-1 SPECI FI CATI ON WASHI NG MACHINE i 5 Technical field The present invention
relates to a washing nachine that can treat laundry with antim crobi al
treatnment using nmetal ions. Background art 10 Wen laundry is washed in a
washi ng machine, it is common to add a treatnent substance to water, in
particular rinsing water. Commobn anong ltreat ment substances are softening
agents and starching agents. In addition, in recent years, there has been
a growing dermand for treatnent WEC@ELCAI[@HW is made antim crobial .
From the hygienic point of view, it is desirable that |aundry be hung and
dried in the 15 sun. However, in recent years, as nore wonen go to work
and nore famlies becone nuclear, the nunber has been increasing of hones

where n i during the day time. In such famlies, there is
no choiggggﬁqhﬁ%ﬁ%“ﬂ@ﬂgﬁd dry laundry indoors. Even in famlies where
soneone is at home in the daytine, in wet weather, it is necessary to hung
and dry laundry indoors 20 When laundry is hung and dried indoors, as
conpared with when it is hung and dried in the sun, bacteria and nold

t end 5t o TeclnicdldieM e nore easily. This tendency is particularly renmarkable
when it takes tinme to dry laundry, for exanple when the humdity is high
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bacteria and nold proliferate, laundry nay beconme foul -snelling. -2-

antimicrobial treatment using metal ions.

Background art

10 When laundry is washed in a washing machine, it is common to add a treatment
substance to water, in particular rinsing water. Common among treatment substances are
softening agents and starching agents. In addition, in recent years, there has been a growing
demand for treatment whereby laundry is made antimicrobial.

From the hygienic point of view, it is desirable that laundry be hung and dried in the

15 sun. However, in recent years, as more women go to work and more families become
nuclear, the number has been increasing of homes where no one is at home during the day
time. In such families, there is no choice but to hung and dry Jaundry indoors. Even in
families where someone is at home in the daytime, in wet weather, it is necessary to hung and
dry laundry indoors.

20 When laundry is hung and dried indoors, as compared with when it is hung and dried
in the sun, bacteria and mold tend to proliferate more easily. This tendency is particularly
remarkable when it takes time to dry laundry, for example when the humidity is high as ina
rainy season or when the temperature is low. Depending on how bacteria and mold

proliferate, laundry may become foul-smelling.



On the other hand, in recent years, there has been an grow ng sense of
thriftiness, encouraging nore and nore households to recycle the water
left in a bath tub after bathing to performwashing. However, bath water,
when kept overnight, contains an increased nunber of bacteria. These
bacteria attach to laundry, where they<further proliferate and, 5

di sadvant ageousl y, produce foul snells. For these reasons, in househol ds
where there Om theuthendiapdnin tdcentceeatn,tthdre hasbgerannl grawipg| seosedefy thriftiness.s,
there is a strong demand for the antimcrobial treatnent of textile
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Mor eover, as such articles are washed over and over, the effect of the
ant i i cdohdentageodsty, pradute éad smalls.wears  out. 15 These circunstances have
led to the idea of treating laundry with antimcrobial treatnment every

tine it is wirshefise RakoRX MRb@schdidb aRfethblel isirbititdd b chviet ibaetd Béhg aidd-
Open No. H5-74487 discloses an el ectric washing machi ne equi pped with an
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tat oy ndry iord S B BraP Rab R e EBROR né el o RAETrides
No. 2000-93691 di scl oses a, washi.ng. machi ne .t Qg{g Zﬁje@t erilizes washing
fluid byVillbyigwie suppressiogithe propiferation of bagteria andimoldthereish ont  Appl i cati on
Lai d- Open No. 2001-276484 discloses a washing nmachine furnished with a
silver ion adiday, mmy clotws axeldsadei frorerfitheph that havepréviepsiy been, subtiecsasd; tor |
as an exanple of which the use is not limted to washi ng machi nes, a
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di scl osed in Japanese Uility
difficult to arrange for all the textile articles used in a household to be exclusively ones that
have previously been subjected to antimicrobial-deodorant treatment. Moreover, as such
articles are washed over and over, the effect of the antimicrobial-deodorant treatment wears
out.
15 These circumstances have led to the idea of treating laundry with antimicrobial
treatment every time it is washed. For example, Japanese Utility Model Application Laid-
Open No. H5-74487 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.
Japanese Patent Application Laid-Open No. 2000-93691 discloses a washing machine that
20 sterilizes washing fluid by applying an electric field thereto. Japanese Patent Application
Laid-Open No. 2001-276484 discloses a washing machine furnished with a silver ion adder
unit that adds silver ions to washing fluid.

Moreover, as an example of which the use is not limited to washing machines, a

sterilizing purifier that purifies water by the action of ions is disclosed in Japanese Utility



-3 - Model Application Laid-Open No. S63-126099. In the washing nmachi ne
di scl osed in Japanese Patent Application Laid-Qpen No. 2001-276484
menti oned above, laundry is nmade antim crobial by adding silver ions to
water so that the silver ion concentrationis 3 ppb to 50 ppb. In the
desi gn of nodem washing 5 machi nes, howeéver, priority is given to how
much | aundry can be washed at a tinme, resulting in a tendency to reduce
t he wat Modﬁﬁl-\bplinﬂdmyLnbit@pel(NbéGBaIZﬁ@%)f t he anount of water to the
amount of laundry) with a view to nmaxim zing the | oad (the anount of
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| aundry is put in a washing machine, a silver ion concentration of 3 ppb
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| aundry wth antimcro ttea closure Aventd n
object of th resent invention js to prqyide a washing chine that,
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treat the laundry with a 15 concentration of netal ions that is
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invention is to provide a washing machine that permts netal ions to
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according to the present invention, a washing machine is constructed as
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antimcrobial. Thus, this construction is very suitable for a washing
nmachi ne astly@rdeneencentzationsofgi ppbrioH0| ppvis.\hasadvantagdonslydnoy longer suffeoient th treati s

designed to be capable of handling a high maxi num | oad.
10 all the laundry with antimicrobial treatment.

Disclosure of the invention
An object of the present invention is to provide a washing machine that, when treating
laundry with antimicrobial treatment using metal ions, can treat the laundry with a
15 concentration of metal ions that is commensurate with the amount of laundry. Another
object of the present invention is to provide a washing machine that permits metal ions to
exert their antimicrobial effect fully.
To achieve the above objects, according to the present invention, a washing machine is
constructed as follows. In a washing machine that uses water after adding to the water metal
20 ions that exert an antimicrobial effect, the quantity of metal ions is adjusted to be
commensurate with the amount of laundry. With this construction, even a large amount of
laundry can be made sufficiently antimicrobial. Thus, this construction is very suitable for a
washing machine structure that is given a low water-to-laundry ratio and that is designed to be

capable of handling a high maximum load.



-4- According to the present invention, in the washing nmachine
constructed as descri bed above, a netal that when ionized exerts an
antimcrobial effect is forned into electrodes, and netal ions eluted
fromthe el ectrodes when a voltage is applied therebetween are used. Wth
this construction, a necessary quanti t'ﬂf -of netal ions can be obtained on
the spot. Moreover, 5 it is possible to realize an ion elution unit that
can be i nst alAcedrding ta thapresemtviatentiohemdthp asshigg machinei @nsthsvedasgestAbed
adjust the quantity of netal ions. According to the present invention, in
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and the silver ion concentration in water is set at 50 ppb or nore.

this cons ti l.aundr v, can, bhe .nade fficient antimcrobial e
under - nIgtanGseiiteq EBGE VIcPRRIR SR Bt Bl phafePhReR o isg Wi
the present invention, in the washing machi ne constructed as descri bed
above, tHEcapstrygion, gieesssuy SUARitY & mekaliansesan;bs obtainegdionsibe sper- ¢ Margovesph.
Wth this construction, laundry can be nmade necessarily and sufficiently
ant i i citabpassitdy enrealimbem ibn ghitioh mad thdt @an bairstalled il @anarebrw water ifeed passage.
conditions. 15 According to the present invention, in the washing nmachine

construq:ttigqlsgga@qgggjulggﬁe qagRieef hb@l nkver ion concentration in water is
set at 50 ppb to 900 ppb. Wth this construction, laundry can surely be

made suffi ci .antim. crobial even under high load |o .
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is effective in cases where a softening or starching_agent di mnishes
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that is | ess water-absorbing than cotton needs to be made antim crobial.
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hi gher concentration of silver ions than the elimnation of bacteria
doesl0 | fow atdrae-laindeciativ eonditiGdses where laundry is heavily

contam nated with soil that serves as nutrients to bacteria and that
According to the present invention, in the washing machine constructed as described
above, the silver ion concentration in water is set at 50 ppb to 100 ppb. With this
construction, laundry can be made necessarily and sufficiently antimicrobial even under high
load, low water-to-laundry ratio conditions.

15 According to the present invention, in the washing machine constructed as described
above, the silver ion concentration in water is set at 50 ppb to 900 ppb. With this
construction, laundry can surely be made sufficiently antimicrobial even under high load, low
water-to-laundry ratio conditions. Treatment at such a high concentration is effective in
cases where a softening or starching agent diminishes the antimicrobial effect of silver or

20 where a fabric, such as nylon, that is less water-absorbing than cotton needs to be made
antimicrobial. It is also effective against fungi, of which the elimination requires a higher
concentration of silver ions than the elimination of bacteria does. It is also effective in cases

where laundry is heavily contaminated with soil that serves as nutrients to bacteria and that

thereby diminishes the antimicrobial effect.



t hereby di m nishes the antimcrobial effect. -5- According to the present
i nvention, in the washi ng machi ne constructed as descri bed above, the
operation programis so set that the laundry is kept in contact with the
wat er containing the aforenentioned concentration of silver ions for
five minutes or nore. Wth this constPuction, a sufficient quantity of
silver ions can be attached to laundry. Thus, it is 5 possible to prevent
silver ions Acconlingitoghevpebad iavenyion inhthe tvasliihg edtichigie toon$teusredr 45, desdribeti hus
it is possible to permt silver ions to surely exert their antimcrobial
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uses water after adding to the water silver ifons that exert an
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agitatigon 10 process is_perforned that |lasts for a predeterm ned period
of ti methiggepstmelipn, asHEieEt @ugntity o selxer igps C@@mg@d tq laypdiyes dhps it is
performed that |asts for a predeterm ned period of tine. Wth this
consbr upbssihig to prevent pibees idyisefrdno beingacdshad syl withean tttaphing ot lyuraliy, saind vess
ions to laundry while mnimzing damage to fabrics. It is also possible
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present invention, in a washing machi ne that uses water after adding to
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agitation is adjusted according to the _anount of laundry. Wth this
const r ulq thsnwatet F‘z‘?ﬁé‘&si at gfert a antpisEabidretiesl vdiep, water tontainng the mesider
than a predeterm ned |evel is produced in laundry and rinsing water, and
t hi s penanstis nR@e 36 Imake cootast withdpurelyl first, @v theyintnl swge of comtact], amagitation
Thus, when a large anount of |laundry is washed, silver ions attach
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fabrics is mnimzed.
thereafter, a standstill process is performed that lasts for a predetermined period of time.
With this construction, it is possible to attach a sufficient quantity of silver ions to laundry
while minimizing damage to fabrics. It is also possible to save the power consumed by the
washing machine.

15 According to the present invention, in a washing machine that uses water after adding
to the water metal ions that exert an antimicrobial effect, while laundry is dipped and agitated
in water containing the metal ions, the intensity of agitation is adjusted according to the
amount of laundry. With this construction, irrespective of the amount of laundry, a current
stronger than a predetermined level is produced in laundry and rinsing water, and this permits

20 silver ions to spread to every corner of the laundry. Thus, when a large amount of laundry is

washed, silver ions attach evenly thereto; when a small amount of laundry is washed, damage

to fabrics 1s minimized.



