously
set minimum voltage, a voltage detection circuit 162 detects it, and the microcomputer 130

likewise drives the warning indicator 131.



applies a voltage between the el ectrodes 113 and 114 so that ions of the
nmetal of which they are forned are eluted into the water. The water
containing the nmetal ions is fed via the water feed nouth 53 int Sttblﬂ 006
washi ng tub 30. 15 Wien a predeterm ned anmount of water containi ng met a%
ions has been fed, and the concentration of netal ions in the rising water
has reached a predeterm ned | evel, theypain water feed valve 50a is cl osed,
and the application of the voltage between the el ectrodes 113 and 114 is

st opped. Next | t. 0

cont act bet we'%hr? Hlé;pg%e%%ﬁgrﬂé%ar%%ﬂnggn% a }lléoﬁ?ﬁ%'rﬁ'gﬁ g‘gll'c%h ?tgir)\ % for
a predet of time. The itation of the yinsin ter fter its
i xi ng AR el st W' Pogesrribghyith feferepee %wﬁéf?@ac Sishowr an f*‘*gs
agltatlon whereby the rinsing water and the laundry are agltated by the
pul sat or 039 1Bor a predetermned period of time (and with considerable
intensity as in ordinary rinsing), followed by conplete rest or mld

agi tation. Thiteughuaite showntinalfigag titekevted M, Mibng 0B6 rindizrg Mrocdshes S40ondry
together with the rinsing water m xed with water containing nmetal ions, it
s Posshibiied th BRI ML HBRMR! AL BOBR fifs A%sﬂiﬁsﬁfdcpﬁt CHh Is, WhEh thd)Gnal
llaundry. By thereafter keeping t he ['aun d'the rinsing water at rest,
or mldl itatin erm t i ons flrm
attach t%"f P%eﬁﬁgr%/a el@bwgwgr';te?’giﬁf]rwg‘f&ﬁo itd O%af{nﬁf”?ﬁﬁ‘st‘%%el@?q aundry
together with the rinsing water after its mxing with water containing netal
i ons so is chegkeq. helfrré%vm eh@etal donsi’ 4 pelentecbthrengh doelectionopeeian Ppriameed: hen
keeping themat rest or mldly agitating them it is possible to alleviate
t he | oadvimthetdperation/displa¥ pandiidd hthedlofoproseedgid step 8412; ifundd, thh doeiproceeduine
power consunption. Depending on the type of laundry, the laundry, instead of
bei ng supdes4igd to initial 10 agitation, nmay be left dipped in the rinsing
water m xed with water containing nmetal ions for a |onger period of tineg,

for gxanpl e FRQHL 392 ThD Wahid whike P48 VARM S0 [0 5enlE s $hal Qpr A e¥min@d amount

of water is passed through the ion elution unit 100. Simuitaneously, the drive circuit 120
applies a voltage between the electrodes 113 and 114 so that ions of the metal of which they
are formed are eluted into the water. The water containing the metal 10ns is fed via the water
feed mouth 53 into the washing tub 30.

15 When a predetermined amount of water containing metal ions has been fed, and the
concentration of metal ions in the rising water has reached a predetermined level, the main
water feed valve 50a is closed, and the application of the voltage between the electrodes 113
and 114 is stopped.

Next, in step S413, the rinsing water is agitated to promote contact between the

20 laundry and the metal ions. The agitation lasts for a predetermined period of time.

The agitation of the rinsing water after its mixing with water containing metal ions
may be achieved by initial agitation, whereby the rinsing water and the laundry are agitated
by the pulsator 33 for a predetermined period of time {and with considerable intensity as in

ordinary rinsing), fotllowed by complete rest or mild agitation. Through such initial agitation



make the | aundry resistant to mcrobes by letting nmetal ions attach to it,
but also to kill mcrobes and nold present in the laundry and the water.
Such "long-time di pping" nmay be one of the choices that can be §§I ?tlﬁ@ in
the rinsing process (or washing process). "Long 15 tinme dipping" he ven
to kill mcrobes and nold present in |laundry contam nated with bacteria
(for exanple, clothes and linens used.pm-hospitals, and those used outside
hospitals but soiled with stool or contami nated with colon bacilli) and

o ooy b Sy ds0BD bith (he FinsifE YR S EHTifH ek S68kalnihe O nsRALS)
in water unI ke ta ste th chl or.ous
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overnight, and that is thus likely to be contam nated wth bacteria. This
permts theadunderand the ripsing svater PATSE, yrinildlpagicatinghemni ids podeible toi permitahe S414,
whet her or not addition of a treatnment agent is selected is checked. This
check stmptalignshe Bxelyuitedh aar the daumity. Felorevan e firdt heowediidly agigatihe thede in
step 1 5 MAY 2006 -24- 5411, i.e., sinmultaneously with the check of whether
or not  aGghdrl ekefter %f}ﬁﬂhe'r&@ﬁtg' @at%ﬁﬁf?é}tlﬁ Mg Ath-witbr E(ﬁ]gighl}l%(?l?btﬂflo S0

tr eat nent agent I's selected through a se ecﬁ%on operation p orne Vi a
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repeatedly in the forward and then reverse 5 directions at short tine

i nt er val AgitatRg Sepl it Postite tp alledaty thoload oS dhe mater 41hathishypeplrms gitation, t o
spread evenly in the washing tub 30. This is done in preparation for
squeezi napdrtbdreltyi educel povet epnshidipbiont he sub water feed val ve 50b is opened,
and water is passed through the treatnment agent chanber 55 of the water

