-1- SPECI FI CATI ON ANTI BACTERI AL TREATMENT DEVI CE

TECHNI CAL FI ELD The present invention relates to an
anti bacterial treatnment devie capable of applying
anti bacterial treatnment to |aundry using netal ions.
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to provide an antibacterial capability to the laundry by a finishing treatment.

It is desirable for hygienic reasons that laundry is dried in the sun. However,
due to increasing women employment rate and nuclear families, there are increasing
number of families where all family members are absent during the day. Such families
have to dry laundry in a room. Even in families where somebody exists during the day,
drying has to be performed in a room when it rains.

In the case of drying in a room, as compared with drying in the sun, laundry is
prone to propagation of bacteria or mold. This tendency is pronounced when the
drying of laundry requires a long time such as at high humidity or low temperature, for
example, in rainy season. Laundry may generate a nasty smell depending on the
propagation state. Therefore, in families where drying has to be usually performed in
a room by necessity, it is strongly desired to apply an antibacterial treatment to laundry

in order to suppress propagation of bacteria or mold.




to fiber of clothes. However, it is difficult to select

all domestic fabric articles from

anti bacteri al - and- deodori zatj.on-treated articl es.

Further, the effects of

anti bacteri al - and-deodori zation treatnents are degraded

as washings are repeatedly perforned. Therefore, there

has been suggested that laundry is antibacterial
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Among methods for performing antibacterial treatments during washing
processes, methods which utilize metal ions are effective and practical. Metal ions are
eluted from an electrode at an anode side by applying a voltage between a pair of
electrodes immersed in water. For example, in the case where the anode is formed
from silver, the following reaction occurs; Ag — Ag'+ ¢™. Thus, silver ions Ag’ are
eluted into the water. After dewatering, the metal (for example, silver) exists as ions
and offers antibacterial effects until the laundry is dried. After the laundry is dried,
silver exists as silver salt. However, if wetted again, the silver salt is re-ionized and

restores the antibacterial capability. Namely, this means that an antibacterial coating

has been applied to the surface of the laundry.




anti bacterial treatnent (antibacterial coating) to

| aundry. However, a washing rmachine includes various
conponents pl aced inside thef.eof and therefore it is

not easy to provide an installation space for the ion
elution unit wthout increasing the size of the

washi ng machi ne. Further, if antibacterial treatnents
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However, if the ion elution umit is incorporated into the washing machine, the
replacement will require disassembling the washing machine, which would be a
burdensome operation for users. In order to lesson user’s efforts required for the
operation, it is possible to provide an access opening for putting the ion elution unit in
and out of the washing machine. However, this will increase the complexity of the

construction of the washing machine, thereby increasing the manufacturing cost.

DISCLOSURE OF THE INVENTION
The present invention is made in view of the above circumstances. It is an
object of the present invention to enable easily combining an ion elution unit for eluting

metal ions in water for applying antibacterial treatments to laundry with a washing



apparatus equivalent to a feed-water apparatus equi pped
with an ion elution unit, even when the feed-water
appar atus (washi ng machi ne).4.s not originally equipped
with an ion elution unit for generating nmetal ions. In
order to attain the aforenentioned objects, the present
i nvention suggests an antibacterial treatnent device
having the followi ng constructions. (1) The
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a washing machine with a conventional construction nay
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a feed-water hose to e lton elution unit. Further
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construction may be employed. Namely, an existing washing machine can be changed
to a washing machine having antibacterial treating functions. Further, the replacing
operation of the ion elution unit after long-use is extremely easy.

(2) The antibacterial treatment device comprises an ion elution unit which
generates metal ions by applying a voltage between a pair of electrodes and a power
supply unit for the ion elution unit, wherein the ion elution unit includes a case which is
at least partially immersible in water, and this case includes, at the water-immersible
portion, a water-flow opening for supplying water to the electrodes.

According to this configuration, the case of the ion elution unit is immersed in

water to introduce water into the case through the water-flow opening to cause the



performed in water pooled in the washing bath, uniform
i on-contai ning water can be generated. Consequently,
metal ions uniformy adhere_4.0 |aundry, thereby
providing uniformantibacterial effects. Further, in
the event that the performance of the ion elution unit
i s degraded due to long-use, it is only necessary that
the old unit is discarded and a new unit is used.
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(3) In the aforementioned antibacterial treatment device, the power supply unit
employs a battery as the power supply.

According to this configuration, the antibacterial treatment can be performed at
places where commercial power supply can not be utilized or houses equipped with
insufficient number of receptacles even though fed with commercial power supply.

(4) In the aforementioned antibacterial treatment device, the power supply unit
includes a timer for setting the feeding time for the electrodes.

According to this configuration, by controlling the feeding time, it is possible
to elute an amount of metal ions appropriate to the amount of water in which laundry is

to be immersed. Thus, it is possible to ensure a required metal ion concentration,



pl aced therein. According to this configuration, the
state of the electrodes placed in the ion elution unit
can be directly visually notgced. Thus, a user can
determine the timng of replacenent of the ion elution
unit fromthe wear state of the el ectrodes and can
replace the unit before the occurrence of serious
performance degradati on. Consequently, the ion elution
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Here, as the aforementioned ion generating portion, it is possible to employ, for
example, (2) an ion elution unit which generates ions of the metal constituting the
electrodes by applying a voltage to a pair of electrodes, or (b) a metal-ion eluting
material (for example, silver sulfide as a silver-eluting material) loaded in a cartridge
which enables elution of metal ions by flowing water through the cartridge.

According to the aforementioned configuration, the ion generating portion can
be retrofitted outside of the feed-water apparatus (for example, a washing machine) and
therefore even when the feed-water apparatus is an existing type of feed-water apparatus
which is not originally equipped with an ion generating portion, a feed-water apparatus

equivalent to the feed-water apparatus equipped with an 10n generating portion may be



and thus the replacenent of the ion generating portion
can be easily achieved. (7) In the aforenentioned

anti bacterial treatnent devixe, the above ion
generating portion is constituted by an ion el ution
unit including a unit main body which encloses (at

| east two) el ectrodes and through which the
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(two). Even when three or four electrodes are employed, by applying a voltage to the
electrodes, metal ions can be eluted to provide desired effects of metal ions.

(8) In the aforementioned antibacterial treatment device, the ion elution unit
includes (a) the first connecting portion for connecting the unit main body to the water
supply tap or the first hose for flowing water supplied from the tap, and (b) the second
connecting portion for connecting the unit main body to the second hose for flowing
water to be supplied to the feed-water apparatus or the feed-water apparatus.

According to the aforementioned configuration, with the first connecting

portion, the ion elution unit can be connected to the water supply tap directly or

indirectly through the first hose. Also, with the second connecting portion, the ion




supply path fromthe water supply tap to the feed-water
apparatus. Therefore, it is possible to realize
installing nethods of the iof elution unit according to
the needs of wusers. (9) In the aforenentioned

anti bacterial treatnent device, the el ectrodes may be
formed integrally with the unit main body. For exanpl e,
when the el ectrodes are formed separately fromthe unit
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I-?owever, by forming the electrodes integrally with the unit main body as the
present invention, there is no portion corresponding to the above junctures, and there is
no problem of water leaks. Thus, the sealing capability of the unit main body can be
certainly maintained.

(10) In the aforementioned antibactenal treatment device, the unit main body
may be formed to be a shape for flowing out water in a different direction from the
flow-in direction of the water.

According to this configuration, even when the flow-in direction of water
flowing into the unit main body is the vertical direction, the flow-out direction of the
water can be changed to, for example, the horizontal direction. Therefore, even when

the distance between thg feed-water apparatus and the ion elution unit is too small, the

second hose for connecting the ion elution unit and the feed-water apparatus can be



generating section for generating a voltage to be
applied to the electrodes of the ion elution unit. As
t he vol tage generating sectigon, for exanple, a battery
whi ch is enbedded, a plug which is inserted to a
donmestic plug socket and a connection code, and an AC
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applied to_the electrodes this result in was

theelon slution Ysiwitris pesstilente Fertrinlyohiaie the faetinndfon ghltlagtmpéal ions
above configuration, such wasteful electric power
ﬁnundsuhpﬂb@niaﬂwﬁbachnkmhmg.unit can be avoi ded.
Further, when the detecting neans detects the flow rate
of walIBrinfthowforathdéhioned hbtibderriahirtatiiehnddacty thd foé elution unit
driving unit can change the voltage applied to the

ma REthEOHRudera dbleerikd bieand fr Quéciagtdir1ea@ bnk T the presence or
el ectrodes dependi ng on the fIOM/rate t her eby changi ng
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ow rate o wat er
When the detecting means detects the presence or absence of water flows

within the unit main body, the driving unit can apply a voltage to the electrodes only
when there are such water flows, for example. Consequently, it is possible to elute a
required amount of metal ions only when there are water flows to which metal ions are
to be added, thereby enabling stably supplying water containing a desired concentration
of metal ions.

On the other hand, when there is no water flow, namely when there is no water
to which metal ions are to be added, if a voltage is applied to the electrodes, this result
in waste electric power consumption. However, according to the above configuration,
such wasteful electric power consumption at the driving unit can be avoided.

Further, when the detecting means detects the flow rate of water flows within



supplied to the feed-water apparatus varies dependi ng
on the installation place of the feed-water apparatus
or when the flow rate of wafjgr supplied to the
feed-water apparatus (for exanple, a washing machi ne)
Is varied on purpose, the driving unit can change the
anount of eluted netal i1ions depending on the
aforementioned flow rate, and thus the netal ion
. L . S ' or
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the; PBQENk ?ﬁl(%fsyl% ioBe SHORHERLY. YR When thechawirate of water
treatment device, the detecting nmeans may include a
suppliedtte rthoigashwater pppasatas varesydapendipg osi thy instalasion dasgof the
a magnet enclosed wthin the rotator, and a nmagneti sm
feadlewatet iappanatust oo wHear thaeflewt ratg ot wheastupplied of thdefeed-water
presence or absence of water flows and the flow rate

appdr&ue ofor Raa@pleOn WIRBIEtrh&oMined M08 6 plrpSseTBEN@iving unit can
caused by rotations of the rotator. Wen the rotator
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detect the presence or_absence of water flows wthin ]
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wat er passing through the unit main body. Further, by
foribe antibiagterial treatmenber of peri odi ¢ af orenenti oned

magneti sm changes within a unit tine with the

magn€t3)dm the aferémadioned ahtiacterial tréatpeatddlice, tie dtedotiaf means

t he nunber of rotations of the rotator within a unit
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the unit main body. Thus, since the detecting neans is
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chgfgteg g &%’magnct caused by rotations of the rotator.

When the rotator rotates due to water flowing through the unit main body, the
magnet enclosed in the rotator also rotates and accordingly the magnetism (magnetic
flux, magnetic field) generated from the magnet changes. By detecting the presence or
absence of such magnetism changes with the magnetism detecting portion, it is possible
to detect the presence or absence of water flows within the unit main body, namely
whether or not there is water passing through the unit main body. Further, by detecting
the number of periodic aforementioned magnetism changes within a unit time with the
magnetism detecting portion, it is possible to detect the number of rotations of the

rotator within a unit time and also the flow rate of water flowing through the unit main



based on magneti sm changes of the magnet. (14) In the
af orenenti oned anti bacterial treatnent device, the
driving unit may further inglude a control section for
controlling the application of a voltage generated at
the vol tage generating section to the el ectrodes, and
the control section nmay apply the voltage to the
el ectrodes when the nmagneti sm detecting portion detects
bolile water flows. According to the above configuration,
a  voltage can be applied to the electrodes to cause

vol t ag: i
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i ned t hat tal .i t b dded t t .
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the driving unit, such as a case where a voltage is
flozyspwithiar the unHemainehady oandsthgnidow traterthereel ean bracertainlyodetected,
within the unit nmain body (nanely, when it is not
baseglpn meghetisnatianges bfitheimagnet.o water). (15) In the
af orenenti oned anti bacterial treatnent device, the
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pl ace of fhe feed-water apparatus, the flow rate of
t he vagcerding, i) theqabavenremigurgiions aypliege cap beo applied to the
feed-wat er apparatus may vary. However, according to )

elechredeshioveause thici alutica ¢fometal hens when watgr staits toc flawgeithintthe unit
vol tage applied to the el ectrodes or the current

mdih dwdpgnaelyughen iRist drteredisad thad esetadpendiusg beadddb to water).
detected flow rate of water within the unit main body,

THidedrepryven aagiefi] elebgicaiviuiricofdungitiched thertrbiing @i§ such as a case
depending on the flowrate. Thus, the netal ion

wiePE 6 BIthgd is APpId BRAS bleb@bdes Aitledl tRirB % MR Wafer $RW WRNIFAHE unit
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(15) In the aforementioned antibacterial treatment device, the driving unit may
further include a control section for controlling the application of a voltage generated at
the voltage generating section to the electrodes, and the control section may change the
voltage applied to the electrodes or the current flowing through the electrodes
depending on detected flow rates, when the magnetism detecting portion detects the
flow rates.

Depending on the installation area or the installation place of the feed-water
apparatus, the flow rate of the water supplied from the water supply tap to the
feed-water apparatus may vary. However, according to the above configuration, the

driving umt changes the voltage applicd to the electrodes or the current flowing through



desired anti bacterial treatnent can be properly
perfornmed w thout generating excess and deficiency of
t he armount of eluted netal djons required for the

anti bacterial treatnment. (16) In the aforenenti oned
anti bacterial treatnment device, the detecting neans
may be provided to be separable fromthe unit main
body. According to the above configuration, when
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el ectrodes. (17) In the above anti bacterial treatnent
desieadi anéipadtérial drehtnieng cambd propyrly perforthed avithoub gerterating excess and
sensor which is provided on the outer surface of the
deficiecyeithe ampparcflelifiedindial Hok atfufred f& thé BiRtibABRMa! théatment.
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. machi ne, the washi_ng machi ne, perforns | aundry-washi ng

1s pecsssapsdue toyygag pf ﬁwlecamda%wﬁlg thy wribEwin bpdy; 4§ wapecessary to
process, a dewatering process and a drying process.

reptagecthe detgetingamaais. ofl%(imnab]@s eftétore utdizatden etithedstegting means.
respective | aundry-washi ng processes (for exanple, the

On dteatonoarys phen regladceneennwas hiendetdrtinh meany & hexdysary dee to failure,
behavi or of -13 vibrations of the feed-water apparatus
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ot her hand, I n the case of the aforenentione

effedSAnNizA8sdMNYe Blce6&3ES, the el ution of netal ions is
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required only at least after the rinsing process. This
Isﬁpgl?li}@;iﬁg}lﬁ %{lﬁgbelta{;]lgg%gtgrﬁl 'rt]r%an‘fe%{‘Hah&, "Hek Wlﬁé uhft may include a
vibration sensor which is provided on the outer surface of the feed-water apparatus and
detects the time when the elution of metal ions is required and a control section for
controlling the application of a voltage generated at the voltage generating section to the
electrodes. The control section may apply the voltage to the electrodes when the
vibration sensor detects the aforementioned time.
For example, in the case where the feed-water apparatus is constituted by a
washing machine, the washing machine performs laundry-washing processes, which are
a washing process, a rinsing process, a dewatering process and a drying process. Since

the manner of the operation is varied among the respective laundry-washing processes

(for example, the rotation speed of the washing bath is varied), the behavior of



process, netal ions flow away when water containing no
metal ion is used during the following rinsing process
and consequently netal ionsjgan not adhere to |aundry.
Thus, netal ions which have been previously supplied
are wasted, which is inefficient. Therefore, in this
case, the rinsing process is the tinme when the elution
of nmetal ions is required, nanely when netal ions can
aha: ef ficai : ' i .
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The control section applies a voltage to the electrodes of the ion elution unit to
cause the elution of metal ions when the vibration sensor detects the time when the
elution of metal ions is required (the operation time period of the nnsing process, in the
aforementioned example) based on vibrations of the feed-water apparatus. Therefore,
the control section can cause the elution of metal ions when the elution of metal ions is
required. Namely, this case eliminates the necessity of manual input by a user for
turning on or off the application of a voltage to the electrodes, and enables performing
the elution of metal ions only during an effective process.

(18) In the aforementioned antibacterial treatment device, the driving unit may

be removably placed outside of the feed-water apparatus.



feed-water apparatus is not equipped with an ion
elution unit, it is possible to easily realize a
feed-wat er apparatus equi valhgnt to a feed-water
apparatus equi pped with an ion elution unit and a
driving unit. This elimnates the necessity of

repl acenent of the existing feed-water apparatus,
enabling effective utilization of the existing

feedm@ttﬁfvmgtaem&ﬂ&%e ﬁa;édhgsp exdniie b &hd sk %ﬁ@é 'i)f the
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In the case where the feed-water apparatus is a washing
feedagdtemappatdtes isaniti doaipiped iwith &n éert alation daitj itds ghsdible to easily
present invention can be retrofitted to the washing

realiBe b ifoed-wdater dpperaeisaigivalint ef 4 Rl Svabdr apparafs: %ﬁ@nﬁbed with an ion
i nventi on descri bed above can be obtained wt
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nmachi ne accaording to a first enbodi ment of the present
repap ok hattery reniacgmezt for the dripagunit ¢ar/be easily pexfprmad in the event of

sectional view of the feed-water opening. -15 Fig. 3 is
failurg poat theendiof dbattenydifent i re | aundry- washi ng process.

Fig. 4 is a flowchart of the washing process. Fig. 5

i s a(f)oln dieamforanemntivnedi agtibacrenslocestmentidgvice, tle deed-water
flow chart of the dewatering process. Fig. 7 is a

appe@iths 62h vishIng MA&hincORMAlchViupplids Whtst tRlaund@y! Bdidhi fsSthe object
enbodi nent of the
which is fed with water.

In the case where the feed-water apparatus 1s a washing machine, the
antibacterial treatment device of the present invention can be retrofitted to the washing
machine and therefore the effects of the present invention described above can be
obtained with the washing machine, namely, for example, it is possible to realize a

washing machine equivalent to a washing machine capable of eluting metal ions with

the existing washing machine,

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 1s a vertical cross sectional view illustrating a general configuration of a
washing machine according to a first embodiment of the present invention.

Fig. 2 is a schematic vertical cross sectional view of the feed-water opening.



ion elution unit. Fig. 8 is a schematic horizontal
cross sectional viewillustrating the first enbodi nent
of the ion elution unit. Figs.9 is a circuit diagram of
the ion elution unit driving circuit. Fig. 10 is a

vertical cross sectional viewillustrating a second
enbodi nent of the ion elution unit. Fig. I | is an
expl anation di agram schematically illustrating the
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of tﬁtg'fsi‘? §$°Wo§@‘“q&ﬁﬂ?ﬁ”&g&ﬂgﬁﬁ"sand connecting the
above_iaon elution unit constituting the above

ant i Bige 04§ a flowt ¢hasitafubr deyerigring process.wat er supply t ap.
Fig. 13 is an exploded perspective viewillustrating a
geneFy. 70 nfveginahtioss saxtiondlheew illvstratiog thecinsthempati mentrof the
of the first hose. Fig. 14 is a cross sectional view

ior ¢lhtiwt virdit.i Nng the configuration of the first connecting
portion connected to the water supply tap. Fig. 15A and
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s arfapda g PLapEen of o dFrarray o aBp S ihce o

the ion elution unit connected to the first hose. Fig.
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Fig. 11 is an explanation diagram schematically illustrating the connection of
the antibacterial treatment device according to a third embodiment of the present
invention in the case where this antibacterial treatment device is applied to a washing
machine.

Fig. 12 is a side view illustrating a general configuration of the first hose
communicating and connecting the above ion elution unit constituting the above
antibacterial treatment device to a water supply tap.

Fig. 13 is an exploded perspective view illustrating a general configuration of
the first connecting portion of the first hose.

Fig. 14 1s a cross sectional view illustrating the configuration of the first
connecting portion connected to the water supply tap.

Fig. 15A and Fig. 15B are cross sectional views illustrating a general

configuration of the second connecting portion of the first hose connected to the ion

glution unit.

.



connected to the water supply tap through the first
hose. Fig. 19 is a cross sectional view of the ion
elution unit, which is viewgg-from behind. Fig. 20 is
a cross sectional view of the ion elution unit, which
is viewed laterally. Fig. 21 is a cross sectional view
illustrating in detail the internal construction of

the ion elution unit, which is viewed fromthe front

si de Fifi G 1s2&%1&@\11@%!19&?&@%%’0%?'corYﬁ%ﬂ%tianl dﬁhé FrétNGnhétting
detail the internal construction of he 1on elution

poi’tﬂlnt’ which is laterally viewed. Fig. 23 is an expl oded
perépect ive view illustrating an exerrpl ary

Icgﬂf llalt : %nb%rﬁ)];cthgevf;\lﬂ flg{? rﬁg I?Rgg ort 1on enmon unit
il ustratl ng a general configuration of the det ecti ng
coprgctadda the fitshBoseon el ution unit. Fig. 25 is a cross

sectional viewillustrating another configuration of o
t he Jig.t 13 maarfrdnd dyewfoftthe iowreldiont usihwhen tthe Fingelufién ivmit is
a cross sectional view illustrating another exenplary

cofitiddgarihd waer Qfpply fap thronglethetfirarhogai t . Fig. 27A to
Fig. 27D are respectlvely a plan view, a front view, a

si de pyj ety Rnterodk deB@bnaY RNy b {HeSbA 21utibH uhewRi¢hE§ viewed from
configuration of the driving unit constituti ng the

gﬂllbacterlal treatncnt device. -17 Fig. 28 is a block
agramillustrating a general configuration of the
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Fig. 21 is a cross sectional view illustrating in detail the intemal construction of
the ion elution unit, which is viewed from the front side.

Fig. 22 is a cross sectional view illustrating in detail the internal construction of
the ion elution unit, which is laterally viewed.

Fig. 23 is an exploded perspective view illustrating an exemplary configuration
of the first connecting portion of the ion elution unit.

Fig. 24 is a perspective view illustrating a general configuration of the
detecting portion of the ion elution unit.

Fig. 25 is a cross sectional view illustrating another configuration of the unit
main body of the ion elution unit.

Fig. 26 is a cross sectional view illustrating another exemplary configuration of
the ion elution unit.

Fig. 27A to Fig. 27D are respectively a plan view, a front view, a side view and
a rear view illustrating the outer configuration of the driving unit constituting the

antibacterial treatment device.



Enbodi nent 1 Hereinafter, enbodi ments of the present
invention will be described based on the draw ngs.
First, a first enbodi nent wifl be descri bed based on
Figs | to 9. Fig. | is a vertical cross sectional view
illustrating the entire configuration of a washing
machi ne 1. The washing machine | is a full-automatic
type washi ng machine and includes an outer box 10. The

out egibos 10 Bidsk Aid, | SR A& ivi

S TUP 28 33, DBBC el A Bt Y A SR RAISH TR gin

urll§urface and the bottom surface of the outer box 10 are
opening portions. Atop plate | | formed froma

syntheti.c .resin. is over|aid.on the top opening. of the

out ef 1&g it & Plagfedipggpnp lyskating anodies RemBRY Goigration of the

outer box 10 by bolts. In Fig. 1, the front surface of
driping upis hi ng machine | is shown in the |eft-hand

portion and the back surface of the washing machine |

Is shown in the right-hand portion. A back panel 12

which is also forned froma synthetic resin is overlaid

BEST MUDEFPRUARRYAING OUETHRINVENTION near the

backside. The back panel 12 is secured to the top
Embédifacht] W th bolts. A base 13 formed froma synthetic
resin is overlaid on the bottom opening portion of the

top . . . i . . 0
10" BlsRatet: elRBRES of thd freSaF WREuhE Ml Biithihed Hhsed on
been. descyi bed.are om.tted. . he .four coners af the
the,fawings. Fistjss ipk empayimedt Wé‘ﬁb%@?st:{’{% U
on the floor are provided. The | egs 14b near the .
back$igid inpaerticaberopespstippal vigy Ulstratingdhe antisg cpnfiguratien of a
base 13. The | egs 14a near the front surface are
washing apstinedgs Theaxdshipgamachinieabisa fhliaytomaticdyphwashingmachine
of the washing machine 1 is adjusted by rotating them
and inchuded ay oinet boxid0i nThepatet bax 1bhdsca rectanguldriparaldelepiped shape
 aundry into a washing bath, which wll be described
anl & frmed $rofod fRh] R 5PntBtid RSint OThe toi farfhde ard ERMRttoRbsurface

is provided such that it covers the |aundry
of it SRS U LOBPLAIGL portiondle & WFplatkt 1l Brmed from a synthetic resin
is overlaid on the top opening of the outer box 10. The top plate 11 is secured to the
outer box 10 by bolts.

