-1 SPECI FI CATI ON APPARATUS AND METHOD FOR FEEDI NG WATER, AND WASHER PROVI DED
THEREW TH 5 Techni cal Field [0001] The present invention relates to an
apparatus and a nethod for feeding water which, when water is fed to a
target (for exanple, laundry) to be fed with water, permt a substance (for
exanple, the silver ion, a softening agent, or a sustained 10 rel ease
agent), dissolved in the water to exerrlthe effect thereof nore easily. The
present invention also relates to a washer incorporating such an apparatus
for feeding water. Background ArtSPECIFIOAANOWhen | aundry is washed in a
washer, it is comon to add a treatnent substance to the water (in
particular the water for rinsing) used. Common exanples of such treatnent
substances are softening agents and starching agents. In addition to these,

there has rece for maki ng | aundry
antim crobi al ng%xftgéﬁgﬁ R%MWMFEEHN A% is desirable to
hang and dry | aundr i, t he sun. recent years, homever as nore wonen go
to work and noANDrWASH [%BPQ’EQUFB DnWF@@ifWT ere have been an increasi ng
nunber of househol ds where no one is present in the house during the
daytin®. In such a household, there is no choice but to hang and dry

| aundry i ndoors. Even in a household where soneone is present during the -2-
daytinme, when TéchaftalPieldt | S necessary to hang and dry | aundry indoors.

[0001] The present invention relates to an apparatus and a method for feeding water
which, when water is fed to a target (for example, laundry) to be fed with water,
permit a substance (for example, the silver ion, a softening agent, or a sustained-

10 release agent), dissolved in the water to exert the effect thereof more easily. The
present invention also relates to a washer incorporating such an apparatus for feeding

water.

Background Art

15 [0002] When laundry is washed in a washer, it is common to add a treatment
substance to the water (in particular the water for rinsing) used. Common examples
of such treatment substances are softening agents and starching agents. In addition to
these, there has recently been a growing demand for treatment for making laundry
antimicrobial.

20 [0003] From a hygienic perspective, it is desirable to hang and dry laundry in the sun.
In recent years, however, as more women go to work and more families become
nuclear, there have been an increasing number of households where no one 1s present
in the house during the daytime. In such a household, there is no choice but to hang

and dry laundry indoors. Even in a household where someone is present during the



[ 0004] When laundry is hung and dried indoors, it is nore prone to
proliferation of bacteria and nold than when hung and dried in the sun.
This tendency is remarkable when it takes a conparatively long tinme to dry
| aundry because of high humdity 5 conbined with |ow tenperature as in a
rainy season. Depending on the degree of mcrobial proliferation, |aundry
may cone to give off foul odors. [0005] .In recent years, as people becone

i ncreasi ngly econony-consci ous, there hd4S been an increase in the nunber of
househol ds that reuse bath water after bathing. However, bath water, when
stored over ni gaYimgoviesieingait isarccessatiae hingsangrdsy iquadetindpot® t herein, and
these bacteria stick to laundry and further proliferate therein, causing
foul 0ddNg0o4][ 0006]Whear latindrg is das®and drieddoeipltds mdre peoneatongolifetgion of
routinely hung and dried indoors and where bath water is often reused for

washi ng, ther gaktgrifaft MBROhAESRBIhin®) andl drRat AR sufnor T%Kéﬂ&n&ﬁ?étrbrbgrkfaﬁlgr Ics
antim crobi al . 15 [0007] On the other hand, nowadays, many cl’ot hes are

avallabletha 0 vmo vy br th a | and
deodori zi ng trea §‘ éon&é %ﬁfefycgo;] ﬁ‘!r)lgdr rlgua ﬁgb&auﬁov\gbeﬁwﬁ lta'@
d|ff|c It to reFé aII the textile fabrlcs used in_ a househ Id wi th those
previ o sI y tréf ‘Y‘H‘ lovy femRErHBICAS Bt TS0 8P rigependiag ionetie degiseetver
as those textile fabrics are washed repeatedly, the effect of 20

anti mi crobi al meibé prbdiférationy laundatmanconty tadgined off fadil piloisshes. [ 0008] Here
cones the idea of treating laundry with antimcrobial treatnent every tine

it is wagbegs] For axagaeheyecaratadpeoflebeidnid inef@isihgBNétoRohy-2b@didus| Mutedhascl ose
washers wherein a voltage is applied between silver electrodes so that the

silver ionisy ﬁrg gér@ s%ﬁflh@%m%%ﬁ%f hgl?ﬁ[eﬁg'lhs il Gt bR v?ht&ge e?q)a&ﬁeé)ut s

di scl oses a was prov ver elution cartri

silver by maki a silver elutj
y l-?(%vever, bath w ater, when stored overnight, contains bacteria that has proliferated

10 therein, and these bacteria stick to laundry and further proliferate therein, causing foul
odors.

[0006] For this reason, in housecholds where laundry is routinely hung and dried
indoors and where bath water is often reused for washing, there is a strong demand for
treatment for making textile fabrics antimicrobial.

15 [0007] On the other hand, nowadays, many clothes are available that are made of
fibers previously treated with antimicrobial and deodorizing treatment or microbe-
controlling treatment. However, it is difficult to replace all the textile fabrics used in
a houschold with those previously treated with antimicrobial and deodorizing
treatment. Moreover, as those textile fabrics are washed repeatedly, the effect of

20 antimicrobial and deodonzing treatment gradually diminishes.

[0008] Here comes the idea of treating laundry with antimicrobial treatment every
time it is washed. For example, Patent Publications 1 and 2 listed below disclose
washers wherein a voltage is applied between silver electrodes so that the silver ion is

added to washing water. Patent Publication 3 listed below discloses a washer



material (for exanple, silver sulfide) react with hypochl orous acid present
intap water. These washers achieve antimcrobial treatnment of |aundry by
di pping laundry in water containing an antimcrobial netallic ion to nmake
the netallic ion attach to the laundry. 5 Patent Publication 1: Japanese
Uility Model Application Laid-Open No. H5-74487 (| aid-open on Cctober 12,
1993) Patent Publication 2: 10 Japanese3Patent Application Laid-Open No.
2001- 276484 (| ai d-open on Cctober 9, 2001) Patent Publication 3: Japanese
Pat ent Appl i catrovided aiitd-aQdber MutioR GaRridgel tHa2 8Bites(dilabdby peikingna Avérl eldtfon
2002) 15 [0009] Apart fromthe antimcrobial treatnent described above, in

recent years, rhit@hif (fRRYAnPEEHIVEF ARG FedtaWiBUS pYIRSliSadii Bre8i iNBipSlatds fed
inin the formof a mst during a spin-drying 'stage involved in a rinsing

process perfor i I . r l.e, i tant.
Publ  oat | ans. arTege bR AP o BRSEA echorh of BABIRIS.B88e LA i vorg e
formof a mst is.fed into.a tub shared for hi n nd spin- drying., This
achi eves the &PPEEHEE H ?nt‘t“Bc‘ﬁ’gl?g metgiiigondp g\%’%{?ﬁe@eq@iﬁg 1 tiach oy thie daungt e
inside the tub, permtting |aundry, which contain air, to becone famliar
with water, and washing soil off the interior of the tub. 4 Patent
Publ i cation 4: Japanese Patent Application Laid-Qpen Nos. 2001-29688
Patent Publication 1:
Japanese Utility Model Application Laid-Open No. H5-74487
(laid-open on October 12, 1993)
Patent Publication 2:
10 Japanese Patent Application Laid-Open No. 2001-276484
(laid-open on October 9, 2001)
Patent Publication 3:

Japanese Patent Application Laid-Open No. 2002-113288

(laid-open on April 16, 2002)

15
[0009] Apart from the antimicrobial treatment described above, in recent years, there
have been proposed various washers wherein water is fed in in the form of a mist
during a spin-drying stage involved in a nnsing process performed in a washing
procedure (for example, see Patent Publications 4, 5, and 6 listed below). In these
20 washers, water in the form of a mist is fed into a tub shared for washing and spin-

drying. This achieves the effects of, to name a few, preventing the splashing of water
inside the tub, permitting laundry, which contain air, to become familiar with water,

and washing soil off the interior of the tub.



(1 ai d-open on February 6, 2001) Patent Publication 5: 5 Japanese Patent
Application Laid-Qpen No. 2001-276472 (Il aid-open on Cctober 9, 2001) Patent
Publ i cati on 6: Japanese Patent Application Laid-Open No. 2003-10584

(lai d-open on January 14, 2003) 10 Di sclosure of the Invention Problens to
be Solved by the Invention [0010] As |aundry once dipped in netallic ion
wat er (for exanple, silver ion water) °dries up, the silver ion water that
has penetrated the |aundry dries out. Wen this 15 happens, the silver ion
cont ai ned in thaens Phblematipmé: wat er precipitates in the formof a fine
crystalline powder of nmetallic silver and silver conpounds such as silver
oxi de, and renaiaaneas Paleat Applicacen dhidtOged Momdoy1-29¥88n t hese sil ver
conpounds nake contact with water next time, the silver ionis eluted from

the surface of tpg ahkxgﬁpe&gggqugg) and the silver ion starts to exert an
antim crobi al ect. 20 [0011] Here,” the antimcrobial effect of the silver

i on can be Obtlgten?g E'iDca? fectl vely by making it easier for the silver ion
to be eluted fromthe &rfvar conmpounds renaining on the surface of |aundry.
One way to achieve this |s to quicken the drying of silver ion water. By
qui ckegl ng the df3nepgsedptest ﬁPBlﬁcaF’SﬂL\ﬂ)élrQPenN‘? 20811796411 e to qui cken the
precipitation of crystals of the silver conpounds, and as a result it is
possi bl e to obt ailaid-dpenonyxtates @AM ) fi ner particles and with nore lattice
defects. Since the dissolution of crystals occurs at lattice defects

i ncl udi ng the pdwd @aBlsca@ibn bhe crystals, the smaller the

Japanese Patent Application Laid-Open No. 2003-10584
(laid-open on January 14, 2003)

10
Disclosure of the Invention
Problems to be Solved by the Invention

[0010] As laundry once dipped in metallic ion water (for example, silver ion water)
dries up, the silver ion water that has penetrated the laundry dries out. When this

15 happens, the silver ion contained in the silver ion water precipitates in the form of a
fine crystalline powder of metallic silver and silver compounds such as silver oxide,
and remains on the surface of the laundry. When these silver compounds make
contact with water next time, the silver ion is eluted from the surface of the silver
compounds, and the silver ion starts to exert an antimicrobial effect.

20 [0011] Here, the antimicrobial effect of the silver 1on can be obtained more effectively
by making it easier for the silver ion to be eluted from the silver compounds remaining
on the surface of laundry. One way to achieve this is to quicken the drying of siiver
ion water. By quickening the drying of silver ion water, it is possible to quicken the

precipitation of crystals of the silver compounds, and as a result it is possible to obtain



particles of crystals (i.e., the larger the surface areas thereof), and the
nore lattice defects the crystals have, the nore easily the crystals

di ssolve. 5 [0012] However, in constructions, |like those disclosed in Patent
Publications | to 3, where laundry is dipped in silver ion water, the
liquid droplets of silver ion water that attach to the surface of the
laundry is large, and thus it takes a considerable time for the silver ion
water to dry out. This results in silver conpounds formng crystals wth

| arger parti clegstandvithi fifierf gitgdtled aid Witk mietdetise difeus, Bhes thd@issdlivar of
conpounds 10 nmake contact with water next time, it is difficult for the
silver ion to hestakBtats atRdick MefoctsTREBSink thd fRRIE! Hf ﬁe?cgfs?afléc,%érﬂﬁle)‘t tain

the antimcrobial effect of the silver ion. [0013] Incidentally, the drying
of silver ion 3 guic d by, dryi | aundr ith,the target

dryi ng tenper aﬁvggécgésr (g]?g gt?ﬂsi é.f'ée‘.’ !‘tﬁ%@ar% rot\lflvlgI r%rfgv\‘i%r et %e?eoﬁfmagd ttﬂee n}oéﬁﬂag{’?.
This, however,  is undesirahle because of the risk of damaging |aundry. 15
[0014] Mor eovefetect ﬁca’sﬁgtbfﬂﬁ& ‘ﬁﬁg’r"éeo'iﬂsﬂféﬁﬁ&ﬁﬁtql%d‘ﬁ%ﬁed in silver ion
water, articles of laundry that are nade of water-repellent cloth repel
silver3i ofOWit er, dreweveheinefopsteuctions dike rihogsatisclakd tib@atent Peblicatonsahtes,
remains on the surface of such articles. Even articles of laundry that are

made of not sowhet lasdweik @ipped P kilan iordwhtel) Mg BRIO didplets bDsilves @hwasr that
chem cal fiber suck little water, and accordingly, even when such articles

20 are di pped j i (g r s Sthlokek. 4 : te
them As b resaff @ HEiHER: R il Sind s SRR SRR RObICRRE AT,
to effectively, e silver f the |a ry,

R M 1 WA e e S R R e
silver ion eluted fromthe silver conpounds. [0015] The descriptions above
deal only wi t hwithlaesr particlas apd avidy fever lajtigp doksetsr Eflaus, scheythesilyer Gommpenadss
experienced therewith. Such problens are experienced, however, not only
w} ]E gc\tms her s butkeraingct Wb dvatey reppametitis esfficnlt frenbe silvet atto &x plutdd; andthis
° makes it impossible to effectively obtain the antimicrobial effect of the silver ion.
[0013] Incidentally, the drying of silver ion water can be quickened by drying laundry
with the target drying temperature raised, i.e., by blowing warmer air onto the laundry.
This, however, is undesirable because of the risk of damaging laundry.

15 [0014] Moreover, with a method whereby laundry is dipped in silver ion water,
articles of laundry that are made of water-repellent cloth repel silver ion water, and
therefore almost no part of the silver ion water remains on the surface of such articles.
Even articles of laundry that are made of not so far as water-repellent but hydrophobic
cloth such as chemical fiber suck little water, and accordingly, even when such articles

20 are dipped in silver ion water, the silver ion water does not penetrate them. As a
result, with either of these types of laundry, it is impossible to effectively make silver
compounds attach to the surface of the laundry, and thus it is impossible to surely

obtain the antimicrobial effect of the silver ion eluted from the silver compounds.

{0015} The descriptions above deal only with washers that use silver ion water to



peculiar to a substance that is initially dissolved in water, but then
crystallizes as the water dries up, and then exerts the effect thereof when
di ssolved in water again. 5 [0016] The present invention is devised to solve
t he probl ens nentioned above. Accordingly, it is an object of the present
invention to provide an apparatus and a nethod for feeding water and a
washer incorporating such an apparatUS'wﬁich permt easier exertion of the
effect peculiar to a substance that is initially dissolved in water, but

t hen cryst al | i dssisaproblemswaipenemded aberawithanBudhhmnblemsrars expericatdd hbweirey eof
when 10 dissolved in water again, and which permt this effect to be

obt ai ned sur el yot MaBNwith Masheed Mithgatbh feelfing Ribparh e lid]gehidhl AGEexplbidehe! dfethe
present invention, a water feeding apparatus for feeding water to a target

to be fed W th,WafiflaSuBE %Yc'gqgiﬂ. iWiﬁiBél%fﬂis?tqgﬁ infv%tc@%.qit {ifn H}sﬁﬁgéeggl?tthe 15a

t
substance to the water; an ower emtter for spraying, i m of

shower, the water.fed thereto via the.adder onto the . target. [0018] Liquid
droplets in t h¥FLINSap, apdd %enﬁé%gfgecfg‘%f’@?wbﬁﬂ %léﬁoév%:lgé”att &% he sane
amount _of water, and thus make contact with air over a_|arger area.

Accor dP ngl0f16lhen shiswaresepdtiayentionsisr dgpasd et lvehéher aroplams meatigpade pbove.
attached to the 20 target dries nore easily. [0019] As a result, the

treat nent subsAemedinglys g8ak eadhjert o ehevgtasentpneaitiphttatpesvidone apganatks|and a
making it possible to formcrystals with snaller particles (i.e., with

larger surfacgemb8 ) fedld wiaiehaﬁ@wdsﬁértih@&p@lﬁﬁ@%c%%h-sagﬁpg%ntshﬂﬂ@ﬁ p&afiut i on

of crystals occurs at lattice defects including ces of the

crystals, the I . r .Gl - 7- (o . r. he
surface areas ?s%g%% 8’2 l&bgfn@ tep]g r%r%lelﬂ%:&? ' Sgggt@%g%%s}g E%tza”yc&rlgss %Jae?slgﬁbéa\t/eter’, t he
nore easily the crystal s, dissolve. [0020] Accoyding to the present

i nvention,  smaf{t gysigllizes gy the t"fa{e& lHPO?}T‘gﬂQ‘ exgrs the effect thereof when

10 dissolved in water again, and which permit this effect to be obtained surely.

Means for Solving the Problem

[0017] (1) According to the present invention, a water feeding apparatus for feeding

water to a target to be fed with water is provided with: an adder for adding a treatment
15 substance to the water; and a shower emitter for spraying, in the form of a shower, the
water fed thereto via the adder onto the target.

[0018] Liquid droplets in the form of a shower have a larger surface area than the
same amount of water, and thus make contact with air over a larger area.
Accordingly, when shower water is sprayed onto the target, the water attached to the

20 target dries more easily.

[0019] As a result, the treatment substance dissolved in the water precipitates more
quickly, making it possible to form crystals with smaller particles (i.e., with larger
surface areas) and with more lattice defects). Since the dissolution of crystals occurs

at lattice defects including the surfaces of the crystals, the smaller the particles of



permt the treatnent substance to be easily eluted as a result of the
dissolution of 5 crystals are generated and sprayed onto the target by the
shower emtter. This nakes it easy for the treatnent substance to exert the
effect thereof (for exanple, an antimcrobial effect). Thus, it is possible
to surely obtain the effect peculiar to the treatnent substance. [00211
Moreover, even when the target is water-/r-epell ant or hydrophobic cloth, by
10 sprayi ng shower water onto the cloth, it is possible to surely nake the

treat ment  sul$ysiic €. oMt dhrged thensiriRe Sawaherde SindtHeambrd Rittdaedesastdy gee of
the cloth. That is, the liquid droplets of the shower water are small, and

are thus easy crr,cgta@mave HERRECLALY Yhe &hgils distolip bef ore being repel led on the

surface of the cloth, permtting’ the treatment substance contained in the

shower to attach to t surf gce of. t he : ven, Ww.t

t ar get, %@%O]as wat' 8P| E%Preg?n H?%lﬂﬂ’osd?%]s %’fi{ﬂ Il?amf: 'tfls ?‘Hg drotplleé%?ttﬁ'@nt
substance is diffjcult to penetrate, it is_possible to surely obtain the
effect (for S¥HRY(tEE trﬁﬁm&ﬂft Shstans®ita be cppibe elitachay arrmly phdiendisrolgigsstlance

exerts when eluted. [0022] Incidentally, the washers disclosed in Patent
Publ i cati ons 4rysal$arkeevcraind ynd mwd dmio thedarfgot by thfe showeis¢mtttor. t Mithis makyst |
and do not involve a construction "provided 20 with an adder for adding a

treat nent subst aBge férotheat@itmee sghstinkd Qo Wkt thebEffidh aderébR (foheéxaﬁﬂﬁl%r ahS
sprayed in the formof a shower onto the target”. Thus, none of these

I d-
e e e R el Ui NS REY Bl T e

treat ment ance Inthis
respect, the pres err{t g‘\f/lentl on is markedly different fromwhat i s di scl osed
in these rel at'&d Y S‘Hﬁ Feations. -8 [00231 (2) In the water feeding
apparatus_of the invention, the adder may be an ion eluter that elutes an
lon as t hi@02Heat merdYorenyss: ayraewhen thentarech dy svaierasenchliant or hydsopkebisr cloadsi ng
t her et hr ough.
10 spraying shower water onto the cloth, it is possible to surely make the treatment

substance contained in the shower water attach to the surface of the cloth. That is,
the liqud droplets of the shower water are small, and are thus easy to dry.
Accordingly, they dry up before being repelled on the surface of the cloth, permitting
the treatment substance contained in the shower water to attach to the surface of the
15 cloth. Thus, even with a target, such as water-repellant or hydrophobic cloth, that the
treatment substance is difficult to penetrate, it is possible to surely obtain the effect

(for example, an antimicrobial effect) that the treatment substance exerts when eluted.
[0022] Incidentally, the washers disclosed in Patent Publications 4 to 6 feed only
water in the form of a mist to the target, and do not involve a construction “provided
20 with an adder for adding a treatment substance to water wherein the water obtained via
the adder is sprayed in the form of a shower onto the target”. Thus, none of these
related-art publications discloses at least the idea of spraying, in the form of a shower,
water mixed with a treatment substance. That is, in this respect, the present

invention is markedly different from what is disclosed in these related-art publications.



[0024] By using an ion eluter as the adder, it is possible to spray water
containing an 5 ion serving as the treatnent substance fromthe shower
emtter onto the target. By wusing as the ion, for exanple, the silver ion
or the zinc ion, it is possible to obtain on the target the anti m crobi al
effect peculiar to those ions. By using as the ion, for exanple, the copper
ion, it is possible to exert on the target the antlfungal ef fect peculiar
to that ion, 10 [0025] By spraying, inthe formof a shower, liquid droplets
contalnlg% the silver or zinc ion having an antim crobi al effect or the
copper ORHvi ng dA) &nthief weigafeedingerpparatvstad the gpwotonithe rddepassi be en tion
capture gerns and nold floating in the space into liquid droplets and then
deacti vat e t hauted thiat ¢lheseniionas thdekeimém eabitincatand thirnddethe iex eF thHengater

di sinfecting, antimcrobial, sterilizing, deconposing, elimnating, and
other 15 ef f eGlagsinBiherdYEMg | i quid droplets containing such an ion onto

f ood, |t i's pOSSIb e to prevent the rotting of the food and keep the food

[rosh. (OB88Y) A vkl e LFrebiehs uEORRE B0 H00%, LORY wol PEAMLENEl 1o

pal I adi u Aenium an s ave

retarding the aging, and deterloratlon | shness of ants caused h

et hyl e% Thus“’gﬁ?"é"&r a3y th Jrepirarnt qubxiang 6}53 @’QH’F&FWFt oglocthe ddgFlon %’n
vegetabl es, fruits, and cut flowers, 'i t is possible to keep themfresh,

(0027] (3) In using asethe forf, é@dﬁtmglpbqayﬂmsal:vasioofortthezimmimﬁﬁ iopossitile ta obtail ant er
may include an electrode fromwhich a nmetallic ion is eluted and an outfl ow

port through whé edrgeththe antitr¢robial bffetttpecilhe 16 YRS o1 tByelsingMat thd fsh, dit f | ow
port located in a position lower 9 than the |lower end of the el ect r ode.

[0028] Wth thign gffh“_stﬁé Y6hpe? Non S 88 §sﬂ§I€3@ bft drﬁﬂle\’\ﬁ}@{ ttl?eeéﬁﬁlfﬂﬁ dl%”‘ffe@te the

ion cluter the renaining ter 1s alne hrough the ou Iom1po
since the outflow: R that ion.

10 [0025] By spraying, in the form of a shower, liquid droplets containing the silver or
zinc 1on having an antimicrobial effect or the copper ion having an antifungal effect
into a space, it is possible to capture germs and mold floating in the space into liquid
droplets and then deactivate them with those ions. Here, “deactivate” denotes
exerting disinfecting, antimicrobial, sterilizing, decomposing, eliminating, and other

15 effects. By spraying liquid droplets containing such an ion onto food, it is possible to
prevent the rotting of the food and keep the food fresh.

[0026] As well as the silver, copper, and zinc ions, the nickel, palladium, platinum,
rhodium, ruthenium, and other ions have an effect of retarding the aging and
deterioration in freshness of plants caused by ethylene. Thus, by spraying liquid

20 droplets containing such an ion on vegetables, fruits, and cut flowers, it is possible to
keep them fresh.

[0027] (3) In the water feeding apparatus of the invention, the ion eluter may include
an electrode from which a metallic ion is eluted and an outflow port through which the

water is fed to the shower emitter, with the outflow port located in a position lower



is located below the | ower end of the el ectrode, the remai ning water present
above the 5 outflow port is drained. That is, the electrode, which is

| ocat ed above the outflow port, is not dipped in the remaining water. This
prevents the netallic ion contained in the remaining water from
precipitating as netal or salts thereof and short-circuiting between

el ectrodes. [0029] (4) In the water feedtng apparatus of the invention, the
ion eluter may include 10 an electrode fromwhich a netallic ion is eluted
and (a pl ural ithyn bk )loweitehl ofhe@idctodé.hr ough which the water is fed to the
shower emtter, the outflow ports including a first outflow port that is

| ocated i posi ti I g FealvYe : :

second ou[It@P IQ%]W port%éﬁg\?gnslirgggl%&ége?ﬁn a Sﬁg?ﬁﬂmﬁ{%ﬁgﬁﬁﬁ hgﬁéj?ﬁeﬁﬁ?lg é’r end
of the electrgde, 15 [00301 Wih.this .constryctiop, (the air .inside the ion
el uter can be tggéeérﬁ%?lg Wht 6511%%1“9&}30?%}?@? °8[fr°f"1 %%Epc#kfrf” %‘ieéhe PUTOR a4
above the upper end of the electraode. The ion _eluter can contain water up
to the positidf Wﬁteflﬂ)slqw the dowerrend i throslectrqde gthe repaiping wptergresepbabaye gt r ode
is dipped in the water. This nakes it possible to effectively use the

el ectrdde. | n uidéowiport, is tdnangde nelibai my theatlectrades imtiizht indodatad aiaveehe oatflobe
drai ned 20 through the second outflow port, which is |ocated bel ow the | ower

end of the el ggi, asdfot diff]fsdsmlﬁ@yee;ﬁmﬁin%hﬁt@l eThisqRevehtsafit ARidlBc drdasthihd t he
remai ning water, and thus prevents the netallic Jon contained in the

remai ni ng wat eci.ni I S Lﬁaga R circuiti
short-circui tﬁ%éﬂ(fb%@\ﬂaggﬁgg@{ggﬁo gggrse%ttgﬁigﬁs r{@?l n {Tig{e\%g’? g{r?&? eedflrrl%ntmg
apparatus of th invzn iQn, the shower emtter may be -10- conposed of a
vi brator that B9 i brati on the water fed thereto via the adder.

[ 0032] Where shower emi ssion is used, to obtain small liquid droplets, it is
necessar yi002Q use sduin thegvaser feeding ppraratusphithe invsnien.dhe iqn dptee may indudee
water to stagnate inside

10 an electrode from which a metallic ion is eluted and (a plurality of) outflow ports

through which the water is fed to the shower emitter, the outflow ports including a
first outflow port that is located in a position lower than the lower end of the electrode
and a second outflow port that is located in a position higher than the higher end of the
electrode.

15 {0030] With this construction, the air inside the ion eluter can be evacuated through
the first outflow port, which is located above the upper end of the electrode. The ion
eluter can contain water up to the position of the first outflow port, i.e., until the entire
electrode is dipped in the water. This makes it possible to effectively use the
electrode. In addition, the remaining water inside the ion eluter can be drained

20 through the second outflow port, which is located below the lower end of the electrode.
This prevents the electrode from being dipped in the remaining water, and thus
prevents the metallic ion contained in the remaining water from precipitating as metal
or salts thereof and short-circuiting between electrodes.

{0031] (5) In the water feeding apparatus of the invention, the shower emitter may be



the water passage, and may thensel ves be clogged with precipitate. Small
holes are 5 |iable to cause water to stagnate al so inside the adder, and may
thus cause, in particular when the adder is provided with el ectrodes,
precipitate to formand thereby short-circuit between the el ectrodes. To
prevent this, it is necessary, for exanple, to provide a plurality of

outfl ow ports. When high-concentrati on-3PFver ion water is used, or when a
treat ment substance such as a high-viscosity starching agent is used, 10

t he smal | hol esoryfisedef arabratmthitatahiagyedvibijaloB gl vBitercfod theastd vianvhe nddea
vibrator is used to atom ze water, there is no need to use small holes.

Thi's hel pf0aypi d t hehereodhb@eF eiiRBioh 9§ 8¢kd 2dQ3beain MR AGaId drdpi, # iPMeceSdaBPPI NY
the feeding of the signal to the vibrator, it is possible to stop atom zing

silver ion wa 150 i LT, 41 i : in
a cont ai ner so&)glgse S;lgéhfh gl%éﬁ%gﬁﬂf gé,r}ﬁzg}"ﬂg?s %Jﬁrl%glgeds)g%%%g%r X?é%%ﬂfﬁgg"?‘% t he
present inventjon, a nmethod qof feedin ter where shower ter s
sprayed onto a{hfé’?aéeé'tpaﬁ%g%ea“aéﬂa)@\ﬁ%?wsaé‘\f@?e egasd o Rﬁf’é’\g&Fee&%ﬁg hél!f‘ﬁa?feat us
of claim1l. [Q035] By spraying shower water,  onto the target by the use of
the waber feedh#hle toccausspRater o grenatre alspviapide she adden qingomay shes c&sguittken
the drying of the liquid droplets attached to the surface of the target,
and to make t hparticdart whet the abddran psovilled saitlyddctranles,tprecipigdte to farecndithertley and
crystallize in a state that permts the treatnent substance to be easily

el uted when itsymRedifcuideBicenaNd clebidics ThT'S prRKRShis! it §PRdcBEsafy fortdx@miplec @l ment
substance to exert the effect (for exanple, a antim crobial "effect) peculiar

(nereto, 1t - by SUERI HIGRNSL AT | TALS 3l b PEARRA G By ALY,
sl and have | o1 ge R e SAS OGRS D B85 6T IE Yot W Beed”
10 the small holes themselves may be clogged.

[0033] By contrast, where a vibrator is used to atomize water, there 1s no need to use
small holes. This helps avoid the problems mentioned above. Moreover, simply by
stopping the feeding of the signal to the vibrator, it is possible to stop atomizing silver
ion water. This is convenient when silver ion water is collected in a container so as

15 to be used for other purposes.

[0034] According to the present invention, a method of feeding water whereby shower
water is sprayed onto a target to be fed with water uses the water feeding apparatus of
claim 1.

[0035] By spraying shower water onto the target by the use of the water feeding

20 apparatus of the invention, it is possible to quicken the drying of the liquid droplets
attached to the surface of the target, and to make the treatment substance dissolved in
the water precipitate and crystallize in a state that permits the treatment substance to
be easily eluted when it meets water next time. This makes it easier for the treatment

substance to exert the effect (for example, a antimicrobial effect) peculiar thereto that



possi ble, irrespective of the type of the target (i.e., irrespective of

whet her the target is 5 water-repellent or hydrophobic), to surely make

wat er containing the treatnent substance attach to the surface of the
target. Thus, it is possible to obtain the above- described effect
irrespective of the type of the target. [0037] (7) According to the present

i nvention, a washer is provided wth: thé-water feedi ng apparatus of the

i nvention described above; and a laundry tub in which 10 laundry is put as
the target to ibexeftesvhan chitadat dihus,[10038}sibln ta hieelpadhuar theeffstr uct ed as

descri bed above, the water containing the treatnent substance fromthe

wat er fee[d0dg] apparMémsvérsths pigaMedtoplet dfRBowerwatef ard smah @ie havedlaige sufface

| aundry put in the laundry tub. In this way, it is possible to quicken the
drying of the JiQuj h ,:+and
make the 15 trié%a?’lrjriérﬁtaqég%gt% Lasﬁi%rgatg?)fisfglulgﬁbjegﬁﬁﬁgé é@gﬁéﬁaﬁl&é? ﬁgjlet??ﬁﬂ?gé{i 1tt%t o0 be
easily eluted when, it neets ter n ime.. This makes it si.er for.the
t r eat ment subsﬂogﬂ@g’ ?Tgs%eéggf ﬁf@a%%"gﬁﬁ? {ar%z e ITGPRCY \{egé\me%@%tt% o
tinme, and thus makes it easjer for_ the treatnent substance to exert the

ef fect d(for ex¥tprispellent firj hydrpphobin). do raraly gpake svwiarepniginisgs gt yreatpeetyl i ar
thereto. Thus, it is possible to surely obtain the effect on the |aundry. 20
[ 0039] (8) Theubstatreratta¢h tortbe swrfarstaf dire taeget.beTlusy tthepossibte/iocdthinithichabove-
controlling neans for controlling the addition of the treatnent substance

to the water bjésérhﬁd%ﬁéﬁrirresip@ct&wfﬂ@eWofﬂh@ttargétt her first water containing
the treatnent substance or second water not containing the treatnent

subst anc e@gﬁ?}s pray 6(‘?} %g}:&rgpa@ftﬁ 'eti:h'-(::l @ﬁ{s)!nt iFl.QQ{tlQ)}l hRdshé 115 fb?«gs{it'tiéﬁg&hﬁnth@%ﬁéﬂ bed

above, under ‘the control ntrolTing neans, - ther the first or
arget. Thus, FHESEEREPES qf P RRETERsERBd Bherl A it FEREYT b B iy and
then the second water onto the target. In this case, spraying the first
wat er Ber i ts lawdry is put as the target to be Ted with water.
[0038] In the washer constructed as described above, the water containing the
treatment substance from the water feeding apparatus is sprayed, in the form of a
shower, onto the laundry put in the laundry tub. In this way, it is possible to quicken
the drying of the liquid droplets attached to the surface of the laundry, and make the
15 treatment substance crystallize in a state that permits it to be easily eluted when it
meets water next time. This makes it easier for the treatment substance to be eluted
when it makes contact with water next time, and thus makes it easier for the treatment
substance to exert the effect (for example, a antimicrobial effect or a softening effect)
peculiar thereto. Thus, it is possible to surely obtain the effect on the laundry.
20 [0039] (8) The washer of the invention may be further provided with controlling
means for controlling the addition of the treatment substance to the water by the adder
in such a way that either first water containing the treatment substance or second water

not containing the treatment substance is sprayed onto the laundry.

