-1- SPECI FI CATI ON ANTI BACTERI AL TREATMENT DEVI CE TECHNI CAL FI ELD The
present invention relates to an antibacterial treatnent device capable
of applying antibacterial treatnmentito |laundry using netal ions.

- BACKGROUND ART In perform ng washing with a washi ng machine, a finishing
material is often added to water (particularly, rinsing water). As a
finishing material, a softening agent or past agent is comonly used.
In addition to this, there has been an increasing need to provide an
antibacterial capability to t SPEGIFIIATIYNa finishing treatnment. It is
desirable for hygienic reasons that laundry is dried in the sun.

However, due to increasing wonen enploynent rate and nuclear famlies,
there are increasing nunber of famlies where all famly nmenbers are
absent during the dayNfgedc T\ _gﬁyndry in a room
Even in famlies v\,he%%V sorrebrg ?éﬁ?@@?rﬂﬁgtﬁgl ay, drying has to be
performed in a roomwhen it rains. In the case of drying in a room as
conpared with drying in the sun, laundry is prone to propagation of

bact erm‘ ) tendency i s pronounced when the drying of
| aundr “gftg time such as at high humdity or |ow
tenperature, for exanple, in rainy season. Laundry may generate nasty
snel | dependi"}hj Brﬁsetnﬁgg"eﬁp%é@lﬁieﬁd% agt ayt ?th’lﬁ%rt@q‘agp@}t 19 57PRRlE Olwher e
drying has to be usually performed in, a roomby necessity, it is
st r ongl 3pphasg aibagtgrialdmaimen to lupdrydisiig metat iosat ment to aundry in
order to suppress propagation of bacteria or nold. -2- Recently, there
have been increasing cases where anti bacteri al -and-deodori zati on
treatments or bacteria-controlling treatnents are applied
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In performiﬁg washing with a washing machine, a finishing material is often
added to water (particularly, rinsing water). As a finishing material, a softening agent
or past agent is commonly used. In addition to this, there has been an increasing need
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 Wor.nen 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 atoom. 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 thé sun, laundry is
prone 10 propagation of bacteria or mold. This tendency is pronounced when the
drying of laundry requires a long time such as at high humidity or Jow temperatﬁre, for
example, in rainy season. Laundry may generate a nasty smell depending on the
propagation state. Therefore, in familiés 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 donestic
fabric articles from antibacterial -and-deodorization-treated articles.
Further, the effects of antibacterigl-and-deodorization treatnments are
degraded as washings are repeatedly “perforned. Therefore, there has
been suggested that laundry is antibacterial-treated each tinme washing
is performed. For exanple, Japanese Patent Laid-Qpen Application
Publication "JP-A-No. 5-74487" discloses a electric washing machine

equi pped mnthR&Q on gg@ﬁ{atlﬂg,appaggﬁps fﬂkm%?ﬂ ratlggeyetahfl%ns

havi ng antlbacterldl capabi ity such "as silver To or copp er Ions.
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wth a Sl|VeI’-IO g unit which adds silver |onsto washi ng wat er.
Anong ndtbaeierislgn rng Wﬂ%ﬁ“ﬁ@'ﬁ&ﬁﬁeﬂba@{t&lfﬁal t r datiheht s theur i #fipclias Hing
processes, nethods which utilize metal ions are effective and practical.
Metal | ewibacieral-asdleedorization areatenss rasel alegradad zsnwdehingsderchyeraptodlyi ng a
vol tage between a pair of electrodes imersed in water. For exanple, in
t he casgerfomecé t he anode is formed fromsilver, the follow ng reaction
occurs; Ag -* Ag++ C. Thus, silver ions Ag+ are eluted into the water.

Af ter dewat erTiegefotd)ehdrethas bedrougsaP® et 1auddyeliy atittiaslefala@edi@nsachand
offers antibacterial effects until the laundry is dried. After the '
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again, the silver salt is re- |on|zed an restores the antlbacterlal
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applied to the surface of the [aun ove uded
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as silver ions, or copper ions. Japanese Patent Laid-Open Application Publication
«Jp-A-No. 2000-93691" discloses a washing machine which disinfects washing liquid
by generating an electric field. Japanese Patent Laid-Open Application Publication
“JP-A-No. 2001-276484” discloses a washing machine equipped with a
silver-ion-adding unit which adds silver ions to washing water.

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 silﬁer, the following reaction occurs; Ag — Ag' + e . 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
washi ng machi ne includes various conponents placed inside thereof and
therefore it is not easy to providesan installation space for the ion
elution unit w thout increasing the size of the washing nmachine.
Further, if antibacterial treatnments are perforned only w th washing
machi nes equi pped with an ion elution unit, it can not be said that
sufficient benefits are provided to consunmers. Further, the el ectrodes

of the ion el pidn@bd it WadonBRidbd MYatdh i6@ HhHBHO Ut VincluaRe ANflir of
accordingly the amount of eluted netal ions decreases. Thus, when the
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netal ions becones unstable or a predeterm ned anount of e net al
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el ectrodes.. However, i.f the ion elutiqn unit is.incqr ated into the
Wi ng THRRAF A TOGeR atipus FTRRaRaRes RifGer SPLL PO PRL CEBB 15 A EaMs hi ng
machi ne, which woul d. be a burdensone qperation for users. In order to

| esson t%@PV@eéflﬂfeﬁiﬁkahP@amqe B T%srwl% plgtion Bt ¥thgpt ingreasiag hesweritdhe o
provi de an access opening for putting the ion elution unit in and out
of the Washinggagkioei neurthas\iégatrbactenipktregiments aterpesoanedenly ovit waihing of
the construction of the washing machi ne, thereby increasing the
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made in view of the above circunstances. It is an object of the present
i nvent i providedenatsaneasi | y conbining an ion elution unit for eluting
nmetal ions in water for applying antibacterial treatnents to | aundry

with a washi nBurtier, fRCHEdIRAM bh e EANVaREn anRlwdee RS thaic hiedddbnafcbussi Ng
it. Also, it is an object of the present invention to enable easily
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invention to realize a feed-water
elution unit 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, it is necessary to replace the entire ion elution unit which has been used for a
long time or only the electrodes.
However, if th¢ ion elution unit is incorporated into the washing machine, the
replaéement 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 apparatus (washing machine) is
not originally equipped with an ion 4elution unit for generating netal
ions. In order to attain the aforenentioned objects, the present

i nvention suggests an antibacterial treatnment device having the
follow ng constructions. (1) The antibacterial treatnent device
conprises an ion elution unit which generates netal ions by applying a
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ion elution unit, wherein the 1on elution unit has ‘a case including an

inlet f fes&ﬁriﬁti\?eﬁ{i!ﬂg) &a&%#{s%eﬁ&c@%ﬁﬁe forﬁ%glﬁiogx@\? an outlet which is

det achably conmuni cate a nnect e eed-wat er val ve of a
washi ng machi ge. _Accor.din 0 1 his,configur.ation he_i.on el.ution unit
is retrofi tteglg{ng ? he lglf e85’48§{ é’lf ﬂﬁ%rﬁrle%eﬁyd’fwetnﬁgh sﬁ‘?alrlfée r?aé?ﬁdﬁ‘g‘? “4nd a
washi ng machi ne with a conventional construction nay be enpl oyed.
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havi ng anti bacteri al treatin? fupctions. Further, the replacing .

oper at i Sfhenthefred-Waisr apparetyn (Wasnednackine) mptgsgimally equippesewith aadgn  (2)
The antibacterjal treatnment device conprises an ion elution unit which
gener at ekitigpait gr@serstingmstaliong. a vol t age bet ween a pair of el ectrodes
and a power supply unit for the ion elution unit, wherein the ion

el ution unit Imodedestaictsafuwhmeioned ohjectsetietpresent ingbhtioni sugpesss &l e i n
water, and this case includes, at the water-imersible portion, a

wat er - f hatfpaoreal tagutheont deviep hyving thefolowing doRetnedtieas.r odes. According to
this configuration, the case of the ion elution unit is imrersed in

water to introdurie WatiRcteial Srchit@ne ISGict RoRPERcd BE ¥R tefition! @M Q@feH Ng to
cause the -5- elution of netal ions. Therefore, there is no need to
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elution“unit. Further, there I's no or connecting a ed- wat er
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inlet for connecting a feed-water hose thereto and an outlet which is detachably
communicated with and connected to a feed-water valve of a washing machine.

According to this configuration, the ion elution unit is retrofitted to the
feed-water portion of the washing machine, and a washing machine with a conventional
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, uniformion-containing
wat er can be generated. Consequently, netal ions uniformy adhere to

| aundry, thereby providing uniforn1gﬁtibacterial effects. Further, in
the event that the performance of the ion elution unit is degraded due
to long-use, it is only necessary that the old unit is discarded and a
new unit is used. Thus, no effort is required for replacing the unit.
Further, the ion elution unit can be imrersed in water not only within
the washis h j.n i ' V. [ I: can
accommodur o of Al PRy el RLhS Reer o 1iE AR SORAR DEfmMAE]
possi bl e t ra tal - lon-containkn er .usin bucket.. basin
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treatnment to a sing|e,handkerchief, for exanple, it i ossible to
gener at eegﬁ‘f'%;eraﬁg’?‘?a*ol ﬂl&rﬁ?ﬂnefeiu%‘?n HB 3 ToRER I 105 %&ﬁ@} OBEEFPR1ENt to
imerse the single handkerchief within a small _container, which

pr event eiiarnedng Walee pooled i theewashing bathy yatfarm i@henniaipig gV faube eri al
treatment device, the power supply unit enploys a battery as the power
suppl y. sresdedi nigonsequedntly, metal iiensrenifoomly edlera e lbadne theatbyt pwaident can
be perfornmed at places where comerci al power supply can not be

utili zedndomheuskstenplicffoad. Wiirther,i instifef ¢vene that rtbeviperfornfance of phaddres
even though fed with conmercial power supply. (4) In the aforenentioned
ant i bacthitioal udir éadegadcdddue a6, lohhBsQOneEs onlkp Pedestdty tthati thel sldednia i§ | mer
for setting the feeding tine for the el ectrodes. According to this

conf i guidaki:aed aktla RORLHRE RE. t TRus AEUIBA i$ FdBired for k&HIRVSSHBhGIt. t0 el ute
an anmount of netal ions appropriate to the amount of water in which
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metal ion concentration, -6- thereby iIncreasing the I‘(ralgfti abi ity of the
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ion-containing water using a bucket, basin, cup, etc. Therefore, when there is a need
to apply the antibacterial treatment to a single handkerchief, for example, it is possible
fo generate only a small amount of metal ion-containing water sufficient to immerse the
single handkerchief within a small container, which prevents wasting water resource.

(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
insuffictent 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

el ectrodes placed in the ion elution unit can be directly visually
noticed. Thus, a user can determ ne the timng of replacenment of the
ion elution unit fromthe wear state of the el ectrodes and can repl ace
the unit before the occurrence of serious performance degradati on.
Consequently, the ion elution unit can be always used when it can offer
sufficient antibacterial effects. (6) The antibacterial treatnment device

accor di Rgerby fn@f‘eaﬂﬁ@ﬁﬁ%héﬂ?ﬂ%’ﬂf‘tﬁ’@aﬂtﬁa&@mﬁfgﬁn@&ﬁt erial treatment device

including an ion generating rtion for generating netal ions to be
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af orenent i on i.,on generating port| on, is possible to enploy, for
exanpl e PR on el ution unit which generat es ions of the netal
constltutlng the electrodes by applying a voltage to a pair. of

el ectrodes, or*ceoling ieethis confreuation, My Stataradrthale e@fréﬂeseRla?ﬁS‘I & thejipyer
sulfide as a silver-eluting material) |oaded in a cartridge which
enabl es ciiitioniupit cah bestitzrtly yrsvalhy néticsdi nghwaaeser tmoleggrmihethe dining dfe.
According to the aforenentioned configuration, the ion generating
porti on redacendvat ofthe ddd ¢ledn onit Siodethe fwedah stafead dharelbatrodep pad ednreplator
exanpl e, a washing nmachine) and therefore even when the feed-water

appar at yke ingit Béfoexths toct\@rdntp &f @éridi gRrioh&ice depadatiors (dseduchily,Nbd
originally equipped with an ion generating portion, a feed-water
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generating portion nmay be -7- realized. Therefore, wasteful replacenent
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ions to be added to water which is supplied from a feed-water apparatus to objects.

The above ion generating portion is configured to be removably installed outside of the
feed-water apparatus and on the water supply path to the feed-water apparatus (from a
water supply tap). |

Here, as the aforementioned ion generating portion, it is possible to employ, for
example, (a) 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 originélly equipped with an ion generating portion, a feed-water apparatus

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



and thus the replacenent of the ion generating portion can be easily
achieved. (7) In the aforenentioned anti bacterial treatnent device, the
above ion generating portion is constituted by an ion elution unit
including a unit main body which encloses (at |east two) el ectrodes and
t hrough which the aforenenti oned water passes. According to this
configuration, when a voltage is applied to a pair of electrodes, for
exanpl e, ions of the netal constituting the el ectrodes (for exanple,

silver réinsd. aANRrdby] eehstufigl {chRcbBOg & £ fadowstet apyaitas if howieagirkdr ough
the unit nmain body. Therefore, this netal ion-containing water is
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t hrough the feed-water apparatus, and thus the effects of nefal 1ons

(for ex : B teri f i X e
obj ect s.%g%%%m nbé@ﬁgsfr%ﬁ?gmg?g%ﬁ g‘?e\gﬁ%n}ﬁ El aﬁél%nglﬁﬁg}ﬁ(%é%g?p@ga &cl)gr] nor e
than a } two).. Eve en three or four electrodes.,are.enployed, by
appl yi ngg%ﬁlygﬁ}fee{'ﬁélag%n?ﬂg% ’8%?’?%65%@? RoERgt c4y seaéli%a%]éevgiiut ed to
provi de desir ffects. of netal. ions. (8) In . the afaorenentioned.

anti bacteri al ?—Br gthttﬁ%n?fo’é?é'i‘ﬁ“@@edc WQUEWFQ@% utF‘?aé‘ﬁ‘e’ﬁtni%F"lc‘Fggeua LA t he
first connecting portion for connecting the unit majn body to the water
suppl y esiFrgng partupn g copgitated by £ don slptinat Wit sehplinga wilomaimbodyap,
and (b) the second connecting portion for connecting the unit main body
to the zdidnenchsse (dtdeast baol elgetradss and tlrobgh sdpgt thedlogmehiorfededlatemt er
apparatus or the feed-water apparatus. According to the aforenentioned

configupatseon, with the first connecting portion, the ion elution unit
can be connected to the water supply tap directly or indirectly through

the first hosaccaiBg, tovthie tdigigaeriond wihehdngotditage dOrdpbled tb he palinof 8-
elution unit can be connected to the feed-water apparatus directly or
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connect Q) bl el bkl thé forksNEe 2@ LloivhaP M¥Ridg BRoddheth¥aR main body.
Therefore, this metal ion-containing water is supplied to object (for example, laundry)
from the ion elution unit through the feed-water apparatus, and thus the effects of metal
1ons (for example, antibacterial eff’ects) can be certainly exerted on the objects. |

The number of the electrodes may be any number equal to or more than a pair
(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 jon"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 nmethods of the ion
elution unit according to the needs of. users. (9) In the aforenentioned
anti bacterial treatnment device, the electrodes may be fornmed integrally
with the unit main body. For exanple, when the el ectrodes are forned
separately fromthe unit main body, the unit main body nust be forned
fromat |east two separated cabinets in order to enable nounting the
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possibility of water |eaks through the junctures of the two separated
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verti callsgfrection, the flowout direction of the water can be changed
to, for exanple, the horizontal direction. Therefore, even when the
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too small, the second hose for connecting the ion elution unit and the
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t he second hose. (11) The aforenentioned antibacterial treatnent device
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and the driving unit may include a voltage
body, the unit main body must be formed from at least two separated cabinets in order
to enable mounting the electrodes within the unit main body. In this case, there is a
possibility of water leaks through the junctures of the two separated‘ cabinets, which
may degrade the sealing capability.

However, 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 antibacterial 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

el ectrodes of the ion elution unit. As the voltage generating section,
for exanple, a battery which is enbedded, a plug which is inserted to a
donestic plug socket and a connection code, and an AC adapter, etc.,
may be enpl oyed. By applying the voltage generated at the voltage
generating section of the driving unit to the el ectrodes of the ion
elution unit for driving the ion elution unit, it is possible to
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from the electrodes in the ion elution unit.

(12) In the aforementioned antibacterial treatment device, the ion elu‘gion unit
may further include a detecting means for detecting at least one of the presence or
absence of water flows within the unit main body and the flow rate thereof.

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 1s 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 depending on the
installation place of the feed-water apparatus or when the flow rate of
wat er supplied to the feed-water appar at us (for exanple, a washing
machine) is varied on purpose, the driving unit can change the anount
of eluted netal ions depending on the aforenentioned flow rate, and
thus the netal ion concentration of the netal ion-containing water can
be made constant for any flowrate. This enables properly performng a
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{13) In the aforementioned antibacterial treatment device, the detecting means

may include 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.

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 magﬁet 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



flows within the unit main body and the flow rate thereof can be
certainly detected, based on magneti sm changes of the magnet. (14) In
the aforenentioned antibacterial tregtgment device, the driving unit may
further include a control section for controlling the application of a
vol tage generated at the voltage generating section to the el ectrodes,
and the control section may apply the voltage to the el ectrodes when

t he magneti sm detecting portion detects the water flows. According to
the abowgdgonfiguration, a voltage can be applied to the electrodes to
cause the elution of netal ions when water starts to flow wthin the

unit main bo@%ﬁu&,%'t% dé@@b@iﬂgirﬁeaﬁﬁ i%ﬁ%ﬁe@iﬁiﬁcﬂﬂfe tﬂg}&éto},%mg%rt be
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and the control section may change the voltage applied to the
el ectrodes or (1hdngdle aferamentionichantitacisrightreatiocns] device obie srivigpmiidhay on
detected flow rates, when the magneti sm detecting portion detects the
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of the feed-water apparatus, the flow rate of the water supplied from
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according to the above configuration, the driving unit changes the
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the el ectrodes depending on the detected flow rate of water within the

unit main bodyﬂhcco fH%the NARYE NEbriAErATRYAL vBita 'e&ﬁ%ensg@kedi ) the

depending on the f rate. Thus, e netal 1o concentration o

metal - i QR fRALAO VAl WRLARichAt REIRYS vIRASKAY starts to flow within the unit

main body (namely, when it is determined that metal ions must be added to water).
This can prevent wasteful electric power consumption at the driving unit, such as a case
where a voltage 1s applied to the electrodes when there is no water flow within the unit
main body (namely, when it is not required to add metal ions to water).

(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 voliage 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 ﬁom the water supply tap to the
feed-water apparatus may vary. However, according to the above configuration, the

driving unit changes the voltage applied to the electrodes or the current flowing through



regardl ess of the installation place or area of the feed-water
apparatus. As a result, a desired antibacterial treatnent can be
properly perfornmed w thout generatingypexcess and deficiency of the
anount of eluted netal ions required for the antibacterial treatnent.
(16) In the aforenentioned anti bacterial treatnment device, the detecting
nmeans may be provided to be separable fromthe unit main body.
According to the above configuration, when replacenent of the unit nain
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On the contrary, when replacement of the detecting means is necessary due to failure,
etc., it is unnecessary to replace the electrodes in the unit main body, thereby enabling
effective utilization of the electrodes.

{17) In the above antibacterial treatment device, the driving unit 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



This is because even if netal ion-containing water is supplied during

t he washing process, netal ions flow away when water containing no
metal ion is used during the followgg rinsing process and consequently
metal ions can not adhere to laundry. 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 netal
ions is required, nanely when netal ions can be efficiently adhered.

Furt her wiﬁrﬁtﬁgn»gio?mtﬂeedl“@ﬁe?ﬁ@éar%gﬁvfl ge;sgﬁogﬁhﬁe #és?%éw?g&sjlﬁi?\gpﬂc@gsjegn of

nmetal ions Is required bas s of _ er appar at us,
O e oy O B Tahdothng, BRI w€xBMR! B hOStBALLOD IRRARuAGGELS 2
aundry-washi ng process at requires the “elution of metal 1 ons or
exanpl e, _the rinsing. process based on.differences in the. vibration
or 1 oa B ety s hoRrd HERRLIon? 3° FwPe el B E80 alar e Hindbieiiny
bath, the. stjrring nenmper ul soneter), or the notor, etc., .
constit ﬁﬁsn& PefaUFaEtERL @P‘f(ﬂgwm%teegmwewe dhtSHBPliedegyringn thepypsidag o
voltage to the el ectrodes of the ion elution unit to cause the elution .
of net alPrqcs¥ss Mgl HorhBoviavaxtWem wales epntaiwingne metid ion reusgd chiringdhe
elution of metal ions is required (the operation tinme period of the
ri nsi ng fiovdes sinsing  ptesessafol eomsegankydmekd niphe cat awe didberevioblaabdyns  of
t he feed-water apparatus. Therefore, the control section can cause the
el uti on Taiis,mdtall iohonhichiiene bben pleviously sabpli®l &t ward, Whichrieinefficient.
Nanely, this case elimnates the necessity of manual input by a user for

t ur ni ng TABre@dre GhfthisR@se Y fiksaid Hraces i thetliha el thd d181HA1 SCEAURSS iand
enabl es performng the elution of metal ions only during an effective

Pr OCeSS reduhBd, dathel %ha{%&mkichpﬁéemiénagfahﬁé&a' treatment device, the

driving unit may e renovably aced outside of the feed-water

cppar s, LAy Thegiitsat e GRS BLSSAS L SR g e

2 2l FRBP B Pab 15t e B TRY Bl 858
For example, the vibration sensor detects a laundry-washing process that requires the
elution of metal ions (for example, the rinsing process), based on differences in the
vibration periodicity due to differences in the rotation speed of the washing bath, the
stirring member (pulsometer), or the motor, etc., constituting the feed-water apparatus.