In Fig. 1, the front surface of the washing machine 1 1s shown in the left-hand
portion and the back surface of the washing machine 1 is shown in the right-hand
portion. A back panel 12 which is also formed from a synthetic resin is overlaid on the
top surface of the top plate 11 near the backside. The back panel 12 is secured to the
top plate 11 with bolts. A base 13 formed from a synthetic resin is overlaid on the
bottom opening portion of the top plate 11. The base 13 is secured to the outer box 10
by bolts. Representations of the bolts which have been described are omitted.

At the four corners of the base 13, legs 14a, 14b for supporting the outer box

10 on the floor are provided. The legs 14b near the backside are fixed legs formed



connected to the top plate 11 through a hinge portion
17 and rotates within a vertical plane. A water bath
20 and a washi ng bath 30 whjgh al so serves as a
dewatering bath are placed in the outer box 10. The
wat er bath 20 and the washing bath 30 have a
cylindrical cup shape having an opening at the top
surface and are placed concentrically such that the
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wth their axes placed vertically. The water bath
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can &vpnedry insodysingansntg 15| fan entropyeingdaidngingae pvasigng bath,
has a peripheral wall which is mldly-tapered so as to
whighnaniltiibg dasdabed Ters ipdoimpdethadughathe topcplatdekl. nA cover 16 is

openi ng for passing fluid therethrough except a
prddidedaguchythaf itdeovaise thenguhdil eigtréduciy ©perdhg 13nnThardoyer 16 is

provided at the top portion. Nanely, the washing bath
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plaing nount ed an annul ar bal ancer 32 for suppressing
Vibrations when the washing bath 30 is rotated at high
I nsi de bottom
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pul soneter 33 for nerating fl of shi ng ter. o
arey P‘ﬁ%ﬁfﬂ’gl uler G B0 TheWERT fhath 40 20, therwasiing bah 30 have a
surface of the water bath 20, a driving unit 40 is .
cyhusineakbenp shape haing am gpeming at4be topcsurfaes and arsplacedigoncgntrically
clutch nechani sm 42 and a brake nechanism 43 and a
suchethat thei wates thafht 2014s placedaoytside axfehe washiag tbattb3Gimath their axes

upwardly protruded fromtheir center. The dewatering

plébdvertddllpndThd evated bathnE) Brsuspaided 45 sugpdsion members 21.  The
doubl e-shaft configuration in which the dewatering

su%@ﬁiibn fiftriberdd PaRplael 3t 8ot oft (B8 platEATRbARecE RNVer poftfons of
fter entering the water bath 20, the dewatering shaft

thé*GuttSsuf AP b thel Watb6at@8 Rhd Gomers of the inside surface of the outer box

10 to support the water bath 20 such that it can swing in a horizontal plane.

The washing bath 30 has a peripheral wall which is mildly-tapered so as to
upwardly widen. This peripheral wall includes no opening for passing fluid
therethrough except a plurality of dewatering holes 31 which are annularly provided at
the top portion. Namely, the washing bath 30 is a so-called “no-hole” type washing
bath. At the edge of the top opening of the washing bath 30, there is mounted an
annular balancer 32 for suppressing vibrations when the washing bath 30 is rotated at
high speeds for dewatering laundry. At the inside bottom surface of the washing bath
30, there is placed a pulsometer 33 for generating flows of washing water or rinsing

water within the bath.



bath 30 to support it. The pul soneter shaft 45 enters
the washing bath 30 and is coupled to the pul soneter
33 to support it. Sealing mgobers for preventing water
| eaks are placed between the dewatering shaft 44 and
the water bath 20 and between the dewatering shaft 44
and the pul soneter shaft 45. A feed-water valve 50

whi ch el ectromagnetically opens and closes is placed at
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A gap passi ng wat er therethroug
The construction and function of the ion elution unit 100 will be described later in detail.

On the other hand, the feed-water pipe 52 extends horizontally under the back panel 12
and is coupled to a container-shaped feed-water opening 53. The feed-water opening
53 exists at a position facing to the inside of the washing bath 30 and has a
configuration as illustrated in Fig. 2.

Fig. 2 is a schematic vertical cross sectional view of the feed-water opening 33,
which is viewed from the front surface side. The feed-water opening 53 has an opened
top surface and the inside thereof is partitioned into the left side and the right side.
The left partition is a detergent room 54 and serves as a preparation space for charging
detergent. The right partition is a finishing-agent room 55 and serves as a preparation

gpace for charging finishing ageni. A horizontally-long water injection opening 56 for



bet ween the inner pipe 57a and the outer pipe 57b. The
bott om of the inner pipe 57a opens towards the inside
of the washing bath 30. Theahower end of the outer pipe
57b is spaced apart by a predeterm ned interval from
the bottom surface of the finishing-agent room 55 and
this interval forns a water inlet- Wen water i s poured
into the finishing-agent room55 to a | evel above the
K f ' 1995 : i - Si
poURREaRE U bt ek IRCEAR s HfPviged L3, [KAMSHE Pofiod (RRE front
m_ 55, .t t sicphon, portjion 57 toc4drop intp . .the
sutfike i"ggﬂ‘BaPﬁg‘%gH‘ "eGm? SR naP Spho bottiah 057 LR8P phobldéa' B the
fnggln feeg-mat val ve 50a and a sub feed-water valve
IS L-3R5Bt 08t i on pipe 51 is conmmon to both the main
feed-water valve 50a and the sub feed-water val ve 50Db.
The flbedipher gertnpy/ Brludas andnsst pipesi’a Wihiek gemisally rasiepdrom
52a connected to the main feed-water valve 50a and a
thes bittdre surfacet of thepfipshingiagentnwent 85 and a bap-shaped outer pipe 57b
feed-water valve 50b. The nmain feed-water pipe 52a is
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. bath 30 are separated systens. Returni o Fig. 1, th
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ter bath 20__there is nounted a drain hose 60 for
fingshineraesat WamerS rpd this Hateryal &rmsaa watep inlolg  AWhen water is poured
. washing bath 30 to the outside of the outer box 10.
intpthe fiptshingragent neomeSH0; 2 level aboviertbenuppetr enidrofithe énrgt pipeds7a,
a drain pipe 62 is flowed. The drain pipe 61 is
this manees te siphon teffectband ovatexuis fmcleedobutt b tiwatvashibgtiper? Goan 55
a position near the perinmeter. The drain pipe 62 is

throagtnée siploh poitida J7abldesp iy the Geaskihg bk 3gat er bath 20 at
a position near the center. An annular partition wall

63 | The eet-GAtel alie 50 NakId8eLR thAR fobd-Wat? Pilvd 36a and a sub
feed-water valve 50b. The connection pipe 51 is common to both the main feed-water
valve 50a and the sub feed-water valve 50b. The feed-water pipe 52 includes a main
feed-water pipe 52a connected to the main feed-water valve 50a and a sub feed-water
pipe 52b connected to the sub feed-water valve 50b.

The main feed-water pipe 52a is connected to the detergent room 54 and the
sub feed-water pipe 52b is connected to the finishing-agent room 55. Namely, the path
from the main feed-water pipe 52a through the detergent room 54 to the washing bath
30 and the path from the sub feed-water pipe 52b through the finishing-agent room 55
to the washing bath 30 are separated systems.

Returning to Fig. 1, the explanation will be continued. At the bottom of the

water bath 20, there is mounted a drain hose 60 for draining water from the water bath



wat er bath 20 such that it internally encloses the
connected portion of the drain pipe 62. An annul ar
seal i ng nenber 64 is nountedlat the upper portion of
the partition wall 63. The sealing nenber 64 contacts
the perineter surface of a disk 65 secured to the outer
surface of the bottom of the washing bath 30 to form an
i sol ated drain space 66 between the water bath 20 and

20tdhd the GRS BathB038 thel Bitside A heSRREEHAO] (& OTHISHhE AE:BS hose 60,
with the inside of the washing bath 30 through a drain
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connected to the upper end of the connecting pipe 70. A
negrthe egritersecti on 80 is placed on the front surface side

of the outer box 10. The control section 80 is placed

underAr hendflappatidoe whll 67 e seardd @ tikeikiderbo®Om surface of the
recei ves control conmands from a user through an
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surface of the top plate and out put's operation
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30 througzh the laundry -22 introducing opening 15. A

theywater batht20jandithe washirg:bath 300 Thedrin enage fb communiateg with the
the feed-water opening 53. A finishing agent is

indide ofotie eeadhingthatht Hethféughshirip-apgeimg 67cormed thrafghtthe bottom of
feed-water opening 53, if it is required. Al so, the

thé waslsig kgh3gent may be introduced in the mddle of the
washi ng process. After the preparati on has been nade
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cl osed and washing states are selected by operating a
th@Mrﬁ!;ibE $20f Aﬁrﬁﬁr@z’fﬂ 6Y9'%s B%vtit?éason the drain pipe 62 upstream of the drain
valve 68. A connecting pipe 70 extends from the air trap 69. A water-level switch 71
is connected to the upper end of the connecting pipe 70.

A control section 80 is placed on the front surface side of the outer box 10.

The control section 80 is placed under the top plate 11. The control section 80
receives control commands from a user through an operation/display portion 81
provided on the top surface of the top plate 11 and outputs operation commands to the
driving unit 40, the feed-water valve 50 and the drain valve 68. Further, the control
section 80 outputs display commands to the operation/display portion 81.

The operation of the washing machine 1 will be described. The cover 16 1s

opened and laundry is introduced into the washing bath 30 through the laundry



Finally, a start button is pushed to start the washing
process according to the flow charts of Figs 3 to 6.
Fig. 3is aflowchart illugprating the entire

| aundry-washi ng process. At a step S201, it is

det erm ned whet her or not a so-called reserved
operation in which washing is started at a set tine
has been selected. If the reserved operati on has been
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intgpduges ingthoaddlagf heovasbingimeceseen sel ected. If the
washi ng process has been sel ected, the process proceeds
t o a Adteppheggeparaticihisasrteen nade fortingodusibn nfjtherdetegsit whé tover
be separately described referring to the flow chart of
16Ft Glosedl antif Washirightatv@biselgctpd 69 0peratinga bRedlitg 0Mpe@atish buttons.
the process proceeds to a step S203. If the washing
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3, it is determ ned whether or not a rinsing
of ¥ %@e@é’ohas been selected. If the rinsing process has

been sel.ect the. rocess proceeds
The R8s agio% fHEy Mheraige shouite - %@igé%{?%% yAtastep

described with the flow chart_of Fig. -23 5. After the
S20 it sfletesmipedwhether op geha &%ﬁﬁl@tré@rquﬁweﬁﬂ@e&gf ich washing is
proceeds to a step S204. If the rinsing process has
stanigd aba cetl time bag kegn selgetedr olfabe resarved iopgratign hasdiwengelected, the
the step S204 fromthe step S203. At the step S204, it
procesdptioeeetsned swdpe8206r  df it has nat brenatlectedighe prcesssprbeeeds to a
been selected. The nature of the dewatering process
stepi$202be separately described with the flow chart of
Fig. 6. After the dewatering process has been

conpligtigél .cald WhfeORSrocess proceeds to the step S206, it is determined
whether or not an operation starting time has come. If the operation starting time has
come, the process proceeds to the step S202.

At the step S§202, it is determined whether or not 2 washing process has been
selected. If the washing process has been selected, the process proceeds to a step S300.
The nature of the washing process will be separately described referring to the flow
chart of Fig. 4.  After the washing process has been completed, the process proceeds to
a step S203. If the washing process has not been selected, the process immediately
proceeds to the step S203 from the step S202.

At the step S203, it is determined whether or not a rinsing process has been
selected. If the rinsing process has been selected, the process proceeds to a step S400.

The nature of the rinsing process will be separately described with the flow chart of Fig.



proceeds to a step S205. If the rinsing process has not
been sel ected, the process imediately proceeds to the
step S205 fromthe step S2023- At a step S205, a

term nation process of the control section 80
(particularly, an operation device (mcro conputer)

i ncl uded therein) automatically proceeds according to
a procedure. Further, the conpletion of the
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be described, respectively, based on Figs. 4 to 6.

Fig. 4 is a flow chart of the washing process. At a step S301, water level data
in the washing bath 30 detected by the water-level switch 71 is acquired. At a step
$302, it is determined whether or not the capacity sensing has been selected. If it has
been sclected, the process procecds to a step S308. If it has not been selected, the
process proceeds to a step S303 from the step S302.

At the step S308, the amount of laundry is determined by the rotation load of
the pulsometer 33.  After the capacity sensing, the process proceeds to the step S303.

At the step 303, the main feed-water valve 50a is opened to pour water into the

washing bath 30 through the main feed-water pipe 522 and the feed-water opening 53.

The detergent put in the detergent room 54 of the feed-water opening 53 is introduced to



the water. This causes the laundry to sufficiently
absorb water and rel eases air trapped at severa
portions of the laundry. In2ghe event that the water

| evel detected by the water-level switch 71 is | owered
than the initial level as a result of the mxing
operation, the nmain feed-water valve 50a is opened to
resupply water for restoring the water level to the
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di sentangle the -25 laundry in order to evenly
to thesetlevelaba siep SB8%indry within the washing bath 30. This
is performed for preparing for dewatering rotations of
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greater than a predetermined value, it is determined that the laundry has a
water-absorbing cloth quality.

After the set water level is stably achieved at a step S305, the process proceeds
to a step S306. According to the setting by a user, the motor 41 rotates the pulsometer
33 in a predetermined pattern to generate main water flows for washing within the
washing bath 30. The laundry is washed by the main water flows. The dewatering
shaft 44 is braked by the brake apparatus 43 and thus the washing bath 30 will not rotate
even when the washing water and the laundry move.

After the period of main water flows has elapsed, the process proceeds to a step

S307. At the step S307, the pulsometer 33 is inverted little at a time to disentangle the



the set water level. After the feeding of water, the
process proceeds to a step S402. At the step S402 a
m xi ng operation is perforngg. The m xing operation is
the sane as that perforned at the step S304 in the
washi ng process. After the m xing operation, the
process proceeds to the step S403. In the -event that
the water | evel detected by the water-level switch 71
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dependent on the user's selection. Then, the nature of
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flow chart of Fig. 6. First, the drain valve 68 is
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After the set water level is restored at the step 5403, the process proceeds to a
step S404. According to the setting by the user, the motor 41 rotates the pulsometer 33
in a predetermined pattern to generate main water flows for rinsing within the washing
bath 30. The laundry is rinsed by the main water flows. The dewatering shaft 44 is
braked by the brake apparatus 43 and thus the washing bath 30 will not rotate even
when the rinsing water and the laundry move.

After the period of main water flows has elapsed, the process proceeds to a step
S405. At the step S405, the pulsometer 33 is inverted little at a time to disentangle the
laundry in order to evenly distribute the laundry within the washing bath 30 for
preparing for dewatering rotations of the washing bath 30.

While in the above description a “pool-rinsing” in which the rinsing is



wi thin the washing bath 30 is drained through the drain
space 66. The drain valve 68 is kept open during the
dewat eri ng process. Wien nogg- of the washing water is
renoved fromthe |aundry, switching between the clutch
device 42 and the brake device 43 is nmade. The tim ng
of the swtching between the clutch device 42 and the
brake device 43 may be before the start of drain or

pelBRidl LSRE | insgt Watdh oM@ Drithi & waltng Mt 36 1Lis" }%ﬁﬁﬁﬁéd a
the dewat éri ng ~ shaft” 44. Thus, the vvas ng bath
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of the perimeter wall of the washing bath 30. Since
t he ehithg nitatenof3be dswatzpeg prbcess willdendesprizeddiaged ars the flow
previously described, the washing water subjected to

charef Bgnsr i Fligathefdedin @ammrids dried at h BRpBS505.Ur The RadHing water
t he washing bath 30. The vvashl ng water is discharged
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end of the washing bath 30 washi ng wat er

ls?ﬁ,gﬁp &%,ﬂgltﬁgh ‘Q&eg@vﬁ{(ﬁégsng hoI es 31 collides agai nst

sur ace Wwat er bath 20 and sli ps down

the| ide s e of . 1he ter bath 2
to 1 WEdst Faodhob A MBS HHEh e, FTa0vetnRm theclahisye Switching
Itﬂ d‘ﬁater is di schar(g]l;ed tq the outside of the .
bcameer 6 Shutaly deviee dg andnthe dhrake, deyipr 44 15 apadey h@hc 2r7nmg of the
subsequent drain hose 60. In the flow of Fig
switehiag betwrgndheelatchalevics 43anfl dherbrakedevicy 43 atabf\bglwfqrgwe start
speed at the step S502 and then a dewatering operation
of alraia dri gincepesly withpbe fdvaine dThen, dhe stotqr $60Qtatesfthe dewhtering
step S503, the process proceeds to a step S504. At the
shaft ept. SThds, theewastdngiFak i 300 peffoiie th®t duwalckings rotation. The

|nterrupted and a stopping process is perforned.
pulsometer 33 rotates together with the washing bath 30.

When the washing bath 30 rotates at a high speed, the laundry is pressed
against the perimeter wall of the washing bath 30 by a centrifugal force. Washing
water contained in the laundry is also concentrated at the inside surface of the perimeter
wall of the washing bath 30. Since the washing bath 30 is tapered to widen upwardly
as previously described, the washing water subjected to the centrifugal force ascends the
inside surface of the washing bath 30. The washing water is discharged from the
dewatering holes 31 when it reaches the upper end of the washing bath 30. The
washing water separated from the dewatering holes 31 collides against the inside
surface of the water bath 20 and slips down the inside surface of the water bath 20 to

flow down to the bottom of the water bath 20. Then, the above washing water is

discharged 1o the outside of the outer box 10 through the drain pipe 61 and the



The ion elution unit 100 is connected to the feed-water
val ve 50 through the connection pipe 50. Hereinafter,
based on Figs 7 to 9, the cgnfiguration and ftinction
of the ion elution unit 100 and the role of the ion
elution unit 100 when it is nmounted to the washing
machine 1 will be described. Figs. 7 and 8 are cross
sectional views of the ion elution unit 100. Fig.7 is a

suﬁﬁﬁ&ﬁﬁﬁhuﬁhgﬁﬁﬂﬁectlOna| view and Fig. 8 is a schematic
hori zontal cross sectional view. The ion elution unit
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ot her side. The inlet 111 includes a mal e-t hreaded
S504y theomnérgization of theemotaret4! ssiriftauepted havdeaf stapping hgocess is
outlet 112 includes a fenal e-threaded portion 112a on
petfonédiner surface thereof. By engaging the
femal e-t hreaded portion 112a of the outlet 112 with the
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t he connection pipe 51, the case 10 is connected to
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rt| e fe e-t hread por n,11
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the gonnect,ion pi.pe 51 to, forma water tight portion.
W@&E@dPVbé“H %ﬁ@@ﬂ?ﬁﬁddeV|ce 111b is threadably
enga ed with the nale-threaded gortlon I a of the
i nl etFigs. 7 and &sare crass gectippal vigws ebihgden relcmouemtdQOJ Fig 7isa
b coupl es and secures one end of the feed-water hose
vefi®@l crost beetibndletiew abd Fighiisod buehemeticl honfontalecrbssestetivmiab view.
hose 180 is coupled to a water supply tap (not shown).

ThEhien retutiver usit 100 dneladwzes hibeshadedt da@e QU0 | foimddl Bommoan Mdulating
connection pipe 51 and the manner of the connection of

mit?n?nalfsg&gaé"@hﬁ{en@@éﬁn L8Roh@r hitbet.NI'Bie dasé 110 A'ptack@lsuch that the
axis of the tube shape is placed horizontally. A tube-shaped inlet 111 is protruded
upwardly from one side and a tube-shaped outlet 112 is downwardly protruded from the
other side.

The inlet 111 includes a male-threaded portion 111a on the outer surface
thereof and the outlet 112 includes a female-threaded portion 112a on the inner surface
thereof. By engaging the female-threaded portion 112a of the outlet 112 with the
male-threaded portion formed on the outer surface of the connection pipe 51, the case
110 is connected to the connection pipe 51 to be communicated to the feed-water valve
50. An O-ring 112b is placed at the deepest portion of the female-thread portion 112a.

The O-ring 112b is intimately contacted with the tip end of the connection pipe 51 to

form a water tight portion.



to the aforenentioned thread systens. Any

wat er-rel ati ng connecti on systens which are generally

used i n househol ds such as .gganping rings or

col l et-chuck type connection devices may be enpl oyed.

Further, in the present enbodinment, the outlet 112 is

coupl ed to the connection pipe 51 protruded towards

t he upper surface of the back panel 12 of the washing
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t her db€ mamebef thp ecfumrchiod of thesowutéet dfl 2 ttd ehenamhécimpn pipe 51 and
machi ne | nust be satisfied. The case 110 i ncl udes an
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pl ate-type electrodes 113, 114 are inserted therefrom
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serves as a source anti bacterial ne 1 ons,
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d t.hi ckneﬁs of ab‘gut 1 mm The electrodes 113, 114 have
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term nal portions 115, 116 through a_di sc-shaped_ cap )
117 &yrthem bythgipresertranboslimentethermytlet ks cea@l@? fo thg copgpgstion
_electrodes 113, 114 are secured to the cap such that
pipenédl pretsudedatomardsptiet uppen sudaesh ob tthee backBpanshvidr phghet washing
opening of the case I 10 with the cap 117, the
mazhimet I,0ike scofripdnerit144 whighsthe wuddt 1 d2 tiheoupled de noff litied to the
case | 10 such that they extend in the axial direction
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secureo’ﬁtpf) the cap 117. A Pi:gdi ng cgbl e 1138 exti:bendi ng
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into the watertight

coupled to the feed-water valve 50 depending of the configuration of the washing

machine 1. Namely, only the state that the outlet 112 is detachably communicated and

connected to the feed-water valve 50 and the attachment and detachment thereof can be

performed outside of the washing machine 1 must be satisfied.

The case 110 includes an opening at its end near the inlet 111 and two
plate-type electrodes 113, 114 are inserted therefrom. The electrodes 113, 114 are
formed from a metal which serves as a source of antibacterial metal ions, namely silver,
copper, zinc, etc. The size of the electrodes 113, 114 may be, for example, 2 cm x 5
cm with a thickness of about 1 mm.

The electrodes 113, 114 have terminal portions 15, 16 at ends. By inserting

the terminal portions 115 116 through a disc-shaped cap 117 combined with the



cap 118. The feeding cable 119 includes insulating core
wires 119a, 119b inside thereof The insulating core
wire 119a is connected to the-term nal portion 115 and
the insulating core wire 119b is connected to the
termnal portion 116 within the watertight cap 118. In
order to prevent water fromleaking into the watertight
cap | | 8A, a proper watertight sealing treatnment has
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between the cap 117 and the él ectrodes 115
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w | | be described in detail later. In addition to the
extead i) thg axiahgirection of the Gasedi0.-suppl y code 102 for

connecting the power supply unit 101 to comrerci al

poweA dampbhaped walereghtedpfli s scowred davthe capdpVy Arfeediggcable

1. Wthin the case | 10, water flows fromthe inlet 111
119 extefiding fohethe bbdet suppdy ahik €01 (sek Flg. 1)) iheengd intdithedvatertight

direction of the electrodes 113, 114. Wen a

ca;PVIQHEt %énfél-ﬂ% ¥Rk a9 in%hﬁléﬁ"lhs‘i‘l%tﬁxg ddhe vﬁte%clf%delsl% inside
3, 114 in the presence of water wthin the case

thefir2  Thf Suflink it W11 A0 el e %ﬂﬁ%ﬁ?“tﬁf@?ﬂf‘”’%@ the
cut bl di [am f the [IRVA
m%!ﬂ?ies F?“ﬁ%eg HheonBHE i B AT pobn LA G ths warprieht
1ﬁf i's connected to the commercial power supply 121
cap htdhugh -30 a power supply switch 132 to | ower a
voltage of 100 V to a predeterm ned voltage. The
act uit erdepin preypntovater dopolraking igspthe wemﬂht tap 1i18A, a proper
exposed at the outer surface of the power supply unit
waldtiglhitrsdalogtréatmenpdrasbech dppdied bhveon thel chse 1 Thandtheap 117 and
voltage of the transfornmer 122 is rectified by a
befwdeh - thaveapr &L iahd ethe célectodes 143, dn6, béeres thagag 117 and the
constant voltage by a constant voltage circuit 124. A

watéightaap 138/ dndMetvidchGhié ivaidBotit Sap PIGRAIAhE thellidgtdable 119.
const ant vol tage circuit 124. The constant current
CircHihk phver supply unit 101 incorporates the driving circuit for the ion elution
unit 100 and this circuit will be described in detail later. In addition to the feeding
cable 119, a power supply code 102 for connecting the power supply unit 101 to
commercial power supply 1s extended from the power supply unit 101.

