- | SPECI FI CATI ON WASHI NG MACHI NE 5 Techni cal” field The present invention
relates to a washing nachine that is capable of treating laundry wth a
treat ment substance. Background art 10 Wen laundry is washed in a washing
machine, it is cormon to add a treatment substance to water, in particul ar
rinsing water. Typical exanples of such treatnment substances include
softening and starching agents. In addition to these, in recent years, the
demand has been increasing for treatnent whereby laundry is subjected to
antinmicrobial treatment. 15 Fr omSPECIRGAIAON 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 w th the increase
in the nunber of nuclear famlies, there have been an increasi ng nunber of

househol @@}#§ at hone in the daytime. In these househol ds,
t here isqﬁéﬁgﬁgﬁ%gﬂAgu o hang laundry indoors to dry. Even in househol ds

where soneone is at honme in the 20 daytinme, in rainy weather, there is no
choice but to hang laundry indoors to dry. As conpared wi th hangi ng | aundry
in the sun to dry, hanging it indoors tends to pronote growh of bacteria
and nof d Teehhizahflelg. This tendency is marked particularly when it takes
time to dry laundry, as when humdity is high, such as in a rainy season, or

when tenper at'[tﬂeﬁ)éj:s_%nlz f_?thsargel%;l?ll %ﬂ&sqm%sh&% RAGR that iﬁgﬁnsam%l t?é&ﬁﬁgmar

| aundry may beco For this reason, in ehol ds where tHere
i's usualb% no_choi ce %ut to hang |aundry indoors to dry, there is a high
demand f oYtiLhIrEIHMEPLIPSANGe eat nent of textile articles for the

Background art

10 When laundry is washed in a washing machine, it 1s 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 it indoors tends to
promote growth of bacteria and mold in laundry. This tendency is marked particularly when
it takes time to dry laundry, as when humidity is high, such as in a rainy season, or when

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




pur pose of suppressing growh of bacteria and nold. Nowadays, nmany cl ot hes
are avail abl e that have previously been treated with 5 anti ni

crobi al / deodorizing or fungistatic. treatnent. However, it is difficult to
replace all the textile articles in a household with those previously
treated with anti mcrobial/deodorizing,treatment. Moreover, even with such
textile articles, as they are washed repeatedly the efficacy of anti

m cr obi al / deodoni zi ng treatnment wears of f Concei ved under these

ci rcunst SHEYY. waQr thierea s nohousehalds where dhgrel rsyusiialiyno £hoige butiiohapg layndry
treatment every tinme it is washed. For exanple, Japanese Utility Mdel Laid-
Open No. ikord4Bdryditiert ds e highndehadt for antvashong trmahemeofftextile ahedesviot ithean
ion generat or that generates netal ions, such as silver ions or copper

i ons, ﬂf}u @&@%?sx%ap?és@ih%g}cﬁhﬂ%f%ﬁét%and nl@ganese Patent Application

Lai d- Ope 2000- 93691 7di scl oses washing machine that generates an

electric fiel whi ch t I fluid Pat ent.
Aopl 1 cat i on 19wy Kot e S AHPIG Be devs Pyl Heeesier vt

furnished with a silver ion adding wunit that adds silver ions to cleaning
wat er .5 Armphigicrabiabdedosing ds fwfgistateatréatmentaublomeven, iths difficult tr wplaag all the
treatnent while washing it, using netal ions is the nost effective and

practi caltextfi@ rartfX&mal @hoﬁgehmr with thésetb?wluuw kiehted WAtH BRtirhiRfdhidMdebditimf t er
the laundry is squeezed until it dries off, but thereafter 20 exists in the

f f | d
form of Stlrin®alifedvle! B8 Sl s et ioRabE, AR s SFRREETeniShapt L

Usi ng rret al ions as a treatnent substance for antimicrobial treat ment ,
however , ghacaey of asimmgobisliflensopriss tiepmerhwedss 881 em ari ses when netal ions are
used in conbination with another treatnent substance, in particular a

sof t eni ng agerConcéssdinumigr t thete tdieunetandesi oas reeideal veriréanng, lauhdry +3th
conbine with chloride ions contained in the softening agent to formsilver

ZQ: g{ 'lllﬁjﬁ altnﬁH z}’ g?'ﬁ% %&tﬁ%ﬁ@ehﬁb@%@?ﬁ%ﬁswl ol @xﬂnﬁbl&%ﬁines@@@lit%dgﬁmy
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 stenlizing 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 furmshed 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 most 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 ionizes again, and recovers its sterilizing effect. Using metal ions 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




Silver, existing in the formof silver chloride instead of silver ions, does
not exert a satisfactory sterilizing effect. 5 Disclosure of the invention
An object of the present Invention is to provide a washing machi ne t hat
permts, in a case where netal lons exerting a sterilizing effect are used
as a treatnent substance with which to 4reat laundry, use of those netal
ions In conbination with another treatnment 10 substance, for exanple a

sof teni ng agent, .wi thout .unduly dim nishipg.the efficacy of the metal ions.
To achi ev‘é’“?‘ﬂ'ée E’b‘gxfi’ﬁ]%ﬁﬁeé%% C%@B@(ﬁiﬂdﬁe%ﬁ]ﬁw Ageas in formnsilver Flpridey \bisr ng
machine is so configured that, in a rinsing process, first a first

t r eat mentchderbist srdmostsinadldbld inowatensindgthusvhbmdly axidt irhdme, foampsfedas en mned
period of tinme thereafter, a second treatnment substance is 15 added to the

rinsing VEher. eMbdidl thitke FOM | FUERET Q'Hlorfd\éoinE{eE@the;ﬂfvels UORE AREE ot IAl?&:rt b
added to the rinsing water sinultaneously, dimnish the efficacy of at

| east one_, 1£f ttgemtarrle- adegll%d separately with a tine difference. This nakes
it possi bire  £6 Sat T s Et Ftl‘y exploit the efficacy of both the treatnent
substances. According to the present Invention, in the washing nmachine
configlred as described 20 above, the rinsing water is agitated each tinme
that the first and second treatnent substances are added thereto. Wth this

conf i gur abistlesureoftheinvengbmg water is agitated, the first and second
treatment substances can be distributed all over the laundry so as to be

machi ne-cont | gop SHEEL e sFRER M AgiohT b BoVaBa Phenir R PocnifE el Berp e liThent -
substance is gptional .and, when the_user chooses not to add the first
t r eat ment©a&g h@l@éﬁw&@}a' tipsnexeRingp staalizipgseltagt are usadeast p irgRtnranh SHRtANSE Okt S|
t he second
which to treat laundry, 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 ions.

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

15 added to the nnsing water. With 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 nnsing water is agitated each time that the first and second treatment substances
are added thereto. With this configuration, as the rinsing water is agitated, the first and
second treatment substances 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




treatment substance is added. Wth this configuration, when the first
treatment substance is not added, the second treatnent substance is added
at an early stage in the final rinsing 5 process. This hel ps reduce the tine
required to go through the final rinsing process to equal to the tine
required to attach the second treatnent_gubstance to the |aundry. Thus, it
s possible to avoid unnecessarily spending tinme in the rinsing process and
unnecessari | amagi he | aundry. According to the present invention, in
t he washi%tr@V%ééﬁﬁt'ﬁa%é@?gﬁﬁawsﬁ”ﬁgt WSAPGLIE PPIRER! ABGVEheTLAG UStIGFO8FESIRBLY | 1 st
treatment substance is optional and, when the user chooses not to add the
first tredtntenfirssutsnancabstattenthentat an eedy Stggesinabefinal rinksimgfpirogess, thascorg
process, the second treatnment substance is added and the rinsing water is

agi t at ed, rWhdht s sanc@N et at waph thmﬂgﬁﬂﬁoﬁ, Bdn the $Rd TRAImSHRSEMNCE id S

N
not added, the second treatnent substancé is addeg at an early stage in the
final rinsin ess is. hel ps,reduce t tine reqguired.tqa gp through the
final 15 1t HnRh 3F Siood VEuBRaRNENE 19 & PTG EEF in Dhschrdle oloond
treatment substance to the |laundry. Thus, It is possible to avoid
unnecessdpeeps.s pBnsihelps radiee the tinbrereqiiined tocgopthomigh sheafiekl rinsimg praeeas td gqual
damagi ng the laundry. Moreover, as the rinsing water is agitated, the second

t r eat nentioHO SinANEQuized td Artalihs thel RUbRUtrédtned Qibstange t@udRnd9. aTht® Pa
evenly attached thereto. According to the present invention, in the washing

machi ne conf:j.Quy.e I .abqve, .irrespectiv f whet her or .not

t he secor@g%l?ga{ong‘rﬁ}asﬂ@gi?%%%ggiSg %ﬁdr'g%ghrﬁé i'h t e St Bgoecgsss B’é‘gémf‘?%?ﬁaﬂﬁi ch
to add the second treatnent substance, the action by which to add the
second t réemag@adthelavidrince i s execut ed whenever the second treat ment
substance i s supposed to be added. Wth this configuration, the user need
not necessari | Accotthns e tegirbent inventdsh, 14 e washondmbcldad nenfigusetbsd descabedr not
expressly-, that is, when the user chooses not to add the -5- second

treat p@RNtahsYLSHARGS of LREAME REathRit SUbSRhde i:si%?]ﬁenatl RRd SLRTAGE L3RG ofel ot e

second treatnent substance enpty. This e nates the need for the user to

MEMDr 2€ W Me first treatment substance, then, at an early stage in the final rinsing process, the second

treatment substance i1s added and the rinsing water is agitated. With this configuration, when

the first treatment substance is not added, 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

15 rinsing process to equal to the time required to attach the second treatment substance to the

laundry. Thus, it is possible to avoid unnecessarily spending time in the rinsing process and

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

20  above, irrespective of whether or not the second treatment substance is present in the storage

space from which to add the second treatment substance, the action by which to add the

second treatment substance is executed whenever the second treatment substance is supposed

to be added. With this configuration, the user need not necessarily choose whether to add

the second treatment substance or not expressly; that is, when the user chooses not to add the



operation steps, and thus permts easy operation of the washing machine.
According to the present invention, in the washing machi ne configured as
described 5 above, addition of the first treatnent substance and addition
of the second treatnent substance can both be inhibited so as not to be
executed. Wth this configuration, when neither the first nor the second
treatment substance needs to be added, their addition can be inhibited so
as not to be executed. This hel ps prevent the washing nachine from

per f or ni F§CARInEeADERY JubstiBes, ohhe  usangan simPpldepe ey Boragaespaged fasnide ggeond
required for washing. 10 According to the present invention, in the washing
machi ne amafmeyttir eibistasced emptyl. bebhis ahimveatesddelfeomeedadoti thieonsedf tot hembiiks tmamyd/ or
second treatnent substance, the resulting rise in the water |level in the
washi ng t b i Gl J it he washing tub
accordiné#?@héﬁt b%%Pgagﬁg?ﬁgﬂﬁg%fgﬁ?haﬁgﬁqbﬁgayﬁﬁg#agﬁg?or second treat nent
substance is dded, the water level in the shing tub is. prevented. from
ri sing above t‘%éo 8 [Ring| Presert ?Vi@‘%l"bg‘ep\”g@\éﬂﬁ "‘gﬁh’ﬁ‘?/é?'?ﬁ%‘\%‘?do?s éﬁFré}i’edand
t hus hel ps prevent water containing the treatnent substance from being

dr ai ned abnes; eddition bfitheNrstamsatment istbstancp and adiigort of the sécthnéd reatyriengsubktance

nei ghborhood with the noi se of overflow ng water. According to the present
i nventi onganivRet BE inAsdGD FRRE BSeCOREMEYT eWiﬁsthﬁe%ﬁkﬁﬁﬁﬁon,aQ%neiﬁQp'tﬁe' on
of the second treatnent substance is optional and, only when the user
chooses 0 to.add the second treatnent, supst e, addi,tion of the first

Cr oat ment TSI B esoRE nERRRA wisRAG Hercs Tt BF eBlr el 0Hbin <anpy ahiuted e
user chooses to add the second treatnent substance, the user is permtted
to add t He npttodie exparedrenthishalps prevent thervashingl machpreoinern pedforming amesoessary
execution of treatnment with the first treatnent substance and treatnment with

t he secondtiods; &af thehelpd st Aneand eflergfedeaired g washihpe present invention, in
t he washi ng machi ne configured as descri bed above, addition of the second

treat fgnt SUbSA&Bﬁffné tb Hﬁtﬂré’é}ﬁl in@@ﬁion?Yf [hemgﬂiﬁé]ﬁay‘rﬁﬁé cSJT%%?e%Sas described

above, before addition of the first and/or 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 first and/or second treatment substance is

added, the water level in the washing tub is prevented from nising above the set level.  This

15 helps prevent an overflow of water and thus helps prevent water containing the treatment

substance from being drained unnecessarily. Moreover, it is possible to avoid annoying the
neighborhood with the noise of overflowing water.

