SPECI FI CATI ON WATER TREATMENT UNI T AND EQUI PMENT HAVI NG THE UNI T Techni ca
Field [0001] The present invention relates to a water treatnent unit for
preparing water suitable for the purpose of a particular appliance, and to
an appliance provided with such a water treatnent unit. Background Art

[ 0002] The user of an appliance that uses water often wishes to alter the
properties of the water he or she uses to nmake it suitable for the purpose
of the appliance. For exanple, the user of a washing nachine generally

wi shes to treat laundry with antjm ial freatnent. In response to such
needs, various proposal s have b&ﬁﬁﬁgﬁgﬂé whi ch exanpl es are disclosed in
the publications |isted below Specifically, Publication |I discloses an

el ectric washing machi ne equi pped with an ion generator that generates
nmetal ions, such as silver or copper ions, that exert a sterilizing effect.
Publ i cati on WATERITREATMENTNIT ANDEQUIPMENTIHRAVINGEEHRABNITG fl uid by
applying an electric field thereto. Publication 3 discloses a washing
machi ne furnished with a silver ion adding unit that adds silver ions to
washing fluid. Publication 4 discloses a washing nachi ne that perforns
washi ng and ki nsi.ng.by,using el ectrolyzed water obtained through
eIectrolysiS%SQHV%ﬁgrnghshing machi nes that adm nister antim crobial
treatment by using silver jions have already been commercially avail able. -2-
Publ i calQ08AI 1: Japieseenttinyantign welaies tashwalen tieatmeand unisfor prgparipg water Fj g,
1) Publication 2: Japanese Patent Application Laid-QOpen No. 2000-93691 (p.
2, Fig. 1) #&utabledat therpudposd ap anesticulatappliandppdridcat anogpplianct- ghpeided\ovith
2001-276484 (p. 2, Fig. 1) Publication 4: Japanese Patent Application

Lai d- Open NosucRAQAna4R%%chPnit 3- 6. Fi gs.

Background Art

[0002] The user of an appliance that uses water often wishes to alter the properties of
the water he or she uses to make it suitable for the purpose of the appliance. For
example, the user of a washing machine generally wishes to treat laundry with
antimicrobial treatment. In response to such needs, various proposals have been
made, of which examples are disclosed in the publications listed below. Specifically,
Publication 1 discloses an electric washing machine equipped with an ion generator
that generates metal ions, such as silver or copper ions, that exert a sterilizing effect.
Publication 2 discloses 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 administer

antimicrobial treatment by using silver ions have already been commercially available.



8, 10, 12, and 17) Disclosure of the Invention Problens to be Sol ved by the
I nvention [0003] Wen treating water to prepare water suitable for the
purpose of a particular appliance, it is nbost inportant to maintain water
treatment performance. Through |ong-tine use, water treatnment performance
deteriorates, eventually requiring sonme appropriate action to be taken for
its restoration. If this action involwes calling in an expert, it is too

i nconveni ent and costly. [0004] In viéw of the conventl onal 'y experienced

i nconveni encg .descri abov pres nvention to
provide a c b?‘l"@%?fbg gﬁﬁles‘b@ th\é["%’l &gg}lcqtlgnﬁ%g{% Pe]P Eﬂ*éit ment
performance by himor herself wth ease. Means for Sol vi t he Probl em

[ 00051 To achibtdigatiarh kpanese Bapricipplisaioorldidr§pen Noh 2006 lht(p-i?r,]mqtl) on, a
water treatnent unit is constructed as follows. A water treatnment unit that
i s det achabl Bublighti@chelipiresaPatag A pphitatnt [hid-Opse Nona0EE27648p (021 BigdIwi th:  a
cartridge-type case that has an inflow port and an outflow port that

respect | vel yp@fiiget 4. BpiclebAtnd SRACARIT L A0 R0 NEUBI3-DERA (4P B! Eighr OVi ded
on the appliance; and e ectro t are housed I nsi ase’ a d t hat
exert a water treatne lﬁflg en energi zed. -3- [0006] Wth this
construction, when wat performance deteriorates, the user can

renove the water treatnent unit and replace it with a new one by him or
hersel f. Thus, it is possible to naintain water treatnent perfornance
wi thout calling in an expert. Mreover, the electric current that needs to
be fed to thBiselosutercfdhs Iantiobe easily obtained fromthe appliance.
Mor eover, unless the water feed port and water receive port are occupi ed by
the water trpayiaas tobe SolvédBy ARAWVANfUM cannot be
[0003] When treating water to prepare water suitable for the purpose of a particular
appliance, it is most important fo maintain water treatment performance. Through
long-time use, water treatment performance deteriorates, eventually requiring some
appropriate action to be taken for its restoration. If this action involves calling in an
expert, it is too inconvenient and costly.
[0004] In view of the conventionally experienced inconvenience described above, it is

an object of the present invention to provide a contnivance that permits a user to

restore water treatment performance by him or herself with ease.

Means for Solving the Problem

[0005] To achieve the above object, according to the present invention, a water
treatment unit is constructed as follows. A water treatment unit that is detachably
attached to an appliance that uses water is provided with: a cartridge-type case that has
an inflow port and an outflow port that respectively connect to a water feed port and a
water receive port provided on the appliance; and electrodes that are housed inside the

case and that exert a water treatment effect when energized.



used. This hel ps avoid the appliance being used w thout water treatnent
ready. [0007] According to the present invention, in the water treatnent
unit described above, connector portions via which to energize the

el ectrodes are provided on an exterior surface of the case. [00081 Wth
this construction, when the water treatnment unit is attached to and

detached fromthe appliance, electricaj_connection and di sconnection between
them can be easily achieved. [0009] According to the present invention, in

t he wat eat neqt...upi.t descri bed .above the inflow port d outfl.ow port
are arr @%’8@3 concyrﬁhr SaF?V?mf%'ld]' hegy Vet Fﬁegn’@%?{a&%@%}r‘% ,d%{-j?glof?g‘??pgfced with
one in which the inflow port and outflow port are fornmed el sewhere, the

wat er treat B CARiremevenths svatersireaimenipacansdgreplice ahwith Fonew wee bydim ehe

connection part can be nade conpact. Mreover, watertight sealing between
t he wat er tr beset®ntThus, it isgpegsibledo apghtainneserctantent petfoaweade withouteallaignpl e
structure. [0011] According to the present invention, in the water treatnent

uni t descri bafhpdigeR. MoRVBRLRS clédi@abirRint tHabhéeds $o 6O Bl 1BUhd EledthReapa i ance
by bayonet coupling neans. [0012] Wth this construction, the water

treat ment ””'b% ﬁ%ﬂfg O8aiftd i’i%ﬂ?‘rﬁl\%ef‘%ﬂylﬂﬁée‘?‘c Wcﬂeo&ﬁsﬁé%sa@gﬁ\ﬁaﬁgﬁcﬁ{i3{38{ gna [0013]

According to resent inve n"'the water trea uni escri bed
above, the case has. an el ongat eﬁfsd;gfﬁ@ with the inf I.O\/\%ﬁorp&iﬁgnd out f| ow port
di sposed nealVAhRECHRPOFHUF QEFURL EYREABEN BN (U IPRYRRTF RO Ry t he
other end thereof [0014] Wth this construction, the connection part through
whi ch to pasysedat dhisdeips ereid teanpbiendedwingased withograteititeatmensrdaded el ectric
current can be arranged without the risk of interference.
[0007] According to the present invention, in the water treatment unit described above,
connector portions via which to energize the electrodes are provided on an exterior
surface of the case.
{0008] With this construction, when the water treatment unit is attached to and
detached from the appliance, electrical connection and disconnection between them
can be easily achieved.
[0009] According to the present invention, in the water treatment unit described above,
the inflow port and outflow port are arranged concentrically.
[0010] With this construction, as compared with one in which the inflow port and
outflow port are formed elsewhere, the water treatment unit can be easily connected to
the appliance, and the connection part can be made compact. Moreover, watertight
sealing between the water treatment unit and the appliance can be achieved with a
stmple structure.
[0011] According to the present invention, in the water treatment unit described above,
the water treatment umt is coupled to the appliance by bayonet coupling means.

[0012] With this construction, the water treatment unit can be attached and detached

easily and securely.



[ 00151 According to the present invention, in the water treatnment unit
descri bed above, the electrodes extend from near the connector portions
toward the outflow port, and, inside the case, a partition wall is forned
that guides water that has flowed in through the inflow port toward the
parts of the el ectrodes near the connector portions. [00161 Wth this
construction, water can be nmade to flow along the entire I ength of the

el ectrodes so as to fully receive thegvater treatnent effected by

energi zation. Mdreover, the el ectrodes can be given a necessary and

SUfTTcl i3] enot hochhd 1 tfgg;%kie&& RRentdl ik HaeraRnR: it BRArbECHE e

t hey ar sy to pro rng to the present Invention, in the
water treatngnt unjt described abov water is treated by applying a

vol t age bet \T\@gﬁafeh ase?"e%??@geeg'@ﬁd“ﬁg?eeﬁ@ogl R ?fbﬂeo tﬁ@?’éﬁ%&‘?ﬁ’%f’%%"?rons
that exert an antimcrobial effect. [00181 Wth this construction, it is
possi bl e to enerAnditheresf and thegompesipraiortions dispesad near thp othshenscthergef. arti cl e by
dipping it in water into which are eluted netal ions that have an

anti bacf0didlal ef f Bth. thidkenstmetial, thecronadativn part plevagr which éo pess eratavaad €8, t he
water treatnment unit can be replaced to maintain the antimcrobial effect.

[00 19) AccogdiinB@ionGattitRronkE St th FacarldcAib cutfenbail Be%ﬁﬁ%écﬁ‘}ﬁﬁdi@ilﬂet&% one of
the water treatnment units described above. [0020] Wth tThis construction,

by the use of;: water, it is possible to admnister -5 treatnent that
suits the pué%%%@éﬁﬁﬁghe appliance to an object or article that the
appl i an

hat £ NBOLEY aar ORI gl PESPR BT o SE N AR5 TAMRET, POt SrSHORLARRent | y.
[ 00211 According to the present invention, in the appliance described above,
the water ttheaiestrndesumnitend fsomnearcthe ¢onuecton portiaes itoward ihd awiflowf parhand,
appliance. [00221 Wth this construction, the water treatnent unit can be
easi |y repl aede the case, a partition wall is formed that guides water that has flowed in through
the inflow port toward the parts of the electrodes near the connector portions.
[0016] With this construction, water can be made to flow along the entire length of the
electrodes so as to fully receive the water treatment effected by energization.
Moreover, the electrodes can be given a necessary and sufficient length, and in
addition, since they can be formed rectilinear, they are easy to produce.
[0017] According to the present invention, in the water treatment unit described above,
water is treated by applying a voltage between the electrodes and thereby eluting
therefrom metal tons that exert an antimicrobial effect.
[0018] With this construction, it is possible to administer antimicrobial treatment to an
object or article by dipping it in water into which are eluted metal ions that have an
antibacterial effect. When metal ion elution performance deteriorates, the water
treatment unit can be replaced to maintain the antimicrobial effect.
10019} According to the present invention, an appliance incorporates one of the water

treatment units described above.