{0040] In the construction described above, under the control of the controlling means,



treatment substance attach to the surface of the target, and then spraying
the second 5 water permts the treatnment substance to seep deep into the
target. Reversely, it is also possible to spray first the second water and
then the first water onto the target. In this case, spraying the second
wat er nmakes the target wet, and thereby makes it easier, when the first
water is sprayed thereafter, for the trédtment substance attached to the
surface of the target to seep deep into the target. Thus, in either case, it
is 10 possi bl ecither tist fishox beeord fveter ¢dnoselaesineiplbe, spaayed fromitbe clyivedr afiifterct )
exerted by the treatnment substance uniformy all over the laundry. [0041]
(9) In the wasdges t}ﬁftar%&e AU Tor &mplé)at i6 PBisité |d PgayBRNthe TAY WRerSAd then
configured as to performcontrol such that the shower emtter sprays the

first water dugiRg.cali WR&Sinto Qﬂc?té?%etgléri B @ ﬂﬂ&ﬁﬁ ’th@ﬁﬁ?'wrh'tgr}yegrﬂgs the

process, and a drying process nstruction, during at

pracess, it 1 SrpbealDreTgERRAn b B 4 f?aa%?f‘%ff e SRR et oo

effect) of the treatment substance contained in the first water to_the

| aundr% [ 0043Yater pyrts thy breqfinenbpubstanenéo paepedsep oo thitargdnt Revarsehy irisans
may be so 20 configured as to performcontrol such that the spraying of the
first water byalsthpossibbener spragnfitst ¢lre sesonhdimaeed and txmdthoffirstregentmd|tye tugdtng a
drying process. [0044] Wth this construction, while the first water is

shower - spr ay edinoftsOcasé EsprAirpd e sedofd waaclrlnaakemhet 1afRS welt Nghdl ihedby WRIKRE it
sprayed at different tines is dried quickly on a | ittle- by- | |tt?’| e basis.

This makes it pQasi DR o o GGs ShAUSL PRGN (63 hd lreMFBL] Slosiand:yufiBhdd C! €5

and with still rmre i1 ce |srraeé|t easl er rea nment

substance to be ut t hus. nake i r r. n n
to exert the té)f F%?Gﬁeqafn tgf target to see;si detép %?t(s) t e target tjilﬁust 11(1a %E er éaséc',%) %st ance

10 possible to obtain the effect (for example, an antimicrobial effect) exerted by the
treatment substance uniformly all over the laundry.

[0041)] (9) In the washer of the invention, the controlling means may be so configured
as to perform control such that the shower emitter sprays the first water during at least
one of a rinsing process, a spin-drying process, and a drying process.

15 [0042} With this construction, during at least one of a rinsing process, a spin-drying
process, and a drying process, it is possible to apply the effect (for example, an
antimicrobial effect) of the treatment substance contained in the first water to the
laundry.

[0043) (10) In the washer of the invention, the controlling means may be so

20 configured as to perform control such that the spraying of the first water by the shower
emitter is turned on and off repeatedly during a drying process.

{0044] With this construction, while the first water is shower-sprayed onto the laundry
a plurality of times, the first water sprayed at different times is dried quickly on a

little-by-littlie basis. This makes it possible to produce crystals with still smaller



[0045] (11) In the washer of the invention, the controlling neans nmay be so
5 configured as to performcontrol such that the |aundry is noved while the
first water is being sprayed. [0046] The |laundry can be noved, for exanple,
by rotating the laundry tub in which the laundry is put, or by rotating an
agitating nenber (pulsator). This prevents the first water being sprayed
from bei ng kept sprayed onto the same pllace on the surface 10 of the

| aundry. In this way, it is possible to spray the first water uniformy onto
the target anshrtidier abl withtsillnmbieelaafck elefecaf Thes nukat iesiicsiobshanesment
uniformy all over the laundry. [0047] (12) In the washer of the invention,

the control | i ngbifeRdso BRI, 98d 19 k8 B&idTot e RRAMAMIMARMhEC Sffihd hat
air is blown onto the laundry while the first 15 water is being sprayed.

[0048] By bl owigpd; flfe f;nto the laundry while the first water is being
sprayed, it is p055|8 e to nore quickly dry the first water attached to the

| aundry makes sible tg urel rod ce crystals (treat
substanceg(_)laﬁ?lth sr‘ra(llh)s In Tg‘r‘:t wephsg ofnfhe ‘)fl’ﬁ el%ﬁ”tt‘ioilglgdé?e dnayr Fss‘hakes
it easier for the treatnent substance to be 20 el uted, and thus makes it
easi er 5f or t heconfigaredapto parfymegontrol suck dat thetlundsy fsopovadhehileshe fifsDO4gIr i 13)
In the washer of the invention, the treatnent substance may be a netallic
ion. [0050] Fobeifxaprpled. when the silver ion or the zinc ion is used as the
metallic ion, it is possible to apply an antimcrobial effect to the

laundry; wipgg t he Oﬂﬂboﬁﬁndrgrbah%e YSGRdafor e%npxte ﬁﬁtﬁlg‘ dﬂﬁ 14&3&2/ t'ug ih Swhich

possible to apply an antifungal effect to th using a

netallic ion he t reat nt sul tance f‘%ﬁ&ﬁro"%iﬁ%%?{“gegﬁﬁ? éF:vF%ttS'?ﬁee

llaundry an an F Obl%dY ’e?rf]@f: fngaaﬁl aagr\tf’
given metalli Cﬁrlsto Qvater being sprayed from being kept sprayed onto the same place on the surface
10 of the laundry. In this way, it is possible to spray the first water uniformly onto the
target and thereby obtain the effect of the treatment substance uniformly all over the
laundry.

[0047] (12) In the washer of the invention, the controlling means may be so
configured as to perform control such that air is blown onto the laundry while the first

15 water 1s being sprayed.
[0048] By blowing air onto the laundry while the first water is being sprayed, it is
possible to more quickly dry the first water attached to the laundry. This makes it

possible to surely produce crystals (treatment substance) with smaller particles and

with more lattice defects. This makes it easier for the treatment substance to be

20 eluted, and thus makes it easier for the treatment substance to exert the effect thereof.
[0049] (13) In the washer of the invention, the treatment substance may be a metallic
ion.
[0050} For example, when the silver ion or the zinc 1on is used as the metallic ion, it is

possible to apply an antimicrobial effect to the laundry; when the copper ion is used as



[0051] (14) In the washer of the invention, the nmetallic ion may be a silver
ion, and 5 the anount of netal that is attached to the laundry sprayed with
the first water containing the silver ion nmay be 0.1 ng or nore per

kil ogram of laundry. [0052] It has been experinmentally found that, if the
amount of attached netal is less than 0.1 ng per kilogramof |aundry, when
the washed laundry is left wet in an ard#ight space for a predeterm ned
period of tinme, the laundry gives off foul odors. By 10 contrast, when the
anount of att agbeagtdid @, it $s $bsdibio@ppRBhenffingkl dfgt Rthe faunanndrThat RSby
descri bed above, the antim crobial effect of the silver ion acts

effectively, algmsi meAMbRLEIN RUNRR SHDHSUER ;fogs%le @&foﬁiy td 183kl 2

I n
t he washer of the invention, the netallic 1on may be a silver 1on, and the
amount of net that . i hed .t | aundr: ayed with.the first water
15 cont ai i ng THEEbPREs e 3 AES e L RN BRRE e Welelic 5, of T aunary.
[0054] If t anount .0 ttached tal (silver) is.19 ng or nore per
ki | ogr am B’PQ?M aundrif®) irt %waﬁggrs? & IRwnppR, fhe W‘f’ib“sé}‘v@%bf:@v%lﬁ%@noﬁﬂdc he
light reflectivity of the laundry as conpared with when no netal is
attachéd t her etho.anThing ofrgnetsl thattis attached Honde alauieity epsiyed wattodint fioft waten|
results in the laundry being soiled with the 20 netal. Accordingly, by

limting the amﬁwihﬁingihemﬂmﬁoﬁ&ﬂag%@dl 0@ o eoré perdioyraidoft I@esdryt han 19 ng per
kil ogram of laundry, it is possible to suppress the soil on the |aundry

ascr i babl FDtOEQJ the sj 'hé?ﬁﬁﬁé:&@ﬂ&gnﬁaﬁﬁ?&%rﬂ ot ‘?ft\l‘x'b%rlﬁ:hhb’of%%ﬁ&f YRBH §s figOT ee.

[ 0055] In e washer e Inventio e controlling neans nmay be so
configured as ,to.control, .a draip valve for drai.ni t.he. er . inside. the
aundsy tub; rbeg e Hae pliBetitoflatidnt cobetant PR R Sep i i o
predeterm ned period of tinme after the shower emtter finishes sEraying t he

shower water. §Poo5469T prspdeiorBurad prriasy of Gmeaithe hyndne gives affhdonl t dhce is

sprayed onto the
10 contrast, when the amount of attached metal is 0.1 mg or more per kilogram of laundry

as described above, the antimicrobial effect of the silver ion acts effectively, almost
completely suppressing such foul odors.

[0053] (15) In the washer of the invention, the metallic ion may be a silver 1on, and
the amount of metal that is attached to the laundry sprayed with the first water

15 containing the silver ion may be less than 19 mg per kilogram of laundry.

[0054] If the amount of attached metal (silver) is 19 mg or more per kilogram of
laundry, it is possible to visually observe a lowering of the light reflectivity of the
laundry as compared with when no metal is attached thereto. This means that
attaching an excessive amount of metal results in the laundry being soiled with the

20 metal. Accordingly, by limiting the amount of metal attached to the laundry to less
than 19 mg per kilogram of laundry, it is possible to suppress the soil on the laundry
ascribable to the silver attached thereto to a visually unobservable degree.

[0055] In the washer of the invention, the controlling means may be so configured as

to control a drain valve for draining the water inside the laundry tub in such a way that



| aundry (for exanple, cloth) put in the laundry tub, if the water is drained
imediately 5 thereafter, while the treatnent substance readily attaches to
the part of the cloth appearing at the surface, it may not attach to the
part of the cloth |ocated inside, because, under ordinary washing
conditions, cloth is in a crunpled-up state. [0057] To overcone this, the
control neans controls the drain valve-1for exanple, in such a way that the
drain valve is closed while the shower is being sprayed and the 10 drai ning

of water is susperdgee bovatr by @EpdreditRethbrp@tératngl pdriod® f @intccifies BE¥heMeON Of
the spraying of the shower, or in such a way that, after conpletion of the

sprayi ng of  wWahffer Eﬁ'isl’ié%%g%?fn@tﬁe oW Walerf rom the shower emtter, the drain
J .

valve is closed for a predetermned period of time to suspend the draining

of wat er ng thi erjod, This permits cloth (in.,particular, .th rt

t her eof | @?g Ed i ns?‘ltljlg‘)1 Sb WUV cgﬁtg}ﬂ“ﬂg frﬁetrea&%leétr %%’EWB%PI lss%@fegn%rgo e
contained in the ter remaining in the laundry tub. [0058] (17) In_the
washer of the ﬁaH%‘ggt(foéﬁ’,‘a‘{‘H’ié Cé‘btgi PYI I thegapdiy fibyfythe watey 1s dramed gumediagly ¢ o
performcontrol such that the laundry tub is rotated for a predeterm ned
peri odSof ti methafeaBier, tWialesthoviesatroentt substahé¢enieatlidy attpeteeyi togtht hesrts hb wWeer clotiat er .
20 [0059] Suspending the draining of water for a predeterm ned period of

time after cosppestingOnr ol dubfics Pit axdynFotodttachao Shopwert dfehpiGRNaat&l tldRle,
absorption of the treatnment substance. However, if the laundry tub remains

at rest, the vglgre GRN BiROwLYRN] LRIt SHISRANGEmBRRAYSG,E T Om L he

shower emtter écts, unde gravity, 1n a bottom porti the laundry
tub. Int ttom portion of .t | aundry -16- tub, there is provided an
o ¢ at 1 nglE8Aber (oo outrioin . e SR M dondalh they gt Rirepk. Ty en
when the drain valve is closed, the water collects bel ow the pul sator, and
thus does not &Hole wayrihab theodrabcyalvg isrclessd velhilst the shower is being sprayed and the

10 draining of water is suspended for a predetermined period of time after completion of
the spraying of the shower, or in such a way that, after completion of the spraying of
water in the form f a shower from the shower emitter, the drain valve is closed for a
predetermined period of time to suspend the draining of water during this period.
This permits cloth (in particular, the part thereof located inside) to surely absorb the

15 treatment substance contained in the water remaining in the laundry tub.

[0058] (17) In the washer of the invention, the controlling means may be so
configured as to perform control such that the laundry tub is rotated for a
predetermined period of time after the shower emitter finishes spraying the shower
water.

20 [0059] Suspending the draining of water for a predetermined period of time after
completion of the spraying of the shower helps enhance the absorption of the
treatment substance. However, if the laundry tub remains at rest, the water
containing the treatment substance sprayed from the shower emitter collects, under

gravity, in a bottom portion of the laundry tub. In the bottom portion of the laundry



[ 0060] By contrast, when the controlling nmeans rotates the laundry tub for
the 5 predetermned period of tinme as described above, the centrifugal
force resulting from the rotation causes the water to rise upward, and
thereby permts the water to make contact with the cloth. In this way, it
is possible to attach nore of the treatnent substance to the cloth.

Mor eover, where the laundry tub is rotal®d in this way, the centrifugal
force causes the water to rise upward, and thereby prevents the water from
10 bei ng dr ai neld thére ougtovided alr agitating| membaydatisatobefooegitatirigsthe | lawridnpt @l t he
need to keep the drain valve closed. [0061] (18) The washer of the

i nvention may theefott, thar whew tedddinWdiVe isaosed it watandliedts belowate pRlsafdg t he
setting of a washing course; and an operation controller for controlling

the operation ,gf hlRQovashih Q‘I‘H‘é%"ﬁﬁ& »Viit}?thy&ﬁ)ﬂ? nput handler- Here, the 15

| aundry tub is a holeless tub, and, en a tub cleaning course for cleaning
the | aun tub isg, set .as th hi n urse via the i,nput handl er he
oper at i oﬁbg%orlt rol | & SGHEFh \gﬁeﬁ"ﬁge &Bgtf‘gﬁp%r{nwstrﬁ 68, e aélﬁ‘flﬁyng’bcg{fr@’g in
such a way that the tubh is cleaned with_an anount of water sufficient to
pernitJan agi tPagdcisgminsdiveriod of timy asdepeiiped bovadhriesptiiygal foreetrpratltng Bpmss
tub to be inmmersed in the water. 20 [0062] When a holeless tub is used as

t he | aundry t ulg ratét@®noraugesphe twaterstiodeset upsvakdy Land ribereby berditr the tWaeerantmakeof
nold is likely is around the agitating nmenber (pulsator) for agitating the

llaundry. Accorgdhtagl with WhieBldiie InUhisCihaa i @QFé?@.lB]é@o laftackeinoM 8f tHeetrdatmert
handl er, by cleaning the tub, under the control of the operation controller,

with an anou fig o] 1 pt.ati 0.he
e ced 1t nabnel the, GE | ERbvGwBETh 1eflin b Shoddu IEIRE b Pul®
a small amount of. water. In this way, it is possjble to suppress th
proliferation SGRTIGEAMOTSE CRUSH ei"ﬁ%‘%&% TG BPYY n?ﬂ‘{/‘BFIEBY BWHCI%gH’et‘H@ersﬁ?'flace
of the agitating nmenber. ) ) )

10 being drained through the drain valve located below. This eliminates the need to

keep the drain valve closed.

[0061] (18) The washer of the invention may be further provided with: an input
handler for accepting the setting of a washing course; and an operation controller for
controlling the operation of the washing course set via the input handler. Here, the

15 laundry tub is a holeless tub, and, when a tub cleaning course for cleaning the laundry
tub is set as the washing course via the input handler, the operation controller controls
the operation of the tub cleaning course in such a way that the tub is cleaned with an
amount of water sufficient to permit an agitating member for agitating the laundry put
in the holeless tub to be immersed in the water.

20 [0062] When a holeless tub is used as the laundry tub, the only part inside the laundry
tub where the entry of mold is likely is around the agitating member (pulsator) for
agitating the laundry. Accordingly, when the tub cleaning course is set via the mput
handler, by cleaning the tub, under the control of the operation controller, with an

amount of water sufficient to permit the agitating member to be immersed in the water,



[00631 (19) In the washer of the invention, the operation controller may be
so 5 configured as to control the operation of the tub cleaning course in
such a way that the tub is cleaned with water containing the nmetallic ion.
[ 00641 By cleaning the tub with water containing a netallic ion (for
exanple, the silver ion or the copper ion), it is possible to effectively
suppress the proliferation of gerns antlZaold inside the laundry tub and on
the surface of the agitating nmenber. 10 Advantages of the Invention [00651

As described 3DR@¥Bssille €Péfcidell @lcah ehdUBSAM a sNERhO@ of WAtedN BPRAN W4s and
a nethod for feeding water and a washer incorporating such an apparatus,

895 % o ARl B oLt S ot i

di ssol ution of qé stal s ﬁﬁf ggnerate and sprayed by a shower emtter onto
a target to bé%f %s %R OWAE FITAUPG s it easy for the treatment
substance to exert the effect thereof that it exerts when eluted. Thus, it
i s possi 08630 surdl$) &bthka wvaskrs ef thecinvsaten.i he enstatioa eonswelloemaysbbsPance.
[ 0066] Mbreover, even when the target is water-repellant or hydrophobic
cloth,5by 20 copfimyedgs ®honeo! thabperationt of thheutctledning ¢dursedn padsd bhe thaotigur el y
make the treatnent substance contained in the shower water attach to the

surface of theug|sQdhned With wat@ BRIt tha nfeMdIB€lon. SUCh as water-repel lant or
hydr ophobic cloth, that the treatnent” substance is difficult to penetrate,

1 oxert a0 of uiElel AL, BRRRIAEF tofhplallh sl o BT o EhAR o' "

sectional view show ng an outljne of the construction of a washer enbadyi ng
the i nvent i on;SiEeIRR QT thy coppetaiony. dhis Pagsiblfy 10 SRR SHAPess PRy farpton of
construction of the water se.V%er

germs and mold inside the laundry tub and on the surface of the agitating member.

10
Advantages of the Invention
{0065] As described above, according to the present invention, in an apparatus and a
method for feeding water and a washer incorporating such an apparatus, liquid
droplets having small particles that are easy to dry and that thus permit a treatment
15 substance to be easily eluted as a result of the dissolution of crystals are generated and
sprayed by a shower emitter onto a target to be fed with water. This makes it easy
for the treatment substance to exert the effect thereof that it exerts when eluted. Thus,
it is possible to surely obtain the effect peculiar to the treatment substance.
[0066] Moreover, even when the target is water-repellant or hydrophobic cloth, by
20 spraying shower water onto the cloth, it is possible to surely make the treatment
substance contained in the shower water attach to the surface of the cloth. Thus,
even with a target, such as water-repellant or hydrophobic cloth, that the treatment
substance is difficult to penetrate, it is possible to surely obtain the effect of the

treatment substance that it exerts when eluted.



unit of the above washer; [Fig. 3] A flow chart showing the I | ow of
operations perforned through an entire washing procedure in the above
washer; t Fig. 43 A flow chart showi ng the & w of operations perforned in
t he washing process 10 in the above washing procedure; [Fig. 5 A flow
chart showing the flow of operations perforned in the rinsing process in

t he above washing procedure; [Fig. 61 Al8taw chart showi ng the flow of
operations performed in the spin-drying - process in The above washi ng
procedure; is [Fig. 71 A perspective view, as seen obliquely from above, of
t he above washer fitted wth a water feeding apparatus enbodying the

invention; [ FiBriefestriptite of DeAw ematically showing an outline of the
construction of the above water feeding apparatus; [Fig. 9] A perspective

vi ew schempgi kétyls OW AGndINGicOX SAEWRE APRGABNGE + h nal
construcﬁpgn}g? 'hg ?bn‘gﬁﬁtioﬁ unﬁ b? %ﬁe aggvg dg?g?migﬁhﬁigﬁé%dﬁﬁgrus;
[Fig. 10] Adia r%gliklustr%ting an outline of the configuration of The
drive circuit FFORHRE BHBVEBn el ution unit; wig. i i 3 A diagram
illustrating the contents of the standard and antim crobial treatnent
coursed perforlkigd 2byt sastoral e wghpmatically showipg the copsirystign Hf1ihes wetsr Aeyverne
rel ati onship between the anmount of silver attached per kilogramof |aundry
and t he bact erunitsifahe aboze tiashery val ue; (Fig. 13] A flow chart show ng an
exanpl e of an operation sequence of the above washer; 5 [Fig. 14] A graph
showi ng the anpunt3|oh fiow ¥Rirt 3hdviapafe tRwlbf besriinsSrRkBsd W8t BE entire
washing procedure in the above washer;
[Fig. 4] A flow chart showing the flow of operations performed in the washing process
10 in the above washing procedure;
[Fig. 5] A flow chart showing the flow of operations performed in the rinsing process
in the above washing procedure;
[Fig. 6] A flow chart showing the flow of operations performed in the spin-drying
process in the above washing procedure;
15 [Fig. 7] A perspective view, as seen obliquely from above, of the above washer fitted
with a water feeding apparatus embodying the invention;
[Fig. 8] A side view schematically showing an outline of the construction of the above
water feeding apparatus;
[Fig. 9] A perspective view schematically showing the exterior appearance and
20 internal construction of the ion elution unit of the above water feeding apparatus;
[Fig. 10] A diagram illustrating an outline of the configuration of the drive circuit of
the above ion elution unit;

[Fig. 11] A diagram illustrating the contents of the standard and antimicrobial

treatment courses performed by the above washer;



washer was operated with the above operation sequence; [Fig. 15] (a) A
sectional view of the washing tub, with sprayed water collected at the
bottom (b) A sectional view of the washing tub, with the water inside it
raised upward as a result of the rotation of the tub; (c) A sectional view
of the washing tub, with 10 laundry driven to the coner under centrifugal
force as the washing tub rotates; and -I%tg. 16] A perspective view show ng
an outline of the construction of another washer enbodyi ng the invention,
with a super s@higC13ji Areadphrshosit: ts rélhgorshipiRitwedti the @mouhi Sitsilwér Rekkédpee
Symbols 15 [0068] 1 washer 20 30 washing tub (placement tub) 80 control

uni t (control w¥eaam of HlthdhPihEhE bhQs dsBitk ag@g alud:on eluter) 112 outflow

port | 12a outflow port 112b outfl ow port 3 el éctrode 114 el ectrode 120
drive circuit on 29 0 20 r.emtter
200b shower er#@t é?f go%ggwgcthé% S-fhe 2gng apagnmﬁéat gs 5‘51’%6?5‘,‘0‘5‘&% \Algﬂﬁ)ar TE
washi ng appar at ug 405 (vibrator)
washer;
5 [Fig. 14] A graph showing the amount of silver attached to different samples when the

washer was operated with the above operation sequence;

[Fig. 15] (a) A sectional view of the washing tub, with sprayed water collected at the

bottom; (b) A sectional view of the washing tub, with the water inside it raised upward

as a result of the rotation of the tub; (c) A sectional view of the washing tub, with
10 jaundry driven to the corner under centrifugal force as the washing tub rotates; and

[Fig. 16] A perspective view showing an outline of the construction of another washer

embodying the invention, with a supersonic vibrator used as the shower emitter.

List of Reference Symbols
15 [0068] 1 washer
30 washing tub (placement tub)
80 control unit (control means)
100 ion elution unit (adder, ion eluter)
112 outflow port
20 112a outflow port
112b  outflow port
113 electrode
114  electrode

120 drive circuit (control means)



Best Mbde for Carrying Qut the Invention [0069] Hereinafter, an enbodi nent
of the present invention will be described with reference to Figs. 1 to 16.
10 [0070] The nost distinctive features of the present invention are as

foll ows. Water containing a treatnment substance is sprayed in the formof a
shower onto a target to be fed with water so that small water particles
(liquid droplets) attach to the surface2®f the target. This makes it easy
for the water to dry, and also nmakes it easy for the treatnent substance,

whi ch crystallizes 28fen shéweenvamtiger dri es up, to dissolve into water again
This makes it easy 15 for the treatnent substance to exert the effect
peculiar thereto. Nopa tshewaresget invention w il be described wth
enphasi s placed on these features. [0071] The target that is fed with water
is, for exanple, Qfshgﬁmf%% mnng Wen a water feeding apparatus of
the invention is useg na cl es washer, the target is laundry; when the
wat er feedi ng appargtus i sed in a dish washer-dryer, the target is

t abl eware. 20 Wheni% Wﬁ?@H?TQ%%ﬁHﬂ?@Hﬁparatus is used in a shower apparatus
installed in, for exanple, a bathroomor washroom the target is one (hunman
or anial) that is 40aki ﬁgP@.‘S@aﬁtPafbﬁﬂVeﬂﬁbm&twp@rstum‘ﬂ@%fwbrgmh) s or her face;
when the water feeding apparatus is used in a shower apparatus installed at
atoilet, the target is a human (his or her buttocks). Wen the water
feeding apparatus is used in a water sprinkling apparatus for gardening

use, the targq;estm&{qu,t@a;ﬂ“a%ogit eQE{vgﬂ”'on [0072] A water feeding

apparatus of the invention i ng wat er to a target as nentioned

32? \e/re gﬁg@ng apgzr?ea eftsa‘} se\',’\ﬁjﬁg a thﬁwglt’t%%eé‘? 'P% o‘f@t@ ‘if’sﬁﬁltléf “?tgedi ng

appar at us t he invention and that makes it spray shomer water to a
t ar get td’e‘%éﬁr‘%@ #H ®dfer. Exanpl es of water spraying apparat uses
include, to nane a few, dish washer-dryers, shower apparatuses,

10 [0070] The most distinctive features of the present invention are as follows. Water

containing a treatment substance is sprayed in the form of a shower onto a target to be fed
with water so that small water particles (liquid droplets) attach to the surface of the target.
This makes it easy for the water to dry, and also makes it easy for the treatment substance,
which crystallizes when the water dries up, to dissolve into water again. This makes it easy
15 for the treatment substance to exert the effect peculiar thereto. Now, the present invention
will be described with emphasis placed on these features.
[0071) The target that is fed with water is, for example, any of the following. When a
water feeding apparatus of the invention is used in a clothes washer, the target is laundry;
when the water feeding apparatus is used in a dish washer-dryer, the target is tableware.
20 When the water feeding apparatus is used in a shower apparatus installed in, for example, a
bathroom or washroom, the target is one (human or animal) that is taking a bath or one who is
washing his or her face; when the water feeding apparatus is used in a shower apparatus
installed at a toilet, the target is a human (his or her buttocks). When the water feeding

apparatus is used in a water sprinkling apparatus for gardening use, the target is plants in a



and water sprinkling apparatuses nmentioned above. [0073] A water feeding
apparatus of the invention can be applied to any apparatus that feeds water
to atarget to be fed with water. As one exanple of such an apparatus, a
washer 10 incorporating a water feeding apparatus of the invention will be
dealt with in the followng descriptions. [0074] (1. Construction of a
Washer) Fig. 1 is a vertical sectional”4i'ew showi ng the overall construction
of a washer 1. The washer | is of a full-automatic type, and has an
exterior gawéiing 10. The exterior casing 15 10 is rectangular in shape, is
formed of netal or synthetic resin, and is open in the top and bottom faces
t her eof . [@VR] t he wmanfaeginfgmliphmtﬁsoof fheciavaftiohhe fox fediny warsiteq thegdt as! ai d
atop face plate 11 nade of synthetic resin, and this top face plate 11 is

fast ened pietibhal %ﬁ%ﬁ/@ ran@'can %@%bé@lnlzpwﬁ‘éhkhoxsé:ﬁvﬁi@f' sp&%é%pirﬂtug' OHerk; a Wagr f 1 Ont
and rear faces of the washer | are shown on the t "and right of 20 the

figure, Le30R6t il Q’E@a%gf)%%{us e, AcBoRlcs' 1o RP SUAAL SRl d 18, o

face pl at al'da panel et e

back anel 12 is ste to t exterior casin or the top face plate
11 wit h dReaiien a‘lSh é‘rm ”o%?éfﬁi ﬁﬁwehwﬁﬁét%taf%?m %fcfg dgyith pater. o Bxamplis of asi ng
10 is laid a base 13 made of synthetic resin, and this base 13 is fastened
to the ovatarspyingaanpamtuses wictiddes tor mse a foew,Righ washealdtyerd shewereappatatusss, f ar
mentioned are omtted. -22- [00761 At the four coners of the base 13, there

are proviafléevateg eprinkdiag apphrhtdbesimdntiofetps@iéi ng the exterior casing 10 on the
floor. The front-side feet 14a are screw feet of which the height can be

PSP AR, G AR 5600, 05, ACHRRE Y B
0077 T o o o TR B S SRR B8
at erTO Aulul,ogpo]fz?tu:gsa (\:V(glgeglfeee%nggoa;gpr;?ata;) gf the invention will be dealt with in the following
descriptions.
[0074] (1. Construction of a Washer)
Fig. 1 is a vertical sectional view showing the overall construction of a washer 1.
The washer 1 is of a full-automatic type, and has an exterior casing 10. The exterior casing
15 10 is rectangular in shape, is formed of metal or synthetic resin, and is open in the top and
bottom faces thereof. Over the opening in the top face of the exterior casing 10 1s laid a top
face plate 11 made of synthetic resin, and this top face plate 11 is fastened to the exterior
casing 10 with screws.
[0075]  InFig. 1, the front and rear faces of the washer 1 are shown on the left and right of
20 the figure, respectively. Over a rear-end area of the top surface of the top face plate 11 is
laid a back panel 12 made of synthetic resin, and this back panel 12 is fastened to the exterior
casing 10 or the top face plate 11 with screws. Under the opening in the bottom face of the

exterior casing 10 is laid a base 13 made of synthetic resin, and this base 13 is fastened to the

exterior casing 10 with screws. In Fig. 1, all the screws thus far mentioned are omitted.