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

above, addition of the second treatment substance is optional and, only when the user chooses

20 to add the second treatment substance, addition of the first treatment substance is permitted.

With this configuration, only when the user chooses to add the second treatment substance,

the user 1s permitted to add the first treatment substance. This helps promote simultaneous

execution of treatment with the first treatment substance and treatment with the second

treatment substance.



not to add the second treatnent substance, addition of the first treatnent
substance is executed. Wth this configuration, irrespective of whether or
not the user chooses to add the second 5 treatnent substance, the first
treatment substance is added. This makes it possible to performtreatnent
with the first treatnent substance only{;According to the present invention,
in the washi ng machi ne configured as descri bed above, the first treatnent
substance is netal ions generated by an ion elution unit and the second
treat nent subgicapiging o tetpregnirmventagem teowashang thaghing sonfigyrednis teschibel 10
configuration, the laundry can be sterilized and given resistance to

M crobes abyvd, Aédisdeof thezkdithd tRAWRENt Qiibstdhee MBI plonalANE, ev@AGvheathd RN chRgbses
treated with a conmon treatnment agent. Even if the treatnment agent is a

¢ . 1 . . : i shed.
Accor di na°l & PHie Lo EREIROAC foindh EAHET of Bethl b bl ShEne
descri bed. . abaove, the ion elution upit generates the netal ions by applying

a vol t ageVhklie sankguation dasspectiye of whethrs er aphthegiserneheoses for addsthisossseml e to
generate, whenever and wherever necessary, the netal ions required to treat

t he | aundregtnvdnt substanog] cholirst treste@hnBalistanée aoradded) t Dhit heakes € grissible to
i nvention, in the washing machi ne configured as described above, the

concentr%kﬁgﬁnggmhggtgggg%fg mﬁﬂeﬂhﬁbﬁ&ﬁ%%ﬂﬁt“ater is made higher when the

treatment agent is us t han en the treatne agent is not used. Wth this
configuration,, it 20 js.possible to.increase the co centr%Iion of 't he net al

) p
i ons and t her ¥§OEY IS RECTER} INVRRIqny 4% thegvaghing wpehins egniigredyes deserbed ons
resulting fromthe use of the treatnent agent. According to the present
i nvent i oraboyen theh Ershdrsatment rabsiance is ondtalgone genesatdé dyranbied elatbovenit ahd theet al
ions generated by the ion elution unit are silver ions or copper ions. Wth

this confsegintatrie@thent t subStaf&s Sk bk etrbAmemplaedt the 1RmAHP URgkhaip | Mveii P bingl
effect to mcrobes of the 7 silver or copper ions. According to the present

I nventq Orlonﬁéljrﬁtﬂﬁ'n, Yi?eslghrﬂﬂy TR B ORrifL d.nngi\?egl RSistdEET0 HEDbes by the sterilizing

power of the metal ions, and can then be treated with a common treatment agent. Even if the
treatment agent is a softening agent, the resistance to microbes is not greatly diminished.

According to the present invention, in the washing machine configured as described
above, the ion elution unit generates the metal ions by applying a voltage between electrodes.

15 With this configuration, it is possible to generate, whenever and wherever necessary, the
metal ions required to treat the laundry with antimicrobial treatment.

According to the present invention, in the washing machine configured as described
above, the concentration of the metal iops in the rinsing water 1s made higher when the
treatment agent is used than when the treatment agent 1s not used. With this configuration, it

20 is possible to increase the concentration of the metal ions and thereby compensate for the loss
of the efficacy of the metal ions resulting from the use of the treatment agent.

According to the present invention, in the washing machine configured as described
above, the metal ions generated by the ion elution unit are silver ions or copper ions.  With

this configuration, it is possible to exploit the profound antimicrobial effect to microbes of the



above, the passage through which the netal ions are added to the rinsing
water is separate fromthe passage through which the treatnent agent is
added to the rinsing water. Wth this 5 configuration, it is possible to
prevent the netal ions fromlosing their antimcrobial effect as a result
of the nmetal ions, while passing through;the passage through which the
treatment agent is added to the rinsing vvater maki ng contact with and
reacting vvh, th the treatnment agent remaining in that passage. 10 Brief
descri pti 9°oP PRI 8% Fig. 1 is a vertical sectional view of a washing
machi ne enbodying the present invention. Fig. 2 is a schematic vertical
sectional vi ewAgfordingebghe prosent novenhion, i the wWaishisg andchowy cohfigiredfas aleseeivied r e
session of laundry washing, 15 Fig. 4 is a flow chart of a washing process.

Fig. 5 isabovel ¢ faaigk tBlough WHAS e REACRAS are Kdddd 8 thSrifsihg Wt@rh@%& a?:Ite
squeezi ng process Fig. 7 1s a schematic horizontal sectional view o an ion

eIutlonU| S tic.vertic view of t

el ution uﬁl {n[he Q%)Sg;'%e thr?)l]gl% “’%h'lﬁ%c {fapmeit élé?'ﬁrﬁ %‘fﬁfé tcaﬂ'e\[épsmgr\g%ﬁe[ k\g“l‘ (S i on
elutlon un|t Fi g. 10|s a first flowchart illustrating a sequence for
addi ng 2 netfISUERHEN okt ds @psmbk‘e@tmmt Hgenetal ipngfromilosing thewemdimicriobahe Gerars
illustrating the sequence for adding netal ions and a treatnent agent. 8-

Fig. 12 is resulthifr thefrh@ul ohgrivhild passingathidightthe pagage i eudhowhRANHE GredBbcht
ions and a treatnent agent. Fig. 13 is a fourth fTow chart illustrating the

sequence foin RAALAD:TRE ?ilnsiing %t&,nﬂalﬂng contact with and reacting with the treatment agent

remaining in that passage.

10  Brief description of drawings
Fig. 1 is a vertical sectional view of a washing machine embodying the present
invention.
Fig. 2 is a schematic vertical sectional view of a water feed mouth.
Fig. 3 is a flow chart of an entire session of laundry washing.
15 Fig. 4 is a flow chart of a washing process.
Fig. 5 is a flow chart of a rinsing process.
Fig. 6 is a flow chart of a squeezing process.
Fig. 7 is a schematic horizontal sectional view of an ion elution umit.
Fig. 8 is a schematic vertical sectional view of the ion elution unit.
20 Fig. 9 is a circuit diagram of a drive circuit of the ion elution unit.
Fig. 10 is a first flow chart illustrating a sequence for adding metal ions and a
treatment agent.
Fig. 11 1s a second flow chart illustrating the sequence for adding metal ions and a

treatrent agent.




treatment agent. 5 Fig. 14 is a table showing the results of experinments of
adding netal ions and a treatnent agent. Fig. 15 is a first flow chart
showi ng an addi ng sequence used in the experinents. Fig. 16 is a second

fl ow chart showi ng the addi ng sequence used in the experinents. Fig. 17 is
a third flow chart show ng the addi ng sgyuence used in the experinments. 10
Fig. 18 is a flow chart of the sequence for adding netal ions and a

treat ment agent. st de for carrying.out the inventiqn Hereinafter, an
enbodi ment of Tl 8 NES 18 b HIUTRTE e ORFISh ST AEHE rBfie) Bi @t
Figs. 1 to 12. 15 Fig. | is a vertical sectional view show ng the overal
const r ucttfegrmest agenhmashi ng machine 1. The washing nmachine | is of the fully
automatic type, and has a cabinet 10. The cabinet 10 is box-shaped, is
formed of a mEgl 1Dis sYaIielow dhafi illusttitg NAS s@pRACNER AUing! Getal RbsaMd a
bottom The top opening of the cabinet 10 is covered with a top plate 11,
which is a synthetic resin and is fixed to the cabinet 10 with
SCrews. ﬁﬁ%ﬁﬁgfqggﬁthe front and 20 rear of the washing machine | point

|l eftward and rightward, respectively. A rear portion of the top, surface of
the top plateFig1144s éd@@w@ow&qﬂ@ alis afgﬁ@enﬁe,mw? agding mesalegs gnd 2
synthetic resin and is fixed to the cabinet or the top plate 11 with screws.
The bot t areatmgenageny. 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 sqigws mm&me%hmgﬁomg a%ediﬁggég@em WRed REhE Eiskifhentsn four

corners of the base 13, there are provided 14a and 14b for supporting
the cabi net .a floor,, The rear feet 14b are fixed f.eet that are
neearall vt oriedGif e ReRft Aopixbaf $B0wing The diihe e Gusrcd yspdlf e sPRIPFLE: of
whi ch the supporting | evel can be adjusted. ) )

Fig. 17 1s a third flow chart showing the adding sequence used in the experiments.

