-1- SPECI FI CATI ON WATER SUPPLY DEVI CE, WATER SUPPLY METHOD, AND WASHI NG
MACHI NE HAVI NG WATER SUPPLY DEVI CE 5 Technical 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 or a sustained-rel ease
agent), dissolved 10 in the water to exert the effect thereof nore easily.
The present invention also relates to a washer incorporating such an
apparatus for feeding water. Backggeurgri&aTi902] Wien laundry is washed in
a washer, it is common to add a treatnent 15 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 recently been a grow ng demand for treatnent for naking |aundry
antimcrobial. [0003] Froma hygi enic perspective, it is desirable to hang

and dry | aundr wATER hgUPRFLY ﬁﬁvidflaravg'iknyemﬁmho 0D3S AN SWARHRRGIO
to work and nore famlies beconme nuclear, there have been’ an increéasl ng

number of housM@WNﬁoWM@R%‘JHIe%BEMCEn the house during the
daytimg. 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
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{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 or a sustained-release agent), dissolved

10 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
[0002] When laundry is washed in a washer, it is common to add a treatment
15 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.

[0003] From a hygienic perspective, it is desirable to hang and dry laundry in the sun.

20 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 is 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

[Amended Sheet (PCT Article 34)]



daytinme, when it rains, it is necessary to hang and dry |aundry i ndoors.

[ 0004] When | aundry 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
rai ny season. Depending on the degree of mcrobial proliferation, |aundry
may conme to give off foul odors. [0005] In recent years, as people becone

i ncreasi ngly econony-consci ous, there has been an increase in the nunber of
househol ds that reuse bath water after “bathing. However, bath water, when
stored overnight, contains bacteria that has proliferated 10 therein, and

t hese bact eri JdayHmeWhes if rainhdl iy negsssapylp hangang dpy laprdraindoqrher ei n, causi ng
foul odors. [0006] For this reason, in househol ds where |aundry is
routinel y[(mﬁhg and Whdneldundmyn isoling and driesh ndeorsait hs watreepronetoofrokiferationsed f or
washing, there is a strong demand for treatnent for making textile fabrics

ant i m crobi al . batterij @6Drbld@hant vileendiuhe inddiied in thewanlayThis whdeice Isathakalis e
avai l abl e that are made of fibers previously treated with antim crobial and

deodori zi ng tr QRN Mke®'a BinfpadBifely I6HY ARk b A8y tduRdlyRtiuse Idp idfy 1 S
difficult to replnace gl Ia the text?lg&;z‘ibri csgyusedﬁlsln aus?]ouse ollgmvmh)trh t hose

previously tre i i.m ial: : | Zi eat eover,
et hoss § exct 1 fumtpnat ith Al epllatht 2 0l ASN, el (8 Ol it

antim crobial and.deodor.i zi ng, treatnment gradual i m ni shes. [0008] Here
cones the ideamﬁoqaﬁgﬁqﬂﬁ‘qnaﬁmnwfcﬁnglﬁtgi“fﬁ@%ﬁﬁ%d&streat nment every time
it is washed. For exanple, Patent Publications I and 2 |isted bel ow di scl ose
washers wh¥08] n a VBIrecsplysas, approplscbepmetisrrasingly eronemyccopssiws, therethast t he

silver ion is added to washing water. Patent Publication 3 |isted bel ow
di scl oses a wabdgnran increase in the number of households that reuse bath water after bathing.

However, bath water, 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 households 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 deodorizing treatment gradually diminishes.

[0008] Here comes the idea of treating laundry with antimicrobial tréatment every
time it is washed. For example, f’atent 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



-3- provided with a silver elution cartridge that elutes silver by making a
silver elution material (for exanple, silver sulfide) react with

hypochl orous acid present in tap water. These washers achi eve anti m crobi al
treatment of laundry by dipping |aundry in water containing an
antimcrobial nmetallic ion to make the netallic ion attach to the |aundry.

5 Patent Publication 1: Japanese Utility Mdel Application Laid-Open No.

H5- 74487 (| ai d- open on Cctober 12, 1993) Patent Publication 2: 10 Japanese
Patent Application Laid-Open No. 2001-2¥6484 (| aid-open on Cctober 9, 2001)
Pat ent Publication 3: Japanese Patent Application Laid-Open No. 2002-1 1
3288 (| ai d- operevisiad Athid silvér elROQR yartrisigk G0 tutedsilvér Hyrmukihg @ silnéri elatibhobi al
treatment descri bed above, in recent years, there have been proposed

vari ous washer matiay (@rrexample,silver shifide) readt vithhSpddloivwfacid Jﬁ@séﬁt in tHpriAg. @
spin-drying stage involved in a rinsing process perfornmed in a washing

procedure (for TReRWabIRrs &8RyEAMBRErobIAPréRbdt %Pﬁiuﬁdrg %?/ éiﬁ?%?lﬁ%ﬁdd?} fady tﬁl ow) .

In these 20 washers, water in the formof a mst | to a tub shared

f hi L0 ' JThi al f fiect fa .t f ew,
preventi ng t no 2t agh e ikinetonilinaaiE MK St O b i ot b iR Wi cn

containc.air, to becone famliar with water, and washing soil off the
interior of the tub.

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. 2001-276434

(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 rinsing 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.



-4- Patent Publication 4: Japanese Patent Application Laid-Open Nos.

2001- 29688 (| ai d-open on February 6, 2001) Patent Publication 5: 5 Japanese
Pat ent Application Laid-QOpen No. 2001-276472 (| aid-open on Cctober 9, 2001)
Pat ent Publication 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) ries up, the silver ion water that
has penetrated the |aundry dries out. en this 15 happens, the silver ion
contained in the silver ion water precipitates in the formof a fine
crystal li ne poReent Fyplisatienfy i ¢ silver and silver conpounds such as silver

oxi de, and renmins on the surface of the laundry. Wen these silver
conpounds nmake depanesstPatent Application kaid-Open Nes. 2000e2%8Bver ion is eluted from
the surface of the silver conpounds, and the silver ion starts to exert an
antim crobi al ef f(lad-opeA®@n[FObrhdry 6HeBH) t he antimicrobial effect of the silver
ion can be obtained nore effectively by making it easier for the silver ion
to be eluted fpoEhitaliGiiby§r conpounds remaining on the surface of |aundry.
One way to achieve this is to quicken the drying of silver ion water. By

qui ckening the drying Gl A¥flcali L MR OBEn Nb 20b$.29gF5I b @ to quicken the
(laid-open on October 9, 2001)
Patent Publication 6:
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 sikbver
compounds, and the silver ion starts to exert an antimicrobial effect.

20 [0011] Here, the antimicrobial effect of the silver ion 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 silver
jon 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



precipitation of crystals of the silver conpounds, and as a result it is
possible to obtain -5- crystals with finer particles and with nore lattice
defects. Since the dissolution of crystals occurs at lattice defects

i ncluding the surfaces of the crystals, the smaller the particles of
crystals (i.e., the larger the surface areas thereof), and the nore lattice
defects the crystals have, the nore easily the crystals dissolve. 5 [0012]
However, in constructions, |like those disclosed in Patent Publications | to
3, where laundry is dipped in silver idn water, the liquid droplets of
silver ion water that attach to the surface of the laundry is |arge, and

thus it takes arysmblswitlefind partidleseantiovith inbe latticy defetton Siadecthe dRsslutiorosft . Thi s
results in silver conpounds formng crystals wth larger particles and with

fewer lattice dpk@Biiceurd BUBtticvas cts MRNBINpMRBE sEREROMNES ¢ aalar&h@sﬁm&%ﬁ:t Wi th

water next tine, it is dlfflcult for the silver |on to be eluted, and this

rakes Tt | MPoS gk bPGRLARCEY o afl fievile 44 AP 16 tarle LN

silver ion. 013 I nc Fy, rylrng o ver ‘1on water can be

gui ckened by dr u th the t ef . dr enperature raised, i.e.,
by bl ow ng mar9é¢agFF% ﬁ%%MF&%t#dﬂwaﬁf 1y %@%@ S unde5|rable
because_of ri sk_of danmagin aund 15 [.0014] .Myreove with a pethod
wher eby? | a@h@jy i s HPPpY&® ‘i“rFOQ&T“\?B?nsi Bgf’ Wﬁ%ee‘L?cqos&ﬁ]’ t“ilvg?t%@ P&&’I“Faaﬂﬁ‘ﬁﬂ ¥ $hat are
made of water-repellent cloth repel silver ion water, and therefore al nost
no part of the vdietedaundris dippedin silvenion atsn, theliquid droplsts offsileardon water tites .

Even articles of laundry that are made of not so far as water-repellent but

hydr ophobi ¢ clatiadh te tlehsusface bicthie dahndsdyiib targes ek thus fttthlees wabaviderabbeltime for
accordi ngly, even when such articles 20 are dipped in silver ion water, the

silver ion wat glie SIBRSichOkatBeRediyaiue U tesfis ia silveSeompountistBrofing Reystaf t hese
types of laundry, it is inpossible to effectively make silver conpounds

attach to the syfhiaGer Mkiddiond Wdiwer 1AL defs. | ThisS wheiPRS Siivet Sortuady el Y

10 make contact with water next time, it is difficult for the silver ion to be eluted, and this
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



obtain the antimcrobial effect of the silver ion eluted fromthe silver
conpounds. [0015] The descriptions above deal only wth washers that use
silver ion water to -6- discuss problens experienced therewith. Such

probl ens are experienced, however, not only with washers but water feeding
apparatuses in general that exploit the effect peculiar to a substance that
isinitially dissolved in water, but the&n crystallizes as the water dries
up, and then exerts the effect thereof when dissolved in water again. 5

[0016] The preg&nls yﬁrﬂylt%ﬂx:'s fseﬁlgeﬂi&gg&\’ﬂe?@\?itﬁ.o Sﬁﬁhéﬁoﬁl&ﬁs BfeOQltp?H’énd‘Eﬁ,”L&?&%f’

above. Accordi ngl n object of the présent invention to provide an
apparatus and a thad for feedin .er and a washer incorporatin ch an
appar at us whi ¢R! B@S’rﬁ’ W %’ffsetrm%e‘%’é tﬁé%%n%ﬁpﬁaﬁ%u%@ﬁ’ég?mﬁggﬁ?ti ‘%Ph"otlhﬁ%ﬂseé{
substance that is initially dissolved in water, but then crystallizes as
the water dri @culisr tapgubsinge dhasds initally disgobeed inyeatesoputythem cryslliges gvfthged in
wat er again, and which permt this effect to be obtained surely. Means for

Sol vi ng t he Prvedidredriel Gp.ERH thieh)exbns tirediffegt therebfvehgar dissehtediimwatdr iagain. a wat er
feedi ng apparatus for feeding water to a target to be fed with water is

provi ded 1gbid): an agdegrelent iAddtibg i@ devRd T8 Nolve e SHBBRARCHehRortedCabiRL e ;

and a shower ‘emitter for spraying, I1n the formof a shower, the water fed
thereto via thg ad en o?t.o ths.tﬁr?ﬁ? Her(te,. thg aﬁder i.(ietan ion el ut%r t hat
el utes an ant i‘MCFOM % 1 4187 SPIEhOT FfBESrent dhveqon A Provids AR APPARBE 8% ée and
that adds the ion to the water passing therethrough. [0018] Liquid droplets
in the form ofmegthedrdeedp watar angd @ saskay incaroratingssuch an aPPFé’anQGVq‘S@mﬂ@#Dunt
of water, and thus make contact with air over a larger area. Accordingly,
when shower wadagier exertigr afitkel effedt petilar t@n gebstanics ehatds igitiadly tdisbRed (0 watee
target dries nore easily.

but then crystallizes as the water dries up, and then exerts 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. Here, the adder is an ion eluter that
elutes an antimicrobial and/or antifungal ion as the treatment substance and that adds
the ion to the water passing therethrough.
[0018] Liquid droplets in the form of a shower have a larger surface area than the
20 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
target dries more eastly.
[06019] 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

[Amended Sheet (PCT Article 34)]



[0019] As a result, the treatnent substance dissolved in the water
precipitates nore quickly, making it possible to formcrystals with snaller
particles (i.e., with larger [Amended Sheet (PCT Article 34)] - 6/1
surface areas) and with nore lattice defects). Since the dissolution of
crystals occurs at lattice defects including the surfaces of the crystals,
the smaller the particles of [Amended 6heet (PCT Article 34)] -7- crystals
(i.e., the larger the surface areas thereof), and the nore lattice defects

the crystals {ia¥& ardBfadWfh ‘ﬁﬁﬁé lattideRf&EY St Ginge ‘Eﬂe%ﬁé%b}{@ion L)@Ql%'%ls%gﬂ}ﬁ di ng
to the present 1 nvention, small water particles (I |qU|d drop et's)

permt the tre st anc asi ly..eluted

di ssol ution oﬁgH%F Q%UQTgxgwgn%g% %ﬁ%&sgﬁ ﬁ?gﬁgd n? ﬁﬁéﬁﬁgﬁaégsﬁy t he
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. [0021)

Mor eover, even when the target is water-repellant or hydrophobic cloth, by
10 spraying shower water onto the cloth, it is possible to surely nmake the
treatnment substance contained in the shower water attach to the surface of
the cloth. That is, the liquid 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 treatnent substance contained in the
shower water to attach to the surface of the 15 cloth. Thus, even wth a
target, such as water-repellant or hydrophobic cloth, that the treatnent
substance is difficult to penetrate, it is possible to surely obtain the
ef f ect

[Amended Sheet (PCT Article 34)]



(for exanple, an antimcrobial effect) that the treatnent substance exerts
when el uted. [0022] Incidentally, the washers disclosed in Patent
Publications 4 to 6 feed only water in the formof a mst 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 formof a shower onto the target". Thus, none of these

rel ated-art publications discloses at |east the idea of spraying, in the
formof a shower, water mxed with a-theatment substance. That is, in this
respect, the present invention is markedly different fromwhat is disclosed
in these rel at eystas ((i.qoubt largdri the surfac8-ar¢ad ARGEof T, hmd atlel @ore datthae deGsatsethelt er
that elutes an antim crobial and/or antifungal ion as the treatnent
substance and trpails Baldshé merel casilyt the tlpetalddisgslvpassi ng t her et hrough. [0024] By
using an ion eluter as the adder, it is possible to spray water containing

an anti mieropi al  akdbRAIngab the pregat iﬂvé‘rﬁioﬁ?srn*ldlln\gat@i,spérﬁkﬂest(}liﬁ@ﬁ{&ﬁd}ﬁemﬁgﬂ?ﬁt ance

fromthe shower 5 emttéer onto the target. By usi’hg as

exanpl e, the s ﬁﬁﬁrthiﬂ'@?ﬂ% tl Jﬁﬁgﬁxildgctoi&neasi?)} elitl.lf‘ledp:a%saS E&Lﬁ’ 0&'%1(305)1&5%‘11&08 gt he
target the antfm crobial effect peculiar to those 1o0ns. y using as the
ion, for exanple, the copper ipn, it is possihle,to exert.on the target the
antif un%al ef f El'é'ftalﬁér&%e?egﬁe‘{ H“f%?ﬁv% deedar@gt]bbyéye glﬁ’rWFW&er'i rﬁ‘t‘%@g‘fegr mof a
shower, liquid, droplets containing the silver or 10 zinc ion having an
anti nicrobi al Bf ¥ dorothe trratraest swbstansg ta agxer gtha refiest thernef dfor cxpaple, aMnto a
space, it is possible to capture gernms and nold floating in the space into
liquid dropl easfinzierdbiplheffectie athusy atie podsibha toi wurely lbigin the effect ipesudiar to the
"deactivate" denotes exerting disinfecting, antimcrobial, sterilizing,
deconposi ng, etreamestulsgneceand ot her effects. By spraying liquid droplets
contai ning such an ion onto food, it is possible to 15 prevent the rotting
of the foqdomfpd keeMoteberf ©@d Whensthe target is water-repellant or hydrophobic cloth, by
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 liquid 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.



[0026] As well as the silver, copper, and zinc ions, the nickel, palladium
pl ati num rhodium ruthenium and other ions have an effect of retarding
the aging and deterioration in freshness of plants caused by ethyl ene.
Thus, by spraying liquid droplets containing such an ion on vegetabl es,
fruits, and cut flowers, it is possible to 20 keep themfresh. (2) In the
wat er feeding apparatus of the inventiog,. the shower emtter may be so
constructed as to repeatedly spray the shower onto the target. For exanple,

ina ca eret antibacterial. ign is.the silver..ion .even.if the anmount
of sil veﬁggﬁ’ggac hed%? Sg‘ﬁeﬁés f‘%?od’e?a}ut(ef g}at 8@5 e@tl%ﬁﬂﬁlﬁgmworﬁn&mgaf on as

insufficient with a single session of, [Arended Sheet (PCT Article 34)]

-8/ 1- treat medte trepymeng subgtangg apdythakaddrdhe lopda thepterpassing bereflgaugtat er, it is
possible to increase the anount of silver attached. [0027] (3) In the water
f eedi ng dppajat us By using amwerditans thhieddaonit éd paseiblenteyspraychatelecondainimpeat r ode
fromwhich a netallic ionis eluted and an outfl ow port through which the 5

water is fed GatihifotifoM@ior ﬁﬂﬁﬁm%n ,ioﬂ\éetrﬁnF Re (1R UEatrit Betistant Ofrafade isRover
position | ower [Anended Sheet (PCT Article 34)] -9- than the | ower end of

t he el ectrode. [ y t.h i r lon, ceven if tallic 19 r
remai ng I nsi dg"{’ﬁg%%?%on%l tﬁgtg{r] %}fﬁgﬁé gyngl%en](i%ﬁgfo\?vae?‘ %Ipplles{ﬁgrszliv%rel nt(ﬁﬂgégghl%t he
outflow port. Here, since the outf|low port is | oca&e bel ow t he | ower end
of the el ectrdefb it 1f Rassiieda obtaly opdhe fargst dhcoantimipobial eltect pegibar fothopoions.
drained. That is, the electrode, which is | ocated above the outflow port,
i s not di pped Byusirpeasrtherminpfon gxamples the Toppsr pore itenpassibleetoremtmbh ithe: tiarget the
cont ai ned
antifungal effect peculiar to that ion.
[0025] By spraying, in the form of a shower, liquid droplets containing the silver or
10 zinc ion 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
effects. By spraying liquid droplets containing such an ion onto food, it is possible to
15 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
droplets containing such an ion on vegetables, fruits, and cut flowers, it is possible to

20 keep them fresh.
(2) In the water feeding apparatus of the invention, the shower emitter may be
so constructed as to repeatedly spray the shower onto the target. For example, in a

case where the antibacterial ion is the silver ion, even if the amount of silver attached

to the target (for example, laundry or cloth) is insufficient with a single session of

[Amended Sheet (PCT Article 34)]



in the remaining water fromprecipitating as netal or salts thereof and
short-circuiting between electrodes. [0029] (4) In the water feeding
apparatus of the invention, the ion eluter may include 10 an el ectrode from
which a nmetallic ionis eluted and (a plurality of) outflow ports through
which the water is fed to the shower emtter, the outflow ports including a
first outflow port that is located in -88/pesition |ower than the | ower end of
the electrode and a second outflow port that is |located in a position

hi gher than thgathGeby e8athe tRE shOV@CHEQHR: ofl 3i1VQO0BA] Wb, hit iflipdssible to

construction, the air inside the ion eluter can be evacuated through the

first outflow: i | . ove the upper end of the el ectrode.
The ion eIutéﬁQ%%ﬁ con(gpk§a%8@$&%%h?£ the position of the first outfl ow

port, i. ntil the entire electrode is djipped in the water. This kes
"t possi BP0 ef f jelgivi yraffs deqching R T i9h, CiFramRE ] Fng
wat er inside the ion eluter can be drained 20 through the second outfl ow
port, which i snletastrodelfrpm|vavch haetadlie fonds elutsd anl en ebdlow pattthrouphivéhigh @eent s
the el ectrode from being dipped in the remaining water, and thus prevents
the mesal lic ivdeciofedions@d showbhemiteevith (g Nalew portdstAed i Pipbsitibm hvas
metal or salts thereof and short-circuiting between el ectrodes. [00311 (5)
In the water feeding apparatus of the invention, the shower emtter may be
-10- conposed of a vibrator that atom zes by vibration the water fed thereto
via the adder. [0032] Where shower em ssion is used, to obtain small liquid
droplets, it is necessary to use snmall holes (nozzles). Small holes are
|iable to cause water to stagnate inside the water passage, and may

t hensel ves be clogged with precipitate. Small holes are 5 |liable to cause
water to stagnate also inside the adder, and may thus cause, in