face plate I | with a hinge 17. The Iid 16 pivots in a vertical plane to
cover the laundry inlet opening 15 from above. [0078] Inside the exterior
casing 10, there are arranged a water tub 20 and a washing tub 10 30 that
is shared as a spin-drying tub. The water tub 20 and the washing tub 30 are
each shaped like a cylindrical cup open at the top face thereof The water
tub 20 and the washing tub 30 are arranged concentrically with each other,
with their axial lines vertically aligngz,‘ and with the forner placed
inside the latter. (00791 The water tub 20 is suspended by suspension
menbers 2[007Hour A¢ ubpdosi orrnertSofirtheblsase 131 there taye giroadel [ieed Viidd exhds d4tagort o
link a | ower portion of the exterior surface of the water tub 20 to
interior s@p&tingahd kaBHo0tasidpe1@¥heht Aloof aSTHYfrdRt-sidh &t 14HQrS WGPRNREOF
menbers 21 hold the water tub 20 so that the water tub 20 can swing in a

hori zont alyyip}, #aheiork CHBH acig s@ed’.\’aﬁ%}j f?)gatitngg}gegg, ti?ﬁf%va@hé}ilrc%ﬂn?g fLEM! alT\}ll\gﬁla}-h;Qat

is so tapered as to gradua w den up is clrcunterenti al

no hol es, .as rmt pass of .water,, formpd 20 therei,n except a plurality
of drain EH%? fggte‘é?aﬁ? &ﬁﬁ@%ﬁ%&ﬁ&n‘ﬁuﬁﬂg@%ﬁﬂ FtalefrB‘r‘?dlhﬁ@F”eof. That is, the
washing tub 30 is of the so-called "hol el ess" type. Around the rimof the

t op oge ni%8¢7lof Imtheder Fcaplatebl soformedp daundryf inlet egening i hghrepehpwhich4¢ awicer
32. The bal ancer 32 serves to reduce the vibration that is produced when

t he washi lagndrulin 30vashingaub36dwhichhiidjhbe dqerdlebdt latespi A-1ét 6 isacougled. to Ghe tdpe
interior bottom surface of the washing tub 30, there is -23 provided a

pul sator R3e piafe NI WikIGhiped 7CUTHENH 18fpiViAs 1M D Gerfital 'Pldde 18 GoWR LIRS labitit| Giget he
tub. [00811 On the exterior bottom surface of the water tub 20, a drive

unit 40 |§pfgmégtg§ﬂjéngg&% drive unit 40 includes a notor 41, a clutch

nmechani sm rake nechanism43. Froma central portion of the drive
Snit 0 PR RS SR T SRS B0 BB ISRl B
24 iBm 30 that 1 shared a8 4 Spinidrying b, The water tab 20 nd the washing tub 30°are Godh
shaped like a cylindrical cup open at the top face thereof. The water tub 20 and the washing
tub 30 are arranged concentrically with each other, with their axial lines vertically aligned,
and with the former placed inside the latter.
[0079]  The water tub 20 is suspended by suspension members 21. Four suspension
15 members 21 in total are provided so as to link a lower portion of the exterior surface of the
water tub 20 to interior corner portions of the exterior casing 10. Thus, the suspension
members 21 hold the water tub 20 so that the water tub 20 can swing in a horizontal plane.
[0080] The washing tub 30 has a circumferential wall that is so tapered as to gradually
widen upward. This circumferential wall has no holes, as permit passage of water, formed
20 therein except a plurality of drain holes 31 arranged around the topmost portion thereof.
That is, the washing tub 30 is of the so-called “holeless” type. Around the rim of the top
opening of the washing tub 30, there is fitted a ring-shaped balancer 32. The balancer 32

serves to reduce the vibration that is produced when the washing tub 30 is rotated at high

speed to spin-dry laundry. On the interior bottom surface of the washing tub 30, there is



bottomto top, penetrates the water tub 20, and then links to and thereby
supports the washing tub 30. The pul sator spindle 45, frombottomto top,
penetrates the water tub 20, then penetrates the washing tub 30, and then
links to and t hereby supports the pulsator 33. 10 Seati ng nenbers for
preventing | eakage of water are provided between the spin-dry spindle 44
and the water tub 20 and between the sp?h-dry spindle 44 and the pul sator
spindle 45. [0082] In a space under the back panel 12, there is provided a

feed val froBled Hpilsdisr 3o podasibg A elir&of Washies eckiatk whteskdide tewbeed val ve
50 has a connection pipe 51 that penetrates the back panel 12 and protrudes

upward. Tgogihe cen;tﬁggkgﬂ?@h&?ﬂéJsu}fécecmng%ﬁél b 28, hekHNAFC4d Nohonnt

illustrated) by wa cl ean water such as tap water 1s supp |e8‘.i' The
feed val 50.1s conhected alsqg to a r server pnit.5 haped |ike

cont ai ne\rﬁ’e#gevbﬁ]ﬂte{wmé’éﬁ%%? 'ﬁ‘ﬁ?‘i 21333 %%Cgc{n?cg’&'éﬂf@d&agn‘? 339’31%3'?%@“?% f‘ge of

t he washing tub 30, and is _constructed as shown in Fig. 2. [0083] Fig. 2 is
a verti cdiroWet CEWFM | Poyiaok Bigedrie BRif (40 HpGUenwward aemedrsspipdle Hhiapd33 20
as seen fromthe front face thereof. The water server unit 53 is open in the
front ¥ aqulsateerspofdle 4andlhenspilvidsy spediendt msd ihespulsatat spinttlavisrhbsa (adder
case). The interior of the drawer 53a is divided into a plurality of

conpar t mepindle stfuchlit SwRRBRAfIMREE plabdPoutkid€ the 1a8EL - MARGpANG dpihilte 402R6m
conpartnments). The left-hand conpartnent is a detergenp cofrpart ment 54 used

35 3 Pr aRR G, SPRGE) e LERPLASAISETRR L b ol Ferkh OLIB0 heCRIRA! ot

is a treatne conpar as a prep ry” space r
keepi ng a treatpent ent | I boftom portion of the detergent
conpar t mab 94, ThRrBHA pidlieddaliam beottostch dpcoRRevpist S WEISEAT ndied t he
interior of the water server unit 53. Inside the treatnment agent conpartnent
55 is prosegigdes thes wostong %0b 30n apd ghen ilioks &9 an@ ehevgbe supparisetheupilsat®33tinder
the drawer 53a, there is 5 forned a water outlet 56 through which water is
fed i nd o Sdaingvashibeg fou preventifORBHEge T avadrdio prdvided beodgnahe dpiafdrarpindieer
pi pe 57a that rises vertically fromthe

44 and the water tub 20 and between the spin-dry spindle 44 and the pulsator spindle 45.

{0082] In a space under the back panel 12, there is provided a feed valve 50 that is

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

penetrates the back panel 12 and protrudes upward. To the connection pipe 51 is connected

15 a feed hose (not illustrated) by way of which ciean water such as tap water is supplied. The

feed valve 50 is connected also to a water server unit 53 shaped like a container. The water

server unit 53 is so located as to face the inside of the washing tub 30, and is constructed as

shown in Fig. 2.

[0083] Fig. 2 is a vertical sectional view schematically showing the water server unit 53

20 as seen from the front face thereof. The water server unit 53 is open in the front face thereof,
and in this opening is inserted a drawer 53a (adder case). The interior of the drawer 53a is
divided into a plurality of compartments (in this embodiment, two, i.e., left-hand and right-

hand, compartments). The left-hand compartment is a detergent compartment 54 used as a

preparatory space for keeping detergent in.  The right-hand compartment is a treatment agent



bottom surface of the treatnent agent conpartnent 55 and a cap-shaped outer
pi pe 57b that is fitted around the inner pipe 57a. Between the inner pipe
57a and the outer pipe 57b is forned a gap that permts passage of water.
The inner pipe 57a is, at the bottomend thereof, 10 open toward the bottom
of the water server unit 53. The outer E%pe 57b is located with a gap |left
bet ween the bottom end thereof and the-kottom surface of the treatnent agent
conpartnment 55 so that this gap serves as a water inlet. Wen water is fed

i nto the dongattment 55 agdnis acoepantone sfack Jorliepingtahgeavatstragepvial  hee daasm

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

si phon, Wafr@n b tRUGt8de Udonlartnlit H e BlePE Rt fAGEN ) GREPALHSEM. Bar KO %éar ough
the siphon 57, and flows toward the bottom of the water server unit From

ther e, LAGuNAME T of chhfct BESRISRO_ P30, LDRAUIN RS NRLEEQUE L 56

[ 0085] The IS conpose a su eed
val ve 50b, and, a shower feed val Vf 50c. To these % e fe d va%ves IS,
connect ecPPREed asRBeR P Hn 19i3RPTHEN g the aker SRTyeE WaiF &3 fn ”Wh ‘@WeT 33, hege i ded
into three branches. The water-in end of the connection O pipe 51 is
connec} edfopyedwmyaigf outlen 56 through which ivieger iofed ifta thst warhirtgapb \Kﬁt er. [0086] The
mai n feed val ve 50a is connected via a nain feed pipe 52a to an openi ng

formed i n00B4 ceiThé Bphoh ST obdipRised 6f ME inAbRifipd37a Tt SiseP @bty SrobP e
toward the detergent conpartnent 54. Accordlngly, the water that flows out

of the mapdhP&it@bMhe B#danlcht In%‘éii ;ﬁ-ﬁl&t ISHpEE Pt
det er gent cgnparﬁnent %g n%@ 5%@?9 sggh@% gﬁb gggﬁ?@géonggg?ed
via a sub_fe 52b to. an..p int i 1ing of the_water
erver uniteaobnh e BRen g T8 o Beeeb At dutchars a2 AhBSAURE PIREGT: ment
55. Accordingly, the water that flows out of the sub feed valve 50b is fed
via the Dmped eep Brimernitppassegs efiveater: edheinmer pigeita ioaprhe battern endthersfis,
the route running 5 fromthe main feed val ve 50a via the detergent
conpail 0 reogen3dwird thehimtivasdli thg watdy s&@er wnit . ovihdedtes piyeer dbet located mithreegapout e
running fromthe sub feed valve 50b via the treatnent

left between the bottom end thereof and the bottom surface of the treatment agent

compartment 55 so that this gap serves as a water inlet. When water is fed into the treatment

agent compartment 55 until the water level becomes higher than the top end of the inner pipe

57a, on the principle of a siphon, water 1s sucked out of the treatment agent compartment 55

15 through the siphon 57, and flows toward the bottom of the water server unit 53. From there,

the water falls into the washing tub 30 through the water outlet 56.

[0085]  The feed valve 50 is composed of a main feed valve 50a, a sub feed valve 50b, and

a shower feed valve 50c. To these three feed valves is connected the connection pipe 51 at

the end thereof at which it is divided into three branches. The water-in end of the connection

20 pipe 51 is connected by way of a hose or the like to a facet of tap water.
[0086]  The main feed valve 50a is connected via a main feed pipe 52a to an opening
formed in the ceiling of the water server unit 53. This opening is open toward the detergent

compartment 54.  Accordingly, the water that flows out of the main feed valve 50a is fed via

the main feed pipe 52a into the detergent compartment 54.



agent conpartnent 55 to the washing tub 30. [0088] The shower feed val ve 50c
is connected via a shower feed pipe 52c to a water feeding apparatus 300 of
the invention. The three feed pipes, nanely the nmain feed pipe 52a, 10 sub
feed pipe 52b, and shower feed pipe 52c, together constitute a feed pipe 52.
[ 0089] Inside the connection pipe 51 is provided an unillustrated strainer.
The strainer is for preventing foreign26bjects fromentering the feed val ve
50 and the water feeding apparatus 300. [0090] Back in Fig. 1, to the

bot t om of [008%] WatTee shibllfeedQralve Sbti$ eshndcted diam mefg%lp@my\@yarp&penﬁg folhed

wat er inside the water tub 20 and the washing tub is drained out of the

exterior i CAsi.Bg n%Qrf tlY@awg{er Ed OSudiné 2 SI'?‘E gft;‘ﬂ{eﬁbo n §Qwi P%@ H’E@r{éﬁpb%afe(ﬂ

and 62. The drain I'S connecte om surftace

b 20, h unf h The: dra i
(0 20 o g2 T EMiChol O 12be Steed S 80P T 8 v

center thereof. 20 [0091] A ring-shaped partition wall 63 is fixed on the
interior B§tabriced pisctomia e Firatment aggnt compssimaent 5. eABRb Ibe rowe FaRrTiNHN

t hereof to which the drain pipe 62 is connected. In an upper portion of the
partit bonfroml theGBainSeéd tvhled S8a vian thesdeagrgeht seealpartthene fdeas tiied wadlling twteal iing
menber 64 makes contact with a disk 65 fixed on the exterior bottom surface

of the waghivREld sbphRatdlls frBRCihE h‘@flt@%nﬁlﬁ% TEongt tl-?eeﬂﬂf b8 vlRi SDbSRaGRe GRakghiveen
t he water tub 20 and t'he washi ng - 26- b 30. The drain space 66 connects

Mnierior 8 fﬁémﬁaéﬁ%% ?”Jﬁwwshlr%ﬁ@gﬁf The drain pipe 62 (s fitied vith a
of "t he. ar 11088 pd zs'h?w?%?@e VUHE 5P SR e ShomE P 92 b o WaT 6.
there is prow ded an air trap 69. Fromthe air trap 69 extends a | ead pipe
70. To t héeedmgappaatrs 300 ofithelivatipn.pel leGhies feashpipes ramely waet wpin fesdepips W4, ch
71 that serves as a neans for
10 sub feed pipe 52b, and shower feed pipe 52¢, together constitute a feed pipe 52.
[0089]  Inside the connection pipe 51 is provided an unillustrated strainer. The strainer is
for preventing foreign objects from entering the feed valve 50 and the water feeding apparatus
300.
[0090]  Back in Fig. 1, to the bottom of the water tub 20 is fitted a drain hose 60 by way of
15 which water inside the water tub 20 and the washing tub 30 is drained out of the exterior
casing 10. Water flows into the drain hose 60 from drain pipes 61 and 62. The drain pipe
61 is connected to the bottom surface of the water tub 20, at a place near the circumference
thereof. The drain pipe 62 is connected to the bottom surface of the water tub 20, at a place
near the center thereof.
20 [0091] A ring-shaped partition wall 63 is fixed on the interior bottom surface of the water
tub 20 so as to enclose the portion thereof to which the drain pipe 62 is connected. In an
upper portion of the partition wall 63 is fitted a ring-shaped sealing member 64. This sealing

member 64 makes contact with a disk 65 fixed on the exterior bottom surface of the washing

tub 30, and thereby forms a separate drain space 66 between the water tub 20 and the washing



detecting the water |level inside the washing tub 30 or the water tub 20.
[0093] In a front-side portion of the exterior casing 10, there is provided
a control unit 80. The control unit 80 is |located beneath the top face
plate 11. The control unit 80 receives 10 operation instructions fromthe
user via an operation/display unit 81 provided on the top surface of the top
face plate 11, and feeds operation conrBfids to the drive unit 40, feed val ve
50, and drain valve 68. The control unit 80 al so feeds display commands to

the oper@bim/ dikspiram ggmé 68 chnncdde vRORdrah duBkt 6B Qoinitel HORR BotfeRDbf Ae
circuit 120 (see Fig. ) for driving an ion elution unit 100, which wll

be descripag; EG@O rqu%gof(a?e ggsqmq%w spream si de of the main feed val ve

eli
50a with resp t tou%ﬁl wat er fee there is prOV| ded a flow rate

detecting The. f tectin is realized with a
Convent | HIPE bR DRkt cs fltidh vt Goint ARt dlrtisrlec el oy 185
i's iIIustrated as attached to the feed valve 50. It is, however, also

possi bl e 2 gssdi din 3 portiep ebikisadrain mps 62 losaied en dhe wnsirears pids| afthedratmyalve1 00
described later, or at the water server unit 20 53. The flow rate may be

det ect 8d 6Hrtlnarg his prlvigh ahi adnga 69.edF@m tHeeaiv aap 69 ieRengdes leadi pipé 70 To thet he
flowrate of water as detected by the water |evel switch 71, or based on the

time reayigeeend efthe 1RASHSE BT 10 RAHcNE b date? mev'erls&ml ‘hl B EV& Rfa MBS Forl O
take place, or the like. " Instead of detectlng the flowrate, 1t is also

possi bl e by using a val ve
t hat pern‘(illé[%%mflﬁ %%IF‘éqénstla%tS%ng%ﬂgtU%ﬁ)e e\{v%tgr (%@%I%alﬁ rangg under -27
ordi nary ter feed pressure.. [0 2, Operation of the Washer) Next, the
nor nal @ﬁ?ﬂg ope? donbride porting Og&erfé&erwrmng Hbﬂéfé%@rﬁf%\éléedaf‘ﬂﬁ%}m’(‘ 301
Preparatory Operation of the Washer) 5 First, the lid 16 is opened, and
| aundry i Shepeentioh unhSOwadidaray bambatBOthe o tagh plate 1) alind egntiahluait Moeneives 15.
Then, the drawer 53a is pulled out of the water server unit 53, and

10 operation instructions from the user via an operation/display unit 81 provided on the top

surface of the top face plate 11, and feeds operation commands to the drive unit 40, feed valve
50, and drain valve 68. The control unit 80 also feeds display commands to the
operation/display unit 81. The control unit 80 includes a control circuit 120 (see Fig. 10) for
driving an ion elution unit 100, which will be described later.

15 [0094] On the downstream side of the main feed valve 50a with respect to the water feed
route, there is provided a flow rate detecting means 185. The flow rate detecting means 185
is realized with a conventionally known flowmeter. In Fig.1, the flow rate detecting means
185 is illustrated as attached to the feed valve 50. It is, however, also possible to provide it
elsewhere, for example at the ion elution unit 100 described later, or at the water server unit

20 53. The flow rate may be detected through calculations based on the variation per unit time
in the flow rate of water as detected by the water level switch 71, or based on the time
required for a predetermined variation in the flow rate of water to take place, or the like.
Instead of detecting the flow rate, it is also possible to limit the flow rate within a certam

range by using a valve that permits the flow rate to vary only within the certain range under



detergent is put in the detergent conpartnent 54. As necessary, a treatnent
agent is put in the treatnent agent conpartnent 55 of the water server unit
53. The treatnent agent may be put in in the mddle of a washing procedure,
or, if unnecessary, may be dispensed with. 10 Wth the detergent and the
treatnment agent put in, the drawer 53a is pushed back into the water server
unit 53. In a case where there is provirdéd a neans for detecting the vol une
of laundry, the detergent and the treatnment agent nmay be put in, after the

det ect i onordfiaryeRiter fea® pRESHAY to the magnitude of |oad, the anount of
detergent, and the amobunt of water as estimted fron1the detected vol une of

| aundry 094 b &e@g t and the treatnent agent ready to be
added, th@?@g 1% (Z% Z{?lgse ! Z%ﬂ:e operati on buttons on the
operatlon/dlspla unpi.t 81 a riatel ted el ect, desired
washi ng condi ti o#f {]g‘edé)ﬁnﬁie‘@%?]ﬁﬁa“@&?d@)‘& ehwil g"tg ik ton i s
pressed, _selected processes are performed according to the flow charts
shown i n 086l 3(2-d. BreparaionsPpamonplithe NWpskelir ses t hat the washer 1 can
perform are divided roughly into 20 normal courses and a tub cl eaning

courseS The tub Fle@thenid ¢6ls spened, frat lachdaris pgt Al the eeshingaue 30fthiohgh Washi ng
tub 30 and the water tub 20. One of those washing courses can be selected

via the opgrdy Qe dyeﬁmg% UNipkn he dﬁ%mm el GRWTSR: Wie! LS unf$3and
washing procedure, | east one of washing, rinsing, spi n-drying, and

d I nbi nat f thos

or ocosses GRS is%@g‘iﬁerﬁ%t%? R R S et Flssalnu o feiE aafglf?t”lﬁ%w %"
di vided into standard courses and _antim crobial, treatnent courses. [0100]

The st anddedreaisntagentcompasimen Shiof the| walgrdeTyer BRitiS$nc Ihedfecaimenipgentnayske. a

powerful course, a dry course, a blanket course, and other courses to cope
with di ffemtemtmttypeslddﬁ offa Iveashnhgypr0®dﬂreeroe,ntf wettdssiyy, may beedispedsedf witheach
of these courses, and thus, according to which of those courses are
sel ectled, With ﬂhea&tergvnea@d tﬁm&b:«iltfiﬁnt figeAs bidtgin, $HY dratley SBYis puklled bydkthio the
water server unit 53. In a case where there is provided a means for detecting the volume of
laundry, the detergent and the treatment agent may be put in, after the detection thereof,
according to the magnitude of load, the amount of detergent, and the amount of water as
estimated from the detected volume of laundry.
15 [0097]  With the detergent and the treatment agent ready to be added, the lid 16 is closed,
and the operation buttons on the operation/display unit 8! are appropriately operated to select
desired washing conditions (a desired washing course). When a start button is pressed,
selected processes are performed according to the flow charts shown in Figs. 3 to 6.
[0098]  The washing courses that the washer 1 can perform are divided roughly into
20 normal courses and a tub cleaning course. The tub cleaning course is for cleaning at least
one of the washing tub 30 and the water tub 20. One of those washing courses can be
selected via the operation/display unit 81. Each washing course includes, as a washing

procedure, at least one of washing, rinsing, spin-drying, and drying processes, which will be

described later, or a combination of those processes.



processes is selected and perfornmed as a washing procedure. The different
courses differ fromone another, depending on their respective purposes, in
the durations for which the washing, rinsing, spin-drying, and drying
processes are respectively performed, the rotation 10 rate (agitation
force), and other paraneters. [0101] The antim crobial treatnment courses are
for treating laundry with antinicrobiat28treatment. Wien an antimi crobi al
treatment course is selected on the operation/display unit 81, a washing

pr ocedur e[0i089]per The morhnilratrsesmbasined hbyvet dre fisde dasdet istosrmdmdrdonrsee dndvhen
a standard course is selected on the operation/display unit 81. The only

di f f er encgtinficloBal treatthedbedult@sm ddl e of the procedure (for exanple, during
the rinsing process), a netallic ionis eluted fromthe ion elution unit

100 (see fy 7) ; nimkfr 1.NkNg l,Li c. 100 s f r

shower enﬁ??%h 2839(§ee |§9ﬁ§§%g&hF@h“@?ﬁ?ggéﬁgg%c?#%gghﬁgt%SPH'g 5§%ﬁh
washing tub 3 Thus, .laundry s treated wjth antim crobial treatnent. The
AnC 1 or GBI FOUP Ry EOUG SR CEse, b ebp DT eps prith G Bremt Do
[0102] (2-2. Basic (peration Performed in a Standard Course) Next, wth

ref er eAceottlgupry. Biffesentssitingpeanore mpdd fopesag)i olethessfeoutses, rad itluso pecoading ip
that the washer 1 perfornms when a standard course is selected as a washi ng

cour se of whith of asbeourkes ik geleGed st deabl aw efhvaashinghensing splieddyingwand drying
operations performed through an entire washing procedure. It should be

noted t hapbhGevaldeRidid Hd Sgﬁe(%rﬁmai@&ﬁﬁlgi obdiire, 2%hef AITERAW BSLrAGSAERPL 1 ON

are nmade by the control unit . [0103] In“step S201, whether or not
operationg.i s reser

- spech el Findfel sboamedT IR siee P} aHIRRLT duufk, RO ORESER B,
o e Ol il oS L L M Sty Lo chop,
reached is checked. When the operation start tinme has reached, then the
oper atlDonratd @Egitaiondersd} and otherpar8aGSLs.
[0101]  The antimicrobial treatment courses are for treating laundry with antimicrobial
treatment. When an antimicrobial treatment course is selected on the operation/display unit
81, a washing procedure is performed that is basically the same as the one performed when a
standard course is selected on the operation/display unit 81. The only difference is that, in
15  the middle of the procedure (for example, during the rinsing process), a metallic ion is eluted
from the ion elution unit 100 (see Fig. 7), and water containing the metallic ion is fed from a
shower emitter 200 (see Fig. 7), which will be described later, into the washing tub 30. Thus,
laundry is treated with antimicrobial treatment. The antimicrobial treatment courses will be
described in detail later.
20 10102} (2-2. Basic Operation Performed in a Standard Course)
Next, with reference to Fig. 3, a description will be given of the basic operation
that the washer 1 performs when a standard course is selected as a washing course of the

washer 1. Fig. 3 is a flow chart showing the flow of operations performed through an entire

washing procedure. It should be noted that the various judgments mentioned in the



[0105] In step S203, whether or not a washing process is selected is
checked. If a washing process is selected, the operation flow proceeds to
step S300; if not, the operation flow proceeds directly to step S204. The
contents of the washing process in step S300 will 10 be described later with
reference to the flow chart showmn in Fig. 4. On conpletion of the washing
process in step S300, the operation fl e@3proceeds to step S204. [0106] In
step S204, whether or not a rinsing process is selected is checked. If a

rinsing ml@ﬁrﬁfg_scieg&%pﬁ@hafetrﬁme Byn8e eP@fAubhRBof | ow proceeds to step S400; if
not, the operation flow proceeds directly to step S205. The contents of the

rinsing p SS | W{g i | Il |l at e A r .o
the flow [rg(kil’gr sm\%ﬁﬁ ?20 ig. ﬂﬁ'd.r Obﬁlgggéftg?t&%ﬁgﬁésgﬁgg higé" ‘Ellhér[lﬂsjl&hn(g p& g@g@gg n
step S400, the operation -fl ow proceeds, t t S205. [ 0107 n, step S205,
whether _oiroRBrbecr A spsSielBie 5 Enceed c B apratin ivieanved nd oplraicn
spin-drying process is selected, the operation flow proceeds to step S500;
i f not, tHewopeeedsiteptep SRRy ibraicihe @peationtowpracsedttepte8RP03. The contents of
the spin-drying process in step S500 20 will be described later with

ref er efice[0004} he I Iseey $208r twhethewori not Fhe .opérati@n stenyinet iagnre@thedtib echecked.
spi n-drying process in step S500, the operation flow proceeds to step S206.

[ 01081 | nyief PhepRfatiolBithiRde 1fs réRhe® tHithd BpdEREFHSwW boce&lsas sk she3.checked.
If a drying process is selected, the operation flow proceeds to step S600;

if not, t erati_on W oceeds direct.ly to ste 207, .1n. t he dryi ng
process 1 11080 ShoBP palhafURE ket WEGhnd e B el i Buiehig et
air into the washing .tuh 30, The warm _hum d air discharged out of the
washi ng t WRshueE pocessds ecledisd dbfoPperatioinfley nrogseds tacdep SAGY:dE moH the PBeRtd,
that the noisture contained in the air is converted into water, and is then
di schar geflowgroastds dieectipshstep S20Gh cBimpanténtmoiothe rashidg yrengs pincsteps 83G40wilk ep
S600, the operation flow proceeds to step S207. 5 [0109] In step S207, the
contrab ukd Hesdflbed Itdpavith efdradcet thahp MosedBikingod@Vin g, 4.M Of @eRPRULEOf the
i ncluded therein, automatically perforns a predeterm ned sequence of

washing process in step S300, the operation flow proceeds to step $204.

[0106] In step S204, whether or not a rinsing process is selected is checked. If a rinsing

process is selected, the operation flow proceeds to step S400; if not, the operation flow

proceeds directly to step S205. The contents of the rinsing process in step S400 will be

15 described later with reference to the flow chart shown in Fig. 5. On completion of the

rinsing process in step S400, the operation flow proceeds to step S205.

[0107} In step S205, whether or not a spin-drying process is selected is checked. If a

spin-drying process is selected, the operation flow proceeds to step S500; if not, the operation

flow proceeds directly to step S206. The contents of the spin-drying process in step S500

20 will be described later with reference to the flow chart shown in Fig. 6. On completion of
the spin-drying process in step S500, the operation flow proceeds to step S206.
[0108]  In step S206, whether or not a drying process is selected is checked. If a drying

process is selected, the operation flow proceeds to step S600; if not, the operation flow

proceeds directly to step S207. In the drying process in step S600, laundry is dried, for



term nating operations. Then, in step S208, the control unit 80 sounds a
conpletion alert to indicate the conpletion of the washing procedure. On
conpletion of the entire procedure, the washer | is brought into a stand-by
state in preparation for the next washing procedure. 10 [01101 (2-2-1.
Washi ng Process) Next, the washing process nentioned above will be described
in detail with reference to Fig. 4. Frd@0-4 is a flow chart showing the flow
of operations performed in the washing process- It should be noted that the

vari ous | &dgiprbe seRiid KB air inth g \ﬁ/ﬁﬁhh%WthO. deRe afth] Rimidla Bichergader by
the control unit 80. 15 [01111 In step 301, the data of the water level

inside th I t : t o 0\Vs Y k: 7% i
referred (tﬁnomls\ﬁisgglg ptuggggl,sa%%?h%f E%Srimgo‘{vat? ﬁgwé@n g?%glpgo?éhty ﬁ@léﬂqacné] at 3‘%6

|l aundry is selected is. checked. If the sensing,of th ol u of .laundry is
ol oct bd. PR Syl BT Fid nbedSionses B Sabt Srdharst ouf HehE Sasie on
fl ow proceeds direct I% to step S303. éOllZl In step. S308, on the basis of
t he rot at PBsompltonef thadrying Bweess imgep BH). s enesation flaveppeeads tmitey S2E.
nmeasured. After the sensing of the volune, the operation flow proceeds to

step S30@10910118) step sE2GY, SBER3,cohtrel mmitn 80ceth faktvmldrOghd Progesing, davia:
water is fed via the nmain feed pipe 52a and the water server unit 53 into

the washi ggiciddbmp@er)Ainchided thierdh, dkoBAicWily et fdems WatpRddetdithed €ieRhARRL ofPUL

in the detergent conpartnent 54 of the water server unit 53 is put in -31
e 2 Gl bl T892, D Pl Pl B
S304.  [oLiBARalerihe cappEuon Of kRIS BRAEFS. JoR FOIEtion S5t FILEapToFedte
pul sator 33 is rotated 5 alternately in the forward and reverse directions
t o agit at telveaghrirlyis hrogghicintera stendeynstite ar preparatiore for et iexe washing preecdulhi s
permts the laundry to absorb sufficient water. Mreover, it is

10 [0110]  (2-2-1. Washing Process)

Next, the washing process mentioned above will be described in detail with
reference to Fig. 4. Fig. 4 is a flow chart showing the flow of operations performed in the
washing process. It should be noted that the various judgments mentioned in the following
description are also made by the control unit 80.

15 [011]] In step 301, the data of the water level inside the washing tub 30 as detected by the
water level switch 71 is referred to. In step S302, whether or not the sensing of the volume
of laundry is selected is checked. If the sensing of the volume of laundry is selected, the
operation flow proceeds to step S308; if not, the operation flow proceeds directly to step S303.
[0112]  Instep S308, on the basis of the rotation load of the pulsator 33, the volume of the

20 laundry is measured. After the sensing of the volume, the operation flow proceeds to step
5303.

[0113]  In step S303, the main feed valve 50a is opened, and water is fed via the main feed

pipe 52a and the water server unit 53 into the washing tub 30. At this time, mixed with the

water, the detergent put in the detergent compartment 54 of the water server unit 53 1s put in



al so possible to permt the air caught in different parts of the laundry to
escape. If, as a result of the famliarizing, the water |evel as detected
by the water level switch 71 becones |ower than the original |evel, then
in step S305, the nmain feed valve 50a is opened to feed 10 suppl enent al
water so that the set water |level is restored. [01151 At this time, if the
sel ect ed washi ng course includes "cloth type sensing”, at the same tine
that the familiarizing is performed, thélsensing of the cloth type is also
performed. At the end of the famliarizing, howthe water |evel has varied
from t he thetwagmingtult 2¥.el A this et pcinedhe draih valfe 65 & doswep. | Whehehavataer [dvel el
is greater than a prescribed value, the cloth type is 15 judged to be

hi ghl'y wadveitchahl sqetdeits latORe set [wlek GdveVk&Bachicd, thE 8RINRESvall O 80SRtcIvRYE SndltRY €
i s obtained, the operation flow proceeds to step S306. In step S306, in

accor danc e%hﬁﬂi&ﬂ@ ﬁﬁ%*%§?§$§§ﬂﬁ*by the user, the notor 41 rotates the

pul sat or ned pattern to form i nsi de the washing tub 30,
a main n W th.thi in. current,. the | aundry
s vvashe\c,i\ﬁ)tl Ik R SV B nepried SrPORAE Ghed RUSER 32 el >
44 so that, even when the washing water and |aundry nove, the washing tub
30 doed naliemaiglntie the foryard md tewerse dieesions He aguate dalindfy anvewaier o damiianize
current, the operation flow proceeds to step S307. In step S307, the

pul sat or h8mrwitlatah éthérenhistpenhity tHedawmice té Alssoktasufficiynt wase Morebhat ittihe
| aundry is spread evenly inside the washing tub 30. This is done in

prepar at i g8, Hedsibld o phhEit TR fi LG LR ORrAlof!hE 1NRAN] Redclife. 3r, £01L19]

(2-2-2. Ri nS| ng Process) Next, the rinsing process nenti oned above wil

shovi ng. ¢ 84t PR GprltckPine ?‘ VR Bl e 1wt B Sl AR %’Pes
shoul ?pfsbnw%gﬁwpggnfgggb qus judgmenis gentioned fn the followng .
10 supplemental water so that the set water level is restored.
{0115] At this time, if the selected washing course includes “cloth type sensing”, at the
same time that the familiarizing is performed, the sensing of the cloth type is also performed.
At the end of the familiarizing, how the water level has varied from the set water level is
detected, and, if the drop in the water level is greater than a prescribed value, the cloth type is
15  judged to be highly water-absorbing one.
[0116]) When, in step S305, the set water level is obtained, the operation flow proceeds to
step S306. In step S306, in accordance with the settings made by the user, the motor 41
rotates the pulsator 33 with a predetermined pattern to form, inside the washing tub 30, a main
water current for washing. With this main water current, the laundry is washed. The brake
20  mechanism 43 applies a brake to the spin-dry spindle 44 so that, even when the washing water
and laundry move, the washing tub 30 does not rotate.
[0117] At the end of the period of the main water current, the operation flow proceeds to
step S307. In step S307, the pulsator 33 rotates intermittently to make the laundry loose so

that the laundry is spread evenly inside the washing tub 30. This is done in preparation for



[0119] First, in step S500, a spin-drying process is perforned. This process
wll be described |later with reference to the flow chart shown in Fig. 6.