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 rinsing 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 proéess.

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

be removably placed outside of the feed-water apparatus.



retrofitted together with the ion elution unit. Therefore, even when the
existing feed-water apparatus is not equi pped with an ion elution unit,
it is possible to easily realize a_{ged-water apparatus equivalent to a
feed-wat er apparatus equipped with an ion elution unit and a driving
unit. This elimnates the necessity of replacenent of the existing
feed-wat er apparatus, enabling effective utilization of the existing
feed-water apparatus. Further, since the driving unit is placed outside
of the feed- (A i Q%}ﬂp Y, I (o] e
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repair or battery replacement for the driving unit can be easily performed in the event of
failure or at the end of battery life.

(19) In the aforementioned antibacterial treatment device, the feed-water
apparatus is a washing machine which supplies water to laundry, which is the object
which is fed with water.

In the case where the feed-water apparatus is 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 is 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.



Fig. 7 is a vertical cross sectional viewillustrating the first

enbodi nent of the ion elution unit. Fig. 8 is a schematic horizontal
cross sectional viewillustrating thesfirst enbodinent of the ion
elution unit. Fig. 9 is a circuit diagramof the ion elution unit
driving circuit. Fig. 10 is a vertical cross sectional view illustrating
a second enbodi nent of the ion elution unit. Fig. 11 is an explanation
di agram schematically illustrating the connection of the antibacterial

treatment devi .3@@5%@1161%%%&6&%&&%@&@%&%% glesthe present
invention in [LF%‘; case where this anti bacferi al prrea?isment device is

applied to a \g%?miggﬂomahgﬁghﬂvgshﬁ hSes@ Side view illustrating a

general confi ation of t I rst e conmuni cati ng and connecti ng

t he above iongel yt: it .C ti.tuting the above antibacterial
treatment devi ks rHlaoMaar ”‘I‘S&II%%%’.%C?—SFQ.

er supply 13 is an expl oded
perspective view,i.llustrating a general configuration of the first
connecting po H‘gﬁsf’#ﬁ%ﬁh@aﬁi"&&e‘%&aé‘?r“\gilﬁ?cefﬁ is a cross sectional view
illustrating the _confi gurgti on of the first connecting portion

connected to tHe MaRSrTRGEHHIOS pogHonatiview 1bstratee thedirstepbodiment ofdhc

sectional views illustrating a general configuration of the second
connect ionelpden ¥k of the first hose connected to the ion elution unit.
-16- Fig. 16 is a side viewillustrating another configuration of the

first connect Figy 8 pora sdremakk ghorirdniab caosp esesper i wiew villestrting uther Atst ng
t he appearance of the ion elution unit connected to the first hose.
embodiment of the ion elution unit.

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

Fig. 10 is a vertical cross sectional view illustrating a second embodiment of
the ion elution unit.

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 is 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

elution unit.



Fig. 18 is a front view of the ion elution unit when the ion elution
unit is connected to the water supply tap through the first hose. Fig.
19 is a cross sectional view of the 11(3[1 elution unit, which is viewed
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 side. Fig. 22 is a cross sectional
view il lustratg;pord i i |0, Lon;
elution unit, 1;1% %:dh&i fﬁﬁﬁ?kﬁaﬁmﬁgﬁgﬁgﬁgﬁe&?g% SQEFds11 %fnﬂé)?g%tgﬁwgg&%ng

perspectﬂo\fgoﬁ/i ew illustrating an exenplary configuration of the first
connecti'ng portion of the ion elution unit. Fig. 24 is a perspective

view il lustratd.ng,-a. general..configuration of the detecti.n rtion of
the ion el ut i arEu .4 prepecs Yigh Mol s sensiancs o e o sbeerily
anot her confi%fraéi gn gf the unit main body of the ion elution unit.
Fig. 26 Go8neete}igdhe 8etfPSnal view il lustrating another exenplary
configuration of the ion elution unit. Fig. 27A to Fig. 27D are .
respectively &l b ivadipnt yiew sitthgjiag eluyion; wet whenththipn aluiien it isw
illustrating the outer configuration of the driving unit constituting
t he antdobpestest fodhe watsasupphyt tagéhrovgh thelfitst Ikisg. 28 is a bl ock di agram
illustrating a general configuration of the driving unit. Fig. 29 is a
bl ock di agr ambiig! Lisisraatrossgscatiaiah @ieve € thel ian yhtion funguwhichds vodwedhfeom
driving unit.
behind.
Fig. 20 is a cross sectional view of the ion elution umit, which is viewed
laterally.
Fig. 21 is a cross sectional view illustrating in detail the internal construction of
the ion elutton 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 1on 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.



BEST MODE FOR CARRYI NG OQUT THE | NVENTI ON Enbodi nent 1 Herei naffer,

enbodi nents of the present invention will be described based on the
drawi ngs. First, a first embodinment yl!| be described based on Figs 1 to
9. Fig. | is a vertical cross sectional viewillustrating the entire

configuration of a washing machine 1. The washing machine 1 is a
full-automatic type washing machine and includes an outer box 10. The
outer box 10 has a rectangul ar parall el epi ped shape and is forned from

a netal or sy 156 1SN . C rfac of
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synt het iuﬁitresi n 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 surf fhh ' ine 1 is shown in the left-h
port1 on-and ¢ hib PAGk® STRSRER Vs yargRhRe B ErURaigR % ne

right-hand. portion. A back panel 12 which is also fornmed froma

synt het SEV‘F’gé‘PH- is overlaid on the top surface of the top plate 11 near
t he backside. The back panel 12 is secured to the top plate 11 with
bolts. A base 13 forned froma synthetic resin is overlaid on the.

bott om opening portion of the top plate 11. The base 13 is secured to

t he out BESIOMADE HOR A RBYIREHOIEETHI INVIENGAOMNe bolts which have been

described are omtted. At the four corners of the base 13, |egs 14a, |4b
for suppmibddimenfe outer box 10 on the floor are provided. The |egs 14b
near the backside are fixed legs forned -18- integrally wth the base

13. The | egs IKaingRf, dritRddihait of wef @efndifehtivE e be |degFbel B icdTor
vari abl e height and the | evel of the washing nmachine 1 is adjusted by

rotatingne drB@ifgs A FigdNofidé: bAb6 fit Wi RPRREMNEdasdPon FRENQFYCT ng | aundry
into a washing bath, ~which wll be described later, is fornmed through
the top plat eFijg:!"l i€ GO¥RAI hfss Rctional view llustrating the entire configuration of a

washing machine 1. The washing machine 1 is a full-automatic type washing machine

and includes an outer box 10. The outer box 10 has a rectangular parallelepiped shape

and is formed from a metal or synthetic resin. | The top surface and the botiom surface

of the outer box 10 are opening portions. A top plate 11 formed 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 is 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 1. 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‘ﬁ the outer box

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



provi ded such that it covers the laundry introducing opening 15. The
cover 16 is connected to the top plate 11 through a hinge portion 17
and rotates within a vertical planejgA water bath 20 and a washi ng bath
30 which also serves as a dewatering bath are placed in the outer box
10. The water 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 water bath 20 is placed outside of the washing bath 30
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wat er bat 0 and cor e inside surface o e “out er " box
support g4 he water bath 20 such that it can swing in a horizontal plane.
The washitig bath 30 has a peripheral wall which is mldly-tapered so as
to upwardly widen, This peripheral |l includes no openi ng for passing
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of the washing bath 30, there is nounted an annul ar bal ancer 32 for
suppr es $riadad sicht thehét opvsrs theelowadti ingoduaing dpenisg rlgt atlbel caver b gh
speeds for dewatering |laundry. At the inside bottom surface of the

was hi ng cbandated30,the by plaies1 bklaoegh a hpige goredred 7 28d fromteg avithimbi vegtidal ows

of washing water or rinsing water within the bath. -19- On the bottom
sur f ace phinet he water bath 20, a driving unit 40 is nounted. The driving
unit 40 includes a motor 41, a clutch nmechanism 42 and a brake mechani sm
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protruded fromtheir center. The dewatering shaft 44 and the pul soneter
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shaft 44 is placed outside of the pul soneter sh
cylindrical cup shape having an opening at the top surface and are placed concentrically

such that the water bath 20 is placed outside of the washing bath 30 with their axes
placed vertically. The water bath 20 is suspended by suspension members 21. The
suspension members 21 are placed at a total of four places to connect lower portions of
the outer surface of the water bath 20 and corners 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 penipheral 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 ﬁhe 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.



45. After entering the water bath 20, the dewatering shaft 44 is coupled
to the washing bath 30 to support it. The pul soneter shaft 45 enters
the washing bath 30 and is coupled yg_the pul sonmeter 33 to support it.
Seal i ng nenbers for preventing water | eaks are placed between the

dewat eri ng shaft 44 and the water bath 20 and between the dewatering
shaft 44 and the pul soneter shaft 45. A feed-water valve 50 which

el ectromagnetically opens and closes is placed at the space under the

back panel 120rﬁh§%ﬁ§;ﬁ%bﬂﬂce‘8 e Wate? Bath 30 Eﬁﬂv‘pﬂgtxﬁ& 49 iR ScrhtedS* RO

fromthe feed-water valve 50. T e connecti on pi 51 extends towards t he
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which is viewed fromthe front surface side. The feed-water opening 53
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the left side and the right side. The left partition is a detergent

r oom 54 bathd3@ eo weppa@s ita fhe paismeaer Spices featerctirr ghshing detheB@eant .is The
right partition is a finishing-agent room55 and serves as a preparation
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opening 56 for -20- pouring water into the washing bath 30 is provi ded
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si phon portion 57 is provided int fi ni shing-agent room 55.

Si phon BQst feﬁﬂ%gﬂaﬂﬂfé‘wﬁépﬁ{gﬁfg@@%hﬁw 57a which vertically ral ses

from ottom surtace o I ni shi ng-agent room 55 and a cap- shaped

outer pl pe 579\ feed-water valve 50 which electromagnetically opens and closes is placed at

the space under the back panel 12. A connection pipe 51 and a feed-water pipe 52
extend from the feed-water valve 50. The connection pipe 51 extends towards the top
surface of the back panel 12 and an ion elution unit 100 is detachably coupled thereto.
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 53,
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 parl:itidn is a finishing-agent room 55 and serves as a preparation

space for charging finishing agent. A horizontally-long water injection opening 56 for



whi ch covers the inner pipe 57a. A gap for passing water therethrough is
formed between the inner pipe 57a and the outer pipe 57b. The bottom of
the inner pipe 57a opens towards theyinside of the washing bath 30. The
| ower end of the outer pipe 57b is spaced apart by a predeterm ned
interval fromthe bottom surface of the finishing-agent room55 and
this interval forns a water inlet. Wien water is poured into the

fini shing-agent room55 to a | evel above the upper end of the inner pipe
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washi ng-agent room 55 through the siphon portion 57 drop into the
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common nlE;I?Joth thF gal feed-water valve 50a and the sub f eed- wat er
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52a is connected to the deter room 54 and the sub f eed-wat er pi pe
52b is dishheitamegutdece plthe ﬂn@ﬁma@ge@emmr dvind s capashapgd opise pEst A7P fr om
the main feed-water pipe 52a through the detergent room54 to the

washi ng vihaghhcodes thedinnke pipet 74 r dmgah dos phssingedaten ttberethirgrghsi2 fotthedugh
the finishing-agent room55 to the washing bath 30 are separated

syst ens befReen the ingert mip&iSGa aid theheutexmpaddih.i ohhenbdttonb ef denhherydpe 57 t he
bottom of the water bath 20, there is nounted a drain hose 60 for
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the outside of the outer box 10. Into the drain hose 60, water froma
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into the finishing-agent room 53 to a level above the upper end of the inner pipe 57a,
this causes a siphon effect and water is sucked out of the washing-agent room 55 .
through the siphon portion 57 to drop into the washing bath 30.

The feed-water valve 50 includes a main feed-water valve 50a 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



An annul ar partition wall 63 is secured to the inside bottom surface of
the water bath 20 such that it internally encl oses the connected
portion of the drain pipe 62. An anpylar sealing nember 64 is nounted
at 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 forman isolated drain
space 66 between the water bath 20 and the washing bath 30. The drain
space 6 mi,,g?{i A LRS] f [ repgh a
drain oggﬁ@ ng 67 om%t%r%gg%o%tﬁgbgg%}%oom&t %?b&taﬁg \r}/gtsoﬁ?‘tr:\gr%g%l &3(?)).9 A
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sur f ace MrEdBABPRGE BAspesiEkioge bowpe SEaes of theeratprohitizglak 2 ppsitiedy
under the top plate 11. The control section 80 receives control
commanddepribpcentefiser t hr ough an operation/display portion 81 provided
on the top surface of the top plate 11 and outputs operation conmands to
the driving i aomar paratibeecinel ey sacatedetd theaimdide Hottdmakurfacal ofeth68.
Further, the control section 80 outputs display commands to the
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w Il be described. The cover 16 is opened and laundry is introduced
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15. A detergent is introduced into the detergent room 54 of the
feed- watffe QRRIY MOmBS 64 it h@b?%riﬁﬁ?e?rsuﬁcé &4 Gdues gedtﬂécﬁ&@i outer
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the washing process. reparation has
hntr Oductﬁé Qef {)atﬁ 58 aglgttﬁg (aas%ﬂ ]gaf%ﬁ) 36°Vhe drain space 66 communicates with the
g p

inside of the washing bath 30 through a drain opening 67 formed through the bottom of
 the washing bath 30. |

A drain valve 68 which electromagnetically opens and closes is provided on
the drain pipe 62. An air trap 69 is provided on 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 is

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



16 is closed and washing states are selected by operating a plurality of
operation buttons. Finally, a start button is pushed to start the
washi ng process according to the flawcharts of Figs 3 to 6. Fig. 3 is
a flowchart illustrating the entire |aundry-washing process. At a step
5201, it is determ ned whether or not a so-called reserved operation in
whi ch washing is started at a set tinme has been selected. If the
reserved operation has been selected, the process proceeds to a step

5206. | finthddubig dpehindeBN SelieeiRd: id RRoMQAGHS BE AeRBstHt }&ﬁi%s&fecﬁe S202.
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After the washing process_has bheen conpl eted, the process proceeds to a
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i medi ately proceeds to the step 5203 fromthe step 5202. At the step
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selected. If the rinsing process has been sel ected, the process proceeds
to a st émaigOPstart Bodomatpuskedfo stdretheiwsshing ppoesessouning tobhe Sepathattel y
described with the flow chart of Fig. -23- 5. After the rinsing process
has beenf®isplietsed, the process proceeds to a step S204. |f the rinsing
process has not been selected, the process inmmedi ately proceeds to the
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or not a dewatering process has been selected. The nature of the

dewat er isng1 Rf RRESmMe ! wHehe? SPR6AS &)-YalRASHhRAGpWatibn t'Rhich washing is

started at a set time has been selected. If the reserved operation has been selected, the
process proceeds to a step S206. If it has not been selected, the process proceeds to a
step 5202.

In the case where the process 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 S202, it is determined whether or not a 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. Afier 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 5400.

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



flow chart of Fig. 6. After the dewatering process has been conpleted,
the process proceeds to a step S205. If the rinsing process has not
been sel ected, the process inmmediatghky proceeds to the step S205 from
the step S204. At a step S205, a termnation process of the control
section 80 (particularly, an operation device (mcro conputer) included
therein) automatically proceeds according to a procedure. Further, the
conpl etion of the |aundry-washing process is indicated by an ending

sound. Afteffdlthe ﬁflsil_ti%' BroRbQ 1RRRIREL CRRMRHERS ESs BRRBeEABR ®ieSho4 he
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at the set value, the main feed-water valve 50a is closed. Then, the
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to a procedure.  Further, the completion of the laundry-washing process is indicated by
an ending sound. After all of the aforementioned steps have been completed, the
washing machine 1 waits for the next laundry-washing process in a powered-OFF state.

Next, the washing process, the rinsing process and the dewatering process will
be described, respectively, based on Figs. 4 to 6.

Fig.4isa 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
S302, it is determined whether or not the capacity sensing has been selected. If it has
been selected, the process proceeds 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 52a and the feed-water opening 53.

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



33 rotates in reverse directions to shake the laundry in the water to
mx the laundry with the water. This causes the laundry to sufficiently
absorb water and rel eases air trappedy.at several portions of the

| aundry. In the event that the water |evel detected by the water-Ievel
switch 71 is lowered than the initial level as a result of the m xing
operation, the nmain feed-water valve 50a is opened to resupply water
for restoring the water level to the set level at a step S305. Further,
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the washing bath 30. The laundry is washed by the main water flows. The
dewat er i hyrotatpsintrevitsq dirdstighetd dbgkd the lbmdkeinabe avaédrde mis therdurdny withhe
washing bath 30 will not rotate even when the washing water and the
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Further, if a laundry-washing course including “a cloth-quality sensing” has
been selected, the cloth-quality sensing is performed in conjunction with the mixing
operation. After the mixing operation is performed, the change of the water level from
the set water level is detected and if the water level is lowered by an amount equal to or
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



step S401. At the step S401, the nmain feed-water valve 50a is opened to
feed water to the set water |level. After the feeding of water, the
process proceeds to a step S402. At bhe step S402, a mixing operation
is performed. The mixing operation is the sane as that perfornmed at the
step S304 in the washing 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 is Iomered than the initial |evel
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After the mixing operation, the process procceds to the step S403. In the

event that the water level detected by the water-level switch 71 is lowered than the
initial Jevel as a result of the mixing operation, the main feed-water valve 50a is opened
to resupply water for the water level to the set water level.

Afier 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 wit_hin 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



chart of Fig. 6. First, the drain valve 68 is opened at a step S501. The
washing water wthin the- washing bath 30 is drained through the drain
space 66. The drain valve 68 is kepbéppen during the dewatering
process. Wen nost of the washing water is renoved fromthe | aundry,
switching between the clutch device 42 and the brake device 43 is made.
The timng of the .switching between the clutch device 42 and the brake
device 43 may be before the start of drain or concurrently with the
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bath 20. Then, the above washing water is discharged to the outside of
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switching between the clutch device 42 and the brake device 43 may be before the start
of drain or concurrently with the drain. Then, the motor 41 rotates the dewatering
shaft 44. Thus, the washing bath 30 performs the dewatering rotation. The
pulsometer 33 rotates together with the washing bath 30.

When the washing bath 30 rotates at é high speed, the laundry is pressed
against the perimeter wall of the washing bath 30 by a centrifugal force. Washing
water contained in the laﬁndry 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 whén it reaéhcs 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 to the outside of the outer box 10 through the drain pipe 61 and the



performed. The ion elution unit 100 is connected to the feed-water valve
50 through the connection pipe 50. Hereinafter, based on Figs 7 to 9,
the configuration and function of the ion elution unit 100 and the role
of the ion elution unit 100 when it is nounted 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 vertical cross sectional view and Fig. 8
is a schematic horizontal cross sectional view. The ion elution unit
100 i nclyg@guéh: bhenshaed case 110 formed froman insulating material
such as synthetic resin, silicon or rubber. The case 110 is placed such
that the axi IS - . hoyi I 1he- ped
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manner of the connection of the outlet 112 to the connection pipe 51 and
the washing machine 1 will be described.

Figs. 7 and 8 are cross sectional views of the ion elution umt 100. Fig. 7isa
vertical cross sectional view and Fig. 8 is a schematic horizontal cross sectional view.
The ion elution unit 100 includes a tube-shaped case 110 formed from an insulating
material such as synthetic resin, silicon or rubber. The case 110 is placed such 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 11la 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.



t he manner of the connection of the feed-water hose 180 to the inlet 111
are not limted to the aforenentioned thread systens. Any

wat er-rel ati ng connection systens whixgh are generally used in
househol ds such as cl anping rings or collet-chuck type connection
devices may be enployed. Further, in the present enbodi nent, the outlet
112 is coupled to the connection pipe 51 protruded towards the upper
surface of the back panel 12 of the washing nachine 1, the conponent to
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the cap such that they are spaced apart Trom each other. "By covering
t he opequgmgﬁm%mge cal0 With the cap 117, the electrodes 113, 114
are secured to the insi"de of the case 110 such that they extend in the
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secured to the cap I'ng ca
pipe 51 protruded towards the upper surface of the back panel 12 of the washing

machine 1, the component to which the outlet 112 is coupled is not limited to the
connection pipe 51. The outlet 112 may be coupled to any components placed
between the outlet 112 and the feed-water valve 50. The outlet 112 may be directly
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 iwo
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, zine, 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



119 extending fromthe power supply unit 101 (see Fig. 1) is inserted
into the watertight cap 118. The feeding cable 119 includes insulating
core wires 119a, 119b inside thereofyg The insulating core wire 119a is
connected to the term nal portion 115 and the insulating core wire 11
9b is connected to the termnal portion 116 within the watertight cap
118. In order to prevent water fromleaking into the watertight cap
118A, a proper watertight sealing treatnent has been applied between
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supply unit /101 to, commercial power supply is extended fromthe power
suppl y Grfendin .eaWﬂé&r?Ft{OHé)fg‘&‘s&s\ﬁéQ water flows fromthe inlet 111 to
the outlet 112 in parallel wth the |ongitudinal direction of the
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el ectrodes 113, 114 in the presence of water within the case 110, netal
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side of the electrodes 113, 114. Fig. 9 is a circuit block di agram of
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is connected to the commercial power supply 121 through -30- a power
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voltage. The actuator portion of the power supply switch 132 is exposed
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fromthe outside. The output voltage of the transforner 122 is

rectified Q}/ a full-wave rectifier circuit 123 and then changed to a
const ant ¥o %'age by a constant voltage circuit 124. A constant current

circuit 125 | n order to prevent water from leaking into the watertight cap 118A, a proper
watertight sealing treatment has been applied between the case 110 and the cap 117 and
between the cap 117 and the electrodes 115, 116, between the cap 117 and the
watertight cap 118, and between the watertight cap 118 and the feeding cable 119.