10 Fig. 18 1s 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. 1to 12.
15 Fig. 1 is a vertical sectional view showing the overall construction of a washing
machine 1. The washing machine 1 i1s 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



5 Turning these permts the washing nmachine 1 to be leveled. In the top
plate 11, there is forned a | aundry inlet opening 15 through which | aundry
is put in the washing tub described |ater. The laundry inlet opening 15 is
covered with alid 16 fromabove. The |id 16 is coupled to the top plate 11
with a hinge 17 so as to be pivotable jgo_a vertical plane. 10 Inside the
cabinet 10, there are provided a water tub 20 and a washing tub 30 that
serves al so.as a squeezing tub. The water tub 20 and the washing tub 30 both
have the CRZBYE 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 i nsil@dovheorngrs of theutsed3, thawe anepervideddeatol 4asind J4b fensipgottingrihe he
cabinet 10 with suspension nenbers 21. The suspension nenbers 21 15 are
arranged dabidepUlo opl £flesr. sThegedrofecoMitegie fixedofear thposreiimagfly ttiendUivRh the
surface of the water tub 20 to corner portions of the inner surface of the

cabi net d in.: h 3 rmst b to
cui ng. i n hari zone B el daGEerbited bt hic R uBplfthe e AR B Ryt |
that wideps upward with gentle taper., This cjrcunferential wall has a

pl ur al tyFFWP‘”a\ﬁ%Sﬁ Pﬁ‘é’F‘@ﬁ%T’*‘? gheachinge htabelgvedethped 20 arrangenent around
its topnost portion, and has, other than these drain holes, no opening that
pernmits passagle tbé tdpi pjated.1, THeat isi formechz lavadiyi intgt bpdniBD 13 shrodght which dawdly ed
"hol el ess™ type. Around the rimof the top opening of the washing tub 30,

there is ikipht ﬁdh@ﬁakmg%%m&éri%al 13126 €T The3uAddy iRLPPIeRTR 1P%is cBGer¥d Bhdtd RN
that the washing tub 30 produces when rotated at high Speed for the

squeezi ng, of. | aundry Si he washin ub 30, . on it bqtto urface,, there
is -10- plr68\§rpaqe§b0§repu:TE5tl%f]ééS 8?55‘? 5‘86%‘? Blal:euﬁ éﬂﬁ' 518"9%"2]}\? 1§ Br% Phsi ng
water inside the tub 30. The water tub 20 has a drive unit 40 fitted to its
bot t om suM¥elalle i1y bysriedl @ane.The drive unit 40 includes a notor 41, a clutch
mechani sm 42, and a brake nechani sm 43, and has a squeezing spindle 44 and
a pul $@t or spilnside tkkbcgbindt riditiege fareoprovided aewhter tutp2@add aTWsshing tub 30 that

serves also as a squeezing tub. The water tub 20 and the washing tub 30 both have the shape
of a cylindrical cup open at its top, and the two tubs are arranged concentrically with their
axes vertical and with the washing tub 30 placed inside the water tub 20. The water tub 20 is
suspended from the cabinet 10 with suspension members 21. The suspension members 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



5 squeezing spindle 44 and the pul sator spindle 45 form a doubl e-spindl e
structure, with the pulsator spindle 45 placed inside the squeezing spindle
44. The two spindles both penetrate the water tub 20. The squeezi ng spindl e
44 is then connected to the washing tub 30 so as to support it. On the

ot her hand, the pulsator spindle 45 furt Ber penetrates the washing tub 30,
and is then connected to the pul sator 3§ to support it. Between the
squeezing spindle 44 and 10 the water tub 20, and between the squeezing

spi ndl e 2owude 2 pdsasor Shfospredycnglacumsnt efwashing os ringng wageinsisleahd g Jvenber s
for preventing | eakage of water. Inside the space bel ow the back panel 12,
there is provikiedvaenaibe20 heea dviak wait 30 fitbad to its bopanadrfagedfremdsdslv. The

el ectromagnetically. The water feed valve 50 has a connection pipe 51 that

penet r at eﬁivmﬁn%qm@gez%' %l%rtl? £ALRAheR %@{rﬂrouﬂﬁta\tﬁaﬁ @aﬁmsﬂﬂw'an@h?sl s

connected 15 a water ose (not shown to supply clean
wat er such as ta er washi n hi ne. mthe water feed val ve
50 extend’ssoéle%\?£Fp'flé@dd"{)ﬁ'ﬂf{eaé)i‘lsatf’ﬁegp {e gpf%@kﬂi”kﬁ BMSHS centergipwae oTﬁF‘er
end, connected to a water feed nmouth 53 that is container-shaped. The water

f eed nbutsquEzingsspoidiedd aidothe pubsetor spindle 4 farhea Watlele-spwidle2@nucamel wal tke
structure as shown in Fig. 2. 20 Fig. 2 is a schematic vertical sectional

vi ew of tugawitispindfeefOpiatad: lhs@@theas?]uc‘é&ﬁfg PR 44N TRORo s Tﬁlﬁesv‘l%tﬁrperﬁé%ﬁ%

nmouth 53 is open at its top, and has its interior divided into a left- hand

hat “sor ok AGr AT Bk sol i ndERE R Eieuy RolB TR AR S

right-hand section is a treatnment agent _chanber 55 that serves as a storage
space i n WARThitt 0Ostthe athgr b?@aih@\ﬂsa&@éﬁmdfﬁ‘o"rf’ fustiieicipenetrates theaashing. tub 404
front portion of the bottomof the detergent chamber 54, there is fornmed a
hori zont ainllys thenngmicetedad ¢lre pudat@t3356 stppooLigh Bétivebn ieatedezing spadleot ardnt 0
the washing tub 30. In the treatnment agent chanber 55, there is provided a
Si phoro 5%he water tub 20, and between the squeezing spindle 44 and the pulsator spindle 45, there are
provided sealing members for preventing leakage of water.
Inside the space below the back panel 12, there is provided a water feed valve 50 that
15 opened and closed electromagnetically. The water feed valve 50 has a connection pipe S1
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 33 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 lefi-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




The siphon 57 is conposed of an inner pipe 57a that extends vertically
upward from 5 the bottom surface of the treatnent agent chanber 55 and a
cap-shaped outer pipe 57b with which the inner pipe 57a is capped. Between
the inner pipe 57a and the outer pipe 57b is left a gap that permts
passage of water. The inner pipe 57a, aj,its bottom is open to the bottom
of the water feed nouth 53. A predeterm hed gap is kept between the bottom

end of the outer pipe 57b. and the bottom surface of the treatnent agent
chanber 34stiggasin g font partioa of the betipwy of; the sletergqne shambar 54, Shase uy &rmediao t he

treatment agent chanber 55 up to a level higher than the top end of the
i nner pi penzamallyt lengaté waiep betleafsoathsiughovhistowhtsr isdfed ausmta e washeg thip 30f | ow
t hrough the siphon 57 out of the treatnment agent chanber 55 and then drop

i nto the In Washdahferit4BerdRhanth® 59a4iRFe it BRAIAINVGHHRA shS conposed of a nain
wat er feed val ve 50a and a sub water 15 feed val ve 50b. Wiile the

connection pi 51.i s shared bet n the nmaip,anpd sub ter feed valves 50a
and 50b. the ddeaPeEaT 5 eBErss S BhntaaRe o7t Bon it ElcH L g B 085
that is connected to the main water feed valve 50a and a sub water feed

pi pe 52b thhbettany seidans e tthey tregymeph agent shanehes S Sfand dt saptshep&DouterTpige ab withat er
feed pipe 52a is connected to the detergent chanber 54, and the sub 20

wat er f eechigh the ifi2b pipe 500 M@Eaﬁ tBetivhen the afenpipt Sagend tHelafd ipeSTh ihat i s,
the passage that runs fromthe nmain water feed pipe 52a through the

det er gent, épgﬁn%??{enéﬁls %ﬁa%é?rf%@ n&he‘ir’r@&é%ﬁﬁafﬁ %[bﬂggmf [sBeh & {h%ZtSoZtﬁ?le

that runs he sub eed pipe hr ough treatnen

charver 8 b HEELLR L0 P9l o8 SBOTLRG, B, e Ll Chaoe
respectively covered with unillustrated |ids. The user opens these lids as
necessar yYutep piret S ahdt the fetomisurfa¢reoiibe dregarnt epeatrichambet s & torseniernsnt
agent In the treatnent agent chanmber 55.

10 water inlet. When water 1s 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 stphon 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 55 to the washing tub 30.

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



Back in Fig, 1, to the bottomof the water tub 20 is fitted a drain hose 60
through 5 which to drain water out of the water tub 20 and the washing tub
30 Water flows into the drain hose 60 fromdrain pipes 61 and 62. The drain
pi pe 61 is connected to a rather peripheral portion of the bottom surface
of the water tub 20, and the drain pipe|62 is connected to a rather central
portion of the bottom surface of the vvater tub 20. Inside the water tub 20,
on its bottom su , there is fixed a ring-shap partition 10 wail 63 in
such a wa?ﬁe%fsChlaE‘E HESCIPNE Y5O £ DoV Ith BB papd f' g Jlheer @peph thegg Hitn
pipe 62 is connected toit. The partition waII 63 is fitted wwth a sealing
menber 64sdiecessaryttopput Thidetergeatain thy datergent ddmbsr Répnd' 4 tredtorbtaagenniin hhet he
circunferential surface of a disk 65 fixed to the outer surface of the
bot t om oftrdabifent@gdtit RBarhttp 5830 so as to form a separate drain space 66

bet ween the water tub 20 and the washing tub 30. The drain space 66

conmmuni cat es h r S 30 .t hr h dr ai.n
outlet 67 for\rfrﬁe%nllﬁ%% Ebtgttpg%()h?& (I’*quthg Watvl\!?tH[g;' %bg]t% %ged Hraubﬁgf% 6% 8“%’2 is
provided with a drain valve 68 that is opened and cl osed

el ect rina‘ﬁ'ﬁﬁﬁ fQ diapn waten oyt ofchhe jwaykerdpb t2ﬂémé| e Waghipud23G. o Meterllows ime the
upstream side of the drain valve 68, there is provided an air trap 69. From
the air tdrap 168e &0t Bonisdmil eigds Hlpend762. PR Thwin Ipeged 6piipeofected, toad rather t op
end, connected to a water level switch 71, In a front portion of the cabinet

10, ther epehﬁh&ﬁloﬁbl@i%ﬁ @f %”SétRJnll LriSQ 0{1’ e QAR @b & andOtheSqrdi' B ps% is

beneath the top plate - The controller 80 receivés operation fequests

f h [ di d h f
of °{"hett3a‘f‘lﬁ%éﬁdvt'o%fa@lshgﬂ%'f%t' Ao bE B AP CB AN W o o o uni t a0, the

wat er feed val ve 50, and the drain valve - 13 68. The controller 80 al so
sends di spl ay legferthieawaten ubn0, eiseltnbeicom guepreathepaifelixel a ringisbaped qrartitisinl er
80 includes a drive circuit for driving an ion elution unit described later.
.N?\év’ how wiikbtIvasduich g waycdsi to entlogpihe goainwifithe Batedl adc20 Whete thd drain, pipd62 ks d 16
connected to it. The partition wall 63 is fitted with a sealing member 64 at its top. This
sealing member 64 is 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 1s, at its top end, connected to a water level switch 71.
In a front portion of the cabinet 10, there is provided a controller 80. The controller
80 is arranged beneath the top plate 11.  The controller 80 receives operation requests from

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

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



opened, and laundry is put into the washing tub 30 through the |aundry inlet
opening 15. A 5 detergent is put in the detergent chanber 54 of the water
feed mouth 53. As necessary, a treatnent agent is put in the treatnent agent
chanber 55 of the water feed nmouth 53. The treatnent agent may be put there
in the mddle of a session of |aundry washing. After the detergent is nmade
ready for addition in this way, the |lid 16 is closed, and a desired course

of |aundr hi ng, i | ect ed,by. gperating.a group of eration ttops on
the 10 dfer S GANEN B peess SIREDL 0L e ORFarernSHaY PSS! onl P
pressed, a session of laundry washing is executed according to the flow
charts sHoRHoller 80;pdudes ardsive cirpyigfor Frivigg anfigroglutagnaunit deseritieddatethe entire
session of laundry washing. In step S201, |aundry washing is started at a
previ ously setNowRow\Whetwaelingrmavbineal toperkessivillr bedeepbedit i Kirst, the kel ecd ed
or not is checked. If a tinmer-started operation is selected, the flow

proceeds dfaned And RN Put Idko BRiwadh rtEJ[)?.W tﬂfoﬂ%ﬁ%ﬁaﬁrﬁir@ﬁrﬁﬁeﬁﬁgﬁg iIsh sfep

