-'- SPECI FI CATION WASHI NG MACHI NE 5 Technical Field [0001] The present

invention relates to a washi ng machi ne capabl e of perform ng

antimcrobial treatnent on |aundry. Background Art 10 [0002] When

perform ng washing with a washi ng machi ne, the user generally wi shes to

treat laundry with antimcrobial treatagnt. In response to such needs,

various proposals have been nade, of which exanples are disclosed in the

publications listed below Spec'ﬁPEéﬁtﬂlAfﬂ@N‘Cat'on 1 discloses an

el ectric washing machi ne equi pped wth an 1on generator that generates

metal ions, such as silver or copper ions, that exert 15 a sterilizing

ef fect. Publication 2 discloses a washing nmachine that sterilizes washing

fluid by applﬁgAg an electrlc field thereto. Publication 3 discloses a
washi ng” machi {WEh a silver ion adding unit that adds silver

ions to washing f|UId. Publlcation 4 di scl oses a washi ng machi ne t hat

performs washing and rinsing by using electrolyzed water obtained

t hrough el ectrolysis of water. Washi ng machi nes that 20 adm ni ster

anti msrobi al TeppgkaEmElddy using silver ions have al ready been

commercially available. Publication 1: Japanese Ut|||ty Model plication

Lai o Coend R  Booo T8sadipefin st fREST Ayl RN ERRALE TRl BF LEPLREY) |

-2- Publication, 3; Japanese Pat?nt Appllcatlon Lald Cpen No. 2001 276484
(p. 2, Fig. 1)ant1mlcr0b1al treatment on laundry.

Background Art

10 [0002] When performing washing with a washing machine, the user generally wishes
to treat laundry with antimicrobial treatment. In response to such needs, various
proposals have .been made, of which .example.s are disclos;éd in the publications listed
below. Specifically, Publication 1 discloses an electric washing machine equipped
with an ion generétor that generates metal ions, such as silver or copper ions, that exert

15 a sterilizing effect. Publication 2.disclo.ses a washing machine that sterilizes washing
fluid by applying an electric field thereto. Publication 3 discloses a washing machine
furnished with a silver ion adding unit that adds silver ions to washing fluid.
Publication 4 discloses a washing machine that performs washing and rinsing by using
electrolyzed water obtained through electrolysis of water. Washing machines that

20 administer antimicrobial treatment by using silver ions have already been

commercially available.

Publication 1: Japanese Utility Model Application No. H5-74487 (p. 1, Fig. 1)

Publication 2: Japanese Patent Application Laid-Open No. 2000-93691 (p. 2, Fig. 1)
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Publication 4: Japanese Patent Application Laid-Open No. 2003-24692 (pp.
3-6, Figs. 8, 10, 12, and 17) 5 Disclosure of the Invention Problens to
be Sol ved by the Invention [0003] Wen preparing water for performng
antimcrobial treatnment on laundry, it is nost inportant to maintain

wat er treatnent performance. Through |ohg-tine use, water treatnent
performance deteriorates, eventually requiring sone appropriate 10 action

to be taken fpﬁblicﬁt@orrﬁ%gaﬁésé P kent Aplslkuaﬁmaﬁ&luq?})enwlzm@@ 208444 (pgz,img.aqr)
expert it is too |nconven| ent and costl Yy I'n view of

conventi onal | Fusit R fnfegalhetseg’ FRBSI aﬁ dE%l r%ﬁ ngbﬂ)Y)% 2(4&2% h;B)eISaEpF S,

obj ect of the presen rivance

user to restore water treatnent 9erfornance by himor herself with ease.
15 Means for Sol ving t he 18y bbladhl bOOS] To achi eve the above object,
according to the present invention a washing machine is constructed as
follows. [0006] Specifically, the mashing machi ne according to the
present invention includes 20 a detachable cartridge-type water

treat gent uni pidely@breadtithe BSventival t age bet ween el ectrodes and t hereby
elutes thereformnetal ions that exert an antimcrobial effect. [0007]

The washi ng ”Fﬁﬂh ﬂ?ﬁ Ove@bmqﬁgf geg route for feeding water to a
washi ng tub, er J por S8t er receive port, which are

arranged he to surface of washi ng machi n Anended
Arti C? e gi{);&j& Rf hen preparelng Waterr}or performing aql%nrlllcroglal eatment on E\un Iy, I

most important to maintain water treatment performance. Through long-time use,

water treatment performance deteriorates, eventually requiring some appropriate

10 action to be taken for its restoration. If this action involves calling in an expert, it is
too inconvenient and costly.

[0004] | .II.l view of the conventionallj' experienced inconvenience described above, it is

~ an object of the present invention to provide a contrivance that permits a user te

restore water treatment performance by him or herself with ease.

15
Means for Solving the Problem
[0005] To achieve the above object, according to the present invention, a washing
machine is constructed as follows.
[0006] Specifically, the washing machine according to the present invention includes
20 a detachable cartridge-type water treatment unit that applies a voltage between

electrodes and thereby elutes thereform metal ions that exert an antimicrobial effect.
[0007] The washing machine has, in a water feed route for feeding water to a washing
tub, a water feed port and a water receive port, which are arranged in the top surface of

the washing machine.

[Amended Sheet (PCT Article 34)}



[0008] On the other hand, the water treéatnment unit has, in a portion near
one end of the bottom surface of an el ongate case, an inflow port to be
connected to the water feed port and an outflow port to be connected to
the water receive port, and has, in a 5 portion near the other end of
the bottom surface of the case, connect®r portions for energizing the

el ectrodes. Any of the inflow port, the outflow port, and the connector
portions protrudes perpendicularly dowward and the water treatnment unit
is fitted to the top surface of the washi ng machi ne by bayonet coupling.

[0009] W is copstruction, .the cartridge t water treatnment unit Js
o ol 50" PBEbE i dng B R G iR elien ¥ pirfiSR b Srgiy o
metal ion elution capability of the water treatnment unit deteriorates,
the user can tisneriom parfagstran slangaigopase.udt inflamport ép ba cannected; torthe vadsy
one by himor herself. Thus, it is possible to nmaintain the

anti m crobi al ftedgairinawt anodutflatverort wrietdoondong! i thé ewter cadelivengri, andhas, in a
expert. This arrangenent of the water treatment unit on the exterior of

the washi ng npehioRencdt 82 difter @RUSPHe DoktbmKsiRfact OF IRt tdsBOcdnfedtbr pdrfiBnyvadrer
treatment unit. Mreover, electric current that needs to be fed to the

el ectrodes of ._wat n i be L ined, . fromt
washi ng nmachi ﬁé&gﬁ%@ggéglﬁe??ﬁ??mépg&{hr@ea he ?ﬁﬁtﬁ%fjx%%ﬁ}@ée%%det el?ﬁ chtt]o?he.
life of the electrodes is reached, ng, even when the |ife of the

el ectrodes i s PPEMER@EPIUdes H%PW%%I?&) aErrgd PR tiatater freaReRbrit fitted tot
is possible to continue treating laundry 20 for a long period. [0010] On
t he ot her handhe toheustatcert the wasthmgrnadmmictbyteyotdieouplidgow port and t he
outflow port in the portion near one end of the bottom surface of the

el ongat e ¢o®] and Wi thih QonOBHGLS Y cR@ldet Anse Wateh RRatRht LMD iNBAEd e
other end of the case; therefore, the connection part through which to

pass ygter andyd HerEOBRRE W ARinD Riachinb AU MRIEA hQal ibATRNER HapaBBRY of RET

Article 34)]

water treatment unit deteriorates, the user can TEmove the water treatment unit and
feplace it with'. a new one by him or herself. Thus, it is ﬁossible to méihtajn the
antimicrobial treatment of water functioning without calling in an exp’e&. This
arrangement of the water treatment unit on the exterior of t.he”washing machine also
15 - reduces a risk of forgetting to fit the water treatment unit. Moredver, electric current
that needs to be fed to the electrodes of the water treatment unit can .be- easily obtained
from the washing machine. Moreover, the water treatment unit can be used until the
life of the electrodes 1s reached, and, even when the life of the electrodes is reached,
simply by replacing the water treatment unit, it is possible to continue treating laundry

20 for a long period.
[0010] On the other hand, the water treatment unit has the inflow port and the outflow
port in the portion near one end of the bottom surface of the elongate case, and has the
connector portions in the portion near the other end of the case; therefore, the

connection part through which to pass water and the connection part through which to
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-4- feed electric current can be arranged w thout the risk of
interference. Any of the inflow port, the outflow port, and the
connecter portions protrudes perpendicularly downward; therefore,

el ectrical connection and di sconnection can easily be achieved when

t hese conponents are attached to or detéached fromthe washing machine. 5
Mor eover, even without additionally providing a cover nenber, the
connecti on pagtd eRBirkNGNAS kG, W%%M% fh@qksudamtem?en\e@t €hn &R e
port, the water receive port, an e connectors do not becone exposed.
Furt her, the un| itted tot rface o

washi ng’ machi OByl B SEClostiBbgRt s @i botfins.BRupey PEBeRuRD R ¢
can be attached and detached sinply by being slightl rotated t hus. 10
achi evi ng eas$oVanRréBareiue, @%@atl &eﬂ%ﬁpntaa &mowéﬁ th fEhEastly die achisved
washi ng machine. [0011] According to the present invention, in the
washi ng machi whenddgse idoegpondioy ere atthehedatoeor tetechedofromatie: whshingtreachine.
receive port are provided in a back panel on the top surface of the

washi g nmachi mereodar, [0S AhthWiit RidithingllE QR&LAHE lal @Rer FRALEAURS coBREHAOprt
and the water receive port are provided in the back panel on the top

face of the
Uit to the ﬁﬁ%sﬁégwm S iR s 5 g%%%“%‘ﬁ%@éaf@% aha
connect ed toget her abov back ne d then the inflow po th
Ut T ow por ¢ e SRR Gpheiecans c amie Fuaticn etieriemon: aa p ke Bt
the water receive port. 20 [0013] According to the present invention, in
the washi ng n@phsuriice eefc thiehsdskihg weachirien by hbasieaetk couplisk; theselons etheawater
formed into which the connector portions are inserted. The connectors
arranged in thetnesestesanbe agathed cinddidiavhtd eimsslnrgcheng pHghtlyo rsated Ohidt]
Wth this construction, by connecting the connectors arranged in the

recessges achieving easy and even secure attachment to and detachment from the washing

e

machine.

{0011] According to the present invention, in the waslﬁng machine described above,
the water feed port and the water rcceivé port are provided in a back panel on the top
surface of the washing machine. |

15 [0012] With this construction, the water feed pqrt and the water receive port are
provided in the back panel on the top face of the washing machine; therefore, to attach
the water treatment unit to the washing machine, the connector portions can be first
connected together above the back panel, and then the inflow port and the outflow port
can be respectively connected to the water feed port and the water receive port.

20 [0013] According to the present invention, in the washing machine described above,
in the back panel, recesses are formed into which the connector portions are inserted.
The connectors arranged in the recesses are connected to the connector portions.

[0014] With this construction, by connecting the connectors arranged in the recesses

formed in the back panel to the connector portions, the water treatment unit is

[Amended Sheet (PCT Article 34)]



formed in the back panel to the connector portions, the water treatnent
unit is [Anmended Sheet (PCT Article 34)] -5- electrically connected to
the el ectrodes. [0015] According to the present invention, in the washing
machi ne descri bed above, the connectors are connected to |leads that are
laid with a predeterm ned margin. [0016p-Wth this construction, the
connectors are connected to the leads that are laid 5 with the

predet er m nedeRBiGhIN; cdrteéied &F e elkt-bddshe connectors taken out above the
back panel, they can be connected to and di sconnected fromthe connector

portions dlgf 17] A&%Q&rﬂin%gtg gtﬁ% b{:‘:ﬁerﬁ -riﬁ‘?fiq‘@\%’vn%@\ﬁﬁ@ g\;ﬁgﬂp% gﬁgh{ﬁg d0851HeR %bﬂve,

machi ne descri bed above, ein | 'ow port have
circul ar sectional shapes and ar arranged coaxially. 10 [0018] Wth
Lhi's const r ucHRGRINEHR arranneI<Eia sk ol s lEavigie Pl?eewwpﬁf? atgin
circular shapes and are arranged coaxially; therefore, as conpared with
one in wifK]lthe MWith s punstrueiivg, theecopnedtors wrepearmeeied td drenteatlsi that are laid

different places, the water treatnment unit can be easily connected to

t he washi ng nagihi the, prédetkriniredcompet thevefdparwite alle bennebieke takoipac hbove the
Mor eover, watertight sealing between the water treatnment unit and 15 the

washi ng machi gg. el?ﬁxe?]‘js?ﬁ 6Y B0tk tedl t@artl ARl S ESH e cdrELBESortibie

i nflow port an e ou ow port are arranged .coaxi alr\t y; theretfore,
case 1o MU8hed t AXPTBMRFnge il RIALIOR Mobr NG Hiak SRsha s GREa Bt
fromthe washi ng machi ne by being reversely tw sted, can be perforned
easily. 20 [ 0699281] thaciafewi poyt taad tthe oyiloye porti hvengifcyier septiqnab spshiang are
machi ne descri bed above, after fitted to the washing machi ne by
bayonet - coupl iamrgngetiveaxialiyer treatment unit is
10 [0018] With this construction, both the inflow port and the outflow port have circular
shapes and are arranged coaxially; therefore, as compared with one in which the
nflow port and the outflow port aﬁe forﬁled in different places, the water treatmeﬁt
unit can be easily c.onnecte'd to the washing machine, and the connection part can be
madé conipact. Mo;'eover, wa;tertight se.aling between the water treatment unit and
15 the washing machine can be achieved with a simple structure. Further, the inflow port-
and the outflow port are arranged coaxially; therefore, attachment and detachment
achieved by the bayonet coupling, whereby the case is attached to the washing
machine by being twisted and detached from the washing machine by being reversely
twisted, can be performed easily.
20 [0019] According to the present inventton, in the washing machine described above,
after fitted to the washing machine by bayonet-coupling, the water treatment unit is
fixed to the washing machine by being prevented from rotating.