feed mout h 53pedehdidgtdnemi TpRd of BARAryD AR tae Histed of bERgt SuBREAAND iARRNT
chanber 55, theﬂtregt ment agent is ed, ﬁ]d’l?{{[")ler Wltoh th gmﬁe:r |nlto the 10
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Untl e the eatnen agent c reac es a

predet erl@nge?'dpelngg of tim hltgr Qearmnglg Sabctmt 30 minutes to one hour. This helps not only to

make the laundry resistant to microbes by letting metal ions attach to it, but also to kill
microbes and mold present in the laundry and the water. Such “long-time dipping” may be
one of the choices that can be selected in the rinsing process (or washing process). “Long-
15 time dipping” helps even to kill microbes and mold present in laundry contaminated with
bacteria (for example, clothes and linens used in hospitals, and those used ‘outside hospitals
but soiled with stool or contaminated with colon bacilli) and laundry infested with mold (for
example, curtains used in modular baths).
Moreover, “long-time dipping” helps also to kill microbes and mold present in water
20 that is, unlike tap water, not sterilized with hypochlorous acid or the like, for example rain
water, stored water, or bath water left overnight, and that is thus likely to be contaminated
with bacteria.  This permits such water to be used safely in laundry washing.
Next, in step S414, whether or not addition of a treatment agent is selected is checked.

This check step may be executed earlier on. For example, the check may be made in step



liquid treatnent agent to be held in the treatnent agent chanber 55 until
the time cones when water is poured into the treatnent agent chanber 55.
Wien a predeterm ned anobunt of water (so nmuch as or nore than to ICRMAE 6ihe
effect 15 of a siphon to occur in the siphon 57) is poured into the
treatment agent chanber 55, the sub water feed valve 50b is closed. This
step of feeding water, i.e., adding a.tyeatnent agent, is perforned
automatically irrespective of whether or not a treatnent agent has been put

in the %é{e lﬁﬁgg)%hdﬁgg&hflggﬁgg%,&?ﬂé 8¢ %R&Eera T r?o(@ %‘d&lhgﬁ‘ gg:c el ltété'lesfi%rsreg?éte@ gent

is selec I'n's e rinsing water onot e

contact between . the. 20.laundry and the treatnent agent. The agitation |asts
for a pr%rd}é’f'e(reﬁi ngﬁtlcﬂb?ﬁ%ﬁe%?‘e%/ti gent ‘?F@eq?‘ﬁ\&ﬁr%ﬁéﬁ Sﬁ}eeﬁté%%r%t&?“sﬂ raghe. | n
t he above sequence, it is a predeterm ned period of tinme after addition of
met al i ovig thetaperdtionidispiayrmgnelcl le thet fteay peocwcgao weptS4agehnot thedlioreproceeds fiee
rinsing water. If netal ions and a treatnent agent (softening agent) are

added si4ep §40te0US btyp 5406, hke pulREonI Wabrfed reptatedBl ialthd otsad dndVheh R0&8E - 25-
react with ingredients of the softening agent, resulting in a dimnished

anti mscr ghi-abnefifB6t timehiter RN I agh QL 0 itdf 1S
after th&e1 r(r;egt)?al tisonlté lrr1nave I rm )?prg% P g@ﬁ%dtq% onigl n? ébpg%ﬁr%ﬂttﬁggbfﬁgﬁnﬁégt ment
agent is _addedq. This prevents al. ibons fromr.eactin with i.ngredients
of “The PRt oD BEE SEFPE whaBoahiis fHdn spRetPD Y BLeARIPIER ¢ he 5
| aundry while maintaining a satisfactorg antimcrobial effect as expected
from netal i okisstep $415sthersup ayasesi feed yalve PPloiseinsaed: ad yvater 3s passedithrougs theyr ned
of silver, copper, or an alloy of silver and copper. Silver ions eluted

from a sir¢armaentelgemtchaniberofS effthewatex deddl remith $8 er Iflal tréanment efére dias beemoput dpper
ions eluted froma copper electrode offer excellent resistance to nold.

From an @k ltRYtn@ht 8hdny Rhadhd O BREIredtABNOReR WIBH t185dtN@ Wil theCRREE intb ARS
simul taneously. 10 Silver ions are positively-charged ions. Laundry is

I
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level inside the treatment agent chamber 55 reaches a predetermined level. This permits the
liquid treatment agent to be held in the treatment agent chamber 55 until the time comes when
water is poured into the treatment agent chamber 55.
When a predetermined amount of water (so much as or more than to cause the effect
15 of a siphon to occur in the siphon 57) is poured into the treatment agent chamber 55, the sub
water feed valve 50b is closed. This step of feeding water, i.e,, adding a treatment agent, is
performed automatically irrespective of whether or not a treatment agent has been put in the
treatment agent chamber 55 so long as addition of a treatment agent 1s selected.
Next, in step S416, the rinsing water is agitated to promote contact between the
20 laundry and the treatment agent. The agitation lasts for a predetermined period of time.
The flow then proceeds to step S406.
In the above sequence, it is a predetermined period of time after addition of metal ions

to the rinsing water that a treatment agent is added to the rinsing water. If metal ions and a

treatment agent (softening agent) are added simultaneously to the rinsing water, the metal 1ons