-6 Brief description of drawings Fig. 1 is a vertical sectional view
showi ng a washi ng machi ne enbodying the invention. Fig. 2 is a schematic
vertical sectional view showing a water feed port. 5 Fig. 3is a flow
chart of an entire washing procedure. Fig. 4 is a flow chart of a washing
process. Fig. 5is a flowchart of a finsing process. Fig. 6 is a flow
chart of a spin-drying process. Fig. 7 is a schematic horizontal

sect i on&irief deseriptionrofidsawingst i on unit. 10 Fig. 8 is a schematic vertical
sectional view of the ion elution unit. Fig. 9 is a circuit diagramof a
drive circui Fig or islra vertigak Rectionl @lewt ishawinpi 4 .washing mhhihe a@ntfddgﬁig fHeow
chart showi ng a sequence for adding netal ions. Fig. | 1 is a table

show ngexaampl es of experinments perfornmed to nmake the set anount of

wat er and the quantity of silver ions proportional to each other. 15 Fig.

12 is a tabl e. show ng ex | es of exper.inepnts.perforned,to study the

of foct of -t RIE iy b e vacaler SRE HeRRpNtRa VR BFOBTS:  of fect . Fi g,
13 is a table show ng exanpl es of experinments perfornmed to study the
effect of tHig-dus aflpwrebpgof anieetire veaghiag pracedwept di pped in wat er
containing silver ions on the antimcrobial effect. 20 Fig. 14 is a

graph show n@ig Hes i ew charteff atshiay pascessent s shown in Fig. 13. Fig. 15
is a second flow chart show ng the sequence for adding netal ions. Best

mode for car 'FYQ.'3939Hbvvtc!?1§nidi"é%"singgjr&’%§s?i nafter, enbodiments of the
Hor s ;

present invention w be descri wth reference to
Fig. 6 is a flow chart of a spin-drying process.

Fig. 7 is a schematic horizontal sectional view of an ion elution unit.
10 Fig. 8 is a schematic vertical sectional view of the ion elution unit.

Fig. 9 is a circuit diagram of a drive circuit for driving the ion elution unit.

Fig. 10 is a first flow chart showing a sequence for adding metal ions.

Fig. 11 is a table showing examples of experiments performed to make the set amount
of water and the quantity of silver ions proportional to each other.

15 Fig. 12 is a table showing examples of experiments performed to study the effect of
the silver ion concentration on the antimicrobial effect.

Fig. 13 is a table showing examples of experiments performed to study the effect of
the duration for which laundry is kept dipped in water containing silver ions on the
antimicrobial effect.

20 Fig. 14 is a graph showing the results of the experiments shown in Fig. 13.

Fig. 15 is a second flow chart showing the sequence for adding metal ions.

Best mode for carrying out the invention

Hereinafter, embodiments of the present invention will be described with reference to



-7 Figs. | to 15. Fig. | is a vertical sectional view show ng the overall
construction of a washing nmachine 1. The washing machine | is of a
full-automatic type, and has a cabinet 10. The cabinet 10 is box-shaped,
is formed of a metal or synthetic resm and has openings in the top 5
and bottom faces thereof. The top openi’mg of the cabinet 10 is covered
with a top plate 11, which is made of a synthetic resin and is fixed to
the cabiFigst 1i®1ni th screws. In Fig. 1, the front and rear faces of the
washi ng machine | are shown on the left and right, respectively. The top

surface of amear iParydr@ehl Qbciidh@l ¥Ry RhéWig like | ovea@V & dnho ab@%ﬁmg

panel 12, which is fornmed of asynthetlc resin and 1s fixed to th

cab et e el i L el B TSR R e

resin and is fIX%d to the, cabl net 10 W|th screws. None of the screws thus
far mentCRRAgd G is bosishosd; is foraed ofmstal phsymbeticgerincasddias openipgreinghe ¢op1 3,
feet 14a and | 4b are provided for supporting the cabinet 10 on a fl oor.
The rxeamnnd bettoth4hceartkeréofx edhe égi openatg aff the Cabined O incegred wythwvd top pldte 11,15
base 13. The front feet 14a are screw feet of which the supporting |evel

can be agjidtsisafade df%@hmac&m%]@%rﬁmeh&owcmw%mmw IIn F?%blethe
| eveled. In the top pllate 11, a laundry |nI et 15 is forned thro whi ch

I be .d d
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coupl ed othe | ate | w th a hinge so as to be plvotableln 20
a verti %%chelo §|I‘EPé Wﬁ@"dgﬂh'ﬁ@? plare 13 1%‘?‘@Fedt‘ﬁlﬁh 2 bagkpangl hA<swhigh ist ub

3 0 are arranged the latter also serving as a spin-drying tub. The
wat er t dermed ofrdsynthetinasdin agd isufixei0toltbt hathnater thetopipiage 11ofitlasayws.ndFliecal
cup, and are arranged concentrically with the water tub 20 outside and
the 10 bottom opening of the cabinet 10 is covered with a base 13, which is formed of a synthetic
resin and is fixed to the cabinet 10 with screws. None of the screws thus far mentioned is
shown in the figure.
In the four comers of the base 13, feet 14a and 14b are provided for supporting the
cabinet 10 on a floor. The rear feet 14b are fixed feet that are formed integrally with the
15 base 13. The front feet 14a are screw feet of which the supporting level can be adjusted,
rotating these permits the washing machine 1 to be leveled.
In the top plate 11, a laundry inlet 15 is formed through which to put laundry into a
washing tub, which will be described later. The laundry inlet 15 is covered with a lid 16
from above. The lid 16 is coupled to the top plate 11 with a hinge 14 so as to be pivotable in
20 avertical plane.
Inside the cabinet 10, a water tub 20 and a washing tub 30 are arranged, the latter also
serving as a spin-drying tub. The water tub 20 and the washing tub 30 both have the shape

of a cylindrical cup, and are arranged concentrically with the water tub 20 outside and the

washing tub 30 inside. The water tub 20 is suspended from four inner corners of the cabinet



washing tub 30 inside. The water tub 20 is suspended from four inner
coners of the cabinet -8- 10 by four suspension nenbers 21 that couple a
bottom portion of the outer surface of the water tub 20 to those four

i nner corners of the cabinet 10. The water tub 20 is thus supported so
as to be swingable in a horizontal pl ale. The washi ng tub 30 has a
circunferential wall that is so tapered as to gradually widen 5 upward.
Except &0 plyuoat suspersionatmbedrdi thah odigde 3 boftam medtiomofithel cgersduafaesl of the
pattern around a topnost portion of the washing tub 30, the washing tub
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the washing tub 30 is of a so-called "hol el ess” type. Around the rim of

t he tops‘%ﬁ)gﬂleglgogmtblg%hv\é@%sagl)qg th%%zg?tglo% ri ng-shaped bal ancer 32 is

fitted reduces Srati on p 84 when the washing tub 30 is
rotated at high speed for the 10 spin-dryin | aundry. On the | nner

bot t om surfaé!ge Srashing thathbasq eiramy eren%almllgta@w Sgﬁanegcd asrtp grageally widen
producing a current in washing or rinsing water inside the tub. On the
bot t 6m spwhric e Exfept heplurali wroftwiser2drainzhodksi Meforméd in40ring-shapad pattern Itvmndai ve
unit 40 incI udes a notor 41, a clutch nmechanism 42, and a brake
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spindle 44 and a pul sator spindle 45 extend upward. 15 The spin-dryi ng
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pl aced form ng e-axrls Fucture. ese

spi ndl es, pene rate wat er tub i, nsi de whi ch the spin-drying

spi ndl e 49unds e&mtﬂwﬂev@ﬁ@nm&gﬁ%ﬂs&w@eb% aginghapgdglances 32 sted
pul sator spindle 45 further penetrates the washing tub 30, inside which
it is cdehablredicesothe vebrajpen padoeed38hgothasvashing uppal is fotated3at high mpeedefor the
spin-drying spindl e 44 and the water tub 20, and 20 between the
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arranged to prevent the |eakage of water. In a space beneath t he back

panel 1%11&@%?}&0&% Y 8he¥ént %Qv\)as':hlﬁé Elal‘ﬂgsﬁ% WAl inkide the tub.

On the bottom surface of the water tub 20, a drive unit 40 is mounted. The drive unit

40 includes a motor 41, a clutch mechanism 42, and a brake mechanism 43. From a central

portion of the drive unit 40, a spin-drying spindle 44 and a pulsator spindle 45 extend upward.

15 The spin-drying spindle 44 and the pulsator spindle 45 are arranged with the former placed

outside the latter, forming a double-axis structure. These spindles penetrate the water tub 20,

inside which the spin-drying spindle 44 is coupled to the washing tub 30 so as to support it.

The pulsator spindle 45 further penetrates the washing tub 30, inside which it is coupled to the

pulsator 33 so as to support it. Between the spin-drying spindle 44 and the water tub 20, and

20  between the spin-drying spindle 44 and the pulsator spindle 45, sealing members are arranged
to prevent the leakage of water.

In a space beneath the back panel 12, a water feed valve 50 is arranged that is

electromagnetically opened and closed. The water feed valve 50 has a connection pipe 51

that penetrates the back panel 12 and extends upward. To the connection pipe 51, a water



el ectromagnetically opened and cl osed. The water feed valve 50 has a
connection pipe 51 that penetrates the back panel 12 and extends upward.
To the connection pipe 51, a water -9- feed hose (not illustrated) is
connected through which clean water such as tap water is supplied. From
the water feed valve 50, a water feed‘ﬁi'pe 52 extends. The other end of
the water feed pipe 52 is connected to a water feed port 53 fornmed in

t he shapeedolfiosa (@ontlhistreted) isThennwatedrthfeegt which G&in svame shclc ak adp agatéois
face the interior of the washing tub 30, and is 5 structured as shown in

Fig. 2. shpfied? FonftheGRREBLEEvAIRS 80, Gakaseetd ?%'52‘&&%%9‘: TH& NG R of ard
port 53, showing it as seen fromin front. The water feed port 53 is
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agent for washing is stored in preparation. In a front bottom portion of
t he det strgdwied ahshvarinFig. 24 hori zontal |y el ongate water outlet 56 is
formed through which water is fed into the washing tub 30. In the

treatnent agefy 26RaARAEMaBSO verficR LBhab ViehSoPthe W gdteed E@rt%hpmiﬁ it &
conposed of an inner pipe 57a that rises upright fromthe bottom 15

surface S%irnt {rgﬁ ! FERITE e AORD! £ R gilggigg%isz .()B%g tagve ﬂ%ﬁ%@sﬂ@ AL Qi &id ng 311357 b

that is around the 1 nner he™1 nner  piI pe and

t he outer pipe 57p,. ap iIs, .secyreq throygh which tey can pass. The

i nner pi"B%“‘gﬁgerF%P Gigtdeglfbtoplefithand ﬁ&g errghigand sechian: t Dhaled-and sevticay isgr

of the washing tub 30. Between the bottomend of the outer pipe 57b and
t he bot Wewresot ¢hambeniS4twhere detstgenhis sheredin prepatation.55Thearightduad seetioneld agap
is secured 20 so as to serve as an entrance for water. Wien water is
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top end of the inner pipe 57a, on the principle of a
a front bottom portion of the detergent chamber 54, a horizontally elongate water outlet 56 is
formed through which water 1s fed into the washing tub 30. In the treatment agent chamber
55, a siphon 57 is provided.
The siphon 57 is composed of an inner pipe 57a that rises upright from the bottom
15 surface of the treatment agent chamber 55 and a cap-shaped outer pipe 57b that 1s fitted
around the inner pipe 57a. Between the inner pipe 57a and the outer pipe 57b, a gap is
secured through which water can pass. The inner pipe 57a is, at the bottom end thereof,
open toward the interior of the washing tub 30. Between the bottom end of the outer pipe
57b and the bottom surface of the treatment agent chamber 55, a predetermined gap is secured
20 so as to serve as an entrance for water. When water is poured into the treatment agent
chamber 55 to a level higher than the top end of the inner pipe 57a, on the principle of a
siphon, the water is sucked out of the treatment agent chamber 55 through the siphon 57 and

falls into the washing tub 30.