[0020] With this construction, after fitted to the washing machine by the bayonet-

coupling, the water treatment unit 1s fixed to the washing machine by being prevented
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fixed to the washing nmachine by being prevented fromrotating. [0020]
Wth this construction, after fitted to the washing machi ne by the
bayonet- coupling, the water treatnent unit is fixed to the washing
machi ne by being prevented [Amended Sheet (PCT Article 34)] -6- from
rotating; therefore, the water treatnerfi-unit is firmy fixed to the
washi ng machine. [0021] According to the present invention, in the
washi ng ”ﬁChii@@nQ@ﬁa@ih%P%r&Eﬂ:\!Qhe Wwhe wedt@ent tEetyERiny Hxed @Sthkhashing
el ectrodes extending fromnear the connector portions 5 toward the
outflow port, dQlas, inside the case, a partition wall formed for
guiding water that has flowed in through the inflow port toward the parts
of the e rodes near.. the connector porti.ons. 022] W.th thi.

const ruck P °the APiting FEdirarteoh aeRis it A w0t sagurestehirhgovEo
from near the connector portions toward the outflow port, and has, inside
the case, t hethe paeriteptgieninit haobasteciredesguteaiing frave nopittes cqnnggtonpertions
flowed in through the inflow port toward the parts of the el ectrodes
near fhe conngehalthpoutiloenport sellefspingide wad €dse,.capartition Matidoimed fopwualimng
the entire length of the electrodes so that netal ions can be el uted
fully. Moreov. I j hGl
Lengt h, and | oo e AR ) Bt P AR P RIS R,
are easy to Hﬁoduce. FO&§3£ According to the present invention, in the
washi ng machi H& “YUEEPr B¥E°%%ove, the partition wall forms a dead-end
passage that is open at one end and closed at the other. The outfl ow
port is located at the closed end of this dead-end passage. The inflow
port is open toward outside the partition wall. Inside the dead-end
passage, (P22} he el Withrtbdemnairectmns thegeatcpacahke utiphandic afecirodes extending
predeterm ned interval from each ot her

10 from near the connector portions toward the outflow port, and has, inside the case, the
partition wall formed for guiding the water that has flowed in through the inflow port
toward the paﬁs of the electrodes near the connector portions; tﬁerefofe, wafer can be
madé to flow alon.g the entire length of the electrodes so that metal ions can be eluted
fully. | Mofep\}er, the eleétrédes can be given a necessary and sufﬁcient Iénéh, and in

15 addition, since they can be formed rectilinear, they are easy to produce. |

{0023] According to the present invention, in the washing machine described above;
the partition wall forms a dead-end passage that is open at one end and closed at the
other. The outflow port is located at the closed end of this dead-end passage. The
inflow port is open toward outside the partition wall. Inside the dead-end passage,

20 the electrodes are arranged parallel to and at a predetermined interval from each other.
The water that has flowed in through the inflow port is guided along the outside of the
partition wall to the entrance of the dead-end passage. The water then enters the
dead-end passage, and then flows along the length of the electrodes toward the

outflow port.
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The water that has flowed in through the inflow port is guided along the
outside of the partition wall to the entrance of the dead-end passage.
The water then enters the dead-end passage, and then flows al ong the

| ength of the electrodes toward the outflow port. [Anended Sheet (PCT
Article 34)] -7- [0024] Wth this constVuction, the partition wall forns
t he dead-end passage that is open at one end and cl osed at the other. The

outflow pany|is | ogateehiatodshctidn IRAp&tHon Halll finss (ﬂl@saﬂiea@f@ldgﬁhﬁfa%gechatﬂbe
e e

inflow port 1s open toward outside the partition wall. Insi

dead- end passgge, ,il\e leﬁ:I}] G £1099%: MGl 2RIE guﬂt@%&?}%ci]rgits h%}%ge%lf gact}e %B%%‘g ed

predeterm ned Tnterva rom each other. The wa

through the ipflo ort, is guided al.ong the outside of the partition
wnl 120 the off HitleRGia misedt gt Mo dop b oo e e iR Pttt
dead-end passage, and then flows along the Iength of the el ectrodes
toward the oulisidswihsofead-endepassence tWanelestradse atesirgneebpaiaticlofe andzat the
inflow port and the outflow port are arranged in the portion near one end
of 105t he el opgdetermmsé intandl fibm eehnalkdror The Mdtanharlia Réwahgethroupht the
portion near the other end of the case, the water can be nade to fl ow

al ong the ent iR ﬁd}gkrquiedtaﬂﬁngh@@ﬁtEi@g 8Bthe pAHMARLRIES (R erthficd HMBRHERND

[ 0025] According to the present Invention, the cartridge-type water

treatment unit_is 15 fitted to the t urface of the shi chi pe.
Therefore, wnSht Reedfe- direarled Bt HaalsdBr G AG petindenind S0 AberiRte O
deteriorates, _the user can renove the water treatnent unit and repl ace
it with a newlgth ¢ythe pleptgedes dgveasd the ophilasy ppxt. Thergfgees ppdes thedesia; Gopditign
the antimcrobial treatnment of water functioning without calling in an
expert. [0026thaTlte infiver pdrt et e mutftow poit sreaaranpge dn the pdreore neazrdnerendfof
t he washi ng machi ne.

10 the elongate case, and the connector portions are arranged in the portion near the other

end of the case, the water can be made to flow along the entire length of the electrodes.

Advantages of the Invention
[0025] . According to the present invention, the cartridge-type water treatment. unit is
15 fitted to the top surface of the washing machine. Therefore, {yhen metal ion elution
capability of the water treatment unit deteriorates, the user can refnove the water
treatment unit and replace it with a new one by him or herself. Thus, it is possible to
maintain the antimicrobial treatment of water functioning without calling in an expert.
[0026] The water treatment unit is arranged on the exterior of the washing machine.
20 This therefore reduces a risk of forgetting to fit the water treatment unit. Moreover,
the electric eurreht that needs to be fed to the electrodes of the water treatment unit
can be easily obtained from the washing machine. Moreover, the water treatment
unit can be used until the life of the electrodes is reached, and, even when the life of

the electrodes is reached, simply by replacing the water treatment unit, it is possible to
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20 This therefore reduces a risk of forgetting to fit the water treatnent
unit. Moreover, the electric current that needs to be fed to the

el ectrodes of the water treatnent unit can be easily obtained fromthe
washi ng machi ne. Moreover, the water treatnment unit can be used until
the life of the electrodes is reached,-&nd, even when the life of the
el-ectrodes is reached, sinply by replacing the water treatnent unit, it

i s possible t@mﬁhaérﬁggiﬁgkﬁﬂﬁglf&ﬁgngﬁgéjogj e 34)] 8 continue treating
| aundry for a |ong period. rief Description of Drawing [0027] Fig. | is

a vertical sectional view of a washing machi ne enbodying the 5
invention. Fig. 2 is a vertical sectional view schematically show ng the
wat er feed po&t,. Fi ? 3 is.a flowchart of the entire washing procedure.
Fig. 4 is a fPH&fBEPtSp of Brawidi ng process. Fig. 5is a flow chart of
the rinsing process. 10 Fig. 6 is a flow chart of the spin-dryi ng )
process. [Qﬁgé 7 i stig. geisspesttioad se¢ttanabivievh of co npoiaa tmmachine aagbdddng tthe
top face of the washing machine. Fig. 8 is a plan view of the water
treat fent uniinventfdng. 9 is a bottomview of the water treatnent unit. 15
Fig. 10 is a plan view of the base of the case of the water treatnent

unit.  Fig 11 Rigveidd ticad SEhibANiew SRR BbRR tht QAT fer 9.
10. Fig. 12 is a yergti cSa _sé%t ?onlaﬁ vileew t aken apo%g Ine B-B !-fn Ig&g. 10.
Fig. 13 is a verti fl%l.?;?seacftl' Onﬁlelxrt g%t%\éve}“ken ﬁiln(érﬁggcleane CCin Fig. 10.

oW C re was ure.

Fig. 4 is a flow chart of the washing process.
Fig. 5 is a flow chart of the rinsing process.

10 Fig. 6 is a flow chart of the spin-drying process.
Fig. 7 is a perspective view of the components arranged on the top face of the

washing machine. o

Fig. 8 is a plan view of the water treatment unit.
Fig. 9 is a bottom view of the V\}ater treatment unlt

15 Fig. 10 is a plan view of the base of the case of the water treatment unit.
Fig. 11 is a vertical sectional view taken along line A-A in Fig. 10.
Fig. 12 is a vertical sectional view taken along line B-B in Fig. 10.
Fig. 13 is a vertical sectional view taken along line C-C in Fig. 10.
Fig. 14 is a side view of the water treatment unit.

20 Fig. 15 is a vertical sectional view taken along line D-D n Fig. 10.
Fig. 16 1s a‘vertical sectional view taken along line E-E in Fig. 10.
Fig. 17 1s a vertical sectional view taken along line F-F in Fig. 10.
Fig. 18 is a partial vertical sectional view of the washing machine having the

water treatment unit attached thereto.
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Fig. 14 is a side view of the water treatnent unit. 20 Fig. 15 is a
vertical sectional view taken along line DDDin Fig. 10. Fig. 16 is a
vertical sectional view taken along line E-Ein Fig. 10. Fig. 17 is a
vertical sectional view taken along line F-F in Fig. 10. Fig. 18 is a
partial vertical sectional view of the8\vashing nmachi ne having the water
treatnent unit attached thereto. [Anended Sheet (PCT Article 34)] - 8/1

Fig. 19 is a parti I x\@ﬂg
having the water F?ér el\gtel %n@bﬂﬁ?ﬁga{)g%hgféﬂ? F]Eevf te)]g E)Hée‘{vaken lgllg%ﬁri:lgecgéﬂ?gntehe

per pendi cul ar, ge) F| F drive cikcuit diagra e water
treatnment units e ﬁe ef%uplg %&’F‘i@?eéﬁi%%?k? %gnagllqerpeer%%]&lfglﬂéo flgr daddi ng
nmetal ions. 5 List of Reference Synbols %@ 28] 1 Washing nmachine 10
Cabinet 20 Water g0 maéuvmwwéa&r%o BBt Wig- Drj ve unit 50
Water feed valve 53 Water feed port 15 68 Drain valve 80 Controller

Fig. 21 is a flow chart showing the sequence for adding metal ions.

5
List of Reference Symbols
[0028] 1 Washing machine
10 Cabinet
20 Water tub
10 30 Washing tub
33 Pulsator.
40 : Drive unit
50 -~ Water feed §a1ve
53 _ Water feed port
15 68. Drain valve
80 | Controller
81 Operation/display unit
100 Water treatment unit
101 Case
20 107 Inflow port
108 Cutflow port
112 Connector portion

113,114 Electrodes
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81 Operation/display unit 100 Water treatfrent unit 101 Case 20 107
Inflow port 108 Qutflow port 112 Connector portion 113, 114 El ectrodes
[ Anended Sheet (PCT Article 34)] - 8/2- 120 Drive circuit 130 Central
controller 171 Water feed port 172 Water receive port S Best Mde for
Carrying Qut the Invention [0029] Herei8iafter, an enbodi nent of a washing
machi ne according to the present invention will be described with
reference to Figs. dpto 21. peR30kediig- 1 is a vertical sectional view
showi ng the overall construction of a 10 washing machine 1. The washi ng
machine | is of th ully au [ , and has a cabinet 10. The
cabinet 10 is box-g?'éiped, isbglg{r%rlrégmgﬂgg nmetal or synthetic resin, and
has openings at it op and tto The top opening of the cabinet 10 is
covered with a toz7 | ate 11, ailedd B f or med of a synthetic resin and is
fixed to the cabinet 10 with screws. In Fig. 1, the front and rear of

t he washi ng machi né72 poi nt Mefiervegeavegrodt [ Avended Sheet (PCT Article 34)]

5
Best Mode for Carrying Out the Invention
[0029] Hereinafter, an embodiment of a washing machine according to the present
mvention will be described with reference to Figs. 1 to 21.
[0030] Fig. 1 is a vertical sectional view showing the overall constructhion of a
10 washing machine 1. The washing machine 1 is of the fully automatic type, and has a

cabinet 10. The cabinet 10 is box-shaped, is formed of a metal or synthetic resin, and
has openings at its top and bottom. The top opening of the cabinet 10 is covered with
a top plate 11, which is formed of a synthetic resin and is fixed to the cabinet 10 with

screws. In Fig. 1, the front and rear of the washing machine 1 point Ieftwérd'and
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-9- rightward, respectively. A rear portion of the top surface of the top
plate 11 is covered with a back panel 12, which is forned of a synthetic
resin and is fixed to the cabinet or the top plate 11 with screws. The
bott om opening of the cabinet 10 is covered with a base 13, which is
formed of a synthetic resin and is figxed to the cabinet 10 with screws.
None of the screws rrentioned thus far are shown in the figure. [0031] I n

four corners of et 1l4a an 4h a rovi ded for portlng
the' cabi neREah ISEROED. thast o ipbat B domsuthie koo Tk
integrally forned with the base 13. The front feet 14a are screM/feet of
whi ch the seRysead Wity abagiepanch bl irehickyis) fospediof asiynihetig revie ard sty thae
washi ng machine 1 to be leveled. [0032] In the top plate 11, a |laundry

i nl et openi capirkd or shd topnpldtet Hr ety tsceiwisc h Thadodoy opesingudf the cabienwdi$ i ng
tub described later. The laundry inlet opening 15 is covered with a lid

16 from aboy@erelingith h Bask6(3l &rhﬁ:ﬁl!@fo%ﬂea of h Benth@R Léiaked Is fixeditd thetrabingge 17
SO as to be pivotable in a vertical plane. [0033] Inside the cabinet 10,

fub. are pragi ﬁ%"w%“ﬁﬁ@ SRty m@@fl@%ﬁﬁﬁs ar@' St 0 ER aul (he
concentpfhiTy Wi ﬁ?%w%ﬁ@é%%ﬁﬁ o lémncﬁ%@:?%gf i Prpuage
pl aced i nsi de the water tub 20. The water tub 20 is suspended fromthe

cabi net 10 o#binetd0oparbionn Therbelest Db arT ifieed frsp that irgnntagmble femed veithe

arranged in four places so as to connect a |ower portion of the outer

surface of theehaval®r Thedfrdft fe@ leQraRescrewrfedtwiswiath tHeh@ppdttiag (&l Eacke of
t he cabi net 10, and support the water tub 20 in such a way as to permt

it 10 SW NQadifstdd. hofdrﬂﬁlgtﬂ?c'seg S ‘the[\%’s%‘ﬂ\ﬁ fﬂ%ﬁm’f@?ﬂ)‘ Rdeddiky. 30 has a

circunferentiral wall that w dens upward
[0032] In the top plate 11, a laundry inlet opening 15 is formed through which laundry

is put in the washing tub described later. Th_e- laundry iiﬂet opening 15 is covered
with a lid 16 from above. Thelid 16 is éoupled fo the tbp plate 11 with a hinge 17 so
as to be pivotable in a vertical plane. |

[0033] Inside the cabinet 10, a water tub 20 and a washing tub 30, which serves also
as a spin-drying tub, are provided. 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 are arranged in four places so as to
connect a lower portion of the outer surface of the water tub 20 to cormer 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.