the silver ions are electrically neutralized. This nmakes it difficult for
the silver ions to react wth chloride ions (negatively-charged ions)
contained in a treatnment agent (softening agent) as its ingredingAq.zq{Lﬁlere,
it takes tine for the silver ions to be absorbed by the | aundry, and
therefore it is necessary to secure a certain length of time before addition
of the treatnent agent. For this reasgs, after addition of silver ions,
agitation is perforned for 10 mnutes. After addition of the treatnent

agent kBl S8Rl P hOLIRALS kLN ok B S OUIA S TG O] B 01

are fed Into e“was u ung’n erte a and
then through the detgrgent chanber 54. The_treatnent. agent js fed into the
unshi ng IDLMSE: SEORFHEOHE Sp EREMECS dyB AR L AMRA S8 by iy Hchib Sage
t hrough which nmetal ions are added to the rinsing water is separate fromthe
passage thhlapndiy thai B teeatmenitagent isagded. | Bhis aeryentsttbe miegalripns fram wacteng. Thi s
prevents the netal ions from passing through the passage through which the

t r eat mentittagenddiéngs afl dedtreamichie agant) Sindothugipermitsarhd hikal &ay tprremeint én thee
metal ions from making contact and reacting with the treatnent agent

r enmai i rlQJd:dgi WHHE mdinilfidYa SR8 croRPantRdSo8a ety Lsoé‘)@‘b&?}mm&aﬁegs.l ose their

anti m cr obi ef fect. reover, according to the above sequence, the rinsing

water is agitated ea i t hat , t ne j Ops_and.t.he treat nent ent are
ndded.  Thi o goireEapidhirdRerlerBines 1T 32l beBEmRE R e iorpeT B tndfevens v
and firmy to the laundry. 5 Moreover, according to the above sequence,

addi t i orPfeiveremndicoppais SEVesenoeiated fepmya silygielechiode offshamexcedent|stardggi s not
selected, a treatnment agent is added at an early stage in the final rinsing
pr ocess.effehi, antheopperriedu emtédh fom awoppyudlectdde @ffgo exbellengkesistancé itmatold.i nsi ng
process to equal to the time required to attach the treatnment agent to the

R OB f S S SR Gk gpr il ARG 1 o Lo
accofgli ng t o e RROYR FRANERCEharddd i67PC Talitfiydl n¥fhELBE" chirdel SRWIRR arR9ENt
therefore the silver ions are electrically absorbed by the laundry. Absorbed by the laundry,
the silver ions are electrically neutralized. This makes it difficult for the silver ions to react
with chloride ions (negatively-charged ions) contained in a treatment agent (softening agent)
as its ingredients. Here, it takes time for the silver ions to be absorbed by the laundry, and
15  therefore it is necessary to secure a certain length of time before addition of the treatment
agent. For this reason, after addition of silver 1ons, agitation is performed for 10 minutes.
After addition of the treatment agent, it suffices to perform agitation for three minutes.
The metal ions are fed into the washing tub 30 through the main water feed pipe 52a
and then through the detergent chamber 54. The treatment agent 1s fed into the washing tub
20 30 from the treatment agent chamber 55. Thus, the passage through which metal jons are
added to the rinsing water is separate from the passage through which a treatment agent is
added to the rinsing water. This prevents the metal ions from passing through the passage

through which the treatment agent is added to the rinsing water, and thereby prevents the

metal ions from making contact and reacting with the treatment agent remaining in that



is present in the treatnent agent chanmber 55 or not, the action by which to
add the treatnent agent is executed whenever the treatnent agent is
supposed to be added. Thus, the user need not necessarily choose1§h@ﬁng to
add the treatnent agent or not expressly; that is, when the 15 user chooses
not to add the treatnent agent, the user can sinply | eave the treatnent
agent chanber 55 enpty. Moreover, acgggging to the above sequence, addition
of netal ions and addition of a treatifent agent can both be inhibited so as
not to be executed. Wth hia connguration, when neither netal ions nor a

t r eat mer?SRge H fopm&quPEENgsand dope dheit timicrapral ¢k can be 20 inhibited so as
not to be executed. This hel ps prevent the washing machine |I from

per form ng unieeserapscoading omshe abovecapeancel the trinstnigewaten iseagitetesheash time Fi g.
10, the sequence shown in Fig. 11 lacks step 5411 (checki ng of whether or

not addithatahe afetatebml aridoths tredtnselk agémtdye adiz@0r ThizcherMité fHeSmetabine RGE the
whet her to add a treatnent agent or not can be freely chosen, but netal ions

are 1 5 MAY.409 mgga@m@(,gnl?gg@gmﬁ%&?ga% with the sequence shown in

Fig. 10, the seguence shown in Fig. 1 dified in the follow ng
respects. St 421 (adjustnment qf the water level).is executed. before step
5415 Tt eedi ndeFoTe: aFokdRE I Mientpovk cithmanafion dtpdal 88 &y Sesiersf.
(adjustment 5 of the water level) is executed before step S415 (addition of
a treat e addision)of mateldens igwat salecsad, a frsatareat agant 15 asided plean easlyoegesindhed

bel ow. Addition of metal ions is achieved by feeding water containing them
Li kew sdijnal adsingippocess. &THis dalpsreducagkatimesregaingd we do hiyrohigle dhenfinalt ridsiget her
with water. This inevitably results in arise in the water |level inside the