{Amended Sheet (PCT Article 34)}



particul ar when the adder is provided with electrodes, precipitate to form
and thereby short-circuit between the el ectrodes. To prevent this, it is
necessary, for exanple, to provide a plurality of outflow ports. Wen

hi gh-concentration silver ion water is wused, the small hol es thensel ves may
be cl ogged. 10 [0033] By contrast, where a vibrator is used to atom ze
water, there is no need to use snall holes. This helps avoid the probl ens
menti oned above. Moreover, sinply by stopping the feeding of the signal to
the vibrator, it is possible to stop atdm zing silver ion water. This is
conveni ent when silver ion water is collected in a container so as to be
used for ot her thsnthsdewsr.end 8f thoelgdjodeccor ding to the present invention, a

nmet hod of feeding water whereby shower water is sprayed onto a target to be
fed with \ja@28] usesWithehivedmsirudtivadive ifapaaliiaionsvatdr rerahins msille tHeOoBEliteBY
sprayi ng shower water onto the target by the use of the water feeding

apparat us of t iR rkiMeiME watkr isidraihéd BRMEH Ble®uifRwWIrC K 8lerd, BiBcdhihy bi@oRfpolthe
liquid droplets 20 attached to the surface of the target, and to nake the

treat ment substARGRteRROHY ffiver Bnd BEMLBIeEFodR! RE L 'ﬁ:ﬂﬁ@g@@@{%@é@%h@? in a

state that permts the treatnent substance to e eas ed when it
meet s ter ne e, Th Kk It as'q%rfor IFe rea nt .. substance to
exert the eff e)éﬁtﬂh‘{ﬁ) nelgg}n%?eg? zﬁ%{ﬁ? i tﬁ? ‘re8 & ngf: éscio)cgtﬁ%e v|“==a¢lc ¢ H@P'@t o that
[ Anended Sheet (PCT Anﬁiche gﬁé% -11- it exerts when eluted. .Thus, .it is
possi bl e to suPgftys gt APREdiH marng ‘Y@B‘BG?LWF%'S%F}EC mefallie jigpsqptained o) et
of shower water are small and have | arge surface areas, and are thus easier
to dry. Thus, Bythepreaningwakoiiem prreiritating psonetplorsalisghercofiand short-giguiiting| e,
irrespective of the type of the target (i.e., irrespective of whether the
target is between electrodes.
[06029] (4) In the water feeding apparatus of the invention, the ion eluter may include
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.c., 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 cmitter may be



5 water-repell ent or hydrophobic), to surely nake water containing the
treatnent substance attach to the surface of the target. Thus, it is

possi ble to obtain the above- described effect irrespective of the type of
the target. [0037] (7) According to the present invention, a washer is
provided with: the water feeding apparatus of the invention described
above; and a laundry tub in which 10 {1Hundry is put as the target to be fed
with water. [0038] In the washer constructed as descri bed above, the water

contai ning t h%om?é&dbﬂ@ HbrBPHabREMiAs B WIDRRI0NEhE alep &Y 1RGcRRARANR ddder S
sprayed, in the formof a shower, onto the laundry put in the |aundry tub.

T A B L PR S O, Sy Ol A

att ached he surtace of the eatnent suU ance

crystallize in a sta ha rmtsg il tp be egsily eluted when it _ neets
wat or next ti feosoral halgcmoPfedy s Supl hfes ool i i Walshia ALY 5o

eluted when it nmakes contact with water next time, and thus nekes it easier
for the treat fenwatespassagenand mey dhamselvien be eloigged withgreaipitutgp| Smadl holes are
antimcrobial effect) peculiar thereto. Thus, it is possible to surely

obtai nsthe ef flgble ®Ncdude Waeney tagrite [ 63 HsideSihe Thddewashie ma9f thubeatigey ant i on
may be further provided with controlling neans for controlling the addition

of the anti i crpal ABRAR o Rt s #96ake LR RUDHS, PUKSERY dhiPadsigtnt "

such a way th I'rst water containingt I'm crob
anti fungal | onbpBEHCGRHeEHES TREOGundP PrEan! e R ETTHaT SEEIE Rt er
or the first [Amended Sheet (PCT Article 34)] - 11/1 - water, respectively.
[0040] | n the reoda pudurality efesutfloneportsh oWéhenuhighrconeantraiaon sibver gon twader is
control ling neans,

used, the small holes themselves may be clogged.

10 [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 1s convenient when silver ion water is collected in a container so as
to be used for other purposes.

15 [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
apparatus of the invention, it is possible to quicken the drying of the liquid droplets

20 attached to the surface of the target, and to make the treatment substance dissolved in
the water precipitate and crystallize in a state that permuts 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

{Amended Sheet (PCT Article 34)]



[ Amvended Sheet (PCT Article 34)] -12- either the first or second water can
sel ectively be sprayed fromthe shower emtter onto the target. Thus, for
exanple, it is possible to spray first the first water and then the second
water onto the target. In this case, spraying the first water permts the
treatment substance attach to the surface of the target, and then spraying
the second 5 water permts the treatnmenllisubstance to seep deep into the
target. Reversely, it is also possible to spray first the second water and

then the fi r5t1tt\!5@h'§"i~h@ﬂ%ﬁtédhe'[tllﬁ§ G - osélt;tet&tttfrer dbfuin hEEAYLNY the second
wat er nakes the target wet, and thereby makes i easli er, when the frrst

wat er yed t fte for h af ment ubst anc
surface O@B?ﬂe tar g\g{)r% oer’stglgrl) d&ro nso% Ve ar %rta:resxﬁalianéh f“fggrsu&g

is 10 possible to obtain the effect (for exanple an antrntcrobral effect)
exerted by thereasyarmetis stpisrtadpe JHusonhipjeying shower waiss optathelfajeet] 65411
(9) In the washer of the invention, the controlling neans nay be so
configured asposablecifespectivoof the Itywurfhhe fagget (ilee, ighspeetivecofi whiether siy ayget tshe
first water during at least one of a rinsing process, a spin-drying

process, and ayasléyiepdicht Qﬁeﬁﬁroﬁr@bic(?OMJsuVij hnAiky svatéanedlﬁdaﬁﬁlgorhe fedtineg at

it

| east one of a rinsing process a spin-drying process, and a drying
process, ( bi al
B fect) of t no PREREMEH 6 Otk lf off GEL il H1ARRSle QoI YgLe

may be’ so. 20 destte e lﬁésp?%?‘%éffrﬁ%r%%‘gat%‘?é‘éhﬁﬂ t LQ? Che spraying of the
first water by the shower emtter is turned on and off repeatedly during a
dryi ng pri®6&dls. [ 004nAcwrdingtthithe prsentrinverition, a wiisher is ipeovidadswithathe rwater
shower - sprayed onto the | aundry
feeding apparatus of the invention described above; and a laundry tub in which
10 laundry is put as the target to be fed 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 1t makes contact with water next time, and thus makes it easier for the treatment
substance to exert the effect (for example, a antimicrobial 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 antimicrobial and/or antifungal ion to the
water by the adder in such a way that either first water containing the antimicrobial

and/or antifungal ion or second water not containing the antimicrobial and/or

antifungal ion is sprayed onto the laundry earlier than is the second water or the first

[Amended Sheet (PCT Article 34)]



a plurality of tinmes, the first water sprayed at different tinmes is dried
quickly on a little-by-littlie basis. This makes it possible to produce
crystals with still smaller - 13 particles and with still nore lattice
defects. This makes it easier for the treatnment substance to be eluted, and
thus makes it easier for the treatnent substance to exert the effect

t hereof. [0045] (11) In the washer of -ihd -i nvention, the controlling neans
may be so 5 configured as to performcontrol such that the laundry is noved
while the firs{avetegpectifely.bei ng sprayed. [0046] The laundry can be noved,

for exanple by rotating the laundry tub in which the laundry is put, or by
rotating gRi@gi tati @ﬁw’b‘% 1819 Hés%%gd Abovmnﬁeﬂh@é&ﬁﬁ X oﬂh% coflf[ (ﬂﬂl ne
bei ng spraye frombeln raye 51 &c 8Ur
of the laundry. In this may, it is possible to spray the flrst wat er
uniformy onto the target and thereby obtain the effect of the treatnent
substance uniformy all over the laundry. [0047] (12) In the washer of the
invention, the controlling neans nmay be so configured as to perform control
such that air is blown onto the laundry while the first 15 water is being
sprayed. [0048] By blowng air onto the laundry while the first water is
being sprayed, it is possible to nore quickly dry the first water attached
to the laundry. This nakes it possible to surely produce crystals
(treatnment substance) with smaller particles and wth nore |attice defects.
This makes it easier for the treatnent substance to be 20 eluted, and thus
makes it easier for the treatnent substance to exert the effect thereof.
[0049] (13) In the washer of the invention, the treatnent substance nay be a
metallic

ace 10

[Amended Sheet (PCT Article 34))



i on. [0050] For exanple, when the silver ion or the zinc ion is used as the
nmetallic ion, it is possible to apply an antimcrobial effect to the

| aundry; when t he copper ion is used as -14- the netallic ion, it is
possible to apply an antifungal effect to the laundry. That is, by wusing a
metallic ion as the treatnent substance, it is possible to apply to the

| aundry an antimcrobial effect or an antifungal effect peculiar to the
given netallic ion. [0051J (14) In the sher of the invention, the netallic
ion may be a silver ion, and 5 the anﬂﬁat of nmetal that is attached to the
| aundry sprayed with the first water containing the silver jon may be 0.1
mg or nore per SKIET G5 B o serendnpyrigr cqnogpigstivly bﬁéﬁrab@eﬁo@%b% Fh??@ﬁteﬁmey‘ f ound
that, if the amount of attached netal is less than 0.1 per kil ogram of

| aundry, when eme thedaetd Thisnforgxample.df is possibls to spray §maﬁh§‘gmt walgaod teor a
predeterm ned period of tinme, the laundry gives off foul odors. By 10
contrast, whenthehsecadoratdr anfo thettaghie d Imgtintase,sspeayingnthe dirst nmete peemnitkihbogr am
of laundry as described above, the antimcrobial effect of the silver ion

acts effecti vehyatmattmbstance efigchab ahe/ sefab 6LHE itikget SARINhED shray@flo the - se¢ddd@ 53]
(15) In the washer of the invention, the netallic ion may be a silver ion,

and the amouniy@f pefRfiR!thd Hakmént s%gtﬁﬁ@%iséeﬁ dE%?mlt@%%r etspkeve%uwnt i§ the

first water 15 contalnlng the silver ion nay | ess t per
010072 of | oy D0l B SRHT OBl TEAG] ]g G| s 19
My or nore per ogram o Y&t I'S” pOSSI 0 Visua Fve a

| owering of th refl ect| as co re vm h when no
netal is attacﬁ%h“gﬁ’é‘? Claivd mg 5?%’3&3’"@ ake%ﬂ?ﬁ@‘é%ﬁeta n%&'f@ %A Hount  of
metal results in_ the Iaunﬁﬁy belng 30|Igp wi.th the 20 netal . Accordingly, by
limiting the af®sifhwhsn thedes water isomeayed theyepier; for therigeatmeent gibstance attached

to the surface of the target to seep deep into the target. Thus, in either case, it is

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

[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 feast
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

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



than 19 ng per kilogramof laundry, it is possible to suppress the soil on
the laundry ascribable to the silver attached thereto to a visually
unobservabl e 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 -15- the draining of water
is suspended for a predeterm ned period of tinme after the shower emtter
finishes spraying the shower water. [00%6] When shower water containing the
treatment substance is sprayed onto t hd3 -l aundry (for exanple, cloth) put in
the laundry tub, if the water is drained imediately 5 thereafter, while
the treatnent S#Helesardwithstll|imora dattieendedectso This mekes itogasich forshotreatmepear i ng
at the surface, it may not attach to the part of the cloth |ocated inside,
because, under séstinerieype ghitdd; anyl thenniaktes Beasierdbth trteament sabstanoepl exelrt the st at e.
[ 0057] To overcone this, the control neans controls the drain valve, for
exanple, in seffictthevamy t hat the drain valve is closed while the shower is
bei ng sprayed and the 10 draining of water is suspended for a predeterm ned
period of (00458 afte(l1¥aAPIhet wiherObf tthe iHRREM, NHe Qonirblfin® MRS mdaY bk NoSUCh a
way that, after conpletion of the spraying of water inthe formf a shower
fromthe shower Img,’,}gd }gg?ﬁ] Al i . 1. ned

peri od gf ti mac?o sus%éﬁo t gqgrggtﬁ]#%\{%}l%@é@ag%ﬁo%d?Hﬁlégﬁ]ggﬁ%{.a‘ﬂmi S

permts cloth %%,iﬂ gﬁ}gn}gdcul ar, the part thereof located inside) to surely
absorb the 15°tre Nt substance contained in the water remaining in the

| aundry tu 0058] . (1 n the washer. of the invention, the controlling
means may @84650 co ‘?éﬁ?‘&'ﬁcg& 5’°}S?éff%r°ﬁ?‘8 F\!t'?yo’f"taé'ﬂﬁlzpetlﬁ‘g{}rﬁ 1y ry tub
is rotated for a predeterm ned period of tine after the shower emtter
fini shes spr ayiﬂpfglagq@y Eider byyiataipg an agitating member (pulsator). This prevents the

first water 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 is 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 1t easier for the treatment substance to be

20 cluted, 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 ion is used as the metallic ion, it is

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



20 [0059] Suspending the draining of water for a predeterm ned period of
time after conpletion of the spraying of the shower hel ps enhance the
absorption of the treatnent substance. However, if the laundry tub remains
at rest, the water containing the treatnent substance sprayed fromthe
shower emtter collects, under gravity, in a bottomportion of the |aundry
tub. In the bottomportion of the laundry -16- tub, there is provided an
agitating nenber (pulsator) for agitating the laundry, and therefore, even
when the drain valve is closed, the watlr collects bel ow the pul sator, and
thus does not al ways nake contact with the cloth. [0060] By contrast, when
t he control | i néhermeiallic jopt isessible ta anphcanantifimgaleifectite theJaynded e Tdahistyd
period of time as described above, the centrifugal force resulting from the
rotati on causessinhameatilierion as the geatmpntanbstanaedt is pessible/toppplyitd thetledmadner t o
make contact with the cloth. In this way, it is possible to attach nore of
the treatment asithisiobiteffécoor dn@ntfuagd) effe heanior 1o thdEved thaigllit @andry tub is
rotated in this way, the «centrifugal force causes the water to rise upward,

and t her etposy event @4 fieihaiaher of 919 ikGerigh e HeAIRSEn WA hBEIGY 2ign val ve
| ocat ed bel ow. This el imnates the need to keep the drain valve cl osed.

0061 18) Th f Lanv.ent.i i it h.

mput. Pandl er oo of mecl ApCKCHER S0e tndkl itEbedl bRl (HE Hekldler 2"

operation controll.er for. controll]i t he operati.on of .t he,washi ng course
o407 g F atcpg iggPer s ’

set via the i nSORTIFRRHfesyiveripy may meqr pgam ot laupdye | ess t ub, and,
when a tub ﬁéﬁani ng ﬁég se for, cl ea&itng the |aundry tub is set as the
washi ng cod via tt SEPsrimentally, founthats df the amaunt of attepbpd metdb i lesl s t he
operation of the tub cleaning course in such a way that the tub is cleaned
with an  anountheod.Wag e leEmmadamdvowher e weshed lagndts i web b atight
agitating the |aundry put
space for a predetermined period of time, the laundry gives off foul odors. By
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
complctély suppressing such foul odors.

[0053] (15) In the washer of the invention, the metallic ion may be a silver ion, 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 thercto. 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 contro! a drain valve for draining the water inside the laundry tub in such a way that



in the holeless tub to be imrersed in the water. 20 [0062] Wen a hol el ess
tub is used as the laundry tub, the only part inside the laundry tub where
the entry of nold is likely is around the agitating nenber (pulsator) for
agitating the laundry. Accordingly, when the tub cleaning course is set via
the input handler, by cleaning the tub, under the control of the operation
controller, with an anmount of water sufficient to permt the agitating
menber to be imersed in the water, -17- it is possible to effectively clean
the tub with a small anount of water. "Ilf-this way, it 1is possible to
suppress the proliferation of gerns and nold inside the |laundry tub and on
the surface of therdsainige o weteyisisbspended fhioppedet¢rmined|pariohef time hitar thyf shower

i nvention, the operation controller my be so 5 configured as to control

t he operati on emittenénishds splapiag iheghewervesteri n such a way that the tub is

cl eaned with water containing the netallic ion. [0064] By cleaning the tub

wi th wat er[003#)t ai ni MheA si®dbel Water éodidifi® theetautrad:t, subdigce Sé hﬂ)fﬁiedi&ﬁb @e the
copper ion), it is possible to effectively suppress the proliferation of

germs and nol d phundlydfor eRandla esipput mh@m%dgg]tdbhﬁm&taqed&inehmﬂmaahtte ting

menber. 10 Advantages of the Invention [00 As described above, acCording

to the present Jdhvaof i Qe he REnRRP AiRtHS %Aﬂilf.a gmodtﬁeot',m{ SE BlenGopat er
I qui e

and a washer incorporating such an appar at us, drop S having smal |

particles that are .easy,.to nd t ha h rm treat nent 15 substance
to be easily eIaBPegﬂn%gyglersgg{ﬁ%t ?to\m’f ﬁ'8{ 5‘%”553? 3% B?ﬁ _8? the; Ee}g{half’%at%#}ém@%ner at ed
and sprayed by a shower em’tterh,onto ,tar(_fet .to be fed with water. This
makes it easy i’FEﬁus‘i' ef PrdiPRERshingiserditions, glofh dsdpacrympledsup $&e. ¢ her eof t hat

it exerts when eluted. Thus,
(0057 To overcome this, the control means controls the drain valve, for example, in

such a way that the drain valve is closed while 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 pertod of time after the shower emitter finishes spraying the shower
water.