0020] With this construction, by the use of treated water, it 1s possible to administer



[ 0023] According to the present invention, in the appliance described above,
the appliance is a washing machine. [0024] Wth this construction, the
water treatnent unit can be used to treat laundry wuntil the |ife of the

el ectrodes is reached. Moreover, even when the life of the electrodes is
reached, sinply by replacing the water treatnent unit, it is possible to
continue treating laundry for a |long period. Advantages of the Invention

[ 0025] According to the present inventjon, a water treatnment unit that is
detachably attached to an appliance that uses water is provided with: a

cartridge-typghageinhd MR pnﬁﬂoée”gf W AHitanaN%h 3R %&{t'&%rﬂ%tmﬁthﬁfe

respectively connect to a water feed port''and a wate ecel ve port provided

on the appli e: and.electrodes that are housed inside th cas d that
exert a wat eg&ﬁﬂcaeta]??@ﬁ “Sef TECT When gﬁ%F Sﬁ*’%‘ .“?fﬂﬁsc,an etrqp@&?de?o %f"fggt ment
performance deteriorates, the user can renove the water treatnent unit and
repl ace it wireasmentiatsuiethe purposs en bsadmwnstersd perpaeatly: nai nt ai n wat er
treatment performance without calling in an expert. The electric current
that nef81} o be Aewrding ta the pedsemttinvahtion,dathebappbiasdiel desattiediabexd, fheovaterhe
appl i ance. Moreover, unless the water feed port and water receive port are

occupi ed by tré@memtuait i$ ﬁtﬁf&héfﬁt@»tanlbﬂiériorMiﬁce_@fth@@?biiéﬂ@.e cannot be used, and
this hel ps avoid the appliance being used without water treatnent ready,

ensurin use Qf L tﬁ(%lﬁ g nt unit
construE)tOtggFas degétrh itt%lggga o‘é@gl?gh ﬁ&n%g%gégra eg‘“}tgﬁngﬁkﬁ%ﬁpﬁﬁg by the use
of treah@g?’ ter, ité('h.s Qoitﬁibleto.adn‘i.niste treﬁtmen th%b suits the
pur pose he apPtieadibe 1o ohe Prespk svertions ip; by 2ppHaRce; fescubsd) 200¥ee tfand es.
Moreover, by replacing the water treatnment unit, it is possible to

per nanent | y appdianasiise seshingmaehige.nent that suits the purpose. In a case

where the appliance is a
[0024] With this construction, the water treatment unit can be used to treat laundry

until the life of the electrodes is reached. Moreover, even when the life of the
electrodes is reached, simply by replacing the water treatment unit, it is possible to

continue treating laundry for a long period.

Advantages of the Invention

[0025] According to the present invention, a water treatment unit that is detachably
attached to an appliance that uses water is provided with: a cartridge-type case that has
an inflow port and an outflow port that respectively connect to a water feed port and a
water receive port provided on the appliance; and electrodes that are housed inside the
case and that exert a water treatment effect when energized. Thus, when water
treatment performance deteriorates, the user can remove the water treatment unit and
replace it with a new one by him or herself and thereby maintain water treatment
performance without catling in an expert, The electric current that needs to be fed to
the electrodes can be easily obtained from the appliance. Moreover, unless the water

feed port and water receive port are occupied by the water treatment unit, the



washi ng machine, the water treatnent unit can be used to treat |aundry until
the life of the electrodes is reached. Wien the life of the electrodes is
reached, sinply by replacing the water treatnment unit, it is possible to
continue treating laundry for a long period. Brief Description of Draw ng
[0027] Fig. 1 is a vertical sectional view of a washing machi ne enbodyi ng
the invention. Fig. 2 is a vertical sgctional view schematically show ng

t he water feed port. Fig. 3is a flowchart of the entire washing

pr ocedur e. ;g:{haéce' SinflotieQeé QE& Ehig’&elbp Evo‘ﬁ@ﬁﬁiﬁﬂ@ﬁﬂc?%@%%-%ef L@hont dlra; oA flow

chart of the nsing process e spin- I'ng
process. Fig, 7 is a perspe Jpue vi ew of. the conponents arranged on the top
face of the ﬁ%@ﬁ?tr{ﬁa‘ﬁﬁ ﬁﬂ hejuge r"?aéedaw% an view of the water treatment
unit. Fi 9 is a bottomview of the water treatnment unit. -7- Fig. 10 is a
pl an vi wﬁe} the Whes ths walnptreaimentonit epastiagied as deseribadrrboypiis incorppgted, | s
a vertical sectional view taken along line A-Ain Fig. 10. Fig. 12 is a
vertical secin anglplianenby teane af angled waeer Bt B passiblego aflfhinistet treath8nt thata
vertical sectional view taken along line CGCin Fig. 10. Fig. 14 is a side

view of the waisahe Eh&)@&%ﬂ{he%bhanc’é' tg- anjfﬁsjéo? oft aMRAd ih%ﬁkheszﬁﬁ)hhMan‘dlegw taken
along line DDDin Fig. 10 Fig- 16 is a vertical sectional view taken al ong

ine B 10 Bllleovb by Rhflacity the Pudi®Gbhiilhe TR 10N poiSl b2EMatbRS 1 e

administer the treatment that suits the purpose. In a case where the appliance is a
washing machine, the water treatment unit can be used to treat laundry until the life of
the electrodes is reached. When the life of the electrodes is reached, simply by
replacing the water treatment unit, it is possible to continue treating laundry for a long

period.

Brief Description of Drawing
[0027] Fig. 1 is a vertical sectional view of a washing machine embodying the
invention.
Fig. 2 is a vertical sectional view schematically showing the water feed port.
Fig. 3 is a flow chart of the entire washing procedure.
Fig. 4 is a flow chart of the washing process.
Fig. 5 is a flow chart of the rinsing process.
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.
Fig. 8 is a plan view of the water treatment unit.

Fig. 9 is a bottom view of the water treatment unit.



Fig. 18 is a partial vertical sectional view of the washing machi ne having
the water treatnent unit attached thereto. Fig. 19 is a partial vertical
sectional view of the washing machine having the water treatnment unit
attached thereto, t
drive circuit diagramof the water treatnent unit. Fig. 21 is a flow chart
show ng the sequence for adding netal 7i.ons. List of Reference Synbols [00281
1 Washi ng machi ne
Drive unit 50 Vate

Control |l er
I nfl ow port

[0028]

81 Opeé

aken along a |line perpendicular to Fig. 18. Fig. 20 is a

10 Cabi net 20 Water tub 30 Washing tub 33 Pulsator 40

fe I er-.f ee 6 In valve 80

'a]tolelggp gal%s‘}p{) a?F%ﬁi\Qﬁéeﬂ%ﬁ eegp@%@ga eﬁgrﬁfqnﬁeﬁp?mﬁlol Case 107
port. 112 nnect.or portjon ll%,,ig 31%4 El ectrodes

108 CQutfl.ow
F?gl. 11 is a vertical sectional view taken along line A-A'in

Fig
Fig
Fig
Fig
Fig
Fig

Fig

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

. 15 is a vertical sectional view taken along line D-D in Fig. 10.
. 16 is a vertical sectional view taken along line E-E in Fig. 10.

. 17 is a vertical sectional view taken along line F-F in Fig. 10.

. 18 is a partial vertical sectional view of the washing machine having the

water treatment unit attached thereto.

Fig

. 19 is a partial vertical sectional view of the washing machine having the

water treatment unit attached thereto, taken along a line perpendicular to Fig. 18.

Fig

Fig

. 20 is a drive circuit diagram of the water treatment unit.

. 21 is a flow chart showing the sequence for adding metal 1ons.

List of Reference Symbols

1

10

20

30

33

40

50

53

Washing machine
Cabinet

Water tub
Washing tub
Pulsator

Drive unit

Water feed valve

Water feed port



120 Drive circuit 130 Central controller 171 Water feed port 172 Water
receive port Best Mdde for Carrying Qut the Invention [0029] Hereinafter, an
enbodi ment of the present invention, in which a water treatnent unit
according to the present invention is incorporated in a washing nmachi ne,

will be described with reference to Figs. 1 to 20. [0030] Fig. | is a
vertical sectional view showi ng the oygrall construction of a washing
machi ne 1. The washing machine | is of the fully automatic type, and has a

cabi net 10. The cppinet 10 bE?QQ?Qghaped, is formed of a metal or synthetic
resin, and has openings at Its top and bottom The top opening of the
cabinet 10 is covgred with _a t plate 11, which is forned of a synthetic
resin and is fixe%sto t he cgﬁWHgﬁflo with screws. In Fig. 1, the front and
rear of the washing machine I point |leftward and -9- rightward,

respectively. A r&gr por t i cAPYhtigHdisplapusitir f ace of the top plate 11 is
covered with a back panel 12, which is fornmed of a synthetic resin and is
fixed to the cabifet or thWateprepineneudit with screws. The bottom openi ng of
the cabinet 10 is covered with a base 13, which is formed of a synthetic
resin and is fixeggto the cagpjenet 10 with screws. None of the screws
mentioned thus far are shown in the figure. [0031] In four corners of the
base 13, feet l1l4a,and 14b j ded for supporting the cabinet 10 on a
fl oor. The rear fgg? 14b a?@ﬁPgQ%%{feet that are integrally formed with the
base 13. The fronL feet 14a_are screw feet of which the supporting | evel can
be adjusted. Tur Q%Q theséOHQQWE%ﬂthe washi ng machine | to be | evel ed

[0032] In the top plate 11, a laundry inlet opening 15 is fornmed through
whi ch | aundry 112 Connector portion

113,114 Electrodes

120 Drive circuit

130 Central controller
171 Water feed port
172 Water receive port

Best Mode for Carrying Out the Invention

[0029] Hereinafter, an embodiment of the present invention, in which a water
treatment unit according to the present invention is incorporated in a washing machine,
will be described with reference to Figs. 1 to 20.

[0030] Fig. 1 is a vertical sectional view showing the overall construction of a
washing machine 1. The washing machine 1 is of the fully automatic type, and has a
cabinet 10. The cabinet 10 is box-shaped, 1s 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 leftward and



is put in the washing tub described later. The laundry inlet opening 15 is
covered with alid 16 fromabove. The lid 16 is coupled to the top plate 11
with a hinge 17 so as to be pivotable in a vertical plane. [00331 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 agen at its top, and the two tubs are
arranged concentrically with their axes vertical and with the washing tub

30, Pl aced | nakifald GeopbBely. b 2 pofien WRYRL 18 Bufllel i dSRENARH (¢ he

uspensi on” menber e suspensi on nenbe are

arranged in four ,pl.ace 0_as connect | .ower rtion of. the . outer
surface of tfCHdY ?f‘i%%"%%&% 'S%Wﬁ%o??ga %f’tr%ﬁﬁéesfrh?f@rlsghlﬁﬁf@%g’eof t he
cabi net 10, and support the water tub 20 in such a way as to permt it to
swing in a h&PIEbRE de iopaplate Ilowh serews. whbh Pagom pening i he cahipetulf &rent i al
wal | that w dens upward with a gentle taper. This circunferential wall has
a plurality aiverdavith hbised 33¢hichinfednedota syntleticiresin sivhisdtedita tagelbrpett
around its topnost portion, and has, other than these drain holes, no

openi ng t hat 1P&{tisérswhasNageofahe dckdi ilentithed tis fartAeshoRe!th g figiRe 30 is of
the so-called "holeless" type. Around the rimof the top opening of the

washi n 30, | NG C i hot i t he
Vibrat 88 that ¢ np HLOAGeRAe B et Pl iy 14t arE ol B THABDERRRE B " )
the spin-dryi | a ry. J.nside. t washi tub 30, on its botto
surfagia, a %‘Iiﬂ%gﬁf E)tl) °§§ Oé’}/'pr-b?ﬁ rlﬁ%rcefe‘?tglr%bﬁf%ﬁﬁ‘:’:‘rﬁﬁt éat %ﬁﬂ'ﬂ%ﬁ’f’f‘lll%?orw& Mg or
rinsing water inside the tub 30. [0035] The water tub 20 has a drive unit 40
fitted to itthehasa bn stherfsens feat dita Best ssrew fomh of avhiighetha sppponing lsvelirpadbea not or

41, a clutch nmechani sm 42, and a brake mechanism 43, and has a spin-drying
spi ndl e 44 amflustedoulTianiog thepd prahings ts vpashingumichinef Ir torbeil¢vsled.