Within the case 110, water flows from the inlet 111 to the outlet 112 in parallel
with the longitudinal direction of the electrodes 113, 114. When a predetermined
voltage is applied to the electrodes 113, 114 in the presence of water within the case 1190,
metal ions of the metal constituting the electrodes are eluted from the anode side of the
electrodes 113, 114.

Fig. 9 is a circuit block diagram of the driving circuit 120 of the ion elution

unit 100. A transformer 122 is connected 10 the commercial power supply 121 through




operates to supply a constant current to an el ectrode
driving circuit 150, which will be described |ater,
regardl ess of changes of thggresistance within the

el ectrode driving circuit 150. A rectifier diode 126
I's connected to the commercial power supply 121 in
parallel with the transfornmer 122. The output voltage
of the rectifier diode 126 is snoothed by a condenser
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constituted by NPN transistors QL to 4, diodes D1 and
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the figure. The transistor QL and the di ode D

constars tvioltagee by apduektantc esipdgercirtbit 184d Aheorstaan sirsémreirait 125 is
and the diode D2 constitute a photo coupler 152.
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transistors QL and are photo transistors. Wen the
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tr, stor 2 turns on, this generates currents
mrpqnb\[lj\f g through the resistances R3, R4 and R7 to bias
the base of the transistor (3, which turns on the
t r andy scfediodest26s eanaeeiehde theysammercialepewer sipsbe ! in
| isinthe OFF state, the transistor QI is in the
padHEl satht the draostommet A3ds| Thopuidt veltage ofhtheGRiltradiede 126 1s
this state, currents flow fromthe el ectrode 113 at
smiobthed by decondelsen b7, tthen elaagéd odecohithnavoltage bgat donstant voltage
side. Thus, netal ions, which are positive ions, and

cirdgigalRvend s ﬁfp@ils&m@raaﬁlﬁsﬂo |cBmTtlfér|1(30 Theltrhiefd Bérhputer 130
100. Vihen the ion elution unit 100 is fed with a

acG¥HtEsSMd doRtrBlsS @k 829 chfidcte@MbetWen®ne end of the primary coil of the
transformer 122 and the commercial power supply 121.

The electrode driving circuit 150 is constituted by NPN transistors Q1 to Q4,
diodes D1 and D2, and resistances R1 to R7, which are connected as in the figure. The
transistor Q1 and the diode D1 constitute a photo coupler 151 and the transistor Q2 and
the diode D2 constitute a photo coupler 152, Namely, the diodes D1 and D2 are photo
diodes and the transistors Q1 and Q2 are photo transistors.

When the micro computer 130 applies a high-level voltage to a line L1 and
applies a low-level voltage or OFF (zero voltage) to a line L2, the diode D2 turns on
and accordingly the transistor Q2 turns on. When the transistor Q2 turns on, this
generates currents flowing through the resistances R3, R4 and R7 to bias the base of the

transistor Q3, which turns on the transistor 3.



long tine, the electrode 113 which is in the anode side
in Fig. 9 wears and inpurities in the water adhere to
the el ectrode 114 which is 3p-the cat hode side as
scale. This will degrade the performance of the ion
elution unit 100 and therefore the el ectrode driving
circuit 150 can be operated in a forced el ectrode

cl eaning node. In the forced el ectrode cleaning node,
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elution upitd®0r ode driving circuit 150, particularly

changes of the resistances of the electrodes 113, 114,
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the electrodes 113, 114 -32 in the ion elution unit 100
i s mimithe fasgedh leetrodsncleaning sodagthcanisse domputes $3Q gwitches the
resistance R7 and in the event the current reaches a
coptralckatle thrt kel voltagesromtisuhnasit | avdhLAere seversed éngenerate currents
detection circuit 160 detects that. The infornation

flowhng id e 6p d}ﬁbsifﬂﬂ.‘llreﬁl}kirf divdbughathdeclbatodes @3, del4ectigdhisscase, the
transferred to the mcro conmputer 130 through the
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a photo cou 63. The mcro conmputer 130 drives a
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each time a predetermined count value is reached.

In the event that changes of the resistance in the electrode driving circuit 150,
particularly changes of the resistances of the electrodes 113, 114, causes decreases in
the current flowing between the electrodes, etc., the constant current circuit 125
increases its output voltage to prevent decreases in the current. However, when the
cumulative operating time becomes large, the ion elution unit 100 will reach the end of
its life, and thus it becomes impossible to prevent decreases in the current even by
switching to the forced electrode cleaning mode or increasing the output voltage of the
constant current circuit 125.

Therefore, in this circuit, the current flowing between the electrodes 113, 114



cause it to performa predeterm ned warning
annunci ati on. The warni ng annunci ation neans 131 is
constituted by a proper disgkay neans such as an LED or
a liquid crystal display and placed on the case outer
surface of the power supply unit 101. In order to
address troubl es such as short-circuits in the

el ectrode driving circuit 150, there is provided a
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treatnent device conprising the iron elution unit
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water flows within the case 110 of the ion elution unit .
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feed-water valve 50 is opened. The power supply code
eqfiZo ovfgreakes thrmvwepredetpphiped maxin@m turrentoahuee c Based on the output
receptacl e of commercial power supply. The power
fraatiphé Yuttentt dététibnnEycuite 1 6K Clie adick® compiutde 130rdrbes theé warning
the top surface of the washing machine | through a
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power suppfy sw

that and the micro computer 130 similarly drives the warning annunciation means 131.

A timer 133 is connected to the micro computer 130. The timer 133 includes
an operating portion at the case outer surface of the power supply unit 101. By
operating this operating portion, a proper time setting can be performed.

The antibacterial treatment device comprising the ion elution unit 100 and the
power supply unit 101 is used as follows.

At first, the outlet 112 of the ion elution unit 100 is mounted to the connection
pipe 51 of the washing machine 1. The feed-water hose 180 is connected to the inlet
111. The tap to which the other end of the feed-water hose 180 is connected is opened

to cause water flows within the case 110 of the ion elution unit 100. Actually, water



turned on to feed a current to the el ectrodes 113, 114
to elute ions of the netal constituting the el ectrodes
into the water. In the case3dhere the netal
constituting the electrodes is silver, the foll ow ng
reaction occurs; Ag -> Ag~ + e-. Thus, silver ions Ag
+ are eluted into the water. The current fl ow ng
between the electrodes is a direct current. The water
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that, the rinsing process fromthe step S402 is
feqs’ewméwmngiﬁjbsequently, the dewatering process is

performed according to the flow chart of Fig. 6. Wile

ri nsiThg lewgtle ofithe $tadimgetimdus isetgbyt the timersidy prleclesgth of time

contact between the |laundry and nmetal ions is
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the timer 133 is performed by determining the amount of the rinsing water. Here, a
conversion table of the amounts of rinsing water and corresponding required feeding
times may be prepared. The conversion table may be displayed on the surface of the
ion elution unit 100 by proper means such as attaching a seal, printing, imprinting, etc.
The conversion table may be also provided on the power supply unit 101.

The injection of rinsing water at the step S401 is performed through the main
feed-water valve 50a. The flow rate of the water injection is set such that the elution
of ions has been completed before the injection of rinsing water is completed. When a

predetermined amount of rinsing water containing a predetermined concentration of

metal ions has been pooled, the main feed-water valve 50a is closed to end the feeding



operation is performed near the end of the step S404
(main water flow). At this tinme, the sub feed-water

val ve 50b is opened to flowswater through the finishing
agent room 55 of the feed-water opening 53. In the
case where the finishing agent has been introduced in
the finishing agent room 55, the finishing agent is

i ntroduced into the washing bath 30 together with

of Wh@f. T romert A SR QhshRY tpr@des® Hroml REE stpe S&D@hgn performed.
effect occurs only when the water |evel wi't hin
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laundpys and mstad jipmiols fagiiaged. .Metﬂlh@ng iggrvally afkare fo g Bper of the
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laundnmthuHorming ag abtipastatiaheoating wakr/de Saitfadenf thedgendry The
rinsing water containing the finishing agent
i nt r doluhe cabdrenlelr® a finishingr egent s bé dArddiced,Nnthd inttoducing
thus facilitating contact between the |aundry and the

optratlb® ¥ PGfERA heartht @hd bR thePitGISA®S (ThdlR Wakdr rﬂi‘)v\has At this time,
el apsed, the process proceeds to a step $4

thel 4 1%9&%) ter VAfve S”Hbr@ %géﬁéd% Rfw Wafer fﬂhﬂk ﬂﬁ%ﬁ‘ﬁﬁ@ éém room
performed after a predeterm ned ti s el apsed’sTnce
th the
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constituents of the softenl ng agent, which _degrades
washiag hath Bciosethen with reater frpmihe csiphapyportien 3duc Singe tthe siphon
finishing agent -35 as previously described, the
effettnocshisnenlpgdren the vwatkrrleviel owithin fthe finishing| ag'eumg)omaﬁé reaches a
sufficiently adhered to the |laundry, which prevents the
predeceeinined Mgt dre ligatid|finishig agest nidyebe stosddi inuha tfmishing agent
the finishing agent, thereby enabling retaining the

rocti tSi5Rmel Ratedhs suphli@rloth@finiiBinglagé #6013 5 o the ltnki isyreguired.
Preferably, the netal constltutl ng the el ectrodes 11

114 'Whéﬂ Jl feleteIRINES ﬁﬁ an?ddn?yufprzleﬁi {o \“Blisedthédl 31phon effect

copper . ver 1ons ¢ ute froma silver electrode
in e s%ho%xp%%én? 5 or more) of water has been supplied to the finishing agent room
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55, the sub feed-water valve 50b is closed. The rinsing water containing the finishing
agent introduced thereto is stirred for a predetermined time, thus facilitating contact
between the laundry and the finishing agent. Afier the predetermined time has elapsed,
the process proceeds to a step S405 (balance).

The introduction of the finishing agent is performed after a predetermined time
has elapsed since the start of the rinsing with the rinsing water containing metal ions.
If metal ions and the finishing agent (softening agent) are introduced to the rinsing
water at the same time, the metal ions will react with constituents of the softening agent,

which degrades the antibacterial effect. However, by introducing the finishing agent



anti bacterial effects and copper ions eluted froma
copper electrode offer excellent nold resistance.

Al so, silver ions and coppensions can be concurrently
eluted froman alloy of silver and copper. Since
silver ions are positive ions and laundry is

negati ve-charged in the water, silver ions are

el ectrically adsorbed to the laundry. Silver ions are

as EhreGiblidl§ Alds¥riaiut tha! ﬁﬂi@ﬂn&?fé@g@# QhR&Lck® ke hq@ié‘i‘tdi&{s have

erefore, silver ions W ess prone to reac
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agent nmust be perforned after sone tine has el apsed.
effefis pemgiablons onphelaurdryof stirri ng tinme is secured after

the introduction of silver ions. As the stirring tine

af t ePraferablynthe auksaltdoostitofing the eldctroddsi 11§, 1 kgis silyeratapper, 8r an

mnutes is sufficient. Metal ions are introduced to the
allppofiisiigertaidhcopger hiSiivehidngeluted frofe 8 dilvert dectrddePsifdr 2 cellent

and the detergent room 54. The finishing agent is

antiBHcteRRUERES shd DPpYEiDhS Blkted IR a 28pper @MBcirBEe offer excellent mold

finishing-agent room55. Since the ‘path for I ntroducing
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resBARE AR, e SR o8 UK Bl B Chpb e el o an alloy
are separated syst.ens, .jt is possible.to preven tal .
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fini%giéqng agent to rinsing water and contacting with

negReFhAIece i 1A @lﬁi\ﬁ@ter, aBET 1908 g celeptneally adsgrbpdato the laundry.
.conmpound, thus losing their antibacterial capability.

Silwer Joas ang elaetrically menisalized véwn adsarbesliioshe aundhe Thevafore, silver
supply switch 132 is -36 turned on and the tine setting

iorfwilthe lessiproneltd3eacs withy dhborived omf (negativia éonsi svhioly areawhstiteents
| enters the rinsing process, this is inconvenient for

of dUsdfimishihagend Gofttning ugemnN MeSihdy slver daOMéRadiAll¢ adédibed to the
foll owi ng configuration may be enpl oyed. Nanely, a

laundeybvertienes el itodhsctidh A ittefinitihg) hferlt RfusEBS Perforhied after some
user turns on the power supply swtch 132 in the power

tin'ge.;J @xtﬁ.#%el#ﬂél:&. 1%eé¥or§j et mifn.lil@ﬂ o‘f%tﬁ@h@?ﬁﬁfb "Ee f,é"f‘,'?édt %ger the

thmer 133 and then pushes t art

intERBAP BN Whs!  UQ &L %ﬁltring time after the introduction of the finishing

agent, about 3 minutes is sufficient.

Metal ions are introduced to the washing bath 30 through the main feed-water
pipe 52a and the detergent room 54. The finishing agent is introduced to the washing
bath 30 from the finishing-agent room 55. Since the path for introducing metal ions to
the rinsing water and the path for introducing the finishing agent to the rinsing water are
separated systems, it is possible to prevent metal ions from passing through the path for
introducing the finishing agent to rinsing water and contacting with residual finishing
agent in the path to form a compound, thus losing their antibacterial capability.

While in the aforementioned configuration, the power supply switch 132 is



t he | aundry-washi ng process. Nanely, when the flowrate
swtch detects that a large anount of water injection

is being perfornmed at a secggd tine through the

feed-water valve 50 (main feed-water val ve 50a)

(except the injection of resupplied water at the step
S305), nanely that the injection of rinsing water at

the step S401 is being perforned, the micro conputer
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. ions .decr a% V\hen he iLon el pytion unlt 100 has been
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elution unit 100 nust be replaced with a new unit when

the¢ hewsal spplyohatch1132, inlthd powac supphhenit 101 faé fikstnthtn performs time
order to enabl e determ ning whether or not the

setting Of ted@ner 133 ankltheh puishes tiRagtie ey bPiHe Washihgl thidhine | Restart
ion elution unit 100 is designed to have the foI | owi ng

thé %h&fgyﬁﬁh% rQ@@ssenfiIaerl)F 3fn Yhe hBﬁr lta?é %Q/H@H deﬁ&r@ Hﬁf‘ﬁ large
of t el ectrodes 13 114 wi | e
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As can be_s el ect rodes
vah‘ffécba h%nij?@ et S 035 Teksemtahe Siiggiors BE rupRlted aler at the
closer to the tip ends, the snaller -37 the distance
staph SPEDemamsly. tBY the Jatestion (o6 rnsing seten plothe sep 2340108 being
are eluted from portions of the electrodes 1] 3, 114
pegiormgd, dthe trhigrce computendBP csasts thiesopenation hed deeds veevrrent to the
and therefore the electrodes 113, 114 dissolve from
eldchredes 133p 1 Bhfis theltwne aétciyahe tiner h38.i ci ng t he | engt hs
fromthe roots to the tip ends, it is possible to grasp

how Mikefelectoles eI, 914 Wear &) the Llutide 9f Mktal idrkis Benthubd and thus
reduced. In order to enable knowing the length fromthe

thé @RbAnd 6F EIRRAIhPAPIAR dRErehdd®  When the ion elution unit 100 has been
used for a long time, the amount of eluted metal ions becomes unstable or a
predetermined amount of eluted metal ions can not be ensured. Therefore, the ion
elution unit 100 must be replaced with a new unit when the electrodes 113, 114 reach
their life limit.

In order to enable determining whether or not the electrodes 113, 114 have
reached their life limit, the ion elution unit 100 is designed to have the following
contrivances.

One end of each of the terminal portions 15, 16 of the electrodes 113, 114 will
be called “a root” and the other end will be called “a tip end”. The electrodes 113, 114
are juxtaposed, but are not placed in parallel.  As can be seen in Fig. 8, the electrodes

113, 114 are placed in a tapered-shape such that the closer to the tip ends, the smaller



el ectrodes 113, 114, the case | 10 is forned as
follows. Nanely, a side surface (front surface) or the
top surface of the case 110-37s made from a transparent
synthetic resin to formit as a sight-through portion.
It is determ ned whether or not the tinme to replace

the ion elution unit 100 cones by directly visually
noticing the state of the electrodes H 3, 114 through

thd BRtahtd fHerdHafvaseah B‘S’rrﬂ]hﬁﬁ% then Q& @@icrffb@d H‘ﬁ&‘.ﬂ R8s bReeluted from
S|ght through portion in tThe case | the entire case
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case | 10 to enable | ooki ng the electrodes 113, 114
nofiging 18e lengthssirpm, the ppotgde égt’» &P edpsitiis pessile o grasp how much
transparent portion is not required to be conpletely
volumesssyf dheeelectendds b3, 104 hevnbeanrradisgedr ent . Nanely, it is
necessary only that the sizes (lengths) of the

el ectlh aiés tblehablkldhowing diee ldngtleGbncthe Potsgbabpeib ends of the
Scal e marks for determning the wear of the electrodes
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Udeikﬂrﬂﬁwghgh@tlg}ét @Mb@oﬁm time to replace the ion
elution unit 100. Only the ion elution unit 100
r equilnesderepl mowdethe sight-through portie as dwrgase 10, thpleatis: case
the power supply unit 101. Therefore, a detachable

1100mag deofordy fhen pr auhgpatint aynthethakdsiroto ehabld daskimg the entire
cable 119 to enable replacing only the ion elution unit

eld@@d¥d § 13,21 14new ))& AndinERainghd itrafspafent phatd ARe@ hérbinN@ay be
power supply unit 101.

provided at the front surface of the case 110 to enable looking the electrodes 113, 114

through the slit.

The material constituting the transparent portion is not required to be
completely transparent and may be semi-transparent. Namely, it is necessary only that
the sizes (lengths) of the electrodes 113, 114 inside thereof can be grasped.

Scale marks for determining the wear of the electrodes 113, 114 may be
provided at the transparent portion. Since the lengths from the roots to the tip ends of
the electrodes 113, 114 are the measure for determining the wear, scale marks aligned
straightly from the tip ends of the electrodes to the roots of the electrodes may be

provided. A scale mark, of the scale marks, which provides an indication of the

replacement of the ion elution unit 100 may be made to be particularly larger or have a



The power supply unit 101 rmay enpl oy batteries instead
of comercial power supply as the power supply. The
batteries may be housed wi thgn the case of the power
supply unit 101. Wth this configuration, the

anti bacterial treatnent may be perfornmed at places
where commerci al power supply may not be utilized, such
as canp-sites or houses equi pped with insufficient
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el hlemgrt %ﬁnt invention wll be described based on Fig.
(h 13. 10 is a vertical cross sectional view of the
ion elution unit 100.. Fyrther, coprponents conmmon to or
havi G1Y HeF OaelutomapitoMld sguiesolacsmeearnd Hap Unnecessary to
enbodi mrent are designated by the same reference ]
repl#rgrtbe pewer sapplyhinitd Ognpifbyr@ﬂ)re,ra deftachalylp camreciay mayfbe prieided
first enbodi mrent and expl anation thereof will be
at @ part bethe féedigg ¢abiel Khispadbleasdacing ondy dgeionretutivh uait 109 with a
formed at one end of the case 110 of the ion elution

neWitnt aAd GofifBigtoREe R dxiRing PENBFEs iEYL . There is
no opening having differentiated tunctions such as an
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is for i . ally.wth the side surface of the cas

supply .umsﬂﬁ?-| aﬁ{@% ijﬁ@gﬁlraﬁ%fbeﬁ actggal faimany ghay be performed
according to the first enmbodi nent, water |eaks into the

at pleces Whefistcosupereinl pawer synpdy; eiay it degirlized,i tish @s gamgrites or
unit 100 can be entirely immersed in water. The ion

housest eqnppadi withOOnsuéficens| oymbierwiof reegptacdess tevéral thowgh tfede with

case 110 immersed in rinsing water within the washing
colmateici@owkngapplyat er enters into the case 110 through

the water flow opening 110a. The entered water is

guided to the electrodes 113, 114 and thus the

el ectrodes 113, 114 are inmmersed therein. At this
EdbiRment ¥0! tage is applied to the el ectrodes 113, 114

to cause the elution of netal ions.

Then, a second embodiment of the present invention will be described based on
Fig. 10. Fig. 10 is a vertical cross sectional view of the ion elution unit 100. Further,
components common to or having the same functions as those in the first embodiment
are designated by the same reference characters as those employed in the explanation of
the first embodiment and explanation thereof will be omitted.

A lattice-shaped water flow opening 110a is formed at one end of the case 110
of the ion elution unit 100 according to the second embodiment. There is no opening
having differentiated functions such as an “inlet” and an “outlet” as the first
embodiment. The sizes of the individual openings of the water flow opening 110a are
set such that fingers or the like can not contact the electrodes 113, 114. A hook 110b

is formed integrally with the side surface of the case 110. Similarly to the ion elution



The water containing nmetal ions flows out through the
wat er fl ow opening 110a. The ion elution unit 100 nmay
be sinply enployed within water or enployed wth the
hook 110b hung into a dewatering hole 31. Also, the ion
elution unit 100 may be suspended by hitching a string
or the like to the hook 110b. In the case where the
hook 11 b is hung on sonething to use the ion elution
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is no need to provide a specific construction for
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the event that the performance of the ion elution unit
witigthe haoky biffuling igtorredewateringshplodbn Hisol the den glutionunibHY) may
time, it is necessary to only discard the old unit and
besmgpenged by hisohing iatstringhorsths dike so theeh@fkf biOb. ofn the case where the
repl acenent of the unit. Further, the ion elution unit
hotk 01@inis Haeg onyemsthihg to wsetierion elution lupitvi0o Inith thérease 110 placed
washi ng bath 30 of the washing machine 1. Since any
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ion elusion unit 100 may be utilized, it is possible to
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basin, cup, etc. Therefore,
holes at the end near the cap 117.

According to the ion elution unit 100 according to the second embodiment, the
case 110 is immersed in water and water is introduced into the case 110 through the
water flow opening 110a to immerse the electrodes 113, 114 in the water in order to
perform the elution of metal ions. Therefore, there is no need to provide a specific
construction for mounting or holding the ion elution unit 100 to the washing machine 1.
Also, there is no need to couple the feed-water hose 180 to the ion elution unit 100.

Further, the ion elution operation is performed in water pooled within the
washing bath 30 and therefore uniform ion-containing water may be generated.
Therefore, metal ions uniformly adhere to laundry, which provides uniform antibacterial

effects.




there is a need to apply the antibacterial treatnent to
a single handkerchief only a small anpunt of netal
ion-containing water sufficiggnt to i merse the single
handker chi ef can be generated within a snal

contai ner, which prevents wasting water resource. Wen
the power supply unit 101 of the ion elution unit 100
according to the second enbodinment is adapted to be
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washing bbathr 3% i afe theorwashings orachine &f tSimcei any edomtdimgr swhich can
100 or the power supply unit 101. Based on the
acevdmiedAé i dasdll B ofithesien efmfonsgiit 100emby B€ ftiliged, @8 Posdille to
nmetal ion-containing water with a proper concentration.
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illustrating the connectl on of an antj bacteri al
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in the case where this antibacterial treatnent .

apparékansthe pogispsupy tupitt K efatbhiiomelptiomunié 190 atperding to the

anti bacterial treatnment apparatus 200 according to the
seqund semtpodemintdisnatapteidntol bl dsivem byi matteBés) tthe antibeicteriad @reatment

and a driving unit 400. The ion elution unit 300 is an
appzﬁﬁtugmﬁ:aﬁlf)ft& pextdbilny. f Thisgeidenatiengngebfilises pd, fdrfexample,

exanpl e ver ions) which are added to water, which
thd fntftaBRkibE Hedthiefl hpRras BABe carried to places for outdoor activity for
applying an antibacterial treatment to cloths etc.
Similarly to the first embodiment, a conversion table of the amounts of water
and corresponding driving times of the ion elution unit 100 required for eluting proper
amount of metal ions may be provided on the surface of the ion elution unit 100 or the

power supply unit 101. Based on the conversion table, a user can set the timer to

generate metal ion-containing water with a proper concentration.