20 [0059] Suspending the draining of water for a predetcrmined period of time afier
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



It is possible to surely obtain the effect peculiar to the treatnent

subst ance. [0066] Moreover, even when the target is water-repellant or

hydr ophobic cloth, by 20 spraying shower water onto the cloth, it is
possible to surely nmake the treatnment substance contained in the shower
water attach to the surface of the cloth. Thus, even with a target, such as
wat er -repel l ant or hydrophobic cloth, that the treatnment substance is
difficult to penetrate, it is possible go surely obtain the effect of the
treatment substance that it exerts whéh®&l uted. By using as the ion serving
as the [Anende heet PCT Article t ment substance, for
exanpl e, the s'i“g 'SF": BA °8}d°f’rﬂ!} aﬁ“ﬁ%"ﬁ @ﬁ’]"b‘frt(l’}”éatﬁ‘s3gli BB‘@“’E%)‘]'GHP% . %8 t he
target the antjmcrobial effect peculiar to those ions. using as the ion
serving as t hetherefoss, sien whemthe drie valve is @@a%ﬁh@watenéol&epﬁ»@bw e pujsator, s
possible to exert on the target the antifungal effect peculiar to the
copper ion. 5 ®ditkds doesrot Riwaypmalks cobtaatwitlyhe fOO67] [Fig. 1] A sectional view
showi ng an outline of the construction of a washer enbodying the invention,;
[Fig. 2] A0G66Tti onaBy vomasts ohissimthe cedntrylliag antang rbfacs Cthe Jaundsi tubnfaef the he
water server 10 unit of the above washer; [Fig. 31 A flow chart show ng the

f1 ow ofs oper at F@a@erﬁﬁfeaxemﬂof tﬁh@ugbesaﬁbca%wee thevaﬁmﬁi%q] REQGBGMIM fréin t he
above washer; [Fig. 4] flow chart showi ng the f operat i ons per f or med

N the Washi N GGGSScauld? thiBaftPRY RsGSINE dnB HAGAT R e lihdl 10 e 1 OW

chart show ng operati ons per e rinsing process
contact with the cloth. In this way, it is possible to attach more of the treatment

substance to the cloth. Moreover, where the laundry tub is rotated in this way, the

centrifugal force causes the water to rise upward, and thereby prevents the water from

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 input
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,



in the above washing procedure; [Fig. 6] A flow chart show ng the flow of
operations perforned in the spin-drying process in the above washing
procedure; [Fig. 7] A perspective view, as seen obliquely from above, of the
above washer fitted 20 with a water feedi ng apparatus enbodying the
invention; [Fig. 8 A side view schematically showi ng an outline of the
construction of the above water feedint/apparatus; [Fig. 9] A perspective
view schematically showi ng the exterior appearance and i nternal

construction ofishbsibletwm efdetively clah theakib it 280MEaelR bf hard NG tARRALAIUS;
[ Arended Sheet (PCT Article 34)] -18/1- [Fig. 10] A diagramillustrating an

outline of th h AN &t g | | . ' el ution
ni t; TF g, 191 A S SR B rilfieRby B b s i shote AP R
anti m crobi al hﬁeat ntfqéur és perfornmed by the above washer; [Amended
Sheet (PCT Art9 %sug%%?o_ _agﬁ fng MEBRErA "o aph showi ng the rel ationshi p

bet ween t he amount of silver attached per Kkilogramof |aundry and the

bact eri osP8¢3]c act (9t In ke eashgrrply thel Bjveptiqn, olhe congratioshemmitellea mayx bapee of
an operation sequence of the above washer; 5 [Fig. 14] A graph show ng the
amount5of si | wenfigurediadmedohtroldihé bperatidn sfabp tubsclydniy dduese inasdhes wipthaofher at ed
with the above operation sequence; [Fig. 15] (a) A sectional view of the

washing tub, Wy R SRHEY &5 YBEE cor@lnifChe thedlllid A8,

{0064] By cleaning the tub with water containing a metallic ion (for example, the
silver ion or the copper ion), it is possible to effectively suppress the proliferation of
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. By using as the ion serving as the

[Amended Sheet (PCT Article 34)]



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 [Fig. 16] A perspective view show ng
an outline of the construction of another washer enbodying the invention,
with a supersonic vibrator used as the-thower emtter. List of Reference
Synbol s 15 [0068] 1 washer 30 washing tub (placenent tub) 80 control unit
(control neansjeafkiéht isolsstadcelt fopaxamiplé, thasgitier ion @nthe kit ey, it id bdssiblt td Obvapor t
20 | 12a outflow port 112b outflow port 113 electrode 114 electrode 120
drive circuit {.Cc@at i ' k008, S I ) tt.er
drCORt et 'E'f?eaﬁﬁ)mlfcé)g(lﬁl PR S PARAT ﬁ:'s 'E;Hots@ iorfal ﬁpfsﬁokf?ﬂm%as &H foh

200b shower emtter 0 water ng apparatu 405 supe parti al
washi ng appar at us_ 405 | br at or Best. Mbde for, Carryin t the. lnvention
100697 e o1 naphaRs St SeRlanh StRetBs (e SABLE e RIRPER RO TP tie AR | bed
with

on the target the antifungal effect peculiar to the copper ion.

5
Brief Description of Drawings
[0067] [Fig. 1] A sectional view showing an outline of the construction of a washer

embodying the invention;
[Fig. 2] A sectional view schematically showing the construction of the water server

10 unit of the above washer;
[Fig. 31 A flow chart showing the flow of operations performed through an entire
washing procedure in the above washer;
[Fig. 4] A flow chart showing the flow of operations performed in the washing process
in the above washing procedure;

15 [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;
[Fig. 7] A perspective view, as seen obliquely from above, of the above washer fitted

20 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

internal construction of the ion elution unit of the above water feeding apparatus;

[Amended Sheet (PCT Article 34)]



reference to Figs. 1 to 16. 10 [0070] The nost distinctive features of the
present invention are as follows. Water containing a treatnent substance is
sprayed in the formof a shower onto a target to be fed wth water so that
smal | water particles (liquid droplets) attach to the surface of the target.
This makes it easy for the water to dry, and also nakes it easy for the
treat nent substance, which crystallizes when the water dries up, to

di ssolve into water again. This nakes-1%leasy 15 for the treatnment substance
to exert the effect peculiar thereto. Now, the present invention wll be
descri bed w t {Fignpdlasidsagplinadibdtrating he setliheaf tHeanfipMaddg of e drifegiicuit bt i s
fed wwth water is, for exanple, any of the follow ng. Wien a water feeding
appar atus of theHoy it @idnimitused in a clothes washer, the target is

| aundry; when the water feeding apparatus is used in a dish washer-dryer,

the target is tabl ey .2 n, t.he ter feedi apparatus i s used,in a
shower apparaﬂtg‘ﬂﬁ!@%“?gﬁngﬁﬁFg%ng&gﬁbFéﬁe%S(ggﬁﬁr§§W#“ rmﬁn@ﬁwg§§Pm he
target is one (human or aninal) that is taking a bath or one who is washing
his or her fadeatmgmbepurscs piriemiediydhs apVapYRaheAt us i s used in a shower
apparatus installed at a toilet, the target is a human (his or her
buttocks). Wien the water feeding apparatus is used in a water sprinkling
apparatus for gardening use, the target is plants in a -21- garden. [0072] A
wat er feedi ng apparatus of the invention is for feeding water to a target as
menti oned above, and can be used in a washer or a water spraying apparatus.
Here, a water spraying apparatus is any apparatus that incorporates a water
feedi ng apparatus of the 5 invention and that makes it spray shower water to
a target to be fed with water. Exanples of water sprayi ng apparatuses
include, to nane a few, dish washer-dryers, shower apparatuses, and water
spri nkling apparatuses nentioned above.

[Amended Sheet (PCT Article 34)]



[0073] A water feeding apparatus of the invention can be applied to any
apparatus that feeds water to a target to be fed with water. As one exanpl e
of such an apparatus, a washer 10 incorporating a water feeding apparatus
of the invention will be dealt with in the follow ng descriptions. [0074]
(1. Construction of a Washer) Fig. | is a vertical sectional view show ng
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

rectangul ar in shape, is formed of metd?-or synthetic resin, and is open in
the top and bottom faces thereof. Over the opening in the top face of the
exterior casi nigigl02] 4 graphdhawimg thd miasophipt letvdenrthdanaint of sitveestiachadgst n, and
this top face plate 11 is fastened to the exterior casing 10 with screws.
[0075] I n Fig.kilograivhef liundnt andnkk Saertiodftacastivify vahe; washer | are shown on the
left and right of 20 the figure, respectively. Over a rear-end area of the

top surface of[Ha3t AP eBa®Rdwing n leRamplétiofl af P@GlioP#aBencd 2f MRASHNE
synthetic resin, and this back panel 12 is fastened to the exterior casing

10 or the top fagg.plate I | with screws. Under the opening in the bottom
face of the exterior casing 10 is laid a base 13 nmade of synthetic resi n,

and this base i astened to,the extenior casi 20 with screws, In Fig.
a1 The-sor it 171 S Mg i s ShieR el Bateedlsemn®i b hiiie £ o
conmers of the baie 13, there are provided feet 14a and |4b for supporting
the exterior cY¥aheigvesepertedyathrthe,ahove epceatiopsequensesie feet 14a are screw feet
of which the hei %ht can be adjusted. By rotating these, the washer 1 can be
| evel ed. The r Hig.-155(a)é geetéanall yigwznf hef washing taln tvatiy sptdyed watehcalleetedatsthe 13 and
have a fixed height. 5 [0077] In the top face plate 11 is fornmed a | aundry
i nl et openi ng Bditott () ugkectibrat hictvaf thetwashiag by with theawaterdtsidedt faisked Owardvhi ch
W Il be described later. Alid 16 is coupled to the top

as a result of the rotation of the tub; (c) A sectional view of the washing tub, with

10 laundry driven to the comer 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)



face plate 11 wth a hinge 17. The lid 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 aligned, and with the fornmer placed
inside the latter. [0079) The water tuB%20 is suspended by suspension
menbers 21. Four suspension 15 nmenbers 21 in total are provided so as to
link a | ower porti o#f0of shémerertiteri or surface of the water tub 20 to
interior corner portions of the exterior casing 10. Thus, the suspension
menbers 21 hol d t he20fat showerlem@tferso t hat the water tub 20 can swing in a
hori zontal plane. [0080] The washing tub 30 has a circunferential wall that
is so tapered as to@badtekéremivdrden upward. This circunferential wall has
no holes, as permt passage of water, formed 20 therein except a plurality

of drain holes 31 afjpEangEferFEQ qﬁ‘ﬂﬁ” opnost portion thereof. That is, the
washing tub 30 is of the sc{-caﬁgea o% el ess" type. Around the rimof the

top opgning of the shing tub 30, there is fi .a.ring-shaped bal ancer
32. The§abal ancer 324d@§ers\'f%s 5 8’85'3%”1’9?’8?‘&{‘@-"3&“1'% i s 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 -23- provided a
pul sator 33 for producing a current of washing or rinsing water inside the

tub. [0081] OBestiModedorfapyingdwidhe Inyentie of the water tub 20, a drive
unit 40 is nounted. The drive unit 40 includes a notor 41, a clutch
mechani sm{ad%] andezxeibafiek canmenbodiment 43 the presant dnveation adill per tésoribaadf withe dri ve
unit 40 protrude upward a spin-dry spindle 44 and a 5 pul sator spindle 45.
The spi n- defgrengito@igs. ¥ib 18nd the pul sator spindle 45 have a doubl e-
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, 1o 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 a2 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



spindle structure, with the former placed outside the latter. The spin-dry
spindle 44, from bottomto top, penetrates the water tub 20, and then |inks
to and thereby supports the washing tub 30. The pul sator spindle 45, from
bottomto top, penetrates the water tub 20, then penetrates the washing tub
30, and then links to and thereby supports the pul sator 33. 10 Sealing
menbers for preventing | eakage of water are provided between the spin-dry
spindle 44 and the water tub 20 and pgfyeen the spin-dry spindle 44 and the
pul sator spindle 45. [0082] In a spacé& under the back panel 12, there is
provi ded a feed valve 50 that is electromagnetically opened and cl osed. The
feed val vEM8# 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 ill uEQOF’%\l edP Bytendspdiag apraratys Of dbgninyention is fomfegding pnterde e targst a%ippl i ed.
The feed valve 50 is connected also to a water server unit 53 shaped |ike a
cont ai ner meNtanedabayve, andeaw be usediin a3@shes o5 » Watst spraxingsppactdsac Hetehe wiatesi de of

t he washing tub 30, and is constructed as shown in Fig. 2. [0083] Fig. 2 is
a verti cakpraying iapparituy iianys appnattd dak liycosfopaésng wher Yeediap sppiras ofnthé 53 20
as seen fromthe front face thereof. The water server unit 53 is open in the

front fsacenveR@in@@l that MBkksiitsphdy shoWRSHI %o 4 fardeDfetel B with YaBWE I ExaRBids g der
case). The interior of the drawer 53a is divided into a plurality of

conmpart me e '@Pﬁmﬁ | : e di - ' 'u?éﬁd’
conpart rre%g)r (Sbr%?g@k t- g%%g%’r‘ﬁgtrn\tgﬁrg%tfe?’smgl ﬁé‘{hg{]g@grts?%g‘r}%g%%n 54 used
as a preparatory .space for keepi etergent in. The right-hand conpart nent
is a treaffelfeLyE m_gélgpﬂf@g%gf@pﬁ%ﬁaaéqgeu%d as a preparatory space for

keepi ng a tnment agent.in. In a ttom portion of fhe detergent
conpart nerlié({""gﬁ, Phapie” fosding Shpaiatys Rgg’éﬁ“&ﬁ't"r”e?a“él?aﬂﬂp;ﬁ‘{ to] QY APEAELIE SRk d t he
interior of the water server unit 53. Inside the treatnent agent conpartnent
55 is prdeedsiwatentos targattody fed with wetsr.t | Asrpngfexarpple phsush as apragdtus, pwasiB8 under
the drawer 53a, there is

10 incorporating a water feeding apparatus of 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 is 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.



5.formed a water outlet 56 through which water is fed into the washing tub
30. [0084] The siphon 57 is conposed of an inner pipe 57a that rises
vertically fromthe bottomsurface of the treatnent agent conpartnent 55
and a cap-shaped outer pipe 57b that is fitted around the inner pipe 57a.
Bet ween the inner pipe 57a and the outer pipe 57b is forned a gap that
permts passage of water. The inner pipe 57a is, at the bottom end thereof,
10 open toward the bottom of the water server unit 53. The outer pipe 57b is
| ocated with a gap |eft between the Q?%%on1end t hereof and the bottom
surface of the treatnment agent conpar nt 55 so that this gap serves as a
wat er i nl en ter is fed info the treatnent agent conpartnent 55
until t hﬁ@%ﬂ I‘ag\\ll\@f’ é‘é‘c&?fﬁ%’s Wifg}ﬁ%f"a%eh%@m thefe are provided deett e adn b farpe
57a, on the principle of a siphon, water is sucked out of the treatnent
agent conpPHPROREG: thesxterhor pasigghy em thestigeimnonTis7{rontriiflef fegnidtat asouaergwt flaet dfot t om
of the water server unit 53. Fromthere, the water falls into the washing

tub 30 t hrwhigjitht haightzarebe adjustedt B rotptidpabdse, the whsherl 1 van bedewefedi s Thorgansed of
a nmain feed valve 50a, a sub feed valve 50b, and a shower feed val ve 50c.

To these tsidedeet | étedte fained intégiallyavithahié ke | hendlenea@ikedReigitpe 51 at  the end
thereof at which it is divided into three branches. The water-in end of the

connect 50o02Q PitReheRdp Fike PRRNEICE Fohmdd aMBNA infet BRSeOls thidGeh WhiRnt@pa facet
of tap vva[[erm[0086] e errgi n feled val \3e SOQ;Iins cgérillnegglt ed v%ﬂa a nmal Ir)l‘ﬁf eed

bl pe 523 tudly B0PDAAe LORTLA yhIGe GELHRAOARE |AGABE Lo n ! 53,

Thi s opening I's open r e detergent conpartnment I'ngty, the

wat er that, flows,put, of .th in £ valve 50a is,fed via  the in feed
e soa 1 g L0 Hih & el 7 o FERY SR T Vefcal Bag ycortane BEnd Rk, o ve
50b is connect eﬁéﬂi{i@% sub feed pipe 52b to an opening formed in the
ceili ng of°PFMHBE a3¥*ever unit 53. This opening is open toward the

treatnment agent conpartment 55. Accordingly, the water that flows out of
t he sub f d@878}al vasidohe extefipraging 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 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 comer 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 plape.
[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 inferior bottom surface of the washing tub 30, there is



the sub feed pipe 52b into the treatnment agent conpartnent 55. Thus, the
route running 5 fromthe main feed valve 50a via the detergent conpart nent
54 to the washing tub 30 is provided separately fromthe route running from
the sub feed valve 50b via the treatnment agent conpartnment 55 to the
washi ng tub 30. [0088] The shower feed valve 50c is connected via a shower
feed pipe 52c to a water feeding apparatus 300 of the invention. The three
feed pipes, nanely the main feed pipe 52a, 10 sub feed pipe 52b, and shower
feed pi pe 52c, together constitute a fééd pi pe 52. [0089] Inside the
connection pipe 51 is provided an unillustrated strainer. The strainer is
for preventovidgd & prisitemd3diol produrirngaxwmenttof washing érairsing dvatea insede3li: tahd t he wat er
feedi ng apparatus 300. [0090] Back in Fig. 1, to the bottom of the water
tub 20 isd081] ed Om the aktaribrosatotOsubfacevas) the fwatek Tub\BD,ch dibeet @it 40 sleudtte wat er
tub 20 and the washing tub 30 is drained out of the exterior casing 10.

Vater fl oWse dAteOuiine0 dchides Hapeor@q, & cREGhdhethinifh B2Sarfila Bfake frchahldth 45 i N
pipe 61 is connected to the bottom surface of the water tub 20, at a pl ace

near the @idus YrdehtNoftion’ HEhE Wrive TAR wg\bp %L@ﬁva@@ai@%.ﬁ@ggg@ﬁmda d ge

bottom surface of the water tub 20, at near nter thereof. 20

[s 8??; 1: ef\o ﬁahl[g%grs @?‘g? 49.?"“%!{%%?1{]%?&@?&:344 %?J ith)ée q%s%ﬂ)r tspftlaldien&e .v% fa ?{R{bieo m

u s0°ds 10 enclose e poftion thereo 0 whi ch

the drain pipe 62 is connecited. ILn an pper. portion af the partition wall
63 i {11 o0A0E SHITESHAR A tomair RAFeRoMSEE theslabe Ihe aiinodn IS B 8 makes
contact with a disk 65 fixed on the exterior bottom surface of the washing
tub 30, ametem i opypeneirates the watprpnb 2@ agd then liksiodnd therdy warnerts the washisg t ub 20

and the washing -26- tub 30. The drain space 66 connects via a drain outlet
67 f or med tin39.helhsopuisator chindleed 5, e ibatjorn Ub 16 peoettdtes thetvetdranb @0, then
washi ng tub 30.
penetrates the washing tub 30, and then links to and thereby supports the pulsator 33.
10 Sealing members for preventing leakage of water are provided between the spin-dry spindle
44 and the water tub 20 and between the spin-dry spindle 44 and the pulsator spindte 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 afeed hose (not illustrated) by way of which clean 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.c., lefi-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



[0092] The drain pipe 62 is fitted with a drain valve 68 that is

el ectromagnetically opened and closed. In a portion of the drain pipe 62

| ocated on the upstreamside of the drain valve 5 68, there is provided an
air trap 69. Fromthe air trap 69 extends a |l ead pipe 70. To the upper end
of the |l ead pipe 70 is connected a water |evel switch 71 that serves as a
nmeans for 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 contFéf unit 80 is I ocated beneath the top
face plate 11. The _control unit 80 recejves 10 operation instructions from
the user FPRPHMIEHHA M A AITERATHIgrY FRnce for kaspipg jadeeatrenst agrat inop Iz abptiere of t he
top face plate 11, and feeds operati on conmands to the drive unit 40, feed
val ve 50,pogiog ofrthg detergent ccogpartmpa o therois forned 80vardrsantlee S4isthdi spopmy
commands to the operation/display unit 81. The control unit 80 includes a
control citoward thei®€ridro€ cheFvager sefpr dror53. dinsidenie @eatrhean agdnu tomypartazng 55160,
which will be described later. 15 [0094] On the downstream side of the main

feed val versideddsiphofi §B.pE6 goptidnhdT (NN REr seReflunif $Htifler the Afivel S3DEHRYd ided a

flowrate detecting neans 185. The flow rate detecting neans 18 S
real i zed Vihinldd wali ik 56 figbdeh WA Watl i RATSHS the wdshihl the flow rate
det ecting neans 185% ?Pﬁj rat ed %s lattacﬁeé: td(%hlt glb?gg'ed valve 50. It is,

however, possi bl e 1 Q,provide it . el.sewhere.,for exanple at .the,ion
el ut i on’ urPfE150 THePrb 33" SPiuposedof 48 RS R 72 Bat o GHiceTL 0850 The
flow rate may be _detected through cal cul ations, based on the varjation per
ni 4 4§ e DORA SRR OF R Fetnet SBa SmPRET R 6§ SRLAIGRyVERFY oyl BiPe B LRt Sy 4 ch
71, or based on the time required for a predetermned variation in the flow
rate of wditied arqungd dheeingerapipe Sdp. t Prtwpancihe innen pineadfactnddibe outer pipet Hd 151 ow
rate, it is also possible tolimt the flowrate within a certain range by
usi ng a vabumedtargap thabpaminits pasbagefof eater. atThetimey pipy Stmisyat Wictbottom ehd thereof, ai n
range under -27- ordinary water feed pressure.
10 open toward the bottom of the water server unit 53.  The outer pipe 57b is located with a gap
left between the bottom end thereof and the bottom surface of the treatment agent
compartment 55 so that this gap serves as a water inlet. 'When water is fed into the treatment
agent compartment 55 until the water level becomes higher than the top end of the inner pipe
57a, on the principle of a siphon, water is 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 3Q 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.