After this spin-drying process, the operation flow proceeds to step S401.

Instep S401, the nmain feed valve 50ais 10 opened, and water is fed up to the
set water level. If the addition of a treatnent agent is selected, the sub
feed valve 50b is al so opened, and wateB2ts fed al so by way of this route so
that the treatnment agent is put in the washing tub 30 via the siphon 57 and

t he wat ertheupintiryinf rotaddhladhe Mhdiehe Bgof eeding of water, the operation flow
proceeds to step S402. In step 84%2, famliarizing is performed. During

this famdshagd zi peo_ hat has stuck to the 15 washing tub 30 in
step SSOOﬂO(lzgp# ngzrlg/lzﬁlémpsﬁ cegé'%és)lts made | oose therefrom and is

famliarized wt ter so.as to absorh sufficient ter. [01211 After the
fam |iarizing, t E{?\’Qgp@Fart“?SH?g Pf%ﬁfsspr”&?é‘@%%ﬁ ?Eﬁf"@t il &03‘?5‘3#’?&&% %F“f‘{aé’ﬂ\ht of
the famliarizing, the water |evel as detected by the water |level switch 71
becones |§igencetthding.the Feg-i isrfaflovehait shewag thaBoweifppeedigny ptrfenmsdan iths
opened to feed supplenental water so 20 that the set water level is

rest or &d. rigd@ plocdist elt, shouldsheepot&dt @y thehearives judahehts Bestioned ifi dsd falledingt he
operation flow proceeds to step S404, In step S404, in accordance with the

settings g@@@t%e{r@myﬁﬁa@ b} (1R BRErOufitlgo. rotates the pul sator 33 with a
predeterm ned pattern to form inside the washing tub 30, a main water

current f i nsizng, -Wth i.s mai.n water _current, .the,laundry i s agjt,ated,
Sha o s8] TR St SO Rt e R hesrorey SXRE plete S B

spin-dry spindle 44 so that, even \f/Ynen the rinsjng water and |aundry_ nove,
t he washi fgenbid Bter guidhy refgrensg fothe tipyigmant shownnim Bigy 6of Aftse thisrspaydiying he

main water current, the operation flow proceeds to step S405. In step $405,
t he pul saproces33the operaon flowgrodecdetmt digp $4901nakestep 840 buthel maid feod walve 50T s
permts the laundry to be spread evenly inside the washing tub 30 in
pr epanat i egentdr andn@ates Bi fad dipytondie lsext whteOlevel. I the addition of a treatment agent is
selected, the sub feed valve 50b is also opened, and water is fed also by way of this route so
that the treatment agent is put in the washing tub 30 via the siphon 57 and the water outlet 56.
[0120]  After the feeding of water, the operation flow proceeds to step S402. In step
8402, familiarizing is performed. During this familiarizing, the laundry that has stuck to the
15 washing tub 30 in step S500 (spin-drying process) is made loose therefrom, and is
familiarized with water so as to absorb sufficient water.
[0121]  After the familianzing, the operation flow proceeds to step S403. If, as a result
of the familiarizing, the water level as detected by the water level switch 71 becomes lower
than the original level, then the main feed valve 50a is opened to feed supplemental water so
20  that the set water level is restored.
[0122] After, in step S403, the set water level is restored, the operation flow proceeds to
step S404, In step S404, in accordance with the settings made by the user, the motor 41

rotates the pulsator 33 with a predetermined pattern to form, inside the washing tub 30, a main

water current for rinsing. With this main water current, the laundry is agitated, and is



[0124] In the above description, rinsing is perfornmed as "stored-water
rinsing" whereby rinsing is performed with -rinsing water stored in the
washing tub 30. It is, however, also possible to performrinsing as
"supplied-water rinsing"” whereby rinsing is performed with 10 fresh water
kept being fed in, or as "shower rinsing" whereby water is sprayed onto the
| aundry fromthe water server unit 53 while the washing tub 30 is kept
rotating at |ow speed. [0125] (2-2-3. Spin-Drying Process) Next, the

spi n- dryitherepy siagdls Mhatbirakeatechbiivia 48 dpplibea dekertd bigdspim deleépindle W4 tsB that,
reference to Fig. 6. Fig. 6 is a flow chart show ng the flow of operations
per for Medevifl whif thekinsfigl Watdh A SREPRBSE thd Wastiftihf] 30%0B0KAothlaat the

various judgnents nentioned in the ow ng description are al so nade by

t he contrgl,4nit . 1 FLES in step S501, the drain valve 68 is
opened. 102" hat et e pric ofuh Gt Raeh sy e G Safod Bosbitsto o
the drain space 66. The drain valve 68 is kept aopen during .the spin-drying
process. 9% ?&527%‘?%@4(1% thg @35@0323 T ES IR Elq}’stop@?lfeoﬂﬁéﬂmﬁgy loose.
conparatively | ow speed, and then, in step S503, spin-drying is perforned
at hi gh spmederniitsehe laundyt tohbeSpiad evédy smsplsl the ovashieg duht 30 m prepwratianofor e
notor 41 is stopped, and term nating operations, such as the application of
a brake, ¢pin-pBidpaiomEidn. [ 01281 In the spin-drying process in steps S502 and
S503, the follow ng operations are -34- performed. Wien nost of the washing

vat er has@l?g n dfr?g{%:%g%’tdeg%i g fe iR -i@gae}f‘dﬁgép a?ngorea-r@ﬁat%%ﬁ{ y’wﬁé?gcw

clutch nmechani sm 4 t he € nectrani‘'sm are switche clut
e SRR 6 PRGN B A PG 0l ChupiS L B 2
the spin-dry spindle 44. 5 This causes the washing tub 30 to rotate for
spi n- dr yi PRYSIbIR tor parform; pesing pe “puppled-wate Zinpipga vdisreby| dnsgpanist perioracdsti ng
tub 3?0 fresh water kept being fed in, or as “shower rinsing” whereby water is sprayed onto the
laundry from the water server unit 53 while the washing tub 30 is kept rotating at low speed.
[0125] (2-2-3. Spin-Drying Process)
Next, the spin-drying process mentioned above will be described in detail with
reference to Fig. 6. Fig. 6 is a flow chart showing the flow of operations performed in the
15 spin-drying process. It should be noted that the various judgments mentioned in the
following description are aiso made by the control unit 80.
[0126] First, in step $501, the drain valve 68 is opened. Thus, the washing water inside
the washing tub 30 is drained via the drain space 66. The drain valve 68 is kept open during
the spin-drying process.
20 [0127]  Then, in step S502, spin-drying is performed at comparatively low speed, and then,
in step S503, spin-drying is performed at high speed. Then, in step S504, the supply of
electric power to the motor 41 is stopped, and terminating operations, such as the application

of a brake, is performed.

[0128]  In the spin-drying process in steps S502 and S503, the following operations are



[0129] As the washing tub 30 rotates, the laundry is pressed onto the
interior circunferential wall of the washing tub 30 under centrifugal
force. Thus, the washing water contained in the laundry collects on the
interior surface of the circunferential wall of the 10 washing tub 30. At
this time, since the washing tub 30 is so tapered as to gradually w den
upward as described earlier, the washi ng4water acted upon by the centrifugal
force rises along the interior surface of the washing tub 30. \Wen the

washi ng wadresrmegacivien indst dfiewagitt @hter hicbesn slidingl dutbf 812, wdshinkSulslBG ahpr ged
t hrough the drain holes 31. After leaving the drain holes 31, the washing

wat er hit getfiddhy) iR diteh %&ﬁ@% o3 aﬁ@ﬁlevlﬁ'ﬁlgermtz&{iﬁié%4%‘és - ?He;[d‘;.]l M Rl GNY

the 15 interior 'surface of the water tub 20 to ottom o e water tub

20. Then, _the washin ter is.disch ed.out .o exterjor casing 10 via
Che drai s T4 A (e S OE B0 o5 i Rhed PSS Meplnesiion s e
Construction of the Water. Feedi ng Apparatus) Next, the water feedin

appar at usSaEUMEAsCHhe jdsalping Gfo¥atels h Y Qi Bigi oo 4 arotatest the pipin-giy fﬂ*@g%ﬂf’-
invention, will be described. [01311 Fig. 7 is a perspective view, as seen
obl i quél yThiscausabtweyashifig tiie3ashete for Kpintdrgingwi Alhthiheémeghe pulsateds hptates
apparatus 300. Fig. 8 is a slide view schematically show ng the water

feedi ng appag #itHhe3Whinkheb @t er feedi ng apparatus 300 is an apparatus for
feeding water to laundry as a target to be fed with water, and has an ion

el ution “[ﬂlgmloo A?s”glbeg \g#gﬂ’{gguﬁm?ﬁot §6tafe§5'tl?]e,2qg%1ﬁ)geis: ?ﬁ:ﬁ&'d“%hf%” éﬁggbt_egi?‘o and

t he showe tter nnected t oget her I'ng pip 0132]

(3 4 - Construyction of t lon.Eluti.on Unit) The ion elytion unit, 100 serves
bot h as. aATSHRIBEER el iy et b linday e ek Ribe s Thiss e Vi waFeg
fromthe shower feed pipe 52c to the |laundry as the target and as an ion
el uter t pemaiped inethe lagndry sotlectnondhs inderiorn surfaceref dbg Ficcumdfaregtialt wall of fee
nmetallic ion is added to the water

10 washing tub 30. At this time, since the washing tub 30 is so tapered as to gradually widen

upward as described earlier, the washing water acted upon by the centrifugal force rises along

the interior surface of the washing tub 30. When the washing water reaches the upper end of

the washing tub 30, it is discharged through the drain holes 31.  After leaving the drain holes

31, the washing water hits the interior surface of the water tub 20, and then flows along the
15 interior surface of the water tub 20 to the bottom of the water tub 20. Then, the washing

water is discharged out of the exterior casing 10 via the drain pipe 61 and the drain hose 60

connected thereto.

[0130] (3. Construction of the Water Feeding Apparatus)

Next, the water feeding apparatus 300, which is the most characteristic part of the

20  present invention, will be described.

[0131]  Fig. 7 is a perspective view, as seen obliquely from above, of the washer 1 fitted

with the water feeding apparatus 300. Fig. 8 is a side view schematically showing the water

feeding apparatus 300. The water feeding apparatus 300 is an apparatus for feeding water to

laundry as a target to be fed with water, and has an ion elution unit 100 and a shower emitter



t hat passes therethrough. The ion elution unit 100 has a casing 110, an
inflow port | 11, an outflow port 112, electrodes 113 and 114, and
termnals 115 and 116 (see Fig. 9). [0133] The casing | 10 houses the

el ectrodes 113 and 114 inside it, and is nmade of an 10 insulating materi al
such as synthetic resin, silicon, or rubber. The casing 110 is conposed of
an upper casing | | OGa and a |lower casidf-1 | Cb fastened together at
several placesWth screws. [01341 The casing | 10 has a circul ar cross

section aloang The G feRition ALAN €00 ARG tha ShewerSeisicA D0 alrd woﬁie!ciea%fgaaér By)ape as
a whole. Gving the casing 110 this shape hel ps nake the ion elution unit

100 presqﬂﬂﬁg’iﬁgé§ @nt. Mre specifically, to permt the shower emtter 200,
15 which w escribed later, to spray a shower, the shower emtter 200

IS provi |s produces a high pressure
i nsi de tﬂ@?%ég 6?f(§ CFWégﬁ%hogﬁﬂﬁ? it 100. Wien the casing | 10 is

given a substantially cylindrical shape, such an internal pressure is

di stributed unif &h¢riop chitnmiwmit 10 ssrves Bﬂﬁh@ﬁéﬂ@édqr heradgding a teaatment ggent o the
resistance to the internal pressure. In this way, it is possible to prevent
t he deSt rwatti that iofedt finen ithersheivat feed pifeG2ame the lMdasasthb tdpget ahdag dreion ehudernal
pressure. [0135] The shape of the casing | 10 is not limted to a

subst ant i f@ht lutes/ lab ﬂ@rtréamlerﬁ o], @ﬁletam@wnfsqut letve ﬁﬁeﬁﬂfd i8Rk Ay & thewedterWi t h,
for exanple, an elllptlc erlca or spher0|da shape, it is pOSSIb|e to

easi |y 1 eghi 263 LSRR ﬁr? %aagu 40U s Qa%ﬁlg]llﬁhgnhﬁ%w D911,

is an inle or wat er t roug mth omer eed
pi pe 52c |n o the S|n d%g THB th |0Ml rt 11, water
flows in® ?‘H@O‘Eéisﬁé"‘c rojd&'?' 11[3 ;ﬁ“ l%\l\)%ﬂ?‘{] 1 ga%) outlet for
wat er through whi ch water flows out of the casing 110 to t he shower emtter
200. The [R&3Hr i Abe gasinghd 1@ hobsey the gleckodesdl 19 andt Hed mgide |towend s peade of 2 and
the linking pipe 250 to the shower emtter 200- For the draining of the
wat er 10 enmsulatirg mastidguihgs syatietig rdsinl Gilicod, or suliperf eTtrbdaging @ | Piswong@sal of
plurality of outflow ports 112.

an upper casing 110a and a lower casing 110b fastened together at several places with screws.

[0134]  The casing 110 has a circular cross section along a certain plane, and has a

substantially cylindrical shape as a whole. Giving the casing 110 this shape helps make the

ion elution unit 100 pressure-resistant. More specifically, to permit the shower emitter 200,

15 which wiil be described later, to spray a shower, the shower emitter 200 is provided with a

narrowed nozzle, and this produces a high pressure inside the casing 110 of the ion elution

unit 100. When the casing 110 is given a substantially cylindrical shape, such an internal

pressure is distributed uniformly around the circumference thereof, resuiting in resistance to

the internal pressure. In this way, it is possible to prevent the destruction of the ion elution

20  unit 100 ascribable to the internal pressure.
[0135]  The shape of the casing 110 is not limited to a substantially cylindrical shape as
specifically described above. Even with, for example, an elliptic, spherical, or spheroidal

shape, it is possible to easily realize a pressure-resistant structure.

[0136]  The inflow port 111 is an inlet for water through which water is fed from the



In this enbodi ment, two outflow ports 112a and 112b are provi ded. How the
outflow ports 112a and 112b are located relative to each other will be
described later. [01381 The el ectrodes 113 and 114 are for eluting a
nmetallic ion. Fig. 9 is a perspectiye 10 view schematically show ng the
exterior appearance and internal construction of the ion elution unit 100.
In this figure, for convenience' sake, -BAe inflow port | | | and the outfl ow
port 112 are omtted. Thbe el ectrodes 113 and 114 are each fl at-pl at e- shaped,
and are shomandeed per 82d Bito the asidgdtl0a Pheddirengh thidinfloveporal 1 F,reaterefichs
other inside the casing | 10. Wen a voltage is applied between these two
el ect r odemtdlthd cadish 04 via the terminals 115 15 and 116, which will be
described later, for exanple, at the positive electrode, the netal of which

the el ect R4 | sm% Aty SbHLTS s AP Budd BOR: LRI IEMIRA Hard RSOl @St N

110. [013 i's pre era e el rodes
sil ver an. al ereof .Th ilver cl rom ilver
el ect rodegapﬁﬁd1 lpﬁ%ﬂ}el StI?SWFBﬁmETeB{Z@% fﬂﬁrﬁvatiri ’Hﬁ‘g‘é <28 dd Oé&éht"‘% € OREEMY ent

antimcrobial effect; the copper ion cluted fromcopper 20 el ectrodes exerts
an excel | et 15hend thedirking pipe 250 o e shawear ¢myte€)f209-he£@ the dediring ohehe waler of
the ingredient netals can be eluted sinultaneously. This makes it possible

t o obt ai nrenesxdrg iside thatchsihg nohiials prafirabhi tof progile eplueditysof fliflé@lports 112.
Specifically, when silver electrodes are used as the el ectrodes 113 and 114,

an anti MyhiodhéRCiwd SutBhvionsd 18y aﬁch?l FePdrb %M&d”e%%\mh%rﬂutﬂ&r? tpoh@ 141]

For exanpl e, when a person sweats, the clothes s as a result of

prol i f er 84| Ay S8 LMool ANBLATE ) socRWBRE wiPpSIRLIRSRyR Y contal ns

gl yceri des; Irch™are ers I'ds. Gerns deconpose
i ve of 1 GBORE: " Fheisies Qwéﬁsaﬁa’dfwé%%f%erﬁwé%%@%bgédség Y e ereiies
113 and 114, by applyln vol tage between those electrodes, it is possible
to caufe, vigw sqlnempb@allm 3@\;@1@@1@& exlerion hppepranes janeh internal construction of the ion
elution unit 100. In this figure, for convenience’ sake, the inflow port 111 and the outflow
port 112 are omitted. The electrodes 113 and 114 are each flat-plate-shaped, and are
arranged parallel to and at a predetermined interval from each other inside the casing 110.
When a voltage is applied between these two electrodes 113 and 114 via the terminals 115
15 and 116, which will be described later, for example, at the positive electrode, the metal of
which the electrode is made is eluted, and is added to the water inside the casing 110.
(0139] It is preferable that the electrodes 113 and 114 be made of silver, copper, zinc, or
an alloy thereof. The silver ion eluted from silver electrodes and the zinc ion eluted from
zinc electrodes exert an excellent antimicrobial effect; the copper ion eluted from copper
20 electrodes exerts an excellent antifungal effect. From an alloy of these metals, the ions of
the ingredient metals can be cluted simultaneously. This makes it possible to obtain
excellent antimicrobial and antifungal effects.

[0140]  Specifically, when silver electrodes are used as the electrodes 113 and 114, an

antimicrobial effect is obtained by the following mechanism.



Ag 4 Ag + + C and thereby elute the silver ion into water. This silver ion
acts upon and deactivate the gerns that cause odors. Thus, the glycerides
contained in sweat are no |longer deconposed. In this way, it is possible to
suppress the generation of odors. Here, 10 "deactivate" denotes exerting

di sinfecting, antimcrobial, sterilizing, deconposing, elimnating, and
other effects. [0143] The termnals 11533@nd 116 are for applying a voltage
to the electrodes 113 and 114. The el ectrode 113 and the ten-ninal 115 are

made of tfue4 HaneFEEterhmpled rwiRha BPh&@sors ishédts) theltbthdshmel et hogRuk 14r ard t he
termnal 116 are made of the same netal (for exanple silver). 15 The

termnals 1 ne h

el ectri calf %ﬁér%gﬂn(;efcgergﬁ mt}]%lteﬁﬂ e%?‘%g ﬁ%sg dd) %@Hﬁﬁgﬂ:cg?ﬁsﬁgﬁ& %’%5 and
116 | ocated ou de.t he S 0 are connected to a driv rcu 120
(see Fig. %‘6 of Ghein Wit SE2 a0l o CouH FablPose it hetiorn Wil Fearbhatn
80. f O 144] In this enbodinent, the termnals 115 and 116 are given a

cyl i ndri cii fatyaeids Sematqmtlgrqﬁ@ppgwg@ﬁ]@o@ enhanced seal i ng, where the
termnals 115 and 116 penetrate the casing 110, between the termnals 115

and 1l6an{dlhzicasWigenldbrer eltdbddesMre aisspasithe ekbirgdesal i3I gl i ke, emynapplpngasur e
resulting fromthe spraying of a shower is present inside the casing 110,

and gi vi n@oiiaQ@b&tweeﬁ &@k@aléé{ﬁxﬁ@dt ﬂslp%sﬁbmb cAfde] Adhe ﬁd%ﬁ%,eléctx%de th@reabtidnul ar
cross section, helps distribute the high pressure uniforrnly around the

ci rcunf eregpc 1 I n ible
to pr evengB ﬁe %ﬁst r uc{l P@eﬁéby a}]ﬁa[hgtsé%%‘l lﬁgﬁ%t%l‘%ger Jth %1@"\@@}6 ctts h@?’n %\?Z
enhanced geal i ng ,between the te 1&@@9 16 and the ca5| ng ?.

[0146] To BB ISR Bk Cien® %e eycerifis oBRHACHAR SVEABEARIOPEE need
to have a 5 circular cross section at least in the parts thereof where they

penet r at edechmpesedi ndn 1thes. wapo e e possifile i tngsuphesss dherigandratian Bf agvdgrst 16llere,
circular cross section all over the axial length
10 “deactivate” denotes exerting disinfecting, antimicrobial, sterilizing, decomposing,
eliminating, and other effects.
[0143]  The terminals 115 and 116 are for applying a voltage to thg electrodes 113 and 114.
The electrode 113 and the terminal 115 are made of the same metal (for example, silver), and
the electrode 114 and the terminal 116 are made of the same metal (for example, silver).
15 The terminals 115 and 116 penetrate the casing 110 from outside it 50 as to be electrically
connected to the electrodes 113 and 114. The terminals 115 and 116 located outside the
casing 110 are connected to a drive circuit 120 (see Fig. 10), which will be described later,
provided in the control unit 80.
[0144]  In this embodiment, the terminals 115 and 116 are given a cylindrical shape.
20  This helps achieve enhanced sealing, where the terminals 115 and 116 penetrate the casing
110, between the terminals 115 and 116 and the casing 110.
[0145]  More specifically, a high internal pressure resulting from the spraying of a shower

is present inside the casing 110, and giving the terminals 115 and 116 a cylindrical shape, i.c.,

a circular cross section, helps distribute the high pressure uniformly around the circumference



thereof as in this enbodi ment nakes it easy to produce the termnals 115 and
116, and thus hel ps enhance the productivity of the ion elution unit 100.
[0147] The termnal 115 and the el ectrode 113, and the term nal 116 and the
el ectrode 114, 10 may be formed integrally. However, it is difficult to
integrally formthe termnal 115 or 116, which is cylindrically shaped, and
the el ectrode 113 or 114, which is flat3prate-shaped. Accordingly, in this
enbodi ment, the termnals 115 and 116 are silver-brazed and thereby

el ectri cabfl the aemtinald edl5 tand t1hé. eletiiy odgsit 1sl positde id frevemisthe destrtiyn ofigliee,
silver-brazing denotes cenenting a netal part to a base material by using a

mol ten brezhindlsallbnd 196CdR Ahicke eBhil¥d 9falipl IbéBiecedntle tdrhind8is fR] i/ at a
tenperature |ower than the nelting point of thé base material and thus

wi t hout ' e hase material. [0148] Next, how the plurality of outflow
ports 11%@%??%%%“?%% are located relative to each other will be
descri bed 49]_ After water is f,ed?p;o t he target éoltlbe fed wth water, if

wat er con[oallL1 ng [oHbtR thy ahove-mentioped ¢ifsets, the termingls Igand Jdpmged iphaye & he
ion elution unit 100, the netallic ion may precipitate as nmetal or salts

t her eof, eawArngossheactiowiat dedst iinghe giavie dheredfe wbbrecthep deoetta@ thidasiag.110n

the other hand, if air remains inside the casing 110 of the ion elution unit
100, whenHewatedr, givingwhe itdtingndlhe15 asd Do 4 TRcwl@xérobd sRtioh BR ovenihk AKIAY lddgth

prevents the electrodes 113 and 114 inside the casing 110 from bei ng di pped
In water ya.d,p th AL SmARS i oky I bRod tfminA2 115 RO T 6 Rl hid
elute the rr{eta ﬂ}ﬁ I on 0romthe upﬁer S%ark’s g%'?ﬁe ]g?lgctrodes taa’t are not
di pped ip . water. 150],. To.avagi d t he i nconyeni ences, in this enbodi nent,
as shown Fﬂpﬁ@a“%e[‘g? H'@hg?at’s"llﬁd)% ﬁ‘@“&f“%?ﬂé}“?&ﬁ&a ution unit 100 is provided
with a plurality of outflow ports 112a and 112b 5 that are | ocated at
di f f er ent (H&7hht $he spatpk | ioandythe glsetrasirll P andghs termimah ! | &anddbaeleetrods 144,
position higher than the outflow port 112b. The outflow port 112a is
connedfedmay ke férened integrally. However, it is difficult to integrally form the terminal 115 or 116,

which is cylindrically shaped, and the electrode 113 or 114, which is flat-plate-shaped.

Accordingly, in this embodiment, the terminals 115 and 116 are silver-brazed and thereby

electrically connected to the electrodes 113 and 114, respectively. Here, silver-brazing

denotes cementing a metal part to a base material by using a molten brazing alloy, such as an

15 alloy of silver and tin, that melts at a temperature lower than the melting point of the base

material and thus without melting the base material.

[0148]  Next, how the plurality of outflow ports 112 mentioned above are located relative

to each other will be described.

[0149]  After water is fed to the target to be fed with water, if water containing the metallic

20  ion remains inside the casing 110 of the ion elution unit 100, the metallic ion may precipitate
as metal or salts thereof, causing short-circuiting between the electrodes 113 and 114. On
the other hand, if air remains inside the casing 110 of the ion elution unit 100, when water

flows into the casing 110 next time, the remaining air prevents the electrodes 113 and 114

inside the casing 110 from being dipped in water up to the upper parts thereof. This makes it



| i nki ng pi pe 250 (250a) to the shower emtter 200 (200a), and the outfl ow
port 112b is connected via the linking pipe 250 (250b) to the shower
emtter 200 (200a). [0151] As a result, even when netallic ion water renains
inside the casing 110, the 10 renmining water can be di scharged out of the
casing 110 via the outflow port 112b, located in a |lower position, and then
via the |inking pipe 250b and the shower _emtter 200b. On the other hand,
even when air renmins inside the casing3?10 when water flows into the ion
elution wunit 100, the air may be exhausted out of the casing 110 via the
out f | ow ponposgib2ap elute theedetilfic ien fibghtbe uppsipaitonf thendedtdodes thihwark inok dipgedi pe
250a and the shower emtter 200a. Thus, the 15 |l evel of the water that flows
into the gasitag 110 can be raised at |east up to the position of the
outflow port 1 12a. In this way, it is possible to effectively use the

el ectr Ode?&?’{&f ang i thkdaSh vEﬁi@n&@siinQ%ii %ﬁg’ﬁﬁﬁﬁﬁ RYRLGh E‘glgilgéS the Cﬁséng

short-cir ng between the el ectrodes ascri tot

metal lic i nt.ai n int r.enai_ni ter. [.015 re, it is rabl e
That the o1 ef BRh Aol Bpi 1PoriE PG pGhinp ol ford 12584 S1AH
position he located in a position |ower than the | ower ends A of the |

el ect r ddethat 112 logated pi differenthbeighip ebprcifisallynibe awbowpars 1 by i losatedein a
portion of the water remaining inside the casing 110 that is |ocated above
t he out f | pesitper highdr2than ahd eutfiosc part dddbt hTheightflolme poatitlfiRovs camretted 1¥b, thand
thus hel ps surely prevent the entire el ectrodes 113 and 114 from bei ng

di pped i ki@ piRMPSO(PWaYRS e shdwdrhémitteR 200 (2003, RRPHePbRNbH 41%!{ qh b is
prevent short-cCircuiting between -40 the el ectrodes 113 and 114. [0153]

Af ter thec&&%&X&Oﬁt@e 1}:51}3{5@%@:2;@] gﬂzg othe sifividl & il ggoqa;ai ni ng no

metal lic ron or Wwa _ ow concentrati e metallic ion
e, T SE! ps ASGRGFS i &veb MBR RRRTG 0B W FETasmHET Tec GroPs | b (at er
t hat passes through the unit last. Thus, even when water remains inside the
uni t, 1§ neamaitieg wetenican bRydisehaegedouinphthesasing dW visrtbenetflawinont bi2bt leeatediml | i c
o a lower position, and then via the linking pipe 250b and the shower emitter 200b. On the
other hand, even when air remains inside the casing 110 when water flows into the ion elution
unit 100, the air may be exhausted out of the casing 110 via the outflow port 112a, located in
a higher position, and then via linking pipe 250a and the shower emitter 200a. Thus, the
15 level of the water that flows into the casing 110 can be raised at least up to the position of the
outflow port 112a. In this way, it is possible to effectively use the electrodes 113 and 114
inside the casing 110 while avoiding short-circuiting between the electrodes 113 and 114
ascribable to the metallic ion contained in the remaining water.
[0152] Here, it is preferable that the outflow port 112b (first blowout port) located in the
20 lower position be located in a position lower than the lower ends A of the electrodes 113 and
114 of the ion elution unit 100. This permits the portion of the water remaining inside the
casing 110 that is located above the outflow port 112b to be discharged through the outtlow

port 112b, and thus helps surely prevent the entire electrodes 113 and 114 from being dipped

in the remaining water. In this way, it is possible to surely prevent short-circuiting between



short-circuiting between the electrodes 113 and 114 ascribable to the
netallic ion contained in the remaining water is less likely. [0154]
Moreover, in this enbodinent, the outflow port 112b | ocated in the | ower
position 10 is so located as to nake contact with the | ower surface of the
ion elution unit 100, neaning that the | owest part of the outflow port 112b
is at the same level as the lower surfad®-of the ion elution unit 100. This
permts alnmost all of the water remaining inside the casing 110 to be

di schar gethetelactadds klR@nddi4.l ow port 112b. Thus, in addition to the
above-nentioned effect of preventing short-circuiting between the

el ectrodef)153B amlickile spriyihg oAmeAIIROSE WAk, dithed BraRRF Sy @Bining WOMERNicE0E 65
resulting fromthe freezing of the renmaining water, specifically the

deformat | QhitcPeofteiie f ldv BorRntalon e thetali®s ioh My B biifed %Q{gﬁt@@gmw of

water due to clogging iInsi e casli ng reover,
in this enbodi nen t he,out f.| ow port 2a (secaqn utfl gw port located in
t he upper B8%H ‘?roti?t iaser%egmﬁeq ngéOdp%éﬁ'FlF‘o nﬁHF S’ﬁgﬁqf’wsh ehgona tog r?g B of
the 20 electrodes 113 and 114 of the ion elution unit 100. Thus, even when
ai r refai Mstalkicjoadnithe wates ithay passes Wiewehide apitflassns Thys sverhwhem waker Ggeh@ns uni t
100, it is possible to discharge the air out of the casing 110 through the

out f | ow porsidelth® anitAsinar the rginginirighealee vedtainé atibe watarratibatof the memllinion, t he
ion elution unit 100 can be raised at |least to that position. This permts

the enti siaikdustif bdth@naheeletpstRs 113 and ) kidvdhcatigs niediivohRen@tiel ipw

port 112a to be dipped in -41- water. Thus, it is possible to surely use the

el ectrode A NS he casing 110 effectively. [0156] Moreover,
in this e%ﬁo |ﬁe§ﬂ?&%%gkgﬁ%ﬂﬁg jport 1 12a located in the upper position is

meani ng. ¢ I4OH he MerenginBuhisatodpentrins BRpr Gt Bep 18eed abSfowsh eostin
| evel as the upper surface of the casing 110. This permts alnost all of the
ai r pri@seittsq lesated ag emals pongact voth Bie dewer ssicfen ofeidie ion elughn unit 100, meaning
that the lowest part of the outflow port 112b is at the same level as the lower surface of the
ion elution unit 100. This permits almost all of the water remaining inside the casing 110 to
be discharged through the outflow port 112b. Thus, in addition to the above-mentioned
effect of preventing short-circuiting between the electrodes 113 and 114, it is also possible to
15 prevent inconveniences resulting from the freezing of the remaining water, specifically the
deformation or destruction of the casing !10, the obstruction of the flow of water due to
clogging inside the casing 110, and the like.
[0155] Moreover, in this embodiment, the outflow port 112a (second outflow port)
located in the upper position is located in a position higher than the upper ends B of the
20 electrodes 113 and 114 of the ion elution unit 100. Thus, even when air remains inside the
casing 110 when water flows into the ion elution unit 100, it is possible to discharge the air
out of the casing 110 through the outflow port 112a.  Accordingly, the level of the water that

flows into the ion elution unit 100 can be raised at least to that position. This permits the

entire parts of the electrodes 113 and 114 located below the outflow port 112a to be dipped in



the outflow port 112a. As a result, the level of the water that flows into
the casing 110 can surely be raised to an upper portion of the casing 110.
Thus, it is possible to nore surely use the electrodes 113 and 114 inside
the casing 110 effectively. 10 [0157] (3-2. Construction of the Shower
Emtter) Next, the shower emtter 200 will be described. As shown in Figs. 7
and 8, the shower enitter 200 so operattés that the water obtained via the
ion elution unit 100 serving as an adder is sprayed in the formof a shower
onto a tawgtet tlhubeitfiegdossitid tovatrely. useGhd8lectiodss, 1 \adrelr 1 idninkide thocasigf 1 0
shower denotes small water particles (liquid droplets) 15 that are

i nterm tteffdctivelpoured onto the target (here, laundry) put in the washing tub
30. The shower emitter 200 has a narrowed em ssion nozzle, and feeds in a

predet er ”[dgggj pe'[\j[cﬂg?\%?, in%i%ﬂo@ﬁ’@%ﬁ%ﬁ%ﬂ@?@ Vb:g) 1 M, 184atdin [ﬁg:r lsprp\gﬁ)ﬁ%tém xed

wWith air he nozz So that su 'S spraye

nozzle. [0Q15 here i s .no rticular restrictiop,.on the dianeter (size) of
e vt er SpRApsAToE grmeoediish ofth B abberinctict BF 18 cme L3; Beohs thee B
the nore they are |ike m st or spray, and thus he larger their surface
areas as bBighgshpad ohiherowtfewqore! Haobiat thefsamsgtleyel ayike hppegswrfacgeof thei cosinge
areas of the water particles, the |arger the areas over which they nake
contact witth dihis permitslalniussall hetheairerepentdksige theeysidg ¥10 the dsherzed tlebughthe
present invention lies in quickening as nuch as possible the drying of the

vat er t hathelontfRi¥ pored 12Nt A Pa kAL She RePST the WRerdhiet R dinid*de chiifs ¢i@cM th a
view to nmaking larger the crystals of the treatnent substance dissolved in

the. Vet eLuc @88 98 UNGltopple SRR SRHELIME |9 OHEL Pk fe 1 RoRAS R e

drying, it prefera use shower W _
part 1 ol es Hetecsod gl Ang Al Einsics HEiaemay | ASTFUWRy < he nozal e, the | onger t he
time required to feed (spray) a unit anount of water. Thus, the size of the
wat er 1far f01é6Fks §3-2t Genstiyoug okihe EhowesrEmitter)si ze of
Next, the shower emitter 200 will be described. As shown in Figs. 7 and 8, the
shower emitter 200 so operates that the water obtained via the ion elution unit 100 serving as
an adder is sprayed in the form of a shower onto a target to be fed with water.
[0158]  Here, water in the form of a shower denotes small water particles (liquid droplets)
15 that are intermittently poured onto the target (here, laundry) put in the washing tub 30. The
shower emitter 200 has a narrowed emission nozzle, and feeds in a predetermined period of
time a predetermined amount of or more water mixed with air to the nozzle, so that such
shower water is sprayed from the nozzle.
[0159] There is no particular restriction on the diameter (size) of the water particles of
20 shower water. The smaller the water particles, the more they are like mist or spray, and thus
he larger their surface areas as compared with the same amount of water. The larger the
surface areas of the water particles, the larger the areas over which they make contact with air,

and thus the more quickly they dry. The essence of the present invention lies in quickening

as much as possible the drying of the water that is sprayed onto a target so as to be attached



the nozzle orifice) should be determ ned appropriately with consideration
given to the bal ance between the drying speed of water particles and the
time required to feed water. Even shower water with conparatively |arge

wat er particle size, such as that obtained froma 10 shower apparatus
installed in a bathroom has a |arger surface area as conpared with the sane
anmount of water, and is therefore easied2to dry. Thus, even with such water,
it is possible to satisfactorily achieve the effects of the present