S206, whet'her 'or not the operation st i me hds cone | I'f the
operatjon,start .tine. has cone, the flo ceeds to,ste 02, In step S202,
ohet het - ieidint if ibim (g kBt Shubes Bt 86 okt mah SF arsasig o

process is selected, the flow proceeds to S300. How the washing process in
st ep S300reapperragerics puiMm the fecatiesd ragbgchamber Stwof therwiter fead encuth B3 g. THe On
conpl eti on of the washing process, the flow proceeds to step S203. If no

washi ng praaones agént Sedyeetpad thetd i thé avddl SLeEsion 6f IB@IY Wadhiggn step S202 to
step S203. In step S203, whether or not a rinsing process is selected is

checked, 1f a Aﬁé}%egetegeggﬁéﬁ%doesr_e@ £ 1:80nioh 1 it W PIRGRCES1s! Bosd Ofta LW

the rinsing process in ( proceeds escril ter wth
or oceeds. Je8ned SRS AT IR NG 16,8 A1 B cesranus € arRBeB apeetien PRI P dksceds
directly fromstep S203 to step S204.
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. 1In step S201,
laundry washing is started at a previously set time. Whether or not a timer-started operation
is selected or not is checked. I 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 checked. If the
operation start time has come, the flow proceeds to step $S202.
In step 5202, whether or not a washing process is selected is checked. 1f a washing
process 1s selected, the flow proceeds to S300. How the washing process in step S300
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 $202 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 S400. How the rinsing process in step S400



In step S204, whether or not a squeezing process is selected is checked. If
a 5 squeezing process is selected, the flow proceeds to S500. How the
squeezing process in step S500 proceeds will be described later with
reference to Fig. 6. On conpletion of the squeezing process, the flow
proceeds to step S205. |If no squeezing_pgocess is selected, the flow
proceeds di rectIy from step S204 to step 5205. In step S205, a predeterm ned

sequence of oper g n r termnating the ope of 0 the controller
80, in pAFASE il b ﬁedseﬁ? dolatsy Y CFBEEBRD U 418 br doi depletiop (o the rinsing
automatically executed. In addition, the end of the session of |laundry
washi ng ipsodepd itheaflavd prscesdsundiapgS204.  &d ofisingpnoatss onsdbentqsl, tlenflawppiceedson of
all the operations, the washing machine | goes back into a stand-by state

in pr epardatgugmdrﬁrste@ szewt@g@plsgm of laundry washing. Next, with reference to
Figs. 4 to 6, the individual processes of washi ng, r|n5|ng, and 15

squeezing W |y, Q?e 6{1 ' P(eve no?' et ?%1%85 V\g\gﬁg&% bs % @6@8 l\gac%%clp prlf;)cess.

In step S301, the vva SI de sense

water | evel switch 71 start beln moni tored. In ste S302, mhether or not

| aundry ANRSANSPERSSHI ¢l §ct§i|tat~‘:ﬂew RreceeAB RO IHO%‘@ﬁéﬂlgﬁeélﬁﬁtﬁ’Fﬁceéselﬁﬁq{ig is

sel ected, the flow proceeds to step 5308; if not, the flow proceeds directly
from st e;SSSG;Qﬁote@ds 2011 330 described tlater Sﬁﬂﬁreferlaecwtmllﬁg. @f Oawodmietion ofedrur ed

on the basis of the rotation |oad of the pulsator 33. On conpletion of

| aundry @H@éﬂﬁng%ﬁ@&s@ghe no& ﬁrb@e@dpt@eeﬁt@oi 0 FheRqR2hg Jlrace%t RPseR3LY, thehe

mai n water feed valve 50a is opened, ahd water is poured into the washing
tub 30 thraqu wat er and the water feed nouth 53, The
-15- det er")geigf ods ?d“em& "&%‘F%Eg@%{&%ﬁ%ﬁgﬁ 54 of the water feed nouth 53
m xes with the water and enters the washing tub 30 together with it. The
drai n val ve 630 SERSIZAS, &Pidearmingdsequerte aiaperatipes r tepinasms The eparatiansoft he

set water level, the main water feed valve 50a is closed.
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 1s a flow chart of the washing process. In step 8301, 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 1s checked. If laundry amount sensing is
selected, the flow proceeds to step S308; if not, the flow proceeds directly from step S302 to

20 8303,

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




The flow then proceeds to step S304. 5 In step S304, a preparatory operation
is performed. The pulsator 33 is rotated repeatedly in the forward and then
reverse directions to agitate the laundry and water so that the |aundry
makes satisfactory contact with water. This permts the laundry to absorb an
anpl e anmount of water, and permts air_gggpped in many parts of the |aundry
to escape. If, as a result of the preparatory operation, the mater | evel as
det ect ed b% t he water level switch 71 10 becones | ower than at
{

begi nni ngetergrdh put 1 the dptesgpnt champer v of thatater ferdameuth, S woeesi %ﬂh thﬁe\ﬁféer to
supply additional water to recover the set water level. If a course of

| aundry wad lentes thacvasbiingguli 30 vodethey pothsiensThegdrainsvaded 68 revahinswtlesedt hdWhen
preparatory operation is perforned, the type of cloth is sensed. On

conpl eti qRe Rhtel N&el RYRIMATI24QEN s ﬂﬁ%&ﬁivbt@ﬂlevélh&ecthzﬁﬂ%téﬁ febd1QalVE 584 isl gyl from
the set water level is detected, and, 15 if the drop in the water level is

greater tha redeter ned e, the | aundry is judged to be of the

hi ghl'y ng mO“HQSHBKﬁFe ‘%PﬁP¥§B§ When, in step S305, the set water |evel
is stably obtained, the flow proceeds to step . S306. Accordlng to the
settinys made IBystemh&30&en Prepasatapt eperation ﬁ?'é"@m‘t%’e piiespuleator3 3 i ratated
predeterm ned pattern so as to produce, in the washing tub 30, a main
current otpeasiddyr infthe f@tvavdiaid thgn réVetrde difeicBonsatioragaatertbe tauodryvemid evatert dvethat

| aundry i s washed. The squeezing spindle 44 remains braked by the brake

mechani sr{hél%u%@.gt Rakes QVSACHRPRoARG WS NaRg. WRhis peRiifls tmlauhwner%smva% the
washing tub 30 does not rotate. On conpletlon of the period i h which the

| d hed wi h d
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forward and then reverse directions at short tinme intervals, This permts

the | aundrigsilbof the peearatemiprerrsipaipe puatatilevs! py detactad by sk watghleyel switghe/|

washing tub 30, This is done in preparation for squeezing rotation of the

washi Hy theborBék lower than at the beginming, then, in step S305, the main water feed valve 50a 1s
opened to supply additional water to recover the set water level.

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

15 if the drop in the water level is greater than a predetermined value, the laundry 1s judged to be
of the ighly water-absorbent cloth type.

When, in step S305, the set water level 1s 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 1s 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 8307, the pulsator 33 1s rotated repeatedly in




Next, with reference to the flow chart shown in Fig- 5, the rinsing process
wll be 5 described. First, in step S500, the squeezing process is
execut ed, of which a description will be given later with reference to the
flow chart shown in Fig- 6. On conpletion of squeezing, the flow proceeds
to step S401. In step S401, the main watgr feed valve 50a is opened, and
water is supplied up to the set water level. On conpletion of the supply of

wat er, roceeds to step.S402. In step S402, 10 a first preparatory
oper at i oﬁﬁ?g‘) ?"?HF@E‘G“ rel*‘r?ésedbﬁeﬁ%l?%&Qir%'}oﬁﬁlé?ea{’i‘%'ﬁalﬁer?}éﬁ REUNEeihe Ipundin o

sanme as that perforned in step S304 in the washing process On conpl etion of
t he firstlogsempandatherebyopermatsiibng spread fevenly pinotbe edashing sibel). SABs id fone &5 a
result of the preparatory operation, the water |evel as detected by the

vat er | evpedpapatiohdbr sqﬁéezb:eécmﬁmlcrf\t\ﬁrw&dﬂ tah 3phe begi nning, the main water
feed valve 50a is opened to supply 15 additional water to recover the set

wat er |evel . @ferx?rwftﬁq‘ faernbggo tlltée{lé\gtch\ﬁﬁts% e%ell-l ' gq%%erqu%\%ogrﬁe%ss Wi le@ ods

3404, a secon prepara operatron 1's per for'me
to step S405, AccQrding to.the settings made, by the user, the nDtor 41
rotates t46THERs bt @étfrpnsﬁ) prr@dev%qzmmaceﬁat&eéﬁwt% of avhich pasedRiean with ¢ he

washing tub 30, a main current of water for rinsing. Wth this main current
20 of watbergivenHater auithdefgrense rd the dldw chaet shqwe éa Fipg 6s piOndiompletiontaquezzingak ed
by the brake nechanism 43 so that, even when the rinsing water and the

laundry RRYBewipiScosdsty sﬁ%)r tady 3Qn sﬁﬁﬁom%erﬂlﬁ%ter@bd%ml K2l 19 Bp&iedt B

period in which the laundry is rinsed with the main current of ter, the

fl ow proqgar?grsis E%Pﬁéfﬁeﬁ%wg' natgrtlg‘r/)?l%% the pulsator 33 is rotated

repeatedl’y i'n hen reverse directions at short tine
intervals. This permts t I aundr to logsen, and thereby permts it to
spread evenly Q%quﬁ@e%ﬁ?ﬁﬁ syRplY 3 water,; the flgwpsageento -ﬁﬂéﬁ%@i’gt ilastepoy402,
squeezing rotation.
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 50a is opened to supply

15 additional water to recover the set water level.

After recovering the set water level in step S403, in step S404, a second preparatory
operation is performed. The flow then proceeds to step $405. 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



water stored 5 in the washing tub 30. This is called "stored-water
rinsing." It is, however, also possible to performrinsing with water kept
supplied fromthe water feed nmouth 53 while the washing tub 30 is rotated
at | ow speed. This is called "shower rigging." Wiich type of rinsing to
adopt, or whether to adopt both types of rinsing, is determned by the
user's chpi ce. xt, . Wth reference to,the. flow chart_.shown in Fig. 6, the
Squeesi nghIERBLLAY 1oFh peverst iFEUETY Helon Rime Pleryals oy TS 8807LS AR 1

val ve 68 is opened. The washing water in the washing tub 30 is drained

t hr ough tefsedr andthepebyep@auts Thdo dpedad avanlyeinghe reashingstubptth  This isndonenia
squeezi ng process. After the | apse of a predeterm ned period of tinme, when
nmost of tphepavamhifogsquatsitg foesionexi ted from the |aundry, the clutch mechani sm
42 is so switched that the notor 41 now rotates 15 the squeezing spindle

44. This causgqg tﬁé‘eﬁao‘(}@%@écﬁ@}i&%?}tirﬁﬂ}g;iQ a%ﬂﬁh tg Bb'ggrﬁggﬂsdr ﬁl‘?Pihﬁ@g V\%{gﬁ stored

pul sator 33 rotates toget e washing t en t ing tub

30 rotates ,at high s d,..fhe laundry i,s pressed ,agai.nst the inner .