[0095] (2. Operation of the Washer) Next, the normal washing operation of
the washer | wll be described. (0096] (2-1. Preparatory QOperation of the
Washer) 5 First, the |lid 16 is opened, and laundry is put in the washing tub
30 through the Ilaundry inlet opening 15. Then, the drawer 53a is pulled out
of the water server unit 53, and detergent is put in the detergent
conpartnent 54. As necessary, a treatnent agent is put in the treatnent
agent conpartnment 55 of the water server unit 53. The treatnment agent may be
put inin the mddle of a washing procedure, or, if unnecessary, my be

di spensed with. 10 Wth the detergent did the treatnment agent put in, the
drawer 53a is pushed back into the water server unit_53. In a case where
there i s pP88dedlhs swederd valye SBRtsconrnestsd vinea yIfeadepips 52bita ap gpening feemed
detergent and the treatnment agent may be put in, after the detection

t hereof , Bdkeoeedinggefithe water sasvpsiunit§8. ofhik opening is@pemtowatd bf trdatnentjagent, and
the anobunt of water as estimated fromthe detected volune of |aundry. 15

[ 0097] W tdontpasmeretSSr gdntordingly] the watee titatrBonvs eugenfither sab dsedivalveesObdglfed ,viat he |1 d
16 is closed, and the operation buttons on the operation/display unit 81

are appr opthe atite faed GRygs SItehitd the IRhEMEht agbQs coBphrid@Ran 550 TIREOILE iroRe rimiddesi r ed
washi ng course). Wien a start button is pressed, selected processes are

performed RGk At fe@%fvl&ﬁe fsb@%%h@ﬁ&é@@;)@%&%ﬁt : toothk Qva@hin%%wgd jsthe

washi ng courses that the washer 1 can are divided roughly rnto 20

nor mal coufse I i n urse.  The tu | sani course is for
cl eani ng aérgﬁé?fg%heyg? &t'ﬁg%\/\%‘gﬁlﬁ"ﬁﬁlgtsiﬁ%m g‘EF Saundg chgﬁ\\;\%ts Ql?v‘[autg‘e %? te of
t hose washi ng cour ses gsn @g aégl ecb\g& via the operation/display unit 81.
Each washi H§TQTPAEmeEn|op iyle wasungug Al ng  procedure, at |east one of
washi ng, rinsing, spin-drying, and drying processes, which wll be

descri bed 1098%r, bhe @b%ﬁ%wﬁa@lvsﬁ%ﬂs tmpeted vig deshower feed pipe 52c to a water

feeding apparatus 300 of the invention. The three feed pipes, namely the main feed pipe 52a,

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



[ 0099] The normal courses nentioned above are further divided into standard
courses and antimcrobial treatnent courses. [0100] The standard courses
are for washing laundry, and include a soft course, a powerful course, a
dry course, a blanket course, and other courses to cope with different types
5 of laundry. Different settings can be nade for each of these courses, and
t hus, according to which of those courses are selected, at |east one of

washi ng, rinsing, spin-drying, and drying processes is selected and
performed as a washi ng procedure. The -dbfferent courses differ from one
anot her, depending on their respective purposes, in the durations for which
the washitwly30.r i Fisi drain sppien6 coingefs vama ddaiy iomtjetpiTofremed sn sheebatespetthevel vy
performed, the rotation 10 rate (agitation force), and other paraneters.
[0101] Thewasnhg tabS0adihahntérice af thewtaskiogtuds9. are for treating |aundry with
antimcrobial treatnent. Wien an antimcrobial treatnent course is selected
on the opgoeEd] on/Hiesrdidyipe B2 is fitld with A\@aiivale B8 GaEAWRubsagRitly Hpcheihat s
basically the sane as the one perforned when a standard course is sel ected

on the opehatiogdy, disPhe¥on'Bf the Brkin ﬁ'ﬁgs 62 Weted b ﬂg@a&%’ sSdd §¥he dxjagﬂ,vlagict he

m ddl e of the procedure (for exanp uring t I NS1 Ng process

metal lig i@nyi.s, §|tp e?ﬂd aLraﬁ-rpratpr@,i %Porf'éh t;ﬁ) %arﬁugg Egt%l%% a(lgagﬂﬁvi?f‘ 2- ;%‘bth?gge

wat er contarf ni ng netallic®ion is ower

Fig. 7), which wi Ll he described later, into {he hi ng tub 30. Thuys,
acndry i SPpfidal of e T 104 comsear e bttt ic] ol Serkesas apeats 1 et ment
courses wi|l be described in detail later. 20 [01025 (2-2. Basic Qperation
Per f or med defecungdhe watsr lgvabinsids dhe wasking tyh 3G ortes watentel20.0 Fig. 3, a
description will be given of the basic operation that the washer 1 perforns
when a st dAeBid dowfwst-side putiercefghie exteriorwasitg Hy therelis previsied & lbentrohasih 80. 1.
Fig. 3 is a flowchart show ng the fl ow of operations perforned through an
entire wdBfei cogtrelrumiteluis docaletl beheath thelrep fime @ihtd hht THeecoumsli wmits8() weckgveent s

mentioned in the

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 vaive 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 certain

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



-29- follow ng description are made by the control unit 80. [0103] In step
S201, whether or not operation is reserved, i.e., whether or not washing is
programmed to start at a specified time, is checked. If operation is
reserved, the operation flow proceeds to step S202; if not, the operation
fl ow proceeds to step S203. 5 [0104] In step S202, whether or not the
operation start tinme has reached is checked. Wen the operation start tine
has reached, then the operation flow proceeds to step S203. [0105] In step
S203, whether or not a washing process4’s selected is checked. If a washing
process is selected, the operation flow proceeds to step S300; if not, the
operation Ofﬂlm“ﬁ%&*?éﬂysﬂlﬁ-ectly to step S204. The contents of the washing
process in step 5300 will 10 be described |ater with reference to the flow
chart showi0%% Fi(@.Operation of dreVashed)n of the washing process in step S300,
the operation flow proceeds to step S204. [0106] In step S204, whether or

not a rinsing pradesshd sormel washing obératidhasTiiOvashdr 1awilli Bedegibeddr OCESS i S
sel ected, the operation flow proceeds to step S400; if not, the operation

flow procpessy diRacPieparkdnSOFRatRAQT the Wah&eNt ents of the rinsing process in

step S400 wilI' be 15 descri'bed later with réference to the flow chart shown
in Fig.55. On co 1 . insi r. i e L h eration
fl ow proceeds t or@{sggj‘éé%gg ]{ Bﬁ%’ﬁ’ aﬂ% h{sl@%% 1%@@1’;1‘?1 t\\,:\gévtsa%l-gxﬁ)g @ﬁ%ﬁot{mg& e
spin-dryin rocess is | egted.is, checked. ]f. a in-dryin rQcess i s
sel ect ed, ‘?H@’%‘ﬂ@f R Pt oﬁ’?ﬂ’ Hhemaper pda 1§ e"é’i’ﬁ@?&efw%t&?ﬂ%ﬁ@“gge@i i on
flow proceeds direct|ly to step S206. The contents of the spin-drying process
in step SGERFIESL %Rt injfhe delsteentfomPRRngH 34;  AS pecessaBh @ dreatmeptagent B RUCRar t
shown in Fig. 6. On conpletion of the spin-drying process in step S500, the
oper at i on ¢ geatipent @eent sompartnenhS Bofohe whatenwsier unit §3.e Fheze@mentagtitanayde not a
drying process is selected is checked. If a drying process is selected, the
oper at i on fitowipteceide ¢foa wasipnSeedurd, anoif, unhéxessane madyi endifpeased with.
10  With the detergent and the treatment agent put in, the drawer 53a is pushed back into 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 81 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.



proceeds directly to step S207. In the drying process in step S600, |aundry
Is dried, for -30- exanple, by sending warmair into the washing tub 30. The
warm hum d air discharged out of the washing tub 30 is cooled by cooling
wat er (water cooling dehydration) so that the noisture contained in the air
I's converted into water, and is then discharged out of the washer. On
conpletion of the drying process in step S600, the operation flow proceeds
to step S207. 5 [0109] In step S207, the control unit 80, in particular the
processing device (mcroconputer) incid8ded therein, automatically performs
a predeterm ned sequence of termnating operations. Then, in step 5208, the

control unif980 sThensbsmal coomsyd redritionedodbevd are durthicndivied éntd sendaehguedes vl of t he
washi ng procedure. On conpletion of the entire procedure, the washer | is

brought | ndpimicrebidntebatnentéontes. i N preparation for the next washing procedure.
10 [0110] (2-2-1. Washing Process) Next, the washing process nentioned above

will be de \bednl ATV o  JO ¢ ' 4. FhQ. ' | ow
chart sho '(rfl%d]t hg]#%(s)@vﬁ%a?d SB%éast?rSn@; S%a?@ggr%%dl r'igatnf'llemc@gﬂgﬁi sﬁbg %cr’%?:gésas. I t
shoul d be not that the vario j udgnent s ntioned in the fallown

oscr i pt 1 PP B, § 45 e55e Atlbnke SHVESF. ofe FioisotnestoBactits ittt hbdhor . ¢ ne
data of the water |eyel insjide the washing tub 30 as detected by the water
| evel swi t¥Haupdry. 5 Diferapt sefiings,can bg made forsaglpof thpssicnupesoandibus, peordiag i ng of
the volune of laundry is selected is checked. If the sensing of the vol une
of | aundr ywhish gfthesst cotirses sre selegied; at least ofi¢ ofwashingedoking, spisideyings304 dryiiig not ,
the operation flow proceeds directly to step S303. [0112] In step S308, on

the basis pbeesiee is sdlexdtédoand geafdrmadd dshe wasHisipotedite. The diffdrentRogtkest differ?0
| aundry i s neasured. After the sensing of the volunme, the operation flow

pr oceeds t forileh andi#83 dehdihglonl e rPetROurioldd, TPt dPARnY BrFhieR B S

opened, and water is fed via the nai
washing, rinsing, spin-drying, and drying processes are respectively performed, the rotation

10 rate (agitation force), and other parameters.
[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 [0102)  (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



pi pe 52a and the water server unit 53 into the washing tub 30. At this tine,
mxed with the water, the detergent put in the detergent conpartnent 54 of
the water server unit 53 is put in -31- the washing tub 30. At this tine
point, the drain valve 68 is closed. Wen the water level switch 71 detects
that the set water level is reached, the main feed valve 50a is closed, and
the operation flow proceeds to step 5304. [0114] In step S304,
famliarizing is perforned. Specifically, the pulsator 33 is rotated 5
alternately in the forward and reverse2di-rections to agitate |laundry and
water to famliarize themwth each other. This pernmits the laundry to

absorb suffélnmﬁgaewleﬁarewde@ e cohfroliumit 88] SO possible to permt the air
caught in different parts of the Iaundry to escape. If, as a result of the

fam l'iarizpngy the rs]té?tsgﬁl I“smler gfrﬁﬁ&lqs RberlvilE Aé/aw.gmle.ee{.eaot PabHifg s 71

becones Iomer t ha he orlglna then, in’'stép S305, the naih feed

val ve 50a e pl I e set ter

| evel is rdés%rg?ﬁg‘?% %%&%ﬁea %Fmﬁgd ﬁH‘tQ IS%%&%@t k%e ée “e"?:‘t e V\r/avs ou}ralge

i ncludes "gloth type se t he rretlrrethat famllarlzm S
per f or med, QWO?@KW P 3262? %@0&%& ‘T‘PEWB% PW PEROERSs 1 T’W’R)#ﬁgd At the eng of
thefamllarlzm how t he water |evel has varledfromthe set water |evel
is det2ctlBi4landn sep $2402, whether or nofethp operationosiart tie fasereachedtin shecked.
prescri bed value, the cloth type is 15 judged to be highly water-absorbing
one. [ 0116WhaWiheopdratios step tiBdMas reatiedsthen thebparatioaflelv preceedd taistep §203. he
operation flow proceeds to step S306. In step 5306, in accordance with the

settings MauEs)by IhhepUSEs3, whbdet @bt 4 vashifg Prdessst ReseRidled at Qheckdd. WIF B a
predeterm ned pattern to form inside the washing tub 30, a main water

current fogahfR Yehbudd ke Jpakd & prodeed£idt stepl §500! AU He bpertfaned.
The brake 20 ?ﬁ%?slm 43 appl |dc;% aogﬁfgke to the sc in-dry spi n%n'Z°’44 SO

that, e"erho‘w'&f&céeﬁ?dl\l-‘&ﬁ? ' eg S0 TRO Lo IS the WaMEng prdCest LAY Grdo N30 does

not rotate

10 be described later with reference to the flow chart shown in Fig. 4. On completion of the
washing process in step S300, the operation flow proceeds to step S204.
[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 $206. The contents of the spin-drying process in step S500
20 will be described later with reference to the fiow chart shown in Fig. 6. On completion of
the spin-drying process in step $500, the operation flow proceeds to step 5206.
[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 $207. In the drying process in step S600, laundry is dried, for



[0117] At the end of the period of the main water current, the operation

fl ow proceeds to step 5307. In step S307, the pulsator 33 rotates
intermttently to nake the laundry | oose so that the laundry is spread
evenly inside the washing tub 30. This is done in preparation for -32- the
spin-drying rotation of the washing tub 30. [0118] (2-2-2. Rinsing Process)
Next, the rinsing process nentioned above will be described in detail with
reference to Fig. 5. Fig. 5is a flow chart showi ng the fl ow of operations
performed in the 5 rinsing process. I-80should be noted that the various
judgments nentioned in the followng description are also nmade by the
control  Urikhm@e, bylseddi®d whint &F intd the WaSingSR080. ATRPWAT hithhiPdiQheRSd b
performed. This process will be described later wth reference to the flow

or acoeds. 15 U8R Ee o 3 fsookl3 SO Rall (e DLRREE SemipRioRNe ol 82, 0,

and water is fed tp. the .set water.level. |f.the additipn of.a treatnent
Sgent i o g LatiBingdin' GEa ReatrSd i Ve mad isnlf ipfireed S RS bl < T eq
al so by way of thijs route so that th reat ment, agent is put in_the washing
tub 30 vi &% ?"BHSHR'SWMIPW@S nticR 6B, tbccperpion Pwmvfecﬁm #¢P 34 f eedi ng
of water, the operation flow proceeds to step S402. In step S402,

fam |iabi Z0HY)i s Ipestpr B2, ther congrol himit &)y ini paiticitlayy, the hprotessinglr gevideat has
stuck to the 15 washing tub 30 in step S500 (spin-drying process) is nade

| oose t her(eficrocompatee) ireludbdirthdreiny aaoentatidailiy peafoans 20 prdetérmimeds suqberufdfi ci ent
water. [0121] After the famliarizing, the operation flow proceeds to step

S403. If, tw@fmifating@opérhtiond The, fnovtépl 8208, thé Béhtrol (it 8@ ESIndd £¥Shplafondidieet ed by
the water |evel swtch 71 beconmes |ower than the original level, then the

mai n feed yabe iRQBnRORDR R §RniE HocsRL! COF BbAblHEH & thd Gotird rdckle e Set

water |level 1s resto

the washer 1 is brought into a stand-by state in preparation for the next washing procedure.

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 [0111] Instep 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 $302, whether or not the sensing of the volume
of laundry is selected is checked. 1If 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]  In step 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
$303.

[0113]  Instep $303, 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 is put in



[0122] After, in step S403, the set water level is restored, the operation
flow proceeds to step 5404. In step S404, in accordance with the settings
made by the user, the notor 41 rotates the pulsator 33 with a predeterm ned
pattern to form inside the washing tub 30, a main water current for
rinsing. Wth this main water current, the laundry is agitated, and is -33-
thereby rinsed. The brake nechani sm 43 applies a brake to the spin-dry
spindle 44 so that, even when the rinsing water and | aundry nove, the

washi ng tub 30 does not rotate. [0123] At the end of the period of the main
water current, the operation flow procedds to step 5405. In step S405, the
pul sator 33 rotates intermttently to make the laundry | ocose. 5 This
permts t hbe Washingy tpb138. bat thisrteaeipeEnte thedriim yalde 68 iscclasad hi Whert thb vaferilevel
preparation for the spin-drying rotation. [0124] In the above description,
ri nsi ng i sswithf7bdaecs tat the samackr tevelds reacing] thg mawhfeedtve S0anstlogd] sdpky f or ned
with rinsing water stored in the washing tub 30. It is, however, also

possi bl e tgheREbh g{,mplgdc@&jsrﬁgst@ﬁsj'(ﬂyppl i ed-wat er rinsing” whereby rinsing is
performed with 10 fresh water kept being fed in, or as "shower rinsing"

i 1o o SOLfl oo PR Sy Bk i ARG, "SRR B P05 181 il >

Spi n- Dryi ng, Process xt, .t spi ns.dryi ng process nti.oned ahove. wi |l be
doscr i bad TISTHERAT hetonyard btkre i tpRero gl Ty nd Mpien S dRbiafe

showi ng the flow of operations performed in the 15 spin-drying process. It
shoul d be Henayth agh Oﬁ'ﬁ’é \i&#S RSty the davedeydo ghserh stBeient watase” Moroverwitiy
description are also nade by the control unit 80. [0126] First, instep S501,
the drain alst pessibB fospeopisikiair Taught int different partsepfithe dundmi s decape.hdfwashi ng
tub 30 is drained via the drain space 66. The drain valve 68 is kept open
during thesdpofithel famitigrizing) deswater level as detected by the water level switch 71 becomes

lower than the original level, then, in step S305, the main feed valve 50a is opened to feed
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 $306, 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 $307. 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



20 [0127] Then, in step S502, spin-drying is perforned at conparatively | ow
speed, and then, in step S503, spin-drying is perforned at high speed.