[0032] In the top plate 11, a laundry inlet opening 15 is formed through which laundry
is put in the washing tub described later. The laundry inlet opening 15 is covered
with a lid 16 from above. The lid 16 is coupled to the top plate 11 with a hinge 17 s0
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 corner portions of
the inner surface of the cabinet 10, and support the water tub 20 in such a way as to
permit it to swing in a horizontal plane.

[0034] The washing tub 30 has a circumferential wall that widens upward with a

gentle taper. This ctrcumferential wall has a plurality of drain holes 31 formed in a



center upward- The spin-drying spindle 44 and the pul sator spindle 45 forma
doubl e-spindl e structure, with the pul sator spindle 45 placed inside the
spin-drying spindle 44. The two spindles both penetrate the water tub 20.
The spin-drying spindle 44 is then connected to the washing tub 30 so as to
support it. On the other hand, the pulsator spindle 45 further penetrates
the washing tub 30, and is then connggted to the pulsator 33 to support it.
Bet ween the spin- dryi ng spindle 44 and the water tub 20, and between the
spi n-dryi ng ﬁé!:?n t pheksiar €
provi ded forﬁ ﬁ?f&ﬁ% akggreo%gl %ﬁé%ﬁwkggggiﬁ%gﬁgﬁ%e space (Eﬁ ow t he
back panel a vvat ve 50 e Fj g d

opened and c %lgsé&o ‘EP%@%EB‘HEP (ngsﬁ%ésﬁi %Er e fﬁﬁ\%l 3(%'(50 ﬂ? fed

cl ean water suc as, tap water though a water feed route, whi

descri bed ledf P'eiﬁkef &Y Rt &rov%@evm Adhetppepeping ot éhwegrngf%ao i pe 52.
The wat er feed pi pe 52 is, at the other end, connected to a water feed port
53 that is cong-ahaped balhagsed? is fitted foatsepprésing tbe)wtbrﬁsmltbatnhta%dlmg)mbé@t he

i nside of the washing tub 30, and has a structure as shown in Fig. 2. [0037]
Fig. 2 is a poderstwien &ititedalt 1 sp@dafor vhewpidiylig vAlndfeedndddy thed3, as
seen fromin front. Into the interitor of the water feed port 53, a drawer

53a is insergadind E.gﬁse Norf §Q@MNWotto Gurkdat, 65 rsafai BhR lﬁlfo?m@g] féﬁﬁrddﬁmgg\ﬂ ded

into a left-han right- hand corrpar rren The and” conpartnent is

a detergent ¢ ment 54 used r I ory space for keeping

det er gent m“%tgﬁ TEHne A SIS Pr[tl %ttgggb “treat ment agent conpart nent
55 used_as _a preparatory space for keep ma a treatment agent in. In a rear
bot t om P¥BSI on of Thwaigetuly Jehies & Sripapritdfiditsd to ats heftomonitars fromdvedoiat e

outflow port 54a is fornmed. The water that has flowed out through the
out f | ow por t Theldrive urst 40 iakludes anotoa 4bot ¢lotch pechamsm d2, ardde rakemedher@npor t
53, and is then poured into the washing tub 30 through a horizontally
el ongat e wat 83, &Arive Pgik-dbfAng spindle 44 and a pulsator 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 spin-drying
spindle 44. The two spindles both penetrate the water tub 20. The spin-drying
spindle 44 is then connected to the washing tub 30 so as to support it. On the other
hand, the pulsator spindle 45 further penetrates the washing tub 30, and is then
connected to the pulsator 33 to 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) 1s
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 to a water feed port 33 that is container—shaped.

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



formed in the front face of the water feed port 53. [0038] Inside the
treatnent agent conpartnent 55 is provided a siphon 57. The siphon 57 is
conposed of an inner pipe 57a that rises vertically fromthe bottom surface
of the treatnent agent conpartnent 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 forned a gap that-permts passage of water. The inner
pipe 57a is, at the bottom end thereof, open toward the bottom of the water

feed port 53gntAfe Q4dHRWnRhRE, 270 is |ocated with a gap left between the
bottom end thereof and the bottom surface of the treatnent agent

conpart 55 sopt hat this serves as wat i nl et en ter is fed
into th ? J?]eat menlt:lgagtésn scélglr?%g‘?? ?mr%rcl S%%“"Jﬁf Y’lewt(ﬁreth?/\b"f’tgf ﬁfe VO e do R8T hi gher
than the top.end of the inner. pipe 57a, on the principle of a siphon, water

i s sucked ouﬁ““kﬁ‘é%ﬁ-t ﬂﬁéﬁ@“&@@ggmtwﬁﬁéﬁﬁﬁéﬁ¥t%%*&W@B@bﬁ3ﬁﬁkﬂ§ﬂﬁﬁon 57,

and falls toward the bottomof the water feed port 53. Fromthere, the

wat er i s poulren indraat.t Hehevintshipnef the Arawds Be is Hivedeghntorrelefidtand asdpvighport 56.
[ 00391The feed valve 50 is conposed of a main feed val ve 50a and a sub feed

val ve 50b. A kaidn@eipafighepi. pE'hd left-Barkiosoibparingnb G HdétBrgemBiompantheatibd Lised
val ves 50a and 50b. The water feed pipe 52 is also conposed of a nmain feed

pi pe 52a th j t t o tithe, iRl -val 5 pi pe
52b that isa%zﬁiégted ﬁéﬁgﬁg?rgﬁﬁn@%ggwial€g¥58%£1ﬁ%g£%%9% eﬁﬁgpﬁﬁﬁgéH pi pe
The det er gerfodcieeicop e 88 wieis s PEPYRLEY opfEfor bRttt gone
conpartment 54. The sub feed pipe 521b js connected to the ceiling wall of
the water fed$nhdrt B3 regn bpitony postien (o he Aetsresptitompaeiment ohpa PeriEmtallys  and

serves to feed water into the treatnent agent conpartnent 55. Thus, the
rout e runni nejofigatgnoutflow port 54a is formed. The water that has flowed out through the

outflow port 54a first falls into a bottom portion of the water feed port 53, and 1s then
poured into the washing tub 30 through a horizontally elongate water serve port 56
formed in 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. The 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 stphon, water is 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



the main feed pipe 52a via the detergent conpartnent 54 to the washing tub
30 is provided separately fromthe route running fromthe sub feed pipe 52b
via the treatnment agent conpartnent 55 to the washing tub 30. [0041] Back
in Fig. 1, to the bottomof 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 iLngo the drain hose 60 fromdrain pipes
61 and 62. The drain pipe 61 is connected to the bottom surface of the

wat er tub 20,3 BroRbiRfe VIR& selR&ort&ls cunf erence thereof. The drain pipe 62
is connected to the bottom surface of the water tub 20, at a place near the

center of . (B804 A ring--shaped pagtitio | is,fix n_the
interi oi&ﬁgft om sﬁl%f é%% vglfvegﬁels c%\‘/ﬁ?‘@ﬁf%%%“@%@é?%&ﬁg 3538§?ff$§ Y E)Vreti on

t hereof to whjch the drain pipe .62 is connected. In _an ypper portion of the
partition waPfb-63 PMECRgRIPe OF iepranan bl Hie AN ahd sl feed yalvenhila ady| i ng
menber 64 makes contact with a disk 65 fixed on the -13- exterior bottom
surface of tB@b waldiei water deed3pipe &3dist dsr eboppéssdnef a reapdeed pipdrRanthatspace 66
bet ween the water tub 20 and the washing tub 30. The drain space 66 | eads

via a drain estink@td /tht eidie teedrvalvess0hand a3 fectiiparsathihagis colheded i@ tiche
interior of the washing tub 30. [0043] The drain pipe 62 is fitted with a

drain valve & hpdadsSs@ ectromagnetically opened and closed. In a portion
of the drain pipe 62 |ocated on the upstreamside of the drain valve 68, an

irt [ i ded. . F the.air t 6 d d  pi 70, T

o oA P PR B 08 bR B SRR e e T
[0044] In a front-side portion of the cabinet 10, a controller 80 is

provi ded. The>- W8H3bgre dhe dotergent sempatngt nfatandt evesdp et avairainte the The

controller 80 receives operation instructions fromthe user via an
oper at i on/ di dgtrggntieninpadment Bl/i dibe sob faeH@ipe 52b is connected to the ceiling wall of

the water feed port 53, right above the treatment agent compartment 55, and serves to
feed water into the treatment agent compartment 55. Thus, the route running from
the main feed pipe 52a via the detergent compartment 54 to the washing tub 30 is
provided separately from the route running from the sub feed pipe 52b via the
treatment agent compartment 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 61 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 portidn 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



top surface of the top face plate 11, and feeds operation commands to the
drive unit 40, feed valve 50, and drain valve 68. The controller 80 al so
feeds display coomands to the operation/display unit 81. The controller 80
includes a control circuit for driving a water treatnent unit, which wll
be described later. [0045] Now, the operation of the washing machine I wll
be described. First, the lid 16 is opgned, and laundry is put in the
washi ng tub 30 through the laundry inlet opening 15. Then, the drawer 53a

i s pulled Ouéxt%ortﬁb?tpﬂﬁélﬁfa é%‘?%é’%&hiéé Af, ar??&%te%g%ﬂ%é iags‘éb%xja{t% &4&

det ergent conpartnment 54%. necessary. a freatnent age in the

treat nent agent artnpnt 55 of .t he ter,fe rto3, Wth t

det er gent an?fafﬁgggﬁgﬁ?rﬂg’ﬁtwaggéﬁ? 2{’)&?(1 ﬁ%,quhlé'gg'ﬂqé%r Ehgdrpin Sﬁﬁ%@eﬁd&k into
the water feed port 53. The treatnment agent may be put in in the m.ddle of
a washing pY@esHapoutleglgrmey tqqthﬂbettep@tcﬁrﬂ@%wgswwmgﬁ@ tortheiniasior obdent
ready to be added, the lid 16 is -14- closed, and the operation buttons on

t he oper at i owashingoiubyOunit 81 are appropriately operated to select desired
washi ng conditions. Wen finally a start button is pressed, selected

processp®4a) e perThy gRch pi?@mciisrfﬁtddowiﬂha drhi@W a6 $has IO WRcirdinfin@tically t0 6.
100471 Fig. 3 is a flow chart showng the entire washing procedure. In step