i r ourt enBHE T §P. 1 R sl g ST Ty  BribrorsSh 2 PoPRELIetfe
washing water present in the laundry also gathers on the inner surface of
t he ci r cweffermnmiiag widl water keph suprdieddrom thg wanty fag] mawid, S3swhibeethe mashing hibng
tub 30 widens upward in a tapered shape as described earlier, the washing

wat er act3eds vpeed Bylohgee®nt Thit Woalled Oshowver Hfsite al OVBich el dmmrsingwds haspe, of
the washi ng tub 30. Wen the washing water reaches the top end of the

washi ng gy Budfher id adobr bOHAL AR AALIN ol b QLS lice The vashi ng vt er

In the above description, rinsing is assuned to be perforned with rinsing
that has left t _ the 1 nner surface of the water tub
the bot t om of YL Yt EREDTF Suhe T e TRYMATE 6 % KURCGPPREESOt 1 t he
cabinet 10 through the drain pipe 61 and then through the drain hose 60. In
the flowdskasibedi nFiRtgin step 2350dr thegdraisy valye 08 ipoperadmedhatwasbingt wetet yn thew
speed I washing tub 30 is drained through the drain space 66. The drain valve 68 remains open
during the squeezing process.
Afier 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 spindie 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 centnfugal force nises 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



steps S502 and S503, squeezing is perfornmed at high speed in steps S504 and
S505. On 5 conpletion of step S505, the flow proceeds to step S506. In step
S506, the supply of electric power to the notor 41 is stopped but the brake
mechani sm 43 is not operated so that the washing tub 30 is left rotating
under its own inertia until it spontaneggsly stops. The washing machine | is
furnished with an ion elution unit 100. The ion elution wunit 100 is

provi ded .| ] o] he in er~feed, pi pe_52a, .,spegifical et ween
Phe’ 10 208 R SPhn Nl S-d Nt F e aRuPiel oot BB hed Rt be 3R
reference to Figs. 7. to 18, the structure and functions of the ion elution
unit 100 Cétﬂﬁett]ﬁ)gt TeP Hsedrag PiRgH Icand; then throyghths dramdiase 6Pn t he washi ng
machine | will be described. Figs. 7 and 8 are schematic horizontal and
vertical sectilonbd floweshewnriedpgct,i afer yquesking he peiformedl attrelativelpilow 1speed iFhe
ion elution unit 100 has a casing 110 fornmed of an insulating 15 materi al

such as atepyHsheting 39831 SquedIBo GRPErRSImEdat Ngh SpetdtiR stdpd! Bo4ldni Sosongpend

and a water outlet 112 at the other end. Inside the casing 110, there are

w th 8 praBIeRER B RS A EPSELLRED drtriiicei MohE oW e oRRe (Rs g

114 are fornmed of a netal, such as silver, copper, or zinc, fromwhich
netal i oPEWERR thexmptor] isrtonmed ubithy brake aechamem fBokurss dperagedase Bk thends
of the electrodes 113 and 114, there are provided termnals 115 and 116,
respect i walsling BiteI®isddft sotatingaindteiad svadmertihIindhid spdiarieoinshy staps 115 are fornmed
integrally, and the electrode 114 and the termnal 116 are forned

integrally. |miR GARMASHHEnd ﬁ‘ﬁ§%rﬁ§ﬁ§tﬁ§e~it€1bﬁ i%ﬂrﬁrm%d @41{5 @ | Phe bA%Iutio

junctions between the“el ectrodes an erm nal s an e portions of the
termnal s | t.ed inside he.casi 110 need to, be ated wth synt hetic
rosin s ot gO0GS RuaviFeacis she BucdlE phheaman it RGPS, Ay Sreically BeREeR i o
corrosion. The terminals 115 and 116 protrude out of the casing 110, and
are céhnariniates feedevalyq $2 andrtbe detergeal,shaaber ot ndowcwith refereage BoFigs. 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 matenal 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




Inside the casing | 10, water flows parallel to the | onger sides of the

el ectrodes 113 and 5 114. When a predeterm ned voltage is applied between
the el ectrodes 113 and 114 while water is flowing inside the ion elution
unit 100, netal ions of the nmetal of which the electrodes 113 and 114 are
formed are eluted from whichever of theppis at the anode side at the
nonent . The el ectrodes 113 and 114 are, for exanple, plates of silver each

i . d st
rrom enoh" Seporrtad BIR BAfer 30 therkp B BhCbioc I CEGu SO AT I, enlWBRRS, o,
el ution uni 0. ansf or ne 2 I,S_connect o comerci al l .
di stri bulag‘(i.ltlc]e% gtinids ohbREe EThe b1 2nd GrsSapeciumio B PYE Lacalt Pigwhiad ity ned
vol tage, The output voltage of the transformer 122 is rectified by a
fuII-mavéOﬂﬁ@Ewﬁgler circuit 123, and is then forned into a constant voltage

by a constant voltage circuit 124. To the constant voltage circuit 124 is
connected a cdmsdeatht caditig €10, waitdrfloimts phlel tbhie dhgarosidds@fthecalédifydles €1 andi t

125 operates in such a way as to supply a constant current to the electrode
drive 1 gyl { whif 05RaEkAGRcd 9ble" BRI babRgh i émg,g@gm HETHatAR i n
the resistance throug e el ectrode rive circuit he commercially
di stributed eJe tric 121 is also.c ecte al | el t

Cr ans or HEAFErL oHounE BEIF. i gwieBiitonr sut Wofle st s 6B b guetel of it e
rectifyin dlode 126 20 is snmoothed by a capacitor 127, is then forned into
a const alectrafiesagd any 1d4oomirmed avotivteddram mhigheveras themds atsthe haedessigmiti ed

to a mcroconputer 130. The m croconputer 130 controls the starting of a

triac 12Re momeect Gheleidcwodss 03eandrid4 afe, fdreexamiprepphtes @if lsilvdr ehktemieauming ar mer
122 and the commercially distributed el ectric power 12 1. The el ectrode

drive cif ﬁHts i]rﬁé%d' a%oﬁtogﬁug_fl&?ckowg"ﬁhw gty A sk $omn ch otctjl‘i’eé.Q“’ di odes - 20-

D and Df resistor are In erconnec s shown in the
traneit or e@%réﬂag’séhsﬁté’g{ﬂhe%é%n%?wgﬁﬁmf% R USEY BHUIBST THae hanEEnd odes
D and D2 are phot odi odes, and the
122 is connected to commercially distributed electric power 121 so as to step down 100 Vto a
predetermined voltage. The output voltage of the transformer 122 is rectified by a full-wave
rectifier circuit 123, and is then formed into a constant voltage by a constant voltage circuit
124,  To the constant voltage circuit 124 is connected a constant current circuit 125. The
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 distnbuted electric power 121

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



transistors QL and 2 are phototransistors. 5 Suppose now that the

m croconputer 130 feeds a high-level voltage to aline L1 and a |owl evel
voltage to a line L2. Then, the diode D2 turns on, and this causes the
transistor Q2 to turn on. Wen the transistor Q turns on, a current flows
through the resistors R3, R4, and R7,_apd this causes a bias to be applied
to the base of the transistor 3. Thus, the transistor @B turns on. 10 On

t he ot her.han t he, di.ode i § -0f and thus the transistor i S f, and
accor di ngt Y2158t #ELEFSO5 R&O ?g o;q‘eﬁenarF ﬁ'?qgrcg?rbefg,d 4 Sﬁ?ﬁ”? é%ﬁ’efql}%\ﬁfs ﬁtlfm t he
anode-side electrode 113 to the cathode-side electrode 114. As a result, in
the ion érasisigh Qlmnd thediode R¥l rma phateesyalee dS heandithe sarsisier Q2 and the diode

positively-charged ions together with negatively-charged ions. Wen a
current i3 parssedplidtocugler tlh2. | Bhatelspytheodioded D1184 D2 areephaitadicddsonnd die a
long 15 tinme, while the electrode 113, which is at the anode side in Fig.

9, wears tghfistof @1 @hOLPdholdfansisihpt ch 1s at the cathode side, collects
inmpurities in water in the formof scale deposited on it. This degrades the

perforgqrance ofs, the ion elution unit 100.. T avoid,thi he el ectrqde drive
iroud 150 oanPReaRer Bebhe AeConparnii0 Bedie bahdod valtitgS aie Ll fdthe
forci bl e el ectrode cl eani ng node, the m croconputer 130 sw tches npdes of
20 cont rquw@lwéyoltt@gEitwém@%@heThm,tthgélostﬁmitmsmmethmtcnvesesitheetsartistcmm L2
and thereby reverse the current that flows between the el ectrodes 113 and

114- | n thitemnode, Wheiethertpansisof @2Stuills et ciddendflewsnhroapldl tiehRsistoaRBSROr s 2
and (B are off. The m croconputer 130 has a counter capability, and

switches ARqes L GRS 2BiHG8Hd R5ficaA8'Re BUK ¥f THeFarRisRIreGSt eTtlsn
count isareacﬁed. -21 uﬁ%én Fﬁe resi tgnce t%rougﬁ Jke e gc{?gde rﬁvgg

circuit 50.tanB3rticular the resistance of the electrodes 113 and 114,
varies antfJSOLQPIUMSON £ o1 exanple, the current that flows between the

el ectrodes decreases, the constant current circuit 125 raises its output
vol talfe to On the other hand, the diode D1 is off, and thus the transistors Q1 is off, and

accordingly the transistor Q4 is off. In this state, a current flows from the anode-side
electrode 113 to the cathode-side electrode 114.  As a result, in the ion elution umt 100, there
are produced metal 10ons as positively-charged ions together with negatively-charged ions.
When a current is passed through the ion elution unit 100 in one direction for a long
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 scale deposited on it.
This degrades the performance of the ion elution 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 offt The microcomputer 130 has a counter
capability, and switches modes of control as described above every time a predetermined

count 1s reached.



conpensate for the decrease, However, as the total use tinme increases, the
ion elution unit 5 100 eventually reaches the end of its useftul life, Wen
t hi s happens, even if the node of <control is switched to the forcible

el ectrode cleaning node, or if the output voltage of the constant current
circuit 125 is raised, it is no Ionger_@ﬁ§sible to conpensate for the
decrease in the current. To cope with this, in the circuit under

di scussion, t current that fl between the. 10 el ectrodes 113 and 114 of
the ion ol uti G¥heiDe repiseence thipysh B &lpctsnde devarrissh 156, pparticylar Msaevrrance | t
produces across the resistor RT Wen the current becones equal to a

pr edet er of teadeleptrodesulridcandr &I, vagieg and enta el clior enaroplec thet crgot et dbves i t .
The fact that the mninmum current has been detected is transmtted froma

phot odi odetwadn théledfirddes dedradses, Qhe donspdmcogentRiretit 188 rait3raUApA voltage to
phototransistor (@ to the mcroconputer 130. The 15 m croconputer 130 then

phat of @t mputer 130, The 15 m crocomputer 130
or cdet o L a8 e .2, AR F o AEHGR 85 i ink el o o i 2

oper atj on/di spl ay. panel 81, reover, CORe, W th fault such_ as

shor t i reﬁiwgfn@iwp&eﬁ? sl B oE s gt e o Wast ey bappeps, cvpaf ethe noe’fi ded
a current detection circuit 161 that detects the current being 20 |arger

t han a preniealds swvrtebedrtoxihmufiorathle redgetrodcleaniog asdes oofif theeouopiit piltagd of Hies
current detection circuit 161, the m croconmputer 130 drives the warning

i ndi cat Olcodstant cufrettichelimPz Bis rabE it i A6 161beP Possibti {od@epehsaidfor eN&lcAte in
current circuit 125 becones |lower than a previously set mninmumvoltage, a

vol t age Q@;&Eﬁ%pn circuit 162 detects it, and the m croconputer 130

| i kewi se drives the warning Indicator 13 1. -22- The principal feature of
the present invention.is.the timng w.,th which tal ions are agdded. Now,
this foature wWOOPBMHLRL MHMF GILH Yidppdissgonotbe UrPHGRACHRNS betskER el

Figs. 10 to 13. i i i
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

minmimum current, a current detection circuit 160 detects it. The fact that the minimum

current has been detected s 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 waming indicator 131 1s provided in the
operation/display panel 81.