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



si phon, the water is sucked out of the treatnent agent chanber 55 through
the siphon 57 and falls into the washing tub 30. The water feed val ve 50
is conposed of a main water feed valve 50a and a sub water _10- feed

val ve 50b. The connection pipe 51 is comon to the main and sub water
feed val ves 50a and 50b. CbrrespondihHJV, the water feed pipe 52 is
conposed of a main water feed pipe 52a connected to the main water feed
val ve 56adambresd0bub Thatcenndctenl pigiepfd B2ionouemntecthe dnait end bieb swaker fetdeval¥aed
val ve 50b. 5 The main water feed pipe 52a is connected to the detergent

chanber 58t andaB0b.t r@oﬁé&?o%dgﬂélg theoestePtRA PIgd 52 $s EaNPREE o af Main@ater feed

treat nent agent chanber . That is, the route by way of which water is
fed fro ' f ' t 4
nto t nEPEagh Bkl e A sBhAT AP b 5OLA 4B ik ALAFBipe SORTORScet?,
is fed fromthe sub er_ feed pipe 52b through the treatnent agent
chanber &8 m&’afeﬁgeeﬁ/ggi‘ﬁeﬁ&[’t ub 30. 10 Back in Fig. 1, to a bottom
portion of the water tub 20, a water drain hose 60 is fitted through
whi cB to dr ailhe tmagn wates feddnpipel §2a reconateted taithe 2Btengant chambexsHi, agd thebsuB0
out of the cabinet 10. Water flows into the water drain hose 60 from

wat er diaten fé&dplfﬁ?e 62b ag orfécted Th eharatficHt Slefit haptheb 351 S TEANBEGE @utt bya
portion of the oor surface of the water tub 20 near the circunference

t her eof he 1€ j ' € t | r
15 surt 228 EpRIERaRE B ROTAD R mih FRENREA Bihe'sPa TuBlpt b rgtatininb
bottom gsyr.f ace of .the er tub 20, a ring-shaped partition l, 63 I.s
i xed s o Bl Bactpe st HE e oM b B Hee Pf A v 89 o te
connected. In a top ortion of the partition wall 63, a ring-shaped
seal i ngswewper fegd pipe 2bithreygh theitecatiegntiagent chambrs 55 dufo gk washdrgtuh 30 wi t h
the circunferential surface of a disk 65 fixed on the outer 20 bottom
surfléice of t BackvitsRign@, towbbad@m pordoh lo€ tlebyatbonubR0aa sepaidadia hosd 60 is fitted
dr ai nage space 66
through which to drain the water inside the water tub 20 and the washing tub 30 out of the
cabinet 10. Water flows into the water drain hose 60 from water drain pipes 61 and 62.
The water drain pipe 61 is connected to a portion of the floor surface of the water tub 20 near
the circumference thereof. The water drain pipe 62 is connected to a portion of the floor
15  surface of the water tub 20 near the center thereof.

On the inner bottom surface of the water tub 20, a ring-shaped partition wall 63 is
fixed so as to enclose the portion where the water drain pipe 62 is connected. In a top
portion of the partition wall 63, a ring-shaped sealing member 64 is fitted. This sealing
member 64 makes contact with the circumferential surface of a disk 65 fixed on the outer

20 bottom surface of the washing tub 30, and thereby forms a separate water drainage space 66
between the water tub 20 and the washing tub 30. The water drainage space 66 connects to
the interior of the washing tub 30 through a water drain hole 67 formed in a bottom portion of

the washing tub 30.

The water drain pipe 62 is fitted with a water drain valve 68 that is electromagnetically



between the water tub 20 and the washing tub 30. ne water drainage space
66 connects to the interior of the washing tub 30 through a water drain
hole 67 forned in a bottom portion of the washing tub 30. The water
drain pipe 62 is fitted with a water dlrain valve 68 that is

el ectromagnetically opened and cl osed. Ih a portion of the water drain

pi pe 62 on the upstream side of the water drain valve 68, an air trap 69
i s provppewd apd Q&Sttdfle InjarporticrpoBbe watdr dsain pipseé2ah thx upstckam Side of the watqy
end of the lead pipe 70, a water level switch 71 is connected. In a front

por t i ondgfin Vilee 68kinnet tr4D69 & owded! Fomitheair8RApiey, aldaanged70 Hendsontmol
5 section 80 is |ocated beneath the top plate 11. The control section 80

recei Vet gfgq bARe 1433533%@15%%&?1&%%#3} S&cohicRugh an

oper ati on/ ay sect provi ded on e top surface of the top
plate 11, and feeds operatign comands to the drive uynit 40, t wat er
feed val ve g‘b,a fgﬂiﬁ pPFfé"\/\&é@’F ??ggiehl&a? &%ntﬁg.seq{ll@ g@)rﬁ pBRnged ¢ &E‘ﬁ cQpirel| so
feeds display conmands to the operation/display section 81. The control
sect Ponsation) sdeeated Henoath thertoniplate dd. adhe gantrdlosestion 80 rrecaives, opshdation

wi |l be described |later. Now, how the washing machine | operates wll be

descri bégtrudiis!fioth #@ usér thpRipadn opaftol/aisprl KedtBonB1t provided 6n HRSBp BGrfiddb
30 through the laundry inlet 15. tergent Is put in the detergent

chamber ;phQhp hilfe YR EERDIRMHon ggﬁ&. 1 I's
put in toﬁe X Pfgat?rerft agent J%an%’gr 5 oppﬁﬁﬁvérun?ei%%ﬁ%gg%g%be
treat men}, agept be put i duri t.he _course of.a, washin

pr ocedunl: SR Be A g vy R, 18 iniirel ot 80 BlshaCedispiatnmmis fotes
closed, and the operation_ buttons provided on the operation/display.
sect i onoparatprddisplay seetiprt 81.s eTleg cortedj seetipn\&6 Hnelydesc a rritivei eireyit fanean ign
start button is pressed finally, a washing procedure is perforned
accdildi eption uhivewhichwilt badessribbdlareri n Figs. 3 to 6. 20 Fig. 3 is a flow
chart showing the entire washing procedure. In step S201, whether or

Now, how the washing machine 1 operates will be described. The lid 16 is opened,
and laundry is put in the washing tub 30 through the laundry inlet 15. Detergent is put in the
detergent chamber 54 of the water feed port 53. As necessary, a treatment agent is put in the
treatment agent chamber 55 of the water feed port 53. The treatment agent may be put in

15 during the course of a washing procedure.

After the detergent is made ready to be added, the lid 16 is closed, and the operation
buttons provided on the operation/display section 81 are operated to select desired washing
conditions. When a start bution is pressed finally, a washing procedure is performed
according to the flow charts shown in Figs. 3 to 6.

20 Fig. 3 is a flow chart showing the entire washing procedure. In step 5201, whether or
not reserved operation, which permits washing to be started at a specified time, is selected is
checked. If reserved operation is selected, then the operation flow proceeds to step S202; if

not, the operation flow proceeds to step $202.

In step $206, whether or not the operation start time has been reached is checked. If



not reserved operation, which permts washing to be started at a
specified tine, is selected is checked. |If reserved operation is

sel ected, then the operation flow proceeds to step S202; if not, the
operation flow proceeds to step S202. ] n step S206, whether or not the
operation start tine has been reached 1% checked. If -12- the operati on
start tine has been reached, the operation flow proceeds to step S202. In
step S20® opatativhetartdimelins teenesbhedy therapermtion ifovwspbeetieth step 82cked. |1f a
washing process is selected, the operation flow proceeds to step S300.
The oper ati onsstpeSLOY, nwikthd? ortid€ a WaShing Hrivess RSeldcrd S BRecReP0 ial Wadhthg

described in detail later with reference to the flow 5 chart shown in
Fig. 4. : | ' '
br o ceq by siEubETRe Bpbalof ok iFoURIIS dehiSI6F PThd ARG BeliOned 7

flow prqoceeds. directly fr tep ,S202 to step S203. I.n step S203

whet her 1 WERBnEPIPFEsS ilﬁgteaﬁ?@@s@ﬂi 1 Pt et Rk it referengeip g Agv
process is selected, the operation flow proceeds to step S400. The

oper &t i chast peowroimrdag.i h Agertﬂne qompdéting of teewsshing prospssSAGOopdrhtiorh How
described in detail later wth reference to the flow chart shown in Fig.

5. Aft eprdca@isCpketd208. off hoewishiiy PeceysOsesfoctdd thdBBE@EbIP TloW PYoceeds
proceeds to step S204. If no rinsing process is selected, the operation

fl ow pr g LI p S203 to step S204. In step S204,
whet her org& ot asgzggr%b%rt%tg %@%cess Is selected is checked. If a spin-

The' oper at | ok SERHa: HOBERof AR & SPRTB PGS it SHERE FiSkis: s3bo TME be
described in detail later wwth reference to the flow chart shown in Fig.
6. Aft ePrqoees is spigtied.i tha operatipre flopi proereds iy step 39685, The pperginms performed bw
proceeds to step S205. |If no spin-drying process is selected, the
operHt i dire rifidingvpcescadsepd B4ty bé rdesoribed in J2€Ml 1hier sMitpreZ2étze to the flow
chart shown in Fig. 5. After the completion of the rinsing process, the operation flow
proceeds to step S204. If no rinsing proceés is selected, the operation flow proceeds directly
from step S203 to step S204.
In step S204, whether or not a spin-drying process is selected is checked. If a spin-

15 drying process is selected, the operation flow proceeds to step S500. The operations
performed in the spin-drying process in step S500 will be described in detail later with
reference to the flow chart shown in Fig. 6.  After the completion of the spin-drying process,
the operation flow proceeds to step S205. If no spin-drying process is selected, the operation
flow proceeds directly from step S204 to step S205.

20 In step S205, the operations for terminating the control section 80, in particular the
operation processor (microcomputer) included therein, are automatically performed through a
predetermined sequence. Moreover, the completion of the washing procedure is indicated

by sounding a completion alert. On completion of all the necessary operations, the washing

machine 1 is brought back into a stand-by state so as to be ready for another washing



20 In step S205, the operations for termnating the control section 80,
in particular the operation processor (mcroconputer) included therein,
are automatically performed through a predeterm ned sequence. Moreover,
the conpletion of the washing procedure is indicated by sounding a
conpletion alert. On conpletion of al1lxhe necessary operations, the
washing nmachine | is brought back into a stand-by state so as to be
ready fpmwocedwe.her washing - 13 procedure. Next, with reference to Figs.
4 to 6, the operations perforned in each of the washing, rinsing, and

spi n-dryi ng NeQSosGasfardnct toeigdes &d bb@d opblalondpdrfored iP¥achNATthe @Bsﬁiﬁ%
washi ng process. In step S301, the water |l evel inside the 5 washing tub

30 as dgh& é%ggtg idﬁ{‘%ﬁ%ﬁﬁgmh beWhd el is read out. In step S302,

whet her or au sensing 1S selected is checked. If laundry

anount sensi is sel ected, the peration f]ow proceeds to step $S308; if
not, the opeP%t 32 flomg &éélydgfaﬁxlr&geerppiw r Brater @}Pl,mat%legﬁléﬁsl%sg@.
In step S308, based on the rotation |oad of the pul sator 33, the anount
of tHhe washing fub 3Casidstented hyrthelwatki level swigchl Hus diad catro untstepeS 32 nghethéreor
operation flow proceeds to step S303. In step S303, the main water feed

val ve 5Hét lagndepametniSensifi@is seRERA id hekRell. t N RUAKHY AR UNIRNEinY& RlectedSthe
pi pe 52a and the water feed port 53 into the washing tub 30. Here, the

m xod R i, Mo rRecR B REF S 3GREREL ol ind? pidech AR ety ol |

val ve 63 anainssﬁhosed. When the 15 water | evel switch 71 detects the
set wat &f AP e main water feed valve 50a is closed. The operation
fl ow then proceeds to st§§08304. In step S304, famliarizing is
performed. THestepS388.dasabon teaptation leadrofdhe pylsator 3hdhe smovntrad thenundry
backward directions to agitate the laundry and water so as to famliarize
the 10 is measured. After the laundry amount sensing, the operation flow proceeds to step $303.