S201, whet hete,08 aRPLIGGRET B b Yirloh JrREEURCpipd 62 10cabITRE Bl ST NG 1 5

programed t start at a spe tine, | peration 1s
reserved, thg operationflow. proceeds to step S206; .if nqgf, the operation
f1 ow pr oceed@'et alg Ay In afrotgal%g&l'%p@tv ils '828%’,"’ %ﬁ&%ﬁp 8& eﬁiﬁ'ﬁ? ﬁgeada
operation start _tine has reached is checked, Wen the operation start tine
has reached, Pippdft t hethspeperand of thedopdpine & iscoppectadaywateplyyel spighdl. | n st ep

S202, whether or not a washing process is selected is checked. If a
[0044] In a front-side portion of the cabinet 10, a controller 80 is provided. The

controller 80 is located beneath the top face plate 11. The controller 80 receives
operation instructions from the user via an operation/display unit 81 provided on the
top surface of the top face plate 11, and feeds operation commands to the drive unit 40,
feed valve 50, and drain valve 68. The controller 80 also feeds 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 drawer 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



washi ng process is selected, the operation flow proceeds to step S300. The
contents of the washing process in step S300 will be described later with
reference to the flow chart shown in Fig. 4. On conpletion of the washing
process, the operation flow proceeds to step S203. If a washing process is
not selected, the operation flow proceeds directly fromstep S202 to step
S203. [00501 In step S203, whether orimot a rinsing process is selected is
checked. If a rinsing process is selected, the operation flow proceeds to

step S400. THSSPBP Qﬁcﬁ %Z?]:%i’aﬂotll%t{l)i‘l{' ﬁfé Q% gévé?glﬁ(ﬁﬁdigﬂa)ﬁ Lfti? 8§4aqgia§f?lloklji9%¥

described later wt erence to art ~ shown in

conpletion of the, rinsi rocess, the.operation flow proceeds. to step
So0a. 11 °a el deRRe SiTtg bduRBs, e Sinefie Rl RGR b Sesdias
directly fromstep S203 to step S204. [0051] .In step S204, whether or not a
spi n-dryi ng iesisdgyotesses areRariogmedacepingdg thg flowy chagsy showpyn Rigspt 8cess i s

sel ected, the operation flow proceeds to step S500. The -15- contents of the
spi n- dr {004@] pr oceEig. Bnis stitpv 600 shuwihg ltlee cidise vaskidg pateedunsi t n step S28hce to
the flow chart shown in Fig. 6. On conpletion of the spin-drying process,

the operati Ghethéody ft @peRdsn iPreSéroed, $0 whekHer drSidt Rrashiyg F!%prl@ REMs&E toS not
sel ected, the operation flow proceeds directly fromstep S204 to step S205.

00521 1 St 6k S Q5apkfed AL 1 dhELkeO: 11 Sbebffol 8 e tnPERGERSH Bgudlevi ce

(m croconput e I nc rern, automatically per nms a p et erm ned
sequence of termnatin seratipons. Nboreover, the cont er 80 sounds a
conpl eti on aPré’F?eTfBOSt?%g?@;ffgm&’ﬁge PO %ﬁ’%p@f’e‘{éﬁéo %%ﬁ?% procedure. On
conpletion of the entire procedure, the washing nachine 1 is brought into a
st and- biP04Bht e i ninpiiepaZ%h ivdietics or nphibe ppgration sErtfgme bac wached. 1s pherksd. Next

with reference to Figs. 4 to 6, the washing, rinsing, and spin-drying
When the operation start time has reached, then the operation flow proceeds to step

S202.

[0049] In step S202, whether or not a washing process is selected is checked. If a
washing process is selected, the operation flow proceeds to step S300. The contents
of the washing process in step S300 will be described 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 5202 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 proceeds 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 S203 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



processes will be described one by one. [0054] Fig. 4 is a flow chart
showi ng the washing process. In step 301, the data of the water |evel

i nside the washing tub 30 as detected by the water level switch 71 is read.
In step S302, whether or not the sensing of the volume of laundry is
selected is checked. If the sensing of the volunme of |laundry is selected,
the operation flow proceeds to step S308; if not, the operation flow
proceeds directly fromstep S302 to -46ep S303. [00551 In step S308, on the
basis of the rotation |load of the pulsator 33, the volunme of the laundry is

nmeasur ed. Af @fienlid6f (HEBSI fﬂgyiﬁ% pdtessvialstepes 50b RA1 R AEALIbRR 14ibOMith RFQeRRds to
stop S303. [00561 In step S303, the main feed valve 50a is opened, and water

is fed viat ' an : . j e
wmshing tub SoTCAI SHEESRPT REE N RimilBhet of BRuRRubipALE. BEP | |
the detergent c tment 54 of th t feed,-16- port .53 is t, .n the
washi ng tub %&%ﬁ%" ?“ﬁeﬁ‘é Botteh gzqﬁe%?ﬁw@féﬂ%ﬂg‘éﬁﬁ 45 B?tosﬁeegged’ en the
water |level switch 71 detects that the set water |evel is reached, the nmain
feed val ve sergrationdlaysprgceedp diresily fope sigp 5304 o iR $05ceeds to step S304.
f0057] In step S304, famliarizing is perfornmed. Specifically, the pul sator
33 is 1963} ed al knerstept 4295 rthe heonfiwilerard, amd paeicatase thdi rppodessims dayicagi t at e
| aundry and water to famliarize themw th each other. This pernmts the

llaundry to aﬁﬁi@folao@pﬁtfe})qhaaaemt«:ﬁﬁn, auMdHi RONBY perfdrmisSa PledOeRMingd Mq@efde permt
the air caught in different parts of the laundry to escape. If, as a result

of e fam | bfelriuithg biRatBkC MoRilr 3% SELGALEH BNDS BLRion LRYely W Lt
wat

71 becones | ower e orrginal 1eve in main feed
ygl vre egto gr LZi_n%R:%&egnet gon];p?gtgons of Qllnee Was tigé proce Lrlre.so()tnhgcgmi[)lggons Br the tcgtrireI evel
procedure, the washing machine 1 is brought into a stand-by state in preparation for
the next washing procedure.
[0053] Next, with reference to Figs. 4 to 6, the washing, rinsing, and spin-drying
processes will be described one by one.
[0054) Fig. 4 is a flow chart showing the washing process. In step 301, the data of
the water level inside the washing tub 30 as detected by the water level switch 71 is
read. In step $302, 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 is fed via the main

feed pipe 52a and the water feed 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



[0058] At this time, if the selected washing course includes "cloth type
sensing," at the sane tinme that the famliarizing is perfornmed, the sensing
of the cloth type is also performed. At the end of the famliarizing, how
the water |evel has varied fromthe 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-absogbi ng one. [00591 When, in step S305,
the set water level is obtained, the operation flow proceeds to step S306.

In step S306y4i &4 ﬁcﬁ@'}rgﬁi@%smngrfuﬂ 5¢ St hidghe g@ﬂ?, Y dchfHEvaleSEY is cidq. Mot Or

41 rotates the pulsator 33 wth a predetermned pattern to form inside the

RSN 19 b §hen BB YRLEL B Rl OB G S ISoB The B0

current, the Taundry 1S Wwas r ake chani s I e5 rake to

t he spin-dry i.ndle 44 so,that, even when the washi ng _water and |aundry
nmove, the V\langl(? ﬁﬂv‘f 5@“ lsﬁb’s%é‘é‘?mﬁt"p?@f’a‘ﬂ OW[RIORSEYS tﬂt“"&’a?’o@nd of the period

of the main water current, the operation flow proceeds -17- to step S307. In
step S3M237k he pulnssiemrS384, familiaaing s @erfomnasint ISpedificatiyk dhe polshtaurddris | oose
so that the laundry is spread evenly inside the washing tub 30. This is done

in  prepar atiotited dterddngdy dpihs felimardgnd evérsé difectibng foeagnate haumdryt and Bfter §00061]
Next, with reference to the flow chart shown in Fig. 5 the rinsing process

will be desgpil i e thenk SVith chéh Sth&P %ﬁ%e{lﬁi@meﬁaﬁﬁw RhbRYBEETRint wak: f or ned.

This process w be described later reference to the flow chart shown

step G011 YoERE WlotSS MR R LB SE ok Ga dRRG Bl et REHBRRECE < °
fed up to the set ter level, [00621 After the feeding of water, the
operation RS odledd rF%‘“s‘Pfe‘Be@G ariging s the gvatesslgvel as Lefected ythe gvater
performed. During this famliarizing in step S402, the laundry that has
stuck to thelevelswiieh Hlubecames hover sharsB@Ooriginsl el ythery ipstepeS¥)P, the made | oose
feed valve 50a is opened to feed supplemental water so that the set water level is
restored.
[0058] At this time, if the selected washing course includes “cloth type sensing,” at
the same time that the familiarizing is performed, the 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 pattemn to form, mside
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

30 does not rotate.

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



therefrom and is famliarized with water so as to absorb sufficient water.
[ 0063J After the famliarizing, the operation flow proceeds to step S403.
If, as a result of the famliarizing, the water |l evel as detected by the
water |evel switch 71 beconmes |ower than the original level, then the main
feed valve 50a is opened to feed supplenental water so that the set water
|l evel is restored. [00641 After, in sigp S403, the set water level is
restored, the operation flow proceeds to step S404. In step S404, in

accordance W Sy7seq ét §3W§?ﬂp}9¥satt&%34§ﬁ es 1ﬁt@§mttg??t rﬁz}:ke tﬂé the

pul sat or 33vv| a predeterm ne tternto torm |n5| e was t ub

30, a main ter curr nsi th.t LN rre the

|l aundry is 2‘3’?? Otg'at tﬁﬁgauflgrytlﬁéprg @gYei“)/?{ alde% wﬁ%\eﬁe@haﬁ:ﬂ Q%ﬂ “WPBplies a
brake to the spin-dry spindle 44 sqo that, even when the rinsing water and
laundry rmvePrePfl‘{é“O“V\Eémeﬁﬁmﬁwmgﬁo"éﬂ@’so%? wighing Wb 300065] At the end of the
period of the main water current, the operation flow proceeds - 18 to step
S406. | W061kp S408extt wigh penfbnsaca)uo B8 flpwtchare shavm iy Figt §.athe kipsing proméss wile

| aundry | oose. This permts the |laundry to be spread evenly inside the

washi ng tub BOdésoribadl ePasRin sep 5600, NPirsdiyigdi¥eddqy iy grfirmed. THOBftedsn the
above descrlptlon rinsing is perforned as "stored-water rinsing mhereby

rinsing is pghf g H&@P}%& [edr i PR (R ?l()ﬁﬂc}Laﬂ §h|39rnvﬁsﬂ‘] 7 CARer3fis

however, al so possible to pertormrinsing as ower ri I’lSI vvhe egy wat er

IS sprayed ont the | aundr omthe water Qr 3 shi ng
Lub 30 |5 keftIpERE IR ity swrgtbo@eﬁowWeﬁd%rﬁﬂaéggféf’fﬂﬁnsrha 6905“@30’6‘?, or
whet her to adopt both of them _is determ ned through selection by the user.
[00671 Next , mintfred ees ¥adeopaned raadnrasn iz ied up 1o svist waterlegel 6, the
spin-drying process wll be described. First, in step S501, the drain valve
68 is of®¥aaH. ThuAftet the feeding of water, the operation flow proceeds to step $402. In step

8402, familiarizing is performed. During this familiarizing in step S402, the laundry
that has stuck to the washing tub 30 in step S500 (spin-drying process) is made loose
therefrom, and is familiarized with water so as to absorb sufficient water.