The power 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 110,
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 1on elution

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



connected to the constant voltage circuit 124. The constant current
circuit 125 operates to supply a constant current to an el ectrode
driving circuit 150, which will be dgscribed |ater, regardless of
changes of the resistance within the electrode driving circuit 150. A
rectifier diode 126 is connected to the commercial power supply 121 in
parallel with the transformer 122. The output voltage of the rectifier
di ode 126 is snoothed by a condenser 127, then changed to a constant
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voltage to a line LI and applies a |owlevel voltage or OFF (zero
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transistor 2 turns on. Wen the transistor 2 turns on, this generates
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of the transistor 3, which turns on the transistor 3. -31- On the
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in the OFF state and the transistor 4 is in the OFF state. In this
state, cHrhiepée flow fromthe electrode 113 at the anode side and the
el ectrode 114 at the cathode side. Thus, netal ions, which are positive
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parallel with the transformer 122. The output voltage of the rectifier diode 126 is
smoothed by a condenser 127, then changed to a constant voltage by a constant voltage
circuit 128, and then supplied to a micro computer 130. The micro computer 130
activates and controls a triac 129 connected between one 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 Q3.



When the ion elution unit 100 is fed wwth a current in a single
direction for a long tine, the electrode 113 which is in the anode side
in Fig. 9 wears and inpurities in thg water adhere to the electrode 114
which is in the cathode 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 cl eaning node, the mcro conputer 130
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etc., tHAuEHEGHI0.current circuit 125 increases its out put voltage to
prevent decreases in the current. However, when the cunulative
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control such that the voltages on the lines L1 and L2 are reversed to generate currents
flowing in the opposite direction through the electrodes 113, 114. In this case, the
transistors Q1 and Q2 turn on and the transistors Q2 and Q3 are in the OFF state. The
micro computer 130 has a counter function and performs the aforementioned switching
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 cwrent circuit 125
increases its output voltage to prevent decreases in the current. However, when the
cumulative operating time becomeé 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



m cro conmputer 130 drives a warning annunci ation neans 131 through a
line L3 to cause it to performa predeterm ned warni ng annunci ati on.
The warni ng annunci ati on neans 131 ig.constituted by a proper display

¥ means 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 troubles
such as short-circuits in the electrode driving circuit 150, there is
provided a current detection circuit 161 for detecting a current being
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the ion elution unit 100 and the_  power supply unit 101 is used_as
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fl ows generate when the feed-water valve 50 is opened. The power supply
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equal to or greater than a predetermined maximum current value. Based on the output
from the current detection circuit 161, the micro computer 130 drives the warning
display means 131. Also, when the output voltage of the constant current circuit 125
reduces below a predetermined minimum value, a voltage detection circuit 162 detects
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



the step S401 (feeding water) in the flow chart of Fig. 5, the power
supply switch 132 is turned on to feed a current to the el ectrodes 113,
114 to elute ions of the nmetal consBBtuting the electrodes into the
water. In the case where the netal constituting the electrodes is
silver, the follow ng reaction occurs; Ag -* Ag++ C. Thus, silver ions
Ag+ are eluted into the water. The current flow ng between the

el ectrodes is a direct current. The water containing netal ions is
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feed-water opening 53.

The length of the feeding time is set by the timer 133. The length of time
required for raising the metal ion concentration in the rinsing water to a predetermined
level is dependent on the amount of the rinsing water. Therefore, the time setting of
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 sﬁrface 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 tons 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



In the case where a finishing agent is to be. introduced, the
introducing operation is perfornmed near the end of the step S404 (main
water flow). At this tine, the sub fged-water valve 50b is opened to
flow water 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 room55, the finishing agent is introduced into
the washing bath 30 together with water fromthe siphon portion 57.
Since the siaphon Aebf aght, OGe UrifisiRl| Movhenfibhe mateep | el i gdiiormbhe
finishing agent room 55 reaches a ‘predeterm ned height, the liquid
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time has el apsed, the process_proceeds to a step S405 (bal ance). The

i ntroduction dit thgecasenwhereny fagdhing jagergeist ty hedingpdeseda the dtfeadseimgned
time has elapsed since the start of the rinsing with the rinsing water
cont ai niapgratiena$ perersned refr thetead of dimes stem 8404 émbimnniabn figvagesttthissahe.eni ng
agent) are introduced to the rinsing water at the sane tine, the netal
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effect occurs only when the water level within the finishing agent room 55 reaches a
predetermined height, the liquid finishing agent may be stored in the finishing agent
room 55 until water is supplied to the finishing agent room 55 at the time it is required.

When a predetermined amount (the amount sufficient to cause the siphon effect
in the siphon portion 57 or more) of water has been supplied to the finishing agent room
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. After 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



all oy of silver and copper. Silver ions eluted froma silver electrode
of fer excellent antibacterial effects and copper ions eluted froma
copper el ectrode offer excellent nolds. resistance. Also, silver ions and
copper ions can be concurrently eluted froman alloy of silver and
copper. Since silver ions are positive ions and laundry is
negative-charged in the water, silver ions are electrically adsorbed to
the laundry. Silver ions are electrically neutralized when adsorbed to

the | aundryeyid ﬁ{reéégf:ﬁbed?tiﬁ)eﬁnis\l}]iggsaé%! s BRrdGREd PIRRCmER] THAS thatd th
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ions will be less prone to react with chloride ions (negative ions), which are constituents
of the finishing agent (softening agent). Since silver tons are gradually adsorbed to the
laundry over time, the introduction of the finishing ageﬁt must be performed after some
time has elapsed. Therefore, 10 minutes of stirring time is secured after the
introduction of silver tons. As the stirring 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



setting of the tinmer 133 and then pushes the start key of the washing
machine 1 to start the |aundry-washing process. Nanely, when the
flowrate switch detects that a |arggg amount of water injection is
being performed at a second 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 mcro conputer 130 starts the operation and
feeds a t t
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Fig. 8, thbeasldecivaddss prokésh. Nufnely,evliihate dlovirale kaeH dele@bdipg aslugle t hat
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performed, the micro computer 130 starts the operation and feeds a current to the

electrodes 133, 134 for the time set by the timer 133.

The electrodes 113, 114 wear as the elution of metal ions is continued and thus
the amount of eluted metal ions decreases. 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 ioh
elution unit 100 must be replacéd 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 i1s 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



In order to enable knowing the length fromthe roots to the tip ends of
the electrodes 113, 114, the case 110 is forned as follows. Nanely, a
side surface (front surface) or the {pp surface of the case 110 is nade
froma transparent synthetic resin to formit as a sight-through
portion. It is determ ned whether or not the time to replace the ion
elution unit 100 cones by directly visually noticing the state of the

el ectrodes 113, 114 through the sight t hrough portion. In order to
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ion elution uni
113, 114 through the sight-through portion.

In order to provide the sight-through portion in the case 110, the entire case
110 may be formed from a transparent synthetic resin to enable looking the entire
electrodes 113, 114. Also, a slit including a transparent plate fitted therein may be
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 1on elution unit 100 may be made to be particularly larger or have a



new one and continuing to use the existing power supply unit 101. The
power supply unit 101 nmay enploy batteries instead of comrercial power
supply as the power supply. The battegies may be housed within the case
of the power supply unit 101. Wth this configuration, the

anti bacterial treatnent nmaybe perforned at places where comerci al
power supply may not be utilized, such as canp-sites or houses equi pped
with insufficient nunber of receptacles even though fed with conmrerci al
power sufiffbiént 5RO dh Bl 18 eﬁaﬁe,de&nﬁﬁﬁg% 5%%@& @E@hnef totﬂaﬁiaeé aReioh
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houses equipped with insufficient number of receptacles even though fed with

commercial power supply.

Embodiment 2

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 jon elution



time, a voltage is applied to the electrodes 113, 114 to cause the
elution of metal ions. The water containing metal ions flows out
through the water flow opening 11 Ca.; The ion elution unit 100 may be
sinmply enployed within water or enpl oyed with 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 1 I Ob. In the case where the
hook 110b is hung on sonmething to use the ion elution unit 100 with the
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washi ng hdlc Hiroeghl the Aasay, floweopening idOmeetihe entwebivaterhs feided vat e hose
180 to the ion elution unit 100. Further, the.ion elution operation is
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uni formion-containing water nay be generated. Therefore, netal ions
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. be suspended by hitching a string or the like to the hook 110b. In the case where the
hook 110b is hung on something to use the ion elution unit 100 with the case 110 placed
vertically, the electrodes 113, 114 can not be immersed in water when air has not been
removed from the case 110. Therefore, the case 110 may be provided with air relief
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 ioh 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.



generate water containing netal ions using a bucket, basin, cup, etc.
Therefore, when there is a need to apply the antibacterial treatnent to
a single handkerchief, only a small _gnount of netal ion-containing

wat er sufficient to i merse the single handkerchief can be generated
within a small container, which prevents wasting water resource. Wen
the power supply unit 101 of the ion elution unit 100 according to the
second enbodi nent is adapted to be driven by batteries, the
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When the power supply unit 101 of the ion elution unit 100 according to the
second embodiment is adapted to be driven by batieries, the antibacterial treatment
apparatus has complete portability. This widens the range of uses and, for example,
the antibacterial treatment apparatus can be 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



(for exanple, silver ions) which are added to water, which is supplied
fromthe washing machine 1 as a feed-water apparatus to objects (for
exanpl e, laundry). The ion elution unjt 300 is connected to a water
supply tap 201 through a first hose 202 and connected to the washing
machi ne 1 through a second hose 203. Thus, water supplied fromthe tap
201 is supplied to the washing machine 1 through the first hose 202,
the ion elution unit 300 and the second hose 203 in order. Fromthis

pl acemenjyafqthe ion elution unit 300, it can be said that the ion
elution unit 300 is placed outside of the washing machine 1 and pl aced
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enpl Oyeqmisg Ebfgﬁjd %nnlécsztieg % ?hehv?rgsliﬁng machine 1 through a second hose 203. Thus,
water supplied from the tap 201 is supplied to the washing machine 1 through the first
hose 202, the ion elution unit 300 and the second hose 203 in order.

From this placement of the ion elution unit 300, it can be said that the ion
elution unit 300 is placed 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 400

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



as previously described. That is, a nagnet having a magnetic force which
will not affect the internal circuit may be placed on the backsi de of
the driving unit 400, nanely the suihace of the driving unit 400 which
faces the washing machine 1, to renpovably contact and nmount the driving
unit 400 to the outer surface of the washing machine 1 wth the
magnetic force of the magnet. Further, the driving unit 400 is

el ectrically connected to the ion elution unit 300 through a code 500.

Thi s enghleam) CRet BY 1R ¥9ih@ukitf400 dh\h 1k LR JiRke Bl Walit4g®OR to
the ion elution unit 300 fromthe driving unit 400 through™the code 500.
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connecting portion 211 and a second connecting portion 212. (1-1. First
Connect iB¥fePor ti on) The first connecting portion 211 i s provided at one
end of the hose main body 210 and is communi cated and connected to the
wat er supply t4dpo,20the Tise Whare theddriving mnis 0D g plaoed pomheauter surface of
constructed by a fastening potion 221 and a novabl e neans 222 which are
separ ablthe washing mashine eite ifolldwigg nicFhodAhay bé sinplolybe irfsteat efiusigg pdrobk on
221 will be described. The fastening portion 221 is conprised of
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erentially and eévenly placed at an upper part of the outer
surface {ff surface of the driving wnit 400 which faces the washing machine 1, to removably
contact and mount the driving unit 400 to the outer surface of the washing machine 1
with the magnetic force of the magnet.
Further, the driving unit 400 is elecfrically connected to the ion elution unit 300
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



the hardware 231 and by fitting the hardware 231 to the tap 201 and
fastening themwith these screws, the hardware 231 is secured to the
tap 201. Thus, the hardware 231 can 4ge reliably fastened to the tap 201
by using sinple 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 nounted

i nside of the hardware 231. The screw connecting portion 232 includes a
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and thread grooves which are forned ont nner surface thereof and
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potion 221 to the novabl e neans 222. On the outer surface of this
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cylindrical portion 232a o e screw connecting portion 232, there is
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descri beo% thle BL&F surface of the hardware 231 at a position below the position of the screws.

Further, a sealing elastic member (for example, rubber) is mounted inside of the
hardware 231.

The screw connecting portion 232 includes a first cylindrical portion 232a
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 guides water



On the other hand, the novable means 222 is configured to include an
insertion portion 241, a novable portion 242, a connecting portion 243
and an engagi ng-and-1 ocking portion_gd4. The insertion portion 241 has
a substantially-cylindrical shape and the aforenentioned connecting
pipe 233 is inserted into the inside of the insertion portion 241. The
i nner dianmeter of the insertion portion 241 is substantially equal to
the outer dianmeter of the connecting pipe 233. In the wall of the
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242 is biased toward the upstreamside in the direction of water flow
(t owar d dngegingjaodldckirgy patibn @dd tdf ehdomeabiainteahe A92, 240ih lbyill dehicasibed
means 245 such as a spring. The novabl e portion 242 can be manual ly
pushed datsen toward the -45- downstream side (toward the hose main body
210). The connecting portion 243 is comruni cated and connected to the
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in order cure I'rst "hose 202 to the
The insertion portion 241 has a substantially-cylindrical shape and the

aforementioned connecting pipe 233 is inserted into the inside of the insertion portion
241. The inner diameter of the insertion portion 241 is substantially equal to the outer
diameter of the connecting pipe 233. In the wall of the insertion portion 241, there are
steel balls 241a with 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 haé 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



tap 201, the fastening portion 221 is first secured to the water supply
tap 201. Nanely, the hardware 231 is secured to the tap 201 by screw
fastening and the thread grooves of _sthe hardware 231 and the thread
grooves of the screw connecting portion 232 are engaged with each other
to secure them Then, while the novable portion 242 of the novabl e neans
222 is manually pushed down toward the downstream side in the water
flow direction and retained, the insertion portion 241 is inserted to

t he con LtROPL; teni ortion 221. At this tinme, any
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portion 221 angltHelforemexiadtied coRApSalldR, 1AbAles @Csbcatt the fieadbso20®io. the
Further, at the sane tine, the collar 234 -46- of the fastening portion
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Then, while the movable portion 242 of the movable means 222 is manually
pushed down toward the downstream side in the water flow direction and retained, the
insertion portion 241 is inserted to the connecting pipe 233 of the fastening portion 221.
At this time, any pushing force is not applied to the steel balls 241a in the radial
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



pressi ng against the steel balls 241a by the novable portion 242 is

rel eased, and accordingly the pressing against the connecting pipe 233
by the steel balls 24la is released.4ghis enables disengaging the
connecting pipe 233 fromthe insertion portion 241, thereby enabling
separating the fastening portion 221 fromthe novabl e neans 222. As
descri bed above, the first connecting portion 211 includes the fastening
portion 221 which is mounted to the tap 201 of the water supply and the
novabl e i ' rit ' /
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Therefore, wonen -47- (housew ves) or weak-handed persons can easily
attach apflafleB4dly thbenpaddys-pidldcllinggportion Dhe ismeabhley retened.22Phus! the
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portion 242 can be easily noved by t'he biasing force. Therefore, the

st eel baéécﬁrd#ﬁf ﬂg«?"Jl B{éﬁgngoa%gk%t H{eeaﬁﬁgctﬁ%zgiﬂé kic! hgy ﬁﬁeg oRel bAg PA 13€ig233

by the nove e portion t owar upstream'side in

the vat efo LLOW 1dhd S6H0scFadng 2 Wbhnecilf piRASHIA PG 37 TR e
241, thereby enabling separating the fastening portion 221 from the movable means
222. |

As described above, the first connecting portion 211 includes the fastening
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



easily secured to each other. As the novabl e neans 222, a configuration
for noving the novable portion 242 with a screw systemis possible.
However, the system described in thegresent enbodi ment has excell ent
usability and is |l 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 connecting portion 232 which
are separable fromeach other, it is possible to formthemintegrally.
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t he above descriﬁtion, it can be said that the fastening portion 221 of
the firthe stghballs i2dda sen theoppsiy rassedragringt thy corneeting pirenBbuibiethe can
be constructed by (a) the hardware 231 and the screw connecting portion
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may be originally equipped with a nenber corresponding to the

af or emendakighedudevachaih@ct ing portion 232. In this case, the first
connecting portion 211 nay be constituted by only the novabl e nmeans 222
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need for the fastening portion 221, thereby saving the product cost.
242 with a screw system is possible. However, the system described in the present

embodiment has excellent usability and is less prone to looseness, thereby ensuring
securing.

Further, while in the above description the fastening portion 221 includes the
hardware 231 and the screw connecting portion 232 which are separable from each
other, 1t 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.

Aiso, 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



(1-2. Second Connecting Portion) The second connecting portion 212 of
the first hose 202 is provided at the other end of the hose nmain body
210 and conmuni cated and connected tQgthe ion elution unit 300. In the
present enbodi nent, the second connecting portion 212 has conpletely
the sane configuration as that of the novabl e neans 222 of the

af orenentioned first connecting portion 211. Therefore, in order to
comuni cate and connect the first hose 202 with the ion elution unit
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therefore t he novabl e portion 242 is noved toward the ion eIutron uni t
300 by e donasting Hosiere2 b manderoastithigd iyagisy ssmovatde segaea?l o be he
novabl e portion 242 presses the steel balls 241a inwardly in the radial
di r ect i @dapfble he suahseater supphotaps @01 24Thiantsotiegstes te msteddbr thalthgeridda are
fitted in a slot 302c (see Fig. 15A) forned on the outer surface of the
connect ipoghign 322, (erby ghvihfiehe#HBdudticos! connecting portion 302 and press
the first connecting pipe 302. As a result, the second connecting pipe
212 and (Uzes&dohatogﬁmﬁ@t[roa@mgl pe 302 are secured to each other. Al so,

in order to separate the first hose 202 fromthe ion elution unit 300,
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(the upstream side in the water flow direction) to rel ease the pressr ng
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the same configuration as that of the movable means 222 of the aforementioned first
connecting portion 211.

Therefore, in order to communicate and connect the first hose 202 with the ion
elution unit 300, the following process may be performed. At first, as illustrated in Fig.
15A, 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 cotmecting 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



separated fromthe ion elution unit 300. Since the second connecting
portion 212 includes the novabl e neans 222 as described above, the
first hose 202 and the ion elution ungt 300 may be communi cated and
connected with each other or separated from each other through one-touch
operation of the novabl e neans 222. Therefore, the same effects as those
obtained by the first connecting portion 211 nmay be obtained and for
exanpl e, anyone can easily connect and di sconnect them (2. Second
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connect i%vaLMQm%g%? is; Hanuadly aney eR e wardghe hpse matshqdy H8dthsyrsiiedmt he
movabl e means 222 constituting the first connecting portion 211 or the
second diien@cthieriyatpo lowodirgctipnpto réleasefthe preshivgea2oBt thehBrseiconrectinge
second hose 203 and the ion elution unit 300 can be <easily connected or
di sconngottish HRAbyaths steehbals@ddad Goweqrdfyahd firficomashing gipe 5302 cambhi ne 1
can be easily connected or disconnected through the one-touch operation

of t he putiedlfteen neariase2fién pprtidne 2¢pnpideedoydinply grMarsteidse@0ascanhae f or
comuni cating and connecting the first hose 202 with the ion elution

uni t 30Qepabhed Fohsthe iip&udS2usndod. he second hose 203 descri bed above nmay
be formsdp fromrubber or resin to provide themwth flexibility. Thus,
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and the second hose 203 are subjected to vibrations (shock waves) or
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and connected with each other or separated from each other through one-touch
operation of the movable means 222. Therefore, the same effects as those obtained by
the first connecting portion 211 may be obtained and for example, anyone can easily
connect and disconnect them.