[00.34] 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



gentle taper. This circunferential wall has a plurality of drain holes 31
formed in a -10- ring-shaped arrangenent around its topnost portion, and
has, other than these drain holes, no opening that pernits passage of
liquid. That is, the washing tub 30 is of the so-called "holeless" type.
Around the rimof the top opening of_{he washing tub 30, a ring-shaped
bal ancer 32 is fitted for suppressing the vibration that the washing tub

30 produces. when rotated at hi speed for the spi.n-drying of |aundry.
nsi e the. TREGHIANY Anegnent g R EPRa b ol s pheniar s A
provi ded for producing a current of washing or rinsing water inside the
tub 30. [O00DSlesTopgRMS that permits praspee oblawié uhhat issthe vasheng tb 3P isofidbe t om
surface frombelow. The drive unit 40 includes a notor 41, a clutch
mechani sm 42¢-caliwd “hokiaketypec hAruuadthedin ofithd thyaspanimpofithelwysingg sipi3idh e 44
and a pul sator spindle 45 protruding fromits center upward. The

spi n-dryi ng rmpisRshcd Ahnad B2 ReitRY |fi$13§uggre§§?ﬁg1ﬂﬁl3 &iktatibPiHat fhe WHIHRbLents PO Ndl e

structure, with the pul sator spindle pl aced i nside the spin-drying
spi ndl e 44. [ S, bpi e ro et :
spin-dryingpxgﬁ?%%ﬁgagi&ggﬁtﬁgﬁggﬁﬁﬁégﬁégﬁgoggﬁgﬁﬁgéﬁ#gggyﬁg é%gggtg% to

support it. On the other _hapd, the pulsator spjndle 45 further, .
penetrates t"RERRIHP ﬁ@: P53 Bottomh dUrteoey A & BEVidsd g TRsingc? 33
to support it. Between the spin-drying spindle 44 and the water tub 20,
and bet ween cultentopvashing pngnsng welkeingide thedub B pul sat or spi ndl e 45,

seal ing nenbers are provided for preventing | eakage of water. [0036]

| nsi de [00B5] s pace The hewertihie 2baek aprivelunk240 fitadaiocits haein valface fhitn beles. Fi g.
2) is provided that is opened and cl osed el ectronagnetically. To the

vater feed v@lkVigyveQpit 46 iﬁcﬁgie%“r‘[ﬂﬂorvkﬁt, ﬁ'&lu%dﬁ%@ﬁni%ﬁpﬂfz‘ﬁ‘@ﬁ&é biARO UL A MRT er
Il be rom-t

feed route, which w . escri bed ater. he wat er feed val ve 50
extends a V\@l%,e ermcI ﬁz?sda Bf)i%?dr?%'g s-ll;?n%lé,\@ Ghd faep?u(ilsator spindle 45 protruding from its

- center upward. The spin-drying spindle 44 and the pulsator spindle 45 form a
double-spindle structure, with the pulsator spindle 45 placed inside the sﬁmdfying
_spindle 44. _The two spindles both penetrate the water‘tub 20. The -gpin—drying
spindlev 44 is then connected to the washing tub 30 so as to support it. On the other
hand, the pulsator spindle 45 further penetrates the washing tub 30, and is then
connected to the pulsator 33 to support it. Between the spin-drying spindle 44 and
the water tub 20, and between the spin-drying spindle 44 and the pulsator spindle 45,
sealing members are provided for preventing leakage of water.

[0036] Inside the space below the back panel 12, a water feed valve 50 (see Fig. 2) is
provided that is opened and closed electromagnetically. To the water feed valve 50
is fed clean water such as tap water though a water feed route, which will be described
later. From the water feed valve 50 extends a water feed pipe 52. The water feed
pipe 52 is, at the other end, connected tc; a water feed port 53 that is container—shaped.

The water feed port 53 is placed above the inside of the washing tub 30, and has a



pipe 52 is, at the other end, connected to a water feed port 53 that is
cont ai ner-shaped. The water feed port 53 is placed above the inside of
t he washing tub 30, and has a -11- structure as shown in Fig. 2. [0037]
Fig. 2 is a schematic vertical sectional view of the water feed port 53,
as seen fromin front. Into the intgjior of the water feed port 53, a
drawer 53a is inserted fromin front. The interior of the drawer 53a is
di vided intog | eft-hand and.a right- hand conpartnent. The |eft-hand
conpartnentsp§ngea%#@V@éﬂ? &énpartnent 54 used as a preparatory space
for keepi detergent in. The right-hand conpartnment is a treatnent
agent F’(ﬁ]gr t menkig6B iys seheastia ventieg seatianal vispaidhe piatek deedinogt 23,186 s8@nent
agent in. In a rear bottomportion of the detergent conpartnent 54, a
hori zont al | fromeinofixgat elnvetiel ateripoot tldevates féedrpoeds3, Ehérawat §B8a ihaiserirals
flowed out through the outflow port 54a first falls into a bottom

portion of fhe Watdk. f’ﬂfédinféﬁbﬁ oﬁt%e Bier! BatihaRidAAHbeletitlad tahe awastii ng
tub 30 through a horizontally elongate water serve port 56 forned in the

front face R%git &%p\gg}n%l{“a eg%a 1895%1 §(g]}l£ Q%geﬂ Qﬁ%{c@% r&tf%xﬁsﬂaﬁﬁ{eﬁ?ﬂ

conpar t nent prov SI pho corrpose an
i nner pipe 57a that rises vertically fromtheﬁotto abéjrface of the

treatnent aehP SO 1Rt 1055°epiae alet,eggsfngﬁap cofigtirhapt GemBamentais 3
fitted around the inner pipe 57a. Between the inner pipe 57a and the

out er pi pe BFmentsagent ereapagngapS5i hsed gper pieparapay spege fof kagpingra tFHmennner
pi pe 57a is, at the bottom end thereof, open toward the bottom of the

wat er feed t ith3.In BhRaobst®in 9bﬂﬂ@n5)fhh¢ HetetgefBé @fpattniddt 3492 Botigdrtally
bet ween t he ttom end thereof and the bottom surface of the treatnment

agent Conpgél%ﬂgdﬂt L onilo®P 51*9 &l GRS THEFs ﬁlaf’j‘h??hg el Wuflhro '?he\"’at er

is fed int reat meht agent conpartnent 55 unt e wat er

becomes hi g uethow port 54a first falls into a bottom portion of the water feed port 53, and is then

| poured into the washing tub 30 through a horizontally elongate water serve port 56
forméd m the front face of the water feed port 53.

_ [0038] | Inside the treatment agent compartment 55 is provided a siphon 57. The
siphon 57 is composed of an inner pipe 57a that rises vertically from the bottom
surface of the treatment agent compartment 55 and a cap-shaped outer pipe 57b that is
fitted around the inner pipe 57a. Between the inner pipe 57a and the outer pipe 57b
is formed a gap that permits passage of water. The inner pipe 57a is, at the bottom
end thereof, open toward the bottom of the water feed port 53. Thg outer pipe 57b is
located with a gap left between the bottom end thereof and the bottom surface of the
treatment agent compartment 55 so that this gap serves as a water inlet. When water
is fed into the treatment agent compartment 55 until the water level becomes higher
than the top end of the inner pipe 57a, on the principle of a siphon, water 1s sucked out
of the treatment agent compartment 55 through the siphon 57, and falls toward the

bottom of the water feed port 53. From there, the water is poured into the washing



than the top end of the inner pipe 57a, on the principle of a siphon,

wat er is sucked out of the treatnent agent conpartnent 55 through the

si phon 57, and falls toward the bottomof the water feed port 53. From
there, the water is poured into the washing -12- tub 30 through the water
serve port 56. [0039] The feed val ve 30 is conposed of a main feed val ve
50a and a sub feed valve 50b. A connécting pipe 51 is common to both the
mai n and sub_feed val ves 50a and 50b. The water feed pipe 52 is al so
conposed of t‘ﬁ’ﬁéﬁ%’“&é@ﬁ"ﬁ"ﬁé‘*@?&’m is connected to the main feed

val ve 50a and a sub feed pipe 52b that is connected to the sub feed

val ve 50891 [ 0040 herfredvaivh Peiedompeisd 54 main eiradiecdarapdrarrsb dedd Vaies vl |
of the water feed port 53, right above the detergent conpartnment 54, and

serves to féell wateinettid@piphé1 idedmeiioe it batb thambinemd sa¥ feelhalves b0S aat
pi pe 52b is connected to the ceiling wall of the water feed port 53,

right abovesphie tHLRLRE TRt 5L AR %Hﬁq?%%eg%f 3NHaid Sfe¥E Dige0524 RGH iyat er

into the treatnent agent cohpartnent 55. the route running from

, fr
Lub 30 1< EYBORE CR s e TR ORd o BB R At o IR B g

pi pe 52b via the treatnent agent conpartnent 55 to the washing tub 30.
[0041] Backsihferd yalve30k.0 t he bottom of the water tub 20 is fitted a
drain hose 60 by way of which water inside the water tub 20 and the
washi n§0a40b 30 i Shelmaimfedd pige Bh is témectaditnte celing\Watlbof the ovaserifertdopdrhe
drain hose 60 fromdrain pipes 61 and 62. The drain pipe 61 is connected

to the bott g gphtl #Qc Ghe R YA RbmbiineR, 5Atand RirdGetoN8A W& into the
circunference thereof. The drain pipe 62 is connected to the bottom

surface of Hagrgel\ffactog{paftﬂ}%m?g’él. afhgasuB If@eﬁ%llgbeﬂb %sh:%nﬁe%'fgdetg tl'ieh(?e'ilﬁ%f wall of

the water feed port 53, right above the treatment agent compartment 55, and serves to
feed wate_r. into the tfeatment agent chpartﬁlent 55. Thus, the route.running from
the main feed pipe 52a via the détergeht”t:onipartment 54 to the washing tub 30 is
provided separately from the route run_ningb from the sub feed pipe 52b via the
treatment agent compartmeﬁt 55 to the washing tub 30.

[0041] Back in Fig. 1, to the bottom of the water tub 20 is fitted a drain hose 60 by
way of which water inside the water tub 20 and the washing tub 30 is drained out of
the cabinet 10. Water flows into the drain hose 60 from drain pipes 61 and 62. The
drain pipe 6.1 is connected to the bottom surface of the water tub 20, at a place near the |
circumference thereof. The drain pipe 62 is connected to the bottom surface of the
water tub 20, at a place near the center thereof,

[0042] A ring-shaped partition wall 63 is fixed on the interior bottom surface of the
water tub 20 so as to enclose the portion thereof to which the drain pipe 62 is
connected. In an upper portio;l of the partition wall 63 is fitted a ring-shaped sealing

member 64. This sealing member 64 makes contact with a disk 65 fixed on the



[0042] A ring-shaped partition wall 63 is fixed on the interior bottom
surface of the water tub 20 so as to enclose the portion thereof to
which the drain pipe 62 is connected. In an upper portion of the
partition wall 63 is fitted a ring-shaped sealing nenber 64. This
seal i ng menber 64 makes contact with_ g disk 65 fixed on the - 13
exterior bottom surface of the washing tub 30, and thereby forns a

separate drain . space 66 bet n the water_tub 20 and the washin ub 30.
The drar n- s AEEOR GO S ILTog A DeqPATIOID X 4 PEERe M { AEPHUL o
t he washing tub 30 to the interior of the mashinﬁ tub 30. [0043] The

drai n pi pe 6PagedGhatyess the waten tuly 2] andvthe wasless -i Iheldsaip spaca§Rdeadsal |y
opened and closed. In a portion of the drain pipe 62 | ocated on the
upstream si déa efdrait betla 63 i fornval inah® Bottaam ofithe washingGab B8 tprievingedr ofthem
the air trap 69 extends a |lead pipe 70. To the upper end of the |ead
pipe 70 is copppgiesii@ water level switch 71. [0044] In a front-side
portion of the cabinet 10, a controller 80 is provided. The controller

is | db ; .f . . I o=\
00,1 6E1, PSSR0 82 RERAPE i B0 P B UL PufBEAY

provided on the  top surface of the top face plate 11, and feeds .
operati on cdWEBsbdidosede g pautionof th&()i,famfpéléﬁ'd@/g’lc%‘}% the;ppstrgam;sieved] ve

68. The controller 80 al so feeds display commands to the
oper at i on/ ditbpkean walive 681an Findrapd® isgirbwded0 Hrowl thdes taapcohexiohdscs taadi t
for driving a water treatnent unit, which will be described | ater.

[ 0045] Now, gife7®mperfoaht appcpend bEthwa&ipive: 7066 BbmRcikbd Widtetleva eaiteh brd.
First, the lid 16 is opened, and laundry is put in the washing tub 30

thr Ougf[\(l)\%lg ! aungﬁya FrBhiSide gﬁ@@hggttﬂé-caiﬁﬂan1o,wsoﬂo%téﬁ;so ShrovidRy! Igd out

of the r feed port 53, ergent s put in et'er gent
compart ment c%ﬁﬁolfé% & Tocded bel?ea%hr ﬁl%ttggnftaceagﬁl?é 113 The controller 80 receives

- operation instructions from the user via an operation/dis_plaj _un_it 81 provided on the

~ top surface of the top face plate 11, and feeds operation commands to -tﬁe drive unit 40,
feed valve 50, and drain valve 68. The controller 80 also f_ecds display commands to
the operation/display unit 81. The controller 80 includes a control circuit for driving
a water treatment unit, which will be described later.