[0063} After the familiarizing, the operation flow proceeds 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 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
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



washi ng water inside the washing tub 30 is drained out of the drain space 66
via the drain pipe 62. The drain valve 68 is kept open during the

spi n-drying process. [00681 When a predeterm ned period of tinme el apses and
nost of the washing water contained in the |aundry has been expelled out of
it, the clutch nmechanism 42 so switches that the notor 41 now rotates the
spi n-drying spindle 44. This causes thg- washing tub 30 to rotate for
spin-drying. At this tine, the pulsator 33 rotates along wth the washing

tub 30. [00 e ' t-at . hi Wadry is
pressed ont gt%tjsﬂdgss‘%oﬁt ep?%%s gﬁ%ﬁ%%&%&f’?i%lrgaléﬁgltmtg#'ﬂgﬁlggﬁgs ?ﬁr?gﬁ% LB%H@% under
centrifugal force.4Thus, .t washi wat er, contained in the. | gundry.

col l ects on PRE i Aty P%P“tgt}ﬁ? A%‘Ea%'f t%t & SPrEqd EYﬁ#YGFE ithF %Eﬂngg}’ggﬁemms hi ng
tub 30. At this tinme, since the washing tub 30 is so tapered as to

gradual | y vwRﬂﬁ?“HHdeHﬂﬁ§PH@§EWB5@6“@brIier, t he washi ng water acted upon
by the centrifugal force rises along the interior surface of the washing tub
30. - 1[90%fen t hdnwdehabayewdtseriplieaciseng he pegpanedns ‘tforedrwatea simsieg™ ub 30,
it is discharged through the drain holes 3 1. After |leaving the drain holes

3 1, the waswhérgbweiighg b pesfonhbe withtrRisin@rwael ftare iv thet Washimat@b 30ublt3g, and
then flows along the interior surface of the water tub 20 to the bottom of

the water tufy 2z TheN 8‘i§sme "i@fﬁé‘:ﬂgﬂnv\?ﬁs g§ 689&»%%%{5 ’ Q%{ reby VHI'&[ %abi net

10 via the drain pipe and t rain 5 connect erveto. 070] In

the operation flow sh in Fiq. 6, first spin;dryj i s.perforped, at
ol at very 1 Buved ol R tupdy el s il fra B e e S S bR B i gn
speed in step S503., After step S503, the operation flow proceeds to step
S504. | n st egtatigg At lowy greedy pphjchomods abppsieg posdopt. 1o vehstherin adont pothsof
stopped, and the term nating operations are perforned.

them, 1s determined through selection by the user.

[0067] Next, with reference to the flow chart shown in Fig. 6, the spin-drying process
will be described. First, in step S501, the drain valve 68 is opened. Thus, the
washing water inside the washing tub 30 is drained out of the drain space 66 via 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.



[0071] A water treatnent unit 100 is detachably attached to the washing
machine 1. Now, with reference to Figs. 7 to 20, the construction and
functions of the water treatnment unit 100 and what role it plays when
nount ed on the washing machine I w1l be described. [00721 Fig. 7 is a
perspective view of the conponents arranged on the top face of the washing
machi ne. The water treatnent unit 100 is disposed substantially at the
center of the top surface of the backl1panel 12. The water treatnent unit 100
is constructed as shown in Fig. 8 to 19. f 00731 Fig. 8 is a plan view of

the water trgaeABRRE whishitg WOQr reabihs flheQupplr kit &F thOWaSiThe WieW, ithe dRMargdd 9. 10
is a plan view of the base of the case of the water treatnment unit. Fig. |

| is a vertiggly r@etﬁeupmho 4k 8y tﬁhsﬂ]eahﬂg 1@1&31“8@ Jr%wgfktglgtslz is a

verti cal sectlo V|em1ta en along 't ne

| | .1 d
Vi of ¢ he feigfon i Efr%@ﬁﬁm? Elﬂ%g%d o &e“%ewsef%%&a? mt?fﬁaf sl S OF ow

taken along line DDDin Fig, 16 is a vertical sectional viewtaken
al ong |ine E¥gler fulr39 todhe ;bpgomqu ﬂ? walggrtup 4 Bwa: ithsh aaskipgwatelk dn  al ong
line F-F in Fig. MFigs. 18 and 19 are partial vertical sectional views of
t he washi ng dichmrged dut hfitheregbinbtel Ovaa dre draia gl peedit andntht di-00 hesettclorokectadner et o,
taken al ong nutual |y perpendicular lines. [0074] The water treatnment unit
100 has a cagrrel®l that has an el ongate, for exanple oval, shape as seen in
a plan view and that is nmade of a synthetic resin. The case |0l is conposed

of 2 baggydp 1 2 AdhAopaNRtn Hut shil 379 O¥SHrkGiPARGA % heflomfBh b t P

surface of a, a arltlonvval is elliptic
00 el g?wéﬁw oo U R BBy L 1
the top end gt];p tSrS]((JaB paﬁrxfgtértslte%nSSOIi the operation flow proceeds to step S504. In step 5504,

the supply of electric power to the motor 41 is stopped, and the terminating operations

are performed.

[0071] A water treatment unit 100 is detachably attached to the washing machine 1.
Now, with reference to Figs. 7 to 20, the construction and functions of the 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



102. Wth a ring-shaped sealing nenber 104 put between the double walls 103,
the cover 101b is placed over the base 10la, and then these are tightened
together with screws 105 put through the cover 101b frombelowit. In this
way, the base 10la and the cover 101b are put together, with a space 106

| eft between themthat is surrounded by the partition wall 102. The screws
105 are arranged at four places. [0075)-As descri bed above, the case 101 has
an el ongate shape, and in a portion near one end thereof, an inflow port

107 and an oydhhow OLE nggQS%QVQM&Xi %qonéf@ii&ptﬁéﬁalo@@tlge%-@fﬁiﬁ%p?@' The

inflow port 107 an w port 108 protrude downwar romt ot t'om

surface of t se 101a, per.pendi cul arly there . ahd . arLanged .
concentri cal l:':ig P({/a\ﬁstahve{tﬁceal ?%Flﬁ%%vbe& {aﬁirb¥log%ﬁn%h§3 ﬁi@gbﬁq’s Il%vb 5%%'? er%?; in.
Here, LL concentrically" denotesf}hat the outflow port 108 is. |ocated

i nsi de the s¥EtemhaEvakEen alope dme b-Kapdgpldr ¢ Figsy 18 aad 1d0ue ravial ¥eitistlut el y
require that the inflow port 107 and outflow port 108 be arranged

"coaxi al | y, "sepfienal viewsoé i washingamathimed havinggbé wetsr reatdhieniguniohl0 aiachiedeach
other, or that the inflow port 107 and outfl ow port 108 both have circul ar

sectional shiapes, tdien hidhng neitidigipspehdicilankigr , where a construction is
adopted in which, as will be described |ater, the case 101 is attached to

and det fro j ' I i LSt fab £d erabl e,
e act Uy pr act | oqehReinEs RCIGas o clke PO B bt Rohgols, ey BlPlen
outflow port 108, be arranged.coaxi all nd__Ln addition that -the infl],ow port
707 and bt 17 DUk 26 Hamndow 2o rEmatde ket ol Sefatiaias,
where the case 10 1 is not attached by be-Ing twisted but it is put into
posi tion si MSImBgsedentaPass blacmdra eopven b\beplaged qver the bassoifiiai pPa thetordopt a
construction in which the inflow port 107 and outfl ow port 108 have the
cent er s t herswfacelel/ihatbest 10l nompasticorawell 162 isoformédkthahimediptisdn skapalas s¢teapes

ot her than circular ones. [0076] In the space 106, another partition wall
109 is formegh a P pidtd | OnOtheVltdoml ©®@face of the cover 101b, double walls 103 are

formed, into the gap left between which is inserted the top end of the partition wall
102. With a ring-shaped sealing 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.

[0075] 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 10la 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



is conposed of a partition wall segment 109a that rises fromthe top surface
of the base 10la and a partition wall segnment 109b that is hung fromthe
bottom surface of the cover 101b. The partition wall segnment 109a forns a
dead- end passage 110 that 1is open at one end and cl osed at the other. The
outflow port 108 is |ocated at the <closed end of this dead-end passage | 10
(see Fig. 10). The inflow port 107 is2ppen toward outside the partition
watt segnment 109a. Thus, the inflow port 107 and outflow port 108 are

separated from,eaaD @ENSL u%x tﬁmﬂgwdﬁ LW&YEPMtﬂ%WEO%g?rﬁnéhé\[rggiz&har-rhe

partition wall segnent 109b fornmed on the cover 1 alitgned wth

t he open end_of. the rtifion | 1,.s€ nt 109a, and serves as_an. extension
of the: deadsSrarfSu8Rh. b8 {Rreame Bt e Ao bR R ™
fl at-shaped el ectrod 113 and, 114 are arranged paralle| to and at a

predet er mi neﬁ’lhlcﬁt%'srvﬁfb? Sﬁﬁ‘@%#t‘?ﬁ ﬁ\@r‘%asel'lli‘él éﬁ%‘@cﬁ%g’saﬂdﬂ%ﬂ%‘ﬁé trom the e nade

of a nmetal fromwhich nmetal ions that exert an antimcrobial -22- effect can
be produced, westamgmashioé 1s by theingt talisted, it i diefryalde] e agtuabyp pecticedniak thinc.
[00791 The el ectrodes 113 and 114 extend fromthe entrance of the dead-end

passage 110ehbydimdnt ttat tigtifrfiowpparin7 ka8 outfloey Y&t €08 boakalpas cbi-oMBbdandit 0 t he
space 106 through the inflow port 107 is guided along the outside of the

partition wal adkg{g)ggﬁattt € inffod} BOZI{]?? %d 6‘%0&%%3% ﬁﬁ%dbd%ﬁ‘ﬁﬁf@(ﬁrcjaiag get%[ﬁ%af’vat er

then enters the end passa and t rlows along t engt h of
the electrodes 113.and 114 toward the.outflo ont . 108. 080]. Wt.h water
present insi %éap?sne In g casephyere %ecﬁseafbgr‘%%ag?‘\?%eﬂgﬁ t\‘?&gtt%%éqog‘ﬁ IQBBN 13lp

bet ween the el ectrodes 113 and 114, ions of the netal of which the

el ectrodes Rasignumplybydeinsprascd framabaye it is alsmpRpsidn & adopbs censEReian on t he
positive side. The electrodes 113 and 114 are each forned as, for exanple,
a fl at - shapeih whigh ghwinfloi pegt 107 and outflow port 108 have the centers thereof deviated

from one another or they have sectional shapes other than circular ones.