\Q@S hi ng Jf-rb'&sf’ﬂr eq¥PR thd BmaatQlired QY Sttadhthé Heatkdeft AEnVRSRE MinliHP Iodesvé! r eady
i gh, adding nmetal ions or a treatnment agent nmay cause water ‘to overflow
Lge was myrh%itgtli'lpg t%g 'rin?i'ﬂ%ma%}, Y€ }553'51%% tlo%hgc}} H)ee o5 n?elnt ia&e@;% too{hetlgu%%}y Vrgnlyagent
10 and firmly.
Moreover, according to the above sequence, irrespective of whether a treatment agent
is present in the treatment agent chamber 55 or not, the action by which to add the treatment
agent is executed whenever the treatment agent is supposed to be added. Thus, the user need
not necessarily choose whether to add the treatment agent or not expressly; that is, when the
15 user chooses not to add the treatment agent, the user can simply leave the treatment agent
chamber 55 empty.
Moreover, according to the above sequence, addition of metal 1ons and addition of a
treatment agent can both be inhibited so as not to be executed. With this configuration,
when neither metal ions nor a treatment agent needs to be added, their addition can be
20 inhibited so as not to be executed. This helps prevent the washing machine 1 from
performing unnecessary actions.
As compared with the sequence shown in Fig. 10, the sequence shown in Fig. 11 lacks

step S411 (checking of whether or not addition of metal ions is selected). According to this

sequence, whether to add a treatment agent or not can be freely chosen, but metal ions are



dr ai ned unnecessarily, and nmay even annoy the nei ghborhood with the noise of
the overflowing water. To prevent these inconveniences, in step S421, the
drain valve 68 is opened before 15 addition of nmetal ions to draiyg thﬁle
wat er. The anobunt of water drained here is equal to or snaller than ﬁ e
amount of water containing netal ions that is going to be fed in, and is
such as not to cause water to overfl Qwythe washing tub 30. In step S422

al so, the drain valve 68 is opened before addition of a treatnment agent to
drain a J,ittle ter. The anpunt of water drained here is equal to or

smal | er ?ﬂ%ﬂs¥ﬁ%@annunt of water containing a treatnment agent that 20 is
going to be fed in, and .is such as not to cause water to overflow the

washi ng tub 30 compugiyythethe sequenen shavay ichite 18nBrseavence ghowm in Fige 1dfuence
shown in Fig. 13 is nodified in the follow ng respects. Step 5414 (checking
of whet hmpdi%ddliin it fodiowang respeatentStep§ént (ddgustmtraifatie avaterdeyel) 5 eeadet ed
first so that, if addition of a treatnent agent is selected, the flow

pr oceedsbéforessteppS 42 (Tecliigasthidier htaMifg htal 3skdh t | DikeRfse REPE4320MRjukSnent
selected or not) 1 5 MAY 2006 -28- If, in step S411, "addition of netal
ions"zis sgl f -0 S, f adj ment
of th(Sa V\%.it gﬁ”?g%gﬂ%@poﬁse?g%ﬁ&féﬁﬁ gleeg;,\sngwo&%\?\glt gréfg?ﬁ%tgﬁ%nﬁéiéﬁét gT%?éons)
to step S$413 (agitation).to step S422 dj ustment of the water level) to
5415 (aﬁﬂ&@?éﬁgﬁﬁﬁﬁn¥ﬁégﬁﬁ@ﬁ?wgﬁﬁﬁﬁfdEgoétep 5416 (agitation). If, in step
S411, "addition of netal 5 ions" is found not to be selected, the flow
proceeds fronfdditipn f2petphitjngsis rashievest by Heeding evater eantdining dheme pLgwise,
(addition of a treatnent agent) to 5416 (agitation). According to the
sequenc eadidiiornofl Mitratarentlabenaddichicoed bf fevdingl it teyether Svihewstet t elhipimkeyitabhen a
treatnment agent is added. Fig. 14 shows the results of experinents. Four
eXper i MeRlgI1Raqise A HIGHAEL leydtnsidding Wadhig ALS3 (2 OOWRER {1 widdr 11&%3%% the

experinments are as follows. The anmount of cloth washed was e anount
of \Aﬁiberwlal.s ?rgg {'1\.1’%5302 1% alrfeac};(hgigﬂ?ggciirqg mretal Si(i)r%)snorwae rteat%lr%{) 8 Qt tn;]a?r cause water to
overflow the washing tub 30. Such an overflow lets the metal ions or treatment agent be
drained unnecessarily, and may even annoy the neighborhood with the noise of the
overflowing water.
To prevent these inconveniences, in step S421, the drain valve 68 is opened before
15 addition of metal ions to drain a little water. The amount of water drained here is equal to or
smaller than the amount of water containing metal ions that is going to be fed in, and is such
as not to cause water to overflow the washing tub 30. In step S422 also, the drain valve 68 is
opened before addition of a treatment agent to drain a little water. The amount of water
drained here is equal to or smaller than the amount of water containing a treatment agent that
20 1s going to be fed in, and is such as not to cause water to overflow the washing tub 30.
As compared with the sequence shown in Fig. 12, the sequence shown in Fig. 13 is
modified in the following respects. Step S414 (checking of whether addition of a treatment

agent is selected or not) is executed first so that, if addition of a treatment agent is selected,

the flow proceeds to step S411 (checking of whether addition of metal ions is selected or not)



foll ow ng sequence: "washing, then first-tinme rinsing (stored-water rinsing
for three mnutes), then final rinsing (stored-water rinsing), and then
squeezing." During the step of final rinsing, addition of water cphtal nigeo
metal ions and addition of a treatnent agent were 15 executed under varying
conditions. The conditions under which _tRe netal ions and the treatnent
agent were added in the different experinents are shown in the flow charts