Embodiment 3
Next, a third embodiment of the present invention will be described based on
Figs 11 to 29. The same components as those of the first and second embodiments

will be designated by the same reference characters and explanation thereof will be




machine | as a feed-water apparatus to objects (for
exanpl e, laundry). The ion elution unit 300 is
connected to a water supply4tap 201 through a first
hose 202 and connected to the washing machine | through
a second hose 203. Thus, water supplied fromthe tap
201 is supplied to the washing nmachine | through the
first hose 202, the ion elution unit 300 and the

omi®&PNd hose 203 in order. Fromthis placenment of the
ifon elution unit 300, it can be said that the ion
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elution unit 300 can be retrofitted to the outside of

whergathiantibagierial drralieent apperatus i applisd de thy wasingymaehing 1. The
machine 1. The driving unit 400 drives the ion elution

anubdcter@b Geaimgni appaeatoy 260 gcqerding b theytresede embodiment includes an
washi ng machine 1. For exanple, the driving unit 400 is

iorptlat@diurily 30 amieddving unit 400.0m a hook attached to a wall
around the washing machine |I or the outer surface of

the vwashb8uBE DhRS0b 188 idn\Bheffhe pbRidFaee Eérfércjﬁﬁg metal ions

removable. The driving unit 400 is sealed at the outer
[ el : - .
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unit 400 . can be reliably operated w thqut causing
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internal, circuit of the driving unit 400 even_jin.the

case IRfdeelutien ypit 30Rgs cRmeClEdE A vates sypply tapoa01 tyough a first

apsééatus (mashinalnachtne 1) using water as in the
ho and eonnseledwo the washing maehingd gh @ sepanddhasgi2f3  Thus,

unit 400 is disposed at places where there may be water
witgaduppliethBamahp tagpc2d istseppliedhte thie ivashigg maching 0 Ohrossgh Ibee first

spl ashed with water or humd places. Also, in the case

howh 202, thehion dlutivh mgit 300 tand € sesond lsed0Din érder. out er
surface of the washing machine 1, the foll ow ng nethod
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elInCnit 300 2Oplaced outside of the washing machine 1 and placed on the
water-supply path from the tap 201 to the washing machine 1. The most significant
characteristic of the present invention is that the ion elution unit 300 can be retrofitted to
the outside of the washing machine 1, not the inside of the washing machine 1.

The driving unit 400 drives the ion elution unit 300 and is removably placed
outside of the washing machine 1. For example, the driving unit 400 is placed by
suspending it from a hook attached to a wall around the washing machine 1 or the outer
surface of the washing machine 1 and therefore is made to be removable.

The driving unit 400 is sealed at the outer circumference with a sealing

member and thus has a watertight configuration. Consequently, the driving unit 460

can be reliably operated without causing adverse effects of water or moisture on the



affect the internal circuit may be placed on the
backsi de of the driving unit 400, nanely the surface
of the driving unit 400 whigh-faces the washi ng machi ne
1, to renovably contact and nount the driving unit 400
to the outer surface of the washing machine | wth the
magnetic force of the magnet. Further, the driving unit
400 is electrically connected to the ion elution unit
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or driving the ion elution unit 300 to the 1on
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30Q and the iyi.ng unit 400 .wi |l be  described. First
or i theitise e dhe 500 e nt olborn AGRaSS SHiehs eraymay B water
described. (I __ First Hose) Fig. 12 is a side view .
leaks, waseeaplaers Wheye e driving wnitfti0aman he splashed with avates gy humid
202. The first hose 202 conmuni cates and connects the
plasgs.er supply tap 201 with the ion elution unit 300 and
i ncludes a flexible hose main body 210, a first

connedia,rig the ciaseomherd tHe dvivng uaclo0ds plaoed oh ithg omer burfute of
212. (1-1. First Connecting Portion) The first

thé GRABRE hfaehiReN ! ihe 'fol?&vlinh %dﬂl‘i&i’ﬂnﬁﬁﬁe epRied faeballof hE‘iﬂg a hook
hose main body 210 and”is communi cat ed and connecte
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d.a. [.e n 222 i gh . [ .
o R R BGeFon gy b ioced O fod e SR A s o0, el
(0 SISt AN B 400 Wk fdoer G b BRI o removably
_portion 232. The hardware 231 is a i ]
cogigptnchmonnt the dyivingownit 400 ¥hihscantersyrfaes alytheasashing machine 1
which is mounted to the tip end of the water supply tap
wiBtDthe ndgnetis force 6f thahlagnetf our screws are

circunferentially and evenly placed at an upper part of
t he Quirther, s drindgg aiit 4003 eetribadly @orrakbtedno theyioh ielution@nit 300

the hardware 231 to the tap 201 and fastening themw th

through a code 500. This enables feeding a voltage for driving the ion elution unit 300
to the ion elution unit 300 from the driving unit 400 through the code 500.

Hereinafter, details of the ion elution unit 300 and the driving unit 400 will be
described. First, the first hose 202 and the second hose 203 will be described.
(1. First Hose)

Fig. 12 is a side view illustrating a general configuration of the first hose 202.
The first hose 202 communicates and connects the water supply tap 201 with the ion
elution unit 300 and includes a flexible hose main body 210, a first connecting portion
211 and a second connecting portion 212,
(1-1. First Connecting Portion)

The first connecting portion 211 is provided at one end of the hose main body

210 and is communicated and connected to the water supply tap 201. The first



these screws, the hardware 231 is secured to the tap
201. Thus, the hardware 231 can be reliably fastened
to the tap 201 by using sinpte tools. Thread grooves
are incised on the outer surface of the hardware 231
at a position below the position of the screws.
Further, a sealing elastic nenber (for exanple, rubber)
is mounted inside of the hardware 231. The screw

cofsRBARE bbiFin RN it Conkriicl ] HARRnMe! pdidh 2! A roble means

portion 232a having a substantia cylin ape
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substanti al | cylindrical shape and forned inside of

22} pecomprised e&l{qrﬁwar.eé’éﬂ apd _iscsY Epectigaortiathdtef rom by
a predeterm ned di stance. The opening portions of these
firstTheyhardwlarec23! pord isobstaBRNg-cytindidad-shaped nfhstening member
cylindrical portion 232b at the hose nain body 210 side
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e

outer and inner perinmeters of this disc. Thus, t
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of this screw corinecting ‘portion 232, a connecting pipe
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t he novapl ans.222, the.copnect] ipe 23 i de
thegh serpos.ahe alRrk 2 T Soetmes ot e o oS fehedbiearg 331 can
t he novabl e neans 222. On the outer  surface of this |
be aelinbbt fasteged ipthetan 204 hyrusingssimplentpglse  Jhisad &rooyss aresiagised
Fig. 14) into_ which steel balls 241a of the novable
onrthapgteparfacohf tie herdwarb @34 at 8 popitian belowr the ppaitios lof gietscrews.
fitted. On the outer surface of the first cylindrica
Fupthert iaopealia@ celadtict member €fur exanpds; tiubberpds trhoumt@B2pside of the
there is formed a collar 234 which is engaged and

hatdseik€23 by an engagi ng- and- | ocki ng portion 244 of the
novabl e means 222, which will be described later. On

the qhRekrdipREnndclife PoVRH 2378ANSIS22 first SAADHEMT SibP 232a
i nclude an insertion
having a substantially-cylindrical shape and thread grooves which are formed on the
inner surface thereof and are engagable with the thread grooves at the outer surface of
the hardware 231, and a second cylindrical portion 232b having a substantially
cylindrical shape and formed inside of the first cylindrical portion 232a apart therefrom
by a predetermined distance. The opening portions of these first cylindrical portion
232a and the second cylindrical portion 232b at the hose main body 210 side are
attached onto a doughnut-shaped disc along the outer and inner perimeters of this disc.
Thus, the screw connecting portion 232 is formed.
At the bottom of this screw connecting portion 232, a connecting pipe 233

which communicates with the second cylindrical portion 232b is integrally formed.

When inserted into the movable means 222, the connecting pipe 233 gwdes water



portion 241, a novable portion 242, a connecting
portion 243 and an engagi ng-and-| ocking portion 244.
The insertion portion 241 hag. a
substantial l y-cylindrical shape and the aforenentioned
connecting pipe 233 is inserted into the inside of the
insertion portion 241. The inner dianeter of the
insertion portion 241 is substantially equal to the
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slightlyl Bittezlg 1 Qn thecovterr sustiace of HeyBrsk cylingriseleporypn gh2a gf the screw

greater than the thickness of the aforenentioned wal
comiifeetinppadior 232y thexens 2ekthedavailar 2ewhichas engagep and looked by an
241 fromoutside apart by a slight distance therefrom
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laigubstantial ly cylindrical shape. The novable portion
242 is biased toward the upstreamside in the direction
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main body 210). The connecting portion 243 is
engagingrand-lockmgpemtiaiftdect ed to the hose main body 210.

The engagi ng- and-1 ocki ng portion 244 is forned to

pr ot Thdeinkertiont hertiont 241 haar & asbstentiallyecyhndebdl e shapet amgh the

242. \When the connecting pi pe 233 has been inserted
aforamentidned icossecting ipipr0233 Bringdéted ihtoahe inside of the insertion portion

engagi ng- and- | ocki ng portion 244 engages with and

241 OCTRe {nh€r Giakeddr o2 Bk iAbertibie pbrtich 201 RYsudBiahiislly el tol the outer
the af orenmenti oned configuration, in order to secure
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stetP balld ! %ith a small diameter provided evenly and circumferentially at four
positions. The steel balls 241a are movable in the direction perpendicular to the center
axis of the insertion portion 241 (hereinafter, referred to as the radial direction). These
steel balls 241a are formed to have a diameter slightly greater than the thickness of the
aforementioned wall.

The movable portion 242 covers the insertion portion 241 from outside apart
by a slight distance therefrom and can be moved in the direction of the flow of water
flowing therethrough. The movable portion 242 has a substantially cylindrical shape.
The movable portion 242 is biased toward the upstream side in the direction of water

flow (toward the opposite side from the hose main body 210) by a biasing means 245

such as a spring. The movable portion 242 can be manually pushed down toward the



the hardware 231 is secured to the tap 201 by screw
fastening and the thread grooves of the hardware 231
and the thread grooves of tlhe. screw connecting portion
232 are engaged with each other to secure them Then,
whil e the novabl e portion 242 of the novabl e neans 222
is manual ly pushed down toward the downstream side in
the water flow direction and retained, the insertion
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engaped withegagh pthsr toseputerthemhe novabl e neans 222 from

bei ng disengaged fromthe fastening portion 221. On

t he dhberwhidanthe movable portivn Zi2pefrthe endviablefrastns M28gis manually

portion 221 fromthe novable neans 222, the novable
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downstream side in the water flow direction while the
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direction of the insertion portion 241, and therefore the connecting pipe 233 is inserted
into the insertion portion 241 while the steel balls 241a are radially outwardly forced.
When the hand is released from the movable portion 242 upon completion of
the insertion, the movable portion 242 is moved toward the fastening portion 221 by the
biasing force of the biasing means 245. At this time, the inner surface of the movable
portion 242 contacts with the steel balls 241a of the insertion portion 241 and applies a
pushing force to the steel balls 241a radially inwardly from outside. Consequently, the
steel balls 241a are fitted into the groove 233a of the connecting pipe 233 inserted into
the insertion portion 241 and push against it, and thus the fastening portion 221 and the

movable means 222 are secured to each other.  Further, at the same time, the collar 234



accordingly the pressing against the connecting pipe
233 by the steel balls 241a is released. This enables
di sengagi ng the connecting pgpe 233 fromthe insertion
portion 241, thereby enabling separating the fastening
portion 221 fromthe novable nmeans 222. As descri bed
above, the first connecting portion 211 includes the
fastening portion 221 which is nounted to the tap 201
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mai n body 210 and is novable in the direction of
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233, wherein the connecting pipe 233 is inserted into
mdvablei msarst 223 tho midvable2pbition 242 o wadnual iy pushiednddve toward the

noves to press the pressing nenbers (the steel balls
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connecting pi pe 233. By enploying this novable nmeans
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222, the biasing nmeans 245 for b|a3|n% the novable

relgasshs Dhis cpehles disengagingdhe eennceingepips 233 &%ﬂ@rmf’reﬁm portion
direction as described above, the novabl e portion 242

244 athetebyeemsbling sepasatingythe Hastining ipogicno? e fromh dreefovable means
the steel balls 241a can be easily pressed against the

228onnecting pi pe 233 by the novenent of the novable
portion 242 toward the upstreamside in the water flow
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novabl e means 222 can be eaS|Iy secured to each other.

portion 221 which is mounted to the tap 201 of the water supply and the movable means

222 which can be inserted to and disengaged from the connecting pipe 233 of the
fastening portion 221. The movable means 222 includes (a) the insertion portion 241
into which the connecting pipe 233 is inserted and (b) the movable portion 242 which is
connected to the hose main body 210 and is movable in the direction of insertion and
disengagement of the connecting pipe 233, wherein the connecting pipe 233 is inserted
into the insertion portion 241, the movable portion 242 moves to press the pressing
members (the steel balls 241a) provided in the insertion portion 241 toward the
connecting pipe 233.

By employing this movable means 222, the fastening portion 221 and the hose
main body 210 may be communicated and connected to each other or separated from

each other through one-touch operation of the movable means 222. Therefore, women




As the novabl e neans 222, a configuration for noving
the novabl e portion 242 with a screw systemis
possi bl e. However, the systgm described in the present
enbodi ment has excellent usability and is | ess prone to
| ooseness, thereby ensuring securing. Further, while
in the above description the fastening portion 221

i ncludes the hardware 231 and the screw connecti ng
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originally mounted to the water supply tap.201. In_this
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fromonly the screw connecting portion 232 and the
thdraredwbalts 281la campe baasiy ipnéssed @dainstnthehéanncaiing, piphe233 by the
hardware 231 is not required and thus the nunber of
méRifianentte nfovabldyredon RAZewyrdethiebipshgars adenih theewater flow
product cost. Fromthe above description, it can be
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connecting portion 211 accofding to the first

e@%’s%?{%@ﬁ%efcﬁ%ﬂpe? constructed by (a) the hardware 231

screw connecting portion 232 which are
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with the hardware nounted to the ter squI yhéqap 5101.
242 wigh asssFRw watterp 18 pegsible aHewover, %SYE@% ¢sgihed 1y the present
equi pped with a nenber corresponding to the

enztfodireent rttais execllent msabilitynandcisi kegs praneiterioospess) fherghlysensuring
case, the first connecting portion 211 nmay be

secimgpt i t uted by only the novabl e means 222 to be
adaptable to such water supply taps 201. This al so
negatisthih eviiiRad the abdveadcsarsptivni the fasening portid@ 221 includes the

t hereby saving the product cost. (1-2. Second
hat@IE 0131 NghdPRtdcRW connecting portion 232 which are separable from each
other, it is possible to form them integrally. In this case, the fastening portion 221 can
be mounted to the tap 201 by inserting the hardware 231 to the tip end of the tap 201
and fastening screws.

Also, in some cases, a member corresponding to the hardware 231 may be
originally mounted to the water supply tap 201. In this case, the fastening portion 221
may be constituted from only the screw connecting portion 232 and the hardware 231
may be eliminated. In this case, the hardware 231 is not required and thus the number
of components is reduced, thereby enabling saving the product cost.

From the above description, it can be said that the fastening portion 221 of the

first connecting portion 211 according to the first embodiment can be constructed by (a)

the hardware 231 and the screw connecting portion 232 which are separable from each




The second connecting portion 212 of the first hose 202
is provided at the other end of the hose main body 210
and communi cated and conneci4gd to the ion elution unit
300. In the present enbodi ment, the second connecting
portion 212 has conpletely the sanme configuration as
that of the novable neans 222 of the aforenentioned
first connecting portion 211. Therefore, in order to
| 3 .
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. At first, as.illustrat in Fig. 15A a
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connecting portion 212 of the first hose 202, while
corrgponding o chepafiorgmentipned serewegonatdtipngrmovieah 25%arln thisecase, the
hose main body 210 (toward the upstreamside in the
firsvadoanecting wodioreZlli may berndnstétid rbgconly THeemovatde means 222 to be
illustrated in Fig. 1513, when the insertion has been

adSRE0E € Qbh Whter m?cy taps 208! epmiedlsbrmepatedthe'TRéATbEthe fastening
portion 242 and therefore the novabl e portion 242 is

: | Lon unit 300 by the biasin
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portion 241 and thus the steel balls 24 .are fitte
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surface of the connecting pipe 302a of the -49 first . )
end gh Hedosagrapgbbedyohl 0o eomumyieaed andecompeaed wotha éen ¢lidon unit
pi pe 302. As a result, the second connecting pipe 212
308ndIn the piresent embndiewnt,the stand3vAnentng gociiored12 dag acmpletely
other. Also, in order to separate the first hose 202
thd sdme térefiguedationl ast thanofl thet moGible triegns DIV abthe gfordmentiorefirst
is manual |y noved toward the hose main body 2 10 (the

colm&lingpoitioni2de. in the water flow direction) to release
the pressing against the first connecting portion 302
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154, a first connecting portion 302 of the ion elution unit 300 is inserted into the inside
of the insertion portion 241 of the movable means 222 of the second connecting portion
212 of the first hose 202, while the movable portion 242 is manually moved toward the
hose main body 210 (toward the upstream side in the water flow direction) and retained.
Then, as illustrated in Fig. 15B, when the insertion has been completed, the hand is
released from the movable portion 242 and therefore the movable portion 242 is moved
toward the ion elution unit 300 by the biasing force of the biasing means 245.
Consequently, the movable portion 242 presses the steel balls 241a inwardly in the
radial direction of the insertion portion 241 and thus the steel balls 241a are fitted in a

slot 302¢ (see Fig. 15A) formed on the outer surface of the connecting pipe 302a of the



Since the second connecting portion 212 includes the
novabl e means 222 as descri bed above, the first hose
202 and the ion elution uni.yg.300 may be conmuni cat ed
and connected with each other or separated from each

ot her through one-touch operation of the novabl e neans
222. Therefore, the sane effects as those obtai ned by
the first connecting portion 211 may be obtai ned and
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novabl e means_ 222 by the conpletely the same nethod as
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and nebnnécteds exitin ceablp sh@08r deparated eftombesah wther Hbrofugh nese-touch
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colfect SPGB YUSHdR the flexibility of the first hose
202 and the second hose
(2. Second Hose)

The second hose 203 illustrated in Fig. 11 communicates and connects the ion
elution unit 300 with the washing machine 1 as a feed-water apparatus. The second
hose 203 is constituted by a flexible hose main body and a first connecting portion and a
second connecting portion provided at the opposite ends of the hose main body.

The hose main body of the second hose 203 corresponds to the hose main body
210 of the first hose 202. The first connecting portion and the second connecting
portion of the second hose 203 are constituted by only the movable means 222
constituting the first connecting portion 211 or the second connecting portion 212 of the

first hose 202. Therefore, the second hose 203 and the ion elution unit 300 can be

casily connccted or disconnected and also the second hose 203 and the washing



203. Therefore, the burden on the ion elution unit 300
connected to the first hose 202 and the second hose
203 may be reduced, thus supgressing the occurrence of
failures, etc. Further, there is little possibility of
wat er | eaks at the communi cating and connecting
portions. Thus, the reliability of the ion elution unit
300 maybe increased. Wiile in the above description
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as conpared with the configuration of Fig. 12, the
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portion having thread grooves incised on the inner surface thereof and capable of
rotating the water flow direction in the hose main body 210 may be provided at one end
of the hose main body 210 (for example, the second connecting portion 212) to form the
first hose 202 and the second hose 203. Further, this cap-type connecting portion may
be provided at. the opposite ends (the first connecting portion 211 and the second
connecting portion 212} of the hose main body 210.

For example, in the case where the connecting portions of the objects (the tap
201, the ion elution unit 300, or the washing machine 1) to which the first hose 201 and
the second hose 203 are to be connected are formed to be a cylindrical shape with

thread grooves formed on the outer surface thereof, the first hose 201 and the second



(3. lon Elution Unit) Next, detail configurations of
the ion elution unit 300 will be described. Fig. 17 is
a perspective view illustraging the appearance of the
ion elution unit 300 connected to the first hose 202.
Figs 18 to 20 are a front view of the ion elution wunit
300, a cross sectional view of the ion elution unit 300
viewed fromthe behind, and a cross sectional view of
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internal construction of the ion elution unit 300,
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P9 ¢ connecting portion 302, and a second connecti ng
ortjon 3., -52 Hereinafter, the respective
Og‘ﬁﬂﬁ“&!ﬂ“ﬁﬁ“@ns wi || be described. (3-1. First
Connecting Portion) The first connecting portion 302
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co 124l copfigegtorscafdhe iom elyfioyy wWillche desgribed.

hose 202 to the unit main body 301 and is forned

i nt ediigl 17yis wigtekspectine vinwtilinsiiating tyappodrancghef the rien elution unit

connecting portion 302 is configured to have a
300@onasitsdd the fiestId2a20d Bige 08 k@20 ab2a frohh eiesoofthe tiom glution

pi pe 302a is inserted into the insertion portion 241 of
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202. When the connecting pi pe 302a

a cross sectional view of the ion elution unit 300 viewed laterally, wherein the ion

elution unit 300 is connected to the water supply tap 201 through the first hose 202.

The ion elution unit 300 includes a case 300a including two cabinets abuttable
in the water flow direction of water flowing therethrough, the cabinets being attached to
each other. The case 300a hides the connecting portion between the ion elution unit
300 and the first hose 200 to prevent the appearance from being spoiled.

Fig. 21 is a cross sectional view illustrating in detail the internal construction of
the ion elution unit 300, which is viewed from the front side. Fig. 22 is a cross
sectional view illustrating in detail the internal construction of the ion elution unit 300,
which is laterally viewed.

As illustrated in these figures, the ion elution unit 300 includes a unit main

body 301, a first connecting portion 302, and a second connecting portion 303.



has been inserted into the insertion portion 241, the
collar 302b is engaged and | ocked by the
engagi ng- and-1 ocki ng portiagy244 of the first hose 202,
whi ch prevents the first hose 202 from di sengaged from
the ion elution unit 300. The first connecting portion
302 may be also configured as follows. Fig. 23 is an
expl oded perspective view illustrating another
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has completely the same configuration as that of the hardware 231 of the first
connecting portion 211 of the first hose 202.

The screw connecting portion 305 has the completely the same configuration
as that of the screw connecting portion 232 of the aforementioned first connecting
portion 211. Namely, the screw connecting portion 305 includes a first cylindrical
portion 305a having a substantially-cylindrical shape and thread grooves which are
formed on the inner surface thereof and are engagable with the thread grooves on the
outer surface of the hardware 304, and a second cylindrical portion 305b having a
substantially cylindrical shape and formed inside of the first cylindrical portion 305a

apart therefrom by a predetermined distance. The opening portions of these first



connected to each other by inserting the second
cylindrical portion 305b into the insertion portion
241 of the first hose 202 amgl securing them Thus, the
ion elution wunit 300 can be communi cated and connected
to the water supply tap 201 through the first hose
202. On the other hand, by securing the hardware 304 to
the tap 201 using screws and engaging the thread
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illustrated in Figs. 21 and 22, the second connecti ng
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insifid infpire iRflon RGRR S ERRAb. Hcafl: 242 U e gk 202
conf ihgur ad 1o d €,4a :con ti hp
col 1 35BS Lohif o e S8 RNREH R 035 IRE BritHsf 203 can be
into the insertion port.ion of the first. connect .
comseletloft §1Ch AL Y oieTHiBE aho dscondneylindrical Bofiga 3039 into the
~ pipe 303a has heen_inserted into the above insertion .
insggton; pastion 341 @b thexfirssdrope 292 and) sepaaing fbem o ckbes. Bhe igneciution
engagi ng- and-| ocki ng portion of the second hose 203,
unigio8eap ibe wentmsurti¢ateds b enhinkctsd to BE3WtesHPS tapg( ettirough the
fromthe ion elution unit 300. Also, the first
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and engaging the thread grooves on the hardware 304 with the thread grooves on the

first cylindrical portion 305a, the ion elution unit 300 may be also directly connected to
the tap 201 without using the first hose 202.

Accordingly, with this configuration of the first connecting portion 302, in
communicating and connecting the ion elution unit 300 to the tap 201, the first
connecting portion 302 can be easily adapted to both the case of employing the first
hose 202 and the case of not employing the first hose 202.

(3-2. Second Connecting Portion)

As illustrated in Figs. 21 and 22, the second connecting portion 303
communicates and connects the aforementioned second hose 203 (see Fig. 11) with the
unit main body 301 and is formed integrally with the unit main body 301. The second

connecting pipe 303 is configured to include a connecting pipe 303a and a collar 303b.



connected to each other by inserting the connecting
pi pe 303a into the insertion portion 241 of the second
hose 203 and securing them.sgherefore, the ion elution
unit 300 can be conmuni cated and connected to the
washi ng machine | through the second hose 203. On the
ot her band, the ion elution unit 300 nay be directly
communi cat ed and connected to the washing machine | by
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pair of electrodes 311, 312 and includes term nal
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el ectrodes 311, 312 and a detecting portion 315.
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el ectrodes are placed such that the
connection pipe 51 of the washing machine 1.