In step S303, the main water feed valve 50a is opened so that water is fed through the
main water feed pipe 52a and the water feed port 53 into the washing tub 30. Here, the
detergent put in the detergent chamber 54 of the water feed port 53 is mixed with the water
and is fed into the washing tub 30. The water drain valve 68 remains closed. When the

15  water level switch 71 detects the set water level, the main water feed valve 50a is closed.
The operation flow then proceeds to step S304.

In step S304, familiarizing is performed. The pulsator 33 rotates alternately in the
forward and backward directions to agitate the laundry and water so as to familiarize the
laundry with the water. This permits the laundry to absorb an ample amount of water, and

20  also permits the air trapped in different parts of the laundry to escape. If, as a result of the
familiarizing, the water level detected by the water level switch 71 has become lower than it
originally was, then, in step S305, the main water feed valve 50a is opened to feed

supplemental water to restore the set water level.

If a washing course including “cloth type sensing” is selected, when the familiarizing



| aundry with the water. This permts the laundry to absorb an anple
anount of water, and 20 also permts the air trapped in different parts
of the laundry to escape. If, as a result of the famliarizing, the

wat er | evel detected by the water level switch 71 has becone | ower than
it originally was, then, in step 830§,4‘the mai n water feed valve 50a is
opened to feed supplenental water to restore the set water level. If a
washi ngisastioseed, ghoithu tipa getishistrltoyprefosmedi ngfter the Sehidiatizidg ispeformiad, the
famliarizing -14- is perforned, cloth type sensing is al so perforned.

After téeng@in theawitél R¥el Somethe QEtaker 1dve] isCdraReR, afd,tih ehedoBrin tRY Qlatek T om
the set water level is detected, and, if the drop in the water level is
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S305, tmesﬁaﬁer ation flow proceeds to step S306. According to the
setting® Bt'by the user, the notor 41 rotates the pulsator 33 in a
predeterm ned pattern so as to produce a main water current for washing

i nsi de the Afishihagetiwalerdevel\y stably jebtainediim siepiS805,dhe pparatjon fiew pragnetsytoi s
washed. The spin-drying spindle 44 remains braked by the brake nechani sm

43, andstep8306.evastordigntd e seamis Atade 1Y thahRs, tBE thoteaIdioyatéDhe pulsh®r 33
washi ng tub 30 does not rotate. After the period of the main water

current i, %gﬁe&%&‘?ﬁl%eid;;?hnfehp% %F?S ﬁﬁg‘?ﬁ%q} e ?’eg 7%11-%?1{; &(@’\; \?gshgfg? gnsicfehfﬁe

pul sat or rotates alternat or war n ctions in
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spin-drying rotation of the washing tub 30. 15 Next, with reference to
the flofPiedlardd smeins braked By the brake mygshprisinotds apdrthes, reven iwhentibe washisgng
process will be described. First, in step S500, a spin-drying process is
per fl0r medter andhiaohdrwinidvepthe deshing ingd30 ddes mowictdie.r ef erence to the flow
chart shown in Fig. 6. After the
After the period of the main water current, the operation flow proceeds to step S307.

In step S307, the pulsator 33 rotates alternately in the forward and backward directions in

quick steps to loosen the laundry so that the laundry is evenly spread inside the washing tub

30. This is done in preparation for the spin-drying rotation of the washing tub 30.

15 Next, with reference to the flow chart shown in Fig. 5, the operations performed in the
rinsing process will be described. First, in step S500, a spin-drying process is performed,
which will be described later with reference to the flow chart showm in Fig. 6. After the
spin-drying, the operation flow proceeds to step S401. In step S401, the main water feed
valve 50a is opened, and water is fed up to the set water level.

20 After the feeding of water, the operation flow proceeds to step S402. In step S402,
familiarizing is performed. In the familiarizing in step S402, the laundry that has stuck to
the washing tub 30 in step S500 (spin-drying process) is removed therefrom, is famiharized

with water, and is made to absorb an ample amount of water.

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



spin-drying, the operation flow proceeds to step S401. In step $S401, the
main water feed valve 50a is opened, and water is fed up to the set
water level. 20 After the feeding of water, the operation flow proceeds
to step S402. In step S402, famliarizing is perforned. In the

fam liarizing in step S402, the laundry that has stuck to the washing
tub 30 in step S500 (spin-drying process) is renoved therefrom is

fam | i afamibigrizing.tithe watesdevehptid¢tectedhbhe theowatbstsvel savitchivd | has Zaeame layfer whaner .
After the famliarizing, the operation flow proceeds to step S403. If, as

a resul it erigihdlly wad Shé amdih iedrérziend valvieeS0aaisedpened @ fad AppRedcath byatéhe

wat er | evel switch 71 has becone lower than it originally was, the main
wat er feagehyale\Ler wPdr leSeopened to feed supplenental water to restore the
set water level. After the set water level is restored in step S403, the

famliarizin roceeds to step 5 S404. Acc [ o.the.settin made by
the user .t nEARhEG S g EvBs sructitite atehr e, I il binof B 4o e
pattern to produce a main water current for rinsing inside the washing
tub 30. S40¢-t WA¢aerdingrig Hhevigttings snade dinthe pges, thamaies 4 wtatentheulsatg 33 na
spin-drying spindle 44 remains braked by the brake nmechani sm 43, and

t hus, epmdetsheined ipatternns ipagiucat enaiamdtdraunentyforpivsing iiside thastushiggttulb 360
does not rotate. 10 After the period of the main water current, the

oper at i @th kY nifiR GERAScilrfend ! 60 1Py is st CAneAf ﬁréc h% ihdatar _re%%ins

rotates alternately in the torward and backward dir Ions In quic
steps tqQ loosen the, |aundry. I S rmts the Jaundry to be .eve spr ead
hor de. BrSEREEThe BBkt Rigeitplim 15, SaBBT v Wi LB RSy P AR, moR

t he above description, rinsing is performed as "stored-water rinsing”
wher eby theywashingdnh d0ideesyatrefal®ed with rinsing water stored in the washing

tub 30. It is, however, also possible to performrinsing as
"supll i ed- watAdter thenperigl’ ofvthe melry waien siment] the ppefatoméldwiproteeds to step S405.

In step S405, the pulsator 33 rotates alternately in the forward and backward directions in
quick steps to loosen the laundry. This permits the laundry to be evenly spread inside the
washing tub 30 in preparation for spin-drying rotation.
In the above description, rinsing is performed as “stored-water rinsing” whereby
15 rinsing is performed with rinsing water stored in the washing tub 30. It 1s, however, also
possible to perform rinsing as “supplied-water rinsing” whereby rinsing is performed while
fresh water is kept being supplied, or as “shower rinsing” whereby, while the washing tub 30
is rotated at low speed, water is sprayed from the water feed port 53 onto the laundry.
Next, with reference to the flow chart shown in Fig. 6, the operations performed in the
20  spin-drying process will be described. First, in step S501, the water drain valve 68 is opened.
The washing water inside the washing tub 30 is drained through the water drainage space 66.
During the spin-drying process, the water drain valve 68 remains open.
When most of the washing water contained in the laundry has been drained, the clutch

mechanism 42 and the brake mechanism 43 are switched. The clutch mechanism 42 and the



fresh water is kept being supplied, or as "shower rinsing" whereby, while
the washing tub 30 is rotated at | ow speed, water is sprayed fromthe
wat er feed port 53 onto the laundry. Next, with reference to the flow
chart shown in Fig. 6, the operations performed in the 20 spin-drying
process will be described. First, in Sf%p S501, the water drain valve 68
is opened. The washing water inside the washing tub 30 is drained

t hr oughbtake mezhamsmlAdimages swacedatfore Bur stary of ke drpininglotyatrthe panoe 5%, ast he
wat er drain valve 68 remai ns open. Wen nost of the washing water
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the brake nechani sm 43 are switched. The cl'utch nechanism 42 and t he - 16-

orake 86 BRI Bt fhetRh | CREALAEIAIA Hilfec AWl al gl 59 o at

the sane tinme as rainrng. now 1ot prn-drying

spindl e 44. Thus, the washjng tub O performs spin-drying rotation. The
pul sator 33 f\éttﬁﬁt »ashipg, wf%a‘tcﬁét a@rﬁpﬁ?ﬁ,ﬂ%lam?fY% prgsaed, i they Interipr 30

rotates at high speed, the laundry is pressed onto the interior 5
ci r canf eremfierentialeivél]l of the iveashiagtiin 30 uoder 3entrfiget farent rTHusgtht washiog watdnus,
t he washing water contained in the laundry collects on the interior

sur f acec@itaibbe® i€ hﬂecmml@gemlbals obedhe ifferibh Surfa@SdTi the cirdbm&RenttM wallll 8 fhe e,
since the washing tub 30 is so tapered as to gradually w den upward as

descr i bedsAE hieSo. (ACHIRANE W he T BRhE Y BTN, BYahlig SERS LbHAR) wighce

rises alon e I'nterior surtace of e°was i ng

wat er reaches the ypper .end of 10 the washjng tub 30, it is_discharged
t hr ough UPY{&* S STBR Earioh theweding waeT pied wRondhyahe chpyritagal fpree risepalong
washing water hits the interior surface of the water tub 20, and then
fl ows athengterinesurfage ef therwashimgdule30f When thetweashingvater reachieh thebpperoandof
the water tub 20. Then, the washing water is discharged out of the
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connected thereto. 15 In the operation flow shown in Fig. 6, first
spi n-dr Xil,n&ei\%sﬂiﬁéfv@téﬁgts%e h@kAGl Mffa¥e bPWe water tub 20, and then flows along the
interior surface of the water tub 20 to the bottom of the water tub 20. Then, the washing
water is discharged out of the cabinet 10 via the water drain pipe 61 and the water drain hose
60 connected thereto.
15 In the operation flow shown in Fig. 6, first spin-drying is performed at relatively low
speed in step S502, and then spin-drying is performed at high speed in step S503. After step
S503, the operation flow proceeds to step S504. In step S504, the supply of electric power
to the motor 41 is stopped, and the terminating operations are performed.
The washing machine 1 is provided with an ion elution unit 100. The ion elution unit
20 100 is provided in the middle of the main water feed pipe 52a, specifically between the main
water feed valve 50a and the detergent chamber 54. Depending on the specifications of the
actual product, the ion elution unit 100 may be provided in the middle of the sub water feed

pipe 52b, specifically between the 50b and the treatment agent chamber 55. Hereinafter,

with reference to Figs. 7 to 15, the structure and function of the ion elution unit 100 and the



speed in step S502, and then spin-drying is perfornmed at high speed in
step S503. After step S503, the operation flow proceeds to step S504. In
step S504, the supply of electric power to the notor 41 is stopped, and
the term nating operations are perforned. The washing machine | is
provided with an ion elution unit 100:17rhe ion elution unit 20 100 is
provided in the mddle of the main water feed pipe 52a, specifically

bet weenrdlaé phayis whenaeemntddemithe alaviend Gackine 1twid bdekesnibedt chanber 54.
Dependi ng on the specifications of the actual product, the Jon elution

unit 100 mayfrhe praadigied ichembfc SR@dha Qbwi BEowip d"’ﬁ%s@remfbﬁé%enwop%é%
specifically between the 50b and the treat ment agent chanber .
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t he washi ng chine I wll described. Figs.,7.and 8 are schenati
sect i ondfEWsi ﬁﬁ R NitiR ynit |159thaér?o%r et Oarlect RE ap gpsulaingy matfrnahrttc%mo
Fig. 7 being a horizontal sectional view thereof and Fig. 8 a verti cal
sect iSonayntheticansinTHibcanenoefubbenn Theiibn elGiohamital 00dme alwater mfoweebrot 1 laat
insulating material such as 5 synthetic resin, silicone, or rubber. The

i on el ubh@endtheteok @Rd RaFater ¥@iEw pond 112VatARE bthérdnPiheredhe IaSide teeReN 1@nd
a water outflow port 112 at the other end thereof. Inside the case | 10,

two bl atgs sliapeth,gh asidades 1H3,a 4104 BLpeal paads tgggr@igs apﬁ%a%ﬁgﬂ al a

predeterm ter va rom eac ot her ec ar e

formed of a t al h as_silver pe z a et al

i ons t hatteRabRom gach athers cPameissades 413 and: bldrare tje fgea 193 b A SR
are, at one ends thereof, respectively provided with termnals 115 and
116. | deappey, orizins, thabyields arectal iGnsethat exbet ap antimivadbialieffear e i ntegral |y
formed, and so are the electrode 114 and the termnal 116. Were this is

i npolki bl e, tThe dleitvides 1h8tamden14 g, ek enitr ade Sherdf, traspetevely prdbHdehavithhe
parts of the termnals |ocated inside the case | 10 are coated with
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and so are the electrode 114 and the terminal 116. Where this is impossible, the joints
between the electrodes and the terminals and the parts of the terminals located inside the case
110 are coated with synthetic resin so as to be out of contact with water and thus free from

15 electrolytic corrosion. The terminals 115 and 116 protrude out of the case 110, and are
connected to the drive circuit provided in the control section 80.