[0076] In the space 106, another partition wall 109 is formed. The partition wall 109
is composed of a partition wall segment 109a that rises from the top surface of the
base 101a and a partition wall segment 109b that is hung from the bottom surface of
the cover 10tb. The partition wall segment 109a forms a dead-end passage 110 that
is 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



measuring about 2 cmx 5 cm in wdth and length and I mmin thickness, and
are arranged at an interval of 5 mmfromeach other. 100811 A slight gap is
secured between the top end of the partition wall segnent 109a and the
bottom surface of the cover 101b. This hel ps conpl enent the supply of water
t hrough the entrance of the dead-end passage | 10 to the outflow port 108,
which supply tends to be insufficieoppiLf that route is the only one by way
of which water is supplied thereto. [0082] On the top surface of the base

101 a and on t f . . i d

proj ecti ons ?&%&?fﬁg&a{ﬁgﬁ@g‘?’ e?&gp %% 8% %P?rrg%ﬁ% or &ﬁgfga@ H%J?f: #é)%g?ag@? ir?lg‘oles 113
and 114 yth the.el ectrade 13 d 114 sandw ched be € he, proj ections
11 & ang o gieotne T sl dend S5 i liacr SkUGeE PRLESSEE | o
the electrodes 113 and 114 are firn1¥hheld W th predetermned intervals

| eft bet weenl thiavesd (e outflaw porb 08 hebhe ovatendhatnhasy flawed ide ths spase 19arti tion
wal | 109, the base 10 1 a, and the cover -23 101b. [00831 On the el ectrodes

113 and 114, throughakd mfibivqroetolf07rie guided eloag threarutsideodf thdpartidan walid 0 asthage 110,
connector blades | 12a and | 12b are fornmed. The connector blades 112a and

112b penet r agirafcd\at B tdetdibnd palshd?d] TENIBE Wat& BB ehiBR RaUBadLObkPpasdd

protrude fromthe bottom surface of the base 10la to form connector portions

112 Vihereap,q by 1nah ngWs BBk ofdién e?})é%gléc%fl?so{ i3 48 13" de‘%%% Hifloh @

portion of the’case rone ereo e connector rtrons 112
are provided in portion of the case 101 near the opposite end thereof The
direction i np%i@n the inflow port 107 and outflow port 108 protrude is the
same as the direction in which the connector portions 112 protrude. [00841
On the K48@] 10 1 Withhwgtenereshmoinside 1the ase flB1.nwlen hapregetemiined vhlageaise 10 1
to

applied between the electrodes 113 and 114, ions of the metal of which the electrodes

113 and 114 are made are eluted from whichever of them is on the positive side. The
electrodes 113 and 114 are each formed as, for example, a flat-shaped plate of silver
measuring about 2 cm 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 10%a
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



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. (00851 On the outer surface of the inflow port 107, a
ri ng-shaped groove 117 is forned in which to fit a seat ring, which wlt be
described later. Near one end of the cover 101b is provided a |id 118.
Below the lid 118 is forned a throughgohale 119 that penetrates the cover 10
1 b and base 10 1 a. [00861 As shown in Figs. 18 and 19, in the back panel
12, a water fggd port 171 and a water receive port 172 are provided. The
water feed port 171 and water receive port 172 are forned integrally in a

single pass formn 0, a d are sed thro openi ng
f or ned x@gﬁle bac@ﬂgg CT{%’% 'ﬁgbaﬂétli By H’(?Fet(’fi'?ﬁr %ﬁ@r%ﬁ?QFg\Ee% Ve port
172 are both pipe- shaped and are arranged concentrically with the axi al
lines t her eofnd/passageail0, conpectpobledes Ieaend hi2hwe dermede d The eennevior blademt er
feed pipe 173 protrudes horizontally. The water feed pipe 173 runs into the
wat er feed véalleears] 12ingenetrateon natdrgght sehlirgumlmban 1 Lhiahd tist bateldlhpasd to a
faucet of tap water. In a top portion of the inner surface of the water

feed port 17douki86 @ORE telldtodd SurfRe¥dhd BAR MNWLAD fbﬁﬁceﬁse@mtpohﬁ%snéw are
inserted. Near the bottons of the recesses 174 are fornmed, though

unillustrate I [ of the
bayonet hookgnff% ngg?&?ﬁQO5 §§m$%%g¥¥ghgﬂy%8T§9gﬁ%$%§gﬁ%thg%ﬁ%§%t|on
pi pe 175 that, protrudes . from_. the bottom surf of thi ter S
f or ni ng renbdd 16 ongad HsaRot ﬁt]‘ﬁé"%“’ftpﬁa‘c"“f‘ 358 o moriied St oo Bl Wor t 53
connects to the connection pipe 175. [0089] In the back panel 12, recesses
177 are for neaseilf meahihewpppsitecasdribereels  Thedireetin ih1whigh ¢hej wlewtpatt 19%si de
the recesses 177 are arranged, though unillustrated,

and outflow port 108 protrude is the same as the direction in which the connector

portions 112 protrude.

[0084) On the base 101a, bayonet hooks 116 are formed that permits 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-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 panei 12.  The water feed port 171
and water receive port 172 are both pipe-shaped, and are arranged concentrically with

the axial lines thereof vertical.



connectors. These connectors are connected to |eads that are laid wth a
predeterm ned margin so that, with the connectors taken out above the back
panel 12, they can be connected to and di sconnected fromthe connector
portions 112. Wen the connectors are connected to the connector portions
112, a drive circuit (described later) is electrically connected to the

el ectrodes 113 and 114. [0090] To attagh the water treatnent unit 100 to the
washi ng machine 1, first, above the back panel 12, the connector portions
112 and conne r C n Q h and n.the |nflo ort 107
is i nse do% | nto ﬁt& al/gta“éﬁerf%e f” %‘%{%{ {%F"h pspe mtmﬁes Oé"zgnte lsphooks
116 are |nse ed in the cesses As_the ca rom
above, the iﬁ‘? s iads) f j uas e qwgte(,\&pgrvalfvggg fﬂﬂ;}ts 0217“1‘: @"‘?'ﬁg
outflow port 108 into the wat er receive port 172. [00911 After the inflow
port 107 is §tueiuuratndthopsiteafaugeteldpp Wateo e tappertioneddhepisner sutfgce ofwhen
the case 101 is slightly twisted, the tips of the bayonet hooks 116 engage
-25- with ththeevgadestguit ]t?dtteicesses 174 drb €orfred émts @shidh/the bhipwiet boakpll V6 prel | i ng
the case 101 does not permt it to be pulled out- In this state, the lid |

| S i's openedinsafidh. aNSEF B boktons SF ﬂtehfdeyees e A EGHER, Bl gh hluskstgwed

into the water passage form ng nenber 170. Th| s prevents he case 101 from

{8535'1“%hea36tgg3&ﬁre TS with et eveiedfe i o W DGR M h e T
with a %\hrlng 179f|tted|nthe rlng sha ed groove 117 Of%alg i.nfl ow
port 10 08When t hehswyatsr receive RovE e lgads fo &@em%tlw Ripg 1t/e thay gr fi ﬁ@mmachl ne
1, the seal ring 179 keeps the inflow port 107 and the water feed port 171
wat erti ght athei ettomeachcoohthe. wite0s8hagedoteingaherabee 148t e Ant elleew pinet 176n] t

100, first the lid 118 is opened and the screw 178 is renoved, and then the
case 10 1 i sthaweadsad thewitbrefeell paE 53 6onnepe @S the @ofutectib@pipe 175.

[0089] In the back panel 12, recesses 177 are formed into which the connector
portions 112 are inserted. Inside the recesses 177 are arranged, though unillustrated,
comnectors.  These connectors are connected to leads that are laid with a
predetermined margin so that, with the connectors taken out above 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



in which it was tw sted when attached. This causes the bayonet hooks 116 to
di sengage fromthe engagenent portions. Now, the case 101 is pulled upward
out. Then, the connectors are di sconnected fromthe connector portions 112.
[ 00941 The above-descri bed attaching and detaching of the water treatnent
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 treatnent
unit 100 easily by himor herself 10025} Fig. 20 shows the drive circuit 120
of the water treatnent unit 100. A transformer 122 is connected to

fﬁ (r;rg(r)]g:l a: I gwﬁn a{erér%ug&@lex@ b6iohd fn O WRksst? 174.0 196@ RimPRVSuLiEhY @hdcAHR

to a predeterm ned voltage. The output voltage of the

transformer 42 obBpbifit 111d 88 pBifeolit! 1 WAV Sk CHE | Bls §lobElla! adf oA | ©

then regulate Pa"a cons voltage by a tonstant Vo agé circurt 124.

To the const oIt i IS connected a constapt current circuit
125. The con@a}ﬁ’t%&(ﬁﬂgﬁg}l‘ﬁ&% éalet]ﬁﬁz@r%edo‘a@r F Seier passags XM PERESTdr i ve
circuit 150, which will be described -26- later, is always fed with a

constant cur F@nt This preynts tho sasst 10} £rararotating, |andﬂh@neesit85ttamb@ﬁnabfr®se§1 t he

el ectrode drive circuit 150. [0096] To the commercially distributed electric

power 121 i stothewasHigomachingobral lel with the transformer 122, a rectifying
di ode 126. The output voltage of the rectifying diode 126 is snoothed by a

capaci t @podR7, i SThEhef egéﬂnaﬁﬁﬂuﬂ 100G 3tt4P8S b iHe \mhtng%c%e PR @Ssteant

vol t age CIrCUIt 128, and is then ed to a central l'er 130. The

central cont 1 ontr he S i at 1.s

connect ed be é%e’}r?e%trtleedggr% o?g ?{/’; 8%5%[3 “Eﬂ"“f ﬂ%nllﬁgn;‘f%g?%&; vﬁ? and

t he connerC|aI di stribute Iectrlc power 121. 097) The el ectrode drive
ciroutt 150 PeBeAt it Oh iR et vashEsRasnGL, 16 to#] rng I3ckeEh tind Do,

and resistors Rl to R7, and these are interconnected as shown in
inflow port 107 and the water feed port 171 watertight against each other.