Accordingly, with this configuration of the second connecting portion 303, in
communicating and connecting the ion elution unit 300 with the washing machine 1, the
second connecting portion 303 can be easily adapted to both the case of employing the
second hose 203 and the case of not employing the second hose 203.

By providing, in the ion elution unit 300, the aforementioned first connecting
portion 302 and the second connecting portion 303 as described above, the ion elution
unit 300 can be communicated and connected to the first hose 202 or the water supply
tap 201 and the ion elution unit 300 can be communicated and connected to the second
hose 203 or the washing machine 1 with a simple configuration. This enables saving

the product cost of the ion elution unit 300.

(3-3. Unit Main Body)



di stance between their opposing surfaces gradually
decreases fromthe upstreamside (the upper side in

Figs. 21 and 22) to the dowgsiream side (the | ower side
in Figs. 21 and 22) in the water flow direction of

water flow ng through the unit main body 301. By

applying a voltage between the pair of el ectrodes 311,

312 fromthe driving unit 400 which will be described
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supplied to the washing machine 1 as metal ion-containing water.

Preferably, the metal constituting the electrodes 311, 312 is silver, copper, zinc
or an alloy of them. Silver ions eluted from a silver electrode and zinc ions eluted
from a zinc electrode offer excellent antibactenal effects and copper ions eluted from a
copper electrode offer excellent mold resistance. Also, from an alloy of these metals,
ions of the constituting metals of the alloy can be eluted, thereby offering excellent
antibacterial effect and mold resistance. Therefore, by constituting the electrodes 311,
312 from a proper metal, effects inherent to the metal can be obtained.

Further, it is not necessary to constitute the both electrodes 311, 312 from the

same metal and one of the clectrodes may be constituted from an insoluble electrode



However, in the case of enploying silver electrodes as
the el ectrodes 311, 312, when a voltage is applied to
these el ectrodes, the foll awgng reacti on occurs at the
el ectrode at the anode side: Ag -> Ag+ + e-, and thus
silver ions are eluted in the water. The silver ions
af fect fungus which is the source of snells, thus

i nactivating the fungus. Therefore, the constituents
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The aforementioned electrodes 311, 312 are formed integrally with the unit 301.
Namely, the unit main body 301 formed integrally with the electrodes 311, 312 may be
formed by a method which places the electrodes 311, 312 within a photo-curing resin
and cures the resin by ultraviolet irradiation or a method which places and holds the
electrodes 311, 312 in a mold, then introduces resin therein and cools and cures the
resin (insert molding). Further, with this integral forming, the electrodes 311, 312 are
supported within the unit main body 301 by a part of the inner wall thereof.

For example, in the case where the unit main body 301 is constituted by several

cabinets attached to one another, there is a risk of water leaks from the inside through



for ensuring a predeterm ned anmount of eluted netal
ions is increased. However, the voltage which can be
suppl i ed has an upper |imt.s7Wen the voltage reaches
the upper Ilimt, the current flow ng through the

el ectrodes 311, 312 decreases fromthen on.
Consequently, the anobunt of eluted netal ions is
decreased, which prevents a predeternined
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replaced with new ones when it has become impossible to ensure an amount of eluted

metal ions.

In the present embodiment, the electrodes 311, 312 are formed integrally with
the unit main body 301 as previously described, and therefore the entire unit main body
301 is replaced with a new one. Namely, the unit main body 301 of the present
embodiment is a disposable-type unit. By enabling replacing it as a unit, improper
assembly or deformation of the electrodes can be prevented when a user replaces the
electrodes and thus a user can easily safely achieve the replacement.

While in the present embodiment there has been described a case where the
unit main body 301 inciudes a pair (two) of electrodes 311, 312, the number of the

electrodes is not limited to this. Even when the unit main body 301 includes more than



af orenenti oned silver soldering is a nmethod which bonds
nmetal to a base material by wusing, as a sol dering
material, a silver alloy ofsgilver and copper or zinc
etc., and by nelting the soldering material which
nmelts at a | ower tenperature than the base material,

W thout nelting the netal of the base material. In the
present enbodi ment, the term nal portions 313, 314 are
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t hus the production margin can be i ncr eased.
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portions 31 are conf gured to have a cylindrical
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314a such -59 as Orings (see Fi Sl nce t he
usingy A% AAPIISERE mterial 1 Si @mﬂawféﬂm Wik eRPPELORAIPE eic-, and by
cylindrical shape, the insertion of the above sealing
metisng e soldedag matesial whishtmeltsat allgwerdemperei than dhecbage material,
obtaining reliable sealing capability at the portion
wifimss meljinghhomgtal ofwhe basd materaln body. (3-3-3. Detecting
Portion) The detecting portion 315 is a detecting neans

for detlecpiesht dimbodifiéntpiiR fminhleporfioms 816, €3 1ar aralesafigdred to
of water flows within the unit main body 301 and the

ha@%ﬁ%ﬁp@tﬁlﬂpﬁ rounAr¥RtsREtidl AVBast ht'the ?Gﬂ%fiﬁlﬁﬂﬁ passes through the
odinent, the detecting portion 315 is provided
unit main body 301. With this configuration, the internal pressure (water pressure) of
the unit main body 301 is evenly circumferentially applied to the aforementioned
portions of the terminal portions 313, 314 passing through the unit main body 301,
which reduces the possibility of water leaks even at high water pressures.  As a result,
the ion elution unit 300 may be safely utilized. Further, even when such a
configuration is employed, there are little variations in the production of the ion elution
unit 300, and thus the production margin can be increased.

Particularly, in the present embodiment, the terminal portions 313, 314 are
configured to have a cylindrical shape with a round cross section throughout the entire

portion in the axial direction. The portions of the terminal portions 313, 314 which

pass through the unit main body 301 are sealed with sealing members 313a, 314a such




upstream of the el ectrodes 311, 312 in the water flow
direction within the unit main body 301. This
detecting portion 315 incluges a rotator 316 (see Fig.
24), a magnet 317 and a nmagneti sm detecting portion
318. Fig. 24 is an enlarged perspective view
illustrating the rotator 316. The rotator 316 is
rotated by water passing through the unit nain body 301
. S : ; .
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therefore the vanes 322 are subjected to forces in the
unit gtain baskyal direction about the rotation shaft 321.

Consequently, the entire rotator 3 16 rotates about
(3-8f3e Detzcang Bortshpft 3 2 1. Further, the rotator 316

i ncl udes two cap-shaped containing portions 322. The

bot t Ph® detbctidpepditian 31 HisWdaedtinganeanafor ditectinp @ ichst ohe @ the

fromthe openings 323a are attached to symretri cal
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magnet 317 1s enclosed 1n at | east one of the two
C [ g g eqgca ere.. :
the AT SR, B Wi BltSent elntldinbil” ¢t déieo laohdtibel 31 330 Bebviced
ortio 323, ' hayi ng .a I ght equivalepnt to .
upfiiain OF e dermedins | bit 2 & Tt Sy ten ot i teghet main
contai ning portion 323 tao keep the bal ance of th
body, 8@1.or Ty deteahing, gostisn 1P gacludesea rosptanBh (%023%8054).336#%“6‘
containing portion 323 is closed by a cover which is
31%end a magnctismhédeteaimgarortion Bl ect i ng portion 318 (see
Fig. 22) detects at |east one of the presence or
absefe 2 isvah emnldrpedvperspediiva tibve llostratingi thebwothtor3316.  The
and the flowrate thereof based on the change of the
rotARe 3¢6 iis rotfikd bh evdregpsting throagh e cinitymhinebadyt3tl i amd inclfides a
the rotator 316. The magneti sm detecting portion 318 is

rotBfiStY SREB A Nn thewhiat FloWadirecti® dyTheGrbtatibh @hare§PEsi sipported by a
detecting portion 318 is fornmed froma hall 1C for
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out contacting to It throug
rotation shaft 321 at symmetrical positions. Water flows through the unit main body

301 while impinging on the vanes 322, and therefore the vanes 322 are subjected to
forces in the rotational direction about the rotation shaft 321. Consequently, the entire
rotator 316 rotates about the rotation shaft 321.

Further, the rotator 316 includes two cap-shaped containing portions 322.
The bottoms of the containing portions at the opposite side from the openings 323a are
attached to symmetrical positions of the rotation shaft 321. The aforementioned
magnet 317 is enclosed in at least one of the two containing portions 323. In the case
where the magnet 317 is contained within only one of the containing portions 323, a

weight having a weight equivalent to that of the magnet 317 is enclosed in the other




resin formng the wall of the unit main body 301. In

t he af orenenti oned configuration, when the rotator 316
rotates due to water flow_gg through the unit main
body 301, the magnetism (magnetic flux, magnetic field)
generated fi-orn the magnet 317 al so changes. By
detecting the change of the nmagnetismwth the

magneti sm detecting portion 318 wi thout contacting to
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magneti sm detecting.porti.on 318, e
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detected and also the flowrate of water flow ng

prasencsueyhabisticeuell watenflaws owighig ohe ynih main beded0&dnd mﬁﬂloyv rate
by configuring the detecting portion 315 as descri bed

theaduf\basedadn theahhngeosfahe maghetispr efSthanegoet Hsmnsed byf the rotation
water flows within the unit main body 301 and the flow
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the detecting portion 315 is configured to include the
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fer uni t main
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Fur her, nunber of, ratations of the rotator
res311 Mh"g"e}b‘@hﬂ‘r"ﬂ'gboéﬁ 3351'6 flowrate of the
rovmn vvater and therefore the nagneti sm_detect
por t il Fhezafgrementioned coafigniptign when the gotalop il o aQtét%fiue to water
wat er by detecting detection signals responsive to the
flowiogthrough thevinitenaim bodie 3@k, sbemagnstisodimagnetic fltwe magpotc field)
detecting portion 315 is formed integrally with the

gehiethted mom fled ymapddt 31 ealstetchaigesg Byr dewectil Thermharige of the
formed to be separable fromthe unit main body 315.

mARERNY , with @hél ehRmblisd detdctih®podicn 318l wiktutRbhitactify Ko it, the
body 301 nay be constructed as separate conponents and
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mal n is required to be replaced due to
Further, by detecting the number of periodic aforementioned magnetism

changes within a unit time with the magnetism detecting portion 318, the number of
rotations of the rotator 316 within a unit time can be detected and also the flow rate of
water flowing through the unit main body 301 can be detected.

Namely, by configuring the detecting portion 315 as described above, at least
one of the presence or absence of water flows within the unit main body 301 and the
flow rate thereof can be certainly detected.

Further, since the detecting portion 315 is configured to include the rotator 316
(rotating member) which is rotated by water flowing through the unit main body 301,
the presence or absence of water flows can be easily certainly detected even when the

flow rate of water is low. Further, the number of rotations of the rotator 316 changes




wear of the electrodes 311, 312 within the unit main
body 301, it is unnecessary to replace the detecting
portion 315. As a result, tisd-detecting portion 315 may
be effectively utilized, thereby saving the cost of
repl acenent of the unit. The installing position of the
detecting portion 315 is not limted to upstream of
the el ectrodes 311, 312 of the unit main body 301 in

de é’tﬁliﬂ%ibﬁ thef flowrate bE e Miwingdndatbr and'B¥reRRe GRABSARRM ®ftecting
he el ectrodes 311, 312. so, the detecting portion
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ini ¢ e Iy $6rPreseRhpmecdimeat.rthe ébowoéeéecz'@g RORtiqmmd 15 s formed
. second hose 203) as long as it is on the water supply
intggraly fwihihe haitymaiarbody égﬂ ythealsteplug pertiohd 1hamay beyformed to be
machine 1. Also, the rotation shaft 321 of the rotator
sepatshlefionbthe puhitmale dodyn3 1he Mamdgtthodetedtiviggrosvat 3 pamd thd unit
the water flow direction to cause the rotator 316 to
mdiRttde 301Ktag beebiRirobes!as Sphfake tomplélieh mmeﬁﬁmztmay be
enbodi ment has been described regarding the case ere
colBinedC! & HifthsBAh¥he AR AT bBAY 96 Pl'rBRiFRlE Helrbaletfie 1o
con e 16, the g

I guration using t rotator etectl

' fi d 1 .S
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t fl . by det [ t h t of. bl
il SRy ol Hnd St et Aoty my be
supported by a spring wwthin a water flow path, and
efigpiavelynytibizeds thetpby spangtheaosofiseplpcement pbtheanily 1 ows of

the wat er pushing the novabl e body. For exanple, by
pr ovildiengstabingmgsition wif tthe dete¢tmgrporadn 21 bdyot dimsitqsl tacupsgeam
the magneti sm detecting portion (hall 1Q at the

of plaselectosdentiet 3 I2hef th uaid neaib boy Bl imsthevivarer\fRive dirédtonsand it
the water flows can be detected by magneti sm

PSSR O AOACHE 191 AL 1 SRR 55 o
bePSiolREARH PHoW&ueQlrbAfn! Wiable portion 306 (see Fig. 26) which will be
described later.  Also, the detecting portion 315 may be provided at the first connecting
portion 301, the second connecting portion 303, or outside of the ion elution unit 300
(for example, the first hole 202 or the second hose 203) as long as it is on the water
supply path from the water supply tap 201 to the washing machine 1.

Also, the rotation shaft 321 of the rotator 316 may be provided in the direction
intersecting with the water flow direction to cause the rotator 316 to rotate like a
waterwheel.

Further, while the present embodiment has been described regarding the case

where the detecting portion 315 has a rotation-detecting-type configuration using the

rotator 316, the detecting portion 315 may be configured as a flow-type system.



di fference between the magneti sm when there are water
flows and the nagneti smwhen there is no water fl ow,
not by detecting the rotati-e» speed of the rotator 316,
and thus water flows can be certainly detected even
with a detecting portion (hall I1C) with a |low response
speed. As descri bed above, the detecting portion 315
may configured to include a novable body which noves

with Tﬁ@%‘%fyb@‘é@stetﬁ iRN&ho® Mhids®dedtd (aled TR H}?Dd’e%;bltlﬁg the

body, and a rragnetlsm det ectl ng portion for detécting
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is maxedsen Hewanl ihsvajerrushingibe mevable body. orForexampleeby prowiding
ion elution unit 300) for generating nmetal ions (for
a reagnep Mathins thevieevabbnbydyt and placing dbel magnetine detsbtinghpérsion (hall
supplied froma feed-water apparatus (for exanple, the

ICyvassthe pasitias Mihiefe the rhovably Bsdysmotey whetnwalee flowauhérwater flows
The above ion generating portion is configured to be
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on the water supply pa fromthe water supply tap

f ged P S [
%P%ba‘s%ﬁ} ol 2k 5!5.11?}94%3%? Homay B SUErRGF By et the
unit 300 i t body 301
aiffPusy BelResen bt Maipetiom whén et g uter v 4 e fletiht when
t hrough whi ch the aforenentloned wat er, passes. The
theze i p watssiflow, 3abby detegiingsthe sptating spegdset e spfator .3#16 and thus
portion 302 for connecting the unit main body 301 to
waterflones can beipsphinlyt dgsectad even witlea fetestinghpertion ﬁzlllrlé?r) with a low
flow ng water supplied fromthe tap 201, and (b) the

respensenpeabnnecti ng portion for connecting the unit main
body 301 to the second hose for flowing water to be

supplasegestabddngbdves thenadtedtingPatian 335 Qhay benfiguead! toraickide a
apparatus. Thus, the ion elution unit 300 is configured
mdvabREId§ Wik |nYoves with water flows, a magnet enclosed within the movable
body, and a magnetism detecting portion for detecting the presence or absence of water
flows by detecting the magnetism of the above magnet at the position where the
movable body moves.

(3-4. Effects)

The above antibacterial treatment device according to the present embodiment
is an antibacterial treatment device 200 including an ion generating portion (for
example, the ion elution unit 300) for generating metal ions (for example, silver ions) to
be added to water which is supplied from a feed-water apparatus (for example, the
washing machine 1) to objects (for example, laundry). The above ion generating

portion is configured to be removably installed outside of the feed-water apparatus and

on the water supply path from the water supply tap 201 to the feed-water apparatus.



installed on the aforenenti oned supply path. Thus, the
i on generating portion may be retrofitted to the
outsi de of the washing machgne | and therefore even
when the washing nachine | is an existing type of
washi ng machi ne whi ch does not originally include an

i on generating portion, a washing machi ne equi val ent
to the washing nmachine | including the ion generating
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repl aceneht of the washing chine such as repl acing
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removabl e fromthe water supply path to the v\/_ashi_n%0

30¢qinchides (2) taa first soBnackHag p@ﬁloacﬁl&efm cqimeeting the ynit main body 301
generating portion can be easily achieved. Further,

to therveaert dupplydap 20 Libt thie firstittos8002 fordlowdegs watee supplied from the tap
af orenentioned first connecting portion 302 and second

20¢.qind g5} the Gedd cofifecliag poftltd foP BorflettingOe Wit mad¥Bodie301 to the
be placed outside of the washing nmachine | as follows.
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unit 0 su at the water ™ path I's constituted

e AL b B b b MR 300I8 800G B gy

i ine | (the connecti P}g net hod of Fig. -64 Second,

n &@nithe aforpmentigned;supp a?ﬁﬂi‘rg the ion elution unit 300
such _that the water path is constituted by the water
suppiThus.atheoon gengeatingnpetion ey (bei tetrafitied o dhe aksidey of the
hose 203 and the washing machine 1. Third, there is a

wasking othchine Iparakcihergforh@verowhen the washing magdge & ican existing type
the water path is constituted by the water supply tap

of 2@khinghwaéhines twhikds do&0Rot driginalbyn ireludei aniomnpénerdd@ pordon, a
t he washing machine 1. Since the ion elution unit 300

washiap UASshitd eqiivdient I@Oth_eeﬁﬁsihﬂ% PAtkihON HORdMpdtheen generating
second connecting portion 303, there are increased

pottfthn Ay B8 FealiZed. NErHPEIORS LinRRedsAFy replacement of the washing machine
1 such as replacing the washing machine 1 with a washing machine 1 equipped with an
ion generating portion is not required and an existing washing machine 1 may be
effectively utilized. Further, the ion generating portion is removable from the water
supply path to the washing machine 1 and thus the replacement of the ion generating
portion can be easily achieved.

Further, since the ion elution unit 300 includes the aforementioned first
connecting portion 302 and second connecting portion 303, the ion elution unit 360 may
be placed outside of the washing machine 1 as follows.

First, there is a method for placing the ion elution unit 300 such that the water
path is constituted by the water supply tap 201, the first hose 202, the ion elution unit

300, the second hose 203 and the washing machine 1 (the connecting method of Fig.



installing the ion elution unit 300 on the water supply
path fromthe water supply tap 201 to the washing
machi ne | as previously desgq.i bed. Therefore, it is
possible to realize installing nethods of the ion
elution unit 300 according to the needs of users.
(3-5. Oher Configurations of lon Elution Unit) (3-5-1.
Shape of Unit Main Body) Wile there has been
llpreviously descri bed a case where the unit main body
300 of the ion elution unit 300 has a shape extending

vertkcal Ly . e f| i rect.i
et e it RE BrE PR B s e B8 on it 300 Bl thee the
body .1 .is not limted to it. For anpl e, as.. .
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water flow direction for changing the flow direction of
wat eThird,ahenads & hetheidifoopigbing théaivalejutionhmit d0i0tsunkaitat hedyater
301 may be forned to be a shape for flow ng out water
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water flowng into the unit main body 301. Further,
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et ePieh e B 2R ot 408, 0ss' i b Sfyicipd hrtEh 203 4B e
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insgtling,thejign eltignjusit 30 en Hgowetghsupplpath ﬁ”pom e water supply tap

Nanmel y, even when the distance between the connection
20pitpahes wasliing heachineh] ag prexidushe descaibed.t heherefareg|ityisi pessible to

unit 300 is too small, the ion clution unit 300 and the
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second hose 203 without forcibly bending the second

(3-B0Sther 28Rfigukiicns'of Ui BRitioh@Jnf)ysi cal burden on the
second hose 203. (3-5-2. Flow out Direction Changi ng

R g Fo. 70 flowou

While there has been previously described a case where the unit main body 300
of the ion elution unit 300 has a shape extending vertically downwardly along the flow
direction of water flowing therethrough, the shape of the unit main body 1 is not limited
to it. For example, as illustrated in Fig. 25, the unit main body 301 is formed to be a
shape including a 90-degree-bent portion downstream of the electrodes 311, 312 in the
water flow direction for changing the flow direction of water flowing therethrough.
Namely, the unit main body 301 may be formed to be a shape for flowing out water in a
different direction from the flow-in direction of water flowing into the unit main body
301. Further, Fig. 25 illustrates an example where the ion elution unit 300 is directly

connected to the water supply tap 201.

With this configuration, the flow-out direction of water from the ion elution



changing the flowout direction of water fromthe unit
mai n body 301 may be connected to the unit main body
301 instead of bending the ggit main body 301. The

fl owout direction changing portion 306 is constituted
by a cylindrical-shaped pi pe which is bent
substantially at a 90 degree angle. One end of the

fl ow out changing portion 306 is rotatably nmounted to
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vertj cal downwardly, then turns_ by supstantially 90
Poa@@r@g %flﬁée Aoy GRition gt A0Rrcan be easily fautgd. oNasgly, even when the
~direction changing portion 306. The water is then
distanep beeeentthe conmeperhpipg Srenfttheywashing maghine tlhandstbe derdelution
hose 203. Therefore, the second hose 203 can be
unitr30dsisr wionsmidll, the ive ¢lutnawmtt 60Waant sthe uvashingdinachihdid can be
washi ng machine 1, which nakes it easy to utilize the
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section 402 (See Fig. 27) of the driving unit 400
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OW 0 I'rec n changi ng portion In this case,
y, ot atipng. the flow out, dj.rection changi ng portion
(3%0?6, ?‘ﬁ'é’ugggf‘é’ono@gaﬁ'igﬁ‘ﬁpr?é{l%@cti on 402 can be placed at
a position which can_be _easi]y vieyed by users. -66
Thi s Al ragviEustiaied i Eigo26:  floprontdirectian @ﬁ%ngérpﬂ BY#iAg 306 for
section 402. Further, as illustrated in Fig. 26, an
changingytha dloseuy ditekiiprobwater Ham3beunit grain kedyathl maayabriconnected
| ocking the collar 303b of the second connecting
to fenmitanaif ®8dp B0t hstead of belding the unitinmai®86dyn36A. be
provi ded on the outer surface of the flow out direction
changiheg flew-bupndid@bioh0 dhasagt pbhtion§ | 308 Oigt wdnstiatedorby a
changi ng portion 306 from being disengaged fromthe
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of Wi | f

Uni t i n Body) ile the unif main body 3 havi ng
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water fTlows~vertically downwardlfy therein, the present

poirtﬁ]o\{l ioqq.hfi: fon"Siition unit 300 and the second hose 203 (see Fig. 11) 1s fitted to
the other end. Water supplied from the water supply tap 201 flows through the unit
main body 301 vertically downwardly, then turns by substantially 90 degree and flows
horizontally at the flow-out direction changing portion 306. The water is then supplied
to the washing machine 1 through the second hose 203. Therefore, the second hose
203 can be unrestrainedly routed to avoid walls surrounding the washing machine 1,
which makes it easy to utilize the ion elution unit 300.

Further, a state displaying section 402 (see Fig. 27) of the driving unit 400
which will be described later may be unitized to the flow-out direction changing portion
306. In this case, by rotating the flow-out direction changing portion 306, the state

displaying section 402 can be placed at a position which can be easily viewed by users.




l[imted to this placenent. For exanple, the unit main
body 301 nay be configured to be obliquely placed,
nanely the unit main body 3@g4. may be configured to be
pl aced such that water flows obliquely with respect to
the vertical direction therein. The concept that water
flows obliquely with respect to the vertical direction
i ncludes the case where water flows horizontally
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t he washing machine 1, the ion elution unit 300 can_ be
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case where the ion elution unit 300 is placed such that
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of 'the ion elution unit 300, nanely at the first
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According to this configuration, the height-wise (vertical) dimension of the
unit main body 301 and, therefore, the ion elution unit 300 can be reduced without
changing the size of the electrodes 311, 312. Therefore, even when there is
insufficient height-wise space between the water supply tap 201 and the washing
machine 1, the ion elution unit 300 can be easily installed without abutting it against
surrounding apparatuses or walls while the metal ion elution capability is maintained
equivalent to the case where the ion elution unit 300 is placed such that the water flows
vertically. As a result, the decision branch of the installation places for the ion elution
unit 300 can be widened.