[0045] Now, the operation of the washing machine 1 will be described. First, the lid
16 is opened, and laundry is put in the washing tub 30 through the laundry inlet
opening 15. Then, the drawe;" 53a is pulled out of the water feed port 53, and
detergent is put in the detergent compartment 54. As necessary, a treatment agent is
put in the treatment agent compartment 55 of the water feed port 53. With the
detergent and the treatment agent put in, the drawer 53a is pushed back into the water
feed port 53. The treatment agent may be put in in the middle of a washing
procedure.

[0046] With the detergent and the treatment agent ready to be added, the lid 16 is



put in the treatnent agent conpartnent 55 of the water feed port 53. Wth
the detergent and the treatnent agent put in, the drawer 53a is pushed
back into the water feed port 53. The treatnent agent nmay be put in in
the mddle of a washing procedure. [0046] Wth the detergent and the
treatnment agent ready to be added, the lid 16 is -14- closed, and the
operation buttons on the operation/display unit 81 are appropriately

operated to sel ect .desired washing conditions. Wen finally a start
button is pﬁi%s%f@di}ld e PRERELN BriRIEsWEe &p@%@ﬂ#&ﬁvﬁé&%@bm ARSI e
flow charts shown in Figs. 3 to 6. [0047] Fig. 3 is a flow chart show ng
the entire washieddo pelew ddsired washingtcopdigonsl, Whrefinadly aottarhbuttaspe peesash i s
reserved, i.e., whether or not washing is progranmed to start at a
speci fi ed tiselested procéweedare perfdrnepatairdiag td e fesethaas shaweindjigy. atod 6n fl ow
proceeds to step S206; if not, the operation flow proceeds to step S202.

[0048] heugtep Sb.3 WNEHB&! chaf sAO¥inkNBe RREANhPIh S bRbLduld. ”ﬁn@ﬁe@ $gnched

is checked. Wen the operation starn? time has reacéled, then t

operation flgw roceetds tq[. st.ep 3282 [084@!3 I n (ite S202, whet her, '
not a washi ﬁ”&e bEEEY PRETONLE BRI Lo WREG PG W iR GTEEREEd 1P
sel ected, the operation flow proceeds to step S300. The contents of the
washi ng pr oéglsat & secslipdsimg. Wi theckesl. ddE epemaen israservast the repertiendiow o
the flow chart shown in Fig. 4. On conpletion of the washing process,

t he oper ati gmdcetdsvo siep GE8E&dE ndtoths toparaG@2DBow iptoceedwas Biepd2f2.ocess i s not
sel ected, the operation flow proceeds directly fromstep S202 to step

S203. [[6649] | n 3 eRp 208, whbRLNR MR the Qerdionl et MeheMRGERAed & GREREL. ed
is checked. If a rinsing process is selected, the operation flow
proceeds to Wﬁ&pth%ggraﬁ&tﬂ StaftOhERLS re%hed, then the operation flow proceeds to step
$202.
- [0049] - In step 5202, whether or not a washing process is selectedi is checked. if a
' washjng lproc.;ess is selected, the operation flow proceeds to step. S300. The cbntenfs
of thé washing process in step S300 will be descn'bgd later with_reference to the flow
chart shown in Fig. 4. On completion of the washing process, the operation flow
proceeds to step S203. If a washing process is not selected, the operation flow
proceeds directly from step S202 to step S203.

[0050] In step S203, whether or not a rinsing process is selected is checked. If a
rinsing process is selected, the operation flow proce_eds to step S400. The contents of
the rinsing process in step S400 will be described later with reference to the flow chart
shown in Fig. 5. On completion of the rinsing process, the operation flow proceeds
to step S204. If a rinsing process is not selected, the operation flow proceeds directly
from step 8203 to step S204.

[0051] In step S204, whether or not a spin-drying process is selected is checked. Ifa

spin-drying process is selected, the operation flow proceeds to step S500. The



the rinsing process in step S400 will be described later with reference
to the flow chart shown in Fig. 5. On conpletion of the rinsing process,
the operation flow proceeds to step S204. If a rinsing process is not

sel ected, the operation flow proceeds directly fromstep S203 to step
S204. [0051] In step S204, whether oryqiot a spin-drying process is
selected is checked. If a spin-drying process is selected, the operation

in EL‘)%SS%%#%PSE@%&@& siskpiain GA7 UL TPl 0558 BB o=

shown in Fi . On conpletion of the spin-dryin rocess, the operation
fl ow pr oceeg% ﬂ@%ﬂQWe‘iilaSZE(blgwnllﬂ Hgshi nOarcpmplFtion st dbe spu-dipnggupestdie t he
operation flow proceeds directly fromstep S204 to step 5205. [0052] In
step 5205, toperatomtioed prececdd to sep@R06i cifl aspihkeyipg peessd Bodavleaed, the

(m croconputer) included therein, automatically perforns a predeterm ned

sequence ofolpteﬁﬁaﬂﬂawpa&e@cgeii&hﬂpﬁﬁmdkéym%steplsgo&ontrolIer 80 sounds a
conpletion alert to indicate the conpletion of the washing procedure. On

_corrpl € b@l].()f the aﬂ e15 F€20P" Ri® %nt?olle%h%mq hbﬂ%c F“ HIJOCES%IH% giu?igé

into a d- by St in preparatlon nex g proce

[0053] Next, with referen e to Figs. 4 to 6, the vvashln r|nS| ng, and
spi n- dryi ng (recasyu) wefydes dheareige pntppaticalls nsjfopRea o inedsequence 5
flow chart showi ng the washing process. In step 301, the data of the
wat er | evel of hgindeating @pwationsn g Merso B0, ths cdetradtsr 6 sbyndsheecomaplemon aors[to
swwtch 71 is read. In step 5302, whether or not the sensing of the

vol une of | audieHty the ce@bRebR b the Wwikbilgeproctduré. heOs edsipidiodf oft iR waleine
of laundry is selected, the operation flow proceeds to step 5308; if

not, the operakhgy {hle%sﬂfngcrﬁﬁqlﬁledl ELhbhyhih@M Sh&Poy3te inOpreparation for
the next washing procedure. |
- [0053] © -~ Next, with refere_nce to Figs. 4 to 6, the washing, rinsing, and spin_-d'ryﬁg
processeé will be described one by one.

[0054] _ Flg 4 is a flow. éhar_t showing the washing process. In step 301,lthe data of
the water level inside the washing tub 30 as detected by the water level switch 71 is
read. In step 5302, whether or not the sensing of the volume of laundry is selected is
checked. If the sensing of the volume of laundry is selected, the operation flow
proceeds to step S308; if not, the operation flow proceeds directly from step S302 to
step S303.

[0055] In step S308, on the basis of the rotation load of the pulsator 33, the volume of
the laundry is measured. After the sensing of the volume, the operation flow
proceeds to step S303.

[0056] In step S303, the main feed valve 50a is opened, and water 1s fed via the main
feed pipe 52a and the water feéd port 53 into the washing tub 30. At this time, mixed

with the water, the detergent put in the detergent compartment 54 of the water feed



step S303. [0055] In step S308, on the basis of the rotation |oad of the
pul sator 33, the volunme of the laundry is neasured. After the sensing of
the vol une, the operation flow proceeds to step S303. [0056] In step
5303, the main feed valve 50a is opened, and water is fed via the main
feed pipe 52a and the water feed port53 into the washing tub 30. At this
time, mxed wth the water, the detergent put in the detergent

compartment 54 _of the water feed -16- rt .53 is put .in the washing .tub
S0 ALt i PO b IRt D eshiediin 30l 0B Tstime pofuSbedriie PR Siatdr

| evel switch 71 detects that the set water level is reached, the nain
feed val ve BOwnitke watesdevel awitch Rk deisets dbatche setovaten lsveldd scacheds tthy 1BFD 4.
[0057] In step S304, familiarizing is perforned. Specifically, the

pul sat or 33fded valvetsai sctla@kd and alicedperadtiontiloev procesds cb saeyelS30dver se directions
to agitate laundry and water to famliarize themwth each other. This

per mi th(ISU]? | aungy )ﬁte%%?@h??&ﬁiliﬁﬂﬂiﬁg% REOWREET - SpeMPCEIOY Sthe dulsato? 3 §9
possible to permt the air caught n different parts of the laundry to

by the vat orapEolERLl i AR B LRGSR YR P PRI

then, in stfp .S305, the nmain feed valve 50a i s opened to fefed

suppl ement afamibipgse them pyikeachathgt Thas egrmite fhg lapndry foahsprbeyiiqens syteras
this tinme, if the selected washing course includes "cloth type sensing,"”
at the sandldar¢aver,titiaklso pessitdeid pamitzhagir csugheif dffeedt parsef derlsimlyy &f t he
cloth type is also perforned. At the end of the famliarizing, how the

vat er | evel eftgse. Var,iBth feb@ibf IR famiaripicethd ®¥e} ldvs]l sedRsdhRdby BRtwatef t he
drop in the water level is greater than a prescribed value, the cloth

type is | Udfé%gl Mt&%lhb%%swar ﬂlglli)%l%r Qliigigalol@%l, then, 1n step S305, the main
feed valve.50a is opened to feed supplemental water so that the set water level is
restored.

[0058] At this time, if the selécted washiﬁg course.includes “cloth type sensing,” at
the same time that the familiarizing is per_fo_rméd, th¢ sensing of the cloth type is also
performed. At the end of the familiarizing, how the water level has varied from the
set water level is detected, and, if the drop in the water level is greater than a
prescribed value, the cloth type is judged to be highly water-absorbing one.

[0059] When, in step S305, the set water level is obtained, the operation flow
proceeds to step S306. In step S306, in accordance with the settings made by the
user, the motor 41 rotates the pulsator 33 with a predetermined pattern to form, inside
the washing tub 30, a main water current for washing. With this main water current,
the laundry is washed. The brake mechanism 43 applies a brake to the spin-dry
spindle 44 so that, even when the washing water and laundry move, the washing tub
?iO does not rotate.

[0060] At the end of the period of the main water current, the operation flow proceeds



[ 0059] When, in step S305, the set water level is obtained, the operation
flow proceeds to step S306. In step 5306, in accordance with the
settings made by the wuser, the notor 41 rotates the pulsator 33 with a
predeterm ned pattern to form inside the washing tub 30, a nmain water
current for washing. Wth this main water current, the laundry is
washed. The brake mechani sm 43 applies a brake to the spln dry spi ndl e

44 so that, even n .t he ter and | aundry nmove, shing tub
30 does not 4 SERSEDY [ doasp SAD 4 R pHltIou RireepRraRY Chaa e

current, the operatlon flow proceeds -17- to step S307. In step S307, the
pul sat or 331gase & et thetleundry tsewpreag evenlyrisisislet the Washinglityb 30.008%s scloppat t he
| aundry is spread evenly inside the washing tub 30. This is done in

pr epar at i on pfeparatibe f@ phenspihi-giying foeitiah oOthe afashing tww3hi ng tub 30. [0061]
" Next, with reference to the flow chart showm in Fig. 5, the rinsing

processoodif | bendgs Wlﬂh%ﬂren'c::b 'Eé’éhe floW SlARhSRAG Fi. %EH{& rﬂ{s}ﬂg'}ﬂo&@ﬁrﬁﬁs i's
performed. "This process w |l be described later with reference to the

operaton 1 PO BFBRkeddst dnsf\ D000 S ARBbE B et 1® oBHETRRD: Thibbreress, ve

50a i s opened and water is fed up to the set water | evel g6%0062] Af ter
the feedi ngveH baelesgribed H@ebﬂéhdﬁfetﬁﬂc? fothe gl shat Sl?%”%ﬂ‘bgl 02AleRthg ep
S402, famliarizing is perfornmed. During this famliarizing in step S402,
the | aundr y spinhlryinpgsocsy) dke opetatien Washprogedds o 3fep 848t ednSBEGOS401, the
(spin-drying process) is nade | oose therefrom and is famliarized with

wat er so as nian RS Vilke SOH fsiopkesat amgensﬁf&ﬂﬁ%mé s waltdgevfetm | i ari zi ng,

the operation flow proceeds to step S403. If, as a result of the

Lo TS TR o a0 O 6 e Wt g 60 71
opened to f, %ﬁ82 familiarizing is performed. During this familiarizing in step S402, the laundry
o that has stuck to the washing tub 30 in step SSOO (spiz_l-drying procéss) is made loose
‘therefrom, and is familiarized with water s0 ds to .absorb sﬁfﬁéicﬁt water.

[0063] After the familiarizing, the Qperation flow f)roéeeds to step S403. If, as a
result of the familiarizing, the water level as detected by the water level switch 71
becomes lower than the original level, then the main feed valve 50a is opened to feed
supplemental water so that the set water level is restored.

[0064] After, in step 8403, the set water level is restored, the operation flow proceeds
to step S404. In step S404, in accordance with the settings made by the user, the
motor 41 rotates the pulsator 33 with a predetermined pattern to form, inside the
washing tub 30, a main water current for rinsing. With this main water current, the
laundry is agitated, and is thereby rinsed. The brake mechanism 43 applies a brake
to the spin-dry spindle 44 so that, even when the rinsing water and laundry move, the

washing tub 30 does not rotate.