Then, in step S504, the supply of electric power to the nmotor 41 is
stopped, and term nating operations, such as the application of a brake, is
performed. [0128] In the spin-drying process in steps S502 and S503, the
foll ow ng operations are -34- perfornmed. Wen nost of the washing water has
been drained out of the washing tub 30 and the laundry, the clutch
mechani sm 42 and the brake nechani sm 432are switched. The clutch nechanism
42 and the brake nechani sm 43 nmay be switched before the starting of or at

the sane the spin-difing ftatidh af theWehskihg wdtzer . Now, the notor 41 rotates the
spin-dry spindle 44. 5 This causes the washing tub 30 to rotate for

spi n-dryi E@.Igrt (b, RikdRg Pidiesspul sator 33 rotates along with the washing
tub 30. [0129] As the vvasﬁi ng tub 30 rotates, the laundry is pressed onto

(Do MO o NI Bl eall b YRSELS, bR B 07

force. Thus, the washin al ne ndry “col t he
interior swface t.he_circunferenti wal | the 10 washi tub 30. At
this 11 e reterenedo fif Snabik At £ awaga shasting tsdoaw OEaperasons perbiomrd M fberen
upward as described earlier, the washing water acted upon by the centrifugal
force ri s@9siag ergesst his showld be ppted that hcevagipus mdemenss mentianed iBthe folleswing he

washi ng wat er reaches the upper end of the washing tub 30, it is discharged

t hr ough t ldescdpténarhalsemadiby thé comtrol wad0ng t he drain holes 31, the washing
water hits the interior surface of the water tub 20, and then flows al ong

the 15 int{eriopr Lsf, as etepfS0DLa Whinairyihg Protesstie pelformial t THis GProdebewiliber tub
20. Then, the washing water is discharged out of the exterior casing 10 via

the drain deidpBed latd it Rerecdi 1B thO FRwOEhart CABWE Gh Fg. L €T ie? thik QﬂﬁQiry]ﬁé
Construction of the Water Feedi ng Appar at us)

process, the operation flow proceeds to step S401. In step $S401, the main feed valve 50a is
10 opened, and water is fed up to the set water level. If the addition of a trcatment agent is
selected, the sub feed valve 50b is aiso 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
farniliarized with water so as to absorb sufficient water.
[0121]  After the familiarizing, the operation flow proceeds to step S403. If, as a result
of the familiarizing, the water level as detected by the water level switch 71 becomes lower
than the original level, then the main feed valve 50a is opened to feed supplemental water so
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 apitated, and is



Next, the water feeding apparatus 300, which is the nost 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 |I fitted wth
the water feeding apparatus 300. Fig. 8 is a side view schematically show ng
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 emtter -35- 200. The ion
elution unit 100 and the shower emitteB3200 are connected together by a

i nki ng pi pe 250. [0132] (3-1. Construction of the lon Elution Unit) The ion
el uti on unharebyOinseer ids bhake meabanism 43 ejmplies @ brakeldo thg spintdre spindiadd agdmt, t o t he
5 water that is fed fromthe shower feed pipe 52c to the laundry as the

t ar get ancveaswhen thornsigwaer ant bahdg imove he washidpeuh 3Eddesasiroagent, a netallic
ion so that the netallic ion is added to the water that passes

ther et hr oygp3] ThestitRdlerd dftthOperioRiof thbQihin dated it M8 dpkfatiod Mol Hrb@pagrt 111,
an outflow port 112, electrodes 113 and 114, and termnals 115 and 116 (see

and i3 madtPoP 08 TiEE s Q%?P#E‘Q%% 3 s UGRRAGAT o by AR ety MIRLIT

casing T 1T eaSE e Py b e AR SE0N foociPe HBE wﬁiber?eééaor%q psfs' The

casing 110 has a C|rcular cross section along a certain plane, and has a
subst ant i &P g okationcal shape as a whole. Gving the casing 110 this shape
hel ps make the ion elution unit 100 pressure-resistant. Mre specifically,
to pernit OR8] shdadhe sheve descripim, ringngvisi pefowned ashéstoreswatrubingltwherebyo spr ay
a shower, the shower emtter 200 is provided with a narrowed nozzle, and
this pr odudmamgais perfiimpd edthunimsingnedterestdrbd incths iwaghihg Gubo30.t Heis| hewevkeytalson  uni t
100. Wien the casing 110 is given a substantially cylindrical shape, such an
internal possible to perform rinsing 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
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 also made by the control unit 80.
[0126]  First, in step S501, 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 8504, 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 $502 and $503, the following operations are



pressure is distributed uniformy around the circunference thereof,
resulting in resistance to the internal pressure. In this way, it is

possi ble 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 limted to a substantially cylindrical shape as specifically described
above. Even with, for exanple, 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-B#hrough which water is fed fromthe
-36- shower feed pipe 52c into the casing 110. Thus, through this inflow

port 111, pedbrafedf | When mosilodthe Masling wagr Rdkbbeend Srhinéd odthf tiRUdshiap/npoIftand 12 i s
an outlet for water through which water flows out of the casing 110 to the

shower emihd l%ﬁnd%o@ne clieh MBdhaRisth 21268 tHeRaleafd Ahidt 93 b shidhod. aTh@auth flow
5 port 112 and the |nk| ng pipe 250 to the shower emtter 200. For the

drai ning_gfcd, . o B A 15] 920 S SRR e wklaak gl 61 AP © L0

prOV|deapura|ty oW por two outfl ow
ports 112a and. 112b ar rovj ded M/the out f | orts 1ll2a b are
| ocated r &8t ?Soh‘éQEqH‘P te?"’aWI ﬁgﬁ?tf’rbéﬁ [gtF%Fhe PHEY| S P’l'% 2

el ectrodes 113 and 114 are for eIutln a netallic jon. Fig. 91is a

per spec? i vihis cppsey theirasting 30 daratase @ﬁéWTf’@ylilgre Abthis timsy thaﬁblé%[f’la}f‘c“éta&ﬁd
internal construction of the ion elution unit 100. In this figure, for

conveni encdongsxithahe wishinginf 3w port 111 and the outflow port 112 are
omtted. The electrodes 113 and 114 are each fl at-pl ate-shaped, and are

arranged getd]| elAd cheandsldig aulpr 3 abates) ted ldunter Valpréssaimot@c theotidiadori Nsi de
the casing 110. Wen a voltage is applied between these two el ectrodes 113

and 114 vi@chififrdnBalNadNa)f thelvkazhihp 1@y 1D dokier cef{&ifﬁgmmrl:é byusl eChasRig watdker . for

exanpl e, at the positive electrode, the netal of which the el ectrode is

made is el é&lﬁﬂ\ed A he! lﬁmﬂﬂfj@(ﬂle&@ ctnhlﬁe WRLSSr §uﬁ§éed@f b RirbRteRAtARall of the

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 obligquely 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



[0139] It is preferable that the el ectrodes 113 and 114 be made of silver,
copper, zinc, or an alloy thereof. The silver ion eluted fromsilver

el ectrodes and the zinc ion eluted from zinc electrodes exert an excellent
antimcrobial effect; the copper ion eluted fromcopper 20 el ectrodes exerts
an excellent antifungal effect. Froman alloy of these netals, the ions of
the ingredient netals can be eluted sinultaneously. This makes it possible
to obtain excellent antimcrobial and antifungal effects. [0140]
Specifically, when silver electrodes are used as the el ectrodes 113 and 114,
an antimcrobial effect is obtained b§3the follow ng mechanism -37- [0141]
For exanple, when a person sweats, the clothes snell as a result of the
proliferald®n Tot igreehtion unitdi0@randythe sheedr ansttard200 s sonmsettd cogetler ity a

gl ycerides, which are esters of glycerin with fatty acids. Gerns deconpose
t hese gl ytiskihglpipe 23.th the result that the fatty acids separated therefrom
give off odors. 5 [0142] Wen silver electrodes are used as the el ectrodes

113 and 1jgi32py eRPIConSeucion ¥Pht AAEEIRGINVEEY) t hose el ectrodes, it is possible
to cause, at the positive electrode, the reaction Ag -* Ag' + e and thereby

the germs that cause odors. Thus, the gl'ycerides Contal ned Tn° Sneat are no
of " odor's. VB BACT . o Gt ¥ece s 25 RERE iy SR B G g ol 71 O

antimcrobial, sterilizing, deconposjng, elimnating, and other effects.
[ 0143] Thgm{ eliies.iaa the treatmentagent, g metallic 1on so Hhat e mptallic iondseided 1 the water

el ectrodes 113 and 114. The electrode 113 and the termnal 115 are nade of
t he same that passesitherethrouglpl dhegon elungn uiht00 habe casing i Hhde inflbwv pomidl klhen
termnal 116 are made of the sane netal (for exanple, silver). 15 The

t er m nal s ofitflowaport 112, @lgeerodes 143 end Hd, apizergnalsl Ol Sfand M O@esFiged)it so as to be
electrically

[0133] The casing 110 houses the electrodes 113 and 114 inside it, and is made of an

13

10  insulating material such as synthetic resin, silicon, or rubber. The casing 110 is composed of
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 will 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



connected to the electrodes 113 and 114. The term nals 115 and 116 | ocated
outside the casing 110 are connected to a drive circuit 120 (see Fig. 10),
which will be described |ater, provided in the control unit 80. [0144] In
this enbodi ment, the termnals 115 and 116 are given a cylindrical shape.
20 Thi s hel ps achi eve enhanced sealing, where the termnals 115 and 116
penetrate the casing 110, between the termnals 115 and 116 and the casing
110. [0145] More specifically, a high internal pressure resulting fromthe
spraying of a shower is present insi dé6the casing 110, and giving the
termnals 115 and 116 a cylindrical shape, i.e., a circular cross section,
hel ps di stshpwertfeed pipe B2gintpthe sasime! i Tousyithroeghothisdnildve poit rid Lnkaterefioes - 38-
of the termnals 115 and 116. In this way, it is possible to prevent the
destruct i dintoalie ¢abiag 11@®rm nal s 115 and 116, and to achi eve enhanced seal i ng
between the termnals 115 and 116 and the casing 110. [0146] To obtain the

above- mentfopsmd effeafitffow pire ﬂzersrﬂnnﬁha fol-waP thrdubfl VIB@0wher IGVER of The
circular cross section at least in th e parts t hereof where they penetrate

the Pasingﬁa&;kguoﬂd%eh%e.f%mbgﬁgth ! Gadl mh@u&%&@ﬁoﬁ%ﬁ@@@%@u cross

section al er the axia as In
easy to prod tenm nal s 6 S _enh e the
product Pvi Qoyu@? af‘ﬁghﬁ lbIHm@ PIP§ 8%01{%&? q%r é’f‘g{f]ﬁgé ﬁ:é’r ‘ﬁ?‘ﬂ‘&g Oﬂlﬁ WHH t he
el ectrode 113, and . the termnal 116 and the el ectr ode 114, Rn;i% be forned
i ntegr al | yemABiRgeside the casing{ K0, ity preferaPls 1 rgyide myplyralithof Hlétﬂpé’r 2115 or
116, which is cylindrically shaped, and the el ectrode 113 or 114, mhlch S
flat-plat elﬂslhapﬂéodlmt}wi@“@‘y poitsn] 2 jand &Haboate provided.t Hdow eherdutfiavs pars5 and
116 are silver-brazed and thereby electrically connected to the el ectrodes
113 and 11#2amsbpidbtareletaged relatiw, to sadhwodrer vithbe degeritdd kpéres cenenting a net al
part to a base material by using a nolten brazing alloy, such as an
[0138]  The electrodes 113 and 114 are for eluting a metallic ion. Fig. 9 is a perspective
10  view schematically showing the exterior appearance and 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 paralle] 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 eluted simultaneously. This makes it possible to obtain
excellent antimicrobial and antifungal effects.

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

antimicrobial effect is obtained by the following mechanism.



15 alloy of silver and fin, that nelts at a tenperature |ower than the
nmelting point of the base nmaterial and thus without nelting the base
material. [0148] Next, how the plurality of outflow ports 112 nenti oned
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
netallic 20 ion remains inside the casing 110 of the ion elution unit 100,
the netallic ion nmay precipitate as netal or salts thereof, causing
short-circuiting between the el ectrodes$7113 and 114. On the other hand, if
air remains inside the casing 110 of the ion elution unit 100, when water
flows int oMt c&er reyarhple, vt 4 ipeRon tdneats bRl Blothgs asnlellph€\ae Rdsalt tdTethe

el ectrodes 113 and 114 inside the casing 110 from bei ng di pped in water up
to the uppediif@@idnSoft fermeOf Inhekotly, RRKRSs ioﬁoﬂéﬁ'mﬂn&bﬁ&ﬁsb%l?ceﬁaes?ﬂlﬁ& brhe
metallic ion fromthe upper parts of the electrodes that are not dipped in

water. [ 0ka@ds of @1ya¥e hith BRHLacidiC OB &ldGiaBose thkst %@%ﬁ%ﬁgﬁewﬂ?ﬁﬁgm in

Fig. 8 the casing 110 of ‘the 1on elution‘unit 1

pl urali tyﬁ%%@%cﬁ&s%ﬁﬁ%@c%%%ﬁlgﬁ@%ffl1ops 5 that are located at different

hei ght s. cal ow port 112a is located in a position higher

than th f.low.port .112b. The outflow port. 112a i s copnected via the

| i nki ngfpictgtfmiSO ‘g%bﬁ%’e'i ¢ e%ﬂ@m%‘Fgé‘ﬁiﬂi‘"c EIF""‘?%SS égﬁéﬁ‘?l ARy PYIRERT | ow
port 112b is connected via the_LinkLnP pi pe 250 (250b) to the shower
enitter 200ltggedeieen flysealpetndesyitiepassible te paiise, oh the pesitivg ¢lectrofe thevgactionr enmi ns
i nside the casing 110, the 10 renmining water can be discharged out of the
casi ng 11Ag/»aAghe ound thevebpehite fhieXilyved ion dnte cvaten.  Fhib eilver ignoaxits amon, andnd t hen
via the |inking pipe 250b and the shower emtter 200b. On the other hand,
even when deadtivite B gefms hat cdasetdderse aFhung the blycelides comhifed inlstogt adridlohfee | on

elution wunit 100, the air may be exhausted out of the casing 110 via the
out fI ow pofetordpbddd. |TACHRIsCHay, Nt is possible to suppress the generation of odors. Here,
10 “deactivate” denotes exerting disinfecting, antimicrobial, sterilizing, decomposing,
eliminating, and other effects.
[0143] The terminals 115 and 116 are for applying a voltage to the 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 so 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.e.,

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



a higher position, and then via |inking pipe 250a and the shower emtter
200a. Thus, the 15 |l evel of the water that flows into the casing 110 can be
raised at least up to the position of the outflow port |I12a. In this way,
it is possible to effectively use the electrodes 113 and 114 inside the
casing 110 while avoiding short-circuiting between the el ectrodes 113 and
114 ascribable to the netallic ion contained in the remaining water. [0152]
Here, it is preferable that the outflow port 112b (first bl owout port)

| ocated in the 20 |ower position be I-d8ated in a position | ower than the

| ower ends A of the electrodes 113 and 114 of the ion elution unit 100.

Thi s per miafdhe tgemipas 11 D and i 16.hdnvihis avayr énsipessible forprevent thealestomtiomgf he0 t hat
is |located above the outflow port 112b to be discharged through the outfl ow
port 112b,terammhls hifsanddlipsarsluo alchieyer enhenved sdaling between dieaerntinate 51 51dnd 1A6d 114
frombeing dipped in the remaining water. In this way, it is possible to
surely prem@fte cadigg troci rcui ting between -40- the el ectrodes 113 and 114.
[0153] After the spraying of netallic ion water, either water containing no

metal lic ifguer TPdHLn GRSV MR Ghell OMEEO BaRiiALE 915 B flRSeBBliAldvE G | ON

may be sprayed in a predetermned anount or tor a predeterm ned period of

e, Thl S ohPRol OUEliol NP 6P GERE A eitls WIS SpEP LAk hLadifly G, V2t ©!

t hat paSses oug e uni st. éven enai Ns - inside the
unit, sincg the renaining water contaLns.a |low concentration of, Eﬁ tallic
'on, | shor HwsVE, SIVEHIe FEPELL] 1SHBLd 6 AL OHRcTas godh alhores e rishlsel: ot he
metallic ion contained in the remaining water is less |ikely. [0154]
Mor eover, tereefiasdn Bpperabadipent makes i gawy|to wrqdues the torpunalicbiSand |1 46.tamd thuswer
position 10 is so located as to make contact with the |lower surface of the
i on el uti orelpsienhane®he productivity of thidan dutoniuping8d. part of the outflow port 112b
Is at the sanme level as the |ower surface of the ion elution unit 100. This
perm ts al [0d4%] alThe afminkkl Mednd theredsvrodd M, andshalermhinad 1d & andide dlé€irdde 114,
10 may be formed 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



be di scharged through the outflow port 112b. Thus, in addition to the
above-nentioned effect of preventing short-circuiting between the

el ectrodes 113 and 114, it is also possible to 15 prevent inconveni ences
resulting fromthe freezing of the remaining water, specifically the
deformati on or destruction of the casing 110, the obstruction of the flow of
wat er due to clogging inside the casing 110, and the |ike. [0155] Moreover,
in this enbodinment, the outflow port 112a (second outflow port) |ocated in
t he upper position is located in a posbélon hi gher than the upper ends B of
the 20 electrodes 113 and 114 of the n elution unit 100. Thus, even when
air remains insjde fhe casing 110 when water flows into the ion eIutlon uni t
100, it i dmpessbledp glutegthy W@H&rlg% fromethe ppper gasts ofithe plectrodas that arq potdiprsdgh t he
outflom1port 112a. Accordingly, the level of the water that flows into the
ion elutiagmwalel-t 100 can be raised at |east to that position. This permts
the entire parts of the electrodes 113 and 114 | ocated bel ow the outfl ow
port 112a [030be dioppeid thase inédnvenizhess, in This smbodimest, poshewh ireFipo8,3he edsinguse t he
el ectrodes 113 and 114 inside the casing 110 effectively. [0156] Moreover,

in this enmhodf eRrbn elutich ouit 1000 ReVidedWidiRa pREALiP Af bRAIbWSHOHPNEIa AAS{RbON  iS
so located as to nake contact with the upper surface of the casing 110

meani ngs t hﬁs& drd focated 3t AFRFdne m@fghts()f sgéam f..h@wumaw 1824 & Rbatbd

| evel as the upper surface of e ca Thi's rmts al nost 3‘? of the
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effectively. 10 [0157] (3-2. Construction of the Shower Emtter) Next, the
shover  emi%opeseted ¥ th Inkingpipr2d0(23by to the shomenemitter 20043002% and 8, t he

10151]  As a result, even when metallic ion water remains inside the casing 110, the
10 remaining water can be discharged out of the casing 110 via the outflow port 112b, located in
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 Jower 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 outflow
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



shower emtter 200 so operates that the water obtained via the ion elution
unit 100 serving as an adder is sprayed in the formof a shower onto a
target to be fed with water. [0158] Here, water in the formof a shower
denotes small water particles (liquid droplets) 15 that are intermttently
poured onto the target (here, laundry) put in the washing tub 30. The
shower emtter 200 has a narrowed em ssion nozzle, and feeds in a
predeterm ned period of tine a predeterm ned anount of or nore water m xed
with air to the nozzle, so that such _s@qwer water is sprayed fromthe
nozzle. [0159] There is no particular restriction on the dianeter (size) of
the water Lﬁarti cl.es @f %g shower water. The snmaller the water particles,
the nore tfABSedrdes | Raniild o spray, and thus he larger their surface
areas as c[ﬁng)ared with the same ampunt of water. The |arger the surface
areas of tHEHUat eflterdhe sneaving ofymgtallig joperateryRither water eopiainingne metalisyiomeik e
contact with air, and thus the nore quickly they dry. The essence of the
present i nyeer ¢optaininga lgvhcapgerstation afythe aeetallicion araydeseprayked in & predetyinmigedof t he
water that is sprayed onto a target so as to be attached -42- thereto with a
vi ew t 0o nedmomt bafager predeterminedtpeiisod of titdee Thie atlpe hdwe Ubs toatestratios 96ltheed i n
the water. Accordingly, if consideration is given only to the ease of

drying, 5i tme&llined By @Matet that sStRROEK théQR Nast.n THS, &vek Wheh wateRrdnhains[ 0160]
However, since the pressure of tap water is fixed, the smaller the water

articles gf; AL [, QW | er the
'Pi e T equi fri%lge t%})é?ﬂt‘é‘ﬁlﬁfé"ﬁﬁ: ‘?Ergxhim@%r%nt%g aq}é‘?%n&gﬁaﬂ%&ﬂ ffie nfeliflid BRI

spray uni't anount wat er . us, the size of the
wat er partjcle . h wa &ar ¥4 f1h le orifice)
shoul d be %’éb ec?rr%fﬁtﬁlé%peg\ﬁ%rngge/re%lgﬁue"? §J %3taﬁd t(l:{(;ﬁgss? eaﬁae&f’ ghe Iﬁ%@@% ot %@e%gﬁ ance
bet ween the dryi.ng speed. of . .water particles and the tinme required to feed
wat er. Eve e%@égwgﬁfléﬂeswlﬁy'conparati vely large water particle size, such
as that obtained froma 10 shower apparatus installed in_a bathroom has a
| ar ger sur B84 ar Myr@geremleg@omﬂt, the outflgweport 112b located in the lower position