(3-5-4. First Filter)

As illustrated in Fig. 21 and Fig. 22, a first filter 331 for eliminating impurities



case, there is a nerit that the maintenance can be
easily perforned since when the ion elution unit 300
is renoved fromthe supply Jgath, a user can easily
performcleaning of the first filter. Further, as
conpared with a configuration in which the ion elution
unit 300 is provided with a renoving portion for
renmoving the first filter 33 1, the nunber of

B b i R O e TRWALE 08, SRSl foges 311,
0 heed. for_seal i Leh ul d b guired at the
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wat er_ .| e ks.lﬁgeferabhﬁ, the first filter 331 is placed
upst COigURIODe FIPRYIISS SuFiy AS datis of mefabscrap ¥} water can
flow direction. In this case, inpurities such as debris

be grrested Y the fisgh filter didd ctherely ergyeatieg secd immynitias fem sdheripg to
or clogging in the detecting portion 315 to adversely

theadléatleg hH , d&2 ectloggingfhetveen diet eledtrodgs por, 3i1dn BHiS may prevent
resulting in mal function. Also, the first filter 331

hafiiil Bffedy Qi€ By @bhdshid VfaipurifePEbyexRaiple, (defreay iMleSmount
in the first hose 202) between the ion elution unit 300

of Bftbdihi&alli8Rs)201 instead of within the aforenentioned
ion elution“unit 300. In this case, the sane effects as

af or i gne ' - B- Ei |
o6 RUBH AR BileP 53 RLARFRby [ Rifidtog 77 BE Dlackl o Hepater
. ,may. be proyided .d stream i.n the water flow .
i $ L, B eluston wit P crartpbat Y1 rSG commsriing oRE 108 ¢ In thi
main  body 301 of the ion elution unit 300. This second
cage, thegg isniperbthet She memtenanseesanyhe easy perfarmessigge whesnthe ion
unit 300 or on the water supply path (for exanple, in
elutive W 3HAds roseved fosh thresuppbnpatihe usoncai easily pederm cld@ging of
and the washing nachine 1. Wth this configuration,
theefign filtér. MFuethers as amapatd Witk eéandfigories id hich3the i@f elutien unit
ion elution unit 300 are flowed to the downstream si de,

300 heproRided Mithes tedsbiny, f)c!jlﬁ_oﬁ Esiqeoving|thefirst TilteS3 7, Geatfiimber of
netal scraps fromcolliding on the apparatus (the
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portion. Further, there is no need for sealing which would be required at the removing
portion and it is unnecessary to worry about water leaks.

Preferably, the first filter 331 is placed upstream of the detecting portion 315 in
the water flow direction. In this case, impurities such as debris or metal scrap in water
are prevented from adhering to or clogging in the detecting poertion 315 to adversely
affect the detection of the detecting portion 315 resulting in malfunction.

Also, the first filter 331 may be provided on the water supply path (for example,
in the first hose 202) between the ion elution unit 300 and the tap 201 instead of within
the aforementioned ion elution unit 300. In this case, the same effects as

aforementioned can be obtained.

(3-5-5. Second Filter)




The second filter is preferably placed at the water
outlet of the ion elution unit 300, nanely in the
second connecting portion 3g8. In this case, a user can
easily clean the second filter by renmpving the ion
elution unit 300 fromthe supply path and therefore
mai nt enance of the second filter can be easily
performed. Further, conmpared with a configuration
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thepioo\altenh winAeq peamthanwatee supnlepath (or eNample,iinhe sfcopd dose
el ectrodes 311, 312 and upstreamin the water flow
208l betwtdrothe Gdn ¢lord@iie3n0 ad thpoathingmadlane Nanel y, the
second filter may be placed between the el ectrodes 311,

312 vl tHid SorfiRfuPR{onNEveROF irie®d) s3rhps BY AfeleckUBSST1I€MY of the
thereof. In this case, the second filter prevents
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af orenentioned first connecting portion 302 nay, be
Sonf derseepnddilise is prafarip blaced orfhe MBI PeLR{the iRfcgjutignunit
encl osing the el ectrodes 311, 312. Further, the
306§ maneste int thersechndeonnaitiog pnﬁmlm pbr ﬂmmase@ansmaganmmly clean
simlarly configured to be separable fromthe unit
theTBedond ofiiter3Bil .rembvingi the cias eslutidre nnit [H0ufrdin thei supipbdpath and
301 is required to be replaced due to wear of the

thétbRed MRdRGnaLL . oSk sédonll SikNEAF BE adayily PerfofrftdiC eFirfir, as
first connecting portion 302 and the second connecting
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the connecting portion 303 can
removing portion for removing the second filter, the number of components can be

reduced since there is no need for providing such a removing portion. Further, there is
no need for sealing which would be required at the removing portion and it is
unnecessary to worry about water leaks.

Also, the second filter may be provided downstream in the water flow direction
of the electrodes 311, 312 and upstream in the water flow direction of the detecting
portion 315. Namely, the second filter may be placed between the electrodes 311, 312
and the detecting portion 315 placed downstream thereof. In this case, the second
filter prevents metal scraps of the electrodes 311, 312 from flowing toward downstream
side, thereby preventing the metal scraps from colliding on the detecting portion 315

resulting in malfunction of the detecting portion 315.



effectively utilized, thereby saving the cost of
replacenent of the unit. (3-5-7. Generator) The ion
elution unit 300 accordi ng k9. t he present enbodi nment
may incorporates a generator which generates electric
power through rotation of a rotator caused by water
flows within the unit main body. The above rotator may
be the rotator 316 of the detecting portion 315. Wth
1! r :
b D L on g o B S o doPoriB from
UntnoMElﬂ d ctrodes 311, 312 through private power
generati 79" to automati cally cause the elution of netal

i ons 58 O Confi gur ati ons | on eratin
bor B SRR TBti RS B donhLRE qovian J0A TBAY BFAsgured (o be
where the ion elution unit 300 including the
separahle frometbe pnit maan body, B0k englosieg ﬁ@t@éerctrpémﬂ 1s 3&2p| Byrdhgr, the
as the ion generating portion, the present invention
afarementtonkd rsct@m thmreeting pbitéon 303 ahayt ibe nsimdlatly crenfiganedbie be
constituted by a nmetal-ion eluting material (for

sefAU1P from the i@ maiv HodgdS0as n thsd éag@rwﬁémﬂienmammﬂrboamm is
| oaded in a cartridge which enables elution of netal

re 8 ¥be feb fé J‘Qu@’% %ei:“bg Ialehrf é§ lt]rI 89 t(1¥“Lﬁ1H9éé§sary to

pplying a v t age) . |V|ng
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relﬂ%“ﬂ’k ?‘ﬁsq gohtHg poRjth, pec%“d4‘g‘F>§3°°“8|°§H“ ", P°5“‘f“r %‘ﬁt Asa
S|de view and roviewillustratin
resil e Ssfpoipering berign DRcndthe pegntl colnessDe Rafpn 543 Fan be
a _block diagramillustratin the i nternal det ai
eifggively lﬁt&ﬁeéﬁg@ﬂe by paving thyicasf i rerlaceosnt qifhe upiy er nal
basi ¢ construction of the driving unit 400 is al nost
(345hb Genemataay that of the driving circuit 120 of the
power supply unit 101 illustrated in Fig. 9 of the
fi r stThe eidmodilutiont .unith&00r iavdondingnta  thO Opiesént e smbbdiniean may
elution unit 300 and includes a operating section 401,

inddrsdrates aCiehpiatiti WHich @hératts 4Rt tricpyWir dietugherdedtivhi dfta rotator
section 403, a

caused by water flows within the umt main body. The above rotator may be the rotator

316 of the detecting portion 315. With this configuration, only when water flows

through the unit main body 301, a voltage is automatically applied to the electrodes 311,

312 through private power generation to automatically cause the elution of metal ions.

(3-5-8. Other Configurations of lon Generating Portion)

While there has been described an example where the ion elution unit 300
including the electrodes 311, 312 for eluting metal ions i1s employed as the ion
generating portion, the present invention is not limited thereto. The ion elution portion
may be constituted by a metal-ion eluting material (for example, silver sulfide as a
silver-eluting material) loaded in a cartridge which enables elution of metal ions by
flowing water through the cartridge (without applying a voltage).

(4. Driving Unit)



transformer circuit 404, a power-supply voltage
detecting section 405, a current detection circuit

406, and a control section.#Q7. The control section 407
controls the operations of the respective portions.
Further, on the backside of the driving unit 400,

there is provided a hole 400a for inserting the hook
attached to a wall or the washing machine I

ther gy Gwh&ﬁﬁﬁ dRLS% unft 460 3R be dRcribklgr ei naf ter,

details’o e respec ive configurations will be
desc rt |
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providing this operatlng sectlon 401 on the driving
bqu idtagragn Jlystrating gie intempl detad eonsteuction of g driving uup 48 aT'he
pl ace which makes it easy to operate the driving unit
inté@i8l basit censtravticre bf theedmyieg amito40ois allmesdtheviang amihat of the
400. Particularly, in the present enbodi nent, as
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constituted by a rotation-type knob. Thus, the

em®B&infht Ny state of the driving unit 400 can be easily
visually noticed fromthe physical state change, such
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whi ch woul d be otherwi se wasted may be effectively

detgetion ciequitf 406, and alsentrel section ¢@7. AMe ennioh sectign $8¢ cpaiols the
401 may be enpl oyed provided that it utilizes no

opetations dfcthe pespentivarpdrtidns. sFather; drethedfackssdecdfthey ddving unit 400,
physically to enable visually noticing the operating
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coﬂﬁglﬁhtl?clxﬁ ‘will be described.
(4-1. Operating Portion)

The operating section 401 enables a user to perform the operation of switching
ON/OFF of the operation of the driving unit 400 and is comprised of a knob, a lever, a
button etc. By providing this operating section 401 on the driving unit 400, the user
can place the driving unit 400 at a place which makes it easy to operate the driving unit
400 and can switch the operation of the driving unit 400.

Particularly, in the present embodiment, as illustrated in Fig. 27B, the
operating section 401 is constituted by a rotation-type knob. Thus, the operating state
of the driving unit 400 can be easily visually noticed from the physical state change,

such as rotations, of the operating section 401. This climinates the necessity of




(4-2. State Displaying Section) The state displaying
section 402 displays the operating state of the driving
unit 400 and is constitutegiby LEDs, for exanple. Mre
specifically, the state displaying section 402 is
conprised of a battery-life display |anp 402a and a
silver-ion elution |anp 402b. The turning-on and
turning-of f of these | anps are controlled by the
I CLi.0 ' j L :
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operati on-ON-state and the operation-OFF-state of the
wagtedynagba gffectingly utiliggrblop she batigry-dmve. | anp 402a is
mai ntai ned at the tunmed-off state in order to save the
bat t exny apersimgsedtam. 40Theasbd eeployahprdivisipd that itaribizéOkbelectric
is a lanp which blinks when a voltage generated from
powee anal thao@ate eheredf iH Ghamedi piysitaBy Woi @fabW kisudl®y noticing the
described later is applied to the el ectrodes 311, 312
op@Rfing Bid& &f thy 8fiving WRitA90 e A’ sultPpy sREEstik ¢hfhes, TBftions of the
elutton of silver~ions can not be“viewed by human eyes.
re. . rovi di =7 plves,. i ISPl ayi
abp UKD oiellor A BBl r S oiin B, T Bk b pf the
he er can .notice that t elution of silver ions
collAEand3Ffert A g bBBPR. Stle BAF e £ o when si L ver i ons
re cluted. Thus, the user can safely use the
(4%5%%9!58 ving Secligidrent device 200 according to the
present invention. Wen the el ectrodes 311, 312 of the
i on elhgtstaidisplayingcectinn 402 @isplayitbe pperatieg stateaf ithghdrying unit
silver ions and thus the current flow ng through the
408! andtis cdrsingéd by IEDS) foeexaigde.c et $pecifichldy, the state displaying
af orenmenti oned reason, it can be determ ned that the
se€i@CH0D tecondprised of 12 binearg-life disbg Ihnp 402d a0t 4 Kibvei-idn ERtion
(the tine to replace thenm). Therefore, when the
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ater, detects that the current
control section 407, which will be described.

The battery-life lamp 402a is a lamp which blinks when the power-supply
voltage detecting section 405, which will be described later, detects the battery of the
voltage generating potion 403 reaching its end of life. When there is a residual battery
capacity in the operation-ON-state and the operation-OFF-state of the driving unit 400,
the battery-life lamp 402a is maintained at the turned-off state in order to save the
battery consumption.

The silver-ion display lamp 402b is a lamp which blinks when a voltage
generated from the voltage generating section 403 which will be described later is
applied to the electrodes 311, 312 and thus silver ions as metal ions are eluted. The

elution of silver ions can not be viewed by human eyes. Therefore, by providing the




flowi ng through the el ectrodes 311, 312 decreases bel ow
a threshold value, the control section 407 determ nes
that the el ectrodes 311, 3122have wom and are required
to be replaced and causes the silver-ion displaying
lanp 402b to rapidly blink. Consequently, it is
possible to informthe user that the replacenent of the
ion eIution unit 300 (the unit main body 301) is
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floxang, threnghothe glegtradesnid 1s 312 deweases helowskthreshpld yalud, éhe control
abnornmal state, based on detection signals fromthe
setionr 407t deermingsi that thered¢cinadesii, 342 hdue avarbaad afsoteguirédito be
the event of abnormal states (the end of battery life,
replecd ahdt leeusel edier osibsr-bhl, diflayingli kenyagedtento abpitilye blink.
code 500, etc) which adversely affect the netal ion
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When the electrodes 311, 312 have worn, it must be prioritized over battery
exhaustion to urge the user to replace the ion elution unit 300, in order to prevent the
user from using them without knowing that a desired antibacterial treatment can not be
performed. Therefore, the control section 407 continues to cause the silver-ion display
lamp 402b to blink until the operation of the driving unit 400 is brought into the
OFF-state by the operation of the operating section 401 or the battery is exhausted.

In the event that the code 500 connecting the driving unit 400 to the ion elution
unit 300 is disengaged for some reasons, the electrodes 311, 312 of the ion elution unit
300 is not fed with a voltage through the code 500 and thus there is no current flowing

through the electrodes 311, 312, even though the operation of the driving unit 400 1s in



exhausted. This nmakes it possible to certainly inform

the user about the abnormal states, thereby urging the

user to perform proper operagions (replacenent of the

battery, replacenent of the unit main body 301, or

reconnection of the code 500). Al so, a warning neans

for generating warning sounds (for exanple, a buzzer)

may be provided on the driving unit 400 and in the
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section 405 and abnormal detection signals (signals

Opndi cati ve of reduction of the current of the
el ectrodes 311, 312) fromthe current detection circuit
406. ASi deseribdreatsbveyinthewavient d¢f6briomnklistets t{the entladfebattery life,
di spl ayi ng section 402 as previously described, the

weds of tieadle@niles $1TrALP disbiozagp@ent bintie Thad SO@feté)hﬁhltﬁ) Adversely
elution unit 300 fromthe display of the state
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Therefore, the user can quickly grasp the operating
statesathereby urpiogithmuser ta perforomprop@0tperatioss (replaeement of the battery,
af orenenti oned display unit may be placed on the ion
repheeimenn ofithie tunit 30n b&Yy Pl 1gwi chicogndchion df thelcage 86(0)t on t he
ion elution unit 300, which is the object to be
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di rectly grasp the operating state of the ion elution
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sectlon 402 includes a plurality of
which adversely affect metal ion elution, the control section 407 may cause the warning

means to generate warning sounds to inform users about the abnormal states, based on
abnormal detection signals (battery-life detection signals) from the power-supply
voltage detecting section 405 and abnormal detection signals (signals indicative of
reduction of the current of the electrodes 311, 312) from the current detection circuit
406.

Since the driving unit 400 includes the state displaying section 402 as
previously described, the user can easily grasp the operating state of the ion elution unit
300 from the display of the state displaying section 402.

Also, the above state displaying section 402 may be configured as a display

unit separated from the driving unit 400. In this case, only the display unit may be



di splay | anps, which are the battery-life |l anp 402a and
the silver-ion elution |anp 402b, corresponding to
respecti ve operating statesygHowever, the state

di spl ayi ng section 402 may enploy a single display
portion (display |lanp) for displaying a plurality of
states by changi ng the di splaying node according to
respective operating states. Nanely, the state
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rapidly blinking the displaying lamp according to respective operating states. For
example, the silver-ion elution lamp 402b may be lighted in the power-supply-ON state,
blinked when silver-ion-elution is being performed and rapidly blinked in the event of
silver ion abnormal states. In this case, a plurality of operating states can be displayed
with a single component, which enables reduction of the number of components,
thereby saving the cost of the driving unit 400 and the electric power consumption.
Further, the user is not required to notice a plurality of display portions and can easily
notice the operating state. Further, a single display portion does not occupy a large
display space on the driving unit 400 and therefore the driving unit 400 may be

configured to be compact.



constituted by a dry battery (battery) 403a, waste of

el ectric power consunption of the dry battery 403a can
be reduced, thereby enablingsusing the dry battery 403a
for along tinme. For exanple, in order to elute a
predet erm ned anmount of silver ions fromthe

el ectrodes 311, 312, it is necessary to feed a current

of about 20 mA to the electrodes 311, 312. On the
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311, 312. On the other hand, in order to turn on a LED, a considerable amount of
current, namely a current of about 3 mA, is required for only a single LED. Therefore,
when a LED is lighted for a long time, the battery can be exhausted immediately. Asa
result, the dry battery 403a to be used for the silver-ion elution of the ion elution unit
300 will be also utilized for another application (for displaying the LED), and thus the
dry battery 403a will be immediately exhausted, which adversely affects the silver-ion
elution.

However, by turning off the silver-ion elution lamp 402b of the state displaying
section 402 after a predetermined time has elapsed, limited energy such as the dry
battery 403a may be effectively utilized only for the elution of metal ions, thereby

saving the running cost.




(4-3. Voltage Cenerating Section) The voltage
generating section 403 generates a voltage to be
applied to the electrodes -38l, 312 of the ion elution
unit 300. More specifically, a dry battery 403a, a
plug (power supply connector) which is inserted to a
donestic plug socket (commercial power supply) and a
connection code 403b, and a AC adapter for converting
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aleHRRhY ©&3nPfhto a direct current may be employed as the voltage generating
section 403. The application of the voltage generated from the voltage generating
section 403 to the electrodes 311, 312 is controlled by the control section 407.

By applying the voltage generated at the voltage generating section 403 to the
electrodes 311, 312 through the transformer circuit 404 which will be described later
and the code 500, metal ions are eluted from the electrodes 311, 312 in the ion elution
unit 300.

Also, when the voltage generating section 403 is constituted by the battery
403a to perform battery-driving, the driving unit 400 can be installed at arbitrary places.

For example, the driving unit 400 can be utilized even at a place where commercial

power supply can not be utilized or places where there is insufficient number of




utilized, the comrercial power supply can be utilized
t hrough the aforenentioned plug and connection code
403b or the AC adapter. Thug7-the user can select an
opti mal power supply according to the power supply
environnment in order to drive the ion elution unit
300. Also, the ion elution unit 300 can be driven not
only by battery-driving and also by comrercial power
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section 403 may be <either connected to the driving
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a voltage of 1.5 V.

Also, the ion elution unit 300 can be driven not only by battery-driving and
also by commercial power supply, thereby saving the running cost and preventing
interruption of the operation of the driving unit 400 due to battery exhaustion.

Also, the voltage generating section 403 may be constituted by a rechargeable
battery and the rechargeable battery may be configured to be automatically charged
through the aforementioned plug and connection code 403b and the AC adapter. This
eliminates the necessity of providing a separated battery charger, thereby improving
user’s convenience.

Also, the aforementioned plug as the voltage generating section 403 may be
either connected to the driving unit 400 through the connecting code 403b or formed
integrally with the driving unit 400 itself. This eliminates the necessity of utilizing the

connection code 403b, thereby enabling downsizing the entire driving unit 400. This



Narmel y, the voltage generating section 403 can be
constituted by the dry batteries 403a which output a
voltage of 9 V or 12 V. Howgger, these dry batteries
are expensive, require higher running cost and are
difficult to continuously use, as conpared with a
comonly used battery having an output of 1.5 V.
However, by providing the transformer circuit 404 in
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I'nconveni ence can be avoli de so hi gher voltages
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consunption wever, by changing the applied voltage
outplh Y118 8R 1 Phe | oad as previously described, the

el ectric_power loss is reduced, thereby effectivelﬁ
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However, by providing the transformer circuit 404 in the driving unit 400 as
previously described, such inconvenience can be avoided and also higher voltages can
be output as required.

Further, in the case where commercial power supply is utilized as the voltage
generating section 403, the transformer circuit 404 decreases an AC of 100 V to about
20 V, for example, to provide a voltage suitable for causing metal ion elution in the ion
elution unit 300.

Also, the transformer circuit 404 may be configured to change the applied
voltage according to the load (the resistance of the electrodes 311, 312). The
electrodes 311, 312 are driven by a constant current and if a high voltage is always

applied to them, the remaining portion of the voltage applied to the electrodes 311, 312

other than the portion required for the metal ion elution is consumed as energy by heats



section 405 determ nes that the battery has reached the
end of the life or there is power supply abnormality
and outputs a signal indicagpve thereof to the contro
section 407. In this case, the control section 407
causes the battery-life lanp 402a of the state

di spl ayi ng section 402 to blink for informng the user
about the occurrence of the abnormality. Consequently,

in itRe Ldd@staAS GuMbiRT &rdute réQlIERYSn IRERERT INBrREGbWRP Afsumgtion.
constituted by the dry battery 403a, it is possible to
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the electrodes 311, 312 have worn due to the elution
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the end of their life. Therefore, the control section
displifimppeseiont402 & bl foroinfortmiag|thy userngbohi0 e bocursentelloy the
blink for inform ng the user about the end of the life
abfdrnidliey. €l ectrodes 311, 312, thereby urging the user to
replace the ion elution unit 300 (unit

Consequently, in the case where the voltage generating section 403 is
constituted by the dry battery 403a, it is possible to inform the user that the battery has
reached the end of its life and it is time to replace it. This may prevent harmful effects
such as liquid leaks due to continuous use of the dry battery 403a.

When the voltage source of the voltage generating section 403 is constituted by
either the dry battery 403a or commercial power supply, if the output voltage of the
voltage generating section 403 reduces for some reasons, the ion elution unit 300 can
not properly operate and, for example, the amount of eluted metal ions reduces.
However, since the power-supply voltage detecting section 405 monitors the output
voltage of the voltage generating section 403, such inconvenience can be prevented,

thereby enabling properly operating the ion elution unit 300.




mai n body 301). This may prevent reduction of the
anmount of netal ions eluted fromthe electrodes 311,
312 due to wear of the el ecgpodes 311, 312, resulting
in loss or reduction of desired effects (for exanple,
anti bacterial effect) of netal ions. A so, when the
current detection circuit 406 detects that the current
exceeds the threshold value, it can be determ ned that

(4J6h@[,§.eﬁtq)@gbt@g@{:gmb state such as short-circuiting in
the circuits or the el ectrodes 311, 312. Therefore, in
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(4-7. Control Section) (4-7-1. First Control) The
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thip cenrénd ueducesi belomi the dhreshold Ralupriésambe detenmlinesd that thehelectrodes
control section 407 controls the application of a
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403 to the el ectrodes 311, 312 of the ion clution unit
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When there is no water flowin the unit main body 301,
of Ubdred effecto (fok Beample, antibacterial effect) of metal ions.

Also, when the current detection circuit 406 detects that the current exceeds the
threshold value, it can be determined that there is an abnormal state such as
short-circuiting in the circuits or the electrodes 311, 312. Therefore, in this case, the
current detection circuit 406 may output a signal indicative thereof to the control section
407 and the control section 407 may perform control to inform the user about the
abnormal state.