Moreover, to cope with a fault such as short-circuiting within the electrode drive

crreuit 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.



The sequence shown in Fig. 10 is executed in, anong the rinsing processes
S400 5 executed in the flow shown in Fig. 3, the final rinsing process.

That is, when the final rinsing process is started, then, in step S411,

whet her or not addition of metal ions is selected is checked. If "addition
of metal ions" is selected through a sehection operation perforned via the
oper ati on/ di spl ay panel 81, the flow proceeds to step 5412; if not, the flow

ds t t d I 50a i
Opened S0t hat % HPEIFEL BT 6 PATERO: MBFRURR BN LROCLh SOMPL DN 1978 on

elution unit 100. Sinultaneously, the drive circuit 120 applies a voltage
bet ween taded| dlew.ddissteature wilbibel descybed with referescoto thadloveehartsshowniie Figshey
are formed are eluted into the water. The water containing the netal ions is
fed via tl9aovidter feed nmouth 53 into the washing tub 30. 15 Wen a
predeterm ned amount of water containing netal i ons has been fed, and the

concentration i e 1hi;Si t } ned
e Fghélce! BN 7 Flg 10'i8 eﬂgcul osed a ang e ap rg:gfsggs 84

level, the main water feed valve 50a is c lon of the

volta bet | ect,r odes 4.is st in s S413,

t he r?§5|ﬁﬁwﬁﬂ¥8}q? ﬁ%ﬁl?@?@d“t‘gpﬁo (ﬁﬁ%ﬂﬂl’ ﬁkeﬂ‘ “ﬁ@"ﬂgﬁﬁﬁﬁ& and
the nmetal ions. The agitation lasts for a redet er m ned perlod of tinme. The
agi t at i orfinsingtprecess psitartpdntheny inataped4 lilt whethsi ergponiadditiompmetad ianaiinsehertedet al
ions may be achieved by initial agitation, whereby the rinsing water and

t he | aunds yhevked adift‘addition BY nickt ipns Sab@ect@Bthrighta Bletivhespeianien TpEﬁbhﬁéﬂ] of
time (and with considerable intensity as in égnary rinsing), followed by

conpl et e Ji£ffe o @Eraﬂbﬁ/ﬁns?ﬁg rﬁél% thE%%‘@%a&‘dE !;t Eh?ﬂ 1%tttﬂ5lﬂgﬂl rPrgg'eedQ[ the

| aundry togeth I'nsi hg water m xe wdt er tonta
ions, it IS§ ossible to permt the netal Ions to be distributed aII over
t he Iaund% ‘E@ thereafter keeping the laundry and the rinsing water at

rest, or nlldly agitating them it is P055|ble to permt the
10 In step S412, the main water feed valve 50a is opened so that a predetermined amount

of water 1s passed through the ion elution unit 100. Simultaneously, the drive circuit 120
applies a voltage between the electrodes 113 and 114 so that ions of the metal of which they
are formed are eluted into the water. The water containing the metal ions 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 nising 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 agjtation 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), followed by complete rest or mild agitation. Through such initial agitation



metal ions to firmy attach to the |aundry, Mreover, by first powerfully
agitating the 5 laundry together with the rinsing water after its m xing
with water containing netal ions so that the netal ions are distributed al
over the laundry and then keeping themat rest or mldly agitating them it
is possible to alleviate the | oad of thesnotor 41, which perforns agitation,
and t hereby reduce power consunption. Depending on the type of laundry, the

| aundry, instead.of,k being subjected to initial . 10 agitation, nmay.be |left
i pped” | o7 e RS oSBT The BuSt iheSrdioed oot e st o mPBhioTok 55
| onger period of time, for exanple about 30 minutes to one hour. This hel ps
not only RassibledR germpbthedngiingny lodieshunbutedallprerghelaundry| e Byithrjeafisr keepions
attach to it, but also to kill mcrobes and nold present in the |aundry and
t he wat erthe Suotiry"dndrtfe rinsieg avapgyi an gést, maymibily agineingfthémeit chpossidte tohsdirmtahe be
selected in the rinsing process (or washing process), "Long 15 tinme dipping"
hel ps eveqethPidns!to kIR0 es var | Y (ﬁfy?ﬁ, ' hd h
bacteria (for exa#pl e, &c?g%%}ﬁggdtg%hﬁdﬁ%nsmgg%dgg% nwjhggg;’t)i% al s, ﬂgn%ﬁg%\éﬂ’%sed
outsid spitals.. but..soiled with stool. or.cont nated wi.t.h colagn bacilli)
and | st ndigrh Rt Wi et Ve M e Sy AR GrolAipe s dliods S
bat hs). Moreover, "long-tine dipping" helps also to kill mcrobes and nold
present ithatthe gietal sansiapdisiributed il usr thedawngine and then kegnsng themeat rogt tor mildly
hypochl orous acid or the |ike, for exanple rain water, stored water, or
bat h wat eagithiig thewme fitnis glotsibland atlédite itbe toad Hfithkalojortdd, baichor@empagedioni t h
bacteria. This permts such water to be used safely in | aundry washi ng.
Next, in ghdeRersiilddudtRIiet addition of a treatnent agent is selected
is checked. Thi's check stegﬁﬁggggg executed earlier on. For exanple, the
check may be de i.n step - 24- 1 I € i mul t anequsl Lth the .check of
whet her or no'[fﬁl %P%Hclhfj B OF s af ﬁaﬁg?lfg e Igg?@%t Hlatea‘é)f’?hl’g'f’é S\I‘A“#’Jmﬁdc}f)t'f"é'ﬁfof a
treatment agent” is selected through a selection operation performed via
the op¥r Asitakmay beyeth dipped gutheginaing waler spised wetd watersoaisinug metal fonsder a t he
fl ow proceeds to

longer period of time, for example about 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
bactena (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 1s, 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 setected is checked.

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



step S406. In step S406, the pulsator 33 is rotated repeatedly in the
forward and then reverse 5 directions at short tinme intervals. This permts
the laundry to | oosen, and thereby permts it to spread evenly in the
washing tub 30- This is done in preparation for squeezing rotation. In step
$415, the sub water feed valve 50b is opgned, and water is passed through
the treatnent agent chanber 55 of the water feed nouth 53. |If a treatnent
agent ha e - : 55 e treatnen ent
e ea anEu kP ubdhell? niaRt Hhiki ARpRbE TR hadion o el RS T RS R

si phon 57. The effect of. a siphon dogs npt occur until the water |evel

"nsi de t (578F edl r?éﬁiuoé?g‘gﬁtm@ R @RS 1% %&ef@éﬁrgugh ageledion; apsertioaperformed;
permts the liquid treatnment agent to be held in the treatnent agent
chanber %5 awoperatipr/displar paestdd, thhdlow pratends ites stpp G4 B ifi nutahe Reowt preedede ot
agent chanber 55. Wen a predeterm ned anount of water (so nuch as or nore

than to capsSobheledéesd06, e Miflsaborsizph edated rqeatedlyiin theforsirp Rad tieh)reidse
poured into the treatnment agent chanmber 55, the sub water feed valve 50b is

cl oseds yﬂje&icﬁ{s%i’sﬁé fiﬁx%%t@ﬂfal’@t Yhis e&egﬁ)it%lge?ﬁlém%“o?@ﬁ ’Eﬁa‘tth{il n[{;ermii@ it

performed automatically irrespectiv r-not & trea agent has
been put in tﬁf t[eatnent a ené 8h er b5 SO Ion%.as addition of  a
t r eat ment© SHEH] eYeRlYJR FRsratmEngl 80 i i {sgpnein ereparalion fon squssZing Ftation

agitated to pronote contact between the 20 laundry and the treatnent agent.
The agi t at i on In&epsS4ilbrthe sph wdter égedi vade T is ogened, andiwater Flassedatrougk the
proceeds to step S406. In the above sequence, it is a predeterm ned period

of tinme aféamiienadgint chamisdr S5RIf ahe wWaras feell ndultes3.i NEha Mattiing hgdn fbs Beeh pRAINENT
agent is added to the rinsing water. If metal ions and a treatnent agent

(sof teni adgad, sk t I IS [t arl t al
ions - Zgge ?gzgfcﬂe)ltv\,i eﬁt I ngr ea;%g’%lg tgﬁl‘aﬁ?ﬁg ag% t??aqr;%aﬁééégg%h?\?th\r@éu aft?rhgﬁ? n%a
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that the treatnment agent is added, This prevents the netal ions from
r eact i ng 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 1s 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 vaive 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 is selected.
Next, in step S416, the rninsing 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 5406.
In the above sequence, it is a predetermined period of time after addition of metal ions

to the rinsing water that a treatment agent 1s added to the rinsing water. If metal ions and a

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



with ingredients of the treatnent agent, and thus permts the netal ions to
remain on the 5 laundry while nmaintaining a satisfactory antim crobi al

effect as expected fromnetal ions. It is preferable that the el ectrodes 113
and 114 be forned of silver, copper, or an alloy of silver and copper,
Silver ions eluted froma silver electrgge offer an excellent sterilizing
effect, and copper ions eluted froma copper el ectrode offer excellent

resistance to.mold. .. Fro n aLloy of silver. and c er can be eluted silver
ind coppafect S afirienisBons soreryhe Semd et TIinG Tap dmOSel VOl Pie AU LEdES one.
Laundry is negatively charged in water, and therefore the silver ions are
el ectricdy qpnab%om@ahrlg/tqtgeabf&t@rﬁdﬂt}ﬁncmtsl@mﬁedthbynettaieomsdwwgrﬂymiy athashed tover
tons are electrically neutralized. This makes it difficult for the silver

ions to tieaktindm thix ¢bltedatréntiagest snged. | VERiy pevan@able nets )ioofibal leetingn a
treatment agent (softening agent) as its ingredients. Here, it takes tine

for the il forddes bP tl%etréﬁﬁlgftg%nﬁyag?n&;%@mgsythearﬂ%all%.ng he rr?rtl?lh:ori the! S

necessary to Secure a certaln before addition o

treat nﬁ a en'ﬁ1 Far this reason, after Fdﬂ”%%on of si%yer ions, agitation
i s perf or tHEAD S eIBARRHEREA SAUSIAF OBt AU IRIFPPBREIC! PHEPEFHERIREHPCA R | i t
suffices to performagitation for three mnutes. The netal ions are fed into
t he washi ng t diois peefetablsubat theeleatnddes udd end 1 Bebe foirped 5P silvearmdppérear amaitmygh

t he detergent chanber 54. The treatnent agent is fed into the washing tub

20 30 fr omsilvee ahd @appeent SikgenbnCélarh drond d silVdtUsectiobe offas @ cll bt QLginizingi ch
netal ions are added to the rinsing water is separate fromthe passage

through WabGh ag %Fyﬁ?%ﬁg R frolnSa cﬁ?;ge?qzlécﬁro?g%ffei' @§J:eri'lgnt\’vt?e{§|§{anc%% Tnold.

prevents the’ neta rom passi ng oug e passage rough which the
et al || omEo DAL T AT RPT 48R OF EERE e AP ORI MY SBREO Sent
remaining in that - 26- passage to form conpounds and | ose their
ant i mtr obi al Séverciens amcstivel-chacisdrighng Lundrids pegiscly cheradén wares adnsi ng
water is agitated each tinme that the netal ions and the treatnment agent are
added. Thheefoas i tsHvérnensmieadledtiocadly absbrbédeby the laundry.  Absorbed by the laundry,
the silver ions are electrically neutralized. This makes it difficult for the silver ions to react
with chlonde 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 i1s 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 ions 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 1ons 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




treatnment agent to attach evenly and firmy to the laundry. 5 Moreover,
according to the above sequence, addition of netal ions is optional, and,
when addition of netal ions is not selected, a treatnment agent is added at
an early stage in the final rinsing process. This hel ps reduce the tine
required to go through the final rinsing, _process to equal to the tine
required to attach the treatnent agent to the |laundry. Moreover, by
agitating the rinsing water, it is possible to _attach the treatnent agent to
t he |aun§ﬁ§§a%‘aft@rf§9m @PaWHSfdnﬂﬂswhwem@mlaﬁﬁger ding to the above
sequence, irrespective of whether a treatnent agent 1is present in the
treat nent ageMoredranbagcogingto thet sbovesequence thbdyinsing ovaterois sgtatet eeath datenent
agent is executed whenever the treatnent agent is supposed to be added.