Inside the case 110, water flows parallel to the length direction of the electrodes 113
and 114. With water present inside the case 110, when a predetermined voltage 1s applied
between the electrodes 113 and 114, from whichever of the electrodes 113 and 114 is on the

20  positive side, metal ions of the ion of which those electrodes are formed are eluted. The
electrodes 113 and 114 are, for example, silver plates each measuring 2 cm wide, 5 cm long,
and 1 mm thick, and are arranged at an interval of 5 mm from each other. Where silver
electrodes are used, at whichever of them is on the positive side, the reaction Ag > Ag" + ¢~

. . - + -
occurs, eluting silver ions Ag' into water.



15 electrolytic corrosion. The termnals 115 and 116 protrude out of the
case | 10, and are connected to the drive circuit provided in the
control section 80. Inside the case | 10, water flows parallel to the

| ength direction of the electrodes 113 _ and 114. Wth water present
inside the case |I 10, when a predeterh% ‘ed voltage is applied between
the el ectrodes 113 and 114, from whi chever of the el ectrodes 113 and 114
is on the 20TpawevanyevaérdEomneensiningnssidd thehease ol Oofftashthe heotpdston of the
el ectrodes are forned are eluted. The electrodes 113 and 114 are, for

exanpl e feedingUFrmathlaibas ieBGdvIIEES U 5186 Be 6O AB5fae Tthé O4tnet 18NQ that'hs
thick, and are arranged at an interval of 5 nrn fromeach other. Were

silver ;elect g,q%,t Erd4BE Jowidiredldi Spever of themis on the positive

si de, t he rea% ion %8 f §g+ +7°e- occurs, eluting silver ions Ag+ into
water. -18 0 prevent ter fro emai ni.ng inside the case 110 af . the
conpl etion of & ﬁ’ﬁl@ééhﬁ“ﬁ@%?i%&%ﬁ HIghe ion glufien g 00| & trags e | This

bottom surface of the cabinet 10 so that it is increasingly |ow toward
t he dowkenneeigthteicagmmertiglly distribabesd elbetridmiowsr d21 daistep de@vnothe tvoltagathereof,
elution unit 100. A transformer 122 is 5 connected to comrercially

di stribieed06l €cts i ppdeRimihéd voltagd. € THEOBEkptih @olAplet G0 Ehet RiBksESImer 122€is,
100 V, to a predeterm ned voltage. The output voltage of the transfornmner

122 i P ¢ _ Cifier : 03 .
ogul ot fifed bl Shultfre ottt PES bid e Faeled it o BSaEy i bya
t he const ant V8 12

tage cirguit 4, a constant current circuit 518 .
connect &30S3ph Y hﬁ?s‘f‘%f’r‘l‘l“ rr éﬁﬁh% P VPR YWY et BLOPTHAR CYFERt §EWlode
drive circuit 10 150, which will be described later, is always fed with a
const ant!2& ifr goapected. r eEiseconstgnt erent,grouitt 12559 operatesdhat asielacndedave ozt he
el ectrode drive circuit 150. To the commercially distributed electric
power) 1210, ehichcwill e nipsetited elate?,6isi siwapo fute odithda iconguat adurneht ivrdshedtive of
transfornmer 122,. The output voltage of the rectifying diode

variations in the resistance across the electrode drive circuit 150.
To the commercially distributed electric power 121, a rectifying diode 126 is
connected in parallel with the transformer 122,. The output voltage of the rectifying diode
126 15 smoothed by a capacitor 127, is then regulated into a constant voltage by a constant
15 wvoltage circuit 128, and is then fed to a microcomputer 130. The microcomputer 130
controls the starting of a triac 129 that is connected between one end of the primary coil of the
transformer 122 and the commercially distributed electric power 121.
The electrode drive circuit 150 is 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
20 transistor Q1 and the diode D1 together form a photocoupler 151, and the transistor Q2 and
the diode D2 together form a photocoupler 152. That is, the diodes Dl and D2 are
photodiodes, and the transistors Q1 and Q2 are phototransistors.

When the microcomputer 130 feeds a high-level voltage to a line L1 and a low-level

voltage (or a zero voltage) to a line 1.2, the diode D2 turns on, and accordingly the transistor



126 is snoothed by a capacitor 127, is then regulated into a constant

vol tage by a constant 15 voltage circuit 128, and is then fed to a

m croconputer 130. The m croconputer 130 controls the starting of a
triac 129 that is connected between one end of the primary coil of the
transfornmer 122 and the commercially di%tributed el ectric power 121. The
el ectrode drive circuit 150 is built with NPN-type transistors QI to 4,
di odes QP tusns@nD2 Whendhe gsnsstor @2 Rirns onRY cuaend flolvssbroaghe thentesistoonRéck4ed
as shown in the figure. The 20 transistor QL and the diode D together

forma pRPRPCAMINEY thd bdse otk thdBistorAYBSis HiREd, BuansihiNeadisRF €I thegst her
forma photocoupler 152. That is, the diodes DI and D2 are photodi odes,

and the trangy r . t. [ r :

i cr ocomput e np ofebind e EhetiBaP Y 5P bR bRy ANGR 40 accordingly,
vol tage (or a,zero, volta 0.4 line L2, the diqgde D2 turns on, and
accor di |Wﬁé°rt(5%ﬁ§f>§% i _i@-thlbét%rar@r@m FlgWa Arorh e, posHfestos legiradsi ns
on, a current flows through the resistors R3, R4, and R7, and thus the
baseSof 1ihto theaegiteeenideQdestsodei ldded Thug osithiy thehion efutmngingtt 10, @&:tal aonsuasn
on. On the other hand, since the diode DI is off, the transistor QL is

of f, andosiiediods Al producb® aloh@Rathlepstivdond.so is off. In this state, a
current flows fromthe positive-side electrode 5 113 to the

negative-sid e : ¥ Nl e | j A t al
ions as pos W@ye;?%ﬁ%?ééééﬁﬁdo%@ggvﬂé% Eﬁr#;el&m&ﬁhﬁgégé ﬁ/g@%ﬁi&%{}\#@ga gﬂ@
current .is ssed t hr.ou t ion elution.,unit_.100 in one direction for a
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wears off, inpurities such as calciumpresent in water deposit in the
f or m of calehimeprgeent irewalcedenosi én thefonn of sealmenjtieielestradeibl4 arpthmegdiversidet he
chloride and sulfide of the ingredient netal of the el ectrodes form on
t he 10suMaeeverhihieechloridehiugl edifidadEshe itprpdiettomern o€ thd elebrodesnfoahudn die

unit 100. To prevent this, the electrode drive circuit 150 is so
confi guggfadefdrebt R RErdAREIRRHoAhAR e WE IR ibREIUASH Bhik 10@S To prevent this,
the electrode drive circuit 150 is so configured that it can be operated also with the polarities
of the electrodes reversed.
To reverse the polarities of the electrodes, the microcomputer 130 switches its control
15  so as to reverse the voltages fed to the lines L1 and L2 so that a current flows 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.
If, as a result of a variation in the resistance across the electrode drive circuit 150, in
20 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 circuit 125 raises the
output voltage thereof to prevent a decrease in the current. However, as the accumulated use

time increases, the water treatment unit 100 ultimately reaches the end of the useful life

thereof. When this happens, it is no longer possible to prevent a decrease in the current even



of the electrodes reversed. To reverse the polarities of the el ectrodes,
the m croconputer 130 switches its control 15 so as to reverse the
voltages fed to the lines LI and L2 so that a current flows in the
opposite direction between the el ectrgdes 113 and 114. Now, the
transistors Q@ and 4 are on, and t i?%r ansi st or s @ and B are off. The
m croconputer 130 incorporates a counter function, and perforns this

swi t chi hy seireving to aneclectyode ¢isapingimedt foo fmeiblysremeauigatie irhpyrities dapositsdion of
a variation in the resistance across the electrode drive circuit 150, in

20 part theWléitrodes by eevietitns tiRACHS affiest diehyek@pipotiem dlshradidarlgdlaritid’defor a
current flowi ng between the electrodes decreases or a simlar situation
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thereof tG prevent a rease e accumul at ed
use ti i ncreases, the water treatnment unit 100 ultimately reaches the
end of useful life thereof Wien this happens, it is no |onger

possible to E}r event a decrease in the current even -20- by switching to
an ePect rodeTelcepnivith thisddnfthe cirewit ubder disowssiomdhe warremipllowingdetuegmotict ed
on the electrodes by reversing their polarities or by keeping them at
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t he out put voltage of the constant current circuit 125. 5 To cope with
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el ectrodes 11 114" o 1on elution unit IS nonitore
nmonitoring the voltage  across the resistor R7, and, en this curr
becones CWRTAIEYeD ¥ i SipsiPiih b iy RBeRRE i ch CLTER. dotteliod bt
by a current detecting nmeans. A current detection circuit 160 serves as
the cur pemes aettee chmentndeteptingThgansf dheainfarmatipa tthaththenminimym permissiblebl e
10 current |l evel has been detected is fed froma photodi ode D3 i ncl uded
i n d0photmoan uplek haslbn deteated ipHed doman phatbdiod€D3i includetbih a phétbeoupdard 63
phot ocoupl er 163 to the m croconputer 130.
via a phototransistor Q5 included in the same photocoupler 163 to the microcomputer 130.
The microcomputer 130 then drives, via a line L3, an alert indicating means 131 to make it
give out a predetermined wamning indication. The alert indicating means 131 is provided in
the operation/display section 81 or the control section 80.
15 Moreover, to cope with a fault such as a short circuit within the electrode drive circuit
150, a current detecting means is provided for detecting that the current has become higher
than the maximum permissible current level. On the basis of the output of this current
detecting means, the microcomputer 130 drives the alert indicating means 131. A current
detection circuit 161 serves as the current detecting means. Likewise, when the output
20 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.