(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

easily connected or disconnected and also the second hose 203 and the washing



the like may be | essened due to the flexibility of the first hose 202
and the second hose 203. Therefore, the burden on the ion elution unit
300 connected to the first hose 202 _sgnd the second hose 203 may be
reduced, thus suppressing the occurrénce of failures, etc. Further,
there is little possibility of water |eaks at the connunicatlng and
connecting portions. Thus, the reliability of the ion elution unit 300
maybe i ncreased. Wiile in the above description both the first hose 202

and the ;seqopd bosg 2083y BavRddG ARL&e 2RE oftk-1 Qf?ﬂ&’iﬁh 53

ends, the present iInvention i1s not i mted to hi s COH%IQU ation. For
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havi ng read grooves 1'nc sed 0 i nner sur ereo

rotating th on in.the mai n body 210 may be
prOV|de&mgtgﬁﬁ§§@£%'%%?}Fﬁ%2ﬁ%§@: ?Hm5%5§’iqu§ﬁor exanpl e, the second
connecting portion 212) formthe first hose and the se ond hose
203. Furt her, g’lﬁ fﬁsfc%fﬁet%pgeané feegandghase 207 &@Sﬁﬁvﬁ 3RV P Reetprmed t he
opposite ends (the first connecting portion 211 and the second
connect ifffgn pubhar gy 2s) topravide Hisse Wil Alelibdity.2 18husFeveribmis @ortionst he
case where the connecting portions of the objects (the tap 201, the ion
el uti on cammun3d and tchenssdsh tongherdesti hese130% @ndvithe rsetdrel hoses 20hose 201
and the second hose 203 are to be connected are forned to be a
cyl i ndr ischbijectsth apebutivhs (shbcleadvag) oossaamblofonied (ldph blreesieed) educh yhbake er
thereof, the first hose 201 and the second -51- hose 203 having the

above cané ligdHay bhe Nesh@ed e e ONSGLiliey HBdke firdt H8S Y01 MdMBREEInd 1R
di sconnect them by rotation of the aforenmentioned cap-type connecting

por ti on.pg3Futthdefore, de GRABRLE TheMohb1lile GRM dodidnAtded e 'ﬂrﬁ hoté203 he

nunber of conponent’s of the connecting portions nay be reduced, thereby
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el ution uni hose I’y connec 0’the
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connecting portions. Thus, the reliability of the ion elution unit 300 may be increased.
While in the above description both the first hose 202 and the second hose 203
~ bave the movable means 222 at the opposite ends, the present invention is not limited to
this configuration. For example, as illustrated in Fig. 16, a cap-type connecting
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



portion. (3. lon Elution Unit) Next, detail configurations of the ion
elution unit 300 will be described. Fig. 17 is a perspective view
illustrating the appearance of the igj_elution unit 300 connected to
the first hose 202. Figs 18 to 20 are a front view of the ion elution
unit 300, a cross sectional view of the ion elution unit 300 viewed from
t he behind, and a cross sectional view of the ion elution unit 300
viewed | aterally, wherein the ion elution unit 300 is connected to the

vat er supRLYos 3Bvidd thd E&H%nﬁg&a{ibﬁ fay RS8nA0d (BNBakOR B QRntti

300 includes a casé 300a including two"cabi nets abuttable “in the water

flow dirgegtk: r k r i i .

at t ached Fot et Moy (gpditol HEF Bl Blned 5. GRR OFh&uhiE Hion,
between the ion elutign unit 3 and the.first, hose, 200.t0 prevent. the
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il ustr%i’i ng in_detail the Lnterg&i cgeﬁ)tstru_cti on of the ion elution
unit 3000€ RHREPAFHARRIBY Po RO Y saYg thaprgdugizopls 5 cross
sectional viewillustrating in detail the internal construction of the

i on el uti on unhlso.3tspendingpi the eonfigutign jof the ienstntionsunit 309s thedlitsidhgsa
these figures, the ion elution unit 300 includes a unit main body 301,
a first 2@mache dgeqblyrdonoect@O, thaneh elusec omid 3600rabt ifingg hpsr 22omaB 8.
-52- Hereinafter, the respective configurations will be described.

(3-1. FidoshedBahnedic ivg &otivn @njt Fifethorouph «eowestypadrpock-typa B6Ening
comuni cates and connects the aforenentioned first hose 202 to the unit
mai n bodpor@@d and is formed integrally with the unit main body 301. The
first connecting portion 302 is configured to have a connecting pipe
302a ands3argndtih@dn GRidgp. The connecting pipe 302a is inserted into the
insertion portion 241 of the

Next, detail configurations of the ion elution unit 300 will be described.

Fig. 17 is a perspective view illustrating 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
unit 300, a cross sectional view of the ion elution unit 300 viewed from the behind, and
a cross sectional view of the ion elution unit 300 vieweci 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 3002 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 interna.l construction of the 1on 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.



second connecting portion 212 of the first hose 202. Wen the connecting
pi pe 302a has been inserted into the insertion portion 241, the collar
302b is engaged and | ocked by the enrgagi ng-and-|ocking portion 244 of
the first hose 202, which prevents the first hose 202 from di sengaged
fromthe ion elution unit 300. The first connecting portion 302 may be
al so configured as follows. Fig. 23 is an expl oded perspective view
illustrating anot her exenplary configuration of the first connecting

porti on BginafldH efé &ﬁﬁ%ﬂﬁgﬁﬂaﬂgnmﬂltﬂé) s@;ﬁ%di_ conprised of hardware

304 and a screw connecting portion 305. The rdware 304 has conpletely

t he samg,Gonf.l i £ hat of the hardware 231 of the first
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connecting portion first hose 202. The screw connecting
portion 305 h tgg conpletely the sang.configur.ation s that of _the
screM/connectﬁﬁﬁ BFEimﬁmfgﬁw%fp? @naggPeﬁgﬁP%BWQﬂB?i?% EYMTER i B
portion 211. Nanely, the ew _connectin ortion 305 includes a fjrst
cyl i ndri %mee‘b‘b‘?“Ffié'HStslwa%ﬁéW HF HIs e oty 41 3ndcis fprRad iniaer h’aﬂgi’and
t hread grooves which are forned on the inner surface thereof and are
engagabithe Wit inainebadyy EHd  Jrhsolist copnechieg poritasr 362 i eerdigyred: iveh#vgr dwar e
304, and a second cylindrical portion 305b having a substantially

cyl i ndr iconhecsihgpweaitda fod avdlirddade of the first cylindrical portion
305a apart therefromby a predeterm ned di stance. The openi ng portions

of these firstlheS®nnestingnpipe cdl2aperihsepted 30fa tlenthsédien y@edord 24y ldafndle i ca
portion 305b at the unit main body 301 side are attached onto a

doughnutsesdhdn@enettiag RE@s02 thef Gttt g 20DNewWhHartheesRiesting®pipk H0ga di sc.
Thus, the screw connecting portion 232 is formed. At the bottom of the

SCrew Copeesdd MeerR ihtcPthe I0RrtiddFortBh ba TBhE cBRAY3 (38 ks eNWHoEH o£ P TORKRY Cat es
with the second cylindrical portion 305b is integrally Tormed. Further,
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of the fhiorsg 50?@31% d%s%%‘gaged from the ion elution umt 300.

The first connecting portion 302 may be also configured as follows.

Fig. 23 is an exploded perspective view illustrating another exemplary
configuration of the first connecting portion 302. This first connecting portion 302 is
comprised of hardware 304 and a screw connecting portion 305. The hardware 304
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



Wth this configuration, the ion elution unit 300 and the first hose 202
can be connected to each other by inserting the second cylindrical
portion 305b into the insertion porgion 241 of the first hose 202 and
securing them Thus, the ion elution wunit 300 can be conmunicated and
connected to the water supply tap 201 through the first hose 202. On
the ot her hand, by securing the hardware 304 to the tap 201 usi ng screws
and engagi ng the thread grooves on the hardware 304 with the thread

grooves c??l'i‘ncfr{’t@l pdrtib® BOSY hid el £8dndPS/1 iRl 38R $d3® dtQRe Bhi AL baA t 300

may be also directly connected to the tap 201 w thout using the first
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portion 302, in comunicatin connectin e 1on elutiron unit 300

to the . t fiar connectin ort.hon.302 .can be easily adapted
to both%?ﬁ%gg%%er@ﬁ”bﬁ%?é??ﬁbn?ﬁ%mgfggﬁnu%%é%ﬂgﬁfdand the case of not
enpl oying the fiyst hose 202. (3-2. Second Con ting Portio

T ustrated | At bottSR LIRS soren fimmedgneprEomADs: Mg omalio Rdsn 30!
comuni cat es and connects the aforenentioned second hose 203 (see Fig.
11) wi t Whighe compunicates Wilbie stsend sylindrigeppeeien 30dgtsaimseralist Formed- uni t
mai n body 301. The second connecting pipe 303 is configured to include
a conne&uithey, hepecd3ylindricad pediona305Bd8tnntigired tTheve a shapstingh parples 303a
is inserted into the insertion portion of the first connecting portion
of the ssededintwte ix@Rion\Woetiornt 2vel cfthaewvablg npape2Z0@Hhe fisst hew202i nsert ed
into the above insertion portion, the collar 303b is engaged and | ocked

by the engagiWigh thidedrfighiatignphitib® Blutibn iR 390 e dhd As® hdt320Mburce
prevents the second hose 203 from di sengaged fromthe ion elution unit
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fittable to the connectionh pipe 51 (see Fig. 1) of the washing machi ne

1. insertion portion 241 of the first hose 202 and securing them. Thus, the ion elution

unit 300 can be communicated 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 grooves on the hardware 304 with the thread grooves on the
first cylindrical portion 305a, the 1on 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.



Wth this configuration, the ion elution unit 300 and the second hose
203 are connected to each other by inserting the connecting pipe 303a
into the insertion portion 241 of tka. second hose 203 and securing
them Therefore, the ion elution unit 300 can be communicated and
connected to the washing nmachine 1 through the second hose 203. On the
ot her hand, the ion elution unit 300 may be directly comuni cated and
connected to the washing nachine | by fitting the connecting pipe 303a

to the conneqme%nae@mﬁ%p@f:so@aqs WA dnfoRd Rerbion ﬁﬁfrﬂbf‘%eyﬁré{“ th
this configuration of the Second connecting portion 303, in
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be commyni cat eq. and connec ed tqQ the first hose 202 or the water supply
tap 201 XAdrammdisengaged femdhe i duamomitiOpe conmuni cat ed and connect ed

to the second hose 203 or the washing machine 1 wth a si

conf i gur at i on.Alyhithe dinstgcaneding pige he iplomeet tcbs r pe ﬁ@a'iﬂ@rfoeth@tl on
unit 300. (3-3. Unit Main Body) -55- The unit main body 301 is forned

f rom an donsestiat pipg Shdsaerkigl 1)(dfohe wadnmy machimsi.n) . Water supplied from
the tap 201 flows therethrough and then is supplied to the washing
machi ne 1. ThéViihitis cenfigupaityh, SeElioardihtimesminl¢@iand de etael hade@933td, 312
and includes termnal portions 313, 314 corresponding to the respective
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pl at es 6f41)f the second hose 203 and securing them. Therefore, the ion elution unit 300 can
be communicated and connected to the washing machine 1 through the second hose 203.
On the other hand, the ion elution unit 300 may be directly communicated and
connected to the washing machine 1 by fitting the connecting pipe 303a to 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 1on elution unit 300.

(3-3. Unit Main Body)



cnt3 cmwith a thickness of about 0.5 nm The el ectrodes are placed such
that the distance between their opposing surfaces gradually decreases
fromthe upstreamside (the upper sigde in Figs. 21 and 22) to the
downstream side (the lower side in Figs. 21 and 22) in the water flow
direction of water flow ng through the unit main body 301. By applying a
vol tage between the pair of electrodes 311, 312 fromthe driving unit
400 which will be described | ater through the code 500 and the term nal

portions = 313.rudhhit HkabodyOStR A fr E&'tﬁ%ﬂaﬁﬁ%muhﬁ‘i‘g\%n%ﬁsﬁﬂggﬁz%t le,312.

Then, the above neta Ions are ed to water ng t e’unit
in body..301 S ' jed.to t g ks
rot Al | e B SBBLIPE el POS R R BROER R e
| ectrod 311 12 | ilver, 4 || f t il
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el ectrode of fer excellent antjihacterial effects and copper ions eluted

froma ¢apdndes terupyeriansi 3o M perEssponding) tor b irearites. clogtenges 3Hom an
alloy of these netals, _ions of the constituting netals of the alloy can
be el ut 6d2 anfadeipptieg pasfipnglexcel l ent  antibacterial effect and nold
resi stance. Therefore, by constituting the electrodes 311, 312 froma
proper r@{3al. Eleftfodes)s i nherent to the nmetal can be obtained. Further, it
is not necessary to constitute the both el ectrodes 311, 312 fromthe

same netal andherdedrodés®liel3eRtare dasstiniyd be flaophitd-sHapedl sitved plaas of 1
i nsol ubl e el ectrode -56- (for exanple, titaniun) or a carbon el ectrode.

Here, thgn@nérhbset @ thidltne8® 6N alig .9 ok heTkasectRdel akdBlasdd Mfh BheGEr odes
as the electrodes 311, 312 will be concretely described as follows. For
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propagati on of fungus. s naturally ess and contains, as a
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By applying a voltage between the pair of electrodes 311, 312 from the driving
unit 400 which will be described later through the code 500 and the terminal portions
313, 314, metal ions are eluted from the electrodes 311, 312. Then, the above metal
ions are added to water flowing through the unit main body 301 and the water is
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 antibacterial 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, 1t is not necessary to constitute the both electrodes 311, 312 from the

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



the resultant fatty acid snells. However, in the case of enploying
silver electrodes as the electrodes 311, 312, when a voltage is applied
to these electrodes, the follow ng regction occurs at the electrode at
the anode side: Ag -> Ag++ e7, and thus silver ions are eluted in the
water. The silver ions affect fungus which is the source of snells,

thus inactivating the fungus. Therefore, the constituents (glyceride)
of sweat will not be generated by deconposition, which suppresses

generaii@g}é&nwgpﬁﬁﬁnmﬁqﬁ5Q§ﬂxmaighgggnt|oned i nactivation nmeans the
effects of ster |Z|ng, elimnating or destroying fungus, or

deconposi tion,y I%m; r , 312
are formed i nt egr atfl dc%?l[’ahg}eglrlﬁl}m%(ﬁh% %agggf hﬁﬂg gﬂ%reéf%clﬁﬁgﬁasg&% 301
f or med i he el ectrodes..3 2 may be formed by a

met hod VShé éal)ééyéw%ﬁ’gf%?%oﬁcfg%l d%%cflfe §i§§ "thin a phot o-curing resin
and cures thePreS| n by ultraviolet irradiati n or &Bod whi ¢ Bl aces
and hol ds t he FOEI BARPladica1a PesPn FHEaks. it @lothamellnt LBHUE Sau5

therein and cgols and cures the resin (|nsert mol ding). Further, wth
this i ntREGRAEPLIH OfifAREUS: hEWeRledt pejtedly3ader] egsL 2ndh CoNtay §p 3ot ENSEUERE n t he
unit main body 301 by a part of the inner wall thereof. For exanple, in
‘the caseglydeside indheding fattynasich ahdgyyc80a. i the ghysernideuisattctyppssed diyafungus,
cabinets attached to one another, there is a risk of water |eaks from

t he i nsitherebipenegdting Aatty heid) asnctasnlesf dic ddeempositibn nEtir. glitanideer Thiny
integrally formng the unit main body 301 with the electrodes 311, 312
encl osedhéfb@ﬁl@nmfat@rmﬁpsmﬁlgno probl em of water |eaks through the
junctures and thus the sealing capability of unit mai m body 301 nay be
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and are | essened as a result of e elution of netal i1ons. Accordingly,
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electrode at the anode side: Ag — Ag’ + €7, and thus silver ions are eluted in the water.

The silver ions affect fongus which is the source of smells, thus inactivating the fungus.
Therefore, the constituents (glyceride) of sweat will not be generated by decomposition,
which suppresses generation of smells. Further, aforementioned inactivation means
the effects of sterilizing, eliminating or destroying fungus, or decomposition,
elimination, etc.

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 imtroduces 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



case, the voltage required to feed an equi val ent current through the

el ectrodes 311, 312 for ensuring a predeterm ned anount of eluted netal
ions is increased. However, the voliage which can be supplied has an
upper limt. Wen the voltage reaches the upper |limt, the current
flowi ng through the el ectrodes 311, 312 decreases fromthen on
Consequently, the anount of eluted netal ions is decreased, which
prevents a predeternined concentration of nmetal ions from being
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Nanel y, 61 nit.main body 301 of the present enbodl ment is a
di sposafPEeRip@aiMpRed gy enabling replacing it as a unit, inproper
assenbly or deformation of the el ectrodes can be prevent ed when a user

repl aces the Fartes fhaglectendas 8hus 13 giadually aveas ard pip lessergd ase esalioft he

repl acenent. Wiile in the present enbodi nent there has been described a
case whdheecltien ofimatalians bhedprdinglyi the |didarebepaden the wigptrofesel deBilddes
311, 312, the nunber of the electrodes is not limted to this. Even
when t hevillttietineraased aadyhSQiface ataas f cleotreddsiBdn, 3 28will oreduesl r ddelsis t he
effects of the present invention may be obtained by applying a voltage

to theseas), @ed vadaes réquired s geecliR@ @uitialedd c@reriBlirahgh BR%lectddes 211, Bepm nal
portions) The term nal portions 313, 314 are term nals for electricall y
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formedthrough he side wall of the wunit main body 301. One ends of the
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limit, the current flowing through the electrodes 311, 312 decreases from then on.
Consequently, the amount of eluted metal ions is decreased, which prevents a
predetermined concentration of metal ions from being ensured. Therefore, in order to
reliably obtain the antibacterial effects of metal ions, the electrodes 311, 312 must be
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 includes 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



ends are electrically connected to the driving unit 400 through the code
500. The aforenentioned silver soldering is a nethod which bonds netal
to a base material by using, as a sggdering material, a silver alloy of
silver and copper or zinc etc., and by nelting the soldering materi al
which nelts at a | ower tenperature than the base material, wthout
nelting the netal of the base material. In the present enbodi nent, the
term nal portions 313, 314 are configured to have a shape with a round
Cross s [ t t ' : quass - t - unj t
mai n body Séoi%t?&\(/i\f%’ﬁtﬁ?rﬁf%&go(gr;ffe}hgﬁégg%e?lgrll, t&gni nt er&?\a %I?ééggﬂragﬁ(y\lﬁg %r
pressur t i i 1.1 circunferentially applied
to the g)fo (l)trg en%ntp‘?sghéieggﬁc’%%rtpicgﬁsgxgggl%l Hééﬁf)lgﬁré%mng S'porti ons 313, 314

passi ng gtgr h the unit .main body 301, which reduces the possibility
of wat erCTeakKETRLPEIRDgh wat er pressures. As a result, the ion
elution unit 0 may, be safely utiljzed. Further, even when such a
configurationj @W%@Wloﬁ%éﬂé 3} are; W@Waﬁﬁ?cﬁﬁ@uﬁ’ﬁmﬁ%ﬁ“ﬁgﬁﬁcti on
of the ion elution_ unit 300, and thus the production margin can be
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melting the soldering material which melts at a lower temperature than the base material,
without melting the metal of the base material.

In the present embodiment, the terminal portions 313, 314 are configured to
have a shape with a round cross section at least at the portion which passes throﬁgh the
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



the water flows. In the present enbodi nent, the detecting portion 315 is
provi ded upstream of the electrodes 311, 312 in the water flow
direction within the unit main body s301. This detecting portion 315
includes a rotator 316 (see Fig. 24), a nagnet 317 and a nagnetism
detecting portion 318. Fig. 24 is an enlarged perspective view
illustrating the rotator 316. The rotator 316 is rotated by water

passi ng through the unit main body 301 and includes a rotation shaft
321 in they { r i hen I fat { d by
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Fig. 24 is an enlarged perspective view illustrating the rotator 316. The

rotator 316 is rotated by water passing through the unit main body 301 and includes a
rotation shaft 321 in the water flow direction. The rotation shaft 321 is supported by a
bearing which is not shown. Two vanes 322 which receive water are attached to the-
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



t he change of the magneti smof the nmagnet 317 without contacting to it
through the resin formng the wall of the unit main body 301. In the
af orenenti oned configuration, when thg rotator 316 rotates due to water
flow ng through the unit main body 301, the magneti sm (rmagnetic fl ux,
magnetic field) generated fromthe magnet 317 al so changes. By
detecting the change of the nmagnetismw th the magneti sm detecting
portion 318 without contacting to it, the presence or absence of water
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flowrate of water is low Further, the nunber of rotations of the

rot at or b3dp30harPasmagdetisthedrediting @onivntI1E i§ Foamied doen ohall € féd devdctigg wat er
and therefore the magneti smdetecting portion 318 can accurately detect
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315 is fr%ﬁﬁgmiﬁ%ﬂ@%ﬂjéfyﬂ]%hnfaﬂpbdﬁirﬁnﬁai n body 301, the detecting

portion 315 may be forned to be se able fromthe unit main body 315.
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flowing through the unit main body 301, the magnetism (magnetic flux, magnetic field)
generated from the magnet 317 also changes. By detecting the change of the
magnetism with the magnetism detecting portion 318 without contacting to it, the
presence or absence of water flows within the unit main body 301 can be detected.

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 untt 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



conbined. In this case, when the unit main body 301 is required to be
repl aced due to wear of the electrodes 311, 312 within the unit main
body 301, it is unnecessary to replgge the detecting portion 315. As a
result, the detecting portion 315 may be effectively utilized, thereby
saving the cost of replacenent 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 the water flow direction, and it
may be ; I L 0G;
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The installing position of the detecting portion 315 is not limited to upstream

of the electrodes 311, 312 of the unit main body 301 in the water flow direction, and it
may be downstream of the electrodes 311, 312. Also, the detecting portion 315 may
Be provided in a flow-out-direction variable 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.



flowtype system the nagnetism detection may be performed by detecting
the difference between the magneti smwhen there are water flows and the
magneti smwhen there is no water flga not by detecting the rotation
speed of the rotator 316, and thus water flows can be certainly
detected even with a detecting portion (hall IC) with a |low response
speed. As descri bed above, the detecting portion 315 may configured to

i nclude a novable body which noves with water flows, a magnet encl osed
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water flows can be certainly detected even with a detecting portion (hall IC) with a low
response speed.