{0093] To detach the water treatment unit 100, first the lid 118 is opened and the
screw 178 is removed, and then the case 101 is twisted 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 upward 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
voltage circuit 124 is connected a constant current circuit 125. The constant current

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



the figure. The transistor Q and the diode D together forma photocoupler
151, and the transistor 2 and the diode D2 together form a photocoupler
152. Tbhat is, the diodes DI and D2 are photodi odes, and the transistors Q
and 2 are phototransistors. [00981 When the central controller 130 feeds a
hi gh-1evel voltage to a line LI and a |owlevel voltage (or a zero voltage,
i.e., "off") toaline L2, the diode_Bg-turns on, and accordingly the
transistor @ turns on. Wen the transistor @ turns on, a current flows

through the [g5i ﬁtaﬂﬂwérsft%d with a @&Qtaﬁ?wr@g irh Pécti&@%f Q%?%S)g\g _;thn g\% %eﬁ@t@ﬁé‘cs'[ or

@B is biased, causin I's transistor to turn on. e ot her
hand, since theiﬁho e DId ids of f .t transistor Q is off, and accordingly
the transi st 37 B GFSHCOE 9B¥F oyt 1 state, a current flows fromthe

posi ti v&osi de electrode 113 to the negative-side el ectrode 114. Thus, within
t he wat B1096} r eat mbithe, peramerseallydistaibuied plechicepesvert d sronnedind. po piraflgle

el ectrode. -27- [0100] Wen a current is passed through the water treatnent
unit 100 in wub thd ractonoar 12 aaedtidying tiode | 26h eFleamtplteobbgectitimdrectifythgon t he
positive side in Fig. 20 wears off, inpunities present in water deposit in

the form of grate20R suhRtRHestT ARacibt42P s tHef redi@fad int® atbikant Tbitfpedsgr ades

the performance of the water treatnent unit 100. To prevent this, the

e performance of the vater . . |
'n'a forci bi & avee) Fae Scl T Snd G PRAGE y At e P30 PRIEARE 01

Fover se.t he GIEHEELFBaEl e ganin b o et mested bERGrR Bht 54 Fove i
t he opposite direction between the electrodes 113 and 114. Now, the
transi stors F piEagucod af g tragsformise 122 -andi e qrosanagpreialy digribipted glectneThe
m croconputer 130 incorporates a counter function, and perforns this
swi t chi ng evpower 121.
[0097] The electrode drive circuit 150 ts built with NPN-type transistors Q1 to Q4,
diodes D1 and D2, and resistors R1 to R7, and these are interconnected as shown in
the figure. The transistor Q1 and the diode DI together form a photocoupler 151,
and the transistor Q2 and the diode D2 together form a photocoupler 152. That is,
the diodes D1 and D2 are photodiodes, and the transistors Q1 and Q2 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 tums 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.
[0099] On the other hand, since the diode DI is off, the transistor Q1 is off, and
accordingly the transistor 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.



time a predeterm ned count is reached. [0102] If, as a result of a variation
in the resistance across the electrode drive circuit 15 0, in particular in
the resi stances of the electrodes 113 and 114, the current flow ng between
the el ectrodes decreases or a simlar situation occurs, the constant current
circuit 125 raises the output voltage thereof to prevent a decrease in the
current. However, as the accunul atedzgse tine increases, the water
treatment unit 100 ultimately reaches the end of the useful |ife thereof.

When t higobpPPensyieh ol Girfdf is'p%g@fmmpk\gf&%e%\ﬁﬁmt PoFIRCIRARRclidh t he

current even by swtching to the for ectrode cleani ng node, or by

rai sing the tput. _voltage of th onst.apt _current.  Cir cult 5. [0103] To
cope with t h?og,ap#éﬁg;{ e (‘:hlq}‘eéeljals ttheuﬁﬁcg?ola iles}gl?snm %R?Slflﬁeeﬂgﬁt"} Efﬁ‘ :Eﬁl% snﬁﬁget ween
the electrodes 113 and 114 of the water tyeatnent un”&hloo i's npnitored by
moni toring IRRMIASS PESEntIR el depasif d they %rmp@f scala@n thpelectrpdes 11, pn dhpy
becones equal to the -28- mninmum perm ssible current level, it is detected
by a current negatize sidon EThisigigtaddsihe peffhoningt of et watar trbatmenthienii 6. mikm

perm ssible current |evel has been detected is fed froma photodi ode D3

included in prephatbicatpkRitrdderive @irauip U i0tsh aaeigire) th&ihit cdntel dpdetbd disd he
sanme photocoupler 163 to the central controller 130. The central controller

130 then dri ¥E8forMbR efectbiie ll:ﬁmﬁ’é‘rn grt indicating neans 131 to nmake it give
out a predeternfﬁéd mafh?ngcin |ca?#dn. The alert indicating neans 131 is

provi de Ln the eration/di .a it.8 1. [0104 reover,. 1.0 cope with a
faul t sg%ltqll Es a sﬁg f?veﬁertg'ﬁ ipf’ﬁi%}l?%i)ﬁ&f’ edecEpiss Bﬁacé’LH?l\fit)(i?é'goﬁ?rr 1cgbi YES there
is provided a current detection circuit 161 for detecting that the current
has becone hitgykentrel $arasttpdeyrsss the voliagesifed foythe lings Adrand a3 a9 thatyg quEnbasi s

of the output of this current detection circuit 161, the central controller
130 drives tflews in the opposite direction between the electrodes 113 and 114. Now, the

transistors Q1 and Q4 are on, and the transistors Q2 and Q3 are off. The
microcomputer 130 incorporates a counter function, and performs this switching every
time a predetermined count is reached.

[0102] If, as a result of a variation in the resistance across the electrode drive circuit
150, in particular in the resistances of the electrodes 113 and 114, the current flowing
between the electrodes decreases or a similar situation occurs, the constant current
circult 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 125.

[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



alert indicating neans 131. Likew se, when the output voltage of the
constant current circuit 125 becones |ower than a predeterm ned m ni num

| evel, a voltage detection circuit 162 detects it, and the m croconputer
130 drives the alert indicating neans 13 1. [0105] How the drive circuit
120 drives the water treatnent unit 100 nounted on the washing machine I is
as follows. [0106] Fig. 21 is a flow-@8&rt show ng the sequence for adding
nmetal ions. The sequence shown in Fig. 21 is executed in the stage of final
rinsing perf ghigBurh PedhiSble SBrent BOLINi WS delectel byeNtdrrdd delBtSPERAR f3p. f | ow
shown in Fig. 5. Specifically, when the final rfinsing is started, then, in

step S41 1, ti%ﬁnﬁ{onntﬂﬁtﬁlg%im ec?’téla]qqtgﬁ-igi% ciuﬁ'@lzte.e%l lfﬁc:glbg&{ gogeét | férﬁf@&ked'

If "addition of metal 1ons" I's se Nroug ection opera

perfornmed on gt he operat.ion/display unit 81, then f.l ow proceeds tq_step
$412; if not ,ﬁnr"i‘ué3 Eﬁ%?éf’&%ﬂ I"g"\wd%fidé‘e%djgot"SO q%rptlgil‘gf a_pRploiappiste] (351 step
S412, the main feed valve 50a is opened so that water is fed to the water
treat ment unilfcluded igtthe spme ddotacaipled 193 sntheatantrabicpnrellonddls| Yhe cemtradr i ve
circuit 120 apples a voltage between the el ectrodes 113 and 114 so that ions
of the net alcoofrolihildthtlicheyives, eriznmilee B3 eanadlert adidating mehrs 1t ormakEhegiear r ent
that flows between the electrodes is a direct current. The water contai ning

the metal iongthprdde@rminBd M4eking RRlivEbE! TiReMleRQhdicaihg MtRsINE ivEobideg tub
30. [01081 When a predeterm ned anmount of water containing netal ions has

been added qﬂqmgggﬁﬁﬁmgggﬁ&ﬂhh%T_of the metal ions in the rinsing water is
ed a "pre

judged to have reac etermned level, the main feed valve 50a is

cl osed, the application of the oltage to the electrodes 113 and 114 is
Ct oppet (011106) “RsreSith16 o widh 8 4aoiPish 36 nshort Sheaemihia o Redinds e
pronote contact between the )

circuit 150, there is provided a current detection circuit 161 for detecting that the

curtent has become higher than the maximum permissible current level. On the basis
of the output of this current detection circuit 161, the central controller 130 drives the
alert indicating means 131. Likewise, when the output voltage of the constant
current circuit 125 becomes lower than a predetermined minimum level, a voltage
detection circuit 162 detects it, and the microcomputer 130 drives the alert indicating
means 131.

[0103] 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 tn 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

5412; if not, the operation flow proceeds to step S414.



| aundry and the netal ions. The agitation is continued for a predeterm ned
period of tinme. [01101 Next, in step $S414, whether or not addition of a
treatment agent is selected is checked. This checking rmay be perfornmed
earlier; for exanple, it nmay be perforned at the sane tinme as the checking,
in step S41 1, of whether or not addition of netal ions is selected. If
"addition of a treatnent agent"” is selected through selection operation
performed on the operation/display unri29-81, then the fl ow proceeds to step
S415; if not, the operation flow proceeds to step S405. In step S405, the
pul sat o[0183] is rof afepd4ab! @enadie!fYed Palld604 & WHNEd 30dhdtevaess ®Rireahd ons to
make the |aundry | oose so that the laundry is spread evenly inside the

washing tub 3QdrNrRtRERNR A 510 ﬁéﬂe&mgfeﬂ'ﬁtgwrr&teat Si?rﬂxltah&ﬁé% ] th'datep
S415, the sub feed valve 50b is o ened so that water i1s passed through the

treatnment ag men ort r eat ent
agent - 30- hgsélbgg%@gﬁles ag’?ﬁaege rettavz”i eeﬁ & “@p%nrdt ﬁ%n?o g??’ 0? HEaI ong

with the water, fed t he wa hlng tub 30 through the siphon 57 It is
not before t A&t Mfewhwﬁagw Arsmaee ahelusdeinidin wa%ént“@o rraht flogs

reaches a predeterm ned height that the principle of siphon works. This
mekes it posbetieen the dletipdes s iagiired qursat ndive vegaroniaiminhthe metaldomentfedgent
conpartment 55 until the tinme cones when water is poured into the treatnent

agent conpar threigh thé waled fekd boVianinta the @deigl tibed anount of wat er
(sufficient to cause the si phon 57 to work as a siphon, or nore) has been

poured iRyt he t éi%ﬁn‘gl ng B bm&r%émainﬁﬁgfﬂgﬂdpmfrﬁﬁgs Yéh\didedb 1s

cl osed. Inc dent al y, wat er operation per orned
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predetermined level, the main feed valve 50a is closed, and the application of the
voltage to the electrodes 113 and 114 is stopped.

[0109] Next, in step S413, the rinsing water is agitated to promote contact between the
laundry and the metal ions. The agitation is continued for a predetermined 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 step 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



conpartment 55 so long as adding of a treatnent agent is selected. [01131
Next, in step S416, the rinsing water is agitated to pronote contact between
the laundry and the treatnent agent. The agitation is continued for a
predeterm ned period of tine, and then the operation flow proceeds to step
$405. [01141 According to the sequence described above, it is a
predeterm ned period of tinme after the-netal ions are added to the rinsing
water that the treatnent agent is added to the rinsing water. If the netal

ions and thepid Ak TRRYn APLRLath SR dBRY d?)%pva\\n gﬁ'ﬂ% Ese,aﬁ %,%&JH%LJ\/@@%U@&&,QQ&md to

the rinsing water, the netal 1ons Teact treatment agent, resulting

in a dimnisk ntimcr.obi.al, ef f,egt .. nt rast ccoy di o .t.he
sequence dest(l}rﬁ ?tt)hedw%st})lbn tPQiB? tli'rgm% @Srslp'? élé%?r‘et glls f‘%tnbse??{g e‘gn“% llteg?leurlﬁlfl%/

attached to the laundry that the treatnment agent is added. This prevents the
metal ions AR EEHY CMPAMDAR Brieadhize Ad éﬁmne?rfm& that H@qsgwwi%we t he

antimcrobial effect exerted by the netal ions on the laundry. -31 [0115]
It is preferablsihomarorkhe Htiemakes eispdssiBleatod kdepia Juuidh treatofens agenerin thopper ,
or s 'lver I | -copper alloy. Silver ions eluted froma silver el ectrode

exert an excelehgieht agunt comparaben |55aintie tie, tirhe domep pdien ivaing i€lpuired idto ahe a
copper el ectrode exert an excellent antifungal effect. Silver-copper alloy

permts silvee @i SRRP&ImiapRnt 95.0e el uted sinultaneously therefrom
[01161 Silver 1ons are positive tons. In water, laundry is negatively

char ged, t herefore sliver. ions are electrigally attracted ndry.
ance ot I9BRT; one ItfchpRat Rt PPobitns i Shfifionl i€ 58 SHeSSiomdh 208 i
makes the silver ions less likely to react with the chloride ions (negative
i ons) cont ai MEEK aha SIPheR O MTE) hag been paused ke e tregasnt peenticp@patnentyoes ti ne
for the silver ions to attach to the laundry, and this makes

the sub feed valve 50b is closed. Incidentally, this feeding of water, i.e., the

operation performed to add the treatment agent, is performed automatically
irrespective of whether or not a treatment agent is put in the treatment agent
compartment 55 so long as adding of a treatment agent is selected.