Fig. 10 is a flow chart showing the sequence for eluting and adding metal ions. The

sequence shown in Fig. 10 is executed in the stage of step S401 (feed water) or step S403



The m croconmputer 130 then drives, via a line L3, an alert indicating
nmeans 131 to make it give out a predeterm ned warning indication. The
alert indicating nmeans 131 is provided in the operation/display section
81 or the control section 80. 15 Moreqyer, to cope with a fault such as a
short circuit within the electrode dridfe circuit 150, a current

detecting neans is provided for detecting that the current has becone

hi gher (fe¢rhsupplementadi wakar)pier i spetstion dlow ghewh endlig. n Speeifisaldy, swhin thse
output of this current detecting neans, the m croconputer 130 drives the
alert i pdsiagtis Bgrtedathen, lialsteph SAULF Ridtherdgit 86t AddicH bE Hietal i6ds BedelRtedaB
the current detecting neans. Likew se, when the output 20 voltage of the
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| evel, a voltage detection Cir 2 detects 1t, an € m croconputer
130 drivyes the. al.ert indicating,means 131. Fig. 10 i.s flow chart .
show ng IERUEMCEIGHR BPerion BiFar SRahe g i TRUSBIRY Sestion H b8 Y ertion
shown in Fig. 10 is executed in the stage of stecg S401 (feed water) or
st ep 5s4flgw-mraceeds @atepstds Hrmohithe opgaation)low praseedspe sigp SHH.f | ow shown in

Fig. 5. Specifically, when the rinsing is started, then, in step $411,

whet her or ni stapl@idl 2, athe ahain®iaddr fecdnalvesSGeisapetel b thacharek @dfed Thitle ion
checking may be performed earlier. If "addition of nmetal ions" is
/
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section 81, then the operation w proceeds t3 ste t he
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a predetermned flow rate. Sinultaneously, the drive circuit 120 applies

a vol t decluied upterthe Mates| edhe ewraent thas flows betweasothe [glactrpdasrs aghirecheurast. o

of which they are fornmed are eluted into the water. The current that
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the netal ions is fed through the water feed port 53 into the washing tub
30.

When a predetermined amount of water containing metal ions has been added and the
concentration of the metal ions in the rinsing water is judged to have reached a predetermined
level, the application of the voltage to the electrodes 113 and 114 is stopped, and, when water

15 1s fed to the set water level, the main feed valve 50a is closed.

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.

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

20 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 section 81, then the operation 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 in quick steps to make the laundry loose so that the laundry



30. When a predeterm ned anount of water containing netal ions has been
added and the concentration of the netal ions in the rinsing water is
judged to have reached a predeternmined |evel, the application of the
voltage to the electrodes 113 and 114 js stopped, and, when water 15 is
fed to the set water level, the main T€ed valve 50a is closed. Next, in
step S413, the rinsing water is agitated to pronote contact between the
| aundr y issapecad ieuentyp tuside the washing tubgiriatprepardton dorspimdeyihg otatian.

predeterm ned period of time. Next, in step S414, whether or not

addi ti on of &n ktep@SUNENhe 308 Mater Felelaed 60b Is' SpeAbB sk Bdt whith s pirsek iHeugiay
be perfornmed earlier; for exanple, it may be perforned at the sane tine
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ions is selecte tion of a treatne agent”™ I's se

sel ection operation perfornmed on the .operation/display section 81, .then
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proceeds to step S405. In step S405, the pulsator 33 is rotated
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the laundry | oose so that the laundry -22- is spread evenly inside the

washi ng comparffientrt Preapkdsed pasdefething®ibarght YhaiGhe ptintiplnof $iphdi k4 1Thist he
sub water feed valve 50b is opened so that water is passed through the
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agent has bee put I reat nent dgent conpartne t 1s, alon
I t

with th ter, fed into the washing 5 tub 30 through the siphon 57.
's not B UPECIME VRFLYAFL BoueAdhiadhs e icaekel fOmPREREN Bompar t rent 55
reaches a predeterm ned h_ejq;ght that the principle of siphon works. This
nmakes it possYhanea pisdgtemyned aneunt of watex(sufHeienidesauserihe siphen Shtavwork asgent
conpartnent 55 until the tinme conmes when water is poured into the
t r ealtOre siphegjemimareniEateae pburbd intWertreatmen dgére coinpatnentdntheahib weatee feed
(sufficient to cause the siphon 57 to work as a
valve 50b 1s 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.

15 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.

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

20 water. If the metal ions and the treatment agent (softening agent) are simultaneously added
to the rinsing water, the metal ions react with the ingredients of the softening 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 ingredients of the treatment agent,



10 siphon, or nore) has been poured into the treatnment agent conpart nent
55, the sub water feed valve 50b is closed. Incidentally, this feeding
of water, i.e., the operation perforned to add the treatnent agent, is
perforned automatically irrespective of, whether or not a treatnent agent
Is put in the treatnent agent conpartﬁ%%l 55 so long as adding of a
treatnent agent is selected. 15 Next, in step S416, the rinsing water is
agi t at eand huphepeleavaebaanvmnidrebinkafect tueried by thirmetanidns b therlaadment agent .
The agitation is continued for a predeterm ned period of tine, and then

t he operati offhé lmew Bf athdhe RcEb@R 194Q0d 148 GRS fhrmad iskseld@dSRsh anag, in
descri bed above, is a predetermned period of tine after the netal
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in a dimnished antimcrobial effect. By contrast, according to the
sequénc elegiaader ¢Xseidaraexeeent antimigrobfal or antifangal teffect. orfglvercappsuallox pemuilsy

attached to the laundry that the treatnment agent is added. This prevents

t he met silver and cdppemone &cbd lgtedisidiultdhecushgtherttieni s of the treatnent agent,
-23- and thus helps | eave the antim crobial effect exerted by the netal

ions on the F %Msf tk%sﬁ?%%ns‘?f IWOFEJ} at]ﬁdr? C}Egnlleézﬂ%ﬁr p%e%”%dlﬁér&&%

formed is se ected anong, In ver
silver-c ver 1ons,el gted
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ions eluted froma zinc 5 el ectrode exert an excellent antim crobial or
ant i f ungirtriepileaeutralized, o Thivmakes the sdyer pensiesdikedyl tovrenct ayith deshloride sens t o

be eluted simultaneously therefrom Silver ions are positive ions. In
wat i), (wagativeyions) cvagadddvial o trehimegesenbsdfténing egente Heré Vietakeotimedbethe
electrically attracted by laundry. Once silver ions attach to |aundry,
they ar gjlver 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 5 minutes or more. After the addition of the treatment agent, it
suffices to perform agitation for about three minutes.
15 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 is fed into the washing tub
30 through the treatment agent compartment 55. Thus, the route by way of which the metal
ions are added to the rinsing water is separate from the route by way of which the treatment
agent is added to the rinsing water. This prevents the metal ions from passing through the
20 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.

Moreover, according to the sequence described above, the addition of the metal ions

and the addition of the treatment agent are each accompanied by the agitation of the rinsing



electrically neutralized. This nmakes the silver ions less likely to react
with the chloride ions 10 (negative ions) contained in a treatnent agent
(softening agent). Here, it takes tinme for the silver ions to attach to
the laundry, and this nakes it necessary to wait for a certain period of
time before adding the treatment agemt2?4-Accordingly, after the silver
ions are added, agitation is perfornmed for 5 mnutes or nore. After the
addi ti owatef. tHes tengaentint thgertal iods aslufhéi tesmén gpent attachagidiiaparsnoff the
about three mnutes. 15 The netal ions are fed into the washing tub 30

t hr oughiduhgrymai n feed pi pe 52a and then through the detergent
conpartnent 54. The treatnent agent is fed into the washing tub 30

t hrough the tr n e nt 55  Thus, the route by way of
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route by way of ich the treatment agent is added to the rinsing_ water.
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which the treatnent agent is added to the rinsing water, thus prevents

t hem5 f deseribeckbalgwcontact with the treatnment agent remaining on the
route, and thus prevents them fromform ng conpounds therew th and

|l osing their antimcrobial effect. Mdyreover, according to the sequence
descri bed above, the addition of the metal ions and the addition of the
treat menf AGRHL 121 € each acconpani ed by the agitation of the rinsing -24-
water. This ensures that the netal ions and the treatnent agent attach to

PR e
ions, the washing machine | is operated under the conditions 5 described
bel ow. a@dadpmimgnsurate Wiltke tifei argount ofi thunidon e thet Bewtohart o€ thpuwashing potess
netal ions. The quantity of netal ions is
10 shown in Fig. 4, in step S308, laundry amount sensing is performed. Based on the amount
of laundry grasped as a result of the laundry amount sensing, the amount of water fed into the
washing tub 30 in the washing and rinsing processes is determined. Then, metal ions are
eluted in a quantity proportional to the thus determined amount of water.
The table in Fig. 11 shows examples of experiments in which silver ions were eluted
15 in such a way as to fulfill condition 1 above. The set amount of rinsing water was varied in
the following three steps: 23 L, 35 L, and 46 L. The quantity of electricity (current
multiplied by the duration of voltage application) that is passed between the electrodes 113
and 114 was made proportional to the set amount of rinsing water. As a result, with any of
the different set amounts of rinsing water, the concentration of silver ions was 90 ppb. This
20 indicates that a quantity of silver ions that is proportional to the set amount of water was
eluted. The set amount of water 1s determined based on the amount of laundry, and hence
the quantity of silver ions eluted can be said to be commensurate with the amount of laundry.

In this way, when a large amount of laundry is dealt with, by increasing the quantity of metal

ions, it is possible to obtain an antimicrobial effect comparable to that obtained when a smail



made comrensurate with the amount of laundry. In the flow chart of the
washi ng process 10 shown in Fig. 4, in step S308, |aundry anount sensing
is perforned. Based on the anount of l|aundry grasped as a result of the
| aundry anount sensing, the anount of %gat er fed into the washing tub 30

in the washing and rinsing processes 1% determ ned. Then, netal ions are

eluted in a quantity proportional to the thus determ ned anount of water.
The t abfmoyrn ofjayndry ip delbwhexanpl es of experiments in which silver ions
were eluted 15 in such a way as to fulfill condition |I above. The set
amount of ri hsa ogseweliees, fonkighear laetiry amouhesehsink,ohe B¢ dnfvugeof vaes is Viaied,
35 L, and 46 L. The quantity of electricity (current nultiplied by the
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113 and 114 was nmade proportional to thé set unt of rinsing water.
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quantity of silver ions that is proportional to the set amunt of water
was el thegigltagarpplisaticariiisgtiongthe\gmasnt phelerdticibngandbg adinsied casilyt he anmount  of
| aundry, and hence the quantity of silver ions eluted can be said to be
comrensur at eThe twiethdid: deseribed abdvel wherdby the qumntihyi sf wtal ivivesiurd| iaragfusted
anount of laundry is dealt with, by increasing the quantity of netal
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obt ai ned when a small -25 anmount Of laundiy 1s dealt w n a case
where, faor  higher undry anount sensj.n the s ampunt..of wat IS
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passed between the electrodes 113 _and 114 is varied accordingly in as
many st &hachigyg thesame sndgasomidl bsrdesgriteddelovhe current and 5 the vol tage
application duration, the anount of electricity can be adjusted easily.
The et hod déscondbgdoalzevendvnethedyinstbad ofiralying gn nfindigtariounbsensia uthe aisérs
adj usted based on the sensed anpunt of laundry is one way (first nethod)
of meki Afn tob deRiddeicivninRb the amount of laundry by measuring it with scales or by the eye,
and then determines, according to the thus determined amount of laundry, the amount of
electricity that is passed between the electrodes 113 and 114. For example, the user is
permitted to select an appropriate choice among several different weight classes to determine
15 the amount of electricity.

According to a third method, the amount of electricity that 1s passed between the
electrodes 113 and 114 is determined based on the maximum capacity (the upper limit of the
amount of laundry that can be washed) of the washing machine 1, and the thus determined
amount of electricity is applied in all cases. The maximum capacity is specific to each

20  washing machine model. Thus, eluting a quantity of metal ions commensurate with the
maximum capacity is nothing other than making the quantity of metal ions commensurate
with the amount of laundry with the maximum capacity regarded as an invariable parameter.