As described above, the detecting portion 315 may configured to include a
movable body which moves 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 anfibacterial 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.



f eed-wat er apparatus. Thus, the ion elution unit 300 is configured to be
renovably installed on the aforenentioned supply path. Thus, the ion
generating portion may be retrofittegsto the outside of the washing
machine 1 and therefore even when the washing nmachine 1 is an existing
type of washing nmachi ne which does not originally include an ion
generating portion, a washing nmachi ne equival ent to the washi ng machi ne
1 including the ion generating portion may be realized. Therefore,

unnecessary r ephacoeEificalBf, thd @bsvrsiangnBRERE Pertich BURAs@atcHeR) 8eipg t he
washi ng machine 1 wth a washing machine 1 equi pped with an "ion
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such that the water path is constituted by the water supply tap 201,
the fird0lhaddbptie seeond qoppedtingtrogirnfier conr@ong theamiensan ge%oé%l wahe and

t he washing machine 1 (the connecting method of Fig. -64- 11). Second,

t her e i seendebdsedior offowingcivatgr tthebd euppdiedt footheufiiet-v30& sprematohar thhe
water path is constituted by the water supply tap 201, the ion elution

uni t 30CGced-Weter appaads.hobleus? @& adelufien wais 300ds waahigured 1o b&htmdyvatilher e
is a method for placing the ion elution unit 300 such that the water

path iSi@@ﬂﬁﬂkﬁﬁh@dﬁ@an&ﬂﬁmmggﬁﬁﬁﬁyﬁﬂly tap 201, the first hose 202, the
ion elution unit 300 and the washi ng machi ne 1.

Thus, the ion generating portion may be retrofitted to the outside of the
washi;ng machine 1 and therefore even when the washing machine 1 is an existing type
of washing machine which does not originally include an ion gemerating portion, a
washing machine equivalent to the washing machine 1 including the ion generating
portion may be realized. Therefore, unnecessary 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 300 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.



Since the ion elution unit 300 includes the first connecting portion 302
and the second connecting portion 303, there are increased variations
in the connection for installing thgsqion elution unit 300 on the water
supply path fromthe water supply tap 201 to the washing nachine 1 as
previ ously described. Therefore, it is possible to realize installing
nmet hods of the ion elution unit 300 according to the needs of users.
(3-5. O her Configurations of lon Elution Unit) (3-5-1. Shape of Unit
Mai n Body), Wiil e there has been previously described a case where the
unit main body 300 of the ion elution unit 300 has a shape extending
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el ectrodes 1 in,the .water flow direction for changing the flow
directi éﬁm&gjf\ﬂé%gﬁz%ﬂld%ﬁ’as}t%w%% gh. Nanmely, the unit main body 301
may be fornmed to be a shape for flowng out water in a different
direction fromifetheredhaimethnd o8 plasinadhe igardutian el 3P sushdbat e Wit nmi n
body 301. Further, Fig. 25 illustrates an exanple where the ion elution
uni t 30@athsis gpnidtted by donweter supnly tath20 dbefirss hpgd 302, dhe RO 1elutign it hi s
configuration, the flowout direction of water fromthe ion elution -65-

uni t 30606ayd the vetshingashchinenh.t he vertical direction to, for exanple, the
hori zont al direction and therefore the second hose 203 to be connect ed
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easily routed. Nanely, even when the distance between the connection
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small, the ion elution unit 300 and the washing machine 1 can be
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second hose 03. This reduces e physic en on the se e
203. 201 to the washing machine 1 as previously described. Therefore, it is possible to

realize installing methods of the ion elution unit 300 according to the needs of users.
(3-5. Other Configurations of Ton Elution Unit)
(3-5-1. Shape of Unit Main Body)

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



(3-5-2. Flowout Direction Changing Portion) Also, as illustrated in
Fig. 26, a flowout direction changing portion 306 for changing the
flowout direction of water fromtheg4nit main body 301 may be connected
to the unit main body 301 instead of bending the unit main body 301. The
fl owout direction changing portion 306 is constituted by a

cylindrical -shaped pipe which is bent substantially at a 90 degree
angle. One end of the flow out changing portion 306 is rotatably
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300 and the second hose 203 (see Fig. 11) Is fitted to the other end.

x;[ﬁrbo&g%g?%gvertl éfpﬁepfggsg\%cﬁlgqﬁﬁ%m% R@%&P{%& fo tﬂ%% anfi' ﬁP&@‘S‘B

degree I qQr.i.zo fI owsout dir n chan

portion On%ﬁs()f eaneut{%ﬁl tz%Op(} CF e‘r‘ltsgytwge%vaefﬁ?rﬁ MG |‘%féen%he

t hr ough cond hose 203.. Theref or t he seco hose 03 ca

unr est r aft ‘333 © £BRRREHPY PIRS| loéta?r"f?ﬁh‘&gﬁ@acg‘ %ﬁdmﬁﬁ He 1,
whi ch nmakes it easy to utiljize the ion elution unit 300. Further, a
state di%pl W higf@e&mﬁlémth&wn(f‘é@@w@t 359) angk thenwashing, rRghioni | cap e
which wll be described |ater nmay be unitized to the fl ow out direction
changi ngeopoeat¢doby ddeging thetshtandcizse 20Bywithouhforaiplyt bendingthesaeondi haset i on
changi ng portion 306, the state displaying section 402 can be placed at
a posi ti2)3. wihshedaes the physichibuwrdeveenthbyeccoadhese 2086- Thi s i nproves the
visibility of the state displaying section 402. Further, as illustrated
in Fig. @6-2acengdDiRetianChimekd Petipeytion 306a for engagi ng and

| ocking the collar 303b of the second connecting portion 303 of the ion

elution unit 306 rRYilRSrEP Y F%d 28N atiRv-But SitectivhfAGiRd pbARNS JoangRut
direction changing portion 306 to prevent the flow out d| rection

changi ngy Qﬁéxh%%fﬁﬁ@oﬁfﬁf@egﬁh BB watdh ﬁ%ﬂg@egﬂlltfrﬁa@ﬁba&sﬁs %@nge ESRRERET NY

portion 303 -3. Ang Pl acenment t MainBo
to the unit main body 301 instead of bending the unit main body 301.

The flow-out direction changing portion 306 is constituted by a
| cylindrical-shaped pipe which is bent substantially at a 90 degree angle. One end of
the flow-out changing portion 306 is rotatably mounted to the second connecting
portion 303 of the ion elution unit 300 and the second hose 203 (see Fig. 11) is 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 (sec Fig. 27) of the driving vnit 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.



VWhile the unit main body 301 having the aforenentioned configuration is
pl aced such that water flows vertically dowwardly therein, the present
invention is not limted to this plggenent. For exanple, the unit main
body 301 nay be configured to be obliquely placed, nanely the unit main
body 301 nmay be configured to be placed such that water flows obliquely
wWth respect to the vertical direction therein. The concept that water
flows obliquely with respect to the vertical direction includes the
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for the jon elution_ unit 300 can be w dened. (3-5-4. First Filter) As

i |1 ust r disagagsdiion the seeond opppectipg pogiomi303t filter 331 for elim nating
inmpurities -67- fromwater may be provided upstream in the water flow
di rect i dpr>-dfAngied BaesmenbdeEn@Main Bed9) i n the unit mai n body 301 of the
ion elution unit 300. Wth this configuration, inpurities such as debris
or nmetal scrapVhite Wat enit caain Hapeyad®le dtvedg bite tafiwementsdnetli doandipudfdn is

t hereby preventing such inpurities fromadhering to the electrodes 311,
312 or ¢lagdisach thet weenfiitwe veliesly aseswadly, théckh, tHdpresdimnviehBvmeRtnot

harnful effects caused by adhesion of inpurities (for exanple, decreases
in the ammto Bk pRlckinest. MHbAkxdrRNE) the unit main body 301 may be configured to
be obliquely placed, namely the unit main body 301 may be configured to be placed
such that water flows obliquely with respect to the vertical direction therein. The
concept that water flows obliquely with respect to the vertical direction includes the
case where water flows horizontally (laterally).

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.

(3-54.F inSt Filter)

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



Further, the first filter 331 is preferably configured to be placed at
the water inlet of the ion elution unit 300, nanely at the first
connecting portion 302. In this casgy there is a nerit that the

mai nt enance can be easily perfornmed since when the ion elution unit 300
is renoved fromthe supply path, a user can easily perform cl eaning of
the first filter. Further, as conpared with a configuration in which the
ion elution unit 300 is provided with a renoving portion for renoving

the firsfonf WhicPhaP®é préifed WEReAm O the WARPTBW &réc@ibn R thLUGRASBNCE
there is no need for "providi'ng such a renoving portion. Further, there

is no n-%ﬁliﬁl%“ﬁﬁ%ﬂ!iﬁ'g?#%lrof;mg%%ﬁ%ﬁ@#{?‘ﬁ’d at the renoving portion

and it is unnecessary r eaks. Preferably, the first
filter 331 is aged upstream of the detecting. portion 315.in . the water
1l ow di recti olnth (it R RUERR Fhnlnles BUPEL AR Rl st Bt Y B
in wate are evented fro dherjng to or clogging.in.the detecting
porti on b8 fesied i et ﬁlteagk @aﬁe&eh}é%aeéf@%%@a e P&lﬂ@%@?@cﬂﬁ%ﬁ@%mt i on
315 resulting in mal function. Also, the first filter 331 may be provided
on the Wdectodppil. pht ar ¢lpsging batysen the qleptrodes $11; §12.noEs p@yPréyenieen
the ion elution unit 300 and the tap 201 instead of within the

af or enmeheimenbefféctrcagbed byoadhesion domputities (forsexemple, detreassairethefareemt as

af orenenti oned can be obtained. (3-5-5. Second Filter) -68- A second

filter fobeluadimetaldons)g i mpurities in water may be provi ded downstream
in the water flow direction, of the electrodes 311, 312 within the unit

mai n body 30Fu@herf the firenfibis3 0 proferabdP @onfldiired sebOPthckd hi Gic watyr be
provided either within the ion elution unit 300 or on the water supply

path (f gileex@iMRlign elufioh it SERNEANRES 8t 1EGRkt Bainvesy béton o02¢e! i e uni t
300 and the washing nmachine 1. Wth this configuration, even if netal

scraps Qfiset B elseChE0gst ﬁﬁg}gaiﬁgeﬁlaﬁ;e dli%e daSily g{:ﬁt’%ﬂr&ﬁ site twinR0haiéh

flowed to fhe downstream si ey are arrest y the secon

elution unit 300 is removed from the supply path, a user can easily perform cleaning of
the first filter. Further, as compared with a configuration in which the ion elution unit
300 is provided with a removing portion for removing the first filter 331, 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.

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 portion 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)



filter. This prevent netal scraps fromcolliding on the apparatus (the
washi ng machine 1) or articles (laundry) resulting in harnful effects.
The second filter is preferably placggd at the water outlet of the ion
elution unit 300, namely in the second connecting portion 303. In this
case, a user can easily clean the second filter by renoving the ion
elution unit 300 fromthe supply path and therefore maintenance of the
second filter can be easily perfornmed. Further, as conpared with a

configuration A neWEhtdre fd,0 'EllﬁJlﬁHtfn onlgBJf)ﬁtlle%OQn : ‘%ﬁ ef Ol ege V‘?ﬁ)bld@d

renovi ng portion for renoving the se ter nu
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filter i be pl aced between the electrodes 311, 312 and the detecting
por t i on 283kbeiwaerbihe demplytionumit s0amdhihe washingimachiagd, the second filter

prevents nmetal scraps of the electrodes 311, 312 fromflow ng toward
downst ream siVdigh thish eprdfignrasicay even iﬁgndtﬁescmsalf tlecelegwodes did ,cHll2| ¢ofctherg on
the detecting portion 315 resulting in malfunction of the detecting
por ti on i&i Butied Bnit 38O aredflodapar the idownstean side, thenmeciiesgd Byrthé sstoadd
Second Connecting Portion from Unit Main Body) The aforenentioned first

connect ifif@r. POTHis preveiddndtalyschifs G taUbRd dnGh® ppasaRafiedivsHif®mathige uni t
mai n body 301 enclosing the el ectrodes 311, 31 Further, the

aforeneq§bpﬂ@@kggﬁgﬂgyyﬁgﬂﬁﬁéhpgnﬁgﬁngQBSOS nay be S|n1IarIy conflgured
to be separable fromthe unrt main body 301. In this case, when the
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300, namely in the second connecting portion 303. In this case, a user can easily clean
the second filter by removing the ion elution unit 300 from the supply path and
therefore maintenance of the second filter can be easily performed. Further, as
compared with a configuration in which the ion elution unit 300 is provided with a
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.



replace the first connecting portion 302 and the second connecting
portion 303. As a result, the first connecting portion 302 and the
second connecting portion 303 can beseffectively utilized, thereby
saving the cost of replacenent of the unit. (3-5-7. CGenerator) The ion
elution unit 300 according to the present enbodi nent may incorporates a
generator which generates electric power through rotation of a rotator
caused by water flows within the unit nmain body. The above rotator nay
be the r@tago 1 he Eeiesh t ' i .

cont i qurat S craton it JRE, ORRRCH] Boih dctons ClmPetlh Porgon o
voltage{ﬁﬁtﬁﬁ&gg&%;cally applied to the electrodes 311, 312 through
private power generation to automatically cause the elution of netal

ions. (3-5-8..,Oher Configurations of lon.CGenerating Portion). Wiile

t here has been §eSeF 58 O%e%ugﬁsén‘iﬂngeﬁﬂgr%orf‘%r}'ﬁgnln@?&ei B?Pflgﬁf%d §bbe
including the el ectrodes 311, 312 for eluting netal jons is_enployed as
t he i on SCRRIARIE dlomniie parpan body d0p cadesing thevdlentiodas 351, 3d2. | Fethegdhe
thereto. The ion elution portion nmnay be constituted by a netal-ion

el ut i ng atereEentigneds weousk sppnesting i noyéen $0B finale bassimilagy| somfigetedt fonbe
material) loaded in a cartridge which enables elution of netal ions by
f 1 owi ng sepdreble tiromo thghunithmaindrddyi de (mihihoast, whed thenmitameinl bodgSO1 i€ 4.
Driving Unit) -70- Next, details of the driving unit 400 wll be

descri bedquifddgto B/ Apledidge (@8 MEaard theskeabdesed M, 31p] anis \inG¥ées@ry rONt
view, a side viewand a rear viewillustrating the outer configuration

of the QkpMédhe YRittcof@utinEipdrticdB30B af thB!sekdhdHorbE Al doktitit 568.1 Ntk 4 he

internal detail constructron of the driving unit 400. The internal

e BV g, L £ by R Ry
Fig. 9 %fﬁet:tti.'\?el}ff Ltrﬂ?ged, tﬁ@?&&? 'sﬂqﬂé the cost of replacement of the unit.
(3-5-7. Generator)

The ion elution wunit 300 according to the present embodiment 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. 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 Ion Generating Portion)

While there has been described an example where the ion elution unit 300
including the electrodes 311, 312 for eluting metal ions is employed as the ion
generating portion, the present invention isnot 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)



The driving unit 400 drives the ion elution unit 300 and includes a
operating section 401, a state displaying section 402, a voltage
generating section 403, a transformgp circuit 404, a power-supply

vol tage detecting section 405, a current detection circuit 406, and a
control section 407. 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 o the vaRR MuilTBE Helivind b 4 kSBqFi 0. 27C and 27D).

Hereinafter, details of the respective contfigurations wll be

described. (4l J0RRE344 NArPACTLANNThe, ORRLAL A aREld0] fLig0aRkes @

user to performthe 0o ion of "swt e ‘operation of

the driving unit..400 and. i s conpri.sed. .of ngh,. a | ev . bujton etc.
By pr ov i e WP o SRR 6% of By Hli Finod! 19 Re
user ¢ | ace the driving unit 400 at a place which nmakes it easy to
oper at o Bk disaram ljediipe Lewtenl i oRrramopIg topdiivipe gRIt 300t hahe
driving unit 400. Particul ar ltﬁ/’ in the present enbodi nent, as

i |1 ust r aetegpal hasig gonstragtion 196 the gaviae it 4ed9 almosdthy sarepas that widle by a
rotation-type knob. Thus, the operating state of the driving unit 400
can be dayingycivéuudP yolnibeimad fsupplyt tiat Jy sillostrated an &Figh8nefethe fsth as
rotations, of the operating section 401. This elimnates the necessity
of 71 pnbedomeng a LED, etc., for displaying the OV OFF operating state
of the operation and also prevents wasteful electric power consunption

for such di spiTay driPaig isitiho0 ditved e ibM ehtios &indf 300adddeinyudéd ¥ 8peratifd
el ectric power consunption which would be otherwi se wasted nay be
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may be enpl oyed provided that” it utilizes no electric “power and the

oLate, | Mgkanocpianaed, kel Sy AEPUE AL chride
rotati Oﬁétegﬁor} Ql?cuit 406, and a control section 407. 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 1 therethrough (see Figs. 27C and 27D). Hereinafter, details of the respective
configurations 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 fne driving unit 400 and is compnsed of a knob, alever, 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 eliminates the necessity of



above knob, projections and depressions of a button, tilts of a |ever,
changes of the <collar and letters on a button, etc., are possible.
(4-2. State Displaying Section) The sjate displaying section 402

di spl ays the operating state of the driving unit 400 and is constituted
by LEDs, for exanple. More specifically, the state displaying section
402 is conprised of a battery-life display |anp 402a and a silver-ion
elution lanp 402b. The turning-on and turning-off of these |anps are

control | gdviaynd MEI%%%,%{ dﬁ?%%ﬁvﬁm?%/g@:ﬁnﬁgrﬁ?l :’]stzfl off %\?\%ﬂe@ﬁﬂm a}ﬁye
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is a lamp which blinks when a voltage generated fromthe voltage
generating secARoePATRgMsEien 41 mapee gaplyedpiwvideddhatiiutiligepne elgetris t he
el ectrodes 311, 312 and thus silver ions as netal ions are eluted. The
el uti on mfwei dndethe state thareofias dhengdde phykidaylyhtomamabdy essualtherotitmgetheby
providing the -72- silver ion displaying |anp 402b to informa user that

silver |gpesatmpsiatd of the driving unstef00C ams suoh beidahsthtetdhen@s Lot niono bf el ver
ions are certainly perforned and the tinme when silver .ions are el uted.
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according to the present invention. Wen the el ectrodes 311, 312 of the

ion el utd 9B % 1139830 RANBHALD tophe elution of silver ions and -
t hus the 0current ?3?03\,1' ng ?’rod’g%lé?ﬁe eH ectrodes 311, 312 have decreased

;({5 the @tfrﬁﬁ@ﬁgp?ﬁrgg S&R3RY" it can be determned that the el ectrodes

The state displaying section 402 displays the operating state of the driving unit
400 and is constituted by LEDs, for example. More specifically, the state displaying
section 402 is comprised of a battery-life display lamp 402a and a silver-ion elution
lamp 402b. The turning-on and turning-off of these lamps are controlled by the
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
appliéd 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



312 have reached the end of their life (the tinme to replace then).
Therefore, when the current detection circuit 406, which wll be
described | ater, detects that the curpent flow ng through the

el ectrodes 311, 312 decreases below a threshold val ue, the control
section 407 determ nes that the el ectrodes 311, 312 have worn and are
required to be replaced and causes the silver-ion displaying |anmp 402b
to rapidly blink. Consequently, it is possible to informthe user that

the replscenatdigiayidpelah@u@bub ii@0Brm distr BAIVEPRnY At elBANMB A BR1) i
necessary, thereby urging the user to performthe replacing operation.
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vol tage through the code 500 and thus there is no current flow ng
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driving unit 400 is in -73- the ON-state. Therefore, in this case,
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the silver-ion display lanmp 402b to rapidly blink to informthe user

about t hereRnasti@ionséintud 406 SREICRWillebe abdcPBed 1Rl RtdctsOfal AR Sltfdnent
detection portion 406. As descri bed above, in thé event of abnor mal
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conti nues
replaced and causes the silver-ion displaying lamp 402b to rapidly blink.

Consequently, it is possible to inform the user that the replacement of the ion elution
unit 300 (the unit main body 301) is necessary, thereby urging the user to perform the
replacing operation.