[0065] At the end of the period of the main water current, the operation flow proceeds



suppl emental water so that the set water level is restored. [0064] After,
in step $S403, the set water level is restored, the operation flow
proceeds to step S404. In step S404, in accordance with the settings
made by the user, the notor 41 rotates the pulsator 33 with a
predeterm ned pattern to form insidggthe washing tub 30, a main water
current for rinsing. Wth this main water current, the laundry is

agitated, and is reby ri d, The brake nmechani sm 43 app]ies a' brake
to the spin'%fsP §%¢]ﬁ?dﬁ%¥f&a ST thepulsugiots Wies EEmARLY ok F 1Sy

| aundry nove, the washing tub 30 does not rotate. [0065] At the end of
the period bfost-helhimipprmits G lawndrei be sheead saenly ilondd thovwpihingeBips3C 18- to
step S406. In step S405, the pulsator 33 rotates intermttently to nake

t he | aundr yprebaratien foflthessppredmmirtgsrotaien) aundry to be spread evenly inside
the washing tub 30 in preparation for the spin-drying rotation. [0066]
I'n thegggye desgf it iaBhve et iphion,! sinfigg fier ﬁ@ﬂarﬁéd " st 0GSAdNARET rihiingt Ng”
whereby rinsing is performed with rinsing water stored in the washing tub
30. It is, owever,. al.so_possibl.e to.performrinsi as.."s i nsi ng"
aher eby. v SRR FayipR e BBER0 il PEIRER ol RebSulling DR on RS
while the washing tub 30 is kept rotating at |ow speed, Wi ch node of
rinsing to BOMEYCT, also \peesibler tof Berfampiingag #sofshovee FPSING” YeeEsby Walgr 1s

t hrough sel ection by the user. [0067] Next, with reference to the flow
chart shownspraydd quto Gie lalnelrs fiom-tte yiateg fgrdqoess whild thebeashing duly B@ . ket r st |
in step S501, the drain valve 68 is opened. Thus, the washing water

i nsi de the yvasdighg 16whpe. | WEIERIHAE o Winsidk té Ia@oc}ﬂ,r@i Wh&R&ase a@6pticth bhe
drain pipe 62. The drain valve 68 is kept open during the spin-drying

process. [0Qfg] isvgk‘?éhﬁle‘&rtﬁl%ﬁgl’?ﬁmzéﬂl%ﬂbWﬁél%gr.Of time el apses and nost of

t he washing water

[0067] Next, with reference to the flow chart shown in Fig. 6, the spin-drying process
wﬂl be described. First, in step S501, the drain valve 68 is. opened. . Thus, the. ‘
wa'shing-wétei inside the washing tub 30 is drained out of the drain Siaace 66 V-ia'the '
drain pipe 62. The drain valve 68 is kept open during the spin-drying process. |

[0068] When a predetermined period of time elapses and most of the Washing water
contained in the laundry has been expelled out of it, the clutch mechanism 42 so
switches that the motor 41 now rotates the spin-drying spindle 44. This causes the
washing tub 30 to rotate for spin-drying. At this time, the pulsator 33 rotates along
with the washing tub 30.

{0069] As the washing tub 30 rotates at high speed, the laundry is pressed onto the
interior circumferential wall of the washing tub 30 under centrifugal force. Thus, the
washing water contained in the laundry collects on the interior surface of the
circumferential wall of the washing tub 30. At this time, since the washing tub 30 is
so tapered as to .gradually widen upward as described earlier, the washing water acted

upon by the centrifugal force rises along the interior surface of the washing tub 30.



contained in the laundry has been expelled out of it, the clutch
mechani sm 42 so switches that the notor 41 now rotates the spin-drying
spindle 44. This causes the washing tub 30 to rotate for spin-drying. At
this tinme, the pulsator 33 rotates along wth the washing tub 30. [0069]
As the washing tub 30 rotates at higblfpeed, the laundry is pressed onto
the interior circunferential wall of the washing tub 30 under

centri fugal rce. Thus, the shing water, contained in_the . |aundr
col I ect s on Yhes fisourhii walsrsesbeniheninger ol dif wrdiny 3P Neitis Grohapdsd

washing tub 30. At this time, since the washing tub 30 is so tapered as
to gradual | ythgugh gheugraimr lebless3 Id e Seliar Bestyingathe ideain heles 3hathliwaghing tveaterddtsed
upon by the centrifugal force rises along the interior surface of the.
washi ng t ub tBOinteridd-suMirervftthewnas tubreg, sval @en fleas ivag threintepipesurtne obthet he
washing tub 30, it is discharged through the drain holes 31. After

| eaving the Wial ahohes b, bdttthn WESHE NGatdR LG 20! t Theh Nehel Rhfind Fvabdt fsace

of the water tub 20, and then flows along the interior surface of

t he
water tub 20,.t0 the hottom gf t water, tub. 20.. T t he washin t.er
is dischar 9%80%8{%6881"9? htge S%B?qgﬁ Vi?)&\?idﬁm’fl H?e%#aﬁnﬁgﬁér frat 038§Q C?’%E:\é%ﬁiai n
hose 60 connected thereto. [0070] In the operation flow shown in Fig. 6,
first spi n-cﬁl?ieﬁ’g is perforned at relatively | ow speed in step S502, and
then spin-drying is perforned at high speed in step S503. After step
S503, tj0e7@per at ilantht| awrastonc Bedssttowns tre [FigS58) 4first rpiregryBip0#, perfdrmed ugpl vy
of electric power to the notor 41 is stopped, and the term nating

e iy (PHELSEISPR A gt ot rd
Figs. 7 to 2ser éﬂ)% Cm} Etgﬁ %'585! tﬁéq&etﬁﬁﬁtdogpﬁrogéedg Poestg\ﬁggﬁ. In step S504,
the Supﬁly of electric power to the motor 41 is stopped, and the terminating.operati'ons
are perfoh-ned.
[0071] A water treatment u:.n.it. 100 is detachably attached to the washing maqhine -1..
Now, w1th rgference to Fi‘gs. 7 to 20, the construction and functions of thg water
treatment unit 100 and what role it plays when mounted on the washing machine 1
will be described.
[0072] Fig. 7 is a perspective view of the components arranged on the top face of the
washing machine. The water treatment unit 100 is disposed substantially at the
_center of the top surface of the back panel 12. The water treatment unit 100 is
constructed as shown in Fig. 8 to 19.
[0073] Fig. 8 is a plan view of the water treatment unit 100, and Fig. 9 is a bottom
view thereof. Fig. 10 is a plan view of the base of the case of the water treatment
unit. Fig. 11 is a vertical sectional view taken along line A-A in Fig. 10, Fig. 12 is a

vertical sectional view taken along line B-B in Fig. 10, and Fig. 13 is a vertical

sectional view taken along line C-C in Fig. 10. Fig. 14 is a side view of the water



treatnment unit 100 and what role it plays when nounted on the washing
machine I w Il be described. [0072] Fig. 7 is a perspective view of the
conponents arranged on the top face of the washing machine. The water
treatment unit 100 is disposed substantially at the center of the top
surface of the back panel 12. The watgy treatnment unit 100 is

constructed as showmn in Fig. 8 to 19. [0073] Fig. 8 is a plan view of the

wat er treatnent uni t. 10Q, d Fig.. is.a pbaottom view eqf.
e N et etmst it D o PO 4 veical shtisal Reh keay 1 mis i Do i g 10, £
11 is a vertical sectional viewtaken along line A-Ain Fig. 10, Fig. 12

is a verti & 16dee vertigal sostionek virerakengienglingd!-B-iBFig 10 E}g Ibis aa\f?ﬂlqaig

13 is a vertical sectional view taken along line CGCin Fig. 10. Fig. 14
is a side visemionhl tibw takehedlong?line Frleat FgntiO.unFigs. H and 1% arespatialevetticil
sectional view taken along line DDin Fig. 10, Fig. 16 is a vertical

sectional ViseWoh@KeSwPSARGwhilE: Fashihd)1 hh@ng &2 wdféﬂreaﬂnﬂeﬂt s 19@hdtdchiad
sectional view taken along line F-F in Fig. 10. Figs. 18 and 19 are

partial ver C hi ng machine | having the

wat er treat t[nlggﬁbhnlﬁ%%@%ﬁ&umeﬁé\%pa}dh%?ﬂgth\g@?taken al ong nutual ly

per pen 0074 The water treatment unit 100 has case 101

t hat hiééngl el ong-gf’é’va o dhea ﬁﬁp%lo%béﬁac%gﬁéﬁé%}@%%eoﬁg@e pfaéﬁxf\?i‘@\?v and

that is made of a synthetic resin. The case 101 is conposed of a base
| O a and a owsleshap®ahseeh acediapweaw tikthbiis enatle of a syi@hetidresinopTheeast 48k of
the base 101 a, a partition wall 102 is fornmed that is elliptic in shape

as seen i nigcqmRed bENbaseN 01 Hendotd@n19Ub hbReed oerlihebseV61a. 103bihedop bl €
wal ls 103 are fornmed, into the gap left between which is inserted the

top end of %ﬁ%ac@%rfttﬁéﬂag@l?‘ﬁé %éﬁ’l%ﬁ%%lt 1023 foRRashaRe skl MdpdRRes 104

put between the doubl

m a plan view. On the bottom surface Qf the cover 101b, double walls 103 are
formed, into the gap left between which is inserted the top end of the partition wall
102. Witha ring—lshaped .sealin.g member 104 put between the double walls 103, the
cover 101b is placed over the base 101a, and then these are tightened together with
screws 105 put through the cover 101b from below it. In this way, the base 101a and
the cover 101b are put together, with a space 106 left between them that is surrounded
by the partition wall 102. The screws 105 are arranged at four places.

[6075] As described above, the case 101 has an elongate shape, and in a portion near
one end thereof, an inflow port 107 and an outflow port 108 are provided, which are
both pipe-shaped. The inflow port 107 and outflow port 108 protrude downward
from the bottom surface of the base 101a perpendicularly thereto, and are arranged
concentrically, with the inflow port 107 out and the outflow port 108 in. Here,
“concentrically” denotes that the outflow port 108 is.located-inside the sectional area
of the inflow port 107, and does not absolutely require that the inflow port 107 and

outflow port 108 be arranged “coaxially,” with the sectional centers thereof coinciding



cover 101b is placed over the base IO a, and then these are tightened
together with screws 105 put through the cover 101b frombelowit. In
this way, the base 10la and the cover 10lb are put together, with a
space 106 |left between themthat is surrounded by the partition wall

102. The screws 105 are arranged at_#pur places. [0075] As described
above, the case 101 has an el ongate shape, and in a portion near one end

t hereof, an inflow port 107 and_.an outflow pori 108 a r ovi ded, ich
are both hW5%9‘%dﬁ@ﬁfoﬁﬁ@lﬁﬁﬂpgﬂWﬁﬁﬁt(%dﬁwdﬁﬁhgﬁﬂFT%&ﬁbgﬁg¥@ﬂ%°¥ﬁ¥£ﬁude
downward fromthe bottom surface of the base 10la perpendicularly

t hereto, anyc@enal shapahgds thissmhedimgnt.diaweveniwhere Reonsifycion frordopteg7inout
and the outflow port 108 in. Here, "concentrically" denotes that the

out f | ow porwhith8asi will ioc d¢sedbédkmicdethe keses HElt iscatakhealr waandodetdched ifmohl tw port
107, and does not absolutely require that the inflow port 107 and

out f1 ow porashiify ﬁﬁclﬁ{ié qng{aﬁe&g%@t&ﬂ liyyis” prfcrdblé N ﬁ%Wéti&@ﬂh%&

t hereof coinciding -21- wi each other, or that the inflow port 107 and

out f | ow por both _have i rcul S Lonal S hi.sS.:
embod ment  CHEALDER: Bl B EGME Bt A7 R P gt NRLES ptoloh Phfdetyent |
be described later, the case 101 is attached to and detached fromthe
washi ng nmachiaddition ghat ghe mloppart HY androutidow; partel03Hogh haye drcplgg pgojiona
practiced in this enbodinent, that the inflow port 107 and outfl ow port
108 be arr athgps. cbmxtask wheamitic case 184 ¢ ntat atiadhhd by bhimgitwistehbup gris patGFtoand
outfl ow port 108 both have circul ar sectional shapes. In a case where

the case 1QositRnRfhplabydeipdréyedRbmabbw, alieslsd pbssitile icaddpt a ¢dilsBuction
position sinply by being pressed fromabove, it is also possible to adopt

a_const rUctiQfhich heWlIGH dobtC: 07 dddMHRAN ok 1080 %ﬂ? s Bk Lof HaGiaNaY e

the centers there evi fromone another or t ave sectiona
o e B RS b O o RREE14%Res 270 T
[0076] In the space 106, another partition wall 109 is formed. The partition wall 109
. 18 coxﬁposed of a partition wall segment 10%a that rises from the tojﬁ-surface of the
base 101a and a partition wall segment 109 that is hung from the bottom.su_rface of
the cover 101b. The partition wall segment 109a forms a dead-end passage 110 that
1s open at one end and closed at the other. The outflow port 108 is located at the
closed end of this dead-end passage 110 (see Fig. 10). The inflow port 107 is open
toward outside the partition wall segment 109a. Thus, the inflow port 107 and
outflow port 108 are separated from each other by the partition wall segment 109a.
[0077] The partition wall segment 109b formed on the cover 101b is formed aligned
with the open end of the partition wall segment 109a, and serves as an extension of the
dead-end passage 110.
[0078] Inside the dead-end passage 110, two flat-shaped electrodes 113 and 114 are
arranged parallel to and at a predetermined interval from each other. The electrodes

113 and 114 are made of a metal from which metal ions that exert an antimicrobial



is conposed of a partition wall segnment 109a that rises fromthe top
surface of the base IO a and a partition wall segnent 109b that is hung
fromthe bottomsurface of the cover 10 |b. The partition wall segnent
109a fornms a dead-end passage 110 that is open at one end and cl osed at
the other. The outflow port 108 is lgcated at the closed end of this
dead-end passage 110 (see Fig. 10). "The inflow port 107 is open toward
outside the_partition wall segpent 109a. Thus, the inflow port 107 and
out f | ow poftcet§an b produssdy aarwplas ol ﬁ&‘@%ﬁaléth*é‘ﬂd‘%%/“{"l’?é BEPY 1Tl |
segnent 109a. [0077] The partition wall segnent 109b fornmed on the cover
101b {¥7Pbr med dhé glselgodenild h andé 14 petand framothe ehigansa of ithe dnadwad passegient
109a, and serves as an extension of the dead-end passage 110. [0078]

| nsi de t he 1d@aowadche asghge pdk 0108t WTht lwedtersthap@ss @beed rindethe kpaceabb 114
are arranged parallel to and at a predeterm ned interval from each

ot her. Theﬂﬁb?@%ﬂl@ﬂﬁﬁ)w é#rgl@ﬁg agﬁaﬂ@d% (Elg??fg&utgihe %fglgtp%hitf qEIMioch taet al

ions that exe an anti r obi 22! ct can produced, exanples of
h nmetal s_jncl udi il : : d zing. [0079], T | ect rod 113

and 114 oxeuer PEIRAReHE parBEl 370 ERuder Birn pes s ST PORERE o

outflow port 108. The water that has flowed into the space 106 through

t he i nfl owlp®rand tien flawsplengethe dangHyofithe clgetrades é 1 and hbfﬁ@&fard e oHte | 109

to the entrance of the dead-end passage 110. The water then enters the
dead-end passdd® 110, and then flows along the length of the el ectrodes
113 and 114 toward the outflow port 108. [0080] Wth water present

i nsi depdgog case WHEHL wath efteRnPHRHR! BleMRE O OlRAC: ipfodeRPRide@dvodatygen the
el ectrodes 113 and 114, ions of the netal of which the el ectrodes 113

2:1 g o 1 114'h Zr gpﬁ%ﬁ%e%e%n%&él@&ﬁd@? RELRS hﬁl\,/ sl tid G0l St RBich e agcﬁiotdbé/ €

113 and 114 are made are eluted from whichever of them is on the positive side. The |
electrddc;s 113 and 114 are each formed as, for example, a ﬂat-shaped pléte of silver
. measﬁring about 2 ém x 5 cm in width and length and 1 mm in thickness, and are

arranged at an interval of 5 mm from each other. |

[0081] | A slight gap is secured between the top end of the partition wall segment 109a
and the bottom surface of the cover 101b. This helps complement the supply of
water through the entrance of the dead-end passage 110 to the outflow port 108, which
supply tends to be insufficient if that route is the only one by way of which water is
supplied thereto.