I nvent i ontheRES tithadvib@its maldrdildder TREEGstAlkf REOHEARENT WBsBhcd MSsoM AR the
emtter 200 for spraying shower water as described above so as to

correspon t 0 i v

Specifica &P #%%oﬁhgﬂguFE¥n£3m%ﬂ%f%fﬁ%&)5&%;%%@%%1 %%dﬁﬁa%%P%%ﬁF¥r&§%5ba
and for the gutflo OFt_élefIS grOV|ded a shower emtter 200b. These
shower ent¥ 8P ¥ Bﬁﬁ’ F8It 31Ut | ocat ed above the washing tub 30 so as to
spray water in the formof a shower toward the interior of the washing tub
30. [0162[01p0 t hitlowavpiodinae Hie pressere i apevatemistitxed sho gwallerike waGhpattieles of
respectively connected 20 via the linking pipes 250a and 250b to the

out f | oW psitomer bhiva isundde By harrowingehe aoasdyy thichlahgdr hlee timbovgRiirednd fdedr(spr2@a and
200b are located at different heights. Specifically, the shower emtter

200a is | gepsRshdt @f%aﬁ?s'Th&nthg's%%?tﬁmeﬁﬁﬁlémﬁe Ovlel Sla1e? 00 ane Wit br @
hei ght difference H of, for exanple, 1 cm [0163] This helght difference

bet ween t h n s a 4 e, in the
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200a Iocabed in a higher pqgsition and Ihe sq%wer emtter 200b Iocated in a

| ower posPEte i Y s SRR 2 W WfehPartistes| andcthe dinguatasired Jotred pfcget Eran
bei ng stopped (when no water is being fed in). Thus, when no water is being
fed in, eshowerfwatert withjcomparativelyelargeewalenaiticle biae,estchras thawebeinefl deain iy
apparatus 300, the renmaining water flows fromthe shower emtter 200a

| ocat 6@  shovichepiirgheinspisd in Obathoamt hes 4 larder Bgfiet RRa25Qampired wethithé Samelni t

100, and |inking pipe 250b to
amount of water, and is therefore easier to dry. Thus, even with such water, it is possible fo
satisfactorily achieve the effects of the present invention described later.
[0161] There are provided two of the shower emitter 200 for spraying shower water as
described above so as to correspond to the plurality of outflow ports 112 described above.
15 Specifically, for the outflow port 112a is provided a shower emitter 200a, and for the outflow
port 112b is provided a shower emitter 200b. These shower emitters 200a and 200b are
located above the washing tub 30 so as to spray water in the form of a shower toward the
interior of the washing tub 30.
[0162] In this embodiment, the shower emitters 200a and 200b are respectively connected
20 via the linking pipes 250a and 250b to the outflow ports 112a and 112b in such a way that the
shower emitters 200a and 200b are located at different heights. Specifically, the shower
emitter 200a is located in a position higher than the shower emitter 200b, with a height

difference H of, for example, 1 cm.

{0163] This height difference between the shower emitters 200a and 200b produces a



the shower emtter 200b located in the |ower position, and is then

di scharged fromthe shower emtter 200b. Thus, when no water is being fed
in, no netallic ion water rermains inside the casing | 10. This nmakes it
possible to nore surely prevent the above-nentioned 10 i nconveni ences
ascribable to the remaining water, such as short-circuiting between the

el ectrodes 113 and 114 ascribable to thé3metallic ion contained in the
remai ning water and the destruction of the casing | 10 resulting fromthe
freezi ng diffetenec iretheiwdtergpresue (a JiffdGdde Mothe ovaedr hehd) hdnweenethib ehowadmittehe
shower emtter 200b | ocated in the lower position is located in a position

| over t hamodahiecateVe a @igher HoSitioh hBd the shdvre @enitdr32GMIokdidd 94 a 18wet PEsiHiAD

clution unit 100. This permts the portion of the water renmining 1nside the
ion eluti i { iite . 1yoecat ed
in the Iog\/\ger:rygllggfﬁ]@g?n&?g&agg 121:12% a&%gr%?[ %@?’ﬁ’%&@ﬁ ??V fcl)‘%n Ig%gé’Q%Fésc ¥ Gtles
113 and 114 .i nsiﬁ]ﬁ the ion elution it 100 ..l ocated above the shqwer .

em trer 2898nhr dhHeVHEn O T pinedcd AT PRI Wk temapg e e qutire
possi ble to prevent short-circuiting between the el ectrodes 113 and 114
ascri babl watepfeedmgapparatus 309,ithe resmpinios vaten dgws Aranh thersbawememidteniQarlocatat 65]
(4. Configuration of the Drive Circuit) Next, with reference to Fig.10, the
control cinthehight2fbsiton vda thei lindidgsipé 2502 lomtdhation unii 1001 G linkihg pige @66k td bed.
Fig. 10 is a diagramillustrating an outline of the configuration of the

control CineGHbwerletfliter Zobb 16QI&E6h (hOHWRE ?J-)S?‘ﬂion? L8& i thén BRVRF el Fon theCBBREFLT €d
to a transfari-ner 122, and this transtornmer 122 steps the 100 V vol tage

down to a_pr m t age.. The out pyt  vol tage .of the transforner 122
o Tecti rPRIERSOAH NS Me RESpue] Pt B i TR 160 ol RSP R 5y
a constant voltage circuit 124 intq a constant vpltage. The constant vo]tage
5 ciroui t @R i1d0conHis Bake, it ROSHRIE AR ToOHr SHEISGiRFEXSHY @95@*}%@@8% nt
current circuit 125 operates so as to feed a fixed current to an el ectrode
dri ve 18i r tgpavetBoceswhicohable |t the womempnpevhter, such as short-circuiting between the

electrodes 113 and 114 ascribable to the metallic ion contained in the remaining water and the
destruction of the casing 110 resulting from the freezing of the remaining water.
[0164] Moreover, in this embodiment, the shower emitter 200b located in the lower
position is located in a position lower than the lower ends A of the electrodes 113 and 114 of
15 the ion elution unit 100. This permits the portion of the water remaining inside the ion
elution unit 100 that is present above the shower emitter 200b located in the lower position to
be discharged. Thus, the parts of the electrodes 113 and 114 inside the ion elution unit 100
located above the shower emitter 200b are never dipped in the remaining watery. This
makes it possible to prevent short-circuiting between the electrodes 113 and 114 ascribable to
20  the metallic ion contained in the remaining water.
[0165] (4. Configuration of the Drive Circuit)
Next, with reference to Fig.10, the control circuit 120 for driving the ion elution
unit 100 will be described. Fig. 10 is a diagram illustrating an outline of the configuration of

the control circuit 120.



| ater, irrespective of the variation of the resistance across the el ectrode
drive circuit 150. [0167] The comrercial electric power 121 is connected

al so, parallel to the transforner 122, to a rectifying diode 126. The

out put voltage of the rectifying diode 126 is snoothed 10 by a capacitor
127, is then regulated into a constant voltage by a constant voltage circuit
128, and is then fed to a m croconputef4130. The microconputer 130 controls
the starting of a triac 129 that is connected between one end of the
primary ciécjof Chnieréinls tlectier poded a0d i$ OGRS @i ghnsBhrARE 1122, PRMEThis1 21.
[0168] The electrode drive circuit 150 is conposed of NPN-type transistors

Q 10 4 randfRrHe0dES sladhs 3R 168 v aflagL8bwhAbSa ?l‘ed%ﬁnﬁzled %ﬁ#aé@‘ras%ieagﬁt i

i nt erconnected together as shown in “the figur e transisto

di ode DI th consti tut . phot.ac | e 51, an the tr i st.ar and

t he diodé‘tl(%gg 8EQFH§?B§HH§{ﬁ%€f£“3hﬁﬁ%#&&%hﬂ%&?vﬁ§§gﬁﬁﬁﬁﬁm¥%, 124 1§i%ges D
and D2 are photodi odes, and the transjistors QL and are_phot otransi stors.

[01691 Noweulaled bysk consiant (vakags eiFaélohsuinge alcspsippicwrltageni T Fenstant yoltastge to
aline LI 20 and a |l ow1level voltage or an OFF voltage (zero voltage) to a
line L2. diven,]12¢hecoinsdedDR a doustast @mentoideuwtiot 2% s dtwediongant durent ciansti E3S5or Q2
turns on. When the transistor 2 turns on, a current flows through the

resi st or Sop3dates8 as anfbelR4.fixed dudriSo an BleaSodesdrivedirb@it 1 HE WIAGEwWRS bd B&cribed
transistor B3, turning this transistor B on. [01701 On the other hand, the

di ode D Jor %%g, : ' : ' [ S .~45-: , and the
t ransi st olra {%@h a S((%H iCSOfo f ﬁllﬁﬁ&% ﬁ{@gg‘%ﬁg&%ﬁe tg&?%ghg&f%vd\éﬁ? ‘ %%n% Eéé
positive-gsi electrode 113 to.the negative-side electrode 114. As.a
Posul t <1 MUP8e ©+REE ORI i Powdiont! 1o FoBrcid o0 armat cap SEPERpes on
is produced along with a negative ion. [0171] Wen a current is_passed
t hr ough t He tom restifiting diadei 1261 06he auiphievelfage of itsnreplalying digdg b2y ix smeotheghi | e
the el ectrode 113 on the positive side in Fig. 10 wears, the electrode 114
on thé niegatipaeriteild@?, cahdreepsated intbecohstan wilitage by e coespos ivbabef dircnit! 128,
thereon, inpurities such as

and is then fed to a microcomputer 130. The microcomputer 130 controls the starting of a

triac 129 that is connected between one end of the primary coil of the transformer 122 and the

commercial electric power 121.

[0168]  The electrode drive circuit 150 is composed of NPN-type transistors Q1 to Q4,

15 diodes D1 and D2, and resistors R1 to R7, and these are interconnected together as shown in

the figure. The transistor Q1 and the diode D1 together constitute a photocoupler 151, and

the transistor Q2 and the diode D2 together constitute a photocoupler 152. That is, the

diodes D1 and D2 are photodiodes, and the transistors Q1 and Q2 are phototransistors.

[0169] Now, suppose that the microcomputer 130 feeds a high-level voltage to a line L1

20 and a low-level voltage or an OFF voltage (zero voltage) to a line L2. Then, the diode D2
turns on, and correspondingly the transistor Q2 turns on. When the transistor Q2 turns on, a
current flows through the resistors R3, R4, and R7, and thus a bias is fed to the base of the

transistor Q3, turning this transistor Q3 on.

[0170]  On the other hand, the diode D1 remains off, and accordingly the transistor Q1 is



cal ciumcontained in water. Mreover, chlorides and sulfides of the netal of
which the electrodes are made formon the surface thereof. These degrade
the performance of the ion elution unit 100. To avoid this, in this

enbodi nent, the electrode drive circuit 150 can be 10 operated with the
polarities of the electrodes reversed. [0172] To reverse the polarities of
the el ectrodes, the mcroconputer 130 s¥btches its control so as to reverse
the voltages fed to the lines LI and L2 so that a current flows between the

el ect r odest, 1shd @O Graddidol D4tdIH Q,p@@SI fremsll 8Lt h QrrefSA&nd ?r%i‘ﬂ theQfosltiveSside

swi t chi ng, ‘the transistors QL and Q4 are turned on, and the transistors
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function smntc I'ng every

reached. [017 1 If, as a.result of a variation in the resistance across the
el ect r ode® WFRlS ien papesitivsdon is prodnced alone pithianegRiive 168i st ances of t he

el ectrodes 113 and 114, the current flow ng between the el ectrodes

decr eased0b71]a siWhenar cusientii passed Siraghdhefer ddtion beitd6Asn ane directienfor a
circuit 125 20 raises the output voltage thereof to prevent a decrease in

the cusr elohg tiRyeHRE theaectrio@e 1 88 6 kY RisRileWiR ihiFi@ I0NGERLAIRS eleéthRiel 108 on
elution unit 100 ultimately reaches the end of the useful life thereof.
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current even Dy reversing t e polarities o Yy~ SW t'chi ng

t | de ¢l for forgihl
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polarities for a Ionger time than usual, or rai sing the output voltage
of the cofeqtivdes argmpasigtfonn pa the surfase ﬂ[emqmlTh@ed@gr@d rperformanderpfitheeion
circuit under discussion, the current flow ng between the electrodes 113
and 114 odlutidreunio®0®| UEd am)iduﬁi!;, ifh @Bis iembodimeng kel eleytrodendrivar cirgitt 15© oaalbeage
5 across the resistor R7, and, when this current beconmes equal to the

i ni mygn pﬂfeﬁﬁt&'ﬁivhh%e%é‘ld’rﬁh@& ofﬁ‘h\é%iectrb&es'r&e@s%ﬁec'[ ed by a current detecting
means. A current detection circuit 160
[0172] To reverse the polarities of the electrodes, the microcomputer 130 switches its
control so as to reverse the voltages fed to the lines L1 and L2 so that a current flows between
the electrodes 113 and 114 in the opposite direction. As a result of this switching, the
transistors Q1 and Q4 are turned on, and the transistors Q2 and Q3 are turned off. The
15 microcomputer 130 incorporates a counter function, and performs this switching every time a
predetermined count is reached.
[0173] If, as a result of a varation in the resistance across the electrode drive circuit 150,
in particular in the resistances of the electredes 113 and 114, the current flowing between the
electrodes decreases or a similar situation is encountered, the constant current circuit 125
20 raises the output voltage thereof to prevent a decrease in the current. However, as the
accumulated use time increases, the ion elution unit 100 ultimately reaches the end of the
useful life thereof. When this happens, it is no longer possible to prevent a decrease in the

current even by reversing the polarities of the electrodes, or by switching to an electrode

cleaning mode for forcibly removing the impurities deposited on the electrodes by keeping



serves as the current detecting neans. The information that the m ninum
pen-nissible current |evel has been detected is fed froma phot odi ode D3

i ncluded in a photocoupler 163 via a phototransistor b included in the
sanme photocoupler 163 to the m croconputer 130. W The m croconputer 130 then
drives, via aline U an indicating neans to nake it give out a
predet erm ned warning indication. An al#rt indicating neans 131 serves as
the indicating neans. The alert indicating nmeans 131 is provided in the

oper at i onkeh apthayaticukar dlasities i a 1oagdr idhe thh Usi@), or[ B 1rdfingMbE @ai@E voliazeCcOpe
with a fault such as a short circuit within the electrode drive 15 circuit

150, thergeoRstdNicHaehticHiinesnt detecting neans for detecting that the
current has becone higher than the nmaxi num permi ssible current level. On

t he basi t he.out put...of, . t.hi,s current, detect.ing, reans, 4 he m ¢crocopputer
130 arval e ol SRR b g St s B Au B RS P bERPELIE 160
serves as the current detecting neans. Likew se, when the _ output voltage of
t he constehstrodasy kdmndcl lﬂcﬁﬁc‘thell% chitiop st | Wsrmemitared; by meanitos pgithee yolape

m nimum | evel, a voltage detection circuit 162 detects it, and the

m cr ochnpatoss the3@sidtok \RFs antdhwhenh ¢t curreitczcomgs wgeal do 1Be minifven peomissibleput er
130 may be provided separately as one dedicated for the operation of the

el ect r odepdtehtvievel] it GYideted 2@, byos cﬁﬁéhthﬁtdcﬂh%%e@h@.d A Nufrehth@etedtiog e @b er
provided in the control unit 80 for controlling the washer as a whol e.
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as descr above. , e control unit can con
application of a. yol aeto%{ue ctrodes 113 and 114 provjded i sig t he
Ton el ut <Gttt fenbaiuriconed B Bain ¢ showibtn b ettt I Spheiftoul 195 ver
ion c luted fromthe el ectrodes 113 and 114 to the water inside the casing |
10.  Mor et ephotoransisen R6|1n¢lnded Bothe spme phetospupierel Gaigrihe meieroedmputer 30.r ent
fed between the 5 el ectrodes 113 and 114 and the duration for which to apply
t he volt dfe rhicarceinputea D theardeivys, ioalinell.3] heimlidating nehnd foemiiet ialgivewut a
eluted, i.e., the concentration of the netallic ion in

predetermined warning indication. An alert indicating means 131 serves as the indicating

means. The alert indicating means 131 is provided in the operation/display unit 81 or the

control unit 80.

[0175]  Moreover, to cope with a fault such as a short circuit within the electrode drive

15 circuit 150, there is provided a current detecting means for detecting that the current has

become higher than the maximum permissibie current level. On the basis of the output of

this current detecting means, the microcomputer 130 drives the alert indicating means 131.

A current detection circuit 161 serves as the current detecting means. Likewise, when the

output voltage of the constant current circuit 125 becomes lower than a predetermined

20 minimum level, a voltage detection circuit 162 detects it, and the microcomputer 130 drives
the alert indicating means 131. The microcomputer 130 may be provided separately as one
dedicated for the operation of the electrode drive circuit 150, or may be integrated into the

microcomputer provided in the control unit 80 for controlling the washer as a whole.

[0176]  The control circuit 120 provided in the control unit 80 is configured as described



nmetallic ion water. [01771 This is convenient because it is possible to
electrically performall the necessary control and adjustnents, such as
whet her or not to add a netallic ion and in what 10 concentration to add

it, which are inpossible with a nethod whereby a netallic ionis eluted from
a material such as zeolite containing a netallic ion. Fur-then-nore, the
control unit 80 <can control the openness of the feed val ve 50 (shower feed
val ve 50c) to control the amount of wafér (the floor rate, or flow speed of
the water) fed to the ion elution unit 100 per unit tinme, and thereby
control tdveveretBiusj thei contrclomde 80 rcar cortrdl rthd hgplivetiaf 6f & vohagenat de .elekbrofid31781
Mor eover, the control unit 80 can control the application of the voltage to

the el ectinof@sl 14 oAaed iktHeand idt@LEHY uki@ND6 And WHEERE Eorftfol Rifetite? ordd: Hohe

eluted silver ion'to water, and thus functions as a controlling neans for

control li it I i i.n. th der .(iqn
el ution ui%ﬂ,{tfn%%b\fegg%r{ %Iﬁ%td q*(;ﬁn@ %ra%"{t%? 3 \Il/viz:a)'{| (%écp}:ﬁ]{ogtlil%i‘éﬁgertlﬂgdegl evcg?lglggr%o'as a
treat ment, substance or second water containing no treatnent bst ance i s
sprayed MBHFOY e thos GORFRD A Eficed éPPm?@otthFomf‘%‘“H%r"éé e(cpgawdfe?) betyigan
Here, in a case where, in the washing tub 30 of the washer 1, different
parts df al¢prodesalinidand pist andhidealuratias far whichdt applyihe fveldagsi theretoatand therebyon
top of one another in many | ayers, when the first water is sprayed onto the

| aundry, dohgroRfeuitho@ft dfhe Shétwiefoni elated! i.a¢ s cérkehti@ionPéfl theOmetallR loauidry
| ocated at the surface thereof, where the first water directly hits the

laundry, 548nichifewagses. I n such a case, it is advisable to make the control
unit 80 control 1n such a way that first the first water is sprayed onto

the t dt ft th .wat i f t h

AT S R R A
manner. First, while water is kept fed via the ion elution unit 100 to the
shower enfontrel angoadivstments.c suabr a3 whetherger apbite eddaa visptelige iano aphein  what

el ectrodes 113 and 114 of the ion elution unit 100 to elute the silver ion
i nt o WAt evoncertatipn whaddeitywahieh aresink®ptibleexth a mededselnechyemmetallid foa is eluted

from a material such as zeolite containing a metallic ion. Furthermore, the control unit 80
can control the openness of the feed valve 50 (shower feed valve 50c) to control the amount
of water (the floor rate, or flow speed of the water) fed to the ion elution unit 100 per unit
time, and thereby control the metallic ion concentration in the metallic ion water.

15 [0178]  Moreover, the control unit 80 can control the application of the voltage to the
electrodes 113 and 114 and thereby control whether or not to add the eluted silver ion to water,
and thus functions as a controlling means for controlling the addition of the silver ion to water
in the adder (ion elution unit 100) so that either first water containing the silver ion as a
treatment substance or second water containing no treatment substance is sprayed from the

20  shower emitter 200 to the target (laundry).

[0179]  Here, in a case where, in the washing tub 30 of the washer 1, different parts of the
laundry put therein as a target to be fed with water lie on top of one another in many layers,
when the first water is sprayed onto the laundry, the amount of the silver ion attached to the

part of the laundry located at the surface thereof, where the first water directly hits the laundry,



application of the voltage is stopped so that the elution of the silver ion
is stopped. [0180] In this case, wth the spraying of the second water, the
silver ion attached to the superficial part of the laundry where the first
water hits it can be noved into the interior part 10 of the |aundry. That
is, it is possible to spread the silver ion all over the laundry. This makes
it possible to obtain the antim crobiat4&ffect of the silver ion uniformy
all over the laundry [0181] Moreover, by maeking the control unit 80 spray

first thandredses. Watsath aadeb, ihig aAlisNRE to hARY tRNGNIHE Nt RO SREANH HBH §hwdySt Op
the addition of the silver ion), even when water remains 15 inside thé ion
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wat er COI’]t al ning no er renal ns | nsi e 1 on

eIution Si bl.e to sur. reyent .t he, sil on. from
preci pit éhledg\()g’fqr\ﬁg}m @ inthe taregt é@éﬁf’ﬁﬁlﬂ%ﬁw’ea‘%? im&eb@tlwé@s t he
el ectrodes 113 and 114. [01821 Reversely, the control unit 80 may so operate
as to sprmgnner.r dirst vehilearaserds keplded ajadhe xo eliionamit IO totke shomet cmittee 200,r om
the shower emtter 200. In this case, the spraying of the second water
makes 3 hahé asmchl yning0 appli@dvesitge tathd eldeavéafl tidrandardyofnige joneldtiohsinitwaloer
containing the silver ion onto the surface of the laundry permts the silver
ion to grgdugklife sREGSLRIhR Qﬁﬁpe{heh nwhie V\Wtetrhs tléa ¢ B&l i e mi] wahgdr, tHiat
has previously penetrated the l'aundry. Accord |ng even difrerent
parts of th l.aun her ns:de 49. . washing tub
it is g%asﬁoﬂl gﬂ{ ogtggeasﬁ{eﬁjﬁ%&) %&PW%?@IB?]&Pf &FPQ%‘? I%If s Sﬁoé)pgﬁil ver ion over
a W|der area i nside the Iaundr than iin a case where only the first water
is spraydd1¥Ht o g easagwiph the tpf_ae]lg B thecsseondk Walss the R ei attaehed to the
Antim crobial Treatnent Courses) Next, the operation of the washer
provi ded swptifictahpart oﬁtlellauddoymlhntetthdﬁ@stmtbrthﬂte it caindemoead ot the d0emmyarti bed
above, as perforned when an antimcrobial treatnent course is selected as a
washi Ny csfuthe ea@idryt. herhap ey, at isqRisdibRploaspreadithe ilver 1vh lall HRr dIRS Buh@Sd. This

makes it possible to obtain the antimicrobial effect of the silver ion uniformly all over the
laundry.
(0181]  Moreover, by making the control unit 80 spray first the first water (add the silver
ion) and then the second water (stop the addition of the silver ion), even when water remains
15 inside the ion elution unit 100 at the end of operation, the remaining water is the second water
containing no silver ion. Thus, even when water remains inside the ion elution unit 100, it is
possible to surely prevent the silver ion from precipitating as silver compounds and causing
short-circuiting between the electrodes 113 and 114.
[0182] Reversely, the control unit 80 may so operate as to spray first the second water and
20 thereafter the first water from the shower emitter 200. In this case, the spraying of the
second water makes the laundry wet in advance, and thereafter spraying the first water
containing the silver ion onto the surface of the laundry permits the silver ion to gradually
penetrate deeper inside with the help of the water that has previously penetrated the laundry.

Accordingly, even when different parts of the laundry lie on top of one another inside the



[0184] When an antim crobial treatnment course is selected, basically, while
a desired standard course sel ected sinultaneously on the operation/display
unit 81 is being perforned, under the control of the control unit 80,
shower water containing the silver ion (first water) or 10 shower water not
containing the silver ion (second water) is sprayed fromthe shower emtter
200 with predetermined timing. [0185] F#%- | | shows the contents of
standard and antim crobial treatnent courses. In the figure, (1) indicates

t he cont ewhshingftul 36} i@ ihsdseibleoter sheain aidarltid)iciobial @ffeétndithatib/et e SRPLeAUs Of

antimcrobial treatnent courses. In the figure, a circle " 0 " indicates
that the Je, fGUE BRI @R IPL RS WiRrd Hidethst ' ;e and
a double circle "@ | h}gi cates that, rmﬂﬁe t ghg%trr?llrﬁllgs%%%ﬁ ‘ﬁg" g{reg%ggls is

bei ng per d, er is fed in..n,the.form—of a shower .fromthe shower
emtter 2 8%“?[3 0185 1 PEEHENs f?rgqrglegégf}ﬁ'gﬁ"?ﬁkgg T‘ieﬁmée}??/%?rsme courses, all
types of processes for washing, = nanely, washing, rinsing, spin-drying, and
drying, are perf Dexedhe ansrasionof theewasher | proyaded ‘H]t}étheZG“Fgm@ﬁlW“amQ apé %Fhese
types of processes, or to performonly one particular type of process, for
exanpl & bgongrel fioit 18i0Ndgsombed atawhj agy penformedngherannl animierdpigh tgatmienth caliryd isg
omtted, or by performng only rinsing. [0187] Now, the different

anti ni cr olcltedtak @ HaRBAL OB @@mewpkﬂatibﬂdﬁﬁﬁgﬁ;hmd,ﬂnpbéocwes@fﬁ&d. [0188] (5-1.
Antim crobial Treatnent with Silver lon Shower (R nsing | or 2)) -50- Wen

f th t kyA ' t d |
Flg. ‘1) TS e’ Ahaimick @R FRlm bR LAES. b Weck el 15 R o)
procedure, t

e, contro] unit 80 perfor control . .such that.the first ter
ont ot ni et GRrsarlert st e or M SretrionigatSr wi} issfersopfrfosme 501
As shown in the figure, in the rinsing process included in the washing
pr ocedur etndes Higwentrelijod shapnge!l vribf@shorerevater emitaging shpubveniendEest Waterstower
rinsing, laundry is rinsed in
10 shower water not containing the silver ion (second water) is sprayed from the shower emitter
200 with predetermined timing.
[0185]  Fig. 11 shows the contents of standard and antimicrobial treatment courses. In

the figure, (1) indicates the contents of a standard course, and (2) to (6) indicate the contents

of antimicrobial treatment courses. In the figure, a circle “(O” indicates that the

15  corresponding process is included in the washing procedure, and a double circle “©@”

indicates that, while the corresponding process is being performed, water is fed in in the form

of a shower from the shower emitter 200.

[0186]  Here, it is assumed that, in any of the courses, all types of processes for washing,

namely, washing, rinsing, spin-drying, and drying, are performed. In practice, it is possible
20 to omit any of these types of processes, or to perform only one particular type of process, for

example by performing only washing, rinsing, and spin-drying with drying omitted, or by

performing only rinsing,

[0187]  Now, the different antimicrobial treatment courses will be described one by one.