When the electrodes 311, 312 have worn, it must be prioritized over battery
exhaustion to urge the user to replace the ion elution umt 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 is in



to cause the battery-life display I anp 402a and the silver-ion elution

| anp 402b to be displayed (blinked or rapidly blinked) until the main
power supply (battery) gets exhausted. This makes it possible to
certainly informthe user about the abnormal states, thereby urging the
user to perform proper operations (replacenent of the battery,

repl acenment of the unit nmain body 301, or reconnection of the code 500).
Al so, a warning neans for generating warning sounds (for exanple, a

buzzer) peN-BGteP! ARG OR tIuI@S;aQer El‘ﬁ?iwwitﬁe 40 ioh&d &I}@ tﬁgg&tﬂrcﬂf the

af orementioned states which adverse ect netal i1on ution
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i ndi catiye of reduction of the current of the eI ectrodes 311, 312) from
the curr detection circuit 406. Since the driving unit 400 incl udes
the state dlsplaylng section 402 as previously described, the user can
easily grasp thedeisebed rbeyesimthe ofent hé abepimal stetasr{thenend ofsbtery dié.t he

di splay of the state displaying section 402. Al so, the above state

di spl ayiweprodd¢hd eactd®@Rs 3dy, b, doahgapanedt aftha wide ISDa,yetc)uwhichsadpaB@iyed
fromthe driving unit 400. In this case, only the display unit nmay be
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driving unit 400 may be placed on a side surface of the washi ng machi ne
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washi ng machine 1. Therefore, thé user can quickly grasp the operating
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may be placed on the ion i on u 300. By providi ay

uni't on fRg,an el bR fodRR og’@éﬁms 5y Sl GEF b8y e SROAAT o

intermao oper a ng st user’can grasp
operati nsgates, thereby urging the user to perform proper operations (replacement of the battery,

replacement of the unit main body 301, or reconnection of the code 500).

Also, a waming means for generating warning sounds (for example, a buzzer)
may be provided on the driving unit 400 and in the event of the aforementioned states
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



state of the ion elution unit 300. As previously described, the state

di spl ayi ng section 402 includes a plurality of display |anps, which are
the battery-life | anp 402a and the sjjqver-ion elution | anp 402b,
corresponding to respective operating states. However, the state

di spl aying section 402 may enpl oy a single display portion (display

| anp) for displaying a plurality of states by changing the displaying
node according to respective operating states. Nanely, the state
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conmponent s, thereby saving_ the cost of the driving unit 400 and the

el ectric powerAledribemresentioned dispday upihaaysks plagecher theénm elaton ynitot i ce
a plurality of display portions and can easily notice the operating
state. PB@0t hBy, pravidingghe dispkiy|wyt gotheiiom ebtios widt3 00¢c whyph ia theaolgect to

di spl ay space on the driving unit 400 and therefore the driving unit 400
may be beanbrigitedih teombel the mpaciting-stdie, theinkdretan dirfectiprapsthe wiperadng
single display lanp is utilized to display an excessive nunber of

st at es, stdi€ofthe iod@MtidPinie®®W.l y notice the operating state. Therefore,
t he nunber of the display | anps nay be determ ned in consideration of

both  the nueruiefioffle UaliBed. Thalise dishindlceabRuesicfthel ABIvhiRy BEI 1ty

for users. In thls regard, the configuration of Fig B enpl oyi ng two
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402 may employ a single display portion (display lamp) for displaying a plurality of

states by changing the displaying mode according to respective operating states.
Namely, the state displaying section 402 may be configured to change the
displaying mode of a single display lamp, for example, by turning on, blinking or
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.



be turned off after a predetermined tinme (for exanple, two seconds) has
el apsed since it starts lighting or blanking. In the case where the
vol tage generating section 403 is cgpstituted by a dry battery
(battery) 403a, waste of electric power consunption of the dry battery
403a can be reduced, thereby enabling using the dry battery 403a for a
long tinme. For exanple, in order to elute a predeterm ned anount of
silver ions fromthe electrodes 311, 312, it is necessary to feed a

current of ab@ykthet0 itMhé RatdeviRleat iRse isphdyl ladd 3s Alizéd & ipely hand,

in order to turn on a LED, a considerabl e anount” of current, nanmely a

t i j f i1+ 1 DG ,
current Qfesahe ﬁ%’a%%f IsBitdLAYE M8y fridy ?.Eke yeg@ﬂys'ﬂ?)gic@aﬁr}ggnepeg(lﬁgegﬁfe?

when a LED I's ed for a'long tineg, attery c ust ed
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for another application (for displayin he, LED), ..and thus the r.

bat t er y DFOSWRGRY ?fCB%erf‘ EEaﬁe?jg%aﬁﬁlﬁg?‘ta?d@ﬁ &i‘?ﬂﬁg‘gb S 5§ af F‘eg}‘é t he
silver-ion  elutiqn. However, turning off_ the silver-jon elution |anp
402b of r%&i'éd,éleea%l%@rlgaﬁpaﬁfﬁgg- ngﬁcftmzwms@N%lfitsew&atﬁ?%ﬁ@w@w Fa@ratlore has
el apsed, |imted energy such as the dry battery 403a may be effectively
uti | i zedalgneabetween the nembet efronstatmgtstitesiagd she vinidilgpjor usersi ng t he runni ng
cost. -76- Particularly, with this configuration which turns on and
turns of f theAddo, dersilveniel elutiom ldngnp022020hi uste displeying ceetionci®2whan it
is determ ned through circuit checks that the ion elution unit is under

t he st atbe twhed effaetnh predstcemitietl ailnc@or Bamply, wb lsycands)ftes eRgsed dife itiser
can verify, at power-on, whether or not the ion elution unit can be

Dy 1 he. S n o B e R ot on o whi ch
the sil\ehsin@Bd 6} YidrP Bah@FRb402D) 403a, waste of electric power consumption of the
dry battery 403a can be reduced, thereby enabling using the dry battery 403a for a long
time.
For example, in order to elute a predetermined amount of silver ions from the
electrodes 311, 312, it is necessary to feed a current of about 20 mA to the electrodes
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
clution.
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.



rapidly blinks, etc., in the event that abnormality is found at this
time, for informng the wuser about the abnormality, the user can
certainly know the abnormality. (4-3.7¢/0ltage Cenerating Section) The
vol t age generating section 403 generates a voltage to be applied to the
el ectrodes 311, 312 of the ion elution unit 300. More specifically, a
dry battery 403 a, a plug (power supply connector) which is inserted to
a donestic plug socket (commercial power supply) and a connection code

403b, and a AQadankdy, Wit theOebtEiatiiaien ShictPhib® SRAADEINEUEE B silvek-Rnd
direct current may be enployed as the voltage generating section 403.
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section 403 to the el'ectrodes 311, 312 is contr y the contro

section . Vi t F . £ v rating
section @ggcmt %Mttlﬁrg&]nﬁsecp %‘Jc}ﬁ%éﬁ%l\?%%%w h@%ﬁg"ﬁ%ﬁ %aélrh%rné)ns%ggﬁeelg&gferd tuit
404 which wll be described | ate and the.cade 500, netal 1it,ons ane

el uted fPEMTHETYSED BRAVEPE, VoY Ar pRthe AT gfilion gt ¢ be Bemial <o,
when t he vyol %%ﬁ generating.section 403 is consiituted by the_ battery
403a to BHEES b&’ﬁté@- ¥ BEWEE GENTIRIORGCAINPE SATRS BRrthe SUDFRIDERY ed
at arbitrary places. For exanple, the driving unit 400 can be utilized
even at @UpRzed. where comercial power supply can not be utilized or
pl aces where there is insufficient nunber of -77- receptacles even

t hough commer cfwathepowith theppinfiguatioddan uwvhich ztbe . silNem@hyclutitre larmpr402ban
use the driving unit 400 at arbitrary places to drive the ion elution

uni t  300sapidiyt biinks, etal i theeFetlabattabhéendite efoefd arthlieds) der loragngikci al
power supply. Also, the voltage generating section 403 may be confi gured

to incl uger Mdut e dbRSrmAity, tRebdef Eah 4PRmly kv afcdibgpmidiitpned plug and the

connection code 403b and the AC adapter. This enables driving the ion

el ution M[]j_tvoﬁgge Pgla e @ty he battery-drive and the drive of

commerci al power supply.” For exanple, under environnments where
The voltage generating section 403 generates a voltage to be applied to the

electrodes 311, 312 of the ion elution unit 300. More specifically, a dry battery 403a, a
plug (power supply connector) which is inserted to a domestic plug socket (commercial
power supply) and a ‘connection code 403b, and a AC adapter for converting an
alternating current into 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



commerci al power supply can not be utilized, the ion elution unit 300
can be driven by the dry battery 403 a, while under environnents where
commerci al power supply can be utillized, the comercial power supply
can be utilized through the aforenentioned plug and connection code
403b or the AC adapter. Thus, the user can select an optiml power
supply according to the power supply environnent in order to drive the
ion elution unit 300. Also, the ion elution unit 300 can be driven not
only by Badpkeles-eh ‘ﬂidi@h%@ﬁxmé&ﬁpp@\)éercﬁﬁﬁﬁﬁf SinThe ROMRL. SW%HJeYy, the8degby
saving the running cost and preventing “interruption of the "operation of
the driw jul 1 ery. -1 : . : t
generatfﬁggggg%f%ﬁggﬁgﬂﬁgkﬂggm%%ﬁégygﬁggﬁaﬁyggmﬁéﬁ%gwgéggFégbbat é%y and

the rec | tery m confi gured .t.0 be autgmatically charged
thr ough THOEY e bkt Ao AR e IMRER I G e B30 and T he AC
adapter. This ,elimnates the necessity of ovidin separated. battery
charger, ther e%l§°=it£%)Y@Wﬁ§en%§t§’rg %ecg%%(fpnméﬁg‘é@‘%@g?fﬁoﬁ%ﬁﬁ‘ﬁ%@ﬁﬂgg?i oned
plug as the voltage generating section 403 may be either connected to
the dri \ﬁlrﬁd)aﬁﬁwogeot%@rﬁf@ﬁgwn@wddaﬁ&@a@ ithfycergetio sefleot03bomgdahe AC
integrally with the driving unit 400 itself. This elimnates the
necessi tadapter. utlibig enabpstdriving thenieo telwiencwdie3 A Bispugthbetbshe battdny-drige
downsi zing the entire driving unit 400. This -78- may reduce the

i nst al | attlahe dpse of tanmichealepuivwar esuppliyvi Aoy exaniplelQthder ¢dvizbnmEnnsiicoe mer
Crcuit) The transformer circuit 404 is a circuit for transformng

(i ncr easdoffndtial pOLIrSABHIREN oV BE LiAligedgtrasRbREoA unit3O0\Rh badeven by
generating section 403 and supplying the transforned voltage to the
-ion el yhé aFy wHety 499, wRilOGRddr Qﬁvﬁ'&ﬂrﬂérﬁ,‘gwﬁé}’etcoﬂ)@&rbiﬂ%éw&%upﬁlg lc8n be
transfornmer ‘circuit 404, a sufficient voltage (for exanple, about 20 V)
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even in the case W e the

and connection code 403b or the AC adapter. Thus, the user can select an optimal
power supply according to the power supply environment in order to drive the ion
elution unit 300.

Also, the ion elﬁtion 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



vol t age generating section 403 is constituted by a common dry battery
403a which outputs a voltage of 1.5 V. Nanely, the voltage generating
section 403 can be constituted by theyglry batteries 403a which output a
voltage of 9 V or 12 V. However, 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 the driving unit

400 as ﬁfa?\fécwgmeiﬂgﬁnﬁic}aesgac&i@ismeieﬁﬁmh%ﬂﬁw@@n be avoi ded and al so
hi gher voltages can be output as required. Further, in the case where

conmer ci a4 PAWRIfosYR R Yeulty UtT 11 zed as the voltage generating section
403, the transfornmer circlit 404 decreases an AC of 100 V to about 2

V, for exanpl eqpd qra?lgﬁ)‘ﬁpgle Freii? ! &@% s Sancﬁr@*E}llt tqu?éot%an%?o %%%}G%Lin%?{}r 4

0
elution in the 1on “elution unit Al'so, rans rrcrrc 04
may be cqnfiqured tgo change.the lied vollage acc ing to,t.he | oad
(the r eonbriairey ol et B0 Sattiee proralifpsectER 307 aBd alPbujing 15
are driven a .constant current and if a high voltage is, always
appl i ed FB“S%EWP YoHags detieniongelptinm ph 369 « piacy ghe digang ppiti 404 ipgludee
el ectrodes 311, 312 other than the portion required for the netal ion
el ution this Fansermisy i fdgy swiicientt eltage (for examplec eheutalft Vo e reanse
circuit, resulting in wasteful electric power consunption. However, by
changi ngmetaicppitiedintbé iagduidepents¢ymen bt bbtaimeddves irpthe wassushare the
descri bed, the electric power loss is reduced, thereby effectively

utilizi ngoitdge deattating seetiver 493 i{ dormstinPaiviy -aSupminon \tilyt iageryDa0 R tahith
Section) The power-supply voltage detecting section 405 detects the end

of bat t ebitphisfa&olt@dc GOMSIV. suppl y abnormality by nonitoring the output
vol tage of the voltage generating

Namely, the voltage generating section 403 can be constituted by the dry
batteries 403a which output a voltage of 9 Vor 12 V. Howevér, these dry batteries are
expensive, require higher rumming cost and are difficult to continuously use, as
compared with a commonly used battery having an output of 1.5 V.

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 403. Mire specifically, when the output voltage of the voltage
generating section 403 reduces bel ow a predeterm ned vol tage, the
power - supply vol tage detecting sectign 405 determi nes that the battery
has reached the end of the life or there is power supply abnormality
and outputs a signal indicative thereof to the control section 407. 1In
this case, the control section 407 causes the battery-life | anp 402a of
the state displaying section 402 to blink for inform ng the user about
the occuh r@pC&nShnt BerreOBRMIR! lediltind AR SREHERT leYoctdd) poller CRaSuMRRIE t he
vol tage generating section 403 is constituted by the dry battery 403a,
it i's pegsi I ; t ?ﬁﬁﬁ y r end
of its IifégéﬁdBffﬂ@@Q?gn%ngﬁﬁg%f%%%é?fﬂﬁ |sé§%§ﬂ%?§¥gh?§ﬁ£§ﬂ?%#f
effects | h QUi Je i $ A ery
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constituted by either the dry battery 403a or commercial power supply,
if the GUYHYt voltage of the voltage generating section 403 reduces for
sone reasonﬁ, the ion_elution upit 300 can not properly operate and,

for exakpi ,OW?FES'&P%UHP“%E@]@Ftﬁﬁt% Jestig) i ons reduces. However, since

t he power-supply voltage detecting section 405 nonitors the out put

vol tage of t hdhegowateunpdneeliagenigiocting sentiond®) detects thecodwé hittary difean be
prevented, thereby enabling properly operating the ion elution unit

300. - 8@t ppwebsup@lyr abantmdDey g tmanitoting che dutpakheltege sfahe vditdgegenamting r cui t
406 detects the current flowing through the electrodes 311, 312 of the
ion el utseatonuddd. Mbreadidcifically)i whal tHeeobtpliedoleRs deihewdltagt epshiohd

val ue, outputs a signal indicative thereof to the control section 407.

When  t RE&icRW3eBluckSHEI6RS: Prell@¥niingd LalkRshek %owef-mg,pw {olea8 deRcting

determ ned that the el ectrodes 311, 312 have worn due to the el ution of

metal | QOIS RRrRhRE ALl nAlRalRN She LEPGIES 1HDS: BB Phokiel

life. Therefore, the contr sectl o causes the silver-ion
supply abnormality and outputs a signal indicative thereof to the control section 407.

In this case, the control section 407 causes the battery-life lamp 402a of the state
displaying section 402 to blink for informing the user about the occurrence of the
abnormality.

Consequently, in the case where the voltage generating section 403 is
constituted by the dry battery 403a, it is possible o 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 souice 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.



di splay lanmp 402b to rapidly blink for informng the user about the end
of the life of the electrodes 311, 312, thereby urging the user to
replace the ion elution unit 300 (ungf. main body 301). This may prevent
reduction of the anpunt of netal ions eluted fromthe electrodes 311,
312 due to wear of the electrodes 311, 312, resulting in | oss or
reduction of desired effects (for exanple, antibacterial effect) of
metal ions. Also, when the current detection circuit 406 detects that

the current caxeR9sRedida Ccitdgshol d value, it can be determ ned that
there is an abnormal state such as short-circuiting in the circuits or

the el ect todesy 3Ty o3 ZueTISE SHRLE 4dT ok DL 8 GehfSopfill ihelShEC O

circuit 406 may o a signhal 1 ndicative thereo control

section 407,and .t c rol _section .4 may .perform control inform
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cause the voltage generated at the voltage generating section 403 to be
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This may prevent reduction of the amount of metal ions eluted from the
electrodes 311, 312 due to wear of the electrodes 311, 312, resulting in ‘loss or reduction
of desired effects (for example, 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 electrodes 311, 312 of the ion elution unit 300 depending on the



not detect the above water flows. Wien there is no water flow in the
unit main body 301, the user or the apparatus do not require

met al -ions-containing water and do ngf_flow water, or there is no water
in the unit main body 301. Therefore, there is no need to elute netal
ions (silver ions) formthe electrodes 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 consunption in the

driving paichcdtQP-abHARE b8 Twatd ﬂS\%s tvﬁﬁuﬁ%é il RS @Q&%&t@&” ik he

af orenenti oned control, a voltage can be app |ed e el ectrodes 311,
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unit 400 can be elimnated. Also, if a voltage is applied to the

el ect r ocfghaion elafion YN0 Woerethi snagmetizm dﬁtecmgawrvw Rl of e igneutien n
body 301, there will be a high concentration of eluted netal ions
around tunét H0edteatziwates flows 3wthin vk wiit main podyEHt arglub seapuia tapplieatioon  of
metal ions. Further, water containing an unnecessarily-I|arge anount of
met al i aofshawditagheéo th82lecyedusr3dt £31,2 whercthe nmgnetdstn détectingymsticd3 Brdmnsi ve
nmetal of the electrodes 311, 312. Also, water containing an

unneces sk detgcthth@hbseraditiodts. on of netal ions will be generated, which
may provi de adverse effects. However, according to the aforenentioned

control, a volwage thete 1okt Sbwt In O Ak B8P 381 LineHtr Wiee t her e
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no water in the unit main body 301. Therefore, there is no need to elute metal jons

—

(silver ions) form the electrodes 311, 312 by applying a voltage. Therefore, if a
voltage is continued to be applied to the electrodes 311, 312, there will be wasteful
electric power consumption in the driving unit 400.

However, since the control section 407 performs 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, nam.ely 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



performed, which may elimnate user's mani pulation for controlling the
metal elution in synchronization with the feeding of water by the
apparatus. (4-7-2. Second Control) Thg-control section 407 may perform
control to change the voltage applied to the electrodes 311, 312 or the
current flow ng through the el ectrodes 311, 312 depending on the
detected flow rate, when the magnetism detecting portion 318 detects

the flowrate of water flowing within the unit mai n body 301. The fl ow

rate of goneranall evhicpplyi Reult iPRvishel wadeRtive wikRAlYoft B2 SOdromRs 1388, 312.
depending on the area or the place where the washing machine 1 is
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when the anmount® o r’lagg(%gw tgﬁaetaﬁoéela%l?ﬁﬁdS?n%t%P’\é\@%ﬁ?pllsinggalfpgleﬁﬁg
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effects for laundry (for exanple, antibacterial effect) can_not be
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contam nated by nmetal conpound adhered to the |aundry due to a | arge
anount cfucheasathei washing g@achlpndy éhe  editiome of meetalo s otans be t angemarlly
perfornms the aforenentioned control, it is possible to elute, fromthe
el ect r odeesfohdd, vaiich may ebminandt v smedrdpulattomsfor cantrodisyzothe ingal tebationdnf | ow
rate of water flowng within the unit main body 301. Thus, the netal

i on concgathrahizationokititedtedifnot WateAbNtHRGpp@LRKE. cCan be made constant
regardl ess of the installation place of the washing machine 1, thereby

prevent i @gr-p heecofeittgnce of excess and deficiency of the amount of
eluted nmetal ions. This enables properly performng a desired process

using metal iofg RGEEF Q:'cﬂ&n bg7 tnl['dir ﬁéfﬂl’ﬁtcoﬂ{rol to change the voltage applied to
the electrodes 311, 312l or the current flowing through the electrodes 311, 312
depending on the detected flow rate, when the magnetism detecting portion 318 detects
the flow rate of water flowing within the unit main body 301.

The flow rate of the water supplied from the water supply tap 201 varies
depending on the area or the place where the washing machine 1 is installed. If a
voltagt;: 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.



| aundry, regardless of the installation place of the washing machine 1,
and prevents contam nation of the |laundry due to excessive elution of
metal ions. Also, by changing the angnt of nmetal ions eluted within a
unit time depending on the flowrate of water in the unit main body
301, the user can obtain netal-ion-containing water with a
predeterm ned netal ion concentration, regardless of variations of the
flowrate. As a result, in the case where the netal ions are silver

ions, the usefowdRr,¥MRItRe 86k kit 487 HePBahEMHedlor8hbAtdRd cofledt, &
Third Control) The control section 407 may perform control for stopping
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| ow, if hhe el ution of mea%.al (#gns romthe el ectrodes 311, d312 IS
cont i nud %I%}eta’;é‘?? SPREGUAPHR el hcRuHemg WY oFftoPe (Thade constant
met al -i on-cqnt ai ni_.ng, wat er becones = extremely high and thus the

el ect r od&gardless o the igstallatiqy placerah theopashiee miaghiae 1. Wharebippreveingatienat ed
by metal conpound adhered to it. However, according to the

af or enemccomette odsxeash apd deficencymfribe aweuni ofneluiod metadiens. wHdis ¢tables| ow
rate is low, the elution of netal ions can be interrupted at a proper
- 84- ti nEopalynperfmrching ar dfsored précebs uging shéthieidne goc@dimgt tot the amoaunt refnce
of excessive concentration due to an excessive anmount of eluted netal

ions or lawughi,flegadless eduld idtllafbn pheeeldff Be Gfashing @hdeid ddesd PlebenS12.
The counting of the predetermined tinme nay be reset to zero in the event

that thenvelibalR FRR la6Add Wie fosxReSR: NG stiRbBlich@r a predeterm ned
time or nore. In this casé, the tine resetting is not inmmoderately
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depending on the flow rate of water in the unit main body 301, the user can obtain
metal-ion-containing water with a predetermined metal ion concentration, regardless of
variations of the flow rate. As a result, in the case where the metal ions are silver ions,
the user can obtain stabilized antibacterial effects.