By this method, a quantity of metal ions commensurate with the maximum capacity is

supplied in all cases. This helps prevent the quantity of supplied metal ions from becoming



nmetal ions added to water commensurate with the anmount of |aundry. There
are other ways to achieve the sane end, as will be described bel ow. 10
According to a second nethod, instead of relying on | aundry anount
sensing, the user himor herself determ nes the anount of |aundry by
measuring it with scales or by the eyé@6'and t hen determ nes, according
to the thus determ ned anmobunt of |aundry, the anbunt of electricity that
i s passétab dallwsenresitofthe @moodiest 1adiirabeing WiderEsiimatechdyd t©, ant dner irs Bundry
permtted to sel ect an appropriate choice anong several different weight

cl asses afnoufiteleRiing Bein MéastidtheaPeHYrmed wethaeled & Byythe écording to a third
nmet hod, the anmpbunt of electricity that is passed between the el ectrodes

113 and 114 is determ ned based on the maxi num capacity (the upper | imt
of the amount of laundry that can be washed) of the washing machine 1,
and the(kgﬁa.de ermned anount of electricity is applied in all cases.
The maxi B Eity is specific to each 20 washi ng nmachi ne nodel. Thus,
eluting a quantity of metal ions commensurate with the maxi num capacity
i s not hi ng ofllheseqond condikion gelaties tagiharniypet of roétahasidathe icomentratresmetat ons.
with the amount of laundry with the maxi mum capacity regarded as an

i nvari algileemigselodit@ s theyméthl, SndRatt@vithaa §IlH@Ntdnt doneéntiEibRbf BOPEb or more is
comensurate with the maxi mum capacity is supplied in all cases. This

hel ps phgﬁp@gﬁhgﬁgquantity of supplied netal ions from becom ng -26- too
smal|l as a result”of the anmount of |aundry being underestimated due to an
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of nmetal and the concentration of netal ions. Silver is selected as the
netal , abfosilyar ien ogneantratian py e andimicrohiobeffecat | Dhe efpedmeptshvase perboraed dy
used for rinsing.
10 actually using a washing machine, and how antimicrobial and deodorant a cloth was made as
evaluated after drying was evaluated according to JIS (Japanese Industrial Standards) 11902
(directed to the testing of the antimicrobial properties of textile products). A standard cloth
was contaminated with Staphylococci aurei so that the initial number of bacteria was 1.2 x
10° / ml, and, after a 18-hour culture, the number of bacteria was measured again. The result
15 was 1.9x 10" /ml. 8 kg of laundry was rinsed in water with a silver ion concentration of 50
ppb for 10 minutes, was then spin-dried and dried, and then a similar experiment was
performed. The number of remaining bacteria was 2.4 x 10° / ml. The antimicrobial
efficacy value (the difference in the increase or decrease in the number of bacteria as
calculated in logarithmic terms relative to the standard cloth) was 0.9. This value needs to
20 be 2.0 or more to be recognized as satisfactorily antimicrobial and deodorant. Thus, rinsing
8 kg of laundry in water with a silver ion concentration of 50 ppb does not yield a significant
antimicrobial effect.

Next, 8 kg of laundry was contaminated with Staphylococci aurei so that the initial

number of bacteria was 1.2 x 10° / m], was then rinsed for 10 minutes in water with a silver



The table in Fig. 12 shows exanples of experinents perfornmed to study the
effect of the silver ion concentration on the antim crobial effect. The
experinments were perforned by 10 actually using a washing machi ne, and
how anti m crobi al and deodorant a cloth was nade as eval uated after

dryi ng was eval uated according to Jl S‘%?Japanese | ndustrial Standards)
L1902 (directed to the testing of the antimcrobial properties of

t exti | eiqraduattsyion Af 80 ppiblarat thérodgin-dvied ambddalyandithed awirhitarSxaatiybmoesci
aurei so that the initial nunber of bacteria was 1.2 x 105/ nml, and,

af ter aféﬁmmsar THE tiaber td%ereﬁiséﬂﬁﬁé b?étleﬁé‘% r93 Yagiegsur-pgt a%mmﬁﬂea

result 15 was 1.9 x 107 / . Kg~ 0 aundry was rinsed in water wt

silver i concentrat.ion of. 50 . for 10 mnutes, was_.thep spin:dried
and dr i SICagh HaIiR S ;2,0 in w@{ﬁ!ﬁlﬁ%@ﬁﬂamg wht PeiE FitTachiiy abipisronif
remai ni ng bacteria was 2.4 x 106 / ml. The antimcrobial efficacy value
(the di prédegdosantn That i.neithasslver iaeenmseantrtion af i teuliflepptofit apissibleatoas
calculated in logarithmc ternms relative to the standard cloth) was 0.9.

Thi s 5vakake hemds; iedesdflilpand sQffiefentlp astithizréliallapddesdozad. as satisfactorily
antim crobial and deodorant. Thus, rinsing 8 kg of laundry in water with

a silver ion nee 4 f Y L g
nti m or obi al anF ot ine iR ARk, LA, Knfaitel (B IAHGARRI cffec
St aphyl ococcﬁi aurej so tha thelH.i iti.al . nunber of bacteria was 1qn§ x. 105
I m, wASHHERY | RO Ve MY 6’[‘] ASIVEr {05 nctiation 18 waleg, whew laungpy is
concentration of 90 ppb, was then spin-dried and dried, and then a

si mi | ar daggesilveens vigldy dsppsitadnenl theriwerfangnefe theolaundiprai Mhreggh adidatioa ands
2.5 x 104 / m. The antimcrobial efficacy value was thus 2.9,

i ndi cat istaifurafiad, thddeposited] sifvenasmemiiek s flrmddgablack stains ant theilamdby. al Thus)id
deodorant. That is, with a silver ion concentration of 50 to 100 ppb, it
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and deodorant. Further increasing the silver ion concentration enhances
the antig cf o0k b kl&%int of laundry.

Performing rinsing repeatedly using water with a silver ion concentration of 900 ppb
gave the following results. With rinsing performed three times, no change was observed in
the appearance of laundry. With rinsing performed five times, however, the reflectivity of

15 laundry as measured after drying in the sun was 3 % lower than before rinsing. This degree
of lowering in reflectivity is difficult to recognize with the eye. However, lowering of
reflectivity may become recognizable in white articles of laundry, in which lowering of
reflectivity (blackening) is inherently easy to recognize, and in articles of laundry that are not
necessarily white but in which lowering of reflectivity has occurred accumulatively due to

20 repeated washing. Thus, the practical upper limit of the silver ion concentration is believed
to be about 900 ppb.

The control performed to obtain a silver ion concentration of 50 ppb or more may be
performed with the value of 50 ppb set as the lower limit targeted by the control. To allow

for measurement errors, however, a certain margin may be secured with respect to the



accordingly. However, with too high a silver ion concentration in water,
when laundry is dried, silver is visibly deposited on the surface of the
| aundry. Through oxidation and sulfuration, the deposited silver turns
bl ack, form ng black stains on the laundry. Thus, in 10 practical terns,
there exists an upper limt for the si#&®er ion concentration in the water
used in the antimcrobial treatnment of |aundry. Perform ng rinsing

r epeat etdrgeters valge. walpecifivally, 4 ispilavtical and poaderabletto aet the lowverdiit pageted dye
the following results. Wth rinsing perfornmed three tines, no change was
obser veehd ddntrbhg aBOREANB[ISHpBf | aundry. Wth rinsing perforned five
times, however, the reflectivity of 15 laundry as neasured after drying
in the sun was 3 % | ower than before rinsing. This degree of lowering in
reflectivity is difficult to recognize with the eye. However, |owering of
reflectiyjty may becone recognizable in white articles of laundry, in

whi ch IéﬁgFlﬂﬁné? reflectivity (blackening) is inherently easy to
recogni ze, and in articles of laundry that are not necessarily white but
in whi ch | owdhe girdtondifidre rdlates toy theabiramnufor ehictc unddyas ikept i cneact witho
repeat ed washing. Thus, the practical upper Iimt of the silver ion

concent Kakdr Mith Ssilvet ioa\@dcertatibe oPIPpHb §0H0RPD Thd BEeraGo %@graﬂersfse sEEeatt O
obtain a silver ion concentration of 50 ppb or nore nay be ™ perforned
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To al |l ow r measurenent errors, however, a certain margﬁn mayebe
secured with respect to the -28- targeted value. Specifically, it is
pract i cAMHRHOIPer abl e to set the Tower |inmt targeted by the control
at about 51 to 55 prn <Condition 3> 5 The third condition relates to the
durati on for Thaitahte indtigdl3yandsthi gpaphiim Figo hé aloew wkarnhpleswoff expemintiits gergormedr
ion concentration of 50 ppb or nore. The operation programis so set that
10 to study the effect of the duration for which laundry is kept in contact with washing and
rinsing water on the antimicrobial effect. Laundry was kept dipped in rinsing water with a
silver ion concentration of 90 ppb, and then the antimicrobial efficacy value was determined.
When the dip duration was five minutes or more, an antimicrobial efficacy value sufficiently
high to be recognized as exerting an antimicrobial effect was obtained. When the dip

15 duration was four minutes, the antimicrobial efficacy value was 1.7, indicating that no

recognizable antimicrobial or deodorant effect was obtained.

<Condition 4>
The fourth condition relates to how laundry 1s kept in contact with water with a silver
20 ion concentration of 50 ppb or higher. At an early stage of contact, an agitation process is
performed that lasts for a predetermined period of time, and then a standstill process is
performed that lasts for the same predetermined period of time.
Fig. 15 is a flow chart showing a modified version of the sequence for adding metal

ions shown in Fig. 10, the modification being the addition thereto of the standstill process just



| aundry is kept dipped in water with a silver ion concentration of 50 ppb
or nore for five mnutes or nore. The table in Fig. 13 and the graph in
Fig. 14 show exanpl es of experinents performed 10 to study the effect of
the duration for which laundry is kept in contact with washing and
rinsing water on the antinicrobial eff&t. Laundry was kept dipped in
rinsing water wwth a silver ion concentration of 90 ppb, and then the
anti m chehtidhedef fAfeathe apitatien psesiah elepiSaesl. a stifistill phresh ip patfomiddoin swps
five minutes or nore, an antim crobial efficacy value sufficiently high

to be r S%g@a”i %@i%ﬁllﬁ,ﬂ@syg%t%s ﬁgigzistéﬂ & AR AlerPddrfiG o fRRABLE R HEH colan

the dip duration r mnu the anti'm crobi al efficacy val ue was
1.7, indi.cating that n r.ecogni zabl ntinm_crobial or deodorant.ef fect
was’ obt TRTEHAGT Pt SVEEHE Gateriretion oD ReR ¥ &rofe LBl 35 TERRRIPy 1 s
kept in contact with water with a silver 20 ion concentration of 50 ppb
or hi ghdf0 prb), andethen yhes laygdryoandc wiater @re kemt gl foatd whiler ddergs thege are not
performed that |asts for a predeterm ned period of tinme, and then a

st andst inbdessarity ket pesfectpestilh boete tpabshtol 33 itayftermoved sbawly frore detestortimed
period of tinme. Fig. 15 is a flow chart showing a nodified version of the

SeqUeNC gedPihe 8 AR wadtiiSpObRINR. istuiffiufiderhy. the modification being

the addition thereto o% the standstill process just -29- nentioned. After
the agitation.process in ste 13, ,a stapdst.ill process, | rformed in
Step sa30.  SHRETRRS A eOrRR e e avef U0 reane RO FrbBe R B P e
of laundry is kept in contact wth rinsing water with a silver jon
concent CARAFA thsm 5UMeYIRS 6F nefor d hps. firstiagdatingswatessy thatsikver ionpsprpahip, evaryd
then the laundry and water are kept still for a while. Here, these are not
5 necessamiet pf Haptdrppemacs the shvet lonsBotattatle te hes kiiodry38-emawhdne theowatdr 1s
slowy fromtine to time to keep the user aware that a washing procedure
i's stg | kherbdRr Wept-still. By waiting for silver ions to attach to laundry in a still-standing state in
this way, it is possible to minimize the damage to the laundry. Here, in steps S413 and S430
altogether, laundry is kept in contact with water with a silver ion concentration of 50 ppb or

more (in this case, 50 ppb to 100 ppb) for five minutes or longer.