[0188]  (5-1. Antimicrobial Treatment with Silver Ion Shower (Rinsing 1 or 2})



t he washing tub 30 while nornmal tap water is kept fed in (the main
feedwater) in the formof a shower. On the other hand, in stored-water
rinsing, water fed in fromthe water server unit 53 is stored in the
washing tub 30, and laundry is rinsed in this water. 10 [01901 In such a
rinsing process, by spraying the first water containing the silver ion from
the shower enmitter 200, as laundry is ridfised, the first water attaches to
the laundry. This permits the silver ion contained in the first water to

attach to the | amklnyoneafthdsbantiicrotiilageatrhent ROGSEN(IR: durskPRLYarkiN8) in Fig.
antimcrobial effect of the silver ion to the laundry. That is, with tﬁe

first water ispaed dwiﬂgﬂ}khﬁlsﬁlg%éesmcﬁ&& (i)x%g{%jwehgirrfgﬁara&aﬁtebhﬁn%oﬁtﬁﬁ: ‘?ﬁ‘{) t he

| aundry with 15 antim<crobial treatnent. In thé a i al
t t t 2) .1 Fig, 11, th i i ng. b f i
one-of - valt BHE it ikl siopSpeg s BE el op sty g B ey ot te. at

| east one shower _rinsing process but no stored-water rinsing at all, or (b)
the rinsi HOWsF 6REEE 20y i nclude at | east one shower rinsing process and a
stored-water rinsing, with the shower 20 rinsing process perforned after
t he st bred8Rk er As sheivngn theofi@ae, inrthariosing privessancladeddimstbe masking psedcediroy e,
the last process perforned in the rinsing process is at |east one shower

rinsing pgHoees sinsing of B@rcANwAtE} GAAIE B pekfoRAEITENhH SEOWESENsi) laufBAL isQIREd above
is selected, the control unit 80 perforins control such that the first water

cont ai ni ng.thensi ' j : the- - ey kN t | ast
shovvelr Iri%gi ng ligﬁq{g}g@%g&n@ﬁ{%%ggg%rfg&g}n y@%g?é%yva\gﬂ %?‘g%?&rbdl %?docess
is perfor s the | ast shower

d, this shower, ri,nsin process.is treated
(i nSing RS, Op doalher hend, alehed e rinsine. maler 157 BV o aleF Sveignt
processes are performed with the mnmain feedwater, if the first water is
sprayed i # &rsjored intthe waslongtubr30nandigunrdip dseinsed inothisobatethan 5 the | ast, even
when the silver ion contained in the first water attaches to the surface of
| aundrl9, [HE0KI | Jesudharinsing precesaf iyesprayusdithe fostfwdar dohmisiiibersilwation frohe
main feedwater) fed in in the
the shower emitter 200, as laundry is rinsed, the first water attaches to the laundry. This
permits the silver ion contained in the first water to attach to the laundry, and thereby makes it
possible to apply the antimicrobial effect of the silver ion to the laundry. That is, with the
first water sprayed from the shower emitter 200, it is possible to treat the laundry with
15 antimicrobial treatment.
[0191] Here, in the antimicrobial treatment course (2) in Fig. 11, the ninsing process may
be performed in one of various patterns; for example, (a) the ninsing process may include at
least one shower rinsing process but no stored-water rinsing at all, or (b) the rinsing process
may include at least one shower rinsing process and a stored-water rinsing, with the shower
20 rinsing process performed after the stored-water rinsing.
[0192]  In a case where, as described just above, the last process performed in the rinsing
process is at least one shower rinsing process, if the antimicrobial treatment course (2)

mentioned above is selected, the control unit 80 performs control such that the first water

containing the silver ion is sprayed from the shower emitter 200 in the last shower rinsing



succeedi ng shower rinsing process. Thus, not only is it inpossible to apply
the antimcrobial effect of the silver ion to the laundry, but the silver
ion is wasted. [0194] However, by spraying the first water fromthe shower
emtter 200 in the last 10 shower rinsing process, it is possible to
prevent the silver ion from being mashed off as soon as it has attached to
the surface of laundry. In this way, it>s possible to reduce the anount of
the silver ion that is wasted as conpared with when the first water is
sprayed i proeessholver case whsiengnlpooe ebsvartrimingtphaaesd seperfased,[tBit Shdwetertissingt he
control unit 80 may performcontrol such that the second water not 15

cont ai ni ngot;ésglssttdateqrasn}magtghg\péﬁy,gd]gfﬁr@égsg he shower emtter 200 in any
r|n5|ng process other than the last shower rinsing process (including any

shower @392@ PEPG&3Se RARKOL i all?t?f(ﬁJr s‘ﬁow i )m%ﬁg phﬂ:'a se%%?ce pel%rﬁleﬁ%%" vvat er

can be us rinsing water nsing laun gone throug

washi ng proce the ot her and antimcrobial treat nt
Cour se ( FpaERvgtera i it Waigr Sy sPrarsdinaty phbe AR BROUBLE PREHISUa eas
a stored-water rinsing process and in addition this stored- water rinsing
process i %etdss everswhen thishyerpeneemained ehe it moter piechee tnibe cedave b lavndiys,  80)
performs control such that the first water is sprayed fromthe shower

em tter 2@ silvertibeid thereaftegtvarsheld wéftbgrihe slivsvad gvansrqdesmain fBdBvaker) fedtihiis tlease,
it is possible to adjust, according to the amobunt of the first water -52-

sprayed fgemddiie SORVEnsEP frb&ss.20Phust At ANDY H%Bsﬁlgl@ tShiplP thelaABmEQRHkiA ned

inthe rinsing water stored in the washing tub I's, by adjusting

th_e ratlo %Céw@?%{g]‘puntntgft i}ugdxbrrbsutthe Vg@gs;i)ra d and t he anount of the

mai n f eed? : ver " possible to adjust the
uppose { IUBM he HeenEn b Trse:dBe B e cwten Ko e %wew%n‘%%?%@ﬁﬁf U8 G
the el ectrodes 113 and 114 of the ion elution unit 100 is 29 mA, that the
f | ow &t eshefwer rinsing process, it is possible to prevent the silver ion from being washed off as soon
as it has attached to the surface of laundry. In this way, it is possible to reduce the amount of
the silver ion that is wasted as compared with when the first water is sprayed in a shower
rinsing process other than the last.
{0195] Here, the control unit 80 may perform control such that the second water not
15 containing the silver ion is sprayed from the shower emitter 200 in any rinsing process other
than the last shower rinsing process (including any shower rinsing process performed before
it). In this case, the second water can be used as rinsing water for rinsing laundry that has
gone through a washing process.
[0196] On the other hand, in the antimicrobial treatment course (3) in Fig. 11, i.e., when
20 the rinsing process includes at least a stored-water rinsing process and in addition this stored-
water rinsing process is the last rinsing process, the controlling means (control unit 80)
performs control such that the first water is sprayed from the shower emitter 200 in the last

stored-water rinsing process.

[0197]  In this case, it is possible to adjust, according to the amount of the first water



the water fed via the shower feed valve 50c is 2 L/mn, and that the anount
of water stored in the washing tub 30 for stored-water rinsing is 40 L.
Then, if the silver ion concentration in the first water sprayed fromthe
shower emtter 200 is assuned to be 900 ppb (parts par 10 billion), feeding
the first water in the formof a shower for two m nutes, for exanple,
results in feeding in 4L of 900 ppb stP¥er ion water. Thereafter, by
feeding water (tap water) not containing the silver ion via the main feed
val ve 50aspoayet Hwm ieeshowter iemife200bthe dnsowdit lofittlee siher igi totRdinédih the rinsing
concentration to one-tenth. Thus, in the washing tub 30, 40L of 90 ppb

silver i ORateMabRa it heORishirpads 385 T%Q%%yTJBE%SﬁB%Y&rraEQ%me dF RN the

silver ion water in the washing tub 30 can ecreased to bel ow 90 ppb by

decr easi u f Ll ver t [ ,..and be.

i ncr easeg\g %%pg%%(/rgg % gjﬁba%g%q?%?rt@%&aﬁlb f‘%eﬁg’ ‘?'\:gtl!g?[rrt)fg(;nr{1 s[%f %geg Sﬁfov rs‘ﬁnﬁ\a}%r’ lfg’n

wat er spragig ) |[a 200] Alternatively, it is also possible to feed water in
si mul t anelfif @tﬂ} ugtihie pRpicAntraliog of s silyerign gpthe g e honer feed val ve 50c
into the washing tub 30 and neanwhile apply a voltage to the electrodes 113
and 114 of019%e i bor examplonsupppse tha0 theowashao 1nismet designth ghatftbe diurgntopasedlt er
via the two feed valves is continued until the total anmount of water fed in

reaches 4fdiwednviid)clicttrédeisd 18 asd | 146f todeinéluddn Ghik YEU is@Puhathanthe fRwhtatéf 900
ppb silver ion water is eluted fromthe el ectrodes 113 and 114, and thus,

when the #otaler %@H? t(t)hzeg%_h]o\@é?% Fe[e% KR 503is2 Lﬂﬁiﬁ?ﬁmﬁﬁ Olmott PRt stor€d in' ON

wat er i s obtai ned. is way, In the stored-water rinsing process,

b Ki th it 8 . th ' t. t ai ni t he .sil
on' 1 om PhAESHBRME oty malP iiing AL LT 5T ¥ ettt caeebitgsh o
concentration in the rinsing water. Thus, it is possible to appropriately 5
adj ust t hie djrstywater sprayesh By thstshewer amitika 200nis; asgmogs: o be 88Q pab rigatts Pithe

bath ratio (the ratio of the anbunt of water to the anmount of laundry). As
a resupt, billien),HeedinghBierfgstpwatcemshe ifarmi of a shower for two minutes, for example, results

in feeding in 4L of 900 ppb silver ion water. Thereafter, by feeding water (tap water) not
containing the silver ion via the main feed valve 50a or the like, it is possible to dilute the
silver ion concentration to one-tenth. Thus, in the washing tub 30, 40L of 90 ppb silver ion
water is obtained.

15 [0199] The silver ion concentration in the silver ion water in the washing tub 30 can be
decreased to below 90 ppb by decreasing the amount of 900 ppb silver ion water sprayed, and
can be increased to above 90 ppb by increasing the amount of 900 ppb silver ion water
sprayed.

[0200]  Alternatively, it is also possible to feed water in simultaneously via the main feed

20 valve 50a and the shower feed valve 50c into the washing tub 30 and meanwhile apply a
voltage to the electrodes 113 and 114 of the ion elution unit 100 for two minutes. The
feeding of water via the two feed valves is continued until the total amount of water fed in
reaches 40L. Even in this case, an amount of silver equivalent to 4L of 900 ppb silver ion

water is eluted from the electrodes 113 and 114, and thus, when the total amount of water fed



possible to performthe desired antimcrobial treatnent that suits the given
bath ratio. [0202] Here, to study the effect of the silver ion concentration
in silver ion water on gerns, testing was conducted in which silver ion
water was mxed with germinfected fluid 10 and the nunber of gerns

remai ning after the | apse of a predeterm ned period of tinme was neasured.
Used as the gerns was Cl adosporium a kiSAd of black nold that often infects
a washer to annoy the user. Wien the initial nunber of gernms was set at 3 X
105 / i, intrichep40li, 3 ppb silvarsor eqier fsarbtdiged; educe it to one-tenth was, with a
silver ion concentration of 90 ppb, 24 hours and, with a silver ion
concent r atopon of 18QRs R, i tROGbfed-AMS rindidg pREERASYNalilg thellémﬁfdn{ﬁh gon

concentration, it is possible to enhance the effect " of the silver ion.

[ 0203] By i i i WAt e f.oany,  of ch.sorts i ub .cl eanin
course, | p??%ﬂ%p%ﬂgé%ﬁ{egc?rﬁaﬂé@g&ég? ll¥ réxrb?%oﬁmj grsgpwgrrlglgftpeﬁ?loh’. Réf Rﬁﬁsg’leby
using it for ordipary washing, it is .possible to suppress_nold .
prolifer A9t therti ShiGHANCIRlER i Bk RS EoHater hd gy 1k 1cPasetbls Peapprqpoisish) | n

a case where the washing tub 30 is a holeless tub, it is possible to.
provi dé, adjus txositvabioplcenetinirgtieroun the rinsing ovates ac¢ardingite thedhatiaritiogthegatio of
performed with an anount of water that barely permts the pulsator 33 to be

conpl et el thedinpimd of WatdretoWaé @inoufP 6F lduin@sf).| YAs lanregult df ahe \WeIng prbsesyyasier |
is provided with an input handier (operation/display unit 81) for

ermttin i fq.a i b -rol | er
p i gos.%me t%)eﬁe%ﬂﬂﬂ{% dearyefﬁygg&omﬁéﬁm@mhmugpg{?g&mg;bﬁﬁm&la

(control unit 80) for contro the operation o I ng course set

i he i h I j diti he -.54- ik b.. 30 .i hol el
{ub, whenlt30tho AP rigoliPodioet ot dfe hlver io entiRaterith Lb 30ieR iof aPughinty °°°

handi er, the operation controller may control the operation of the tub.
cl eani ng &BMEsEsting way eepdycigdyn prhigh dikvsr tapowatsr waeareed withgean-infsetadh dluisk
wat er sufficient to permt the agitating nmenber (pulsator 33) for agitating
t he | d0ndand thetnunrbet loé ghuheteasgning lafteo thedapsel dfya diedpterninad tpesod 51 wateewas
[0205] Wth a small ampunt of water, it is easy to increase the
concent r afnegyured. I7sed @5 the germs was Cladosporium, a kind of black mold that often infects a
washer to annoy the user. When the initial number of germs was set at 3 x 10° / mL, the
period of time required to reduce it to one-tenth was, with a silver ion concentration of 90 ppb,
24 hours and, with a silver ion concentration of 600 ppb, 3 hours. Thus, by increasing the
15 silver ion concentration, it is possible to enhance the effect of the silver 1on.
[0203] By using silver ion water of any of such sorts in a tub cleaning course, it is
possible to prevent the proliferation of mold. Simply by using it for ordinary washing, it is
possible to suppress mold proliferation. The higher the concentration, the more effective.
[0204] In a case where the washing tub 30 is a holeless tub, it is possible to provide, as a
20 tub cleaning course, a course in which cleaning is performed with an amount of water that
barely permits the pulsator 33 to be completely dipped in the water. Specifically, in a case
where the washer 1 is provided with an input handler (operation/display unit 81) for

permitting the setting of a washing course and an operation controller (control unit 80) for

controlling the operation of the washing course set via the input handler, and in addition the



Thus, in the construction descried above, it is easy to increase the effect
on nol d. Moreover, where the washing tub 30 is a holeless tub, the only
part thereof where the collection and entry of nold is likely is around the
pul sator 33. Thus, even with a small anmount of water, it 10 is possible to
obtain a satlsfactory effect. For exanple, by using about 6 L of 600 ppb
silver ion water, it is possible to obﬁérn a satisfactory effect on the
mol d that collects on the pul sator 33. Mreover, the anount of silver used
is 3.6 ngwashkirigcthb 36 iegholvlabetub, wherlis tubg:lebfing c@ﬁrs@ﬁ)s s pDa Siakhifg cidbe Wattley .

This hel ps suppress the effect on the useful life of the silver el ectrodes-
[02061 MopgeMphdles ltﬁhcaaewﬁm%&anema}cmop{Heefpefaqaﬁ BP{}% tmh elegﬂﬁﬁg dbhRo irof
the tub cleaning 15 course in such a way t he tub is cleaned with water

Cont i 11 g Fh ALY el i A0 XAPL P Lgp%tfhe AP tﬁégﬂmlfﬁa@a%%n&bova

it is possi expl o1 t |ng e ac me

effectively ress raliferation of ger d no de t he hoI el ess
tub and oﬁ’i‘e’i"g@p(g‘é]é?tf’%%gef[%?aglﬁ’é‘ngﬁhes lgpngry gut m[t@@g e%%tug to ]M‘EPR?& 1gthe
Treatment with Silver 1on Shower (Spin-Drying)) 20 Wien this anti m crobi al

treat mént wateéurse (the course (4) in Fig. 11) is selected, during the
spi n-drying process included in the washing procedure, the control unit 80

perfornms A0Sy ol Witch stdadlt achdnent fof rvedteryvitt ie leag ot idkftastgthe RBn&dnlrd@6n b BilVes.
sprayed fromthe shower emtter 200. [0208] Prior to the spin-drying

process, {R& fHHs b&&trﬁ&t%‘%ﬁ:%cx‘?&ﬁfb%'v@‘?ﬂ;s%?@vtﬁ lilc?ea%@meoaffég bon mgﬁ# MiBrebrS

rinsing procéss, laundry cones to contain anpl e water ccor |ngly spraylng

the oni n hpOREE wRIRREL 38 Bl e'&&"aﬁ%f@ﬁ@& [ B frer P iR LB o,

attach to the surface f.the aundry, and also nmakes it easy for _the silver
i on cont afHEPfimeld pelikely isamaumndithe gulsatar B (Idus.ayen wah asmall anppugh af waigpdh
deep into the laundry. As a result, it is possible to apply the

ant i ml0r obsipmksigt techtainfa sahefactory efifet. ororaxample, by siog ebout hd. ofaaidrpp. silver

ion water, it is possible to obtain a satisfactory effect on the mold that collects on the pulsator
33. Moreover, the amount of silver used is 3.6 mg, which is equivalent to using 40 L of 90
ppb silver ion water. This helps suppress the effect on the useful life of the silver electrodes.
[0206]  Moreover, since the operation controller controls the operation of the tub cleaning

15 course in such a way that the tub is cleaned with water containing a metallic ion (for example,
the silver ion) as described above, it is possible, by exploiting the action of the metallic ion, to
effectively suppress the proliferation of germs and mold inside the holeless tub and on the
surface of the pulsator 33.

[0207]  (5-2. Antimicrobial Treatment with Silver Ion Shower (Spin-Drying))

20 When this antimicrobial treatment course (the course (4) in Fig. 11) is selected,
during the spin-drying process included in the washing procedure, the control unit 80
performs control such that the first water containing the silver ion is sprayed from the shower
emitter 200.

[0208]  Prior to the spin-drying process, the rinsing process described above is performed.



[ 0209] As anot her exanple of the spin-drying process, the control unit 80
may perform control such that, after spin-drying, the first water
containing the silver ion is sprayed fromthe shower emtter 200. That is,
here, the operations performed fromthe start of spin-drying up 10 to the
spraying of the first water after the spin-drying are as a whole called a
spin-drying process. Laundry is sonewhat dry even after spin-drying, and
therefore shower-spraying the first watér- onto the |aundry nakes it easy
for the silver ion contained in the first water to famliarize with and
seep deepln tiiOrihdirg Ipeavesk; Yaundsy eom@sul dantditlSnphs whatert hac@agiaglde sgmyipgdhe
above, it is possible to apply the antimcrobial effect of the silver ion
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rising 5an§B€9[§1ﬁPp ity thredayndoy. e s&es restihiuig s possiblertpapply the abfinicodksa effeet &f thde
silver ionis attached to laundry in onIy one of those processes, it is
possi bl e tibvernaalgvstelovei thaddundhe silver ion to laundry, and to attach a

| arger anmount of the silver ion to laundry. As a result, it -56 i s possible
to surely in e Tuh M &

| aundry. [({%gﬁ %MA%??% g?%ﬁ?%ﬁ”?ﬁ%%t \% 'Eﬂge %%Zr E‘P\’Xeﬁom
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procedure, the control unit 80 perform; 5 control such that the first water
cont ai ni nEhaWE eBtitterS00; ohhatds.disrea fheorerasions erfarmsddron thetstast of spawdrying up

10 to the spraying of the first water after the spin-drying are as a whole called a spin-drying
process. Laundry is somewhat dry even after spin-drying, and therefore shower-spraying the
first water onto the laundry makes it easy for the silver ion contained in the first water to
familiarize with and seep deep into the laundry. As a result, just as in the case described
above, it is possible to apply the antimicrobial effect of the silver ion almost all over the

15 laundry.

(0210} (5-3. Antimicrobial Treatment with Silver Ion Shower (Rinsing & Spin-Drying})
When this antimicrobial treatment course (the course (5) in Fig. 11) is selected,

during both the rinsing and spin-drying processes included in the washing procedure, the

control unit 80 performs control such that the first water containing the silver ion is sprayed

20 from the shower emitter 200.

[0211]  Under this control, the silver ion is attached to laundry in two processes, namely
the rising and spin-drying processes. Thus, as compared with a case where the silver ion is
attached to laundry in only one of those processes, it is possible to more surely attach the

silver ion to laundry, and to attach a larger amount of the silver ion to laundry.  As a result, it



[0213] For exanple, even when laundry is dried not forcibly but

spont aneously, crystals of the silver ion precipitate on the surface of the
| aundry. In this case, however, since drying proceeds slowy, crystals with
| arge particles and few lattice defects form These crystals 10 have | arge
surface areas and few | attice defects, and therefore nmake it nore difficult
for the silver ion to be eluted when r#9makes contact with noisture next
time, resulting in the silver ion exerting a dimnished antim crobi al

ef fect i nisipassitde yo sup@y d¥thinHohigl entimivhetialleffoctdivg té thesilbgreioh édlatadrg. dryi ng
process in which it is forcibly dried, for exanple, with warmair fed
thereto, @ow) n esldi Ahdfickdbeal firéstineM@bign SERMA Shdieeri(Deyind)p Silver ion is
sprayed fromthe shower emtter during that drying process, the first water
first attaches t . I | ekl vy &.han,\when
spont aneousl y dr ?‘é@qﬂlssa%%%%rgﬁag t I%%?r{%gﬁg%’%?e\/\@ %%%%g‘} f@r%p%gt ?1 Ilgsse}aeﬁtﬁd’rmr e
| attice defects form This s.i.t easier for he silver ion to be eluted
when it nHEE BeAIDARE PIIER &%\k@%ﬂ%%&@s ‘?ﬁ“rﬁr,oc%é'ﬂﬂe’ttﬁ8§°ﬂ‘ﬁ‘kle‘§“ﬁ 6 pegamsr 1 or
the silver ion to exert the antimcrobial effect thereof in laundry. 20

[ 0215] 5 Duranirgl sush thaidhe fight yiatey qontadrass thet ilverciontis sprayed fro@Cherahovpesrehwtten
control such that the spraying of the first water fromthe water feeding
apparatus2®00 is performed and stopped alternately. In this case, during
the period after the first water is sprayed one tine and before it is

sprayed n@sisfti Meor LB fetbn WRHeR TR} ismdﬁ{o?\f&re@s X%lf oﬁ%ﬁésjqugf}té?rtfg

| aundry dries. This permts the first” water that Vi ou ched to
the |aundry. to,dr uickly on.a -57- little-by-little basis. As .a result,
cryst al o Sk SLEHan R Pials SRR olhes ot o | bl bl Pt e m
This makes it stjll easier for the silver igon to be eluted, and thus nakes
it still Presgsdeslody, qidalsiwithelargeopartiglep gad fow haitichdefasts fomn. o) Theps gpstals
thereof. f0216] (5-5. Qther Qperations That Can Be Perforned During an
Ant i nil@r olvallargs stifacstarenstan@dewdealfict defzoly, ofd thewefaaa make ot wioieadiffiquitafionmthet
courses descri bed above, the control unit 80

silver 1on to be eluted when it makes contact with moisture next time, resulting in the silver

ion exerting a diminished antimicrobial effect in laundry.

[0214] However, when laundry is subjected to a drying process in which it is forcibly

dried, for example, with warm air fed thereto, and in addition the first water containing the

15 silver ion is sprayed from the shower emitter during that drying process, the first water first

attaches to the laundry and then dries more quickly than when spontaneously dried. As a

result, crystals with smaller particles and more lattice defects form. This makes it easier for

the silver ion to be eluted when it makes contact with moisture next time, and thus makes it

easier for the silver ion to exert the antimicrobial effect thereof in laundry.

20 [0215] During the above drying process, the control unit 80 may perform control such that
the spraying of the first water from the water feeding apparatus 300 is performed and stopped
alternately. In this case, during the period after the first water is sprayed one time and before

it is sprayed next time, the first water that has previously sprayed onto the laundry dries.

This permits the first water that has previously attached to the laundry to dry quickly on a



may performcontrol such that, while the first water containing the silver
lon is being sprayed, the washing tub 30 is rotated. Rotating the washing
tub 30 permits the laundry put therein to nove. This prevents the first
wat er bei ng sprayed from bei ng kept sprayed onto the sanme 10 part on the
surface of laundry, and thus hel ps alleviate uneven spraying of the first
water onto laundry. [02171 The controt5lnit 80 may be so configured as to
rotate the pulsator 33 (agitating nenber) for agitating |aundry while the

first watlelelbg-liage n@sispPr AY edresiMadtystdle viathl SAL Ghalkd parScléOhit adl Word fartife
first water is being sprayed, laundry is agitated. %hus even when 15

di fferentypasd frlf THR r*:@&@‘#éﬁlll da eP r@PsiRker fyﬁ. oad%cbtllﬂ@(% an%itthljssm@&)ﬁ $H Qﬁle to

spray the first water over t aundry erm

contai ned_in { read u over the Iaundry, and
t her eby n%?ﬁlgg%olr ﬁ]epsﬂ)lg & IBV\@O %e”b'g? Qgtffmtcﬁoé) ﬂﬁffo?ﬁr[h‘}r/r%f effect peculiar to
the silver ion all over the |aundr Her e, y maki ng the control unit 80
rotate t h&2Hl satve- (hers |Qﬂﬂffttéﬂﬂéoﬁ§4ty Cas Be’ Rent el%h Supmg hpm gAniipicaobitlot at e
as described above, it is possible to 20 attach the silver ion nore
uniforﬁ1yﬁwdnwheCMHﬂﬁdry. [0218] The control unit 80 may perform control
such that, while the first water is being sprayed, air is sent to |aundry.

AT may be sent {i0ary28NEE Ynfilcrblhirdaimé M @otiskd A APQLARSeRHE corﬁhﬁletrBOt he
rinsing or spin-drying process. By sending air to |aundry While the first
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still easier for the silver ion to exert the antimcrobial effect thereof.

[0219] Thaoewntlhiy pigrents 46 firsy water ooing sptaved dtons being tkieptt spravedfante thowsmer
containing the 5 silver ion is sprayed fromthe water feeding apparatus 300
by corbi npargort thgeutiee dflaundry, and ehus belpk ARevastt nneenobtading ofahd fivpivatdohwes
(2) to (6) described above. Specifically, the control
laundry.
{0217 The control unit 80 may be so configured as to rotate the pulsator 33 (agitating
member) for agitating laundry while the first water is being sprayed. When the pulsator 33
is rotated while the first water is being sprayed, laundry is agitated. Thus, even when
15  different parts of the laundry lie on top of one another, it is possible to spray the first water all
over the laundry. This permits the silver ion contained in the first water to spread uniformly
all over the laundry, and thereby makes it possible to obtain the antimicrobial effect peculiar
to the silver ion all over the laundry. Here, by making the control unit 80 rotate the pulsator
33 simultaneously as it makes the washing tub 30 rotate as described above, it is possible to
20  attach the silver ion more uniformly to the laundry.
{0218]  The control unit 80 may perform control such that, while the first water s being
sprayed, air is sent to laundry. Air may be sent to laundry not only in the drying process but

also in the rinsing or spin-drying process. By sending air to laundry while the first water is

being sprayed, the first water attached to the laundry dries more quickly, and thus it is



unit 80 may performthe shower-spraying of the first water containing the
silver ion fromthe shower emtter 200 in two or nore of the rinsing,

spi n-drying, and drying processes included in the washing procedure. In the
antimcrobial treatnent course (5) described above, the 10 first water is
shower -sprayed in two processes, nanely the rinsing and spin-drying
processes, included in the washing pred&dure. Likew se, by shower-spraying
the first water in a plurality of processes included in the washing

procedur epossibld ® fREFlPbRdu LiystaRasEh bhallanpiidles Md Hoge Hitfidtedeft@y affigched
to laundry, and thereby obtain the antimcrobial effect of the silver ion
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that the control unit as to per orm control such
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process to shower-spray the first water containing the silver ion nmy be
det er m ned@289] t hdhegoniel umh PO nEy pestosmatongol snchribat thp dirgrwater erntainigg the
according to the contents 20 of the standard course sel ected on the basis

of the5typbveofon 1auprdysd fidihehecwaer febdingiappBausB§0 bhesmbiamgaogiting ttvo ot hmre
determ nation thereof, shower-spray the first water fromthe shower emtter

200. [ 0228t1th5%txﬁﬁ@¥691|aﬁtreélmﬁﬂt @RrRH {2 NMoCl 6?lalegﬂnbédi BBSVEENKpeQHERE, tife Sfltrol N
conmbi nation with, as a standard course, fhe soft course, the céontrol unit
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shovver-sprayln of the first vvater durin the r| process “g
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ot her hand, when an antimcrobial treatnment course |s set i n_conbi nation
with, as i Seaweihing progediee. tIndhelaptiminnebial treamentotaurss| (55 dgsrrbedabaes; the
control that the antimcrobial treatnent course (5) is perfornmed. That is,
in tHOs 6 eatdr hesloorrsplayetinttwd(rpesias) nendih ehesiwey anslparydnyingoprotdseesf i r st
water during the rinsing

included in the washing procedure. Likewise, by shower-spraying the first water in a

plurality of processes included in the washing procedure, it is possible to increase the amount

of the silver ion attached to laundry, and thereby obtain the antimicrobial effect of the silver

ion to the full.

15 [0220]  On the basis of the foregoing, it can be concluded that the control unit 80 has to
perform control such that the first water is sprayed from the shower emitter 200 during at least
one of a rinsing process, a spin-drying process, and a drying process.

[0221] In which process to shower-spray the first water containing the silver ion may be
determined by the control unit 80 according to the type of laundry or according to the contents

20 of the standard course selected on the basis of the type of laundry. The control unit 80 may
then, according to the determination thereof, shower-spray the first water from the shower
emitter 200.

[0222] For example, when an antimicrobial treatment course is set in combination with, as

a standard course, the soft course, the control unit 80 may so control that the antimicrobial



and spin-drying processes included in the washing procedure. [0223] Under
such control by the control unit 80, it is possible to attach the silver ion
to laundry appropriately according to the type of the laundry. Thus, with
any type of laundry, it 10 is possible to apply thereto the anti m crobi al
effect of the silver ion. [0224] The timng with which the first water
containing the silver ion is shower-spré@ed nay be selected or specified
according to the settings made by the user on the operation/display unit

81. For ekt cotite 48f AUpdrforinBe. t THAtNE AfthEhQWErths RbANbINghil 80 SRHokRs tHee
during the stored-rinsing process, and, when thorough antim crobi al
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change the timn oth the stor sing a g processes.
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first water containing the silver ion will be described. 20 [02261 Wth
respect tWRARETS caWiso & Seb it complisptigywithsascorendardepurss, sheudy qoHeser dE£oNBHshi p
anong the anmount of silver attached per kilogram of |aundry when the first

wat er 3 s wio¥emay sprenyted thdtahe totjimichebidnteanent obirsd (Bfif petfornedr t &dat v, inhe
| aundry when that anmount of silver is attached thereto, and the snells
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range of the anount of silver attached. - 271 Here, the antim crobia
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A2 that has been treated with antimcrobial 5 treatnent were each inocul ated
wi t h gen-launday appreprigt¢lyinecording ta hedepamdithe lawndry at Thus, stithenztypesf lamdgzitC f or
18 hours. Then, the nunber of gerns was neasured on each sheet of cloth, and
10  is possible to apply thereto the antimicrobial effect of the silver ion.
[0224] The timing with which the first water containing the silver ion is shower-sprayed
may be selected or specified according to the settings made by the user on the
operation/display unit 81. For example, by default, the timing of shower-spraying is set to
be during the stored-rinsing process, and, when thorough antimicrobial treatment is desired,
15 the user can, on the operation/display unit 81, change the timing to both the stored-rinsing and
spin-drying processes.
[0225] (6. Amount of Silver Attached)
Next, a preferred range of the amount of silver attached to the surface of laundry
by the shower-spraying of the first water containing the silver ion will be described.
20 [0226] With respect to this embodiment, testing was conducted to study the relationship
among the amount of silver attached per kilogram of laundry when the first water is shower-
sprayed thereto, the antimicrobial effect exerted in the laundry when that amount of silver is

attached thereto, and the smells given off from the laundry. The ultimate purpose is to find

the preferred range of the amount of silver attached.



the difference between the two sheets in the increase or decrease of the
nunber of gerns as logarithmcally cal cul ated was found as the
bacteriostatic activity value, on the basis of which the antim crobi al
effect was eval uated. Testing using the quantitative testing nethod 10
menti oned above is typically conducted by using Staphyl ococcus aureus. In
this enbodi ment, however, Trichophytontas used instead. [02281 For
exanpl e, suppose that the nunbers of gerns after the | apse of 18 hours are

1.9 X 10[0227]mM ®kerd, bt dhigtitrobial affett Had exaldféd by Mfe@ihglid theCdu@hiiaive te&ﬂﬂ%
bacteriostatic activity value equals log (1.9 x 107) log (2.4 x 106)
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the antimicrobial effect was evaluated. Testing using the quantitative testing method

10 mentioned above 1s typically conducted by using Staphylococcus aureus. In this

embodiment, however, Trichophyton was used instead.

[0228] For example, suppose that the numbers of germs afier the lapse of 18 hours are 1.9

x 107 / ml on the cloth Al and 2.4 x 10° / m] on the cloth A2, the bacteriostatic activity value

equals log (1.9 x 107) — log (2.4 x 10% = 0.9. Table 1 shows the relationship between the

15 silver ion concentration and the bacteriostatic activity value under these conditions.