[0113] Next, in step S416, the rinsing water is agitated to promote contact between the
laundry and the treatment agent. The agitation is continued for a predetermined
period of time, and then the operation flow proceeds to step S405.

[0114] According to the sequence described above, it is a predetermined 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.



it necessary to wait for a certain period of tinme before adding the
treatnment agent, Accordingly, after the silver ions are added, agitation is
performed for 10 mnutes. After the addition of the treatnent agent, it
suffices to performagitation for about three mnutes. [0117] The netal
ions are fed into the washing tub 30 through the main feed pipe 52a and
then through the detergent conpartnent 54. The treatnent agent is fed into
the washing tub 30 through the treatn®nt agent conpartnent 55. Thus, the
route by way of which the netal ions are added to the rinsing water is
separ at 0frgm t he I 8 refehyle thayythefcloviogds 1 iBeaddr Eiat BeMbdage Qﬂlveir,sco%géh?dr to the
rinsing water. This prevents the netal ions from passing through the route

through whi C@il%}gcg?ﬁéaélt@m SAG& fonk .Seh]i'lg&'%m G0siBE e[ecBSH IxHB LR excliUip

prevents them maki ng contact with the treatnment agent remaining on the

route, and thu revents them fraomform ng. conpounds,therew th and, | osing
hel r anti i AROBRATOEAReE 35 el ans Mo Teanm i o tiee! e

descri bed above t%e dditjon of the -32 netal_ions and the addition of the
treatment ag@htifugg §‘eh avkverpepee@llpy peruits siljer and sAPRRT 1OAR 19 PALIYEd wat er
This ensures that the netal ions and the treatnent agent attach to al

parts of the siritadequsly|tbdreBpmWen the water treatnent unit 100 is driven,
the constant current circuit 125 provided in the drive circuit 120 controls

the vol fagr]i N susilvé: WaAY aks pbditie @fhsC ORS Walkk, latmiRy G4l nkgivelyheHardddOWhd
between the el ectrodes 113 and 114. This keeps constant the anount of netal

ions el uted Rﬁéerefdm éii&}maéo%lkgggadgi% | %ﬁe@@%dr&f. Ol’dﬁ{cg'silbé}rlﬁns Sladh g6 per

unit tine is pt constant, | e to contr e concentration of
metal ions iinsi.de the washing.,tub 30.by copntrolli t.he flow rate . at which
Wator i 5 pas B heCHR ety PRzl e R Rees Mol ioRele iR on F or
which ions are eluted- In_ . L ) ] )

react with the chloride ions (negative ions) contained in a treatment agent (softening

agent). Here, it takes time for the silver ions to attach to the laundry, and this makes
it necessary to wait for a certain period of time before adding the treatment agent.
Accordingly, after the silver ions are added, agitation is performed for 10 minutes.
After the addition of the treatment agent, it suffices to perform agitation for about
three minutes.

[0117] The metal ions are fed into the washing tub 30 through the main feed pipe 52a
and then through the detergent compartment 54. The treatment agent 1s 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



this way, it is possible to obtain a desired concentration of nmetal ions
easily. [0120] As the electrodes 113 and 114 wear off, the voltage needed to
keep the current constant becones higher. Wen the voltage exceeds a
predeterm ned threshold level, it is judged that the electrodes 113 and 114
have worn to their limt, and the alert indicating nmeans 131 is nade to
give out an indication to that effect. Mreover, a mnessage pronpting

repl acenent of the water treatnment uni32-100 is indicated. In response, the
user replaces the water treatnent unit 100. [0121] The water treatnment unit

100 can be caidkilness AAd tRNkidivbh bf 3hd Wehmaunt QEBAL Sre MR BN FIREN B the | ke
t he washing machine | used in thls enbodlnent but also with any other type

of washi ng mtﬁﬁ’o%e‘ﬁﬂiogng ﬁav. P N exﬁﬁtegd@att &Q%ﬁetﬁlg}’dng ﬁé k@ﬂ{eﬂl druns

(of the tunb r type) ante runs unction
al so as drye eparated tubs. [0122] It is to be
under st ood tﬁ%%‘FﬁghﬁPéﬁgﬁ?s?ﬂb%n@P may be carried out in any other
manner than speC|f|caIIy descri bed above as an enbodi nent, and nany

nodi fi cdllldhs - 33 Whandh ayatesttreatnaens pait 486 ds ﬁrléenmtlﬂqusmnbcwmpélr@m 132

present invention- For exanple, the water treatnment unit may be used not in

a "hori zont alprquixm:lund‘ie driveicirctiin @20 eomroth the ndltapedn sudhedwapaste Kooyt calsemt i n a
"vertical posture,” i.e., with the length direction of the case aligned

vertically amt &ffent tHal QWD BElwedh theOdlbdiicdes PO3 bnd 4.1 UTHif BeepB RbhAMMIAL | Y, OF
in a "sideways posture," Le-, with the Iength direction of the case aligned

hori zont al | adt Benleh | @Mp{eg AR PRI B Braing chardaoRpe! 1Y

Wat er may be eated no i‘on o 1 on ion o

o ectrolyred, uel e r L0 sy oL her, et ) cppllsabll Ly f0129)
ions inside the washing tub 30 by controlling the flow rate at which water is passed
through the water treatment unit 100 and the duration for which ions are eluted. In
this way, it is possible to obtain a desired concentration of metal ions easily.

[0120] As the electrodes 113 and 114 wear off, the voltage needed to keep the current
constant becomes higher. When the voltage exceeds a predetermined threshold level,
it is 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 aiso 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



to appliances that use water in general, such as dish washing nmachi nes and
humdifiers. [1] -34- CLAIMS A water treatnent unit that is detachably
attached to an appliance that uses water, the water treatnent unit
conprising: a cartridge-type case that has an inflow port and an outfl ow
port that respectively connect to a water feed port and a water receive
port provided on the appliance; and -gBectrodes that are housed inside the
case and that exert a water treatnment effect when energized. [2] The water

treatment unifq Qfridtbad ﬁﬁ!eﬁaos%lér@itMnQQé‘&%E QF tROGEAAN SnvéhBoNi KGR ekﬁn?@er gi ze
the el ectrodes are provided on an exterior surface of the case. [3] The

|
t

wat er treat t it i rein the._ipfd t Qutflo ort
are arrangegﬂ{(%oﬁ}é{e%ﬁttfeggz% Mi?ayThg s HOQ inea h%}’-’['%&%l Pg%\‘d"reclaasi lr% g:ep

e Water treatment uni

wherein the water. treatnent unit is coupled to the appli.ance, by bayonet
coupling nef ‘?‘51{“3]“ Eribge @li’o“ter'l@ﬁ {0 gnvertissl R‘?S&Frgn 3‘;‘“’-’%5&&*‘%?%3@’ case
has an el ongate shape, with the inflow port and outfl ow Hort di sposed near
one end t her dutctign@! theecageoaligned oertisaly angribe thflopopnstiandeeuttlow o preirudingd
thereof. [6] The water treatnent unit of claimb5, -35- wherein the
el ectrodes ekberatdllypor iear«sideeago pogaiedr i Qowith ahs ldnpinditedtiva fuhé lcaw
aligned horizontally and the inflow port and outflow port protruding horizontally.
Water may be treated not by elution of metal ions but by production of electrolyzed

water or in any other manner.

Industrial applicability
[0123] The present invention is applicable not only to laundry washing machines but

to appliances that use water in general, such as dish washing machines and humidifiers.



port, and wherein, inside the case, a partition wall is formed that guides
wat er that has flowed in through the inflow port toward parts of the

el ectrodes near the connector portions. [7] The water treatnment unit of one
of clainms | to 6, wherein water is treated by applying a voltage between the
el ectrodes and thereby eluting therefromnetal ions that exert an
antimcrobial effect. [8] An appliancedaconprising the water treatnent unit
of one of clains 1 to 6. [9] An appliance conprising the water treatnent
unit of claim7. [10] The appliancq?ﬂhlﬁk@jn18, wherein the water treatnent
unit is attached to an exterior surface of the appliance. [11] The appliance

of claim9, wherein the ter. treatpent unifg, | ttached tq. an exterior
surf ac eﬁgf the apfl ‘iv%{[ﬁrcg\.é\aqﬁ]}t] u hglagebspp?tﬁcﬁ’@ély o%agﬁ'efiatr?] & a%ﬁ@rn%ei ﬁ’ai faes
appliance is a washing nachine. [13] The appliance of claim9, wherein the
appl i ance i sWAlCHARNVAET WeAblEH it comprising:
a cartridge-type case that has an inflow port and an outflow port that respectively
connect to a water feed port and a water receive port provided on the appliance; and

electrodes that are housed inside the case and that exert a water treatment effect when

energized.

[2] The water treatment unit of claim 1,
wherein connector portions via which to energize the electrodes are provided on an

exterior surface of the case,

3] The water treatment unit of claim 2,

wherein the inflow port and outflow port are arranged concentrically.

(4] The water treatment unit of claim 3,
wherein the water treatment unit is coupled to the appliance by bayonet coupling

means.
[5] The water treatment unit of claim 3,
wherein the case has an elongate shape, with the inflow port and outflow port disposed

near one end thereof and the connector portions disposed near the other end thereof.

{6} The water treatment unit of claim 5,



[7]

(8]

(%

(10]

[11]

[12]

[13]

-35-
wherein the electrodes extend from near the connector portions toward the outflow
port, and
wherein, inside the case, a partition wall is formed that guides water that has flowed in

through the inflow port toward parts of the electrodes near the connector portions.

The water treatment unit of one of claims I to 6,

wherein water is treated by applying a voltage between the electrodes and thereby

eluting therefrom metal ions that exert an antimicrobial effect.

An appliance comprising the water treatment unit of one of claims 1 to 6.

An appliance comprising the water treatment unit of claim 7.

The appliance of claim 8,

wherein the water treatment unit is attached to an exterior surface of the appliance.

The appliance of claim 9,

wherein the water treatment unit is attached to an exterior surface of the appliance.

The appliance of claim 8,

wherein the appliance is a washing machine.

The apphiance of claim 9,

wherein the appliance is a washing machine.