(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 generating 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



bath 30 to a predeterm ned anount or when the user tenporarily
interrupts the feed-water. Therefore it is unnecessary to worry about
troubl es such as the case where thesgpgredetermined time is excessively
el ongated and as a result an unnecessarily |large amount of netal ions
is eluted, resulting in an excessively-high concentration. (4-8. O her
Configurations) The antibacterial treatnent device 200 according to the
present invention nmay enploy a driving unit 400" illustrated in Fig. 29
i nst ead tmfie tpvéntd and/itherefone tit 480 podsivleistor giegehti theFiogeurZfice | 6F agekiskiven to
the constructions of the driving unit 400, this driving unit 400
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vol t age ene ating section 403 ac ord %o the co entrat on set _at
the con@@tf 4t Bl SertRHE aeiclvBAdastyar aBEH vy W éf{}B'{“P!ngém%Of he
el ectrodes 311 312. Al so, the control section 407 may change the
cur r ent feadowpiss aregmrformed iy Rrdendo alcsesse Sitermamt of S\@ﬂzeromthm ¢ Pghiper i od
that the voltage generated at the voltage generating section 403 is
appl i ed bath BRetoekeptedetcimsingd lamowdt Zor Wwhen hthe users égmporadhyr iwemugetthe he
metal ion concentration of the netal-ion-containing water by setting

t he condest-watet.orThsrdfbretihis \mhacBsry &d ivorry siBbititrogbles 8adh ©thd 0fse Wiatre
exanple, it is possible to provide a netal ion concentration
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i ncrease t usability and the range of use of the anti bact erl al
treat ”e@hldiijﬁt’ beRetd0BnARERIEN, P8sullthd AGn excessively-high concentration.
(4-8. Other Configurations)
The antibacterial treatment device 200 according to the present invention may
employ a driving unit 400° illustrated in Fig. 29 instead of the driving unit 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



present invention. (4-8-2. Feed-Water Anpunt Setting Section) The
feed-wat er anmobunt setting section 409 is for setting the anmount of water
fed to the washing nmachine 1 as a fegd:-water apparatus. In this case,
the control section 407 perforns a control for changing the elution
time of netal ions (silver ions), nanely the tine period that the

vol tage generated at the voltage generating section 403 is applied to
the el ectrodes 311, 312 (the tinme period that a current is fed to the

el ect r odgfoudh he 3kerodedeP@ndi Dthrafe R AERNINhathdVebdge S&heYed! Methe

feed-water anbunt setting section 409. The anount of eluted netal ions
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311, 312“&%#’88@?8“@551]‘% Sl iy g ‘Wcﬂop‘éﬁ’éﬁaﬁa’éﬁ\élﬂﬂﬁﬁgméiﬁentt%on setting

af orenenti oned amount of ter, metal-ion-containing water wth a
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W t hout using expensive nmeans such as flowrate detecting means (the
det ect i rigPpwFiateda BBYibaqrdaleapabiliforequested by atusee CHns by dhers by
changing the total tine that a -86- voltage is applied to the el ectrodes
311, 3lZisabiliphexdghegnighefnat bbthetantibdctarfal trhatn®ht deviee 2(hatcbhking¥erthe i ne
in the case where the voltage application to the el ectrodes 311, 312 is
al t er natpeésgnt uv@eidnon and of f. (4-8-3. Elution Nunmber Counting Section)
The el ution nunber counting section 410 counts the nunber of tines that

the el y#igon mbqIWial AhRARt $Siihy Séctib@Ns) has been performed at the ion
elution unit 300. Here, the nunber of tines that the elution of netal

ions has been erEof Wat: Toullfsdiflg bdBon 409 is for setting the amount of water

fed to the washing machine 1 as a feed-water apparatus. In this case, the control
section 407 performs a control for changing the elution time of metal ions (silver ions),
namely the time period that the voltage generated at the voltage generating section 403
is applied to the electrodes 311, 312 (the time period that a current is fed to the
electrodes 311, 312), 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 ion
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



nunber of tinmes that the application of voltage to any one of the

el ectrodes 311, 312 has been turned on in the case where the voltage is
alternately applied to the el ectrodesggll, 312 fromthe voltage
generating section 403 or (b) the nunber of tinmes that the netal ion
elution fromthe electrodes 311, 312 has started and then ended. In this
case, the control -section 407 causes the silver-ion display |anp 402b of
the state displaying section 402 to rapidly blink when the nunber of
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silver-ion display |l.anp 402b caused by the control section 407. Such
effects can bellkea@iptign gpmbpmenpniing seeion; Hhe) wuaisihe gumben ofitimes hahthet he
el ution nunber counting section 410. (4-8-4. Feed-Water Nunmber Counti ng
'Sect i on)eluten fb‘réadtaMe?sihanims) leedbaen perfoeediabthedon ehitionusit 8A6. nHatser of
times that -87- water has been fed fromthe ion elution unit 300 to the
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ion elution from the electrodes 311, 312 has started and then ended.

In this case, the control section 407 causes the silver-ion display lamp 402b of
the state displaying section 402 to rapidly blink when the number of times that metal ion
elution has been performed exceeds a predetermined value. As the number of times
tha;t 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



In the case where the feed-water nunber counting section 411 is

provi ded, the control section 407 applies the voltage generated at the
vol tage generating section 403 to thgyelectrodes 311, 312 of the ion
elution unit 300 to cause the elution of netal ions fromthe el ectrodes
311, 312, after the nunber of tines that feed-water has been perforned
counted by the feed-water nunber counting section 411 reaches a nunber
corresponding to the tine requiring the netal ion elution (a nunber
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performed counted by the feed-water number counting section 411 reaches a number
corresponding to the time requiring the metal ion elution (a number corresponding to a
laundry-washing process which requires metal ion elution), for example, after a third
feed-water.

In a normal operation of the laundry-washing process of the washing machine
1, the washing process is 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 detergeﬁt constituents and thus the metal ions

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



ions can easily work on the laundry. (4-8-5. Elution-Starting Feed-Water
Nunmber Setting Section) The elution-starting feed-water setting portion
412 is for setting the nunber of tiges that feed-water is perforned
before starting the netal ion elution fromthe electrodes 311, 312 of
the ion elution unit 300. In the case where the elution-starting
feed-wat er nunber setting section 412 is provided, the control section
407 applies the voltage generated at the voltage generating section 403
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process. This is because metal ions provided during rinsing before the
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setting times that feed-water is performed before starting the metal ion elution from the
electrodes 311, 312 of the ion elution unit 300. In the case where the elution-starting
feed-water number setting section 412 is provided, the confrol section 407 applies the
voltage generated at the voltage 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
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 1 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



section 412. Therefore, even when the rinsing process includes a
plurality of rinsing processes, netal ion-containing water can be fed
to the washing nmachine | only duringgogthe final rinsing process, for
exanpl e, by setting the nunber of feed-waters corresponding to the
final rinsing process. Consequently, the elution of netal ion is not
performed during the other processes (the washing process and the
rinsing processes other than the final rinsing process) which require
no net al sl HrobéstésBefgte WRS fhal ridsiR 8bespr eVgRid REaWRsh&hondBioddetion
elution and enabling effective utilization of netal ions. In the case
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312 of the i etutron unit cause utron 0 ns from
t he el ect r?des i%l 312, after the nunber of tinmes that feed-water has
been perW‘?)s HE LY dft%ed by the feed-water nunber counting section 411
reaches the n er set by.the elution-starting feed-water number tting
section 412, JeveveP sepdingdol e @%fa?msr,mqqeé cqBifel o tha goptrelciesiion 407,
perfornmed at the beginning of the rinsing process, Duri n? this
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Thi s unbal ance neans a phenonenon in which laundry is placed -90-
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control for causing feed-water to the washing bath 30 for unw ndi ng the
laundry th& fEfekrintig "PcEy, e UBRAIANGS: setting the number of feed-waters
corresponding to the final rinsing process. Consequently, the elution of metal ion is
not performed during the other processes (the washing process and the rinsing processes
other than the final rinsing process) which require no metal ion-containing water,
thereby preventing wasteful metal ion elution and enabling effective utilization of metal
101S. |
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
voltage generating secﬁon 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, in the case where the feed-water for nodifying such unbal ance
is perforned, the feed-water nunber counting section 411 counts it as a
feed-water and therefore there may bg cases where the nunber set by the
elution-starting feed-water nunber setting section 412 is not agreenent
wi th the nunber which corresponds to the final rinsing process. Nanely,
there may be cases where the actual nunber of tinmes that feed-water has
been perfornmed reaches the nunber set by the elution-starting
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fed during the final. rinsing process to decrease the anmount of

pr evi ousdupdguippirdes do metidly thowsbatmioer ed to clothes resulting in -91-

i nconveni ences, such as a case where the user can not obtain a desired

anti bact eri al Thérefoat,nBrthe cAbes Whedchte drddalane foraaodifgng sudf tishaldnbe is
rinsing process, nanely during the dewatering process after the final

ri nsi ng pRHBGRES theafRed wtdrthin e LOuARy RICBELA3] fcolints TP 4 YéedOwitBeand
unbal ance is perforned. In this case, simlarly, according to the
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number %Em%gp&ﬁiégk@&tion 412 is not agreement with the number which corresponds to the
~ final rinsing process. Namely, there may be cases where the actual number of times
that feed-water has been performed reaches the number set by the elution-starting
feed-water number setting section 412 and thus metal ion-containing water starts to be
supplied before the final rinsing process.

However, according to the aforementioned control of the control section 407,
metal ion-containing water 1s 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 setting section 412, and therefore metal
ion-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 fo 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



feed-wat er has been perforned reaches the nunber set by the
elution-starting feed-water nunber setting section 412, and this may
prevent inconveniences simlar to thep.aforenentioned i nconveni ences
caused by water containing no netal ion being fed after the final
rinsing process. (4-8-6. Storage Section) The storage section 413 is a
storage neans for prestoring the feed-water timng at which it is
necessary to supply netal ion-containing water (silver-ion water) to the

washi ng inegkediencks, Woh! & 4 Badel @herd 3hé RiSerSéAr AGtCoBTEANS déstBdi tibastemsl
separately from the control section 407, the storage neans 413 may be

constityfgfnddy @ menory in the control section 407. The aforenentioned
feed-water timng may be stored in the storage neans 413 by default.

Al so. a1 ood: YaLErukl (idnSPthl BluRUch e RSB, ARYDERLOUISC

and a feed-water timng set Imng setting portion

may be siored in the or secti.on 413. Als he feed-wat er appunt
cetti ng 8ok brbg s rbte? (B TuRfERYRE rasSsr ng et B doetr S TiURSErSaRTt i ng
section 412 descri bed above may be utilized as thel ?f orenept i oneﬁ_ll

f eed- watBIBIRE Hie JoPrlanes Khpeiferned; n Ipnthit gase, \istlarly.niccording dgethe
section 413 is _praovided, the control section 407 may drive the voltage
gener at iayemertionef awdral rofs {hec Bersral zseetiom 407 Hnethle igreeeniainingr watpp- is
timng for netal ion-containing water which is stored in the storage
sect i on conBmtcuskyasuppliedpiol theawiaghmng fmachusd tlaghen thet hembee of riodes tigt 1,
312 of the ion elution unit 300. For exanple, when "a tinme period until
f eedi ng fedd-wateahas twen perfomed achenthemumbes sathgribelelution-bartiigdeaeatect i on
413 as the aforenmentioned feed-water timng, the control section 407
drives truenb@f iseiting Seition 4912, t 4hdC 8IS endyh préRBL Iifdinvekiees asidht agethko t he

el ectrodes 311, 312 after the above tine period has el apsed since the
oper at i NgorsRehtidRd ifOhvEMERSs @hskd By Wakdt Adtaitihd nd Wtal ion being fed after
the final rinsing process.
(4-8-6. Storage Section)

The storage section 413 is a storage means for prestoring the feed-water timing
at which it 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 setting 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 whete this storage section 413 is provided, the control section 407

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



Al so, when "a predeterm ned feed-water flow rate", for exanple, is
stored in the storage section 413 as the above feed-water timng, the
control section 407 drives the drivigig unit 400 to cause the
application of a voltage to the el ectrodes 311, 312 when the flow rate
detected by the detecting portion 315 reaches the aforenenti oned
feed-water flow rate. Al so, when "a nunber of tines t hat feed-water
shoul d be perfornmed before the rinsing process”, for exanple, is stored

in the stigi@dgRrsRed iGcAtdnRg wde WhieN & stéregsh Mﬁtsﬁfraéé é%ﬂ&l 419 Gag rol
section 407 drives the driving unit 400 to cause the application of a

vol tage § lfcgﬁoﬁéliei:\t/cﬂﬁggﬁ) tﬁé%lecﬁgy@es"mqn fher tﬁé'{orn%ud’h%ﬁiﬁiomf times

t hat feed-water has beén perforned reac es the aforenentioned nunber ‘As
descri bed abov s t

timng for thﬁormﬁgﬁ&%gwﬁé%h%ﬁéﬁ%&r A e R TSRS FER R ¢ e
el ectrodes 31 12 erfo th the feed- ter tlmng met al

i on- cont % FTRGE *Wi? r%g&r‘? ?H—fms ot fﬁ”a ﬂﬁﬁwentkms RIS HRINge HELORTRly
water is required.  For | e, .the washing machine 1 perfornms the

washi ng §fcoeR 97 driygs rﬂiléhénﬁ@g WHbHARA do capse @év@@pheatwg of 8 ceiagnin) thene
drying process, etc., as the |laundry-washing processes. Even if netal

i on- cont eleetrofiys idl o112 aftes thspationd tinee périodieasfelapgedrsivtd the dperatingisagianhe
washi ng process, netal ions will not adhere to laundry and will fl ow
away - 93401 tuget dnsthe diivingalettdffent , resulting in wasted netal ions.
However, by supplying netal ion-containing water to the washi ng machi ne

1 based on t haisaf eheirenbicderemireddevhivater floW 1gs”, fheex@hiflé, dn seted®t al
ions does not start immediately when the operating section 401 turns on

the dri vihagtariid sedfon angl at i aivetfe@water 'ﬁiﬁhﬁé th@ @8nted1 et SoBEN dHih&
rinsing process starts, for exanple, to supply nmetal ion-containing

ot e U PR e RRCATR O 0 6 USRS 4
on at the,st e A0 rate detected by the detecting portion 315 reaches the aforementioned
feed-water flow rate.

Also, when “a number of times that feed-water should be performed before the
rinsing process”, for example, is stored in the storage section 413 as the above
feed-water timing, the control section 407 drives the 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



washi ng, unnecessary netal ions are not eluted. This enables effective
utilization of the electrodes 311, 312, thereby reduci ng wasteful wear
of them Further, this enables effegsive utilization of eluted netal
ions, thus causing themto work on laundry. According to the

af orenenti oned configuration, since the control section 407 supplies
netal ion-containing water to the washing nachine 1 with predeterm ned
feed-water timng, netal ions are automatically eluted and supplied to
t he washiopgherwighidiegdnteilting ih vafie€ BR&Riohst O supply nmetal
ion-containing water to the washing machine 1. Thus, the user is not

required to mepuadey, 1PRiBlfing %taﬂﬂsﬁ.e&ﬁtgair%e%éeﬁb it Odadidd mctihdi N at

whi ch netal ion-contai'ning water Is required. Thus, only b turni ng on
the dri v . _ ‘ . . ed
stay  aroaes e dHdrRhibie lakd s hES B T HeltioRPlod B IERT 1O
this i ' i . h . f eedi f t al

 on- cont AU Rarsh 16" SHERUE Bipinantl Rritag Rt orine” Btrge g Bect  on
401, there.is risk that the feed-water timng for netal

i on- cont A1 WEfldPnsErthwhen theainsgig Proeess Karte ieh exammple. to suPnig gietal

forgets to operate the operating section 401. However, according to the
above cdfApicgafpmingovateriorthe waplopg swwshiae di ndhorstae. qven dithe Auving anit#00
supplied when it is required with a predetermned timng and therefore
it is unneedssumed e namelyy fabaxampde, cie dnidop kel 400 9sturmidsa attthe ststtefage
section 413 may store a required feeding tine and required anmount of

met al i owashiRl anmbdcagamainetal and drBaot ehitedol TeCenables4dikciivy uiiLdtion rofa
control for automatically interrupting application of a voltage to the

el ect r odgs eBditoded 321 f310Mhekdts ré@ldind®agefme wabi HheRCt FaAhGOBisddaBlest he
above feeding tine has el apsed since the start of feeding of netal

| on- cont @FRiiGutiBhEén of elﬁieH%et&lh@ns?ﬁﬁ‘é%a@s‘ﬂPé’ﬂEmOcB Witk 3h laljngﬂf. contai ni ng
wat er has been supplied. Thus, even if the user forgets to turns off the

driving of the,dbidfhd'eh H! droftAnRbndd Cor@iilbh"GnsE fle' QArdP dectitRbeT Ul

el ectric power
supplies metal ion-containing water to the washing machine 1 with predetermined

feed-water timing, metal ions are automatically eluted and supplied to the washing
machine 1 when it 1s necessary to supply metal ion-containing water to the washing
machine 1. Thus, the user is not required to manually operate the operating section
401 with a timing at which metal ion-containing water is required. Thus, only by
tumiﬁg 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 oﬁerating 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.



consunption or wasteful netal ion elution can be avoided. (4-8-7.

Vi bration Sensor) The vibration sensor 414 is a detecting neans for
detecting the time at which the elutgpn of netal ions is required (for
exanpl e, the rinsing process), based on vibrations of the washing
machine | as a feed-water apparatus. The control section 407 perforns a
control for applying a voltage generated at the voltage generating
section 403 to the el ectrodes 311, 312 of the ion elution unit 300, when

the vibration Apengersididde srties 43 trhey abfy 2Rl Tesditd e dndrregXiad! €,
t he behavi or of vibrations of the washing nmachine 1 varies between in

the washingibPERES iGHEbrtAntnBSydidr IS NRe PiRGe ek ioH 20T Hlagrfis%ﬁgﬁﬁ aMfRo1aS
the rotation speed of the washing bath 30, the anmount”of water wthin

t he washj ' . Lotabi ol sReed Mor e
speci fi 2%)?%?&?}{5@? %grgmtt Igﬁ)ggl gr@%kgﬁogr oce‘s](gl{%gtr:\ q?r?%”ﬁ@@{r?g%é?g%leﬁs%’r t he
rinsing process, the pnul sonet 33.retates at .about ,100,r 1 he_ not or
al so rottgl evgﬁa e %%n(%%tpnfoﬁcy%rhgb%ﬁgerdﬁ?i 2}?3"? ﬁ%ed?% ﬁlpgz Ml@%’f@é}mwpm?cess
t her ebet ween .t he_washi n ath 30 rptates at out 900 rpm (the_notar
'S0’ e & TSEE il Mgieh l?rbﬁ?l?tal?ﬁ’@s?"afeﬁé)fp%%r&ée SPOYA et g metd
(frequency) significantly varies between during these processes,

Ther ef or®n-copBmymg ater as Besmsypplaads cldws, euentihthg|ugerdiorgess toduypssHf g
process ééo_r exanpl e, the rinsing process) which requires the -95-

el uti on @ivingoélthe drivingbased0bat thef fparaimgesscobn ¥AE, pestefoll elsbinid powtri ons
caused by the differences in the rotation speed of the washing bath 30,
t he pul sanstmpti@Bor wimtefniheta] ionefwtionldaahbefavsided.si nce the control section
407 perforns the aforenentioned control, a voltage can be applied to

t he el ecir®devibddilon hdo)o cause the elution of netal ions when the
washi ng process enters the rinsing process. Therefore, even when the

driving unit AQOvibfatRalskNsot U D6 a ABtecHAR BRESS Iy Mel¥Blif! tHeQllie 8f ¥hRA!
eluted fromthe el ectrodes 311,
the elution of metal ions is required (for example, the rinsing process), based on
vibrations of the washing machine 1 as a feed-water apparatus. The control section
407 performs a control for applying a voltage generated at the voltage generating
section 403 to the electrodes 311, 312 of the ion elution unit 300, when the vibration
sensor 414 detects the aforementioned time.
For example, the behavior of vibrations of the washing machine 1 varies
between in the washing process and in the rinsing process due to fact(‘)rs 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



312. As a result, there are provided the sane effects as those of the
configuration in which the storage section 413 is provided to supply
nmetal ion-containing water with a progdeterm ned timng, nanely, for
exanpl e, the el ectrodes 311, 312 can be effectively wutilized, thus
reduci ng wasteful wear of them Also, the detection of the tinme at which
nmetal-ion elution is required nay be perfornmed as follows. Nanely, the
range of the vibration anplitude of the washing machine 1 during

washi ng ghitressastal ids, BxEediffchaictd BF dHoac&SHibratiohs Ratied Wy @e t he
elution of nmetal ions may be prestored in the storage section 413 and

the contdiffbren&@Gh 'ﬂ%oﬂé%n%ﬁecﬂ@fﬁk%d&ﬁm‘éﬂfaﬂh% tRé ﬁEBmE{%? 391 BE3hAteR
anpl itude of the washing machine 1 is Within the aforerrentl oned range.