15 <Condition 5>
The fifth condition relates to the intensity of agitation. When laundry is dipped in
and agitated together with water with a silver ion concentration of 50 ppb or more, the
intensity of agitation is adjusted according to the amount of laundry.
When a large amount of laundry is dealt with, the pulsator 33 is rotated at an increased
20 rotation rate and for a longer period of time. When a small amount of laundry is dealt with,
the pulsator 33 is rotated at a reduced rotation rate and for a shorter period of time. In this
way, it is possible to produce in the laundry and rinsing water a current of which the intensity
is always higher than a certain level irrespective of the amount of laundry. Thus, it is

possible to spread silver ions to every corner of laundry.



Silver ions are absorbed by laundry over tinme irrespective of whether the
wat er that contains themis noving or not. Thus, first agitating water
so that silver ions spread to every corner of laundry permts the silver
ions to attach to the laundry even whepn the water is 10 thereafter kept
still. By waiting for silver ions to at'tach to laundry in a
still-standing state in this way, it is possible to mnimze the damge
to the | aundfpndiHene] to A deserpwed Bed: may bE4alfilled at legeitdirgly andpredergblydn kept
in contact wwth water with a silver ion concentration of 50 ppb or nore

(i n thigo@bmetiobéf BAkardy®1kn pPpyssibdy. five m nutes or |onger. 15
Condition 5> The fifth condition relates to the intensity of agitation.

When | aundry i ﬁloqldopégghéggtgﬁﬁ'qhﬁgﬂhé LR afed BPthe xfeElsfn‘f‘%\?ernn%t Eeéf‘ iSlilyVer

ion COI’ICEI’I'[ ration o or nore, the 1Intensit agitation is

adjuste ' ing to the a nt..of ndry. Wen a |large anount of
iy dF B oN A ot ST Eaii thESGEpe P51k st I orL g a0
rotation rate and for a longer period of tinme. Wien a small anount of

| aundr y it Enplementing thiy presefdnyantions many3@oflidicatsanstaad variationsagkpesdiblowihinon
rate and for a shorter period of time. Inthis way, it is possible to

pr oduce thesplriterfit senit Bventiondsi Nng water a current of which the intensity
is always higher than a certain |evel irrespecti ve of the amount of

|aundry. Thugi, Liagte, #955h Rhfiohduif 1 (Rt ﬂevﬁfanggﬂ‘ﬁig‘i@?&f* Tk B4R 1

|l aundry. -30- I'ons Scribed abov | 'east
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specifically described above are not intended to I|mt t he scope of the
present cPRcstien pipei 1 and, thaawjaterafegd poB 33n {Tht nitrmanbe pleedpa b pstream

i nvention, many nodifications and variations are possible within the
spi ric (sfdetdfehq)welsefttcd ivalverfi0i. o®lacing the ion elution unit 100 on the upstream side of the

water feed valve 50 permits the ion elution unit 100 to be kept dipped in water all the time.
This prevents the sealing member from drying and deteriorating and thereby causing water
leakage.
The ion elution unit 100 may be placed outside the cabinet 10. For example, the ion
15 elution unit 100 may be built in the form of a replaceable cartridge so as to be, for example,
screwed into the connection pipe 51, with the water feed hose connected to the cartridge.
Regardless of whether or not it is built in the form of a replaceable cartridge or not,
placing the ion elution unit 1 outside the cabinet 10 permits the ion elution unit 100 to be
replaced without opening a door provided in a part of the washing machine 1 or removing a
20 panel thereof. This ensures easy maintenance. Moreover, the replacement can be
performed without touching electrically charged components inside the washing machine 1.
This ensures safety.
When the ion elution unit 100 is placed outside the cabinet 10 as described above, a

cable extending from the drive circuit 120 is connected thereto through a water-resistant



For exanple, the ion elution unit 100 may be arranged el sewhere than
between the water feed valve 50 and the water feed port 53; it nay be
arranged anywhere between the connection pipe 51 and the water feed port
53. That is, it nmay be placed on the upstream 10 side of the water feed
val ve 50. Placing the ion elution unit>1100 on the upstream side of the
wat er feed valve 50 permts the ion elution unit 100 to be kept dipped in
wat er akénrebter 5o it the hors elmtion amits10hs fed abitingn rirbrar cdrrenm dFhye fegdiapchf
deteriorating and thereby causing water |eakage. The ion elution unit

100 may eRetriR! RGRH sk Gk WiveRErcGRARDS oWl er, cah bE¥ATREECWhEN Bhel i8R elubidn unit
elution unit 100 may be built in the formof a replaceable cartridge so

as to b of.. I . i t he cl i i )
nater 1000 EEH SR el BTt Bbue Yo SRORERYS BT BaP Be direati ebilfic
it is built in the formof a replaceable cartridge or not, Q?rl cing. the
i on el uPPYEr @sherated Dyt 3 hydraulic PoWgrHgenerating capparalus; Aaving @ Bydral, tiThine
100 to be replaced without opening a door provided in a part of the

was hiSng amanged me tht flow ofthevupplied waderpanel t hereof. This ensures easy
mai nt enance. Moreover, the replacenent can be perforned w thout touching

el ectrical | y tabaps@thtioAMEna0d Smhy e dRld RS anemitpademchrods:t o dprlﬂﬁiofe the
ensures safety. When the ion elution unit 100 is placed outside the

cabi net . i A I - i.NgQ: omthe drive circuit
120 is é%cﬁﬁg%%tfg%%ﬁ#g&gﬁ tc()) ?’%&"g"ﬁ"‘é‘%ﬁa agr‘@élrgggg‘lagﬁlp E§'31 connector so that
the ion el ut'orﬁP\LﬁBit 100 is fed with an.electriic,current. The. feedi of

el ectric powdshppldrherindergiooddhatithe present inyentign and Application ot gpix i n

the ion elution unit 100 is driven with electricity fed froma battery.

Al t er namiaghings of thenfulbautdmiatie nypsi, tlike she one idealt yothein therembadaensydescribed

hydraul i c power generating apparatus having a hydraulic turbine 5

ar r arigedbove, bieinfdllogpaf oft idshingnahdhexsksiadl@ding those having a horizontal drum (of the
tumbler type), those having a slanted drum, those that can be shared as a dryer, and those

having two tubs.

Industrial applicability

15 As described above, according to the present invention, in a washing machine that
uses water after adding to the water metal ions that exert an antimicrobial effect, the quantity
of metal ions is adjusted to be commensurate with the amount of laundry. Thus, even a large
amount of laundry can be made sufficiently antimicrobial. This construction is very suitable
for a washing machine structure that is given a low water-to-laundry ratio and that is designed

20 to be capable of handling a high maximum load. Moreover, a metal that when ionized exerts
an antimicrobial effect is formed into electrodes, and metal ions eluted from the electrodes
when a voltage is applied therebetween are used. Thus, a necessary quantity of metal ions
can be obtained on the spot. Moreover, silver is selected as the metal, and water with a

silver ion concentration of 50 ppb or more is used, Thus, it is possible to make laundry



The ion elution unit 100 may be sold as an independent product to pronote
the incorporation thereof into appliances other than washing nachines. It
shoul d be understood that the present invention find application not only
in washing machines of the full automatic type, |ike the one dealt with
in the enbodi nent described 10 above;3but in all types of washing

machi nes i ncl udi ng those having a horizontal drum (of the tunbler type),

t hose havifitigntly shavaicesbiglreveh uhb@Sdgh lald, Ranwaer-shRiufdryaati@ celiditdns, amndito
those having two tubs. Industrial applicability 15 As descri bed above,
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after a to the water netal 1ons at exert an antimcro ct,

the quantity of netal iqns.is,adjuysted t.o be comensugate, with the gnount
of 1 aundveshiSacting Sxpeatiapy ol ol irkandify i AR, ob ¢ iaite At fechBnt 1y
antimcrobial. This construction is very suitable for a washing machine
st r uct urcentrifutes fosthgienkancemens\of Wagiere nivibliftdry ratio and that is designed
20 to be capabl e of handling a high maxi nrum | oad. Mreover, a netal that
when 3 oni zed exerts an antimcrobial effect is formed into el ectrodes,
and netal ions eluted fromthe el ectrodes when a voltage is applied

t herebet ween are used. Thus, a necessary quantity of netal ions can be
obtai ned on the spot. Mrreover, silver is selected as the netal, and water
with a silver ion concentration of 50 ppb or nore is used. Thus, it is
possi ble to make laundry -32- sufficiently antimcrobial even under high

| oad, | ow water-to-laundry ratio conditions, and to surely obtain a
deodorant effect. This hel ps further enhance the inherent aimof using a
washi ng machi ne, specifically that of enhancing the hygi ene of cl othes,
and thereby contributes to the enhancenent of hygiene in civil life. 5



- 33 CLAIMS 1. A washing nmachine that uses water after adding to the
water netal ions that exert an antimcrobial effect, 5 wherein quantity
of netal ions is adjusted to be conmensurate with anmount of |aundry. 2.
The washi ng machine of claim1, wherein a netal that when ionized exerts
an antimicrobial effect is fornmed into33electrodes, and netal ions el uted
fromthe el ectrodes when a voltage is applied therebetween 10 are used.
3. The washi ng machine of claim?2, weApuB the netal is silver, and a
silver ion concentration in water is set at 50 ppb or nore. 15 4. The
washi ng machine of claim3, wherein the silver ion concentration in water
is set at 50 ppb to 100 ppb. 5. The washi ng machine of claim3, 20

wherein the silver, ion.conceptration in water is,.set at 50 b to 90
Db, 6 The Vlashi vy ASis AECHme Jis et Brily phenidineto Rroraehen st on

programis so set that the laundry is kept in contact wwth the water
cont ai niexgrt amantipisrobiabaffeeined concentration of silver ions for five
m nutes or nore. -34 7. A washing machine that uses water after adding to

the gater newhireinQUantithalf metadons isAdabied 10 B¢ ltuntnsefdecith antvenesflaundren
water containing the netal ions is made to make contact with | aundry,
2. The washing machine of claim 1,
wherein a metal that when ionized exerts an antimicrobial effect is formed into
¢electrodes, and metal ions eluted from the electrodes when a voltage is applied therebetween

10 are used.

3. The washing machine of claim 2,

wherein the metal is silver, and a silver ion concentration in water is set at 50 ppb or

more.
15
4, The washing machine of claim 3,
wherein the silver ion concentration in water is set at 50 ppb to 100 ppb.
5. The washing machine of claim 3,
20 wherein the silver ion concentration in water is set at S0 ppb to 900 ppb.
6. The washing machine of one of claims 3 to 5,

wherein an operation program is so set that the laundry is kept in contact with the

water containing the aforementioned concentration of silver ions for five minutes or more.



5 first, at an initial stage of contact, an agitation process is
performed that lasts for a predeterm ned period of time, and then,

i mMedi ately thereafter, a standstill process is perforned that |asts for
a predeterm ned period of tinme. 8 A washing nachine that uses water
after adding to the water netal ions tBht 10 exert an antim crobi al
effect, wherein, while laundry is dipped and agitated in water containing
the netal ions, intensity of agitation is adjusted according to anount
of laundry.

7. A washing machine that uses water after adding to the water metal ions that

exert an antimicrobial effect,
wherein, when water containing the metal ions is made to make contact with laundry,
5 first, at an initial stage of contact, an agitation process is performed that lasts for a
predetermined period of time, and then, immediately thereafter, a standstill process is

performed that lasts for a predetermined period of time.

8. A washing machine that uses water after adding to the water metal ions that
10 exert an antimicrobial effect,
wherein, while laundry is dipped and agitated in water containing the metal ions,

intensity of agitation is adjusted according to amount of laundry.