[0082] On the top surface of the base 101a and on the bottom surface of the cover
101b, pillow-shaped projections 111a and 111b are formed for holding the electrodes
113 and 114. With the electrodes 113 and 114 sandwiched between the projections
111a and 111b, when the screws 105 are tightened as described earlier, the electrodes
113 and 114 are firmly held with predetermined intervals left between themselves and

from them to the inner surface of the partition wall 109, the base 101a, and the cover



el ectrodes 113 and 114 are each fornmed as, for exanple, a flat-shaped
plate of silver neasuring about 2 cmx 5 cmin width and length and 1 mm
in thickness, and are arranged at an interval of 5 mmfrom each ot her.
[0081] A slight gap is secured between the top end of the partition wall
segnment 109a and the bottom surface,pf the cover 101b. This hel ps

conpl enent the supply of water through the entrance of the dead-end
passage 110 E-o the outflow port 108, which supply tends to be

i nsufficief!®f that route is the only one by way of which water is
supplied thereto. [0082] On the top surface of the base 10la and on the
bot t ortPe8%]f ace & thaelestodgs 1180my, 118 inl pais shexpedchepr Biecentrpanssofithe deagl-and
li I'b are forned for holding the el ectrodes 113 and 114. Wth the

el ect r odes ehd aszagk 1Y csaedinr bhdes bEawmer 12barepioaned:t iThescondetlorebladed | |
| b, when the screws 105 are tightened as described earlier, the

el ectrodes 11%&%11&1'1@2935,%17&1% aimmgme&eaﬁﬁg binfep AGE &l RE Bale 1 GFa/ 3 | eft

bet ween t hensel ves an fromthemto the Tnner surface of the partition

of cct r odes PRI 16 byt gt e b5 10 o P b Ui e

end passage 110, connector blades 112a and 112b are formed, The connect or
bl ades 112%heiprs the mbloyepast Hitand pulfiavepert 408 ars@zevideyl inamestoniofshesaset he
base 10la, and protrude fromthe bottom surface of the base 10la to form
connect or déi meanmelhd. therd¥ie theanhéntor puirtiaw Hardre pFideddn ayfoftianofpidet 108
are provided in a portion of the case 101 near one end thereof, the

connect or Radet 10ANSeal #e SPRsi AW Biefkof N PhcPArdetion iPivhidiahe &Ry pOE 10gar
the opposite end thereof. The direction in which the inflow port 107 and

out f 1 ow porf,; 10fRe Bbftuﬂ)% ﬁrﬁtrh@ae isS@BIBaAS dsNfic Wrebifdd BN whidh W CBudddfor

connect or

portions 112 protrude.

[0084] - On the base 101a, bajonet hooks 116 are formed that permits the case 101 to
Be bayonet-coupled to the back panel 12.  The bayonet hooks 116 are andnged at two
places outside thc inflow port 107 so as to be point-symmetric about the inflow port
107.

[0085] On the outer surface of the inflow port 107, a ring-shaped groove 117 is
formed in which to fit a seal ring, which will be described later. Near one end of the
cover 101b is provided a lid 118. Below the lid 118 is formed a through hole 119
that. penetrates the cover 101b and base 101a.

[0086] As shown in Figs. 18 and 19, in the back panel 12, a water feed port 171 and a
water receive port 172 are provided. The water feed port 171 and water receive port
172 are formed integrally in a single water passage forming member 170, and are
exposed through an opening formed in the back pan'ei 12.  The water feed port 171
and water receive port 172 are both pipe-shaped, andl are arranged concentrically with

the axial lines thereof vertical.



portions 112 protrude. [0084] On the base | da, bayonet hooks 116 are
formed that permts the case 101 to be bayonet-coupled to the back panel
12. The bayonet hooks 116 are arranged at two places outside the inflow
port 107 so as to be point-symetric about the inflow port 107. [0085]
On the outer surface of the inflow pgrt 107, a ring-shaped groove 117 is
formed in which to fit a seal ring which wll be described Iater Near

one e t he cove 101b i s ed a lid 118. low the li.d is
f or rregg%%hr ouglE”‘Pﬂ“)lt eer f?el‘ila éhgt% Xees f?%pIB%JE <5 bt Yrora
[0086] As shown in Figs. 18 and 19 in the back panel 12 a water feed
port 171 arideavaterdfeesd pipedds venspatorthg patesecdoyabie ofb@ind Theonpagied, threagh por t
171 and water receive port 172 are formed integrally in a single water
passage f oramungluseatbehost /40,a fanekt af eap veatos &tla tdy puttbn aftho penr ngfdconfred i n
t he back panel 12. The water feed port 171 and water receive port 172

are both p'tH@wﬁt@ﬁﬁ@&ipo@WI %c%ss%"s nanaRA ERERIY %hféﬁ'tlﬁé’bdgbﬁél hobl€] 1®drél
lines thereof vertical. -24- [0087] Fromthe water port 171 a water

feed pipe 173 oty ud i zont The At er eed P ns. 4 nto
t he water flrese (\E/aIN/eear 3@ %ﬁﬁ%ms Ofathﬁry{gce?%:a h?r&ffﬁ t'hgu IH E!'r{ra eéid
hose, to a faucet of tap water. In a top portion_of the |nner surface of
the water [FBEERSREPortions with-whishdo qrvg@g%ﬁ»@ tipsndeef tha bayanst kawks b -bayonet
hooks 116 are inserted. Near the bottons of the recesses 174 are forned,
t hougHOQRSE]I | ust rldt editer reegagmrehi2 padd oanemedtionipa h73 thaeprgbrgdestiteentt i p
ends of the bayonet hooks 116. [0088] The water receive port 172 |eads to

a connecti Ghe PbtRen $uifack RAtthd atdr PYdSapgd FaMing RRnIdEE 170N SAK Ele® sipe I he
wat er passage form ng nenber 170. An el bow pi pe 176
that leads to the water feed port 53 connects to the connection pipe 175.

[0089] In the back panel 12, recesses 177 are formed into which the connector
portions 112 are inserted. Inside the.recesseé V77 are erranged, though unilluetrated,
connectors.  These connectors "arre connected to leade that are laid with a
predetermined margin S0 that, w1th the connectore _take_n.out Iabove the back panel 12,
they can be connected to and disconnected from the connector portions 112.  When
the connectors are connected to the connector portions 112, a drive circuit (described
later) is electrically connected to the electrodes 113 and 114.

[0090] To attach the water treatment unit 100 to the washing machine 1, first, above
the back panel 12, the connector portions 112 and the connectors are connected
together, and then the inflow port 107 is inserted into the water feed port 171. At this
time, the bayonet hooks 116 are inserted into the recesses 174. As the case 101 is
pressed from above, the inflow port 107 fits into the water feed port 171, and the
outflow port 108 into the water receive port 172,

[0091] After the inflow port 107 is pressed sufficiently deep into the water feed port

171, when the case 101 is slightly twisted, the tips of the bayonet hooks 116 engage



that leads to the water feed port 53 connects to the connection pipe 175.
[0089] In the back panel 12, recesses 177 are fornmed into which the
connector portions 112 are inserted. Inside the recesses 177 are
arranged, though unillustrated, connectors. These connectors are
connected to leads that are laid withh a predeternmned nmargin so that,
with the connectors taken out above the back panel 12, they can be
connected to d di sconnected fragmthe connector portions. 112. \W t he
connect or s % trhgﬂ% EPEASETEY ROGHqN§dR ﬁt?rfﬁ%eé%‘rﬁgor &?’Wﬂgmﬂ% P‘r‘ﬁm% %’?%af‘?ﬁﬁl: ui t
(described Ilater) is electrically connected to the electrodes 113 and
114. [ 0090HossonGereh it hevruled ont e dp iipstatmithe HOG18 & encacdvsiangTé¥achi ne
1, first, above the back panel 12, the connector portions 112 and the
connect or s 138 &, doongcthe throtgigetld €19, sevaded beo tlicheatenpdseage fomiing Gienmbsr
inserted into the water feed port 171. At this tinme, the bayonet hooks

116 are ingeqt ephik piRchlShd GELIOLFoh tatif, AMIGhEASEmIQ Y toe MOAPHREIf rom
above, the inflow port 107 fits into the water feed port 171, and the

out f | ow portt into t ter receive port 172. [0091] After the inflow
port 107 ié)%%gggéﬂégﬁ?gﬁ%ﬁgntly deep into the water feed port 171, when
the case 101 is _slightly twisted, the tips of the bayonet hooks 116
engagz&lgg E: WS“F Rt isageme ARl pO 5 asiashedotthe wastirg Biaching i wiflpiseal np| v
pulling the case 101 does not permt it to be pulled out. In this state,
the |id 118ngd79fienéd thamhgeshapdamooved 7icf thet inflowglortt . t Nlenghe wotce 119,
screwed into the water passage formng nenber 170. This prevents the

case 101 f mestdent ahi NGO id kel NYShP Mabhihg nhdching Hahé isedll ingf 1 7R deepsaht he
washi ng machine 1. [0092] The water treatnment unit 100 is attached to the

washi ng mﬁﬁic}?f%&vgt g@gﬁr %hd’itg‘%%w ge%id?)%rt]ﬁ? wadrdigd a%&nét@%cl{ b#g: shaped groove

117 of the in e water
[0093] To detach the water treatment unit 100, first the lid 118 is opened and the

.écrew 178 1s removed, and then the case 101 is twiste‘d in the direction opposite to that
in which it was twisted when attached. This causes the bayonet hooks 116 to

_ disengage from the engagement portions. NOW, the case 101 is pulled‘u_pwa_rd out.
‘Then, the connectors are disconnected from the connector portions 112.

[0094] The above-described attaching and detaching of the water treatment unit 100
can be dealt with by the use of a single screw driver alone. That is, without the help
of an expert, the user can replace the water treatment unit 100 easily by him or herself.

[0095] Fig. 20 shows the drive circuit 120 of the water treatment unit 100. A
transformer 122 is connected to commercially distributed electric power 121 to step
down the voltage thereof, i.e., 100 V, to a predetermined voltage. The output voltage
of the transformer 122 is rectified by a full-wave rectifier circuit 123, and is then
regulated into a constant voltage by a constant voltage circuit 124. To the constant
Voltagé circuit 124 is connected a constant current circuit 125. The constant current

circuit 125 so operates that an electrode drive circuit 150, which will be described



treatnment unit 100 is fixed to the washing machine 1, the seal ring 179
keeps the inflow port 107 and the water feed port 171 watertight agai nst
each other. [0093] To detach the water treatnment unit 100, first the lid
118 is opened and the screw 178 is renoved, and then the case 101 is
twisted in the direction opposite toghat in whichit was tw sted when
attached. This causes t he bayonet hooks 116 to disengage fromthe

engagenent ortl the case 101 i.s pull ed war.d out , the
connect ors §?r ! ‘é’%“n c"YlgﬂaFP’E'ﬁW“E TR ARERETH Ve Q}U‘Fainﬁﬂ‘%nslli‘ihe fe(ﬁg%’fe The
above-descri bed attachi and detaching of the water treatnent unit 100

can be deala¢rogs tha elggire l'l]@élr@lﬁltéSQsl ngl e screw driver alone. That is,
without the help of an expert, the user can replace the water treatment
uni t 10W6@asi | y Toythbicometerdigiys distribufdd0Q&dtrid-ipgwe2 02 k wowennt:dted, dni pagalkel r cui t
120 of the water treatment unit 100. A transfornmer 122 is connected to

conmer Ci al hyichhs trihdioiRe 182 8CkEAHing Rl 1381 TrRe Bt valQusot 18 rataFfiage

thereof, i.e., 100 V, to a prede erm ned vol tage. " The output vol tage of

the tr ansf AhidER" 2% zsz%mé}the%[clgc;’ ; (o) %011? f\'/é C‘dmin Ie ﬁg{eﬁ%tlofa' & st f Vlg'fl% %QB

and is then regul ons ant cons

circuit 124. To the, constant vol tage cwt 124 is onnect g a const ant
current ci @cgpstantygltagerircad 28 and ig Pé to acgeppph gontro ersléoopi' QPBEY hat
an electrode drive circuit 150, which will be described -26- later, is

al ways f ed coirtrdilea 13®owttmi the wrartergt ofiartries p2 that/is cohnactad tetwamne end loé

resi stance across the electrode drive circuit 150. [0096] To the

commer ci al kiye diifary boit @ tht e@hstbEndOVEY adlihd SoriBRedlyedistribltefadladttiel
with the transforner 122, a rectifying diode 126. The output voltage of

t he rect|f3f,|0 18 ode 126 i s snoot hed by a capacitor 127, is then
regul at ed |nto a constant vol tage by a constant voltage circuit 128, and

Ist he[ﬁ'OJﬁd to E}“h pec{rg e 88\% E:l?cult iSGl Obml—{ w1thCﬁBthpe transistors Q1 to Q4

d10des D1 and D2 and resistors R1 to R7, and these are 1nterconnected as shown in
'the figure. The transistor Q1 and the diode D1 together form a photocoupler 151,
and the trans_istor Q2 and the diode D2 together form a photoqouﬁler 152. .Thét is,
the diodes D1 and D2 are photodiodes, and the transistors Q1 and QZ are
phototransistors.