10  is so located as to make contact with the lower surface of the jon elution 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 aimost 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 110, 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



anount of water, and is therefore easier to dry. Thus, even with such water,
it is possible to satisfactorily achieve the effects of the present

i nvention described later. [0161] There are provided two of the shower
emtter 200 for spraying shower water as described above so as to
correspond to the plurality of outflow ports 112 descri bed above. 15
Specifically, for the outflow port 112a is provided a shower emtter 200a,
and for the outflow port 112b is provigfd a shower emtter 200b. These
shower emtters 200a and 200b are |ocdtéd above the washing tub 30 so as to
spray water in the formof a shower toward the interior of the washing tub
30. [O0162]%ah tHms i&pbpessibienio surshuseriboelecteades 43 enddbhinside troosingr1d0
respectivehy connected 20 via the linking pipes 250a and 250b to the
out f | ow peffedively2a and 112b in such a way that the shower emtters 200a and
200b are located at different heights. Specifically, the shower emtter
200a is | qeHibpd iMoreovensn thioemiuidishent, thdraunflow gos 0DEIcRE i ttley uppeOpositivht h a
hei ght difference H of, for exanple, 1 cm [0163] This height difference
bet ween t higsshomed aeiihile!enikBOritiRE upPEsuQISICEE casingd B, Hlehfifg BACHi N the
water pressure (a difference in the water head) between t he shower enitter

200a | ogatifghedihad o%ﬁ*fﬁﬂ&a@@b&i]% ?Qﬂeﬂ%gbﬁnﬁh@é@& ﬁl@iug [sg&%g%f't&c@;sﬁg. ina

| ower position” when the feeding o c 1 on wat e target”is
Fod i ovaR fHRERuP alfBAGh diihedf bend s Bl panlo o B e bl g ™
ocat od it PHEH PO AT ok By g InRLoT P g Ut JEs psmoeieenioe) (R 98 uni
100, and linking pipe 250b to  the shower emtter 200b |ocated in the | ower
posi tion, SHW%Y‘?CQ"IWFE‘H 2p MRRSS RPien of the gesingel 19h o kb, itdypassible towors. surphiwse when
no water is being fed in, no netallic ion water remains inside the casing
| 10. Thi s thewlestrodes 13dend bl4einside the casingurl  effeqtivelyent t he above- nent i oned
10 [0157]  (3-2. Construction of the Shower Emitter)
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



10 i nconveni ences ascribable to the remaining water, such as
short-circuiting between the electrodes 113 and 114 ascribable to the
nmetallic ion contained in the remaining water and the destruction of the
casing 110 resulting fromthe freezing of the remaining water. [0164]
Moreover, in this enbodi ment, the shower emtter 200b | ocated in the | ower
position is located in a position |ower than the | ower ends A of the
el ectrodes 113 and 114 of 15 the ion elution unit 100. This permts the
portion of the water remaining inside-t#e ion elution unit 100 that is
present above the shower emtter 200b |ocated in the |ower position to be
di schar gedheretpidth a view pea making flargérdhe brystals ofl the tiebBnent sutbthdce dissotied timéei on
elution unit 100 | ocated above the shower emtter 200b are never dipped in
t he remai nvatgy. wAterdingl,hif sonsidekation id gipas silp e the @age efvdrping Sit @y preferableibt | ng
bet ween the el ectrodes 113 and 114 ascribable to 20 the netallic ion
cont ai ned ys@sholver waBEin e ¥ormivef £mist.[ 0165) (4. Configuration of the Drive
Circuit) Next, with reference to Fig.10, the control circuit 120 for driving
the ion elgidoPn ' ' ' ' ' |

HSORT e Sl preB R SRBEIR Tap yabell e Gp PR of

illustrating an the contro rcurt 120.
-44- [0166 GJ al clLrl r 121 i,s _copnected t.o rgnsformer 122,
and thi s PRt PaaSt G B Rorde I Sre R0 Sttt B o RGO B nea
vol tage. The out put. voltage of .the transforer 2 s rectified b
Ul | Svave PEAMORRE waieh.c 05 1Basizeiahs SaeHGHHCIes S T SOMFTBYE (raHt il
voltage circuit 124 into _a constant voltage. The constant voltage 5 circuit
124 is cortherezals orifca) shad badnterminedapproprigtelyiiwith comsideration giyes tathe belanceent
circuit 125 operates so as to feed a fixed current to an el ectrode drive
ci rcuit 159®tweshithé doyiing spsed @€ seatdr padicldsaandr the itimeemgeivadi wefeed wateg. VEwenat i on
of the resistance across the electrode drive circuit 150. [0167] The
comer ci al shewerctvater withveompiiafively large e gurtialessize, pacaks alat tobtaided fronaasf or mer
10 shower apparatus installed in a bathroom, has a larger surface area as compared with the same
amount of water, and is therefore easier to dry. Thus, even with such water, it is possible to
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



122, to a rectifying diode 126. The output voltage of the rectifying diode
126 is snoothed 10 by a capacitor 127, is then regulated into a constant

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

m croconputer 130. The m croconputer 130 controls the starting of a triac
129 that is connected between one end of the primary coil of the transforner
122 and the commercial electric power 121. [0168] The el ectrode drive
circuit 150 is conposed of NPN-type trgsmstors Q to 4, 15 diodes D and
D2, and resistors R to R7, and these € interconnected together as shown
in the figu The tran5|stor Q _and the diode D together constitute a
phot ocoupl‘gﬁfef‘i@i in Ry6 gvatar peespyre ks fifterncee thiwaten ead) detwveapthe shrwdremitter
constitute a photocoupler 152. That is, the diodes DI and D2 are

phot odi ode§0a Emleql re a thighers pesitomsang thalahbv{@z epnitter (200b docated Sh atlower. pds@bBo] Now,
suppose that the m croconputer 130 feeds a high-level voltage to a |ine LI
20 and a |vhenltleevfeédingdfimagallio ionawatéib theathdgaige béing stopped| (Wageno aeBislbeing L2.
Then, the diode D2 turns on, and correspondingly the transistor @ turns

on. Vhen tB®in).I alHub,SVHRh nERvatdd i41Beift fed #, el if Mtallfc! iONpratePfeRIAMR i {18 chBS! St ors
R3, R4, and R/, and thus a bias is fed to the base of the tran5|stor

turni ngst f\ba‘iertféﬁ Fapb Jung (Pthe rg% v@&rhﬁ@aﬁ%&%e o?r%l ?(ﬁa@h

remai ns off t he transi stor IS -
;22.”?: Ve dn W@E risfisf aﬂ&i‘pﬁ %ﬁlﬁki‘%ﬂa °ﬂ%ﬂ»‘§ﬁ&§ﬂ29‘2 wsﬂgiéwit’sbta
100,
< br oduc obe SouFEE '°&0§L#zsgtg$.u§@% oot DpHiohs i Sien dischireed o Bephaustq

through the ion elution unit 100 in one direction for a 5 long tlne whil e
the el ect reguter208b.oThunevhss sprwales isbeieg fed irring metailicvonvater reneainy ingide Bee 114
on the negative side collects, in the formof scale deposited firmy
t hereon, igpiogilliles Bhigimakes apessible ¢® rmere neuely nprsentr the Mipseowentions] or i des
and sul fides of the netal of which the

10  inconveniences ascribable to the remaining water, 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 metailic 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 contro} circuit 120.



el ectrodes are made formon the surface thereof. These degrade the
performance of the ion elution unit 100. To avoid this, in this enbodi nent,
the el ectrode drive circuit 150 can be 10 operated with the polarities of
the el ectrodes reversed. [0172] To reverse the polarities of the el ectrodes,
the m croconputer 130 switches its control so as to reverse the voltages
fed to the lines LI and L2 so that a current flows between the el ectrodes
113 and 114 in the opposite direction. As a result of this switching, the
transistors Q and 4 are turned on, affii-t he transistors @ and B are
turned off. The 15 m croconputer 130 incorporates a counter function, and
performs {Mi68] swCommerialesientic power 321 ps sdeseetedi tneal teosformer sl22canthabis [ 01731
If, as a result of a variation in the resistance across the el ectrode drive
circuit 1%5@nsformer p22 siepsther 100NVt Wrdtape dowh ao cepreddternisedevadage. odhe dutgut and
114, the current flow ng between the electrodes decreases or a simlar

si tuati on vblage ot thenfr@isfifimert 122 i6 @BGifiRA by Cd il BRiveCreétiet birddO12) ahdiiSAen t he
out put voltage thereof to prevent a decrease in the current. However, as the

accumul at gghuagA Hyl ABorlsBRF gage a&&lﬁﬁ%ﬁk%i@ﬁ]ﬁ Y9itdpel OPne! bddstt @{)%aﬁé eaches

the end of the dseful life ereof . Waen th appens, 1t 1s no ger
possi ble t e | urk eyen by reversing t
pol ari tfescﬂ‘(:)"?{ fzﬁggéﬁ) e((?{‘jtr&:f)E e%?&lglragbé‘nge\?\} ?%%Itﬁlggt o@enwﬁt&ttcrug&'ét c’%f"ggg? ng node
for forcibly renovin he ipurities deposited on,t el.ectrodes by keeping
96 hemoReEr 35 et aagd Bifenttp i eciRate v pRrginIoby Which Wil P eseioed or by
rai sing the output voltage K of the constant current circuit 125. [0174] To
cope w t h 13ty Erespegtivierof thejvagiation of theaesistanse acrassdhe electrededrivesiteuit 13w ng bet ween
the electrodes 113 and 114 of the ion elution unit 100 is nonitored by
moni t or i nd0tAE vdhe sgamesiab cledisic power tHsissoumeced alsanpharalleh enthe tiapsfommer ent
becones equal to the m ninmum perm ssible current level, it is detected by a
current dd@2abianreetifiag diodé\ 12611 rTetoutpat edtape bf the rredtif¥ing Gidde 126 is smoothed
10 by a capacitor 127, is then regulated into a constant voltage by a constant voltage circuit 128,
and is then fed to a microcomputer 130. The microcomputer 130 controls the starting of a
triac 129 that is connected between one end of the primary coil of the transformer 122 and the
commercial electric power 121,
[0168]  The electrode drive circuit 150 is composed of NPN-type transistors Q1 to 4,
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 D] 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 comrespondingly 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 QI is



serves as the current detecting neans. The information that the m ninum
perm ssible current | evel has been detected is fed froma photodi ode D3

i ncluded in a photocoupler 163 via a phototransistor b included in the
sanme photocoupler 163 to the mcroconputer 130. 10 The m croconputer 130
then drives, via a line L3, an indicating neans to nmake it give out a
predeterm ned warning indication. An alert indicating neans 131 serves as
the indicating neans. The alert indicating nmeans 131 is provided in the
operation/display unit 81 or the cont#dt unit 80. [0175] Moreover, to cope
with a fault such as a short circuit wwthin the electrode drive 15 circuit
150, t her effi andothe tradseistoraQ4 utsoenbffdetrediis sige N aigent Gows dfoac tHengsitivatids he
current has becone hi gher than the nmaxi mnum permi ssible current level. On

the basi s efebtrdded 1944 m_ah%gaﬁve-gihé Sle@tide 8, d £ehili) thsfRARSion elioMufF PRONPUL er
130 drives the alert indicating neans 131. A current detection circuit 161

Serves as ahliefdioh 894 pdlive ¥ if rdgg@a%ongi%%@%%@%n the output voltage of

the constant current circuit 125 becone an a predeterm ned 20

i ni | | d i ircuit 162.d ' ad th
i or ocomp 21" 1 30V i 88l Bkl rSighit hon G RERRC i one S oBTaR Bt o1
130 b id tel _dedj cated for th ti f th
ol cot 1 (o G 3P BFHE IIEEG0e L e Bt e 1) MRS i Sopiase AL o1

provided in the control unit 80 for controlling the washer as a whol e.

[0176] Théhecrngeativel sidei qodlests, in e form\of seale deposited oy thereopninpugities sichenf i gur ed
as described -47- above. Thus, the control unit 80 can control the

appl i cat i salcimin eonvpbedaigevdter. t Moraiver ichivddss andiRifides of tHe preta iofl@dichnthé de t he
ion elution unit 100, and thereby control whether or not to add the silver

i on el ut edlekbfredes altansle doid Olthe sidaeahdteofl4Thde Hé@adethe perfoimiante Jf R ieRSi NY
110. Moreover, the control unit 80 can control the magnitude of the current

fed bet wegtioh @n? 166.€Cld SRSt & ARCembbdinknf thd'Qedioiahion cit@it 140icaRvd 0 apply
the voltage thereto, and thereby
10 operated with the polarities of the electrodes reversed.
[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 tumed 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 resuit of a variation in the resistance across the electrode drive circuit 150,
in particular in the resistances of the electrodes 113 and 114, the current flowing between the
electrodes decreases or a similar situation 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 kecping



control the anpbunt of the netal ion eluted, i.e., the concentration of the
nmetallic ion in netallic ion water. [0177] This is conveni ent because it is
possible to electrically performall the necessary control and adjustnents,
such as whether or not to add a netallic ion and in what 10 concentration
to add it, which are inpossible with a nmethod whereby a netallic ion is
eluted froma material such as zeolite containing a netallic ion.
Furthernore, the control unit 80 can control the openness of the feed val ve
50 (shower feed valve 50c) to control "#he anmount of water (the floor rate,
or flow speed of the water) fed to the ion elution unit 100 per unit tine,
and t her ebymabtherparticulae polatitigs| fora lopgerdiorectban nsval, on by misingthawutput valtagon

water. 15 [0178] Moreover, the control unit 80 can control the application
of the vobfthgean'stenttcharenteireuit I2Zdes 113 and 114 and thereby control whether or
not to add the eluted silver ion to water, and thus functions as a

control | i (@74Eanso tee witthihis) hd uheglr&mzﬂaoulidumwihédaﬁeﬁlﬂowg beétWednOhyvat er
in the adder (ion elution uni t 100) so that elther first water contal n| ng

the silvegeliRRedlPandt ﬂ%a&ffm@flo:ﬁél@@&xﬁﬂﬁﬁl@f is Vﬁrﬂlﬂmﬁﬁ&%%\e’%tﬂ
treatment substance is sprayed fromthe s ower tter e target
(1 aundryy) [ | r ng..tub 30 of. t.he washer
1, di ffyergcnr%)gégcﬂesm %{fh aﬂd’ﬁ'gﬁeﬁdﬁ V‘V%]grf nt 8?%1%% {ha%'é PO PEEIFSSYEE wi t h
water lie on t of .one a her in ers, mhen the first S
sprayed oft®™ %gelr ‘atdﬁaF'\?Cte‘ﬁ% aaﬁﬂ?ﬂﬁ% °“P$1 eany. \ &y CyrEHt g tection iewh lgéwe par t
of the laundry |l ogcated at the surface thereof, where the first water
direct!y Ve asnthe| upmemlr Jetecting means oBhge informatian, dhat ghe jpimum pernissible sabl e
to make the control unit 80 control in such a way that first the first

wat er i s syrcaybedeidnas beanhiztactedje fedAfrmn aipbetedibde D3 tihdudsd ¢ a ghetatompler 36X pr ayed
fromthe shower emtter 200 to the target. This control can be achieved in
the fol | owlangphotaransgstor G5 fisdludedtin i samie @hotoSoupbspt] 68 @sl th¢i mMictodbempwer 30Ut i on
unit 100 to the shower emtter 200,

10 The microcomputer 130 then drives, via a line L3, an indicating means to make it give outa

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 permissible current level. On the basis of the output of
this current detecting means, the microcomputer 130 drives the alert indicating means 131.
A current detection circuit 161 serves as the current detecting means. Likewise, when the
output voltage of the constant current circuit 125 becomes lower than a predetcrmined
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



5 the control unit 80 applies a voltage to the electrodes 113 and 114 of the
lon elution unit 100 to elute the silver ion into water; then, while water
is kept fed in the same nanner, the application of the voltage is stopped
so that the elution of the silver ion is stopped. [0180] In this case, with
t he 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 laundry. That is, it is possible to spread
the silver ion all over the laundry. This nmakes it possible to obtain the
antimcrobial effect of the silver ioh4thiforn1y all over the Ilaundry.
[0181] Moreover, by nakinq the control unit 80 spray first the first water
(add the @ba¥ger Thyspihe capieelmitrB0;oen coptedribe orplisationf spvoltage tootie elegiodss t he
silver ion), even when water remains 15 inside the ion elution unit 100 at
the end ofl lppad bidi prayidechimside thei ion plgtiomtigit 106 and thesby @nutrolathethec ontatitmi ng no
silver ion. Thus, even when water remains inside the ion elution unit 100,

it is poadd theailter iswitleley fiometie Blectidties $13 Ml 114aa tHer witeDihsiae thetcatihg 910aS
silver compounds and causing short-circuiting between the el ectrodes 113

and 114. Mbk&Akr, RRY @6 Yonit tS0EcAO0ENO] theNhienfOdeTBY thROciPREl AldChbedRednOthe Pr ay
first the second water and 20 thereafter t%’ue first water fromthe shower

et ers 2Qfonddds 41 Snd” PaCang'dC AR Aph 1b Qﬁpg]]y ARCRMe Bl TRI BRrebl®. g

| aundry I n advance, a ereafter sprayi wat er
the silver_ion onto &Ee rface.of the Laundr ernm.ts &gtsil er.ion to
gradual |y colg'é)rké%' ang eo(fptﬁ? er%gi'% e\t)\hte?h"?'h hen “5‘?“?'}18{' @Fmﬁ'ﬁa‘fm s
previously penetrated the laundry. Accordingly, even when different parts
of the | afAlcion®alsh top of one another inside the -49- washing tub 30, it
is possible to obtain the antimcrobial effect of the silver ion over a
wi der ar §8177hsi ddis is sonvepisulr Becausa it is possitdetoeelontmgally peatfgrm #lb thicinesessaat er i s
sprayed onto the laundry. [0183] (5. Operations Performed in Antimcrobial
Tr eat nent cGiatrnl sand) adjustments, such as whether or not to add a metallic ion and in what
10 concentration to add it, which are impossible with a method whereby a metallic ion is eluted
from a material such as zeolite containing a metallic ion. Furthermore, the controi 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 thexeby 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 layess,

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,



Next, the operation of the washer | provided with the ion elution unit 100
and the 5 control unit 80 described above, as perforned when an
antimcrobial treatnent course is selected as a washing course on the
operation/display unit 81, will be described. [0184] Wen an anti m crobi al
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 enit#®r 200 with predetermnined tining.
[0185] Fig. 11 shows the contents of standard and anti m crobial treatnent
courses. [mreagase In fioh @ caselit is advisablede make theaontzoltumnitof0 engokindacida eayr se,
and (2) to (6) indicate the contents of antimcrobial treatnent courses. In
t he fi gur ¢hat firstthedfirgt Watér i$ sprayhidoaitethettirgét ahld eheidafteothe 86qont dakg iP§PHRES | S

I ncl uded in the washing procedure, and a double circle "@ indicates that,

whi | e t he fiofl the SROREH eiGd? 20088 hd farddel NChiPEInkrd! Bldbe NMi&kd iitS (HeS@llbWing N the
form of a shower fromthe shower emtter 200. [0186] Here, it is asSuned

that, in apun@f i VRKWRS s p{ltiaeg e ®n e‘?ﬁtﬁﬁ%ﬁﬁ‘?@ E"Oﬂ’%mﬁﬁi‘ thittef%fmal Y

;
washi ng, rinsing, spin-drying, I ng, are perforne practice, it is

possi bl 0 L tonany. of 1t hese t s.of proce r.to,perfor nly one
particu arﬂ?e t%?%{e?do t0 gag licgay g?geetg%tﬁ%ctrggesglégiaﬁirf"igftgmcy] ?}\‘lﬁ?ﬂiuﬁﬁ%ﬁi nsi ng,
and spin-dryjng wth drying omtted, or, b performng only rinsing. [0187]
Now, the (S?F‘"éer g siLXeT ToRqitp owpter th H‘?‘H‘émgteédﬁlk%sfewmlth%@”éfe@ém%e@eone by
one. [0188] (5-1. Antimcrobial Treatment with Silver lon Shower (Rinsing 1
or 2)) -5@Pplisadon ofitke woitagerie stoppedtsp that the lutipn ef thesilveniondbsienped (t he cour ses
(2) and (3) in Fig. 11) is selected, during the rinsing process included in
t he washi 1181861 oc dulthie case,hwitlc tetspralying iif the second water, the silver ion attached to the

superficial part of the laundry where the first water hits it can be moved into the interior part
10 of the laundry. That is, it is possible to spread the silver ion all over the laundry. 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