Thus, t heéhay$iey meREGhns A the eessrhi hyent AROSRIeWN ETHIE hefrhitathd h&tgl loheahdemt
agent or not expressly, that is, when the 15 user chooses not to add the

treat nent .agent age‘ﬁpﬁ) ‘H?ﬂ%h eQ% ?%Jemjgﬂ loe@lgqeauhgﬁct reat ment agent chanber 55

enpty, Moreover,~ accor g ve seqguerice, addition of metal ions and
addition of a, treatnent ent can both be inhibited so as not to be
executed. W't M‘Efﬁ‘i’%efc%ﬁ?Pf‘E'%ﬁ 1 thsrabovgaevenes: AREORO Aretalgras wopptionak @itnent
agent needs to be added, their addition can be 20 inhibited so as not to be

execut ed whhiaddiheh o€ metal venstis nbeselatdd] mtreatenchi agent isfadded atpear dadly rstagg in the
unnecessary actions. As conpared with the sequence shown in Fig. 10, the

sequence fiahloMhsihg) phb@ss. | Thid REKS reduc€ PheShhe! req@GRRACK £ tiRbudh Blehfial Qinshat
addition of netal ions is selected). According to this sequence, whether to

add &t 1 SRy ARRTD (R ALY iR BS a I he  CRRRS ec b (PR O BaEyr 27

al ways a conpare e sequence sho t he sequence
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10 and firmly.

Moreover, according to the above sequence, irrespective of whether a treatment agent
1s 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 ions 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



before step 5412 (feeding of water containing netal ions). Likew se, step
S422 (adjustnment 5 of the water level) is executed before step S415
(addition of a treatnent agent). These nodifications are made for the
reasons stated below Addition of netal ions is achieved by feeding water
containing them Likew se, addition of,a_treatnent agent is achieved by
feeding it together with water. This inevitably results in arise in the
wat er Iev?l inai%; t he washing tub 30. When the water |evel inside the 10
washi ng tA¥339H ol r eady hi gh, adding netal ions or a treatnent agent may
cause water to overflow the washing tub 30. Such an overflow | ets the netal
i ons or treat nenheorappsed witd thesequeaer shevaciaskigr i 9.ythe seahenes skoveninafigoy2 tshe
nei ghborhood with the noise of the overflowi ng water. To prevent these

i nconvenimadifisd in thesfollpwiri2ikspdchie Grapi Bdaladpistient S openattr Deledrie exdéuted
addition of netal ions to drain a little water. The anount of water drained

here is egiak s g%ng(gegﬁilhnh%wa'f@!&ohﬁﬁﬁ@mm i), WLiRLwiSO D S4BT LR e § ons

that is going t and is suc as not” to causé ter to-overtl ow
t he waghi tub 30, In.step 4 | so, t drgi.n valve 68 is opened before
adi £ o Bt Wardalenell S LGB BelBra e o415 @RUDRRALra UeHEeaHAETO of Tt o
drained here is equal to or snmaller than the anbunt of water containing a

t r eat nentmedjiationhare maplp forsthe odasenststatésbbdlesd. i n, and is such as not to cause
water to overflow the washing tub 30. As conpared with the sequence shown in

Fig. 12, the sediigsiceof Shauinions i&iathievsd bp fedinst Wakd dodtdidigg ftRdrh OVWLIkGwise,
respects. Step S414 (checking of whether addition of a treatnent agent is

s ool oct Do FroBHER e &b ibvatul Ry i |BEA WAR spher TR EThERRbYAON
St ep. SA0SETEDEh ALY ULt et kids Repgifing b 3 ey eyt fnaiarids g o
nmetal ions" is found to be selected, the flow proceeds fromstep S421
(adj us® newashoig twheOwatakreadyehigh,) addings megl Sas2or(4 wealingyt adentvmiag rcasssnwatientong
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 1s equal to or smaller than the amount of water containing a treatment agent that
20 1s going to be fed in, and 1s 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 1s 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)



metal ions) to step S413 (agitation) to step S422 (adjustnment of the water

l evel) to S415 5 (addition of a treatnment agent) to step S416 (agitation).
If, in step 5411, "addition of nmetal ions" is found not to be selected, the
fl ow proceeds fromstep S422 (adjustment of the water level) to step S41 5
(addition of a treatnent agent) to S416,¢agitation). According to the
sequence shown in Fig. 12, addition of netal ions is permtted only when a

treatment agent is added. 10 Fig. 14 shows the results of experinents. Four
exper i oG 87 thEd L BI0EEE S 189 SAAET OB RRCEIMHGHNE Loafiy) ¢ hese experi ment s
are as follows. The anount of cloth washed was 1 kg. The anount of water
used was 25 L.If TihetagaShllnGaddtser ofimetadtionsfirie fgindtthebe febdctednithegflow queseeds
"washing, then first-tine rinsing (stored-water rinsing for three mnutes),

then finaton istpi $40 1( EdRIsEEentIf&he Mialdi 100d]) t@REptAN (FRIRRZbMNGater Rohtaliihg he
step of final 15 rinsing, addition of water containing netal ions and

addi tion a. t r~eat t - ] j .5y pn The
condi t 1 oftertiehd " TER SFE TRbeAlPhr 10, SR et Flent B BaBRINY) B'8AT4°
t he differgnt_ exgerirrents are shown_in the flow charts shown jn. Figs. 15 to
17. 1 allpdgitien ehp&reatment agenpe stai 3416 @rtatRg) e 16 pwisp $4Jrls,adé!ﬁumtfﬁgemeta'
treatnent agent was a softening agent. 20 In experinent No. 1, as shown in
Fig. 15, iowml’as feaodtrait nd he sdedtedsthe Bow ppocketh Gomsép B4 2h@dpgemdnt wé the watere d
simul taneously at the start of the finial rinsing. Specifically, at the

start of 15§ thiskplS415784dMbn V1R BEatMBR aSHRPL] S8t 6VagitdtRh) the main water feed
val ve and the sub water feed valve, and sinultaneously a voltage was

appl i ed betweep the elegtrodes of, the. il.on,elution unit so that the
concent rati on ieolip ke i GRERRRE bhe i n HEN 12 bblPR ot Byt S PerhlBa gl
addition, agitation was per-formed for 10 m nutes, then the water was
dr ai ned, vei® atFamend dgee2s #lfedas performed. In experinent No. 2, as shown in
Fig. 16, first, at the start of the final rinsing, only

10 Fig. 14 shows the results of experiments. Four experiments were conducted. The

conditions common to all these experiments are as follows. The amount of cloth washed
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

15 rnsing, addition of water containing metal ions and addition of a treatment agent were
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. In all the experiments, the metal 1ons were silver ions, and the treatment
agent was a softening agent.

20 In experiment No. 1, as shown in Fig. 15, water containing silver ions and the
softening agent were added simultaneously at the start of the finial 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 simuitaneously 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.



wat er containing silver ions was added. Water was supplied via the main

wat er feed valve, 5 and a voltage was applied between the el ectrodes of the
ion elution unit so that the concentration of silver ions in the rinsing
water was 90 ppb. Then, agitation was perfornmed for 10 m nutes.

Thereafter, in preparation for additionpef the softening agent, the drain
val ve was opened to drain 5L of water out of the washing tub. Thereafter,

wat er was, suppl,ied vi.a. the suh wat feed valve until the predeterm ned
vt or | ovalfer @diies, dgition ¥y ardertidfar 15 Ui o araer W gt et hels
added. After addition, agitation was perforned for two mnutes, then the
wat er ma§QW%%mﬁéﬂﬁlﬁﬁ@“ﬁ%bn squeezi ng was perforned. In experinment No. 3,
t he sane sequence as that used in experinment No, 2 was used, except that

t he concent r atlh @rp@im&itINer2, iasrsBown i Feg. rlionStsnoatwhé startvwe shd S0alppdsing, lonly
experinment No. 4, as shown in Fig. 17, only water containing silver ions was

added 13,4t édﬁ&iﬁh%rsflyé?f'oﬁmai éaﬁﬁh. I Whtdi s stupﬁ‘lrieéf Via tROmAR L A8} RGIIGRAL VaS
added. Water was supp |ea via the main water teed valve, and a voltage was
appl i ed between the el ectro of the ipn eluti unit,so that th

concent r ditloh GHeEs 1isr SHAURY PANERb 118 SEPHEaPErme, 8 hTpbint ap, pr the
addition, agitation was perforned for 10 m nutes, then the water was

drai ned, @neentraaen gfsiber iang Inele rpserd watsewas 29 pphy t Reeny pgyation avas perfarmedof
the table shown in Fig. 14 are shown the antimcrobial activity val ues of

the cl ot Hsr thadinues e Thesafer, inpi@paratien @ additiowbSthefsofibiinabiene thxdin vatvd s
Nos. | to 4 and that were then dried indoors at roomtenperature. The

antim cr Qi Aol {oVdrhiy 51V WaSr Y& St thi@lyast . DY hERERGUARLeL LAL kYISt NI
%Ié’ J ﬁn ustria ﬂé)

met hod according to apanese t St andar L 1902." - 30- The

antimcrobial, effec bt ai ned.in experinent, No silver ions were
Sded o F b SE! fredraivnoa Pert e Sages Yerd NS doryey Ebneh B aMN a
obtained in experinent No. 4, where no softening agent was added, The

ant i mM@r ciynaltangpasiy tthe Befienee vasraddgder Afemaddition, 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 1ons in the rinsing water was 180 ppb.