[0098] When the central controller 130 feeds a high-level voltage to a line L1 and a
low-level voltage (or a zero voltage, i.e., “off”) to a line L2, the diode D2 turns on,
and accordingly the transistor Q2 turns on. When the transistor Q2 turns on, a
current flows through the resistors R3, R4, and R7, and thus the base of the transistor
Q3 is biased, causing this transistor Q3 to turn on.

10099] On the other hand, since the diode D1 is off, the transistor Q1 is off, and
accordingly the tranéistor Q4 also is off. In this state, a current flows from the
positive-side electrode 113 to the negative-side electrode 114. Thus, within the water

treatment unit 100, metal ions are eluted from the positive electrode.



controller 130 controls the starting of a triac 129 that is connected

bet ween one end of the primary coil of the transforner 122 and the
commercially distributed electric power 121. [0097] The el ectrode drive
circuit 150 is built with NPN-type transistors Q to 4, diodes D and
D2, and resistors Rl to R7, and thesg are interconnected as shown in the
figure. The transistor QL and the diode Dl together form a photocoupl er

151, t he transi stor and. the di ode D2 toget her, m a phot ocoupl er
152 R0 s, UHEG St BreR oS eaﬁbeg&r&?%&@wma@ PP HIRREGS  or s
QL and @ are phototransistors. [0098] Wien the central controller 130
feeds a hi -4 lopsltime vitgeras thy elestfode ULB qantdie @osifivgwside vie Fig @Pregses olr a
zero voltage, i.e., "off") to aline L2, the diode D2 turns on, and

accor di ngl ynpuréties rpaessintsinowattPddposingn die. foviheof schle dorthaslestrode QR4 boirties on,
a current flows through the resistors R3, R4, and R7, and thus the base

of the trapgl.vOkide BThR RiAIEIthe ﬁié%{%hﬂaﬁlcfe Rir $he 8RS trédtRfen{Bnit Pod.UrTy ON.
[ 0099] On the other hand, Since the diode Dl is off, the transistor QL is

cur ont 1 BRSO Fodel T LRLRLL L Su Pt e el € o

el ectrode 114, Thus, within the water treatnment unit 100, netal ions are
el uted fro%ﬁ%ﬁ’émb]@éfhclif?@e‘élla%@&@ﬂ@- -27- [0100] When a current is passed
t hrough the water treatnment unit 100 in one direction for a long tine,
wher efEl0ihe el edoredeselths polritibeohthsidéctredss, the denirdl gpntraDenEd)r sviehes
inpurities present in water deposit in the formof scale on the el ectrode

114 on t heits Begtadli s6@asStb deversehths vARGERIBS td IR IR [IAr ARNCE s@fthdt hecusher
treatnment unit 100. To prevent this, the electrode drive circuit 150 is
so confi guflgg/stiﬁaﬁleic}ppﬁﬁfb gﬁeaf?)ﬁrﬁét@gerﬁltﬁeoelectmdes 113 and 114. Now, the
transistors Q1 émd Q4 are on, and the transistors Q2 and Q3 are off. The
microcbmputer 130 incorporates a counter function, and performs this switching evefy
timea predeterminecfcount is réached. -
[0102] If, as a result of a variation in'fhé resistance across the electrode drive circuit
150, in particular in ther resistances of the electrodes 113 and 114, the current flowing
between the electrodes decreases or a similar situation occurs, the constant current
circuit 125 raises the output voltage thereof to prevent a decrease in the current.
However, as the accumulated use time increases, the water treatment unit 100
ultimately reaches the end of the useful life thereof. When this happens, it is no
longer possible to prevent a decrease in the current even by switching to the forcible
electrode cleaning mode, or by raising the output voltage of the constant current
circuit 123.
[0103] To cope with this, in the circuit under discussion, the current flowing between

the electrodes 113 and 114 of the water treatment unit 100 is monitored by monitoring

the voltage across the resistor R7, and, when this current becomes equal to the



in a forcible electrode cl eaning node. [0101] To reverse the polarities
of the electrodes, the central controller 130 switches its control so as
to reverse the voltages fed to the lines LI and L2 so that a current
flows in the opposite direction between the el ectrodes 113 and 114. Now,
the transistors QL and Q4 are on, ajyd the transistors Q2 and (B are off.
The m croconputer 130 incorporates a counter function, and perforns this

swi t ching ever time a predeterm.ned count .i.s reached 102] |I.f s a
Fosult of dommerBRs ety s B4 ¢ FRRIT Seplg Sl Lo
circuit 150, in particular in the resjistances of the electrodes 113 and
114, the curicantornpting that theeripeym prenissiplsicuggaisicyeldias hees d%iﬁct%ds 516l ar
situation occurs, the constant current «circuit 125 rai ses the output
vol t age t hdrmwnfa pootpliede 3 amdieted eiase photochepleud 62 mtia a poatetrasistasQb he
accunul ated use tinme increases, the water treatnent unit 100 ultimately

reaches t hangidkdoin thBeamegitokocbiipier 16 ie e cMtRN chhirslidappenshe ickntrf NO
| onger possible to prevent a decrease in the current even by switching to

the 1 or oi blegy 1955 846 GhESMILDES. el AkakL Mt P Ot RL ¥ BhE age

of the constant current circuilt pe wth this, he
circuit under discussjon, the current flow ng.between th l.ectrodes 113
and 114 of Pha NRFERRPA syaiRe iFaon 00 TR AR RIGHTE TB5Nort (PIRE: ho
vol tage across the resistor R7, and, when this current beconmes equal to
the 28  nhthernpaapen/disgyivnd 8durrent level, it is detected by a current

detection circuit 160. The information that the m ni num perm ssible

currenoidfgvel hadoeeen ebpeivittl ai fBulf adh af hehbm clrbdt atthindBe Bldctraieldaided i n
“a phot ocoupl er 163 via a phototransistor @ included in the sane

phot ocoupl &lircdi®d 50 OthkReisCHBITIR aCARThP ub®EtiokBBirculN 86 £ 88X A&écting that the
o current has become higher than the maximum permissible current level. On the basis
of the output of this current detectioh .circuif 161, the central controller 130 drives the
alert indicating means 131. Likewise, when fhe 'output. voltage of the constant
current circuit 125 becomes lower thém a predetenpined minimum level, a voltage
detection circuit 162 detects it, and the miérocornputer 130 drives the alert indicating
means 131.
[0105] How the drive circuit 120 drives the water treatment unit 100 mounted on the
washing machine 1 is as follows.
[0106] Fig. 21 is a flow chart showing the sequence for adding metal ions. The
sequence shown in Fig. 21 is executed in the stage of final rinsing performed in step
S405 (main water current) in the operation flow shown in Fig. 5. Specifically, when
the final rinsing is started, then, in step S411, whether or not addition of metal ions is
selected is checked. If “addition of metal ions” is selected through selection
operation performed on the operation/display unit 81, then the flow proceeds to step

S412; if not, the operation flow proceeds to step S414.



controller 130 then drives, via a line L3, an alert indicating nmeans 131
to make it give out a predeterm ned warning indication. The alert

i ndicating nmeans 131 is provided in the operation/display unit 81.
[0104] Moreover, to cope with a fault such as a short circuit within the
el ectrode drive circuit 150, there_hg_provided a current detection
circuit 161 for detecting that the current has becone higher than the

maxi mu rm ssiple c r en | eve On. t he basis t.he out put this
o oD et TR St 1% thes o s bt S0 R iepest P e 3eTp e i i

al ert indicating neans 131 Li kew se, when the output voltage of the
const ant c‘ﬂ?‘tﬁég@a@eﬂtuﬂ% 190 51t seprshetermisek flopheaie. a prakatcensty nte ¢HYH mum
| evel, a voltage detection circuit 162 detects it, and the m croconputer
130 drives titomital28rdpplendi vatape hetweeanske &leIroc[e@IlQS]an&lthsbethﬂiriione of khecui t
120 drives the water treatnent unit 100 nounted on the washing machine 1

is as foll oywstal b@mﬁ&h Eieg aréInd® frefld1@4d GRRT fhe SRAY. NTHE NQIrRBAURN TR WSOT
addi ng netal ions. Sequence shown in Flg 21 is executed in the

stage of fi '&:QW t'ﬁg ' %gtrgfeg flsor H?gct !glrllrr%;:) ggﬂle W E:F g:(r)rrﬁ%g'mﬁ B? Hle%;a;f 1611% % }e:dI n

t he operatlon Tow § I ca nal™ ri'nsing

is started, .the in step 5411 whet her or not addltlon of nmetal ions is
sel ected |shgﬂﬁgﬂgﬂwm??&3%3@1§$HWOHF‘ﬁﬁ tﬁ% " is selected through

selection operation perforned on the operation/display unit 81, then the
f1 ow pl0dG¥leds t oWdtep pr&4tedminedl anount vheatopermétinieg nidtdviops nsdeds addedst ep
S414. -29- [0107] In step $412, the main feed valve 50a i s opened so that

water is feghdithe bhiRe@dtRh of RahEERNbnIM the if8n@ivaktr Rrjedeidad MhRekadtedy
rate. Sinultaneously, the drive <circuit 120 apples a voltage between the

el ectrodes &%@et@rﬂﬁnédlfgvélg) e Ao RRF Rive S is closed, and the application of the

- voltage to the electrodes 113 and 114 is stopped.

- [0109] | Next, in step $413, the rinsing water is agitated to promote contact betWeen the
- laundry and the metal ions. The agitation is continued'f.or épredetermir_ied period’-of
 time,

[0110] Next, in step S414, whether or not addition of a treatment agent is selected is
checked. This checking may be performed earlier; for example, it may be performed
at the same time as the checking, in step S411, of whether or not addition of metal
ions is selected. If “addition of a treatment agent” is selected through selection
operation performed on the operation/display unit 81, then the flow proceeds to step
S415; if not, the operation flow proceeds to step S405. In step S405, the pulsator 33
is rotated alternately in the forward and reverse directions to make the laundry loose
so that the laundry is spread evenly inside the washing tub 30 in preparation for spin-
drying rotation.

[0111] In stép S415, the sub feed valve 50b is opened so that water is passed through

the treatment agent compartment 55 of the water feed port 53. If a treatment agent



metal of which they are nade are eluted into the water. The current that
flows between the electrodes is a direct current. The water containing
the netal ions is fed through the water feed port 53 into the washing
tub 30. [0108] When a predeterm ned anmount of water containing netal ions
has been added and the concentratiojy of the metal ions in the rinsing
water is judged to have reached a predeterm ned |level, the main feed

val ve 50a i,s cl osed,. d the application of the. .voltage. t he

et rodos T Beang it 4ns HedPPDBT OO D, it v vish 14 WEikE Fflnsi ng
water is agitated to pronote contact between the [|aundry and the netal

i ons. The apiPtthg wawhingtubafthreysly tregiphan e ditis mat brifaregbe wetsr kvel inpids
[0110] Next, in step S414, whether or not addition of a treatnent agent

i s sel ect edhé¢ geatmhetcigentt cohipastoehe Sk reachasayprbdetgrerhal neghtdhat itheeprinchple
exanple, it may be perforned at the sane tinme as the checking, in step

S411, of wWhgtdionOkorke! Bkidirhiles ipPosrmﬂ@ko k@S liguid eheBehdd aghdt ma@di tion

of a treatnent agent" is selected through sel'ection operation perforned
on the operat}j ispl ni . then 1.he flo r - t 15;
if not, théﬂae%%[g%%%ﬁ CS%B\#V“%I%%%&“ W1 & § coupg alel Wlipis pg’&%@,%i"h@é

pul sator 33 is rotated alternately in the forward and reverse directions
to make thdTeRURFHEREEDE GRIBRAMIIEN Phat "t he | aundry is spread evenly inside

t he washing tub 30 in preparation for spin- drying rotation. [0111] In
step $41B] t he SWherf @pkdetsimimed @moust dpented (wibi¢ieritto wanserthe sippos 9édo
through the treatnent agent conpartnment 55 of the water feed port 53. If

a treat nentw@pant siphn, diasorbERA Uk pbited NRo tHee@dMMBit Apgaonpanpeant 56Nt
55, it is, along with the water, fed into the washing tub 30 through the

siphon 57. hd o5 BQf VRRECSE: §e10%RH, e mbi¥Rhily, "&HifGecding of water, ie., the

opera‘gion performed to add the treatment agent, 1s performed autbmatically
irrespective df whether or not a treatment agent is put in the treatment agent
| 'compartme'nt 55 so lbng as adding of a treatment agent is selected.

{01 13] '  Next, in step 5416, the rinsing water is agitated to promote contact between the
laundry and the treatment agent. The agitation is continued for a predetermihed
period of time, and then the operation flow proceeds to step S405.