[0229] [TABLE 1]

Amount of Silver

Attached (mg / kg) 0 0.7 L
Bacteriostatic
Activity Value 0.1 ! 31

[0230]  The results shown in Table 1 show that, as the amount of silver attached per
20  kilogram of laundry monotonically increases, the bacteriostatic activity value monotonically
increases. It is generally recognized that an antimicrobial effect can be obtained with a
bacteriostatic activity value of 2 or more. Accordingly, as shown in Table I, when the

amount of silver attached per kilogram of laundry is 1 mg or more, the bacteriostatic activity



[0232] As shown in Fig. 12, it has been found that, when the anount of
silver attached per kilogramof laundry is taken along the horizontal axis
(x-axis) and the bacteriostatic activity value is taken along the verti cal
axis (y-axis), the curve that snmoothly connects the three points of which
the x and y coordinates are equal to the anmount of silver attached and the
10 bacteriostatic activity value shown-©Ph-Table 1 can be approxi mated by a
nonotonically increasing function y = 0.0981lexp(3.4084x). On the basis of
t hi s f unctalenis 3tihe raoeyantd this it & pogdblead bamhresh dduaticrpbial effecd bacteri ostatic
activity value of 2, i.e., the value of x when y =2, is found to be x =

0. 88 (abowb3f 9) Tol A&Ba] st GR delatiofsHiS BREWHeE QFe hdintdsY @Rkt Bltsdheliaal i f ect
can be obtained with a 15 ‘bacteriostatic activity value of 2 or nore, Fig.
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attached al so was studied. The 20 results are shown in Table 2. Here, |ight
ref | echi vindth¢ bagieriastatig actavityatalus basgdaen the reslts phiown inilghte Inef |l ectivity,
nanely 1, obtained when no treatnent is perfornmed (i.e., when the anount of

silver at[oeshed iss SBowd ik Figg)2, it kel bebr Buhd [(HABMEEn2he Awbutitof eitvebiattyétied per
Attached m/ kg)01019 Reflectivity (Treated- to-Untreated Ratio}10.990. 97

[ 0236] Asy; Undry [ Welall . t af. silver
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. V{’nge ?sstaﬁgﬂ?orng g%ervg]cgpaxis (y-axis), the curve that smoothly connects the three

points of which the x and y coordinates are equal to the amount of silver attached and the
10 bactenostatic activity value shown in Table 1 can be approximated by a monotonically
increasing function y = 0.0981exp(3.4084x). On the basis of this function, the amount of
silver attached that yields a bacteriostatic activity value of 2, i.e., the value of x when y =2, is
found to be x = 0.88 (about 0.9).
[0233] Since it is recognized that an antimicrobial effect can be obtained with a
15 Dbacteriostatic activity value of 2 or more, Fig. 12 shows that, when the amount of silver
attached per kilogram of laundry is 0.9 mg or more, it is possible to obtain an antimicrobial
effect.
[0234] The relationship between the amount of silver attached per kilogram of laundry
and the light reflectivity obtained with that amount of silver attached also was studied. The
20 results are shown in Table 2. Here, light reflectivity is given as a ratio relative to unity light
reflectivity, namely 1, obtained when no treatment is performed (i.e., when the amount of

silver attached is 0 mg / kg).



no treatnment was perforned was about 1 % and was not visually recognized.
By contrast, when the anount of silver attached was 19 ng or nore, the
difference in light reflectivity as conpared to when no treatnent was
performed was as large as 3 % and was visually recognized. This is
considered to be because bl ack substances originating fromsilver 10
compounds had attached to the |aundry.-¢h-white | aundry, when such bl ack
substances attach thereto, they tend to be visible. Even in laundry that is
not whitd02Hq wadABIGE PF repeated, black substances may gradual ly becone
visible. Qut of these considerations, it is believed that a preferred
anount of silver attached per kilogramof laundry is less than 19 ng, and
nore preferably 10 ng o Iﬁ&amgi?fS#ﬁflj Nextr-ttreret=atyi onshi p bet ween t he

anount of silver attachgd d aundoy |an@ tthe odors was

studi ed. Sheets of cloth hrough a v iH4g procedure
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constant- tenperature batHofUntreaRdiatios. | Whi | @ sheats off cloth to which
silver was not attached gave off foul odors, those to which 0.1 ng of
silver was attached per kilogramof |aundry did not 20 under the sane
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can be deb&iiAR8d ®fisORCAbiddieli’ o 88 tbecause black substances originating from silver

10 compounds had attached to the laundry. In white laundry, when such black substances
attach thereto, they tend to be visible. Even in laundry that is not white, as washing is
repeated, black substances may gradually become visible. Out of these considerations, it is
believed that a preferred amount of silver attached per kilogram of laundry is less than 19 mg,
and more preferably 10 mg or less.

15 [0237]  Next, the relationship between the amount of silver attached per kilogram of
laundry and the odors was studied. Sheets of cloth that have gone through a washing
procedure (including spin-drying) were left, in a wet state, at 37°C in an air-tight, constant-
temperature bath for 18 hours. While sheets of cloth to which stlver was not attached gave
off foul odors, those to which 0.1 mg of silver was attached per kilogram of laundry did not

20  under the same conditions. This suggests that, when the amount of silver attached per
kilogram of laundry is 0.1 mg or more, it is possible to surely suppress, with the antimicrobial
effect of the silver (silver ion) attached to the laundry, odors that are so strong that humans

feel them to be foul.



conbi nati ons of these |ower and upper limts [0239] Next, as one exanpl e,
the anobunt of silver attached to laundry and the antimcrobial effect
obt ai ned when washing is performed through a sequence of operations as 10
shown in Fig. 13 will be described. In this sequence, washing (S701), m dway
spin-drying (S702), shower rinsing (S703), and m dway spin-drying (S704)
were performed as in an ordinary sequetce, and then, as final rinsing,
stored-water rinsing was performed with 300 ppb silver ion water fed in

(S705). Tbh2Isgaf t Bhen mhecadayioaghipardond thg ag B binlettepe tHedidie ekflecavitl, aBarmshi | e,
while spin-drying rotation is perforned at 100 rpm a shower of 600 ppb 15

silver i qowat esnsider&idonRehehsivel9NR isBelitt & thA8d hmolMYT S er 5 be hiphshpyer s
stopped, but the spin-drying rofation is maintained for five mnutes

(S708). 1A i sPi, N: Ar.ying | I ¥4 240 re, in
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and this differs_from t 1.5 perfornmed ip step S709, where the shi ng. tub
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shown in Fig. 13, the control unit BOéécontroIIin means) controls the drain
val ve $8 lpudrdisaireferayly less thandp mgondedealy 1ashontgss. uhustr prefestediranganty
that draining is suspended for a predeterm ned period of tine (in the above

exanpl e, thé¢ umonhtroftstisdr afdched perekilopanObf lahRdiSaa e g tephinet Qhe W tdefTertito M
the shower emtter 200, and also controls the washing tub 30 so that it

rotates dupivitibhads RERIEHEr SHapPedfhitod of -64 tinme. [0241] The above
control of the drain valve 68 by the control unit 80 is achieved, for

exanpl e, | he | | owi ng manner . ile a_ sh r is. still, being sprayed from
t he showe[pﬁlg’ dém’ treps 2‘6’0,0%? he@(ampi,n%\gawgw%of\sﬁg?roggﬁ edip Ear"é‘lgfﬁ rf’é‘%l E}'e
suspended for a predeterm ned period 5 of tinme (for exanple, five mnutes)
after thengpdcrabiak ¢ffect gbtayred yvhsn wasling piopgetormag thepygly 3 seabgnce of pperatipkeasend

of the spraying of a shower fromthe shower emtter 200, the drain valve 68
is 10 shown in Fig. 13 will be described. In this sequence, washing (8701), midway spin-drying

(S702), shower rinsing (S703), and midway spin-drying (S704) were performed as in an
ordinary sequence, and then, as final rinsing, stored-water rinsing was performed with 300
ppb silver ion water fed in (§705). Thereafter, midway spin-drying (S706) was performed,
and meanwhile, while spin-drying rotation is performed at 100 rpm, a shower of 600 ppb
15  silver ion water is sprayed for one minute (S707). Thereafter, the shower is stopped, but the
spin-drying rotation is maintained for five minutes (S708). Thereafter, final spin-drying is
performed (S709).
[0240]  Here, in step S708, the washing tub 30 is rotated with the drain valve 68 closed,
and this differs from what is performed in step S709, where the washing tub 30 is rotated with
20 the drain valve 68 open. That is, in the sequence shown in Fig. 13, the control unit 80
(controlling means) controls the drain valve 68 for draining the water inside the washing tub
30 in such a way that draining is suspended for a predetermined period of time (in the above
example, five minutes) after the end of the spraying of shower water from the shower emitter

200, and also controls the washing tub 30 so that it rotates during that predetermined period of



kept closed for a predeterm ned period of tine (for exanple, five m nutes)
so that draining is suspended during this period. [0242] From anpbng sheets
of cloth washed through the sequence descri bed above, 12 10 sanples were
extracted, and the anount of silver attached was nmeasured on them The
results are showmn in Fig. 14. As shown in this figure, in all the sanples,
the anount of silver attached per kilo®tamof laundry was 0.9 ng or nore,
the average being 2.0 ng. Then, sanples produced under these conditions
wer e subjtmted to testing conducted, by using Trichophyton, by referring to
the quantitative testing method (germinfected fluid absorption 15 nethod)

based on [0248](Japahessel dadust 6f Ble Bhaneavd s biA0e AP udin8b it scliesdld pg, @

bacteriostatic activity value of 2.0 or nore was obtai ned, and thus an

Lt e Ao A= R Bl Sy LB,

t hr ough eguence sho Subjec

stored-wat er rjnsing usi . ppb silver .ion.water final rinsin 2

wi t hout taﬁaﬁgréro yirfigrad Vagg%a&%&oﬁﬁgrBé‘dé{iﬂf@étl%ﬂfspﬁlﬁ%a§?rrbpr9§%tﬁﬂﬁﬁﬁﬂ%§lo
aerugi nosa as gerns, to the quantitative testing nethod (germinfected fluid
absor pti ¢ tlm(%wyamabeﬁwmmm@ aftrdbe pebel thaspreying af theshewen d Alletgizel2002.
Whereas the forner yielded a bacteriostatic activity value of 2.0 or nore,

and t hus afteetideghdaot thntpraging obh 8howérf o, the bloweatetrdtteryd00| drddrain valve 68 is
bacteriostatic activity value of 2.0 or less. -65- [0244] Furthernore, with

sanpl es nagecigfed ol a pRUEEANRN pAYYSSHRE (fo_\‘\/@iﬁﬁplé:ﬁﬁ\% mﬂmwsgmﬂﬁ{ &rafdi%ffs,

t hose produced through the sequence shown in Fi'g.” 13 and those that re

subj ecte 0 - R\ .rinsing using 90 ppb silver ion water as fina
rinsing \jdsmu% egﬁ%&)élﬁg]g\@%%rﬁdhg of a shower were subjected, by using

Caorm i nABEEAld 7 it m0s PFOAE HEUh O GaaRbelring SN AREDBEY FRENTs 7 o
St andard) L1902: 2002. Whereas the former yielded a bacteriostatic activity
val uel0 samples were extracted, and the amount of silver attached was measured on them. The
results are shown in Fig. 14.  As shown in this figure, in all the samples, the amount of silver
attached per kilogram of laundry was 0.9 mg or more, the average being 2.0 mg. Then,
samples produced under these conditions were subjected to testing conducted, by using
Trichophyton, by referring to the quantitative testing method (germ-infected fluid absorption
15 method) based on JIS (Japanese Industrial Standard) 11902:2002. In this testing, a
bacteriostatic activity value of 2.0 or more was obtained, and thus an antimicrobial effect was
obtained.
[0243] Moreover, samples produced through the sequence shown in Fig. 13 and samples
that were subjected to stored-water rinsing using 90 ppb silver ion water as final rinsing
20  without the spraying of a shower were subjected, by using Pseudomonas aeruginosa as germs,
to the quantitative testing method (germ-infected fluid absorption method) based on JIS
(Japanese Industrial Standard) 11902:2002. Whereas the former yielded a bacteriostatic

activity value of 2.0 or more, and thus yielded an antimicrobial effect, the latter yielded a

bacteriostatic activity value of 2.0 or less.



of 2.0 or nore, and thus yielded an antimcrobial effect, the latter vyielded
a bacteriostatic activity value of 2.0 or less. [0245] For conparison, when
final spin-drying was perforned i medi ately, without 10 perform ng
spin-drying rotation for five mnutes, after the end of the spraying of a
shower, the amount of silver attached per kilogramof |aundry was 1.6 ng on
average. This is considered to be because the silver ion sprayed in the
formof a shower onto cloth takes tim€6it)seep into the texture, and thus,
when final rinsing is perfornmed i nmedi ately, the anmount of silver attached
di m ni sh¢8244)ccdruthaghore, iwitlc asamipéess aiade t dfanpt wpttomkbutgpolisesteronyiiioh isnat 80
15 keep the drain valve 68 closed for a predeterm ned period of tine after

t he spr anyd@phébiafibaoied producddthRAgh it Rqlidhc ShdW it ME. B dndehodeRatGodit ai ned
in the remaining water to seep deep into and be absorbed by the texture

(1.e., NQlw; L t :fhe d o . reof) .
02451 Nordoger © BSSaPRE: HEnfe uBRk o0 Ut Gheridl RalcPhE6igl e wihif e

pr edet er m ned period of tine ti oned abav it is possible to permt
Phe oi | vaPRYDs G GPOPEL oHe CHDRBOL DY SREE o RUGIcost RIPEy et BPBF: do it
thereby permt the |aundry that has noved outward inside the washing tub 30
duri ngSy t [sapHaiiedasing pethpd (gasm-wfastodyluidiahsarpyompnethadd bysed onrdk éJapansse act
with water. [0247] Specifically, by suspending draining for a predeterm ned
peri od oflndustrial 8fandard) h&o0BBI02s p Nélyirews thvd foamshpiakled aitacteSopaiRsichily valuper mi t
the treatnent substance to be absorbed by Ilaundry (cloth). However, if the

washi ng tyghy Br bR Bhs yR¥ed ASafIRMdbIAD Blett, tHORute! PRIdeWBE BictérRiagE NI NY
the treatnment substance spfayed in the formof a shower collects in a bottom

portion of .t. Shi t 30 under gravity. In the bottom portion of the
washi ng fﬁ%%ggﬁﬁgéyﬁgﬁﬂ$%%d the pul sator 33, and thus, even when the drain

ol I cots (b7l i gimutoon. when il cRegs MR Peraeed mmediate. without
10 performing spin-drying rotation for five minutes, after the end of the spraying of a shower, the
amount of silver attached per kilogram of laundry was 1.6 mg on average. This is
considered to be because the silver ion sprayed in the form of a shower onto cloth takes time
to seep into the texture, and thus, when final rinsing is performed immediately, the amount of
silver attached diminishes. Accordingly, it can be said that, by making the control unit 80
15 keep the drain valve 68 closed for a predetermined period of time after the spraying of a
shower, it is possible to permit the silver ion contained in the remaining water to seep deep
into and be absorbed by the texture (i.e., not only the superficial part but also the interior part
thereof).
[0246]  Moreover, by performing spin-drying rotation (S708) during the predetermined
20  period of time mentioned above, it is possible to permit the silver ion water fed in to move
upward under centrifugal force and thereby permit the laundry that has moved outward inside
the washing tub 30 during the previously performed midway spin-drying (S706) to make
contact with water.

[0247] Specifically, by suspending draining for a predetermined period of time after the



contact with the cloth P. [0248] By contrast, when the washing tub 30 is
rotated, the centrifugal force resulting fromthe rotation permts the
water to rise as shown in Fig. 15B. This nmakes it possible to 10 permt the
water to make contact with the cloth P and thereby increase the anmount of
the treatnent substance that attaches to the cloth P. In a case where m dway
spin-drying is perfornmed before a prot@@s i nvol ving the sprayi ng of shower
water, as shown in Fig. 15C, the cloth Pis driven to the comer under
centri f ugatayingr efea shhwsr, inisgpesibdy tepbrmat the treditrann eubstanthém behabsogbethityg t ub
30 has no holes at least in a bottomportion thereof, the water 15

cont ai ni ngurdke (d6tERt eeveverds HRNCShUREED POt reibid a0 wist, 0F shéven WaFTH. NGAL wfe 30
through holes. Thus, a greater effect is obtained. [0249] In the sequence

shown in \Ei:g. - i I f t: ot

vashi gt sging e BRI ol S R DL LRI o leln o thfiom
washing tub.30 i rot.ated, .t he, water inside.the washin ub 30 rises, under
centrif ud)(gfn%?fc@e grsacs)l&gg i‘ﬂ% %)(}ewdgf)&%fthoﬁla&?ﬁ hPHWQ ptoﬁéor\/\%ttb? W, ‘H%f”ﬁﬂf%isned
t hrough the drain valve 68 | ocated bel ow. Accordingly, when the washing tub
30 is totrevdedthe pulsgier S3r 94 Abusofevan sriwrethe diain Helde H8visl dleswis the exaterot
necessarily have to be closed. [0250] (7. Effects of the Present |nvention)
As descr i(belicasdiawehatehing ire thef fe@aé)ngllapp andtruhe 0Batae 83, alidnhus do¢shmotpnaeent
-67- invention is an apparatus (nethod) for feeding water to a target (for
exanmpl e, doatabdwitd tHetigp.fed with water, and is provided with an adder (an
ion elution unit 100) for adding a treatnent substance (for exanple, the

o v 000, LG R0l 0 DA L0 S0 BE SRR Rt g, L
25T, LERAG AL G pccording. (0 Lhe present Hlienl) on Laggys el e
vater 1(% ° paerrglﬁrt g t\;ﬁva'Ete?' tgem;k%dcovr\ft;cth mv'\{%tt?ur: cloth P and thereby increase the amount of the
treatment substance that attaches to the cloth P. In a case where midway spin-drying is
performed before a process involving the spraying of shower water, as shown in Fig. 15C, the
cloth P is driven to the comer under centrifugal force. Thus, a greater effect is obtained.
When the washing tub 30 has no holes at least in a bottom portion thereof, the water
15 containing the treatment substance does not flow out of the washing tub 30 through holes.
Thus, a greater effect is obtained.
[0249] In the sequence shown in Fig. 13, the control unit 80 performs control such that
the washing tub 30 is rotated while the drain valve 68 is closed. When the washing tub 30 is
rotated, the water inside the washing tub 30 rises under centrifugal force as described above,
20 and thus the water is not drained through the drain valve 68 located below. Accordingly,
when the washing tub 30 is rotated after the spraying of a shower, the drain valve 68 does not
necessarily have to be closed.

{0250] (7. Effects of the Present Invention)

As described above, a water feeding apparatus 300 according to the present



As a result, the followi ng effects can be obtained. [0251] In a water
solution, silver is present in the formof the silver ion (Ag). This silver
ion exerts a disinfecting effect. As water containing the silver ion
evaporates, the 10 silver ion concentration in the water increases, wth
the result that the silver ion forns salts with negative ions present in the
wat er, and precipitates as solid substafites (silver conpounds). As salts,
AgC , AgOH, and ot her conpounds are supposed to be present. Since these are
unst abl e,intdnayn deaparaseus (Micthod) 26 frpdindgvatdsan artalgky(fo A2 plddaigirdre be
nearly insoluble, but, inreality, the silver ion is eluted fromA920 and Ag

present atd Witk weterSitid @pPorRded \@mmlgﬁ ¥ddedsh %%'h%ﬁ)naqnﬂi ROPERUNG LhdBfln |1

is known that the surface of a solid is wunstable in terms of energy, and

differs f i LQr 4.1 N: rti .tion i 4=t he result
hat el utlBersa ior Rihbif nk B 3RS EE AP oS ERBUS Ater S0ty bR B lce o
the surface.. In_th resent invention, the silver ion_ is suppqosed to be

el ut ed frtg‘?ﬁf?rﬁb of lﬁ‘r?%ﬁ &L e tWden ?@Qethsvﬂo K&Z@ea"r@e%@m‘?@e[t@%g] Magavetater
containing the silver ion is dried, the silver ion precipitates in the form
of a f3 nenghakfor(feedmg whtey aedording e thec preprat msniBerc hseas weten feedingvapparand
silver oxide. When these substances nmake contact with water next tine, the

silver i @00iasccrlingad tHer predchhimvermionf tdGpragfshbed water v @tget toebefediwich Water.
di sinfecting effect. [0253] By shower-spraying silver ion water (the first

wat er ) fr&m@&@@hqﬁf$§gg | difcis c298e oB8ine@s 1N this invention, it is possible

to increase the's reas of |1 qui roplets of the silver ion water
and t her E ui cken the drying thereof As sh%v r ion water dri t he, .
Subst ancabs uchted 1Ak SRy SR Pesshit Bahy e O o aBfep g PRe g s
crystals. Here, the quicker the drying, the shorter the tinme in which the
preci pi t Silvemionsexerty & disigfacting sfisttac &s waler epniainingeths pelverelont gyaperaesy thea| s
obtai ned, and the nore detects they include. Since the dissolution of
cryst H) s silzenios contentratien methd efatertiscicassk,uslitn thet feeult thaf theeslverf ionhferios yatsal s,
the smaller the particles of crystals, and

with negative ions present in the water, and precipitates as solid substances (silver

compounds). As salts, AgCl, AgOH, and other compounds are supposed to be present.

Since these are unstable, they decompose into Ag,O and Ag. Generally, Ag,O and Ag are

nearly insoluble, but, in reality, the silver ion is eluted from Ag,O and Ag present at the

15 surface of laundry, and exerts a disinfecting effect. It is known that the surface of a solid is

unstable in terms of energy, and differs from the interior in properties and composition, with

the result that elution and the like of the ingredients is more likely to take place at the surface.

In the present invention, the silver ion is supposed to be eluted from the surface or the like of

Ag,0 and Ag.

20 [0252] When water containing the silver ion is dried, the silver ion precipitates in the
form of a fine power (crystals) of silver compounds such as metal silver and silver oxide.
When these substances make contact with water next time, the silver ion is eluted from the

surface of their crystals, exerting a disinfecting effect.

[0253] By shower-spraying silver ion water (the first water) from the shower emitter 200



the nore lattice defects they have, the nore easily they dissolve. The
silver ionis eluted fromsuch crystals nore easily, and this nmakes them
effective in obtaining a disinfecting effect. 10 [0254] That is, according
to the present invention, liquid droplets that have small particles and are
thus easy to dry are shower-sprayed so as to be attached to the surface of

| aundry. This nakes it easy for the si®&er ion contained in the liquid
droplets to be eluted at the surface of laundry, and thus rmakes it easy for
t he sil ves m tns inveriey; it it Ipessabvle torircreaks the seffaecirepecfiliquid drophety eff the silger

[ 0255] Accordingly, when silver ion water |I's shower-sprayed, by quickening
the dryingn wattehe@therdt§ qeX@ARhe dryidde therRdf NdAkilver A& RuRr dhiks, ite ABSGh&kE tO

produce crystals with still nore lattice defects so as to nmake it still
easier f AR Mok . . i Voudl i i
further %ﬁ%%nceéts lg@ra{%t [ {rgnsilrg% ﬁlgﬁhrgplf%g?%thﬂgf&? h%t%?l v%éfrg’l %@1 quﬁg%gtgg ldFyutlé?

I nci dent g | th ilver j.on.is not.eluted fromcrystals si,| ver .coppounds
i the 30 Siomst Bedime S8R e B bidion o Sl Wbt Rast: Snfthud e FEE FBb ! o
since,_in an_ environnent conpletely free fromnoisture, gerns perish.

[ 025715 | rirystalagiaipad aad the mare datects e mchidge| Pimge thel disselution oh cuials aohers

| aundry is dipped in silver ion water, alnbst no water remains in the

cl ot h. Thit $atiieekdesects inciniag shdduefates ofelid agstalyshy simblarahe pdrdcles bfieystalerandi ned
in the silver ion water to the cloth. Even in a case -69- where the |aundry

I's not sqpé Hordati@t &ifedte BRY! IBRE, MY LARNIRY WigbREN THE RIS iShaMIeRl
fiber, it does not absorb fmuch water, and'therefore, even when it is dipped

in silverg| n : . ' ' cl oth,. an much
i1 ver " drt b el s, AT 4R i REL B Bt ChllinRRcs WMo
dropl ets %% silver ion water are shower-sprayed 5 so as to be attached to
cloth as 4§t he present invention, even if the liquid droplets do not seep
into the cloth, by leaving themon the surface of the cloth to dry, it is
possi b e [0854ur elliatas.tagetdiding to the present invention, liquid droplets that have small particles

and are thus easy to dry are shower-sprayed so as to be attached to the surface of laundry.
This makes it easy for the silver ion contained in the liquid droplets to be eluted at the surface
of laundry, and thus makes it easy for the silver ion to exert the antimicrobial effect peculiar
thereto.

15  [0255] Accordingly, when silver ion water is shower-sprayed, by quickening the drying
thereof, for example, by sending air thereto, it is possible to produce crystals with still more
lattice defects so as to make it still easier for the silver ion to be eluted. In this way, it is
possible to further enhance the antimicrobial effect of the silver ion.

[0256]  Incidentally, the silver ion is not eluted from crystals of silver compounds in the

20 complete absence of moisture.  This, however, produces no problem since, in an
environment completely free from moisture, germs perish.

[0257]  In a case where laundry is water-repellent cloth, even when the laundry is dipped
in silver ion water, almost no water remains in the cloth. This makes it impossible to

effectively attach the silver contained in the silver ion water to the cloth. Even in a case



the silver contained in the liquid droplets to the cloth. Thus, it is
possible to efficiently attach silver even to | ow water-absorption cloth.
Mor eover, when silver is attached in this way, the anount of silver
attached is little influenced by the cloth. Thus, even when the 10
concentration of silver ion water is increased, it never occurs that too
much silver is attached to high-water=8Bsorption cloth, [0259] Moreover, by
spraying silver ion water in the formof a shower, it is possible to spread
t he si | vewhdrethedhindoy smot befar kotvatewirdpellentdmmahy draphmbitt cloth swel &5 cheftfica fivedes
it possible to produce high-concentration silver ion water with the sane
amount  of it Wedsaot aBtAib ke weter] BnddBefc®6r8) &bl Whét 0B dbpdd BaiIFEMfonWidthr, R0t gh
antimcrobial effect. Modreover, in this case, it is possible to save water.

[ 0260] Evrﬁﬂch . ﬁtl::'r rleﬁ}%ﬁﬁﬁﬁ ﬂ'{ehcgaﬁoa[rﬂtth aoqs c?\i/]\esl}’lt)&trelqglﬁg %:rﬂtgté c%ﬁ% orb nuch water,

since the silver 1on in ormo Is a ITectly thereto,

it is possible tq let nuch silve remajn on the.clath. Mreoyer, by using a
eyt mg Ot Hlon, BrieonuihgB arpemhere HauLEoRRE ol SierIon ralt ectiorisr SpmEsd
silver ion water to dry and for the silver ion to stably attach to the

cl ot h. 3 THias torhr adadhed foeleihiisdn the preseat wventidne avdnyif thetliquidedrepletsedo nasrseepemai n
on the cloth [02611 Even if the anount of silver attached is insufficient

w th a siingl the sledsibgrie:nfing themainnthaburfdey of eipedbthng diyhét is hessthle &psuRslly Agadhf
silver Jon water, it is possible to increase the amount of silver attached.

For examphe silvét &nkalfdd {mPthe Tih$d Rebpldts Witk cRT. | Minas R iiehossiile tb TR BRI i's

performed with silver ion water stored in the water tub 30, laundry 1s

conpl et el i d.iLn ter.. Repeating.,skHch,antim crobial tre n{ . cCauses
Che st veitech SRS Gupl o RhP ot EEBREP AL n R BroRARL Ehvet SCRRRL B pec
in water. Thus, repeated treatnent proves to he not very effective. It is
bel i eved ‘t"%ttﬁe B?‘OE%‘i WSSI}VFF é‘é%qlie‘éé%gﬁ nmglfle%ﬁ?fii i 16 shthy “Bhusy gvamphen ghe ver

ion water of the same concentration or of gradually increasing
concenfr atanoergration of sidvep sws whleristincnprsed e mevdrectwathat top robch fibven i attachedobi al
effect resulting fromthe previously
to high-water-absorption cloth.
[0259]  Moreover, by spraying silver ion water in the form of a shower, it is possible to
spread the silver ion all over the cloth with a small amount of water. This makes it possible
to produce high-concentration silver ion water with the same amount of water, and thus to
15 perform antimicrobial treatment with a high antimicrobial effect. Moreover, in this case, it is
possible to save water.
[0260] Even with low-water-absorption cloth that does not absorb much water, since the
silver ion in the form of a shower is attached directly thereto, it is possible to let much silver
remain on the cloth. Moreover, by using a drying function, it is possible to reduce the time
20 required for the silver ion water to dry and for the silver ion to stably attach to the cloth.
This makes it possible to more efficiently let the silver ion remain on the cloth.
[0261]  Even if the amount of silver attached is insufficient with a single session of

treatment, by repeating the shower-spraying of silver jon water, it is possible to increase the

amount of silver attached. For example, in silver ion rinsing in which antimicrobial



attached silver being washed off. [0262] However, in a case where silver ion
water is sprayed in the formof a shower as in this enbodi nent, since
silver ion water is sprayed directly onto cloth, the previously attached 10
silver is not washed off. On the contrary, it is possible even to attach an
extra amount of silver. This makes repe?éed treatnment involving repeated
shower-spraying of silver ion water véry effective. [0263] In particular,
if, after shower-spraying, the cloth is dried w thout being subjected to

spi n- dr yitFRgimemés pirfoymed vath silyenion wigeréeted f1f thp yaterdulndf dpumtiraiineadnpleteiyng
spin-drying. Thus, 15 it is possible to stably attach the silver ion to

cl ot h durdipgeddinyiweger. THRepeatsng bucht hintsmizashés] irtatinsntposskd|the tsilvere preatiduslyhe
silver ion remain on the cloth, and thereby to obtain a high antim crobi al

ef fect exgitied fyiht Mundhl ¥Ebe Wabthed H26¢hEn M?;Is&a\ﬁﬁ rwatly SRGSYieP&htdd {r¥ffehton
water in the formof a shower, it is possible to spread the silver ion over

a wde ar I ) W Ung - 0 . .
Accordin ?/‘,’égg(s) bgglﬁggﬁéﬁl\?\nai‘% awrrllrsa'tg ﬁ@eﬁ mflﬁe@;@ﬁ%%ﬁfﬁfﬁ%gf?f]pc’ée minhcr%}fl?lver
ion water, it is.?ossi bl e tg use higher-concen rati Qli]y.si | ver "ton water with
the sahre SFAFHFR SHYCTiRWateT gbtheisgne congynigalipa,ax ol gragualhcingreasing RRNCEARAHONS.of
the silver ion eluted per unit time, it is necessary, for exanple, to

i ncr ease 1 iepassibledatprevent the doweringeef the aniineisrabied cfeetoesddng from3he previogly By
contrast, according to the present invention, it is possible, wthout taking
such neasdttaebed diloer being washod bffan anmount of silver as large as of the order
of I ng to be attached per kilogramof [aundry. On the other hand, an

amount 0f[o34V er HoAEha APh Basb WHeRALiIvR} IoAGRAL PG AR kA oMELBH, oM DE

attached wth reduced anounts of water and of silver used. [0 265] The water
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can be use a water s at us

her - d . That_ is, it i i bl e ali t i
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silver. This makes repeated treatment involving repeated shower-spraying of silver ion
water very effective.
[0263] In particular, if, after shower-spraying, the cloth is dried without being subjected to
spin-drying, the silver ion is not washed off by the water drained during spin-drying. Thus,
15 it is possible to stably attach the silver ion to cloth during drying. That is, in this case, it is
possible to let all the silver ion remain on the cloth, and thereby to obtain a high antimicrobial
effect exerted by the silver ion.
[0264] Moreover, by spraying silver ion water in the form of a shower, it is possible to
spread the silver ion over a wide area on laundry (cloth) with a small amount of water.
20 Accordingly, as compared with a method whereby laundry is dipped in silver ion water, it is
possible to use higher-concentration silver ion water with the same amount of the silver ion.
In general, to increase the amount of the silver ion eluted per unit time, it is necessary, for
example, to increase the current that is passed between the electrodes 113 and 114. By

contrast, according to the present invention, it is possible, without taking such measures, to



f eedi ng apparatus 300 according to the present invention described above and
that is so constructed that shower water is sprayed fromthe water feeding
apparatus 300 onto a target to be fed with water. 10 [0266] In this way, by
constructing a water spraying apparatus by using the water feeding

apparatus 300 according to the present invention so that a target to be
supplied with water is sprayed with shéler water containing a treatment
substance that suits the target, it is possible to quicken the drying of

li qui d drgpphittas abduncbedilted asHargs ukfoficke ofdet b 1tag ge be a:Gadhadtpet Rfogramestt ment
substance crystallizes in a state that permts it to be easily el uted when

it meets danddAt eOn ARXSthér HiRd, dAdodRIGESilVdr cBRAPhRblel 18 thdt RRadHe8 By TRO Hipping
substance to be eluted when It nmakes contact with noisture next tifme, and

makes 1t BERbELal Uy kR ARIIRN SHRIANGS a8l i ©f fect pecul i ar

thereto t e targ I'S possiblé to surely obtain
di fferent ects,that suit. different_targets. [0267] (8. O her Features) 20
Next, ot HOE69Ic0t Thensr {éﬁ@ngr@wﬁ{%i AR g ersiet i Gten deptrsesd]
(8-1. lon Elution Unit) The construction of the ion elution unit 100 is as
shown $n gboge cary be aisel alse as i water gpragingt dpparatnsi {forleamplhen diske ovasbeiedryar).3 and
114 descri bed above may be forned as el ectrodes that correspond to a
pluralityTieh idTdt &l sossible2to feflZ&94 waser GpRyingbgparstusl thet is proeided Wi thanehteri nc

ions as netallic ions exert an excellent antimcrobial effect, and the
copper i f 3 | i tdhe

el ect rodce)%e(%%lig agﬁ%rﬁtgli?ﬁ g?(i CItC ﬁrgh?g;‘nfﬁ (ltal{cﬁﬁllggér? ! E%?e?lﬁ%%od%gég{ego@gg% ag%\ﬁg?ggtgﬁodes
correspondin 0 e.silver, (or zin i or. the . copper jo i.e., formed as
Pl ver(roniychsh kNGBt Shret RispPl B8 o B Bt (8% PRAealy 300 boiesetell €7, o
selectively either the silver (or zinc) ion or the copper ion or both. This
makes it Poldvithevate- obtain sel ectively either the effect of the

10 [0266] In this way, by constructing a water spraying apparatus by using the water feeding
apparatus 300 according to the present invention so that a target to be supplied with water is
sprayed with shower water containing a treatment substance that suits the target, it is possible
to quicken the drying of liquid droplets attached to the surface of the target so that the
treatment substance crystallizes in a state that permits it to be easily eluted when it meets

15 water next time. This makes it easier for the treatment substance to be eluted when it makes
contact with moisture next time, and makes it easier for the treatment substance to exert the
effect peculiar thereto that suits the target. In this way, it is possible to surely obtain
different effects that suit different targets.