(4-7. Control Section)
(4-7-1. First Control)

The control section 407 controls the operations of respective portions of the

driving unit 400 as previously described. In the present embodiment, the control

section 407 controls the application of a voltage generated at the voltage generating

section 403 to the clectrodes 311, 312 of the ion clution unit 300 depending on the




apparatus do not require netal -ions-containing water

and do not flow water, or there is no water in the

unit main body 301. Therefage, there is no need to

elute netal ions (silver ions) formthe el ectrodes

311, 312 by applying a voltage. Therefore, if a

voltage is continued to be applied to the el ectrodes

311, 312, there will be wasteful electric power
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concentration of eluted netal i ons around the
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generated, which may provi de adverse effects. However,
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not applied to the electrodes 311, 312 when there is
(siinervieos)r fonnothe ¢lecticslesi i éc 842 dyy applyingra wolidgeut Thieeefore, if a
af orenmenti oned problens. Further, in an apparatus which
volipo imtomtmbbd té dedppliad e theseledtraies Bhe, S hherg witicke wasteful
1, the clution of netal ions can be automatically

elq@rid powebonyihgtion M Yheedrivihgasie40g:er ' s nani pul ation for
controlling the netal elution in synchronization wth
the TERHRE shice W &dntidY sdcdiiBn 3BP PefbHEs the aforementioned control, a
voltage can be applied to the electrodes 311, 312 to elute metal ions from the electrodes
311, 312 when water starts to flow within the unit main body 301, namely only when
metal-ions-containing water is required and water exists and flows within the unit main
body 301. Thus, since a voltage is applied to the electrodes 311, 312 to elute metal
ions only when there is a need to elute metal ions, wasteful electric power consumption
at the driving unit 400 can be eliminated.
Also, if a voltage is applied to the electrodes 311, 312 when there is no water
flow within the unit main body 301, there will be a high concentration of eluted metal

ions around the electrodes 311, 312, which may prevent subsequent elution of metal

ions. Further, water containing an unnecessarily-large amount of metal ions will be



(4-7-2. Second Control) The control section 407 may
performcontrol to change the voltage applied to the
el ectrodes 311, 312 or the @arrent flow ng through the
el ectrodes 311, 312 depending on the detected flow
rate, when the magneti sm detecting portion 318 detects
the flowrate of water flowng wthin the unit main
body 3 0 1. The flow rate of the water supplied from
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sufficient effects for laundry (for exanple,
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312 nount of netal ions corresponding to the
(4%%\/§°P%‘idec%‘f ter flowing within the unit main body
301. Thus, the netal ion concentration of
met alTheseneehsestion AB7 weayeperfomm datrabi@echangesthgritoltage applied to
regardl ess of the installation place of the washing
thergeddvitiodesl 311 ,hél2byr pheecamrentn fowing tlrough rthﬂméecmfodwéék,s 312
and deficiency of the anmbunt of eluted netal ions. This
depalihgesn therdepeetddyflge réte) whergthe nispetista dpieciigssortisn A8 detects
netal ions according to the anount of [|aundry,

thé A6@rakte ®F wakthr floReng Retha thauhi® hat B&E 1f1. t he washi ng
machi ne 1, and prevents contam nation of the |aundry

due t1eeH&wSateY f B! Wath? QApph&t fom BSwater supply tap 201 varies

depending on the area or the place where the washing machine 1 is installed. If a
voltage is applied to the electrodes 311, 312 to elute the same amount of metal ions at
areas where the above flow rate is high and areas where the above flow rate is low, the
amount of water supplied within the same time interval varies and thus the metal ion
concentration varies depending on the flow rate of water. Therefore, when the amount
of laundry and the amount of water supplied to the laundry are constant, the amount of
metal ions adhering to the same amount of laundry varies and there may be cases where
sufficient effects for laundry (for example, antibacterial effect) can not be obtained due
to a small amount of metal ions or cases where laundry is contaminated by metal

compound adhered to the laundry due to a large amount of metal ions.



Al so, by changing the anmount of netal ions eluted

wWthin a unit tinme depending on the flow rate of water

in the unit main body 301, ghe user can obtain

netal -i on-contai ning water with a predetermnm ned net al

ion concentration, regardless of variations of the

flowrate. As a result, in the case where the netal

ions are silver ions, the user can obtain stabilized
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(4-7-3. Third Control)

The control section 407 may perform control for stopping the application of a
voltage to the electrodes 311, 312 after a predetermined time has elapsed since the
voltage penerating section 403 starts to apply the voltage to the electrodes 311, 312.

For example, when the flow rate of water flowing within the unit main body
301 is low, if the elution of metal ions from the electrodes 311, 312 is continuously
performed, the metal ion concentration of the metal-ion-containing water becomes
extremely high and thus the electrodes 311, 312 will early wear or the laundry will be
contaminated by metal compound adhered to it.

However, according to the aforementioned control of the control section 407,

even when the flow rate is low, the elution of metal ions can be interrupted at a proper



the predetermned tine is excessively elongated and as

a result an unnecessarily large anount of netal ions

is eluted, resulting in an -8tcessivel y-high

concentration. (4-8. Oher Configurations) The

anti bacterial treatnment device 200 according to the

present invention nmay enploy a driving unit 400

illustrated in Fig. 29 instead of the driving unit 400
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amoypteffnetak ipanisgluted, rerailtinginanexeassiyely dugh congentsation; on

408. For exanple, it is possible to provide a netal ion
(4-BoRthen Configeationspr opri ate to an anti bacteri al

capability requested by a user. This may increase the
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treatment device 200 according to the present _
emplose At dving (MitB480° HRKEaMAt R FRMDPONInsRad tdfMthe SBHhO Nt 400
illustrated in Fig. 28. In addition to the constructions of the driving unit 400, this
driving unit 400’ includes at least one of a concentration setting section 408, a
water-feed-amount setting portion 409, an elution number counting section 410, a
feed-water number counting section 411, a elution-starting feed-water number setting
section 412, a storage section 413 and a vibration sensor 414.
(4-8-1. Concentration Setting Section)

The concentration setting section 408 enables a user to set the metal ion {silver

ion) concentration. In this case, the control section 407 performs a control for
changing the voltage generated at the voltage generating section 403 according to the

concentration set at the concentration setting section 408 and applying the voltage to the

electrodes 311, 312. Also, the control section 407 may change the current flowing




The feed-water anmount setting section 409 is for
setting the amount of water fed to the washi ng machi ne
| as a feed-water apparatusg§sin this case, the control
section 407 perfornms a control for changing the elution
time of netal ions (silver ions), nanely the tine
period that the voltage generated at the voltage
generating section 403 is applied to the el ectrodes
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turned on and off. £4 8-3. Elution Number Counting
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unit 300. Here, the nunber of tinmes that the elution
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e et 12180, PRI ok 1 e o
ele%h@&ésrﬂq?§lfj} depending on the amount of water set by the feed-water amount
setting section 409.

The amount of eluted metal ions for obtaining a predetermined metal i1on
concentration required for the antibacterial treatment for laundry is determined by the
amount of water fed to the washing machine 1. The amount of eluted metal ions is
basically in accordance with Faraday's laws and therefore by changing the time period
that a predetermined current is fed to the electrodes 311, 312 through application of a
voltage, depending on the aforementioned amount of water, metal-ion-containing water
with a desired concentration can be stably supplied to the washing machine 1 without

using expensive means such as flow-rate detecting means (the detecting portion 315).

The metal-ion elution time can be changed by changing the total time that a




312 fromthe voltage generating section 403 or (b) the
nunber of tinmes that the netal ion elution fromthe

el ectrodes 311, 312 has stagbed and then ended. In this
case, the control section 407 causes the silver-ion

di splay |lanp 402b of the state displaying section 402
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ion elution has been perfornmed exceeds a predetermn ned
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eltfnt RBChER MREBHAED Bkceklifa PobdeRamimtadnnial | 2@ the Gu®er 6P 8mes
that metal ion elution has been performed increases, the electrodes 311, 312 gradually
wear and therefore by counting the number of times that metal-ion elution has been
performed at the counter portion 408, the life of the electrodes 311, 312 can be expected
to some extent.

Therefore, it is possible to inform a user about the end of the life of the
electrodes 311, 312, urging him to replace the unit main body 301, through the rapid
blink of the silver-ion display lamp 402b caused by the control section 407.

Such effects can be easily obtained with a simple configuration such as the

elution number counting section 410.

(4-8-4. Feed-Water Number Counting Section)

The feed-water number counting section 411 counts the number of times that




to the electrodes 311, 312 of the ion elution unit 300
to cause the elution of netal ions fromthe el ectrodes
311, 312, after the nunber gf7-tines that feed-water has
been perfornmed counted by the feed-water nunber
counting section 411 reaches a nunber corresponding to
the tinme requiring the netal ion elution (a nunber
corresponding to a |aundry-washing process which
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In a normal operation of the laundry-washing process of the washing machine
1, the washing process 1s first performed and then the rinsing process is performed. As
feed-water for the washing machine 1, there are a main feed-water for supplying a
predetermined amount of water for the respective processes and an additional
feed-water for adding makeup water in the middle of the respective processes in order
to compensate for a lowered water level due to absorption of water into clothes. For
example, if metal-ion-containing water is supplied to the washing machine 1 during the
washing process, metal ions will flow away together with water containing a large
amount of contamination of clothes and detergeht constituents and thus the metal ions

will not sufficiently work on the clothes, resulting in wasting the metal ions.



The elution-starting feed-water setting portion 412 is
for setting the nunber of tinmes that feed-water is
performed before starting tlgg-nmetal ion elution from
the electrodes 311, 312 of the ion elution unit 300.
In the case where the elution-starting feed-water
nunber setting section 412 is provided, the contro
section 407 applies the voltage generated at the
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when the number of times that feed-water has been performed counted by the
feed-water number counting section 411 reaches the number of feed-waters set by the
elution-starting feed-water number setting section 412.

For example, in the case where the rinsing process after the washing process
includes a plurality of rinsing processes (for example, three pool-rinsing processes),
feed-water to the washing machine ! is performed during the respective rinsing
processes. At this time, in order to cause metal ions to adhere to clothes for applying
the antibacterial effects thereto, metal-ions-containing water have to be fed to the

washing machine 1 at least during the final rinsing process and therefore it is not

necessary to supply metal-ions-containing water to the washing machine 1 during the



the final rinsing process, for exanple, by setting the
nunber of feed-waters corresponding to the fina
rinsing process. Consequentiy, the elution of netal ion
is not perfornmed during the other processes (the
washi ng process and the rinsing processes other than
the final rinsing process) which require no netal

i on-containing water, thereby preventing wast ef ul
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section 411 counts It as a feed-water and
thereby preventing wasteful metal ion elution and enabling effective utilization of metal
ions.

In the case where the elution-starting feed-water number setting section 412 is
provided, the control section 407 may continuously apply the voltage generated at the
voitage generating section 403 to the electrodes 311, 312 of the ion elution unit 300 to
cause the elution of metal ions from the electrodes 311, 312, after the number of times
that feed-water has been performed counted by the feed-water number counting section
411 reaches the number set by the elution-starting feed-water number setting section
412.

As illustrated in Fig. 5, the dewatering process is performed at the beginning of

the rinsing process. During this dewatering process, unbalance of the washing bath 30

can be generated. This unbalance means a phenomenon in which laundry is placed



therefore there may be cases where the nunber set by
the elution-starting feed-water nunber setting section
412 is not agreenent wth tde- nunber which corresponds
to the final rinsing process. Nanely, there may be
cases where the actual nunber of tinmes that feed-water
has been perforned reaches the nunber set by the
elution-starting feed-water nunber setting section 412
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However, according to the aforementioned control of the control section 407,
metal ion-containing water is continuously supplied to the washing machine 1 after the
number of times that feed water has been performed reaches the number set by the
elution-starting feed-water number sefting section 412, and therefore metal
lon-containing water can be fed to the washing machine 1 during the final rinsing
process in the event of unexpected troubles such as increases of the number of
feed-waters due to the occurrence of unbalance. As a result, a desired antibacterial
treatment can be performed during the final rinsing process. Namely, this prevents
water containing no metal ion from being fed during the final rinsing process to

decrease the amount of previously-supplied metal ions adhered to clothes resulting in



af orenenti oned i nconveni ences caused by water
containing no netal ion being fed after the fina
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storage section 0 cause tiron o
he,.el ect r.ode 11,. 312 of the ion eluti.on unit ..300.
oot 3o SPGCTIZ s g8 iRl S PURIPRSY GEmily dp the
ion-contagi.ning water" igs stored in.the storage secti.o
afopergenionef] dnconSFRIRRASE FAHER Y SN GRIIDE Rp Al toybeing fed after
control section 407 drives the driving unit 400 to
the-final sinsing papRsSs-cati on of a voltage to the el ectrodes
311, 312 after the above time period has el apsed since
(448 SteregaSectpndecti on 401 turns on the driving unit
400. Al so, when "a predeterm ned feed-water flow rate",
for dhanpirage sestiod 4121 a storagdmeaisofoa geesweing itlenfedd-dvases timing
the above feed-water timing, the control section 407
at WHidtER is necessary to supply metal ion-containing water (silver-ion water) to the
washing machine 1. While in Fig. 29 the storage means 413 is formed separately from
the control section 407, the storage means 413 may be constituted by a memory in the
control section 407,

The aforementioned feed-water timing may be stored in the storage means 413
by default. Also, a feed-water timing setting portion, not shown, may be provided and
a feed-water timing set by this feed-water timing sething portion may be stored in the
storage section 413. Also, the feed-water amount setting section 409 and the
elution-starting feed-water number setting section 412 described above may be utilized
as the aforementioned feed-water timing setting portion.

In the case where this storage section 413 is provided, the control section 407

may drive the voltage generating section 403 in synchronization with the feed-water



the driving unit 400 to cause the application of a
voltage to the electrodes 311, 312 when the flowrate
detected by the detecting pantion 315 reaches the

af orenentioned feed-water flow rate. Also, when "a
nunber of tinmes that feed-water should be perforned
before the rinsing process", for exanple, is stored in
the storage section 413 as the above feed-water
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secliguoft0 2 drives the dﬂgéng nmeitad00 oncasattbé application ef d soltage to the
requi red. For exanple, the washing machine | perforns

eléchedyn®hi, 32 pfiochs abovddmici pesiod has Plapsedssincet the operatmg section
dematerlng process and the drying process, etc., as the

401 abd oY theENiRguniPi@sesses. Even if neta
ion-containing water is supplied to the washi ng nmachi ne
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chine | ased on t he aforene tloned feed-
th‘inﬁﬁi"ﬁ’@ unih4 Q:I“UF?‘@H th¢ Sppication &Esa o isee o ine elgeirodes 311, 312
I medi atel y when the operating section 401 turns on the
wheni the flpwimte degoted ity thiedetasting iperfianf 3 Iderearhesghe afqrementioned
when the rinsing process starts, for exanple, to supply
feedewater flowrrateont ai ni ng water to t he washi ng machi ne 1.
Therefore, even if the driving unit 400 is early
t ur neAls@rwhendiamiunbef of tiges that fedtvitercshoikdtg pefckméd Befose the
turned on at the start of washing, unnecessary netal

i AicessNOtorebitrfsle, 1isPor&aR!tRE sEdrh@ClbotR Uhli'aéamb%b
r1sﬁ@§th g;ec?rodes 511 S3{2 thereb;.gﬁdu0|§g wast ef ul ove

feé’@%te?ftlrﬁrlﬂﬁ,”}he':wn%? sectidd 30FABRESThe driving unit 400 to cause the

application of a voltage to the electrodes 311, 312 when the current number of times
that feed-water has been performed reaches the aforementioned number.

As described above, since the storage section 413 stores the feed-water timing
for the washing machine 1 and the elution of metal ions from the electrodes 311, 312 is
performed with the feed-water timing, metal ion-containing water can be supplied only
when metal ion-containing water is required.

For example, the washing machine 1 performs the washing process, the rinsing
process, the dewatering process and the drying process, etc., as the laundry-washing
processes. Even if metal ion-containing water is supplied to the washing machine 1

during the washing process, metal ions will not adhere to laundry and will flow away



effective utilization of eluted netal ions, thus
causing themto work on laundry. According to the

af orementi oned configurati apz. since the control section
407 supplies netal ion-containing water to the washing
machine I with predeterm ned feed-water timng, netal
ions are automatically cluted and supplied to the
washing machine | when it is necessary to supply netal

toéteﬁfér GRRIRIREY, AARTIEh u% e M@t%hfoﬁ?.y machi ne 1. Thus,

he user is not req red to manua operate t he
oper t tha i.m N ch t al .
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rni nthe dri, vi unit. 400 at the start  of
based i (g afcereiaioned Trrgk v @h i theoeluf Of SietsfRnsydges not start
_driving unit 400 and can do other works. Therefore,
immedigtelyrsrhenethe \opsrating seehiore 40 riums om theh drivingeunih 4p@ and the
feeding of netal ion-containing water is caused by
elutimn wé metadl ignststars whan thp einsing pgocescitans) fdddxamphe te stipphametal
risk that the feed-water timng for netal

ion-CdhtAiAinE i irng theivadhinEMadlfind'l S STRereféke, ieRert {TeheeH@hg unit 400
that the user forgets to operate the operatr ng section
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i on-contai ning water and the control secti on 407 may

figeipweattibizati f@oqrg elyied myetpl ions Win causig themie syork pa Iqugdry

appl ication of a voltage to the el ectrodes 311, 312
f r omActérdingotot thg eiferementoriedconfguiation 40 6ceathe gontrdlesection 407
above feeding tine has el apsed since the start of

supplied i metab forredmdiningnwaten ttai the ngashalgemachinaflt evitht predetermined
above amount of netal ion-containing water has been

feciitet Biching Nistal ev@narel adtbiQatitally digedeing dupphed 0 tif ashing
the driving of the driving unit 400 at the operating

mERE PO 0% AL (AR W oS00y 8 vt
mabhiHedt | Gﬁuie&%q{s& is not required to manually operate the operating section
401 with a timing at which metal ion-containing water is required. Thus, only by
turning on the driving unit 400 at the start of washing, a user is not required to stay
around the driving unit 400 and can do other works. Therefore, this improves user’s
convenience.

In the case where feeding of metal ion-containing water is caused by manual
input to the operating section 401, there is a risk that the feed-water timing for metal
ion-containing water may be missed out in the event that the user forgets to operate the
operating section 401. However, according to the above configuration, metal

ion-containing water is automatically supplied when it is required with a predetermined

timing and therefore it is unnecessary to worry about such troubles.




The vibration sensor 414 is a detecting neans for
detecting the tine at which the elution of netal ions
is required (for exanple, tbg. rinsing process), based
on vibrations of the washing machine | as a feed-water
apparatus. The control section 407 perforns a contro
for applying a voltage generated at the voltage
generating section 403 to the electrodes 311, 312 of

g
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process due to factors. such as the rotatjon
for; 3o lmgmsgpﬂn%?mﬁﬁéﬂ%ﬂreﬁﬁtVOE?sfv&gtl@? el/acmff%eﬁﬁe% from
washi ng bath 30, the rotation speed of the pul soneter
theagoltage genyating sentionf403aaftey theiabdvegfeediag dumer hasrglapsed since the
process in the washing process or the rinsing process,
statthef fieddirpref enetdionaoataiingtwattroot afté0ther ghove tameoundtadi metal
al so rotates at about 100 rpnm) and during the
ion-BdriRAinFRRAter hittheeR Fs%}gﬂﬁﬁ. t TRERetnaRe hidee fovpetbite eurhabft the
30 rotates at about O rpm (the notor also rotates at
driFRBUGE 81@%1';\%@ unit 469 atttpg opefakiflg seltion F1RWARRRI electric power
(frequency) stgnificantly “varieés between during these
rocesses. Theref or.e [ .oy, gensor 414 can
co@%’i‘quﬁoﬁ‘l 035 % {ég‘}:ltmeggl\&g%ﬁmﬁax B?B{)%%eé‘gn? or exanple, the
ri.ngi.png . .process) which requires the r95 elution of
(4ﬁ5£§hg%@ﬁ§,e8§§ d on differences of the period of
vi brations caused by the differences in the rotation .
speemfvxbnaaowa@ﬁphél%md@e@memf%%@wgé@? timgeat which
nmotor, etc. Therefore, since the control section 407
thpehitonnefl nietal aibos dsrwequigdeor oxample, the ripsing paecesyn bated on
applied to the el ectrodes 311, 312 to cause the elution
vilarhtiomst of theomsshidpemachihe 1 vissh faed-vatercapparatust elhe tchatrol section
rinsing process. Therefore, even when the driving unit
4040ferformBad lcyntrelr i Caplyingl ANGSIERE dereritidadt ihendolape gentrating
eluted fromthe el ectrodes 311, 312. As a result,
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configuration in which the storage section 413 is

seREoP%h 4 QkebQ 1 HBlneBbAd i}~ contai ning water with a

For example, the behavior of vibrations of the washing machine 1 varies
between in the washing process and in the rinsing process due to factors such as the
rotation speed of the washing bath 30, the amount of water within the washing bath 30,
the rotation speed of the pulsometer 33, etc. More specifically, during the stirring
process in the washing process or the rinsing process, the pulsometer 33 rotates at about
100 rpm (the motor also rotates at about 100 rpm) and during the inter-dewatering
process therebetween the washing bath 30 rotates at about 900 rpm (the motor also
rotates at about 900 rpm). Thus, the period of vibrations (frequency) significantly
varies between during these processes. Therefore, the vibration sensor 414 can

certainly detect a washing process (for example, the rinsing process) which requires the




predeterm ned timng, namely, for exanple, the

el ectrodes 311, 312 can be effectively wutilized, thus
reduci ng wasteful wear of the&m Also, the detection of
the tinme at which netal-ion elution is required may be
performed as follows. Nanely, the range of the

vi bration anplitude of the washing nmachine | during
washi ng processes (for exanple, the rinsing process)

elutioh T th&@dlions, bdsbe ol diffeRNc&f of ik Ferib@BF VIBX¥LIEES caused by the
prestored in the storage section 413 and the control
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caforenentioned range. Al so, the range of vibration
anplitude during the washing process nmay be prestored
int storage section 413 and_the control section 407
Ry g'gt"@%‘?’f?’rﬁg"‘iﬁ%‘% FRINTA) seqion 43% SeTPERSIF storempntiangd sogfol, a
the washing machine |I is outside the aforenentioned
voltageqpan bejappliedithdhe ¢lpetendes Al b2 de capsg thesgjutian efgnetal ions when
vi brations of the feed-water valve 50. Thus, the
thevwhshivig process eaters tht4irsmg pletast Theseforeyevarhehen the driving unit
feed-water valve 50 is being driven, nanely the tine

400h€ BarfyeRinedEH L unhScelQirP tne?AribAY de Ghot Thutddefromethe leli@trodes 311,
control section 407 can perform based on such
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detects vibrations, of the washing machine I in the
utijeseh thusiredpepigovasieful wearofithengase” even if the user
forgets to turn off the driving of the driving unit
400 M5l detetionped theitime stewhicgnnmiilpnwamogflalreqmred may be
el ectric power consunption or wasteful netal ion
peefbmhédas fdlowse daoietiedhe (ahgd.of Bhé ediratjonTameplitude iofi gheiwiashing
400 configured as descri bed above is renovably placed
mavhiRi Dduditg Washing procegsesHfoniex@mpleq thearidsirgdpmi@és) which require
apparatus. Therefore, the driving
the elution of metal ions may be prestored in the storage section 413 and the control

et

section 407 may determine whether or not the vibration amplitude of the washing
machine 1 is within the aforementioned range. Also, the range of vibration amplitude
during the washing process may be prestored in the storage section 413 and the control
section 407 may determine whether or not the vibration amplitude of the washing
machine 1 is outside the aforementioned range.