shown in Figs, .15 to. 17 [n.all the experinments, the tal jons were silver
i ons, and the%Fr’Basf‘?Peﬁ%“’a@%ﬂﬁOMi “?tédg?%n'ﬁ 8‘1%5}1{}? S‘%%“@Lﬁb‘? %Hﬁ’n‘frofiﬁfsdsl,
as shown in Fig. 15 water containing silver ions and the 20 softening
agent wed©m RS In{adiusegitythawvaterelexelate sip B ffeering of pyasgrngpntaining
Specifically, at the start of the final rinsing, water was supplied via
bot h t he mmalnmonslt ar stbtped 19 aagieatany t¢ Bep S412 (mdhsmémad thalwater land) to S415
si mul taneously a voltage was applied between the el ectrodes of the ion

el ution ypdditie®of Radeatnltdr § Lt 5916 Qbitdidnyer If! MNsep B4iNeaddiNSh BImRY er
was 90 pgb. l]Af?er afajdi ti o%?ﬁgﬂga)i tg{{i on Gv%/fgls pen\rjfor’mad ?I%)r 10 ?n' r%ut es,mt hen

t he er. S ai.ne n M MAY 2006 - 29 sq i,n s perforned. In
exper mor?"Nas TR 10, 8RR b8 e Rol WpFiedy oy B 8987 SRl b RS
rinsing, only water containing silver ions was added. Water was supplied
via the neieh tRateprSladaddpaen ef 4 treptmppt agenigie ad0 (A8YARIMI i ed bet ween t he

el ectrodes of the ion elution unit so that the concentration of silver ions
in the rinsi nAwatding WatheIBqyapbe shidvem jn Bigi 3t additionas! petal wnsnesdperattedldhly
m nutes. Thereafter, in preparation for addition of the softening agent, the

drai n valwign avaGtBpaneentti9adliedi n 5L of water out of the washing tub.
Thereafter, water was supplied via the sub water feed valve until the

predet er m ned Eggggi slkﬁ/sg{rheg‘ggxlllls.)ofvﬁﬁelﬁxﬁgrggerlec%r &BQrir%Pm? Ll %;@?cﬁlt%{\%g' ythde

spftener was a t! on, " agl I oONn was per or med
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used, was 1 kg. The amount of water used was 25 L. The washing session went through the
following sequence: “washing, then first-time rinsing (stored-water rinsing for three minutes),
then final rinsing (stored-water rinsing), and then squeezing.” During the step of final
rinsing, addition of water containing metal 1ons and addition of a treatment agent were
15 executed under varying conditions. The conditions under which the metal ions and the
treatment agent were added in the different experiments are shown in the flow charts shown in
Figs. 15 to 17. 1In all the experiments, the metal jons were silver ions, and the treatment
agent was a softening agent.
In experiment No. 1, as shown in Fig. 15, water containing silver ions and the
20 softening agent were added simultaneously at the start of the fimal rinsing.  Specifically, at
the start of the final rinsing, water was supplied via both the main water feed valve and the
sub water feed valve, and simultaneously a voltage was applied between the electrodes of the

ion elution unit so that the concentration of silver ions in the rinsing water was 90 ppb.

After addition, agitation was performed for 10 minutes, then the water was drained, and then



except that the concentration of silver ions in the rinsing water was 180
ppb. In experinment No. 4, as shown in Fig. 17, only water containing silver
ions was added 15 at the start of the final rinsing; that is, no softening
agent was added. Water was supplied via the main water feed val v&MAaglha
vol tage was applied between the electrodes of the ion elution wunit so that
the concentration of silver ions in the rinsing water was 90 ppb. After
addition, agitation was perforned for2%20 minutes, then the water was

drai ned, and then squeezing was performed. 20 In the rightnost colum of
the table shown in Fig. 14 are shown the antimcrobial activity val ues of
the cloths that were washed under the conditions of the above experinents
Nos. | tQuéesmadnisnRifoBé® then dried indoors at roomtenperature. The
antimcrobial activity values were calculated by the quantitative testing
met hod accor di J - ri t ds) 2. 5 Y 2006
-30- The ant %@‘P%@I{lé’#ﬁgéf%% %ggﬁgilﬁgﬁé! ;Sltr? 'ggé pt)’efﬁi tﬁggﬁh@ th%‘ ,%l%\%hré?%n%ﬂl}@er

i ons were added .sinmultaneousl j t.h sof teni ng.agent, was strikingly |ower
than t haVaigheoiainas sy ipes WAL dedn Water waerigBlie %@ft’t‘%maﬁ'gwé'@éfﬂeg Naleadded.
The antim crobial effect obtained in experinent No. 2, where a softening
agent 3 waandag dendtagertvess, applisdnbetwhenghibe eldottndeshaf thdbtien rebdionnubt erphai tent  No.
4, but was higher than that obtained in experinment No. 1. The anti m crobi al

ef fect ofvndérteton Bf ﬁ%ﬁﬁdﬁﬁﬂ&hd‘@nsifi’%}w\ﬂﬁﬁ vas DO PpB.ONTRAN hgitdtion vl peifbitdd | ons
was hi gher, was higher than that obtained in experinent No. 2, and was

roughl : h I E [ : Il -
Suggest , o ? mibel " incRiahel A prepau St RE ALEDA of e 18Rgfify BRE NS FM! ive
concentration of, silv ions in t rinsi.n t hi gher than in ase
Wher e novELTRROR 1otttk of Pater Bucetthe WAl b berafigonatsh ade st o
decrease in the antimcrobial effect. Cpnductinq experinment No. 2 with no
sof t eni r@e égbrwatgufeefi ryaﬂ\ffeugtglot{hggge@qg@[@gnqdowatq evel (25 L) was recovered, and