80 performs control such that the first water containing the silver ion is
sprayed fromthe shower emtter 200. 5 [0189] As shown in the figure, in
the rinsing process included in the washing procedure, shower rinsing or
stored-water rinsing is performed. In shower rinsing, laundry is rinsed in
t he washing tub 30 while norrmal 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%4rthis water. 10 [0190] In such a
rinsing process, by spraying the first water containing the silver ion from
t he showemwaghrigtiuke 80,208 posasblé tuehdaiy thesantimigellal dffect dfi thssilvanioarovert 4 witles t o
the laundry. This permits the silver ion contained in the first water to
attach toatkehmsidathedauyidryale in besselwhereda@isthe first paes isBpayddontpibl Yauhdre.
antimcrobial effect of the silver ion to the laundry. That is, with the

first watgrgspraye Férﬁ@dﬂs‘l’@ﬂor%ﬁﬁ‘&@hnﬁﬁic%b% T?&Gnedtbohr%es?oss' ble to treat the
| aundry with =~ 15 antimcrobial treatnment. [0191] Here, in the antim crobi al

treatnent coursentg) mk BpngTa n of the \'iv%b‘ﬁerri g@bﬂﬁ%%tﬂ%ﬁn@%m R&t PRY dArped 10

one of various patterns; exanpl e rinsing process may I nclude at

| east e n G8SS. b no stored I n t all,. or (b)
the ri E]ggl ﬁ% 1rl\/(e;mclzltes;g d%ﬁ%}@e‘f)n gye 8? rglﬁgt l}gﬁeans ?roﬁl%é-?aﬁra ’E °88‘3§é and a
st or ed- wat rinsin with the shower 20 rinsjng ess perforned after

t he storeae%%déﬁal"‘i %‘FW“‘%G‘I@?PWW‘%‘@%%YW@%W’ Ee&‘é%@eabed just above,

t he | ast process rformed in the rinsing process is at |east one shower
rinsing pl®8éks, “ﬁvntanmmmblelr weAtment tqoukse rie seleesed, rhagically) whiterat desivedd above
is sel ected the control unit 80 perfornms control such that the first water
cont ai ni ngtandmi siurse selectedsimaltaepes)eon fic@pettien/dispiap nnied] istbeing@foinred; he | ast
shower rinsing -51- process. In a case where only one shower rinsing process
i s per f or mader tHeltbtrdd BOWNE lcokittal 5hif 80, shower water containing the silver ion (first water) or

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 possibie
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 lon Shower (Rinsing 1 or 2))



process is treated as the |l ast shower rinsing process. [0193] In a case
where a plurality of shower rinsing processes are performed with the main
feedwater, if the first water is sprayed in any of the shower rinsing
processes other than 5 the last, even when the silver ion contained in the
first water attaches to the surface of |aundry, the silver ion is thereafter
washed off by the shower water (the nmain feedwater) fed in in the
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
ilon is wasted. [0194] However, by spré?png the first water fromthe shower
emtter 200 in the last 10 shower rinsing process, it is possible to
prevent the silveVhengmesof Sgpgantimicrabishieestradnt ceurses dibe coursesi(2) and(3eintFighed t o
the surface of laundry. In this way, it is possible to reduce the anount of
t he sil verll) sseleeted, dugngihs riasing processpranheddd m thi wakldng ploeedure, ste confralrunits
sprayed in a shower rinsing process other than the last. [0195] Here, the

control ursidtpefformagonmel fuehhatahd fiest waitee Rohthiaingt the siwe ostdl isvepted ok thd 5
containing the silver ion is sprayed fromthe shower emtter 200 in any

rinsi ng prshgw&en@itdre00. t han the | ast shower rinsing process (including any
shower rinsing process perforned before it). In this case, the second water

vashi ng prokels, 5 PRy EE R, i (o0 ol AN et b B BREprep L 00
"5t or e s i neth ol e dhe i perlind | O S5tRE BEGR Juindi St ng
Dert or s CUPRBITEI) VAR TR T M kFRried & (Bpmeuiseh i e SHones
emtter 200 in the last stored-water rinsing process. [0197] In this case,
it is posshowver t Ondey ¢ther hapd dosigradgvater rinsingawetemied o fromeheé waist samear amit - 52-
53 is stored in the washing tub 30, and laundry is rinsed in this water.
10 [0190]  Insuch arinsing process, by spraying the first water containing the silver ion from
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 1o 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 rinsing process may
be performed in one of various patterns; for example, (a) the rinsing 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 s¢lected, 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



sprayed fromthe shower emtter 200, the amobunt of the silver ion contained
inthe rinsing water stored in the washing tub 30. That is, by adjusting
the ratio of the amount of the first water sprayed and the anount of the
main feedwater fromthe water server unit 53, it is possible to adjust the
concentration of the silver ion in the rinsing water. 5 [0198] For exanple,
suppose that the washer | is so designed that the current passed between
the el ectrodes 113 and 114 of the ion elution unit 100 is 29 mA, that the
flowrate of the water fed via the shower feed valve 50c is 2 L/mn, and
that the anount of water stored in th IMashing tub 30 for stored-water
rinsing is 40 L. Then, if the silver ion concentration in the first water
sprayed f PEBR§Shenrasrevhesepplyome shovar sinsiag preeess iopeyforged thip sShowsarinsingar 10
billion), feeding the first water in the formof a shower for two m nutes,

f or exanplprecess éafreated as thp lafsbshdivagrinsinggirocsss. 900 ppb sil ver ion water.
Thereafter, by feeding water (tap water) not containing the silver ion via

the main {&196] valve chidawire &pturhlityeof shbwirSrins@gSirbtesseks Ardlpérfinfed Meth 8é | ver
ion concentration to one-tenth. Thus, in the washing tub 30, 40L of 90 ppb

5: [ Ver | ot St HRIRer 1 T Py STkt ‘é%*?‘%f‘?%g%%f’%?f %%ﬂp:og by
A T B
si mul tangéllfél%%yérJL‘h‘stthéquﬁT Wﬂ%éﬁ}ﬁ’)ydh?/ﬁo\‘?’&r o &h‘gmﬂsﬁl‘etg%‘%’f@%\%rffegé‘bﬁ Gl ve 50c

into the washing tub 30 and neanwhile apply a voltage to the el ectrodes 113

and 114 ofuacprdingshovsrainsiag prasess. 16luss ant oplyds wrimpaseible trppply the arfimigrobial wat er
via the two feed valves is continued until the total anmount of water fed in
reaches 46ffect fthn silver iohitsthe dmmdryabutsiwcsilmér iof is svabtedr equi val ent to 4L of 900
ppb silver ion water is eluted fromthe el ectrodes 113 and 114, and thus,
when the t{o19d| aHwweterpby Wpiagingfthel first water from the shower emitter 200 in the last
10 shower rinsing process, it is possible to prevent the silver ion from being washed off as soon
as it has attached to the surface of Jaundry. 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



-53- in reaches 40L, 90 ppb silver ion water is obtained. [0201] In this
way, in the stored-water rinsing process, by nmaking the control unit 80
spray the first water containing the silver ion fromthe shower emtter 200,
it is possible to adjust the silver ion concentration in the rinsing water.
Thus, it is possible to appropriately 5 adjust the silver ion concentration
inthe rinsing water according to the bath ratio (the ratio of the anount
of water to the amount of laundry). As a result, in the rinsing process, it
is possible to performthe desired a®iicrobial treatnment that suits the
given bath ratio. [0202] Here, to study the effect of the silver ion
concent r asprayed fromsthe wkowdr emitert268, the amguantnef, the eidver iy eumsziredriould gokingn whi ch
silver ion water was m xed with germinfected fluid 10 and the nunber of
ger ms r enwaten stgrechintthe wadhing @ap30. oThanispbe ddjusingitiwedtip of the dnointtdffike: MwS
measured. Used as the gernms was C adosporium a kind of black nold that

of ten i nf gaSsptayedasii@he how ¥P¥hd BRinUedwatttNBom the wattk sbdbr MUBEr i §f ger ns
was set at 3 Xx 105 / nmL, the period of time required to reduce it to

one- t ent .h?dégﬁleté{‘ﬁrﬁlﬁktﬁle%bﬁééﬁﬁatioﬂ'af&Qgg\gem&ngh't}%r}ﬁgn Wb, 24 hours and,

with a si ion“concentration o by increasing the

15 sil yer centra ion QSS] nha effect of, the

si | ver\g 0“)'192{]028% r ﬁlajpgfel W@tr hP g? %?We%&aiglpn"%ﬁgaﬁs# a tub
cl eani ng cour se, it SSI bl e pr event the roliferation_of nold

Si nply by gﬁqqlequaﬁsoﬁ iapd ! {4 ofiSeionglutiop upg 10 ‘S@%’.%Mhet dhesfiowrae el ol d
proliferati on The hi gher the concentration, the nore effective. 502041 I n
a case whthesvatenedwiasthe skpwen feed galve SGc is 3|Lémirs end it the ampunt pbwatenstere

provi de, as a 20 tub cleaning course, a course in which cleaning is

per f or medtheiwtashiggtubrdddnt stakd-watee rintifyais 40dar erhené theisilsertibre cooémmtion in33 t o be
conpletely dipped in the water. Specifically, in a case where the washer 1
i's providgg fisktt Watérsprayed trofi itdl showéoasittat 0N isdissihetlytoud $00Bppb {pafts par
permtting the setting of a washing course and an operation controller

(contr@  biftidn), 3ingQhe first water in the form 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



controlling the operation of the washing course set via the input handl er,
and in addition the -54- washing tub 30 is a holeless tub, when a tub

cl eaning course is set as a washing course via the input handler, the
operation controller may control the operation of the tub cleaning course in
such a way that the tub is cleaned wth an anmount of water sufficient to
permt the agitating nenber (pulsator 33) for agitating the laundry put in
the holeless tub to be fully dipped in the 5 water. [0205] Wth a small
amount of water, it is easy to increas®the concentration of silver. Thus,
in the construction descried above, it is easy to increase the effect on
mol d. Morigaceshgs 40hhl ppbtsieerwerswatergis bbthind8 i s a hol el ess tub, the only part

t hereof where the collection and entry of nold is likely is around the

pul sat or [B301]Thuk, thisvedy, ik the stoedalater aliting tpradess\bl efiaking tht Coh@olpass§ddl e t o
obtain a satisfactory effect. For exanple, by using about 6 L of 600 ppb

silver i gpay@k Sirst viatericOntRidm3! thé Silve? idfréth MhePshddkt sthittet 200/ iekRedbIOR the
nold that collects on the pul'sator 33. Mreover, the anount 0o | ver used

f si
is 3.6 ng,:whkehals : ' ' . S ' ter.
Thi s hel pasd%g%?é@ lgﬂgdne ug([:l%n E)n(r)\thﬁl{éﬂggggﬁk ?lfljf"g’qa*sqjt% Séﬁ%:tc}/%)rrépgﬁtg t r odes.

[ 0206] Moregover, ..since the operatjon controller controls.the eration of
the tuB cfUimisgTe peredpion e By MR eripesn e et eptin hirelly o, vt or
containing a netal]ic ion (for exapple, = the silver ion) as described above,
it is posg’Fl?F‘lé’,‘m‘b WaET 151 e FFOUROIBRIR- oAShEssHb it Ensiagmprogess, it is
effectively suppress the proliferation of gerns and nold inside the hol el ess
tub and opossible to perfdrmche desired-antimi¢rabialdreap®nt thatagits the given bathratiei cr obi al
Treatment with Silver 1on Shower (Spin-Drying)) 20 Wien this anti m crobi al

t r eat ment [0202F seHetehe stody ge ¢ffrt bhthei silverlibp doscentrhtiomt mdsilverdioni wagert dre

spi n-drying process included in the washing procedure, the control unit 80
perforns gafis! @btingudds cof@ifctedhig whidhSdilvieibe wat® Wad infikdtiowith @erfi-infeted iffil | S

sprayed fromthe shower

10 and the number of germs remaining afier the lapse of a predetermined period of time was
measured. Used as 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 ion.
[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



ot —— e

emtter 200. [0208] Prior to the spin-drying process, the rinsing process
descri bed above is perforned. -55- In this rinsing process, laundry cones to
contain anple water. Accordingly, spraying the first water containing the
silver ion fromthe shower emitter 200 in the spin-drying process perforned
thereafter permts the first water to attach to the surface of the | aundry,
and also nekes it easy for the silver ion contained in the attached first
water to famliarize with and 5 seep deep into the laundry. As a result, it
is possible to apply the antimcrobi at&ffect of the silver ion alnost al
over the laundry. [0209] As anot her exanple of the spin-drying process, the
control umwashifiba§ ispehdlelessituls; ontx otubsilsahing badrse i3 kétas a askingléotrdia thbe first
wat er containing the silver ion is sprayed fromthe shower emtter 200.

That is, hefuthantiRE tienkation BentRAkEl QA Bhtrb] @8 LpdRich File 18 cRRMiRg Qcmcriﬁ Up 10
to the spraying of the first water after the spin-drying are as a who

cal l ed a sfpy Wy hAShe be%%f%ﬁned'—@*ﬁpﬂf Yméiht ﬁpwst%@qaéﬁf 16 &Hmaﬁa% ﬁéxgahggl aundry

spi n-drying, and therefore shomer-spraylng t he

Fam 1 ari S, QuishB® o Gt U RO B it Went i) e hF it in e 1 ¢ e

case described above, it is possible to apply the antim crobial effect of
the silver¥%n alnost all over the 15 llaundry. [0210] (5-3. Antimcrobial
Treatrrent wth Silver lon Shower (R nsing & Spin-Drying)) Wen this

anti m cr odf25] t r Mitthe swall emoyat ¢ft Watere Huip G@Y(ts)mql'?ﬁSFﬁg congeptrationsed sbyerd,
during both the rinsing and spin-drying processes included in the mashlng

pr ocedur e, Thuf én the oertstradtion descried alpoe fivis wasydo nicreate theeffiect ratnoldh e Mdrewtr, wat er
containing the silver ion is sprayed 20 fromthe shower emtter 200. [0211]
Under t hi sviiefnthé Sashing)fubs3i0 ised holelessi tab,ahé anlpgrrtttherbeUiibiey thetollvdionraag esses,

namety entry of mold is likely is around the pulsator 33. Thus, even with a small amount of water, it

10  1s possible to obtain a satisfactory effect. For example, by using about 6 L of 600 ppb 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 lon 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.



the rising and spin-drying processes. Thus, as conpared with a case where
the silver ion is attached to laundry in only one of those processes, it is
possible to nore surely attach the silver ion to laundry, and to attach a

| arger amount of the silver ion to laundry. As a result, it -56- is possible
to surely obtain a high antimcrobial effect due to the silver ion in

| aundry. [0212] (5-4. Antimcrobial Treatnent with Silver |on Shower
(Drying)) When this antimcrobial treatment course (the course (6) in Fig.
11) is selected, during the drying process included in the washing
procedure, the control unit 80 perform® -5 control such that the first water
containing the silver ion is sprayed fromthe shower emtter 200. [0213]

For exanplrethisesimsingnprocess,deundry comsesdp icontaincimflo matenl yAdmotdisgiprepeayagube v,
crystals of the silver ion precipitate on the surface of the laundry. In

t hi s casefirshowy eontainingake sitvyi o9 from deeshowersdminkry200Cihythé spin-dwildploadsge
particles and few lattice defects form These crystals 10 have | arge surface

ar eas andpérmnb@me&@aﬁexg@mﬁg the ARdviterab attheo Bk Surfake BPIHR 18linkily, Ghd bisd Or t he
silver ion to be eluted when it nmakes contact with noisture néxt tinme,

resul ti Nngyaled; [ 1y - IR Lalseffect in
| aundry. FE5S A} 3 8 st TnPytdiicRln i BRGSO AE! L TYRIARAS B |
which i¢ s forcibl drjed, .for amle, .with rum air .fed. ret and in
a1 o £958 PR ofD e Jtpdrc 8 R sl R Bt oG Bhimitr®8ig] RO e m ¢ e
shower em tter during that drying process, the first water first attaches to
t he | aundFfyvead Iﬁ%sﬁg]éPYeééhe Yqui ckly than when spontaneously dried. As a
result, crystals with smaller particles and nore lattice defects form This
makes it Per  #Asranothprexamplecef the ppindriieg poeass dhewpenirol pnikBR eaygwrfoaet wit h
noi sture next tinme, and thus nmakes it easier for the silver ion to exert
t he ant i micomtobswech tish fallet spithdnyimgf the first svatadcoptairifig (he Bilwk idiuis sprayetl fematbov e
drying process, the control unit 80 nay perform control such that

shower emitter 200. That is, here, the operations performed from the 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 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



the spraying of the first water fromthe water feeding apparatus 300 is
performed and stopped alternately. In this case, during the period after
the first water is sprayed one tinme and before it is sprayed next tine, the
first water that has previously sprayed onto the laundry dries. This
permts the first water that has previously attached to the laundry to dry
quickly on a -57- little-by-littlie basis. As a result, crystals with still
smal ler particles and still nore lattice defects form This makes it still
easier for the silver ion to be elutet®-and thus makes it still easier for
the silver ion to exert the antimcrobial effect thereof. [0216] (5-5. Oher
Qper at i onis pTisible l@snare3cobrén 4 bighantirmgrobiadeffast duettp thesiludriion in lgundneat nent

Course) In any of the antimcrobial treatnment courses descri bed above, the
control u212]80 (SrhyAnpmidroiahTreatnemiwitiRilvet loaShowdri(Deyind)e first water
containing the silver ion is being sprayed, the washing tub 30 is rotated.
Rotating the wasivheg tHis! BntiificioBlaltre/mEmRecourt THE Yolsd (4)NRTRE. N 1) & seldMeg, This
prevents the first water being sprayed from being kept sprayed onto the sane

10 | i . i
part Oofyingans nyﬁr%cﬁ-o&fssl trRHE Yo Pfgzr\ga%.mg%r&%hﬁa tﬂ{z Btk A tuie B0 yﬁgm%or ayi ng

of the first water onto aundry. e control unit 80 e so

configyre Qr Ltati for agitating
aundrs virisl 8 Rk etk CoBlsife F SR shitued TR e B R | ¢
rot at ed V\@ e the first water is being sprayed, |laundry is agitated. Thus,
even when different parts of the laundry lie on top of one another, it is
possible to spra¥ the first water all _ over the |laundry. This permts the
silver i off2d3int aFereexample eyen pyhen daupdeyap dried st farsibly) hpt speripgeously, crysials t he
| aundry, and thereby nmakes it possible to obtain the antimcrobial effect
pecul i ar ofthe siher ionipresipitate on siiel sudfaeer of el avirglnn d iy this-kase, holygvemesiricn drytidge
control unit 80 rotate the pulsator 33 sinultaneously as it nakes the
washi ng t plocdds slowht, enamlsteric iargeepurtidies/and fetv latsice dafseth f@nd. 0 These crystals
10  have large surface arcas and few lattice defects, and therefore make it more difficult for the
silver ion 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 afier 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