[0114] According to the sequence described above, it is a predetenniﬁed period of
time after the metal ions are added to the rinsing water that the treatment agent is
added to the rinsing water. If the metal ions and the treatment agent (softening
agent) are simultaneously added to the rinsing water, the metal ions react with the
treatment agent, resulting in a diminished antimicrobial effect. By contrast,
according to the sequence described above, it is after the metal ions have sufficiently
attached to the laundry that the treatment agent is added. This prevents the metal
ions from reacting with the treatment agent, and thus helps leave the antimicrobial

effect exerted by the metal ions on the laundry.



the treatnent agent conpartnment 55 reaches a predeterm ned hei ght that
the principle of siphon works. This nmakes it possible to keep a liquid
treatment agent in the ftreatnent agent conpartment 55 until the tine
conmes when water is poured into the treatnment agent conpartnent 55.
[0112] When a predeternm ned amount of; water (sufficient to cause the
siphon 57 to work as a siphon, or nore) has been poured into the

treat agent .cp toent 55, the sub feed val ve 50b_.i s cl osed.

o ad B e af 8 TRebtPRy e teestodss E13 SREE P Bade p6rit s RPHR AT 0
add the treatnent agent, is perforned automatically irrespective_ of

whet her or SH¥¢r-@pperedioyenBilbgreinnsi dutpd tframy a silver elegiradh exeryant excellent
conpartment 55 so long as adding of a treatnent agent is selected. [0113]
Next, in staepmddifial dffeet, andsoprgr vk etutédsiragia@ppd datodoaotrearcexct ot
between the Ilaundry and the treatnent agent. The agitation is continued

for a pr ed%ﬁmﬁgﬂe&fecﬂerSipz@;-@$pﬁek oy BRfnit6Myck hﬁd%@g@ft i0R8 té lrwlmegceeds
to step S405. [0114] According to the sequence described above, it is a

pr edet er m L inme after the netal ions are added to the
rinsing waggﬁulfaﬁgé&ﬂ{htggﬁetr}éigtnent agent is added to the rinsing water. If

t he ions and the treatnent ,agent (softenipng. agent)_ are

Si wFﬁéﬂL@ug y 33'&%@1% e BOTHIVG 1975 wift Bfater lgundpgtig ncegnely ehgegednianfh ¢ he
treatment agent, resulting in a dimnished antimcrobial effect. By
contrast, thercloraiihgr icms aheclsetgoaiicattrdaed by haudab odiceisilvérsions atgachtibe
nmetal ions have sufficiently attached to the laundry that the treatnent

agent is adgledry, Hhdysamerdactidadlyt i@trdkiedl ThRRNGakesahe k@attibmglewd likely he
treatment agent, and thus hel ps | eave the antimcrobial effect exerted

o e i il R Sl | o gl i
agent). Here, it takes time for the _silver ions to attéch to the laundry, and this makes
it necessary to wait for a certain 'perioc_l of time before adding the treatment agent.
Accordingly, after the silver ions aré_ acided, agitation 1s performed for 10. minutes.
After the addition of the treatment agent, it .sufﬁces_ to perform agitation for about
three minutes.

[0117] The metal 10ns are fed into the washing tub 30 through the main feed pipe 52a
and then through the detergent compartment 54. The treatment agent is fed into the
washing tub 30 through the treatment agent compartment 55. Thus, the route by way
of which the metal ions are added to the rinsing water is separate from the route by
way of which the treatment agent is added to the rinsing water. This prevents the
metal ions from passing through the route through which the treatment agent is added
to the rinsing water, thus prevents them from making contact with the treatment agent
remaining on the route, and thus prevents them from forming compounds therewith

and losing their antimicrobial effect.

[0118] Moreover, according to the sequence described above, the addition of the



silver-copper alloy. Silver ions eluted froma silver electrode exert an
excellent antimcrobial effect, and copper ions eluted froma copper

el ectrode exert an excellent antifungal effect. Silver-copper alloy
permts silver and copper ions to be eluted sinultaneously therefrom
[0116] Silver ions are positive ionsy In water, laundry is negatively
charged, and therefore silver ions are electrically attracted by

| aundry. Once silver ions attac o laundry, they are electricgall
heutral i zedCHHIOLS i dle taﬂgmgflﬂ?e‘ﬁ“e AR ALY B VCB&CC?@BWE%%? H€he
chloride ions (negative ions) contained in_ a treatnent agent (softening
agent). Hermgitation ehlbsginsingewhisr. tHus snyuyess thabihe metahiqnscandt e tirpatmenindr y,
and this makes it necessary to wait for a certain period of tinme before
addi ng t he agereattadno algartt of thddawadgi ngly, after the silver ions are
added, agitation is perfornmed for 10 mnutes. After the addition of the

treat r[emts)[] agent whdn & ffdtGageatRe® St 0NN 13 Gkl a, | 1A cbiRfan® R@Ment clibhiea 25
m nutes. [0117] The netal ions are fed into the washing tub 30 through

The treat mitt i ganc 2y attu g7 phioR 98 nbliec FoTBE Phy SEEPREREE Mk o

agent conpartnent 55. Thus, the route t&g Wa# of which the netal ions are
added to t A& FYTFREY Hept e betwieer dimplssteodep did @re 1ty EhiskeeRRBPIEANtIRE ch

the treatment agent is added to the rinsing water. This prevents the
met al i ons afmoont phsstalgonhelotedhper haitrione.e $dhdangyhs e ahourteftmefal et
agent is added to the rinsing water, thus prevents them from nmaking

contact Wi telutédgertunfateei ke{dOR$tant] © EAIOIBRE: BRoAIRE thOESrRentfin o Heetal
prevents them from form ng conpounds therewith and |losing their

ST L 0l SHLEDE yMAPLY 00 Rk A SRUENS e
through the water treatment unit 100 and the duration _for which ions are eluted. In
this way, it is possible to obtain a desired conceﬁtration of _fx_aetal ions easily.

[0120] As the electrodes 113 and 114 wear off, the voltage néeded to keep the current
constant becomes higher. When the voltage cXéeeds a predeteﬁnined threshold level,
it 1s judged that the electrodes 113 and 114 have worn to their limit, and the alert
indicating means 131 is made to give out an indication to that effect. Moreover, a
message prompting replacement of the water treatment unit 100 is indicated. In
response, the user replaces the water treatment unit 100.

[0121] The water treatment unit 100 can be combined not only with a full-automatic
washing machine, like the washing machine 1 used in this embodiment, but also with
any other type of washing machine, of which examples include those having
horizontal drums (of the tumbler type), those having slanted drums, those which
function also as dryers, and those with two separated tubs.

[{0122] It is to be understood that the present invention may be carried out in any other

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



metal ions and the addition of the treatnent agent are each acconpani ed
by the agitation of the rinsing water. This ensures that the netal ions
and the treatnment agent attach to all parts of the laundry. [0119] Wen
the water treatnent unit 100 is driven, the constant current circuit 125
provided in the drive circuit 120 contyls the voltage in such a way as
to keep constant the current that fl ows between the el ectrodes 113 and
114. This kee corstant t he. nt of ions el ute er _unit tinme.
So i ong. as. ¢ AES MG Gfe RS PRHE teschibes bk HveRt i fihs. Bapprample
constant, it is possible to control the concentration of netal_ ions

i nsi de the wilihiwegert Wieptmontyynis oney diel pigg DRk ip | wherigoatad t pestireh apaitethe s
passed through the water treatnent unit 100 and the duration for which
i ons are el uembhodiiment ihscsibadiyabove butsalpodsiabiertical gottara)’ aedewilr da length
concentration of netal ions easily. [0120] As the electrodes 113 and 114

wear of f, theirk@icnagehd1erd ﬁtﬂgﬁea weRRAIY BRd Berihacy po&%afo@ﬁtovbﬁ&@fm&mdmg

hi gher . When t he vol tage exceeds a predeterm ned threshold |eve

judged that th ha t he
al ertesd i ndi ctg ﬁ%@tﬁ ansqﬁ%lls}ge‘)%&g@%%éreg Xg \cﬁl{]g{n 1|e}r% eiclgﬁ}ltog t?%g%ste
effect. Mreo age .pronpting repl nt of the treaf ment
ani t 100 i s AHERdaberizonially s HaHoW PRt g8 Uy A0 SPROIB g opizonialy.
treatnment unit 100. 530121] The water treatnent unit 100 can be conbi ned
not only wit Waierf may badteaiedtriot by wasleinngf metehione but bk praduetiomshelagjralzesdi ne
1 used in this enbodinent, but also with any other type of washing

machi ne, of wmt@brﬁxa{ymtnammbﬂde t hose having horizontal druns (of the
tunbl er type), those having slanted druns, those which function also as
dryers, and those with two separated tubs. [0122] It is to be understood
that the present invention may be carried out in any other nanner than
speqofl cal | thgus%na apph‘%aﬁnﬁy as an enbodi nent, and many nodi fications

[0123] The present invention is applicable to washing machines.
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-33 and variations are possible wthin the scope of the present
i nvention, For exanple, the water treatnment unit may be used not in a
"horizontal posture as in the enbodinent described above but alsoin a

"vertical posture,” i.e., with the length direction of the case aligned
vertically and the |nflow port and out_f,,iow port protruding 5
horizontally, or in a "sideways posture,” i.e., with the length direction

"of the case aligned horizontally an@ }_\?&Ig nf | ow port and outfl ow port
protrudi ng horizontally. Wter % ated not by elution of netal

i ons but h)y production of electrol zed water or in any other manner. 10
I ndust rildl" appl i cabi Ii tdy Veshitg mashing ecrapfising e detasinble canplsccabs eveter
washi ng machi nes. [Anended Sheet (PCT Article 34)] 34 CLAIMS [1] A
washi ng mac hi treatmentpniishaigipalieles xoltags! tetwennt dléaigdet ypktheabgrelutes thatefromt
unit that applies a voltage between el ectrodes and thereby el utes

therefrom mehakijof§ighat Bkt eﬁ%&ﬁﬁf&m%bﬁméfféﬂt GkeRbil inef Waek feedWhQUE KoY feddngd
~water feed route for feeding 5 water to a was hi ng tub, there are provided

3 vater eed oLl ANeBiNPLE! ol RCRE oA s wallP UGN RECHY L ﬁg@ggelcwﬁgoaor)

surface of the vvashl ng ein

. a portion near e end of a bottom rfa e of an el ongate case,
i nfl ow port D8R 6 BRI 8 PRESRRESO fté%avaagmg BH ¥ rFlFlon‘Hfr‘tFrto-

be connected to the water receive port, and has, in a portion near the
other end of tr¢amag upgtheasmmsupdrtios nedr anhend & @, bottomnsictaoce opar clongase tare,
energi zing the electrodes, any of the inflow port, the outflow port, and

the connect orapaiflooBsrt b Obd bistinREted ab AR diatet! REd Yport and an outflow port to be
| connected to the water receive port, and has, in a portion near the other end of the‘

10 bottom surface of the case, connector portiéns for energizing the electrodes, any of the
inflow port, the outflow port, and the connector portions protruding perpendicularly

downward, and whereiﬁ the water treatment unit is fitted .to the top surface of the

washing machine by bayonet coupling.

15 [2] _ The washing machine of claim 1,
wherein the water feed port and the water receive port are provided in a back panel on

the top surface of the washing machine.

(3] The washing machine of claim 2,
20 wherein, in the back panel, recesses are formed into which the connector portions are
inserted, and wherein the connectors arranged in the recesses are comnected to the

connector portions.

[4] . The washing machine of claim 3,

[Amended Sheet (PCT Article 34)]



downward, and wherein the water treatnment 'unit is fitted to the top
~surface of the washing nachine by bayonet coupling. 15 [2] The washi ng
machi ne of claim 1, wherein the water feed port and the water receive
port are provided in a back panel on the top surface of the washing
machi ne. [3] The washi ng machine of clggm 2, 20 wherein, in the back
panel , recesses are forned into which the connector portions are i

i nserted, an in t apnect Iy an ln.the,r. ses_a .
connect ed toq?’ eaﬁg%ﬁr?gc %’?‘C’rg%r? i"gﬁ?“%ﬁ% %%%S V\hgg ﬁfenégl(?ra%glﬁ} %eprgﬁa&%%fmrﬁ 3,
. [ Amended Sheet éPCT Article 34)] wherein the connectors are connected to

| eads that arB¥B8id with a predetermined nmargin. [5] The washing machi ne
according to any of clainms 1. to 4, 5 wherein both the inflow port and the

outfl ow port have circul ar sectional shapes and are arranged, coaxially. -
[6] The washing machine of claim5, wherein, after fitted to the washing

machi ne 3y bayonet coupfliengashidd@naehirRfacts@ T8 Bhy ofl€laiiy Itoi4s fixed to the
washi ng machi ne by being prevented fromrotating. [7] The washi ng nachi ne

- of claims, V@ﬁéx&h%oﬂi‘ﬁle"iﬁh%.ﬁo"rt%{d”ﬂﬁ@tog’&ﬁ% p%?ﬁ»é‘&r&ﬁeﬁ%&gﬁﬁfﬂ%@a?% ng

from near the connector 'porti‘ons towar oW port,

i nside the case, a rtition wall formed for 15 guiding water that has
flowed in thr%ﬁ@’ﬁa‘fﬁ °PHERNY port toward parts of the el ectrodes near
t he connector portions. '

6] The washing machine of claim 5,
wherein, after fitted to the washing machine by bayonet coupling, the water treatment

10 unit is fixed to the washing machine by being prevented fro_lﬁ rotating.

1 The washing machine of claim 5,
wherein the water treatment unit has the electrodes extending from near the co'miector.'
portions toward fhe outflow port, and has, inside the case, a partition wall formed for
15 guiding Water that has flowed in through the inflow port toward parts of the electrodes

near the connector portions.

[8] | _ The washing machine of claim 7,
- wherein the partition wall forms a dead-end passage that is open at one end and closed
20 at the other, wherein the outflow port is located at the closed end of the dead-end
passage, wherein the inflow port is open toward outside the partition wall, wherein,
iﬁside the dead-end passage, the eiectrodes are a:rranged parallel to and at a
predetermined interval from each other, and wherein the water that has ﬂowed. in

through the inflow port is guided along the outside of the partition wall to an entrance
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[8] The washing machine of claim?7, wherein the partition wall fornms a
dead- end passage that is open at one end and closed 20 at the other,
wherein the outflow port is located at the closed end of the dead-end
passage, wherein the inflow port is open toward outside the partition
wal |, wherein, inside the dead-end paggage, the el ectrodes ‘are arranged
~parallel to and at a predeternined interval fromeach other, and wherein

the water that,. has flowed in hr ough t.he, inflow port i ui ded. al ong, t he

out s e of o ref APt PR brashe. 1R e ond i R B A5Re AL e
34)] -35/1- of the dead-end passage, then enters the dead-end passage, -
and t hen f| owsngthsheteretrofesigarddhe pRelo k¥t r odes toward the outfl ow
port. [Amended Sheet (PCT Article 34)] -

[Amended Sheet (PCT Article 34)]