[0267] (8. Other Features)
20 Next, other features of the present invention will be described.
[0268]  (8-1.Ion Elution Unit)
The construction of the ion elution unit 100 is as shown in Figs. 7 to 9. In this
ion elution unit 100, the electrodes 113 and 114 described above may be formed as electrodes

that correspond to a plurality of metals.



silver (or zinc) ion or the effect of the copper ion or sinultaneously both,
| eading to increased useful ness. [0270] The el ectrodes 113 and 114, to

whi ch a positive and a negative voltage are applied 10 respectively, of the
Jon elution unit 100 nay be a pair of electrodes of which one is a silver

el ectrode and the other is a copper ele?%rode Alternatively, the ion
elution unit nmay be so constructed as i nclude a pair of el ectrodes of

whi ch both are silver el ectrode and another pair of el ectrodes of which
both are [@8pPer &iscdeseridcarljepothe silver ardezine iensrascrasielligeiony ekrstl amtsscadlent
either by keeping the polarities of the voltages 15 applied to the

el ect r odemtitfiGobiatleffdd, amindt anppaoriohyxersver sicelert hatifimpalpeffdet ekedondidgly ne
intervals, it is possible to elute selectively both of the nmetallic ions. On

t he ot herwhanehe ElBcirdds 113t hiRT 1CASE e seh | d@thra BRY ©.000M e ABRhYd R JQbages to
both pairs of electrodes 113 and 114, it is possible to obtain both of the

metal | ic é?l%i%onﬁﬂx 't btﬁle asﬂ%ry or &ire 2 {;)r?%??het & @1 Yor2 8. %nﬁ%ﬁe;/aso% 81' Zine)°

el ect rodes pos e seélectrv ne o

two 2 tall,ic ions. 1 The io clutlon n|t for a neta I|c |on
o not 31 | Srioder o SBen SR ORE 1R PORTRS to,gptesleghivsl aaﬂre;?ﬁaeegﬁfﬂ (%&"&%

The ion elution unit maybe, for exanple, of the type that has an ]o

el uting nenthe pespey fonror dpthap This mpkesat passible taebinin selesitivelyreitben the nﬁemféhq al)
housed in a cartridge and that elutes a netallic ion when water is passed

t hr ough tdirec@t zincjg® dritheeffect ¢Bthe wWophed idn apyimuliaicoosly dbthaledding a@icreabdd t hi s
case, the control unit 80 can control the anount of the netallic ion

cont ai nedydeRiidde shower-sprayed water by adjusting, with the shower feed

val ve 50c, the amount of water fed to the ion elution unit. [0273] In this

embodi rrent)omﬂnl y ngle 8ode§d%'zxﬁg lwtg 9 osﬁ’trvo ane%%fvae votltg ¢, §§10%”d 5

to the sh howev poOssS

i | ut t 0.t to.th f d I d th
on el yt 'e@gpe:;g;,@g 10 KTy mﬁgé’ A e aepgm 50, VE} Vg S0 and the

electrode and the other is a copper electrode. Alternatively, the ion elution unit may be so
constructed as to include a pair of electrodes of which both are silver electrode and another
pair of electrodes of which both are copper electrodes.
[0271]  In the former case described above, either by keeping the polarities of the voltages
15 applied to the electrodes 113 and 114 constant or by reversing them at predetermined time
intervals, it is possible to elute selectively both of the metallic ions. On the other hand, in
the latter case described above, by applying voltages to both pairs of electrodes 113 and 114,
it is possible to obtain both of the metallic ions, and, by applying voltages to only one of the
two pairs of electrodes 113 and 114, it is possible to elute selectively only one of the two
20 metallic ions.
[0272] The ion elution unit for eluting a metallic ion is not limited to the ion elution unit
100 specifically described above. The ion elution unit may be, for example, of the type that
has an ion eluting material (for example, silver sulfide as a silver eluting material) housed ina

cartridge and that elutes a metallic ion when water is passed through the cariridge (i.e.,



In this case, silver ion water can be fed as main feedwater into the washing
tub 30 in a short tinme, and thus it is possible to performantim crobi al
treatment quickly in stored-water rinsing. [0274] (8-2. Shower Emtter) 10
The shower emtter 200 described in this enbodiment has sinply to spread

noi sture in the formof a shower all over the target to be fed wth water,
and thus may be of the type that emits’d-shower with a smaller anount of
water, for exanple in the formof a mst or a spray. The shower emtter 200
may be nowitkdutapplicajipe of bavltage).t sinvihisevasd, theacoptrat it 86 caf conttiol thetanunmt vhen a
shower is sprayed but of the type that spreads water by sone neans after 15
em tting thatmestalliEvem cottained &s eherdtriverapmaged atet hatadpisting, with @hie Shywerifsedone
direction is used as the shower emtter 200, one of the nozzle and the

target Wal@SO@Hﬁ%o%h%f‘vVﬁcxtf@dE@ﬁle%lhﬁﬁnoﬁsﬁ’hﬁ hat the water is spread
sufficiently over the surface of the target. Alternatively, a stream of air

 venturi (027 he, | fhaﬁ?fagfcﬁmﬁﬁ Buly s G Fiop WG PR PRV el Porn o et

shower, Alternatively qui d 20 may be acted u%on by acceleration so as to
be f or fredti the Showejifeed u%las?oﬁ@% 5,1t hBVebffrc?éﬁﬁ’cP%Q‘ i tomrgwdmfw‘@ fien glytion pnigs
supersonic vibrator or the Ilke [0275] Fig. 16 is a perspective view show ng
an out | i nHfo ¢drespawstorthe tiaom feekd walwasteand o showernfepd valve ric arespeavieely.
emtter 200 enploying a supersonic vibrator. On the top face of the washer

401 is prpvthiess@Rilogapr aterIchl bd @&l 4dnaindBedWit&intooth® VaBRihg halElya tiurbe
put in -74- and taken out of a washing tub. The lid 402 is %itted wth a

supersoni gy, E%{ngi:t s 1%%3&9 e t@?&%ﬁﬁ Hirdrbial 58t ui?%{? thf %X%Lweﬁ& nr%sm(%n

uni | lustrate ver 1on e on unit (correspondin e Ton el

unit 100) i ute of a feed pipe 410 leading to the parti al
washi ng awgzﬁ}ﬁ ékﬂogh ﬁ{'nﬁﬁter is fed in in such a way that the water
makes contact 5 with a nmetal horn connected to the supersonic vibrator

provi d8d i nsi de tlhe ghamer smitiers AP glesaihsdriat tns gmbodiment has simply to spread

moisture in the form of a shower all over the target to be fed with water, and thus may be of
the type that emits a shower with a smaller amount of water, for example in the form of a mist
or a spray. The shower emitter 200 may be not of the type that emits water in a plurality of
directions when a shower is sprayed but of the type that spreads water by some means after
15 emitting water. Even in a case where a nozzle that emits water only in one direction is used
as the shower emitter 200, one of the nozzle and the target may be moved relative to the other
so that the water is spread sufficiently over the surface of the target. Alternatively, a stream
of air may be produced by the use of a fan or the like so that, on the principle of a Ventuni
tube, liquid is sucked up and formed into a mist to produce a shower. Alternatively, liquid
20 may be acted upon by acceleration so as to be formed into liquid droplets, as by producing a
mist by the use of a supersonic vibrator or the like
[0275]  Fig. 16 is a perspective view showing an outline of the construction of a washer
401 incorporating a shower emitter 200 employing a supersonic vibrator. On the top face of

the washer 401 is provided an openable lid 402 through which to permit laundry to be put in



[0276] The silver ion is eluted fromthe silver ion unit so that silver ion
water is fed to the partial washing apparatus 405, and the horn is nmade to
vibrate, with the result that the silver ion water is fornmed into a m st.
When, by using this construction, silver ion water is 10 attached to a
target to be fed with water, an antim crobial effect was obtained that was
simlar to that obtained in the washer’™-shown in Fig. 7, i.e., a
construction where the silver ionis attached to the target by using a
shower. [@@7ZEenenofaa staskveg moz ZTle lid 402 dd fitted witlke tupersohit apanéd Washingd
droplets small, the holes (em ssion orifices) need to be nade snall.

However , @ﬁﬁ’afus 30b esibRtd).| iMbleavéra anBestraldd sTiRéEEion efutiofMBitTedriesphiRlingioer
feed route. Moreover, precipitates may cause clogging, or cause water to

remai n i ngi 46 bRk A Slot) § O BroWch-in ik RAR bEWIrBLa ol ACRARAL YE YeOBartiler ©

the elution unit |s I‘OVI el ectrodes, pre I'pitates y cau

short - CII’CU tln we ctr oidt it is cessary to
secure ea¥ lh bl @3 b eb?d”\ﬁ% i fi“bl%?‘%&‘ Ia@yayéﬁatdm P‘faff\ﬂ/“bagﬁﬁf§ ntact

Mor eover, when h| -concentration silver ion water is used, or a high 20

vi scos? t yWith éartl%lnlaora (FBRasiRdetosiie IFupRssaRics BibFaser Prgvislgd ripside thespeatial twiashivg| es
t hensel ves nay be clogged. [02781 By contrast, when a m st is produced by
t he use odpparatisid0ator, it is possible to produce fine liquid droplets

wi t hout meking the holes snmaller. This hel ps avoid the disadvantages

ment i onedoatgve. THOEBRY R is UiReH £H8 thditer Rh 1RitSoARA!silV& bR Vatek BY RHAIS tHeS
- 75- stopped, silver ion water can be fed wi thout being formed into a mst.

o be useiigShhebfS Y e@&ﬁ%@%@#@&%é@*b{ﬁgt% Hf% i A
enbodi ment is of .t pe that. ovided with a netal n t.o which, water
is fed asORe¥RESEy gﬁm%we%? mishe Waghdp uHHe 5 ‘1933%'{9“03 @L‘ﬁgtl%efaéﬁr Bhat ,

instead of water being fed in as necessary, the homor the vibrator is
di pped0 |aitaghasited torgetetp be fed with water, an antimicrobial effect was obtained that was similar

to that obtained in the washer 1 shown in Fig. 7, i.e., a construction where the silver ion is
attached to the target by using a shower.
[0277] When a shower nozzle is used, to make the obtained liquid droplets small, the
holes (emission orifices) need to be made small. However, small holes are liable to cause
15 water to remain in the water feed route. Moreover, precipitates may cause clogging, or
cause water to remain inside the ion elution unit. In particular, in a construction where the
elution unit is provided with electrodes, precipitates may cause short-circuiting between the
electrodes. To avoid this, it is necessary to secure easy drainage, as by providing a plurality
of outflow ports. Moreover, when high-concentration silver ion water is used, or a high-
20  viscosity treatment substance such as a softening agent is used, the holes themselves may be
clogged.
[0278] By contrast, when a mist is produced by the use of a vibrator, it is possible to
produce fine liquid droplets without making the holes smaller. This helps avoid the

disadvantages mentioned above. Moreover, when the input of a signal to the vibrator is



[0280] Alternatively, a fan, air punp, or the like may be used to send or
suck air so that a mst containing the silver ionis fed to the target.
This makes it possible to exert an antimcrobial or other effect on a
target extending in a wide area or |located at a renote place. 10 [0281] The
shower emtter does not necessarily have to be nounted on a washer, nor does
the target of shower-spraying necessari’y-have to be laundry. Specifically,
it is possible to spray a shower containing an antim crobial ion such as

t he sil vestopredpgiber ior waiencan be fahtvithodidieingefoampl éntoan Hist.c Elns 3¢ bénveaizeppi ng
board, toy, floor, carpet, bathtub, toilet, or urinal to obtain an

ant i m cr oRhé siktf BAtwatdrlis bSliceled I ReSRhiBbEsolA 5 BE 8¥ed fohothBemnlpys@.0f a shower
or the like, liquid 15 droplets containing an antimcrobial 1on into the air

to renove (BT REGSGIL, thé‘g}gﬁr‘%r bl 81"%1'}3 dnthodRh& i?gifg%wé)%tt%ﬁ i ol DRI 2Nt 0

a pet or to prevent ors an seases ascri cterra. 2821
By sprayin Li uid droplets containing an antim crobjal ion onto foqQd, it is
possi bl e P52 hdiun Sth e ‘ﬁgtteafastﬂ e$5364 @”W@épthﬁh@aﬁ?‘ﬁbéei 1B DAY vl |
as the silver, 20 copper, and zinc ions, the nickel, palladium platinum
rhodi um eanstedied that, inseead ol evatdr dingtad én amnasesshee thedforn er thediibrator firedigpidng
and deterioration in freshness of plants caused by ethylene. Thus, by

sprayi ng In sprediwdteapl et s cont ai ni ng such an ion on vegetables, fruits, and
cut flowers, it is possible to keep themfresh. [02831 (8-3. Treatnent

Subst ance 76- Al LSive dis; : t By
subst anceﬁ?tzﬁg [ ?I{a&a%aggagbg?%éhﬁ%l?’ mghiﬁin%gciﬁ?%mt) ogseg{ijggélﬁ%cia%ﬁs%;l ution

unit 100) i.s the.silvyer ion.. Howeyver h t r eat.ment ,subst an ctually used
s ot 11 Mg pies, 86 st iop N e i, e gk oS Gy d” bBRiSs 76 e &
substance is a softenjng ?gent. A softening agent is added to water _in the

adder, 5 #HunicrpRialgr eiher effeghond tagaet axtending By fyvaste arcaprdowtediat 8 zemete Plasswer

emtter 200 so as to be attached to laundry. This nakes it easy for the
cryst dPs H283Fk hedhe shawer dmitiendiogs not iizeesshrily didye to be mounted on a washer, nor does

the target of shower-spraying necessarily have to be laundry. Specifically, it is possible to
spray a shower containing an antimicrobial ion such as the silver, copper, or zinc ion onto, for
example, a kitchen sink, chopping board, toy, floor, carpet, bathtub, toilet, or urinal to obtain
an antimicrobial effect. It is also possible to spray, in the form of a shower or the like, liquid
15 droplets containing an antimicrobial ion into the air to remove germs present in the air. Itis
also possible to spray them onto a pet or plant to prevent odors and diseases ascribable to
bacteria.
[0282] By spraying liquid droplets containing an antimicrobial ion onto food, it is
possible to prevent the rotting of the food and keep the food fresh. As well as the silver,
20 copper, and zinc ions, the nickel, palladium, platinum, rhodium, ruthenium, and other ions
have an effect of retarding the aging and deterioration in freshness of plants caused by
ethylene. Thus, by spraying liquid droplets containing such an ion on vegetables, fruits, and
cut flowers, it is possible to keep them fresh.

[0283]  (8-3. Treatment Substances)



and thus nmakes it easy for the treatnent substance to exert the effect
peculiar thereto in the |aundry. Mreover, spraying liquid containing a
softening agent in the formof a shower onto laundry, as conpared wth

di pping laundry in liquid containing a softening agent, helps 10 reduce the
anount of the softening agent used. Moreover, the smaller the liquid
droplets of the shower, the smaller théanpunt of |iquid needed to densely
attach the liquid droplets to the surface of laundry. [02841 Still another
exanpl e of the thethimemtodzutis) @edas ais exanspls biiheestamadint aisataagetiat is adldedtoi n
this case, on the sane principle as described above, it is possible to nake

it easy fih¢ waldy thheissfdtei heddis @as elagtNinit P0MX8rthe sNeersibh CHoRBG! iR
thereto. [0285] Here, a sustained-release agent is a material containing

silver ' [ . tiact. it r...gr t he
silver ?@ﬁ%nﬁ§£ﬁgﬁﬁs‘$%% uH% %fﬁﬁgﬂégﬁhdwgiﬂgi J%H°%u|$ﬂ§§5{%%@ﬁ%?§§o ves
gradual ly eolite containi .Silver that .permts the, silver lan {o

o adual 1 Jreaftidiatbygeass s splthiss sl AonrBng et fesdRiE P haeder i «
the silver ion to be 20 gradually eluted as the glass dissolves. [02861 In
a case’ wraddhe waiestiaispraded &1 thgslerma pé it shosver drom thet showen emitiss 9P toeast to be
control whether or not to effect the rel easing (whether or not to effect

t he el utiaaclesl tsildunery.. THiumakéstit easy fpr the et wiplleattazhed wvthe @amdselpaieadlatetyat er
feed route and to use this route only when silver is added. Mreover, in a

case wherfdahmhRds e dadySlof AR AAREt substhti@do elkbrt iR EFRlct POSHaP RIS in fhé-
control the amobunt of silver eluted. Thus, it is preferable to use a

i s T e TR

roughly con 'S

sust ai ned-re| ease agent in a.copnstruction where, as .in the washer

i ncor por a4t e %F%Ppﬁ%mtﬁéﬂ%%l%&f‘%é’ l\éﬂ’&Bldo‘f%&“ElBg Pﬁ@ﬁiﬂl%% aggnt, helps
invention, 5 alowflowrate feed route for a shower is provided separately
from tfe ®ded thoameuntof thheofiening agertdised| vidosaer, dre smaller theditnéd dropletrioft he

feed route via The sub feed valve 50b for the
the shower, the smaller the amount of liquid needed to densely attach the liquid droplets to the

surface of laundry.

[0284] Still another example of the treatment substance is a sustained-release agent.

Also in this case, on the same principle as described above, it is possible to make it easy for
15 the sustained-release agent to exert the effect peculiar thereto.

[0285] Here, a sustained-release agent is a material containing silver which, when brought

into contact with water, gradually releases the silver ion. Examples include hardly soluble

silver sulfide that dissolves gradually, zeolite containing silver that permits the silver ion to be

gradually eluted, water-soluble glass containing the silver ion that permits the silver ion to be
20  gradually eluted as the glass dissolves.

[0286] In a case where a sustained-release agent is used, it is not possible to control

whether or not to effect the releasing (whether or not to effect the elution of silver). Thus, it

is preferable to provide a separate water feed route and to use this route only when silver is

added. Moreover, in a case where a sustained-release agent is used, it is not possible to



addition of a softening agent, and that separate feed route is used only
when the silver ionis added. This is because a low flow rate contri butes
to keeping the flowrate stable even in the face of variations in the
pressure of tap water. 10 [0288] (8-4. washer) Thi s enbodi nent deals with,
as an exanple, a washer of a vertical .e., of the type in which the
rotation axis of a washing tub 30 provr d thereln as a laundry tub in which
| aundry is put as a target to be fed with water is vertically aligned. It

i s, howewenirolthe amopntsafisilver dlaedppThust [tés prsdrabig tdé ude Béhsabhxadrdleag: dgent ine
present invention to any type of washer, 15 including horizontal-drum

washers tdhgliciRUewhas tie W palé ¥f whfer isdo H-lfb&fstahf“(:h the rotation axis
crosses the vertical direction, and two- washers. | ndustri al

Appl | C?‘bir{b'tﬁa [ OxBa) dﬁé@ﬁec ﬁrea%ﬁ)dh&ga ﬁﬁ&ﬁ{eﬁt gl’%aé’écag%]%tdfn'}gﬁcérn%trm%n%ﬁe?? nt

I nventi o be use exanpl e spra

appar at us di sh sher ers, shower tuses, and wat er
SBr Tkl | g B e pameypotaDne UEIRRErne AONETE SecaBlihG B Breaitie o
feeding water to a target to befed with water, conprising: an adder for
addi ngSg aa lwaﬂﬁﬁfrr@tesﬁwg reuie ot d shaveerviatpsevideshseparately fiowe theefeed reute tvisr the
spraying, in a formof a shower, the water fed thereto via the adder onto

t he tar gahain[fédd Vdhe: S fer nfaﬁefébdh\gatapaﬁrmélf&d&bmelv@d the kub Wearalve s0befontder i s
an ion eluter that elutes an ion as the treatnent substance and that adds

the ion ta‘adftﬂ)% ovat ﬁ'ﬁeﬁ’iﬂ@ A, dduethet RpAdRtecd Rukedls ulBE oNBTWRienl tBE SRS on is

apparatus of claim?2

added. This is because a low flow rate contributes to keeping the flow rate stable even in the
face of vanations in the pressure of tap water.
10 [0288] (8-4. Washer)

This embodiment deals with, as an example, a washer of a vertical type, i.e., of the
type in which the rotation axis of a washing tub 30 provided therein as a laundry tub in which
laundry is put as a target to be fed with water is vertically aliéned. It is, however, also
possible to apply the washing tub 30 according to the present invention to any type of washer,

15 including horizontal-drum washers that have, as a laundry tub, a drum of which the rotation

axis crosses the vertical direction, and two-tub washers.

Industrial Applicability
[0289]  The water feeding apparatus according to the present invention can be used in, for
20 example, washers and water spraying apparatus (for example, dish washer-dryers, shower

apparatuses, and water sprinkling apparatuses).



wherein the ion eluter includes an electrode fromwhich a netallic ion is
eluted and an outflow port through which the water is fed to the shower
emtter, and wherein the outflow port is located in a position |lower than a
| ower end of the electrode. 15 [4] The water feeding apparatus of claim 2,
wherein the ion eluter includes an electrode fromwhich a netallic ion is
eluted and an outflow port through whit the water is fed to the shower
emtter, and wherein the outflow port includes a first outflow port that is
| ocated in a position |ower than a lgwemsend of the el ectrode and a second
outflow port that is located in a 20 position higher than a higher end of

the el ectijpdea [mder TREdWR! fgpaia%@sdmgf&@mgrﬁaﬂeﬁ t9fa Qérgkmol’be. 8T Rith WA,

shower emitter is conposéd of a vibrator that atom zés by vibration the

wat er fed theE toiﬁia the adder. -79- [7] A nethod of feeding water whereby
water in a formbr a'shower is sprayed onto a target to be fed with water by
use of the water feeding. apparatus of claim1. [7] A washer conprising: the
wat er feedi ng2BBHEL ST pddie actregtment subgtancs tothe 3@y 3% ub i n which laundry is
put as the target to be fed with water. [8] The washer of claim?7, further
conpri%sing: carshpwbl emgtenrdanspriying ciord fayinl oing shasielért itlenwatkr fduethereta vimethe
substance to the water by the adder in such a way that either first water
cont ai ni ng t hadder@aiometargdtbst ance or second water not containing the

treatment substance is sprayed onto the laundry. 10 [9] The washer of claim
8, [2]1  The water feeding apparatus of claim 1,
wherein the adder is an ion eluter that elutes an ion as the treatment substance and that
adds the ion to the water passing therethrough.
10 [3]  The water feeding apparatus of claim 2,
wherein the ion eluter includes an electrode from which a metallic ion is eluted and an
outflow port through which the water is fed to the shower emitter, and
wherein the outflow port is located in a position lower than a lower end of the
electrode.
15 [4]  The water feeding apparatus of claim 2,
wherein the ion eluter includes an electrode from which a metallic ion is eluted and an
outflow port through which the water is fed to the shower emitter, and
wherein the outflow port includes a first outflow port that is located in a position

lower than a lower end of the electrode and a second outflow port that is located ina

20 position higher than a higher end of the electrode.

5]  The water feeding apparatus of claim 1,
wherein the shower emitter is composed of a vibrator that atomizes by vibration the

water fed thereto via the adder.



wherein the controlling neans performs control such that the shower emtter
sprays the first water during at | east one of a rinsing process, a

spi n-drying process, and a drying process. [10] The washer of claim9, 15
wherein the controlling neans perfornms control such that spraying of the
first water by the shower emitter is turned on and off repeatedly during a
drying process. [11] The washer of clait8, wherein the controlling neans
perfornms control such that the laundry is noved while the first water is
bei ng spriélyed A 2@thod Af fetibnyaatee wiaiehyl watar & a \fbwet ef & shbwec Bripeslel iong areans
performs control such that air is blown onto the laundry while the first

wat er is bei ngargdieetbd will3hvattPBy WRsITeke @atefafe@aﬁg%? pabiras 8f dlaikhE treat ment

substance is a netallic ion. -go [14] The washer claim 13, wherein the
metallic mgn IS hﬁfé nsli , and wherein an anmount of metal that is
attached 't aunoP yed with the first water containing the silver

ionis 0.1 ny i r of laundry. 5 [15] The washer of claim
13, wherein tﬂ?s@%?rafg?c?ﬁg?m“}@s%‘ k@ on’ and wherein an anount of netal
that is attached to the laundry sprayed with the first water containing the
silverdion isalamndntthin vbichdaydry kipubgy thenasgettabntdywit] weier. The washer of

claim 13, 10 wherein the controlling nmeans controls a drain valve for
dr ai ni ng [8lat eThe nableke of blaim 7, further comprising:

controlling means for controlling addition of the treatment substance to the water by
the adder in such a way that either first water containing the treatmeﬁt substance or
second water not containing the treatment substance is sprayed onto the laundry.
10 9] The washer of claim 8,
wherein the controlling means performs control such that the shower emitter sprays
the first water during at least one of a rinsing process, a spin-drying process, and a
drying process.
[10] The washer of claim 9,
15 wherein the controlling means performs control such that spraying of the first water by
the shower emitter is turned on and off repeatedly during a drying process.
[11]  The washer of claim 8,
wherein the controiling means performs control such that the laundry is moved while
the first water is being sprayed.
20 [12] The washer of claim 8§,
wherein the controlling means performs control such that air is blown onto the laundry
while the first water is being sprayed.
[13] The washer of claim 8,

wherein the treatment substance is a metallic ion.



| aundry tub in such a way that draining of water is suspended for a
predeterm ned period of tinme after the shower emtter finishes spraying the
water in the formof a shower. [17] The washer of claim 13, 15 wherein the
controlling nmeans perfornms control such that the laundry tub is rotated for
a predetermned period of tinme after the shower emtter finishes spraying
the water in the formof a shower. [18% The washer of claim 13, further
conprising: an input handl er for acceptbthy setting of a washing course; and
20 an operation controller for controlling operation of the washing course
set via t{h i Apatwashamdklm 1dherein the laundry tub is a hol el ess tub, and
wherein, when a tub cleaning course for cleaning the laundry tub is set as

the washing eigrsethéimetillie iomiButsilb@righeimnd the operation controller controls
operation of the tub -81 <cleaning course in such a way that the tub is

cleaned with ff L€l { ] I ' er
for agitating t egﬂ]}?gﬂn %nt\gﬁ%ﬁ?&%l t?%elg h%}cg etsost‘Be ![Pa EEH%SP @c?%@ﬁéé@gﬁtﬁ% e
water. [19] The washe ratjion controller

of claim 18 5 wherein.the o
controls the 88%@5.’1’9%%6 B'ﬁvetr e l[SLQél @gé)ém%%pecrgcg}pgrgxq ‘ﬁﬁia@l‘i‘% a way that the
tub is cleaned with water containing the netallic ion. [20] The water
f eedi ny dpplar dihgavasherof glegmad3, wherein the shower enmitter includes shower
emtters provided so as to correspond respectively to the first and second
out f | ow port s whendn 12 ndtallieion isheilvadbnjaddal shower emitters are connected
to the respective outflow ports
wherein an amount of metal that is attached to the laundry sprayed with the first water
containing the silver ion is less than 19 mg per kilogram of laundry.
[16] The washer of claim 13,
10 wherein the controlling means controls a drain valve for draining water inside the
laundry tub in such a way that draining of water is suspended for a predetermined
period of time after the shower emitter finishes spraying the water in the form of a
shower.
[17] The washer of claim 13,
15 wherein the controlling means performs control such that the laundry tub is rotated for
a predetermined period of time after the shower emitter finishes spraying the water in
the form of a shower.
[18] The washer of claim 13, further comprising:
an input handler for accepting setting of a washing course; and
20 an operation controller for controlling operation of the washing course set via the input
handler,
wherein the laundry tub is a holeless tub, and

wherein, when a tub cleaning course for cleaning the laundry tub is set as the washing

course via the input handler, the operation controller controls operation of the tub



via connection pipes wth height differences left in between. [21] The water
feedi ng apparatus of claim 20, wherein, of the individual shower emtters,
the shower emtter located in a lower positionis |located in a position

| ower than a | ower end of the electrode of the ion 15 eluter. [22] The
washer of claim 11, wherein the controlling neans perfornms control such that
the laundry tub is rotated while the f8Irst water is being sprayed. [23] The
washer of claim 11, 20 wherein the controlling nmeans perforns control such

that an agit atleaginpeoshese hosuchagiwat thag thheid sueldaned sithoimtgduithbf vatehe
first water is being sprayed. [24] The washer of claim 13, wherein the

metal lic ion issffRient toV/Smit0ih a@REnYARLeR fG IR theOh ¢ Ik Hokel
attached to tﬁe Iguné)rgésgl)ray%% Win h thee first wa ere LéﬁZHﬁfzialclzlont ai nionges'fhe

metallic ion i 49 ; kil ogram of laundry. [25] The washer of
claim 13, mhe?@?%lgﬁgaﬁge%ﬁ??%‘&%%:is a silver ion, and wherein an anount of

Cont ai ni ALk hdBREREMTRECRER B 1 g or nore per kilogram of | aundry. [26]
The washer of claim 13, wherein the netallic ion is a silver ion, and
wher eidn an anoheteinthenepesdtionheontroBeragontrolsgbie vperatien bhithednl cigpningeduwetin t he
first water containing the netallic ionis 10 ng or |ess per kil ogram of
l aundry. 10 [ Z2udh dhey asihetulols ctdadédWwikBwater containing the metallic ion.
[20]  The water feeding apparatus of claim 4,
wherein the shower emitter includes shower emitters provided so as to correspond
respectively to the first and second outflow ports, and
10 wherein the individual shower emitters are connected to the respective outflow ports
via connection pipes with height differences left in between.
[21] The water feeding apparatus of claim 20,
wherein, of the individual shower emitters, the shower emitter located in a lower
position is located in a position lower than a lower end of the electrode of the ion
15 eluter.
[22] The washer of claim 11,
wherein the controlling means performs control such that the laundry tub is rotated
while the first water is being sprayed.
[23] The washer of claim 11,
20 wherein the controlling means performs control such that an agitating member for
agitating the laundry is rotated while the first water is being sprayed.
[24] The washer of claim 13,

wherein the metallic ion is a silver ion, and

wherein an amount of metal that is attached to the laundry sprayed with the first water



wherein the nmetallic ion is a silver ion, and wherein an anmount of netal
that is attached to the laundry sprayed with the first water containing the

nmetallic ionis 0.1 ng or nore and | ess than 19 ng per kilogram of [|aundry.
15

-82-
containing the metallic ion is 0.9 mg or more per kilogram of laundry.
[25] The washer of claim 13,
wherein the metallic ion is a silver ion, and
wherein an amount of metal that is attached to the laundry sprayed with the first water
5 containing the metallic ion is 1 mg or more per kilogram of laundry.
[26] The washer of claim 13,
wherein the metallic ion is a silver 1on, and
wherein an amount of metal that is attached to the laundry sprayed with the first water
containing the metallic ion is 10 mg or less per kilogram of laundry.
10 [27] The washer of claim 13,
wherein the metallic ion is a silver ion, and
wherein an amount of metal that is attached to the laundry sprayed with the first water
containing the metallic ion is 0.1 mg or more and less than 19 mg per kilogram of
laundry.
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