10 simultaneously the softener was added. After addition, agitation was performed for two
minutes, then the water was drained, and then squeezing was performed.
In experiment No. 3, the same sequence as that used in experiment No. 2 was used,
except that the concentration of silver ions in the rinsing water was 180 ppb.
In experiment No. 4, as shown in Fig. 17, only water containing silver 1ons was added
15  at the start of the final rinsing; that is, no softening agent was added. Water was supplied via
the main water feed valve, and a voltage was applied between the electrodes of the ion elution
unit so that the concentration of silver ions in the rinsing water was 90 ppb. After addition,
agitation was performed for 10 minutes, then the water was drained, and then squeezing was
performed.
20 In the rightmost column of the table shown in Fig. 14 are shown the antimicrobial
activity values of the cloths that were washed under the conditions of the above experiments
Nos. 1 to 4 and that were then dried indoors at room temperature. The antimicrobial activity
values were calculated by the quantitative testing method according to JIS (Japanese

Industrial Standards) L1902,



resulted in the sane result as experinent No. 4. Thus, by executing the
sequence shown in Fig. 18 without putting a softening agent but with the
action for adding it performed, it is 15 possible to obtain a sat§giemhpery
antimcrobial effect.. The washing machi ne of the present invention can
performrinsing with water containing netal ions by going through any of

t he sequences shown in Figs. 10 to 13-3descri bed above under any of the sets
of conditions of experinents Nos. 1 to 4. By adopting the conditions of
experi ment NOThE, anitimit®biaD §Fedd | oBtdirkdSii Qixp&MmEMENS | NSV EilveR ioRBywadaRtédg t he
20 conditions of experinent No.2, it is possible to obtain a high

anti m crghi I iy, i i i x i.Ng the
cond t ona ineBEHl Wil KR chfhe gk, Sag Sikhely Rl AR Ba 2 S Y i ARIcnl
antim crgbial .activi val ue whil e usi a sof.teni agent . adoptin t he
Condi t1 08 DB TR RE s aierE | the olimurSHalErEs Ebiped n SPBeRani ng
agent, it is possible to obtain a high antimcrobial activity value. 1 5
MAY 2006N0.33. Whakt ajsofteningeagenthavag dded ilgas wis aghaighee thanNghat pbtaiged &
possible to give laundry antim crobial effect in a short period of tine and
i n ad#li texperimbitadNe 4 bet wif mgherahanathstodtt@inedin expgement Noder THeenomicobiabns of
experinents Nos. 2 and 3, it is possible to give laundry higher

ant i m crgRicfbbighb@ et eXfdrinRn Moz NiReretthe cEhdeRGhtid ofsifef (R8I twasl he
conditions of 5 experinent No. 4 are suitable for laundry that does not

of foct . eBF ShEDHDY AR Bkt SECE ubfudt MR e e IR AR | o

4 to adopt when__going through the sequences shown in Figs. 10 to 13 is

aut onat | CRFMPCHNEAni ned by the washing nachi ne, which then perforns
appropriate control accordingly. The laundry 10 anount sensing and cloth
type sensi ng Aegesd besdlte auggesty irc arcabe whseeda fsofterting sggiiripose, bySpaang itkkal | vy,
whi ch set of conditions to adopt is determ ned according to the anmount of
laungoy csmcér@Ason 6flsiR¥r oAl itihy riasMp Riatsraigicn thaandl a lche Wikdre ho sbfbaimeapeyt of

| aundry as
is used, it is possible to compensate for the decrease in the antimicrobial effect.
Conducting experiment No. 2 with no softening agent put in the storage space for it
resulted in the same result as experiment No. 4. Thus, by executing the sequence shown in
Fig. 18 without putting a softening agent but with the action for adding it performed, it is
15 possible to obtain a satisfactory antimicrobial effect..
The washing machine of the present invention can perform rinéing with water
containing metal ions by going through any of the sequences shown in Figs. 10 to 13
described above under any of the sets of conditions of experiments Nos. 1 to 4. By adopting
the conditions of experiment No.1, it is possible to shorten the rinsing time. By adopting the
20 conditions of experiment No.2, it is possible to obtain a high antimicrobial activity value
while using a softening agent. By adopting the conditions of experiment No. 3, it is possible
to obtain a higher antimicrobial activity value while using a softening agent. By adopting

the conditions of experiment No. 4, while it is not possible to use a softening agent, it is

possible to obtain a high antimicrobial activity value.



detected by cloth type sensing. For exanple, thin-cloth, |ow water-absorbent
| aundry needs to be nmade antimcrobial 15 and in addition softened, but
needs to be subjected to rinsing for as short a period of tine as possible
to mnimze damage. Thus, the conditions of experinment No.1l are sui%Mil Bl By
contrast, high water-absorbent |aundry (thick-cloth clothes such as jeans,
and textile products wth wi de areas such as bed sheets) is not generally
considered to require softening. Thus;3lthe conditions of experinent No. 4
are suitable. As the anmount of laundry increases, the 20 concentration of

metal ions nerds id ainder tHiCe@aR@ths JhebSperiteat (Nlﬁd] tit @ pogHiblexpesivddtindNo. 3
are suitable. Wth noderat el y wat er - absor bent Iaundry the conditions of