In experiment 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 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

Industnal Standards) L1902




No. 2, where a softening agent was added | ater, was not higher than that
obtained 'In 5 experinent No. 4, but was higher than that obtained in
experiment No. 1. The antim crobial effect obtained in experinent No. 3,
where the concentration of silver ions was higher, was higher than that
obtained in experiment No. 2, and was ct@gghly equal to that obtained in
experinment No. 4. As these results suggest, in a case where a softening
agent i s used. 7y, iRl Bgial Dffect I ERRCEUGARON 195 PIINEL AP SordslybiBGallas O
wat er higher than 1n a case Where no 'So ening agent 1S used? it’rs

possi ble to conpensate for, the decrease in the antjm crobial effect..
Conduct i iyn3IE li%Mt%mofzoﬂfnwst%ewowgaﬁr@mai@? shanghet ohiaped nPRERgETs pace
for it resulted in the sane result as experinment No. 4. Thus, by executing
t he sequébee, sfienerna softeming agai wastaded  pibetantigpicrokiel ¢fEavt nbtaimgé mt experiment h
the action for adding it perfornmed, it is 15 possible to obtain a

sati sfacte.y2, ahtdenh Goftbhing #bhtetlas -addBE 138 vk noBGIYhBE tidn tHAe dbHSRINIn
invention can per-formrinsing with water containing netal ions by going

through aeQ}‘e%eﬁthfo.sleﬂgf\?Eseﬁ%ﬁJ}qm thit SHt8Red %xi:grnﬂwgrtitoﬁﬁslc r 'ﬁ%gigg ?éégbig{]ﬂgr

any of the sets of coén Ions of experinents By a

condi tions.of .experinment No. Lt is ppssible to shorten the rinsing tine.
By adopt i%c't D6 o peerinins Nor 3ewb%fﬁtﬁ%ﬁ?nq%tf%lqn P sihver pgs 3733 ushes, "Wt ai n
a high antimcrobial activity value while using a softening agent. By
adopt i ng higher sbandthat ohteinstl ioxgxeeiimentt Nio2, ad ivas ireughbs siull ¢o tha aitaingdhina

hi gher antim crobial activity value while using a softening agent. By

adopt i ng expbrtme®mMb. ©i ons of experinment No. 4, while it is not possible to
use a softening agent, it is possible to obtain a high antim crobi al

activity val Uess lse Fidlhs biueckindeh GhewHAC WhRDMOLGGRULAERY Mindnd t 1 &

possible to give laun Imcrobral effect In rt pet me and
RSB N R S S B e SRR s
1s used, 1t 1s 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 rinsing 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.



hi gher antim crobial effect while obtaining the effect of a softening agent.
The conditions of 5 experinent No. 4 are suitable for laundry that does not
require a softening agent but that needs to be given high antimcrobial
effect. Preferably, which of the sets of conditions of experinents Nos. | to
4 to adopt when going through the sequepces shown in Figs. 10 to 13 is
automatically determ ned by the washing nmachi ne, which then perforns
appropriate cgntrol accordingly., The laundry 10 angunt sensing and cloth
type sensing dédlcls paderetie) sanditiogs AfeexpeamenpoNo [ dt puppistle 10 givecaundy) |y,
whi ch set of conditions to adopt 'is determ ned according to the anount of

| aundry astimeashizledfeot/in asimat peranbofitms @nd iimgddition phtainvie efTeatbsfor beftemyngof

| aundry as detected by cloth type sensing. For exanple, thin-cloth, |ow

wat er - abggdmentindGUinerondigiBes of @xp@imEde N3t RMrdr Dbit 8 podsibiand give ardidyi on
sof tened, "but needs to be subjected to rinsing for as short a period o# tinme
as possihlhe to. M nimz a €., Fhus, . t Qpditd ons of experi nent. 1
are Sur e e Sl meRbiR e VRS nd BT BER b R on Y PR BERon &

cl ot hes such, as jeans, and textile products wth w de areas such as bed
sheet d) espsignengd¥ferhpreysuiahlsi fae lamdns that ggpy B0 UMER RRgRenRg fgent; bt that

condi tions of experinent No. 4 are suitable. As the anount of |aundry

i ncr easesgedshe b2@iven hphnntimicranal@ffeatet al i ons needs to be increased. Thus,
the conditions of experinment No. 3 are suitable. Wth noderately

wat er - absor bepieft@bdhicht frahé 0ot ic8hditisHs SXRBENMBRE N 140 435 AdSpt! Wil e to
achi eve a bal ance béfween the concentration of netal ions and the effect of
softening..ln thi y.. by aut,omatically ntr.ol ling the,addjtion ,of ter
cont ai i S5 Rafteh; R SeqfNeB iR " Plas’ 1538 10 Airin Rl nfie by 1R
possi ble to give laundry maxi num-32 antim crobial effect. It is to be
under st odtashingt magtang; r WBicht thep vRFEATaN  ARPFORTELE Fopired aererdinglyany hst hupdry
manner than specifically described above as an enbodi nent, and many

nodi f icatimonst aending and cloth type sensing described earlier can be used for this purpose.

Specifically, which set of conditions to adopt is 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



variations are possible within the scope of the invention. It is also to be
understood that the 5 present invention nay be applied to any other type of
washi ng machi ne than the one, of fully automatic type, taken up in the
enbodi ment descri be above; that is, the present invention is applicable to
all types of washing machine, such as thpse having horizontal drums (of the
tunbl er type), those having slanted druns, those which function al so as
dryers, gﬂg &P&ﬁﬁeﬁ%&h two separated tubs. 10 Industrial applicability As
descri bed above, according to the present invention, in a washing machine,

t wo treatnené subsganc S th%t i f. added to ansin% g@ter. inuLtaneo&shy,

di mini sh the &ff§ EaE§ Wiergtood) thatheobieset TYraHPRRAYaRtSATEA AL DAY SWEh a
time difference. This makes it possible to 15 surely and satisfactorily

expl oi t tohannef fhiaoaspypcibfalbyodesctihed abevet et embbdiment end Momeowdrficationst ziid | ons
are used as the first treatnent substance, and a treatnent agent for |aundry

washi ng  vafatiG8hréfodsitbe SaERNMe SEGRITRIE invuMEdnaNGeis alddits beRikBsrsiobd PR Stieb! €
to sterilize laundry and nake it resistant to mcrobes with the sterilizing

ef f ect¢ of : [ - L& th i t
cormors ¢ PoeieeFe Blon 5E%he, Bt 0 ARPL:L ok 8L whUTRL rhbfial BHY3HS ol bF Ay
agent, it does not greatly dimnish the antim crobial effect. This permts

| aundry t3tonpRtic AR 3ﬁ@&tpemythﬁ re@szgwl}enaﬁascw ¢ 3hoven Hiah d% the RrepgyitRysatinn 1s

| aundry. - 33 CLAIMS 1. A washing nmachine that agitates water and laundry in
a washi ngpplidablentvealéitypes ioff veashingsinaghiny, sues g5 tHose sinviag fiongontslr dmtmyepf the
substance is added to rinsing water S and then, a predeterm ned period of

time t hertﬁﬁ‘lﬁfeﬁfypeﬁ_tﬁﬁﬁ BRGng SRAtARIMMS RSk WHih fufictthdeb dsQirydrbGantithisse R@th
water. 2. The washi ng machine according to claim1,
two separated tubs.
10
Industrial applicability
As described above, according to the present invention, in a washing machine, two
treatment substances that, if added to nnsing 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 1ons are used as the first treatment substance, and a treatment agent for laundry washing
1s 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 is a

20 softening agent, 1t does not greatly diminish the antimicrobial effect.  This permits laundry to

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



wherein the rinsing water is agitated each tine that the first and second
treatnent 10 substances are added thereto. 3. The washi ng nachi ne accordi ng
to claim1, wherein addition of the first treatnment substance is optional
and, when a user chooses not to add the first treatnent substance, then, at
an early stage in a final rinsing proce3k, the 15 second treatnent
substance is added. 4. The washi ng machi ne according to claim2, wherein
addition of the first treatnent subst@ngfviss optional and, when a user
chooses not to add the first treatnment substance, then, at an early stage
ina final rinsing process, the 20 second treatnent substance is added and
the rinsing water is agitated. 5. The washi ng machi ne according to claim1,
wherein, irrespective of whether or not the second treatnment substance is
present in a lIstordywagpegmaghingrthaitrictptes wated and hundiydon tvashegtubent
substance, an action by which to add -34- the second treatnent substance is
execut ed whenexereit, e asasdipthrocaatiimmn fisuhsitmeaesubsian@Xpeddeddotrinsing vedeled.
6. The washi ng machi ne according to claim1l, 5 wherein addition of the first
LT eal PNl WRn! ARFRCARHIREeHbEBY Rine!iéioRE O hebh Rflfilh: 2 BUARLARGAGAD Sach
be inhibite S not execut e % The washi ng nac I'ne according to
claim1, Mhereln before addition of the first and/or second treatnent
subst anc ™ ASNENAEL o' rise 10 in a water level in the washing tub is
anticipated to adjust the water level in the washing tub accordingly. 8.
The washi ng machi ne according to claim 1, wherein addition of the second
treat nent substance is optional and, only when a user

2. The washing machine according to claim 1,

wherein the rinsing water 1s agitated each time that the first and second treatment

10 substances are added thereto.

3. The washing machine according to claim 1,
wherein addition of the first treatment substance 1s optional and, when a user chooses
not to add the first treatment substance, then, at an early stage in a final rinsing process, the

15 second treatment substance is added.

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

20 second treatment substance is added and the rinsing water is agitated.

5. The washing machine according to claim 1,
wherein, irrespective of whether or not the second treatment substance is present in a

storage space from which to add the second treatment substance, an action by which to add




15 chooses to add the second treatnent substance, addition of the first
treatnent substance is permtted. 9. The washi ng nmachi ne according to claim
1, wherein addition of the second treatnent substance is optional and, even
when a user 20 chooses not to add the second treatnent substance, addition
of the first treatnment substance is exegguted. 10. The washi ng machi ne
according to claiml1l, wherein the first treatnent substance is netal ions

generate y_an.on elutign unit and -35 the second treatnent substance is a
reat mentngeiha; BRacRstl it iy ABCeuig vt GEIRT et H TR RN S o
claim 10, wherein the ion elution unit generates the netal ions by applying
a vol t ag*BetserPe aslded.ect r odes. 12. The washi ng machi ne according to claim
10, wherein a concentration of the netal ions in the rinsing water is nade
hi gher when the treatnent agent is used than when the treatnent agent is
not used. 10 13. The washi ng machi ne according to claim10, wherein the

nmetal ions gqurateﬂmhmﬁhmgn&gmnghgkﬁgﬂgupumnane silver ions or copper ions.
14. The washi ng machi ne according to claim 10, 15 wherein a passage through

hi ch $he. et alnd 8% B0 IR NG ARkARB gl R SSPRLELR (AGR

passage t hroug reat ment” agen he r1nstn

substance can each be inhibited so as not to be executed.

7. The washing machine according to claim 1,
wherein, before addition of the first and/or second treatment substance, a resulting rise

10  in a water level in the washing tub ts anticipated to adjust the water level in the washing tub

accordingly.

8 The washing machine according to claim 1,
wherein addition of the second treatment substance 1s optional and, only when a user
15 chooses to add the second treatment substance, addition of the first treatment substance is

permitted.

9. The washing machine according to claim 1,
wherein addition of the second treatment substance is optional and, even when a user
20 chooses not to add the second treatment substance, addition of the first treatment substance is

executed.

10.  The washing machine according to claim 1,

wherein the first treatment substance is metal 1ons generated by an 1on elution unit and



-35.

the second treatment substance is a treatment agent for laundry washing,

11.  The washing machine according to claim 10,
wherein the ion elution unit generates the metal ions by applying a voltage between

5 electrodes.

12. The washing machine according to claim 10,
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 is not used.

10
13, The washing machine according to claim 10,
wherein the metal ions generated by the ion elution unit are silver 1ons or copper ions.
14.  The washing machine according to claim 10,

15 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.