Al'so, thg.range of vibration anplitude during the washing process may
be prestored in the storage section 413 and the control section 407 may

det er m ne whet not the vihration of. the was machi ne

1o o outsi do HELer B bP Sreel el Mg om ﬁwﬁ%rﬁalﬁw? QEpl 314
may det ec vi bration he, fe val ve 50. . Thus vi brati on
sensor 4PAAg% f‘f’iﬁ’éh‘? F%UQ%éﬁlﬁhngt%é@“ﬁélﬂ%? lugon 9@“8 j08s B&FRg
driven, narrel the time when feed-water is being perfornmed. Therefore,
the contth® r«vaslﬁeg: Prosessagtere e pRsnoPRreBas Eetelors gypn sdiee dhe diving ugibnt r ol
for causing the elution of netal ions during feed-water to supply netal
i on- cont4i0nis egriywdiraed on,9Bmegdssary métel ionhereoiot shied GomibE elecjroger 30 m a
control for automatically interrupting the voltage application to the

el ect r odd€. 3Ak,a R&dt, ftharmard providedabe same pffedt anthose of itlencotfigurdtion ih he
vi bration sensor 414 detects vibrations of the washing machine 1 in the

devat er iwigicpiacas@ge kdttibAidd 3Gapeoviddded subplyNRetbis@h-dofitaitihs wWaertwittna of f
the driving of the driving unit 400 throug the operating section 401,

wast ef ul r@de@éﬁxﬁﬁe@l mﬁﬂx‘@eﬁaxﬁémsmscbﬁﬁleofhev@%x%ﬁég 31EtAL da@bhedfibiiily can
be avoi ded. (4-9. Effécts)
utilized, thus reducing wasteful wear of them.

Also, the detection of the time at which metal-ion elution is required may be
performed as follows. Namely, the range of the vibration amplitude of the washing
machine 1 during washing processes (for example, the rinsing process) which require
the elution of metal ions 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 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

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



The driving unit 400 configured as descri bed above is renovably pl aced
outside of the washing machine 1 as a feed-water apparatus. Therefore,
the driving wunit 400 can be retrofi¥9ted together with the ion elution
unit 300 and therefore even when the washing machine 1 is an existing
type of washing machi ne equi pped with no ion elution unit, a washing
machi ne equi val ent to the washi ng machine 1 equipped with an ion
elution unit can be easily be realized. This elimnates the necessity of
wast ef ul  repldsgnthet caitrdnsexioat 401 ms enfgrmas htangrol, fot henahaticatigbl i ng
effective utilization of the existing washing nmachine 1. Further, since

t he drivhrgupiigd tKOGoltsgelapplichtiont & de eRbubie Wagh3 Y fr@e hiheevditageepai r
or battery replacenent for the driving unit 400 can be easily perforned

in the Ganeafhg sRtibaue3 Wheﬁtthé barfid sehsobatl %I'ébéc{s' FiBratiby oﬂl@%ﬁéﬁm%\hi le
respective enbodi ments of the present invention have been describe

the scopg,dine f‘ﬁnﬁﬁg tﬁrﬁ{en g:ﬁ?gmée'tsﬁn h $hi8 ¥hsd e%ﬁf}‘{g ﬁ{g‘é{s@p&'}gtﬁ ré'i?he

changes can ere out eparting Irirt o

pr esent ntio I.t.her ant act eri.al tr t_d .
accor di dlgpgvlpﬁé)?p CUIVIPE Ry z@ i laho?pqr‘?tmgt BGY rbqgg W ge\ééﬂl efeiﬁagc
full -automatic washi ng nmachi tl scriped in the

af orenerﬂowﬁﬁg?}lsuwg%glfw Ilé‘EB'@Eﬁ ‘étl nﬁ?é‘clﬁ “invention is
applicable to every type of washing nmachine such as lateral drumtypes,
angl ed dﬂﬁhﬁﬁ?ﬁ@k, dryer-cumtypes or -97- doubl e-bathes types. The
antibacterial treatnent device according to the present invention can
function on aTleadriviagomé HEGiwnfipecéamsi dgsciihed abbed immemeeqli pscdo
specific skills for the operation thereof. Therefore, by taking
advant agatside vhthe ohashingt maclshe dsas 4 fieed-veated hmrarﬂusi.alﬂteréattenﬂm dritdug ce
according to the present invention can be utilized in a w de range of
appl i catun@tn40n@in Batetrofidted Wogdihdiowitmalhy esSelufion uaXaB0ol Axd thbRfore even

anti bacterial treatnent device according to the present invention can be
easily plm&aHe ¥ashing machine 1 is an existing type of washing machine equipped with no

ion elution unit, a washing machine equivalen{ to the washing machine 1 equipped with

an ion elution unit can be easily be realized. This eliminates the necessity of wasteful

replacement of an existing washing machine 1, thereby enabling effective utilization of

the existing washing machine 1. Further, since the driving 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 pfesent 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 lateral drum types, angled drum types, dryer-cum-types. or



a feed-water path of a household electrical appliance utilizing water
(for exanple, a dishwashing machine or water cleaner) other than
washi ng machines. In this case, the -gantibacterial treatnment device
according to the present invention can be applied to electrical

appl iance of any specifications and nodels. By disinfecting water for
use with the anti bacterial treatnent device according to the present
invention and i mmersing objects to be washed into the water, it is
possi bl doditde-dpthkytypss.ant i bacterial treatnment, using the netal
ion-containing water, to kitchen goods, such as dish, a cutting board,

a rice paddl eTha £PBAEYid] Offcatf@sht AEviek SRc@BingatoS eHel PrddeMts thvedich can
bath/toiletry goods, as well as clothes. By imrersing object to be

washed kicQofBhal stainﬁfkfl&%a_%is!‘iaé‘gasﬂ?tiﬁsrtal&‘a jﬁge fideBiaD sﬁecﬁﬁﬂglgh&‘?c{pt{xés‘m by

pouring netal ion-containing watef onto o ct to be was

possi bl .ef f Lyel ti b ial treat vari pus
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anti bacter,i a] treatnent .device accordi to the present jnvention may be
a1'so ut PritsBterieh PRGN ABEH AFREEE o WP RiSRet PR oo g B o
pooled wi.thin a rain-water bath, fqr preventing.infection durjng bath,
or for #id§ ARRES ioh EPRIGHINES - pRlt ROyofor fyashing Fpehiaes, ke sxampiett®s i al
treatment device according to the present invention can be utilized not
onl y at agticisael repdmsettdsivies acenrding te the present sivanteat ¢angecrasilpplaced on

anti bacterial-treating various types of articles to prevent infection of
pat hogenifeedaatee mpath of & Housaheld eldiesal appiadec atiliding twatart (fonexamplgubl i ¢
facilities. The antibacterial treatnment device according to the present
i nvent i dishwashifematiiihé bz @dter blehid) bihet thadwhshigguacmeno Bpwhis dake, the
training to use. Therefore, the antibacterial treatnent device

accor di pgtilaotetiaP tiehRfan delidy QREraheC &N (RE piékdrt | i2Gshtidh cdapl BE @pphhiLtS
there is no water supply facility or places where there is unusable

wat er  siPpicYI E{pgﬁgllldetdfaﬁ{, SecHi@BhEandCABRIS| €S, disaster sites, refugee
canps, etc) to apply an
By disinfecting water for use with the antibacterial treatment device according
to the present invention and immersing objects to be washed into the water, it is
possible to apply an antibacterial treatment, using the.metal ion-containing water, to
kitchen goods, such as dish, a cutting board, a rice paddle, a spongy for washing 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



anti bacterial treatnment to water available on the spot. It is possible
to disinfect water and also apply an anti bacterial treatnment to various
types of articles using the water. _fperefore, ordinary people can
utilize the antibacterial treatnment device at either leisure sites or
di saster sites to maintain a certain sanitary |evel regardless of the
installation environnents. Further, even if water which has been

anti bacterial-treated by the antibacterial treatnent device according

to the phwseRtial-fyaig@RoLStypes 6A&EHIeE & preVat $nfektidROsdathdgbnidibabterif Ot
damage the ecosystem under water as conpared with water disinfected by

chlori ng mhﬁaﬁmi@sqﬁ@néaﬁcawﬁisﬂaﬂoﬂ@oﬁﬁ]ﬂlﬁq&&gﬁésa' treatment device

according to the present 1nvention the field, it is desirable to use
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that a secondary ar “batter onbi nations o ém can be

used, not...only d tteries. OF course,.the.confjgurations descrjbed in
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anti bacterial treatnment device 200 according to the. thi rg enbodi ment .
Thus, f8RIRaEEHA| Geatmegl deice ccordig sothe Aroped B¥eRtiogusal Poitiliged whi ch
the driving unit 400 includes a tinmer for setting the feeding tine of

t he el edlacetiwhereshare igno veaier supplyc Baflity or atacenwherevihereHs anusableswatar par t
of the unit main body 301 is conprised of a sight-through portion which
enabl es sppdk favgity {for exempleo damp 3itds, dishRter Sids, mifgwmedamps; ete) tohaplodn

t heret hrough. | NDUSTRI AL APPLI CABI LI TY The anti bacterial treatnent

devi ce antiektiriaDtréamehctopyasedailablecit thepots TejsPossiblel t6 diginfyiswatag
machi nes or househol d el ectrical appliances utilizing water (for

exanpl eand albSippBsii Rl ERiaD GreHinehP i@ hartdiBaPsds) ofoirfiles idRB heSAtY
machi ne. Further, the antibacterial treatnent device according to the

gggzgngﬁgﬁglﬁﬂ&,gﬁgnﬁ Re??%;da%g}gg%e Ttl%ﬂ%ﬂi%h&é’ﬁﬁl Rfchtherk UEREIRNMifhet Risuld t Chen
sites or disaster sites to maintain a certain sanitary level regardless of the installation
environments.

Further, even if water which has been antibacterial-treated by the antibacterial
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 previously
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



di sinfection or antibacterial treatnents for various types of articles
in medical institutions, public facilities, or fields. -100- CLAIMS 1.
An antibacterial treatnent device ce¥prising an ion generating portion
for generating netal ions to be added to water which is supplied froma
feed-water apparatus to objects, wherein the ion generating portion is
renmovably installed on the water supply path to the feed-water
apparatus and outside of the feed-water apparatus, the ion generating
por t i onplasedcinside ittentod dhdygtheughon el ution unit including a unit main
body whi ch encl oses el ectrodes and through which the water passes, the
anti bacterial treatnent device further conprising a driving unit for
driving the ion elution unit, the driving unit includes: a state
di spl ayiNDUSTRIAGA PPLICABILFYYNg the operating state of the driving
unit, an elution nunber counting section for counting the nunber of
times that thehe Chbh@sid’ noRheht UeRSe NASoRARN 1HMEOpREM | Avbiif 81
elution unit, and a control section tor performng a control tor causing
the st a&@lfébﬁ?'vﬁ%@ﬁnﬁﬁé& 5 &%oﬁ%eh@iﬁ aﬂcglmg)gﬂmgmﬁg@gma t the
met a S e

el ution I'ons®has been pertorne exce a pre rm ned val ue.

2. An antibacteri.al treatnent. device, conprisjing an.ion nerati

porti on®™ e’g@n‘ég‘é"{(ﬁsﬁﬂ“gﬁg}aﬁﬁm? olls “{af?rb‘gg%ﬂ‘]’ e glei.r) hat gcﬁnchl%e.
supplied froma feed-wafer apparatus to objects, wherein the jon,

gener at ?wgle&oﬂlﬁ @Hﬁb%ctffrain%ammi SYI5F | Asaorge e Rat RS pBvAtoR i t o
the feed-water apparatus and outside of the feed-water apparatus, the

i on gendmdicatle tpantihagieriak regmsnistior kichsn seads enbathiand deilan gogdscinddi ng a
uni t

disinfection or antibacterial treatments for various types of articles in medical

institutions, public facilities, or fields.



mai n body whi ch encl oses el.ectrodes and through which the water passes,
the antibacterial treatment device further conprising a driving unit for
driving the ion elution unit, the driving unit includes: a state

di spl ayi ng section for displaying the operating state of the driving
unit, -loll a current detection ci¥@Ht for detecting the current
flowi ng through the el ectrodes, and a control section for performng a
control for causing the state di s | ayi ng section to blink when the
current decreases below a thresho §iue 3. An antibacterial treatnent
devi ce accordlng to claim2, wherein the driving unit further includes:
a voltage generating section for generating a voltage to be applied to
the electrodes, A%d2ntikaga) weatmsge da‘énceeccpmrglss@:andﬁnfgﬂﬂemfmgt b@m@@

the output voltage of the ner t|n ctlo t he .
sect | on? ggréegat[l% nigtah éonﬁltgoﬂ’ ﬁﬁff?g%c‘ﬁ‘ II? ﬁ‘&PIWF?nﬁP o%?@ﬁ‘fa cr
vol tage, ?ﬁga%stg% @dté)\%@ergﬁledeterm ned voI tage. 4. An antibacteri al
treatment” device conprising an ion, generating portion for generating
netal ions tchdmnagtedting patien 1wlnemhvabéy snspgiledesh theown@r bepplywatlero the
appar at ys o objects, wherein the jon %ener ating portion is renovably

i nst al | &epdowatenappaneis a prside o tthe fesdrwater pRRIFARE er appar at us and

out side of t eed rat us ener orii
const i tut ed ByF S BaiTafls PERRGEI Sskiiied Y A°0R dupgaAt tblgﬁt})lraﬁﬁ it
_ encl osesgnph %a’f Qfich BfdoddlePiéttd Jabhd tﬁrlaﬁgw%&}ﬁéh BRSwafer
antibacterial treatment device further conprising a drivi ng unit for
dri ving the antibacterial treatment device further comprising a driving unit for driving
the ion elution unit, |
the driving unit includes:
a state displaying section for displaying the operating state of the driving uni,
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.

2. An antibacterial treatment device comprising an ion generating portion
for generating metal ions to be added to water which is suppliéd from a feed-water
 apparatus to objects, wherein _
the ion generating portion is removably installed on the water supply path to the
feed-water apparatus and outside of the feed-water apparatus, |
the ion generating portion is constiuited by an ion elution unit including a unit
main body which encloses electrodes and through which the water passes,
the antibacterial treatment device further comprising a driving unit for driving
 the ion elution unit, '
the driving unit includes:

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



the ion elution unit, the driving unit includes a voltage generating
section for generating a voltage to be applied to the el ectrodes of the
ion elution unit, and the driving unit further includes: a concentration
setting section for setting the netal ion concentration, and a control
section for performng a control T%ﬂlbhanging t he vol tage generated at
the voltage generating section according to' the concentration set by
the concentration setting section and for applying the changed voltage
to the el ect modesenf detectionn cedcuiti for deG2tingnilte. cBrreAn Aowingachenighl the
treatnment devjice conprising an ion generating portion for generating
metal i 6HSUOdehd@nddded to water which is suppl i ed froma feed-water

apparatus to %‘n%tl ?ecu%%‘? 'p@rfto ][%rl]lllé)gl cgﬁﬁlglr ﬁ‘)té cggmﬁg él&é Med & gélggﬁgﬁgét}'on

i'nstal | ed on% er suppFy pa appar

out si de :@blihRevHicaafie vateht dBaRARE BElow AehlesibldeaRieat i ng portion is
constituted by an ion elution unit including a unit main body which

encl oses el ectrodes and t hrough which the water passes, the
antibac-terial treat me devj ce furthey conprising adr|V|n unit for
driving the3 Fon Cieiiaf trepHRenteyICRECERTding Herlage <, ¥h¢EIRage

generating s voltage to be applied to the
el ectrodes o % g%n ﬁ%% f&ﬂgg@s and the driving unit further

includes: a @0951 Q&ﬂ&&lﬁ%tktﬂ@n SRt gcRrdtily actblcit tHehdTal P@hed QB the
concentration, an control section for pertformng a contro for

changi nglectredeyandnt  generated at the vol t age generatl ng section
according to thep&onc ntrafion set hy the concentrati settllr;g t| on
tagh ©

and for appl fi {{PPthH By W‘OPO A HEOBItRE R o OB?P“tt he?

el Ut ONygliage generating section, and
the control section causes the state displaying section to blink when the output

voltage decreases below a predetermined voltage.

4. An antibacterial treatment device comprising an ion, generating portion
for generating metal ions to be added to water which is supplied from a feed-water
apparatus to objects, wherein '

the ion generating portion is removably installed on the water supply path to the
feed-water apparatus and outside of the feed-water apparatus,

' the ion generating pdrtion is constituted by an ion elution unit including a unit
main body which encloses electrodes and through which the water passes, |

the antibacterial treatment device further comprising a driving unit for driving
the ion elution unit, |

the driving unit includes a voltage generating section for generating a voltage to
be applied to the electrodes of the ion elution unit, and |

the driviﬁg unit further includes: _

a concentration setting section for setting the metal ion 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

setting section and for applying the changed voltage to the electrodes of the ion elution



unit. 6. An antibacterial treatnment device conprising an ion generating
portion for generating nmetal ions to be added to water which is
supplied -froma feed-water appdratus to objects, wherein the ion
generating portion is renovably installed on the water supply path to
the feed-water apparatus and outsi del®®-the feed-water apparatus, the
ion generating portion is constituted by an ion elution unit including a
unit mai.n body which encl oses el ectrodes and t hrough which the water
passes, ™'he antibacterial treatnent device further conprising a driving
unit for driving the ion elution unit, the driving unit includes a

vol tage generating section for generating a voltage to -103- be applied
to the el ecty.odesAwfantibactetighuehimidranddvidet corpdsinfandidny pogerbiting poudémer
includes: a concentration setting section for setting the metal ion
concentfoatgcagratingdmatat dpny &0 bsetsddedntof wiatesewhishris rigpalieddram|a fagd-water
changfqg)the Ifngﬁh'of ime that the voltage generated at the voltage
gener at ﬁﬁﬂ?&%‘? ep§f§bﬁﬁpéd to the electrodes of the ion elution unit

accordi ng topthgy gﬁﬁl{r@ﬂﬁ% ﬁéh%h BSenabRSnSANGE Bh A %Perss%gp%‘;?ar%‘%ﬁtthé’”

7. An antibacteridl trea nt device conprising an I on gen

por t i onfeed-evatgesppasdtungndretialidé ohthetfeedberatddgatausyat er- which is
supplied froma feed-water apparatus to objects, wherein the ion )
gener ati ng pPHELPBEENErAFBEPRANPY 13 Aonsiitnied ynan ken ahition wilpcjugag ik Wit

the feed-water arat us gnd outside, of the, feed-water apparatus, the
i on gerfg?lgtvyfaor@ %ﬁgﬁiegﬁfolsgs @8%5?#?@g&h5?}‘%‘nwblﬁﬁ tgF'maitt%tnpaﬁ%%t i ncluding a
unit main hadhnBh&RrisNaeSEhted S de REaTr %Bﬁlrﬁrﬁ'h%‘gfmwﬂlg; _Iﬁnlthl%rviﬁiﬁxﬁg
passes, the .antibacterial treatnment device further conprising a driving
uni t f ghe doft vhuign unit, _
the driving unit includes a voltage generating section for generating a voltage to
be applied to the electrodes of the ion elution unit, and
the driving unit further includes:
a concentration setting section for setting the metal ion concentration, and
a control section for performing a control for changing the current generated at
the voltage generating section according to the concentration set by the concentration

 setting section and for applying the changed current to the electrodes of the ion elution

. unit. -

6. An antibacterial treatment device comprising an ion generating portion
for generating metal ions to be added to water which is supplied from a feed-water
apparatus to objects, wherein -

the ion generating portion is removably installed on the water supply path to the |
feed-water apparatus and outside of the feed-water apparatus, o

the ion generating portion is constituted by an ion elution unit including a unit
- main body which encloses electrodes and through which the water passes,

the antibacterial treatment device further comprising a driving unit for driving
. the ion elution unit, |

the driving unit includes a voltage generating section for generating a voltage to



the ion elution unit, the driving unit includes a voltage generating
section for generating a voltage to be applied to the el ectrodes of the
ion elution unit, and the driving unit further includes: a feed-water
anount. setting secti.on for setting the amount of water to be fed to the
f eed-wat er apparatus, and a controlOgdection for performing a control for
changing the length of time that the voltage generated at the voltage
generating sectjon is applied to the electrodes of the ion elution unit
accor di nB¢ epphistktoaths phectisrdeqaf die ioat elpiion pait aedl- wat er anount setting

I on. . . .
sectio the driving unit further includes:

a concentration setting section for setting the metal ion concentration, and
a control section for performing a control for changing the length of time that
- the voltage generated at the voltage generating section is applied to the electrodes of the

- ion elution unit according to the concentration set by the concentration setting section

7. An antibacterial treatment device comprising an ion generating portion
for generating metal ions to be added to water which is supplied from a feed-water
apparatus to objects, wherein |

the ion generating portion is removably installed on the water supply path to the
feed-water apparatus and outside of the feed-water apparatus,

the ion generating portion is constituted by an ion elution unit including a unit
main body which encloses electrodes and through which the water passes,

the antibacterial treatment device further comprising a driving unit for driving
the ion elution unit,

the driving unit includes a voltage generating section for generating a voltage to

~ be applied to the electrodes of the ion elution unit, and |

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 length of 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.