exper i ”%ﬂ‘?m%?oblgl ef?ercﬁmsér”sﬂ&pg&(r)cp Pﬁmeea\ﬁﬂ ift a?éﬁ'n@ﬂ%ﬁtalﬁ?{h‘é’eﬁfécf E‘ﬁa soﬁemng

concentration of netal 1ons and t e effect o sof t eni ng IS way,

automati cal |y t he addltlo ter, cont.ai nin

accor di 1§% P;ﬂg 9‘5 °°{‘g$'°5?r86r?€‘;’ef8?‘e‘? éﬁ?ﬂf\,\? a[}dt? 1E)(?§’§?‘%Fge t%V%#VQHTYaundry
maxi mum 1 5 MAY 2006 -32 antim crobial effect. iis to be understood that

t he predegher ppfiraigrabiy effa‘,ﬁ wWailecairtainng theeffedh 0§h90ﬁﬁm ageftnnkhe qopdigions of
specifically described above as an enbodi nent, and many nodificati ons and
vari ai i erperanent s s4 hteesuitablei for tihumdsy olpe doks lnbErdqnirerat sofieninktagest Bbtsthatt o be
understood that the 5 present invention nay be applied to any other type of

washi ng feEdhbBe ghlkaRighatiAobidlfetfebd. | y automatic type, taken up in the
enbodi nment descrlbe above; that is, the present invention is applicable to

all types of S zqont al of the
t unbl er type)ﬁ@t\?{%‘o@g%%g%glsgtﬁt e&gg?lhﬁ% gﬁ%@\é}é %dsfgﬁc'?ltgn nig‘gﬂas
dryers, and thos two separ at ed tubs 10 Industr| pl i b|||ty As
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t wo
washing machine, which then performs appropriate control accordingly. The laundry

10 amount sensing and cloth type sensing described earlier can be used for this purpose.
Specifically, which set of conditions to adopt 1s determined according to the amount of
laundry as measured by laundry amount sensing and the water absorbency of laundry as
detected by cloth type sensing.

For example, thin-cloth, low water-absorbent laundry needs to be made antimicrobial

15 and in addition softened, but needs to be subjected to rinsing for as short a period of time as
possible to minimize damage. Thus, the conditions of experiment No.1 are suitable. By
contrast, high water-absorbent laundry (thick-cloth clothes such as jeans, and textile products
with wide areas such as bed sheets) is not generally considered to require softening. Thus,
the conditions of experiment No. 4 are suitable. As the amount of laundry increases, the

20 concentration of metal ions needs to be increased. Thus, the conditions of experiment No. 3
are suitable. With moderately water-absorbent laundry, the conditions of experiment No. 2
are suitable to achieve a balance between the concentration of metal ions and the effect of
softening. In this way, by automatically controlling the addition of water containing metal

ions according to the type (or amount) of laundry, it is possible to give laundry maximum



treatment substances that, if added to rinsing water sinultaneously,
dimnish the efficacy of at |east one of them are added separately with a
time difference. This makes it possible to 15 surely and sati sfaq:lsq,u{ﬂms
exploit the efficacy of both the treatnent substances. Mreover, netal ions
are used as the first treatnent substance, and a treatnent agent for |aundry
washing is used as the second treat nmeAt -subst ance. This makes it possi bl e
to sterilize laundry and nake it resistant to mcrobes with the sterilizing
ef f ect aitimieonateffecti ons, and in addition to treat the laundry with a
common treatnment agent. Even when the treatnent agent is a 20 softening
agent, it dodsingl bghmaésioodi thatnttiehprefat anlentide nely B¢ c@frfe@Cout iMhing GAEM ts

| aundry to be appropriately treated, and hel ps enhance the hygi ene of

| aundry. - i : i i : ter
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treat ment .subst ances.. of ich at | east one has 5 .an, effect thereof

i i SHEEROPSEHEPTE G MO SC e i BRE e 5 alsdn Db ey Siaaddun it
rinsing water, first, nmetal ions as a first treatnment substance are added to
t he r} ngiresgniiaventionmery henznplied t pesdether type efiwpshing maeliing thap thhereaf flly, a

| aundry treatnment agent as a second treatnent substance is added to the
rinsi ng asedngitic tifk, 2akedh® inahbietPodindnt descAbE abslienehat o5, ¢heapraseht inveatied B t he
rinsing water is agitated each tinme that the nmetal ions as the first
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subst ance  are added thereto. 37 The washi ng machi ne according to claim1, 15
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treatment substance, then, at an early stage in a final rinsing process,
the | aurtWPyperargad #bst agent as the second treatnent substance

10
Industrial applicability
As described above, according to the present invention, in a washing machine, two
treatment substances that, if added to ninsing water simultaneously, diminish the efficacy of at
least one of them are added separately with a time difference. This makes it possible to
15 surely and satisfactorily exploit the efficacy of both the treatment substances. Moreover,
metal ions are used as the first treatment substance, and a treatment agent for laundry washing
is used as the second treatment substance. This makes it possible to sterilize laundry and
make it resistant to microbes with the sterilizing effect of the metal ions, and in addition to
treat the laundry with a common treatment agent. Even when the treatment agent i1s a
20 softening agent, it does not greatly diminish the antimicrobial effect. This permits laundry to

be appropriately treated, and helps enhance the hygiene of laundry.