Also, the vibration sensor 414 may detect vibrations of the feed-water valve 50.
Thus, the vibration sensor 414 can detect the time when the feed-water valve 50 is being
driven, namely the time when feed-water is being performed. Therefore, the control
section 407 can perform, based on such detection, a control for causing the elution of

meta) ions during feed-water to supply metal ion-containing water.




unit 400 can be retrofitted together with the ion
elution unit 300 and therefore even when the washing
machine 1 is an existing typg- of washi ng machi ne

equi pped with no ion elution unit, a washing nmachi ne
equi val ent to the washing machine 1 equi pped wth an
ion elution unit can be easily be realized. This
elimnates the necessity of wasteful replacenent of an

exi stA184 WRsbbieblBehbReadr hdie g%ﬁﬁnﬁnﬁibédn%l gbf eftdnifically
utilization of the existing washing machi ne 1.
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Q hers) | e respective enbodi nents of the present
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present invention is not limted to them and vari ous

the Aavige ©f ¢andiveng maitet00Hbroagh the oprratingissption #0l Wastefult dlectric
spirit of the present invention. Further, the

poRt thisaingtib@br astefuimiztal ivdlatoroeddedivogledo t he present
invention is not limted to be wused in a

(afuEkre@sy omati c washing machine of the type described in
the af orenenti oned respective enbodi nents. The present
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the operation thereof. Therefore, by taki ng advant age,
whem the sashing sachinesh iSgs, exisiag et ofwashing mACTEQequABRed With no
devi ce according to the present invention can be
ion elutipm editj axwashing thachiae gguivdlertpo thecwoshimgsmachtinoh kquipped with
washi ng machi nes. For exanple, the antibacteri al

antibR @lutidf unitexdh Ge easibobdtealizddo This ¢lintinatet themeeessitp of oasteful
be easily placed on a feed-water path of a househol d

reﬁh@éiﬁénlt @abn eﬁi@.{mg\mlﬂg hlacKin® 9, WRtedy dnbBlingCefBdiV @ utifization of
di shwashi ng machine or water cleanef) other than

th¥@RiiRP wHBEAS BeRhink . | FuRth&2Sfice HiCdriving unit 400 is placed outside

of the washing machine 1, repair or battery replacement for the driving unit 400 can be
easily performed in the case of failure or at the end of battery life. |
(5. Others)

While respective embodiments of the present invention have been described,
the scope of the present invention is not limited to them and various changes can be
made therein without departing from the spirit of the present invention. Further, the
antibacterial treatment device according to the present invention is not limited to be
used in a full-automatic washing machine of the type described in the aforementioned
respective embodiments. The present invention is applicable to every type of washing

machine such as laicral drum types, angled drum types, dryer-cum-types or




anti bacterial treatnment device according to the present
i nvention can be applied to electrical appliance of
any specifications and nodebg. By disinfecting water
for use with the antibacterial treatnent device
according to the present invention and i mrersing
objects to be washed into the water, it is possible to
apply an anti bacterial treatnment, using the netal

dohgg-bggﬁg@p@gng water, to Kkitchen goods, such as dish,
a cutti ng board, a rice paddle, a spongy for washing
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wel | as ¢ I mrersin
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to be washed, it is possible to effectively

opgratiphathemof.al Theeafpivenby t gkingr iadvantagpp ok %‘P sgqré%tfﬁrl%tt‘fs the
be washed using a small anount of water. The

antibactdriat trenatinuxint devdet mecurdidgviotbe presontdinmention ¢anebgntibzadt in a
invention may be also utilized for disinfecting water

widé trahge fWapplicati@ishner ohBi fomabhingoalaciingd. t hFor @xample, the
rain- vvater bath, for preventing infection during bath,

an%acfté?fal %ﬁhﬁﬁ?@éﬁlé&c%fﬂﬁ{getb R@pRséh invehiidleanf iy éa@ﬂ’i placed on

e anti bacterial treat ment deV| ce according to the
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hodi es in medical .institytions or publjc facilitjes. .
anttreteril i trabpat devicer aseiding Widhs PEESERICHVERtg ¢ bpgipplied to

present invention can be wutilized in the field and
electrenal apndianee efpayispeaifieatigns ppdymodelsse. Therefore, the

anti bacterial treatnment device according to the present

i nverBy dininfacting evaterifbr usedwith thepdrgibadtervdl dreatment devics agpording

wat er supply facility or places where there is unusable

to WBé Gresefit! Mpleitidra@nd iimdréing i le be Oaashed iihtésthe water, it 1s
di saster sites, refugee canps, etc) to apply an
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is possible to disinfect water and al so apply an

hfég‘?ﬂn g&{iﬁg;dvc\:gltag Eﬂ:sﬁ,aﬁ ERbhg bOard 4 HOY Paddle?§ SpSgydbt Wasififg dish or
a scrub brush, and bath/toiletry goods, as well as clothes. By immersing object to be
washed into metal ion-containing water pooled within a container, not by pouring metal
ion-containing water onto object to be washed, it is possible to effectively apply an
antibacterial treatment to various types of object to be washed using a small amount of
water.

The antibacterial treatment device according to the present invention may be
also utilized for disinfecting water within a water bath or rain water pooled within a
rain-water bath, for preventing infection during bath, or for disinfecting a water-bath for

fish. Further, the antibacterial treatment device according to the present invention can

be utilized not only at ordinary households, but also for disinfecting or




Therefore, ordinary people can utilize the

anti bacterial treatnent device at either leisure sites
or disaster sites to maintagg-a certain sanitary | evel
regardl ess of the installation environments. Further,
even if water which has been antibacterial-treated by
the anti bacterial treatnent device according to the
present invention is released to rivers or ponds, it
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described in the first and the second enbodinents are
antipgoteriah tieatment tdewicanadchading té dhe presettniamentbay cane beQgilized at
according to the third enbodi nent. Thus, for exanpl e,
pldcBewheRnheie is elaldvixeﬂsﬂpgl)t feilitg ok iphiceaivhert there ivlinasabld@ater
driving unit 400 includes a tinmer for setting the
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configuration in whic | east a part of thé uni
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present jnvention is . app]icahle to washing nachines or,
Thersfirenepdimapy RRapls ean utiizsithe prtbactgrial treafmgnt davice af figer leisure
_exampl e, a _di shwashi ng machi ne or water cleane&) ot her
sitehemndizaster sigs i amintain a cetain sanitary devgh ragerdiessrafghe installation

treat ment device according to the present invention is
enmp@pimedHl e to anti bacterial treatnments for kitchen

goods or bath and toiletry goods, and disinfection or

ant i Fagthéer eedn ifvea¢mwhich hho bearadntibbcterisl pesatedf byathe iaatibaterial

in nmedical institutions, public facilities, or fields.
treatment device according to the present invention is released to rivers or ponds, it will
not damage the ecosystem under water as compared with water disinfected by chlorine.

In the case of using the antibacterial treatment device according to the present
invention in the field, it is desirable to use batteries as the power supply, as previousty
described. It is desirable that a secondary battery, solar battery or combinations of
them can be used, not only dry batteries.

Of course, the configurations described in the first and the second
embodiments are applicable to the antibacterial treatment device 200 according to the
third embodiment. Thus, for example, they can be realized in the configuration in
which the driving unit 400 includes a timer for setting the feeding time of the electrodes

311, 312 and the configuration in which at least a part of the unit main body 301 is

comprised of a sight-through portion which enables looking the electrodes 311, 312




_100 CLAIMS 1. An antibacterial treatnent device
conprising: an ion elution unit which generates netal
ions by applying a voltage -bet ween el ectrodes; and a
power supply unit for the ion elution unit, wherein the
ion elution unit has a case including an inlet for
connecting a feed-water hose thereto and an outl et
whi ch is detachably comruni cated with and connected to
plied fRREMALSth¥RINSughf a washing machine. 2. An
anti bacterial treatment device according to claim1,
wherein the power supply unit enploys a battery as
power supply. 3. An antibacterial treatnment device
ﬂﬂﬁﬁ@ﬁ( j % [ T erein the power supply unit
i i tting a feeding tinme for the
el ect r odes, 4..Qn anti bacterial treatnment device . .
accordf ngntibacterial freatmefh clexics agcordingttoathsapresgit fnygntion is
case is formed by a sigbt-through portion through which
appliable| tecwasbingsmpehinesdort hpawseliold elzptrisal applign¢esyutilizing water (for
recogni zed. 5. An antibacterial treatnent device
examaplpy ias dishwasting anachingt borwaier tleadwry hotiyerndraat washingd ahachine.
ions by applying a voltage between electrodes; and a
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generating netal ions to be added to water which is
supplied froma feed-water apparatus to objects,
wherein the ion generating-fgtion is renovably
installed on the water supply path to the feed-water
apparatus and outside of the feed-water apparatus. 7.
An antibacterial treatnent device according to claim6,
wherein the ion generating portion is constituted by an
ion elution unit includingLAIMEt main body which
encl oses el ectrodes and through which the water passes.
8. An antibacterial treatnent device according to claim
7, wherein the ion elution unit includes: a first
connecti,n rtion. for connecting the unit main body to
a fi ﬁSt ‘d??gag‘glg?%?mqftrlc tv'xln“eﬁ’gg%‘f‘ee?o rbsbrf%'ed froma water
supply .tap ar the tap; and a second gonnect.in rtion
for @BrfReRfiAgupievhich genesates BIGHY 19ns obingd Wijaes priween
flowng water to be supplied to the feed-water

clegppdesaand or the feed-water apparatus. 9. An
anti bacterial treatnent device according to claim?7,
wher aipowehsupplyeardit fodl dee ian eldtonmad, wheregr al |y with the
unit main body. -102 10. An anti bacterial treatnent

devi Gie RMCENEdNGNit Bash @0V 1hcludiRy &1 fhiéther borrecti®d B foaliywater
is formed to be a shape for flowng out water in a

hoSt {Hefdt6Bhd afl oLAGIWREN iY aSthdABlY Editnliicaled Gt £ Qhnédi&d to a
water. 11. anti bacterial treatnent device according

0 ' -S| ARG driving unit for driving the

&%gﬂﬁgﬁhgygﬂfﬁnl##a%ﬂ%ggP% the driving unit include a
vol tage generating section for generating a voltage to
be applied to the el ectrodes of the ion elution unit.

12. An antibacterial treatnent devjce aﬁqordggg t,0
cl ai i 1 AN gipibpeterialticatment deyige acsRrding to qlaim Lipdegein

detecting neans for detecting at |east one of the
the power supply unit employs a battery as power supply.

3. An antibacterial treatment device according to claim 1, wherein
the power supply unit includes a timer for setting a feeding time for the

electrodes.

4, An antibacterial treatment device according to claim 1, wherein
at least a part of the case is formed by a sight-through portion through which

the electrodes placed therein can be visually recognized.

5. An antibacterial treatment device comprising:
an ion elution unit which generates metal ions by applying a voltage between

electrodes: and

a power supply unit for the ion elution unit, wherein




presence or absence of water flows within the unit main
body and the flow rate thereof. 13. An anti bacteri al
treat nent device accordi ng-t@-claim 12, wherein the
detecting neans includes: a rotator which is rotated by
wat er passing therethrough; a magnet enclosed within
the rotator; and a magneti sm detecting portion for
detecting at | east one of the presence or absence of

wat ethef joavelutisiduhifendlhdey & 8dse Wwhich @0kt Raseparfally immersible in
magneti sm changes of the magnet caused by rotations of

watd}Cardoha e indifded VAt B WRBLIEhérRIbld %&ﬁ&ﬁﬁ%&a@?—?b%pening for

according to claim13, wherein the driving uni
| (e ction for controlling the
Sulg%g'}ngg‘g%rg%&%%ﬁé:%o\(}gft age generated at the voltage
generating section to the el ectrodes, wherein the
control section applies the voltage to the el ectrodes
when the magneti sm detecting portion -103 detects the
wat ef- f Agvanlibaderigldreatineni slgviee Famprivieg annign geneiAtiag portion for
according to claim 13, wherein the driving unit
generetingl ex:tad wosttoobe added om water shivhr Bl bupplied hieom a feed-water
application of a voltage generated at the voltage
appaBRS & dhjects adtierein to the el ectrodes, wherein the
control section changes the voltage applied to the

el eCttHeOQﬁSgeﬁéraﬁﬁg poHEdER refb GAMIY $hstdMfe@ WAhthE Reater sup?ly path to
el ectrodes depending on detected flow rates, when the
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claim 12, wherein the detecting neans is provided to be
separable fromthe unit main body. 17. An antibacteri al
treatment deyice according to claim1l, wherein the
dr i vi’ng ARrantibacterial dreatracnt daviesaecarding toglpmeg avhsrein e
feed-water apparatus, and the driving unit includes: a
vi br 4hd ion generabmg portionds eenstinted biean joreelyfirmuaihmcluding a unit
elution of netal ions is

main body which encloses electrodes and through which the water passes.

8. An antibacterial treatment device according to claim 7, wherein

the ion elution unit includes:

a first connecting portion for connecting the unit main body to a first hose for
flowing water supplied from a water supply tap or the tap; and

a second connecting portion for connecting the unit main body to a second
hose for flowing water to be supplied to the feed-water apparatus or the feed-water

apparatus.

9. An antibacterial treatment device according to claim 7, wherein

the electrodes are formed integrally with the unit main body.



requi red; based on the vibration of the feed-water
apparatus; and a control section for controlling the
application of a voltage gen®-ated at the voltage
generating section to the el ectrodes, wherein the
control section applies the voltage to the el ectrodes
when the vibration sensor detects the tinme. 18. An
anti bacterial treatnment device according to claim 11,

wher qon tabeantibhotéritl treftntent Sevierméaklivg @l gy, Qietdisle of
the feed-water apparatus. 19. An anti acteri al

trea&rsaeagﬁlt At 65yAE SHEALNG b Had Browthebrl Barer fih biferent

f eed er appar us I'sS a was

d h th bj ect which
Wt&ghw"m%ﬂeaw rryﬁ’?ggii?%er:; t?egtjrrgcr:lt delucceIS

accordi ng to claim?7, wherein the unit main body is

pl aced such that water flows obliquely with respect to
the wvertical direction therein. 21. An antibacteri al

t r eatlientncniibacierial trontnant deice segording tosaime] eoToprEsingsn
elution unit further includes a flow out direction
chanaidriyigpuiit fon dfieing thdnglutipniunét, wWhemstrout di recti on
of water flowng out fromthe unit main body. 22. An

ant i Qﬁ&aﬁ%h@mﬂt ﬁlﬂﬁ*ﬁd&e«{%l&@&l éﬁerat@ﬂ‘@fedh&ﬂfdr eﬁérﬁ!llr!'g d voltage to
wherein theion elution unit further includes a first

befépgﬁé%i"t Eel%l:ﬂr&ﬂe%ﬂ}ﬁ%%%’d&hhhﬁs from water which is

V|de upstream 1n e water flow direction, of the
eI ectrodes in the wunit nmain body. 23. An anti bact eri al
treatnent device accor ding to claim7, wherein the ion

el uti nit urth i ncl udes a second filter for .
ol i ni'riat ATATHASIFTA tsatimend APVsE ascoigie fo 91@%{100%%0
dovvnstream in the water flow direction

th
el ectthommselntion hait indudermdeieaingymeans. fom#t%ﬁﬁmg Shdeaet ‘i’%ﬂ of the

treatment device according to claim7 conprising:
prekenes orcabsence of vatag flowisrvgthtin thei umit mainthiody anhthe ﬂmteeﬁhﬂreof

13. An antibacterial treatment device according to claim 12, wherein

the detecting means includes:

a rotator which is rotated by water passing therethrough;

a magnet enclosed within the rotator; and

a magnetism detecting portion for detecting at least one of the presence or
absence of water flows and the flow rate thereof based on magnetism changes of the

magnet caused by rotations of the rotator.

14. An antibacterial treatment device according to claim 13, wherein
the driving unit includes a control section for controlling the application of a
voltage generated at the voltage generating section to the electrodes, wherein the control

section applies the voltage to the electrodes when the magnetism detecting portion




the driving unit includes: a state displaying section
for displaying the operating state of the driving unit,
-105 and a control section-f@- performng a control for
causing the state displaying section to continuously
blink until the power supply is exhausted, in the event
of abnormal states which adversely affect the elution
of metal ions in the ion elution unit. 25. An
deftotsithaoher Aalvst r eat nent devi ce according to claim8,
wherein at | east one of the first connecting portion
and the second connecting portion is provided to be
separ abl e fron1the unit main body. 26 An anti bacteri al

treatgent ordln to claim t he

il (it plerR eh e dedes oaffintie S £ hreri

perform.nng a control for ter[up application

of aWofi%ge uny ipeudey 2 EoRtER] sectian fsar canﬁlﬁa%tﬂyr ApRlication of a

tinme has el apsed since the voltage generating section
voliage generatedeqs tha voltage Rergyatingosertien tol the eleciudes ovhereinehe eontrol

elution unit. 27. An antibacterial treatnent device
secttomoshelngey tho voltagerapplied whihe elotrddes of they bureenti fliowvihig) thrénegh the

includes a transformer circuit for changing a voltage

el@&ﬁ&ésaﬁqﬁnélhgt e duekied FRova @ aves, alvhéid tlﬁ:el%%ﬁb?lsmd Q&@&Eﬂgﬂ Portion
on the resistance of the electrodes of the ion elution

dei:é@{s e Ai6w rfi8s.anti bacterial treatnent device according
to claim 11, wherein the driving unit further

i ncludes; a concentration setting section for setting

t he met aI i on concentration, and a control section for
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concentrat| on set by the concentrat| on -106 setting
sect itemdelering speagp Lgrpwge@ tebeyeamghls fram thegwikpainhedy.

el ectrodes of the ion elution

17. An antibacterial treatment device according to claim 11, wherein

the dniving unit is provided on the outer surface of the feed-water apparatus,
and the driving unit includes:

a vibration sensor for detecting the time when the elution of metal ions is
required; based on the vibration of the feed-water apparatus; and

a control section for controlling the application of a voltage generated at the
voltage generating section to the electrodes, wherein the control section applies the

voltage to the electrodes when the vibration sensor detects the time.

18. An antibacterial treatment device according to claim 11, wherein

the driving unit is removably placed outside of the feed-water apparatus.

19. An antibacterial treatment device according to claim 6, wherein



unit. 29. An antibacterial treatnent device according
to claim11l, wherein the driving unit further

i ncludes: a feed-water anodli4-setting section for
setting the amount of water to be fed to the
feed-water apparatus, and a control section for
perform ng a control for changing the tine that the

vol tage generated at the voltage generating section is

appl iedetdwalte appsius @ewading MecHifwhl chtsuppliesWhitdr to laundry,
according to the anobunt of water set by the feed-water

wiAETPH Me SHEd WHSLISIE §éd Qph wier An antibacterial treatnent
device according to claim 7 conprising: a driving unit

for driving the ion elution unit, wherein the driving
unit includes: a state displaying section for

di spl.ayi ng the operating state of the drivi nit, an
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of times that the elution of nmetal ions has been

per f diermdt maintbedy ivplaegd quich thatmater flomg abliguely math respect to the

section for performng a control for causing the state
vedicglplimygtiomthesdct i on to blink when the nunber of tines

that the elution of nmetal ions has been perforned

exceeds a predeterm ned value. 31. An anti bacteri al

treatnment device according to claim 12, wherein the

det eol | nAnERABRH AR AdCRARESIIARAY ol wiRMES

with water flows, a nagnet enclose

body t}tcai'&ﬂ cihg]tfgx Shil R Er?c'l‘ﬂ ?%effotvb-ﬁgt %{c&f}oﬁ%%&i\gg Bc))/rtion for

det ectl ng € presence or absence o0
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treatment device according to claim 12, wherein
22. An antibacterial treatment device according to claim 7, wherein
the ion elution unit further includes a first filter for eliminating impurities from
water which is provided upstream, in the water flow direction, of the electrodes in the

unit main body.

23. An antibacterial treatment device according to claim 7, wherein
the ion elution unit further includes a second filter for eliminating impurities
from water which is provided downstream, in the water flow direction, of the electrodes

in the unit main body.

24. An antibacterial treatment device according to claim 7 comprising:
a driving unit for driving the ion elution unit, wherein
the driving unit includes:

a state displaying section for displaying the operating state of the driving unit,



the driving unit includes a feed-water nunmber counting
section for counting the nunber of tines that
feed-water fromthe ion eludild%n unit to the feed-water
apparatus has been perforned, based on the detection
of the presence or absence of water flows by the
detecting neans, and a control section for performng a
control for applying a voltage generated at the
andol t age generating section to the el ectrodes of the ion
elution unit after the nunber of tines that feed-water
has QegpuBeLE COUHr R 2 r [ ;
portion U?egc(ﬁ{eogeg)rnunber q};ég?r“té’?g%gﬁﬁﬂﬁﬁt tﬁlgo#iﬁhe&g%laymg
L.C . I GR:. of t ' [ r equis; 33. 1AN
Seégérz:’ [ %a{':(%hglrn ?‘é l* ?nga nen %é\)% 08’\25‘ agél gglly dll%n%“hflgg%q’alﬁm 2?vem of
wherein the drjvin it includes: a.feed-wat.er nunber,
sbpRSTL s wiGh ashyersel altsshibe ALPICRST M donsap e inpeliipaanit.
feed-water fromthe ion elution unit to the feed-water
apparatus has been perforned, based on the detection
of the presence or absence of water flows by the
det e@fi n4n amtbardsriad treatiment devist ancording toebdmih twdheraminber
setting section for setting the nunber of feed-waters
for atlkeadtiong of ie flstiédmBctip poetion andhs sédodthcbhgecting portion is
el ectrodes of the ion elution wunit, and -108 a contro
prd8ddd 18belsBpariifE fiohMheGnd reRRbo@). for applying a vol tage
generated at the voltage generating section to the
el ectrodes of the ion elution unit when the nunber of
times that feed-water has been perfornmed counted by the
feed-pwat er countin orti .reach t he,nunjjer . of .
f eed 20t apanblizciesil eatment feviee tednling 0 Gt Jybgrein
o B G508 B B RS B b 1 o

interrupting the application of a voltage to the electrodes after a predetermined time has
elapsed since the voltage generating section starts to apply a voltage to the electrodes of

the ion elution unit.

27. An antibacterial treatment device according to claim 11, wherein
the driving unit further includes a transformer circuit for changing a voltage
generated at the voltage generating section, depending on the resistance of the

electrodes of the ion elution unit.

28. An antibactenial treatment device according to claim 11, wherein

the driving unit further includes;

a concentration setting section for setting the metal 1on concentration, and

a control section for performing a control for changing the voltage generated at

the voltage generating section according to the concentration set by the concentration



the control section continuously applies a voltage
generated at the voltage generating section to the

el ectrodes of the ion elutibk-unit after the nunber of
tinmes that feed-water has been performed counted by
the feed-water counting portion reaches the nunber of
feed-waters set by the elution-starting feed-water
nunber setting section. 35. An antibacterial treatnent

settiy iséRionCcahdrfot Agplyifg CheddHingdd vorRRE @b the diétroded ¥ he i efution
i ncl udes: storage neans for prestoring a feed-water

upfti MNg at which it is required to supply netal
ion-containing water to the feed-water apparatus, and a
control section for performng a control for applying a
vol tage generated at the voltage generating section to

S TR R RHE R RO
the driving unit further includes:
a feed-water amount setting section for setting the amount of water to be fed to
the feed-water apparatus, and
a control section for performing a control for changing the time that the voltage
generated at the voltage generating section is applied to the electrodes of the ion elution

unit according to the amount of water set by the feed-water amount setting section.

30. An antibacterial treatment device according to claim 7 comprising:

a driving unit for driving the ion elution unit, wherein

the driving unit includes:

a state displaying section for displaying the operating state of the driving unit,

an elution number counting section for counting the number of times that the
elution of metal ions has been performed in the ion elution unit, and

a control section for performing a control for causing the state displaying
section to blink when the number of times that the elution of metal ions has been

performed exceeds a predetermined value.

31. An antibacterial treatment device according to claim 12, wherein
the detecting means includes
a movable body which moves with water flows,

a magnet enclosed within the movable body, and
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a magnetism detecting portion for detecting the presence or absence of water
flows by detecting the magnetism of the magnet at the position where the movable body

MOVes.

32. An antibacterial treatment device according to claim 12, wherein

the driving unit includes

a feed-water number counting section for counting the number of times that
feed-water from the ion elution unit to the feed-water apparatus has been performed,
based on the detection of the presence or absence of water flows by the detecting means,
and

a control section for performing a control for applying a voltage generated at
the voltage generating section to the electrodes of the ion elution unit after the number
of times that feed-water has been performed counted by the feed-water counting portion
reaches a number corresponding to the time at which the elution of metal ions is

required.

33. An antibacterial treatment device according to claim 12, wherein

the driving unit includes:

a feed-water number counting section for counting the number of times that
feed-water from the ion elution unit to the feed-water apparatus has been performed,
based on the detection of the presence or absence of water flows by the detecting
means,

an elution-starting feed-water number setting section for setting the number of
feed-waters for starting the elution of metal ions from the electrodes of the ion elution

unit, and
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a control section for performing a control for applying a voltage generated at
the voltage generating section to the electrodes of the ion elution unit when the number
of times that feed-water has been performed counted by the feed-water counting portion
reaches the number of feed-waters set by the elution-starting feed-water number setting

section.

34. An antibacterial treatment device according to claim 33, wherein

the control section continuously applies a voltage generated at the voltage
generating section to the electrodes of the ion elution unit after the number of times that
feed-water has been performed counted by the feed-water counting portion reaches the

number of feed-waters set by the elution-starting feed-water number setting section.

35. An antibacterial treatment device according to claim 11, wherein

the driving unit includes:

storage means for prestoring a feed-water timing at which it is required to
supply metal ion-containing water to the feed-water apparatus, and

a control section for performing a control for applying a voltage generated at
the voltage generating section to the electrodes of the ion elution unit according to the

feed-water timing stored in the storage means.