is added. 20 4. The washi ng machi ne according to claim2, wherein addition
of the nmetal ions as the first treatnent substance is optional and, when a
user chooses not to add the netal ions as the first treatnment sulsiMACH(b
then, at an early stage in a final rinsing process, the laundry treatnent
agent as the second treatnent substances;is added and the rinsing water is
agitated. 1 5 MAY 2006 -34 5. The washi ng machi ne according to claim1,
wherein, irrespective of whether or n&ﬁ ;Re | aundry treatnent agent as the
second treatnent substance is present™ storage space fromwhich to add
the laundry treatnent 5 agent as the second treatnent substance, an action
by which to add the laundry treatnent agent as the second treatnent
substance i s executed whenever the laundry treatnent agent as the second
treat ment substance is expechiagniachihethadgetitesGvatdimdwasiding andashingeub,
according to claim1l1, 10 wherein addition of the netal ions as the first

treat ment subshangR QnciRsil Ho@&s,q;uttghﬁyo tléaﬁﬂlgﬁ%u&t%%mvh%%@ ea8Sore s

second treatnent substance tan each be in Ited so as not to e execut ed.

7. The. washi chine accordi to claim1l 5 wherein, before addition of
Che et ar o et JREPHETPABERES HEthe it B Bete ey G Smaltonalil paeo %
treatment agent as the second treatnent substance, a resulting rise in a

wat er | ev@singvaten rsig@giahpns gha fisst srepimenp substnewargadded totthe nngeg vateswad i n
t he washing tub accordingly. 8. The washi ng machi ne according to claim1, 20
wher ei n atleh,t 3 gnedefermiveed| pernd wf ttmea tineaifiesge Hauraisy ttheatnsat capgnt heat saiohd
substance is optional and, only when a user chooses to add the | aundry

treat ment;agaatt sasstdme iSRreNth tHerkahpBatersubst ance, addition of the netal
ions as the first treatnent substance is permtted.
10 2, The washing machine according to claim 1,
wherein the rinsing water is agitated each time that the metal ions as the first treatment

substance and the laundry treatment agent as the second treatment substance are added thereto.

3. The washing machine according to claim 1,
15 wherein addition of the metal 1ons as the first treatment substance is optional and,
when a user chooses not to add the metal 1ons as the first treatment substance, then, at an early
stage in a final rinsing process, the laundry treatment agent as the second treatment substance

1s added.

20 4 The washing machine according to claim 2,
wherein addition of the metal ions as the first treatment substance is optional and,
when a user chooses not to add the metal ions as the first treatment substance, then, at an early
stage in a final rinsing process, the laundry treatment agent as the second treatment substance

is added and the rinsing water is agitated.



The washi ng machi ne according to claim1, 1 5 MAY 2006 -35- wherein addition
of the laundry treatnent agent as the second treatnent substance is optional
and, even when a user chooses not to add the laundry treatnent ag qg@mpﬁm§he
second treatnent substance, addition of the netal ions as the fir

treatment substance is executed. 5 10. Ehe washing nmachine according to
claim1, wherein the netal ions are generated by an ion elution unit that
generates netal ions by applying a voltage between el ectrodes. 10 11 . The
washi ng machine according to claim1, wherein a concentration of the netal
ions in the rinsing water is nade higher when the treatnent agent is used
t han when the ¥reat nment B@%WW*H@iﬁ@$“@§@@ﬁdmﬁé0ﬁh§hﬂng machi ne according to
claim1l1, wherein the netal ions are silver ions or copper ions generated by
an ion el uti onwherein, timespegaresfatvbsthaebalnoi dreslabydappeatineg agendlak ape sewhieen
el ectrodes. 13. The washi ng machi ne according to claim1, 20 wherein a

passage LRGLOHAR WBkiGHce! 1@epr5@:§1fitn hc&'fbsragé' ﬁaa%g(;ﬁﬁn Ll Ead"?denﬁum??eaitrﬁerﬁe

separ at e fron1a passage through which treatnent agent Is a

rinsin
sthg Vg agent as the second treatment substance, an action by which to add the laundry treatment
agent as the second treatment substance 1s executed whenever the laundry treatment agent as

the second treatment substance is expected to be added.

6. The washing machine according to claim 1,
i0 wherein addition of the metal ions as the first treatment substance and addition of the
laundry treatment agent as the second treatment substance can each be inhibited so as not to

be executed.

7. The washing machine according to claim 1,
15 wherein, before addition of the metal ions as the first treatment substance and/or the
laundry treatment agent as the second treatment substance, a resulting rise in a water level in

the washing tub is anticipated to adjust the water level in the washing tub accordingly.

8. The washing machine according to claim 1,
20 wherein addition of the laundry treatment agent as the second treatment substance is
optional and, only when a user chooses to add the laundry treatment agent as the second

treatment substance, addition of the metal 1ons as the first treatment substance is permitted.

9. The washing machine according to claim 1,
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-35.
wherein addition of the Jaundry treatment agent as the second treatment substance is
optional and, even when a user chooses not to add the laundry treatment agent as the second

treatment substance, addition of the metal ions as the first treatment substance 1s executed.

10. The washing machine according to claim 1,
wherein the metal ions are generated by an ion elution unit that generates metal ions
by applying a voltage between electrodes.
10
11. The washing machine according to claim 1,
wherein a concentration of the metal ions in the rinsing water is made higher when the

treatment agent is used than when the treatment agent 1s not used.

15 12. The washing machine according to claim 1,
wherein the metal ions are silver ions or copper ions generated by an ion elution unit

that generates metal ions by applying a voltage between electrodes.

13. The washing machine according to claim 1,
20 wherein a passage through which the metal ions are added to the rinsing water is

separate from a passage through which the treatment agent is added to the rinsing water.