20 attach the silver ion nore uniformy to the laundry. [0218] The control
unit 80 may performcontrol such that, while the first water is 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 nore quickly, and thus it is -58- possible to
securely produce crystals with snmaller particles and nore |attice defects.
This makes it still easier for the siJver ion contained in the first water
to be eluted, and thus makes it still’/éasier for the silver ion to exert

t he antlnlcroblal effect thereof. [0219] The control unit 80 may perform
control skillerbyfighic basis. f idssa reslt sxystalmwih siith gmalies pagticlds| apd rstill gmore dattieer ay ed
fromthe water feeding apparatus 300 by conbining together two or nore of

t he ant i nilefectsfomn. tFhisumakastit sidleasiersfof the siler (@) tochesebuted) ankd thiapnakes it still
Specifically, the control wunit 80 may performthe shower-spraying of the
first watessiecfonthaisiiven pntth exst thy estichiorobiial effect thereoShower emitter 200 in two or
nore of the rinsing, spin-drying, and drying processes included in the

washi ng p[ogc%dur@ -5.| OtHeP eOpeRitiont CTIMP! @dn 1B PLiBMedC DUFEE dD)AbERGHbiREd
above, the 10 first water 1s shower-sprayed in two processes, nanely the
rinsing ag atﬁﬁ t’b(ﬂl@é ng processes, included in the washing procedure.
Li kew se, ower - spraylng the first water in a plurality of processes

the siver | Lﬂea ekttt ﬁf\%ﬁ*@ﬁwﬂ%ﬁaﬁqﬁ’f@*i B one HE SRR o
Tt AN A e e
control such that the first water is sprayed fromthe shower emtter 200
duri ng at theavashing gh 30 isfrotated; ngpﬁgnaoﬁhﬁﬁféﬂ%ﬂg tyb 30 permits yherlgundrnopus Shereimted a
drying process. [0221] In which process to shower-spray the first water
cont ai ni noovdie This| prevenisdhe fizsy water being sprayed from being kept sprayed onto the same
10 part on the surface of laundry, and thus helps alleviate uneven spraying of the first water onto
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 puisator 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 siiver 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 is 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 Jaundry dries more quickly, and thus it is



determ ned by the control unit 80 according to the type of |aundry 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
determ nation thereof, shower-spray the first water fromthe shower emtter
200. [0222] For exanple, when an antimcrobial treatnment course is set in
conbination with, as a standard course, the soft course, the control unit
80 may so control that the antimcrobial -59- treatnent course (3) is
performed. That is, in this case, the gntrol unit 80 perforns the

shower -spraying of the first water onfy*during the rinsing process (in
particular, stored-water rinsing) included in the washing procedure. On the
ot her han@ossiplfele sepirelioredues erystals with waalies mertilss ardmiore lotiice dafeglsnbihisit i on
with, as a standard course, the dry course, the control 5 unit 80 may so
cont rol t makestingillgasiendor thelsilvdr 0w eomtamedtin o firstovat )to bs elptedf andrthub. makieat i s,
in this case, the control unit 80 perforns the shower-spraying of the first
wat er dur itrsgll edsger fornksd silyer iamth expit thedibtimitgotial effes seseof.ncl uded in the washi ng
procedure. [0223] Under such control by the control unit 80, it is possible
to att ach[omlrsn ITHe contfN uhi® 80 iy Yk firnd RBARN 'shi Bhiythe G vehitd? Gohmintdperhé ype of
the laundry. Thus, wth any type of laundry, it 10 is possible to apply

theretg t @ﬁe?i&liingﬁgﬁh itdln 1hE hatef fet&;]igé @ﬁﬁdsﬁ% by e&bihgﬁﬂe&m&g%@gy%; h

whi ch the rst t eér contal ning ver ionis s I-spraye
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operation/display unit 81, change the timng to both the stored-rinsing and
spi n-dryi sepysr gttes 280 i tyo g morgof therpnsing. spingrying anddrying-pregesses included
in the washing procedure. In the antimicrobial treatment course (5) described above, the
10  first water i1s shower-sprayed in two processes, namely the rinsing and spin-drying processes,
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



Next, a preferred range of the anmount of silver attached to the surface of

| aundry by the shower-spraying of the first water containing the silver ion
will be described. 20 [0226] Wth respect to this enbodi nent, testing was
conducted to study the relationship anong the anmount of silver attached per
kil ogram of |aundry when the first water is shower- sprayed thereto, the
antimcrobial effect exerted in the |laundry when that anount of silver is
attached thereto, and the snells given off fromthe |aundry. The ultinate
purpose is to find the preferred rang@-of the anount of silver attached.
-60- [02271 Here, the antimcrobial effect was evaluated by referring to the
guant i t attreagnené soursegy(3) rie pérfimed er That iid, e this cdsk,uthel catitssl ryifti fnperfirfod)e based
on JIS (Japanese Industrial Standard) L1902:2002. More specifically, a
sheet of shbathsphlyidghaftihd st Weenonle durgAhdHbsifOprotdse fih@Articwlat, Btopdd watkicr obi al
treatnment and a sheet of cloth A2 that has been treated with antimcrobial 5

treat Ment rp§ imdiiﬂ%yh%ﬁ%%&c@dﬁer O HeCEth&ndrd!! rhen 3 dardififi&Ebier © | ef t

at a tenperature of 37C for hours. Then, the number of germs was

measur ed QDuRaEBoslestadh oahBhli A o DSudd 0B00HD R UBE. Lo, Shects

in the inCrease or deCrease 0 gerns’as mcally
cal cul ated. found as, the bacteriostatic activi .val ue, on t.he. basis of
whi ch ot RS Ay S coafta) Tl g Brtimisiovi) Braied gouete (iR geimeg) gt i
guantitative testing nethod 10 menti oned above i s typically. conducted by
usi ng St aﬁbm@e@argr%méﬁgpﬂfomﬁ teshovsrseraying At the fisskwpter duringthe3¥RE on” was
used instead. [0228] For exanple, suppose that the nunbers of gerns after
t he | apseandfspingirying processes inchgled jn the 'waghing progeduide cl oth Al and 2.4 x 106 /
on the cloth A2, the bacteriostatic activity value equals log (1.9 x 10) -
| og (2.4 (022%)6) U©nderSuchicohiral Hy théovritrol heit 8@ idsipossiiie p dathwhensiltdrdon 5 si | ver
ion concentration and the bacteriostatic activity value under these
condi t i onfundr{ 2gRépriatefBictording to the type of the laundry.  Thus, with any type of laundry, it
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.
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Amount of Silver 0 0.7 1 Attached (mg / k Bacteriostatic 0.1 1 3.1
Activity Value [0230] The results shown in Table |I show that, as the anount
of silver attached per 20 kilogram of |aundry nonotonically increases, the
bacteriostatic activity value nonotonically increases. It is generally
recogni zed that an antim crobial effect can be obtained with a
bacteriostatic activity value of 2 or nore. Accordingly, as shown in Table
1, when the anount of silver attached per kilogramof |aundry is 1 ng or
nmore, the bacteriostatic activity -61=%%alue is 3.1 or nore, and thus it is
possible to obtain an antimcrobial effect. [0231] To further study the

rel at i onsf287lbet Hewnthe hetimicrobial effdct vias evatuatedibyabfeding o thelypanthative eestingst at i ¢
activity value, the results shown in Table 1 were tentatively plotted on a
graph.  Fmgthod Zgerma-isfeged fiidabseptionsmethad) ivasedain NS ¢Japiesd indastidl (Sthdardpen t he
anount of silver attached 5 and the bacteriostatic activity value based on

the resul L§om00N iMoEadTpl:ﬁﬁéanyIQZ&%l of\SloBNRVha: had ben dedized buthid® wegen found
that, when the amount of silver attached per kilogramof l[aundry is taken

al ong t he JigihdRitidblal aréa}tﬁmﬁt_xaha?isﬁéa 3PClol 82 BACHE UeBr LB EWRE Litihibdbbial/ Al UE 1S

taken along the vertical axis (y-axi s),0 the curve E"tglﬁat srmothI?y connects the
three oi.nt.s _qf i . an co Lpat.es. are equal, to the amunt of
silver Sgt Pgéuﬁ%@ wae‘rﬁ%eagﬁéﬁo?giaﬁgc ’ergégg' %&%{1@8% V tlsessl © eleé Ab Wpﬁ%ebl e |
can be ap I At by a not oni gal | i ncreasi ng .functiqn =
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attached that yields a bacteriostatic activity value of 2, i.e., the value
of x when the difierencs betwsam thetyo sheels in the Borepsey fecrgasg)of theppmber of grrm@spy j s
recogni zed that an antimcrobial effect can be obtained with a

logarithmically calculated was found as the bacteriostatic activity value, on the basis of which

the antimicrobial effect was evaluated. Testing using the quantitative testing method
10 mentioned above is typically conducted by using Staphylococcus aureus. In this

embodiment, however, Trichophyton was used instead.

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

x 10" / ml on the cloth Al and 2.4 x 10°/ ml 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 L 3.1

[0230]  The results shown in Table I show that, as the amount of silver attached per
20 kilogram of Jaundry 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 1, when the

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



15 bacteriostatic activity value of 2 or nore, Fig. 12 shows that, when the
anount of silver attached per kilogramof laundry is 0.9 ng or nore, it is
possible to obtain an antim crobial effect. [0234] The rel ati onship between
t he amount of silver attached per kilogramof |aundry and the |ight
reflectivity obtained with that anount of silver attached al so was studi ed.
The 20 results are shown in Table 2. Here, light reflectivity is given as a
ratio relative to unity light reflectivity, nanely 1, obtained when no
treatment is perforned (i.e., when t hebhmount of “silver attached is 0 ng /
kg). -62- [0235] [TABLE 2] Ampunt of Silver 0 10 19 Attached (ng / K

Ref | ect i vValye is Floxmoge, and thupiy ispogsible tarohtin g antiseicbial effect. 0236] As t he
results shown in Table 2 indicate, when the anount of silver attached per 5
ki | ogr am BR31Jaunde fumles stdp tite relxtiogshipt betwekinf the mewumt ofrsilvergdttackedf dndahé vity as
conpared to when no treatnent was perforned was about 1 % and was not

visual | y baemgstaticesttividy vale) thieassults shdvanint Tablealweio tentidtively Ipldtied dhtagefmd was 19
ng or nore, the difference in light reflectivity as conpared to when no

treat ment Figag R %x@;tsm%pm&nﬁfonlcmtwm%oésh% bEMELNVIRS aMibisid BF Sitver aftschei zed.
This is considere 0 be because bl ack substances originating fromsilver 10

cubst ancotit e PRl HERRS, dflviy Rl o e Rllhn AAABY, TN SUndry that s
oL A g5 Y20 Rl ST e R B SR P b e
ATOUNE OF | gram of fhundsy 1 1akbt Along the RorZ0ntAl axis (raxid) and the bacteriotatic attivey
value is taken along the vertical axis (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  bacteriostatic 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.¢., 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 bacteriostatic 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, namély 1, obtained when no treatment is performed (i.e., when the amount of

silver attached is 0 mg / kg).



and nore preferably 10 ng or less. 15 [0237] Next, the relationship between
t he anobunt of silver attached per kilogramof |aundry and the odors was
studi ed. Sheets of cloth that have gone through a washing procedure
(including spin-drying) were left, in a wet state, at 37Cin an air-tight,
constant- tenperature bath for 18 hours. Wile sheets of cloth to which
silver was not attached gave off foul odors, those to which 0.1 ng of
silver was attached per kil ogram of I%ﬁndry did not 20 under the sane
conditions. This suggests that, whentMé anmount of silver attached per
kilogramof laundry is 0.1 ng or nore, it is possible to surely suppress,
with the [Q??@ﬂmd?ééﬁﬁlz] effect of the silver (silver ion) attached to the

| aundry, odors that are so strong that humans feel themto be foul. -63-

[ 0238] When the rel ationship anong the antim crobial effect, the |ight
reflectivity, and the |od@nounsofSingt dgred co rehenvaeI y, it is believed
that the anmount of silverahsh&as igghgqd per 1 iIodPa of laundry is 0.1 ng
at the m ni num preferaﬁmﬁiﬁ%dmre, and fdeaffy 1 ng or nore. On the
ot her hand the upper 'imthlﬂf:rehlggkﬁﬁ%}wt bf [s0.P¥¢r0.%t fached per kil ogram of
5 laundry is preferabl y—t+ess—tmamr—to><rg—and—+deat—y—10 ng or | ess. Thus, a
preferred range of the anount of silver attached per kilogramof |aundry
can be determ ned as one of different. conbinations of these | ower and upper
limts. [[023d] Nascthe results,showadn hable 2 indigate,henithe, pmamnt p silver atiachediper o

| aundry and the antimcrobial effect obtained when washing is perforned

t hr ougg &ilogmmend damdry wns abeiitil@meg, ghe diffgench gwhght reflectivitylas compdredsie whsacr i bed.
In this sequence, washing (8701), mdway spin-drying (S702), shower rinsing
(S703), awdreatnmbrbyas pirforded was) abds? 045, and rveas mor ¥ioualiy decdgnizédl. aBy contdspar y
sequence, and then, as final rinsing, stored-water rinsing was perforned

with 300 wiRhhéirhotit of GReM@iaclied o4 19ng Sr7Abk; thelAaT@aict o lightrelleativieisn- dryi ng
(S706) was perforned,

compared to when no treatment was performed was as large as 3 %, and was visually

recognized. This is considered to be because 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. QOut 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 silver 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 1o the laundry, odors that are so strong that humans

feel them to be foul.



and neanwhile, while spin-drying rotation is perfornmed at 100 rpm a shower
of 600 ppb 15 silver ion water is sprayed for one mnute (S707). Thereafter,
the shower is stopped, but the spin-drying rotation is maintained for five
m nutes (S708). Thereafter, final spin-drying is perfornmed (S709). [0240]
Here, in step S708, the washing tub 30 is rotated with the drain val ve 68
closed, and this differs fromwhat is perforned 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 unlt 80 (controlling nmeans) control s
the drain valve 68 for draining the\Mﬁ I nsi de the washing tub 30 in such

a way th ai nded fo red ned period of tinme (in the
above i@ﬁ%{] nwrl!‘g'éhﬁr% ‘@%’pm%ﬂf&‘f’ﬁ@ Hf én?% ‘%F@?WQCWWW wat er
fromthe %Power emtter 200, and al s controls t he washing tub 30 so that
it rot at eXOF S FoIdeted comprehensively; it isepeer dant the amunt of sibver tq ippattathetliper above

control of the drain valve 68 by the control unit 80 is achieved, for
exanpl e, Kipgrameof layndayislyl mgrah g minimung nxefetablyd.9 ing o tmoré, abéudeg]lysﬂ)magyed from
the shower emtter 200, the drain valve 68 is closed, and draining is

suspendedorfmorea @ duetler hante ppyer fishitof olie dnhount §ff sillIVeﬂttadshéH @er Kilogeanibut es)
after the end of the spraying of the shower. Alternatively, after the end

of the5sphanirn® péfeabiyNewRant 19eA, ahe iRV g%méssfr RS a ﬁr@férr&’d finde Y@ ve 68

is kept closed for a predeterm ned period time (for exanple, Tive

M nutes) g ain'fl%ﬁt 2 aRSkehbd eﬁyﬁ&ﬁﬁpt he‘ﬂ-}ag% Bh B deRerfifel 3¢ gné gf?éiﬁ}ereﬁ om

anong sheets o I ot h washed thro uence descri be ove 10

sanpl es wer 8. ex P?sao%ﬁe%lmgaﬁfuﬁpﬁr 5l%pt of silver attached was neasured on

them The resu are sh 14. Asshownlnthlsflgure in all the
sarrpnl)(raz iﬁ@ﬁ%ﬂ%&ge‘?ﬁé\égw%ﬁﬁc hed of sd | ogr arﬂ fto iala ncﬂ_yy vylas 0.9 ngy
antimicrobial effect obtained when washing is performed through a sequence of operations as
10 shown in Fig. 13 will be described. In this sequence, washing (8701), midway spin-drying
(8702), 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 ton water fed in (§705). Thereafter, midway spin-drying ($706) 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



sanpl es produced under these conditions were subjected to testing conducted,
by using Trichophyton, by referring to the quantitative testing nethod
(germinfected fluid absorption 15 nmethod) based on JI'S (Japanese I ndustri al
St andard) L1902:2002. In this testing, a bacteriostatic activity val ue of
2.0 or nore was obtained, and thus an antim crobial effect was obtained.

[ 0243] Mbreover, sanples produced through the sequence shown in Fig. 13 and
sanples that were subjected to stored-water rinsing using 90 ppb silver ion
water as final rinsing 20 w thout thé”Spraying of a shower were subjected,
by usi ng Pseudononas aerugi nosa as gerns, to the quantitative testing nmethod
(germ i nfid@®ed fluid absorption method) based on JI'S (Japanese |ndustria

St andard) L1902: 2002. Wereas the former yielded a bacteriostatic activity
val ue of [#24l]or Therabovearahtiohof thei drhidedhvans8alnt thei conodli alit 80 fseachievéd)dor at t er
yielded a bacteriostatic activity value of 2.0 or |less. -65- [0244]

Fur t her mogxamplai infthe fotlohviiy Mlgier. OfWhIN a GRdwedlis Rl bdd) ¥BS el froniHeCows 2
hydr ophobi ¢ fi ber, those produced through the sequence shown in Fig. 13 and

those t hadmit€r 200, e HaRGaRe 68 B 1Rl Shld WRlifihg 1sisBPbRRd Y5 A \dedbt-rRfRa phdoger T on
water as final rinsing wthout the sprayl%gsgiha shoﬁﬂ? Wer ¢ sug%ggted, by
using $taphyl t,0 e 5 guaphitative sti ng, met hod
(gern}?nfectéﬂﬁgﬁﬁ#@ﬂggﬁgﬁ%?&%%%%%3%83¥‘%Q@éﬁ”ﬁ@gBF@Féﬁaﬁﬁneé ““?ﬂ%ﬁstria
St andard) J1.1902:2002. Wereas the former, yiel ded a bgcteriostatic activity
val ue of % e&Wgﬁgﬁﬁfm§WBgPﬁﬁ§EVW5ﬁgﬁﬂﬂEﬁ%QW?VWPEW' a eéh?%&@?“?ﬁ@ | atter
yi el ded gﬁpacteriostatic activity value of 2.0 or less. [0245] For_
conpar i sofPt slped for aprpdeiesmined PW?%Ofvtﬁ%C (errexampleofivemisgtes) sl that dginingist 10
performng spin-drying rotation for five mnutes, after the end of the
sprayi ng ospeadedbinog thigedod.anount of silver attached per kilogram of |aundry
was 1.6 ng on average. This is
[0242]  From among sheets of cloth washed through the sequence described above, 12
10 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) 1.1902:2002. 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 acruginosa as germs,
to the quantitative testing method (germ-infected fluid absorption method) based on JIS
(Japanese Industrial Standard) L1902:2002. 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.



considered to be because the silver ion sprayed in the formof a shower onto
cloth takes tine to seep into the texture, and thus, when final rinsing is
performed i medi ately, the anmount of silver attached di m ni shes.
Accordingly, it can be said that, by making the control unit 80 15 keep the
drain valve 68 closed for a predeterm ned period of tinme after the spraying
of a shower, it is possible to permt the silver ion contained in the

remai ning water to seep deep into and be absorbed by the texture (i.e., not
only the superficial part but also thg interior part thereof). [0246]

Mor eover, by performng spin-drying r Pati on (S708) during the predeterm ned
20 perio f ti nti oned above, it is _possible to permt the silver ion
wat er fe30$4ﬁ]tor£er’+ﬁgr‘§7“°{?pm)é(‘rt]%l amalss madsr of imegasotionr bt polypsteRemdisp Befmit the
| aundry that has noved outward inside the washing tub 30 during the

pr evi ous|hydrephabis fikes these negduegs theodgly tha gequerreshowm IniR €l 3 apd thoge thatuverh wat er .
[0247] Specifically, by suspending draining for a predeterm ned period of

ti me aft enbjedted tocoredsprtry ringing fusing 90 gpk silver tion wateo as fibdl airsing pathout the he
treatment substance to be absorbed by |aundry (cloth). However, if the
washi ng tsphyid@ dfedreliowier averé agbjectédy BMasivp Staphylecocdizeuréificas & tocBt ai ni ng
the treatnent substance sprayed in the formof a shower collects in a bottom

porti of Qfuaktifivea&iihg thethal (ganpiﬂft%fed quﬁi’wsb’lgtibﬁ‘ nighﬁdp%&@aa mm;g%ﬂcsef t he

washing tub 30 is 5 provided the pul sator 3 and thus, even the drain

I 88 i _pu! . : &7 :
tol et s dgfP S 1585060, SRl Be30all AR BBl O\aEE |

|l oth P. 48] B A h hi tub. 30 i. tated, th

ent i udhi 20 8 wate, AS, e s Brastitierp B Dol KOdHEs RafioRae,  se as
shown in Fi,g. 15B. This nmakes it possible to 10 permt the water to nake
cont act VicHAOtYeReof SPRrIssind t hereby increase the amount of the

[0245]  For comparison, when final spin-drying was performed immediately, 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.c., 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



treatment substance that attaches to the cloth P. In a case where m dway
spin-drying is perfornmed before a process involving the spraying of shower
water, as shown in Fig. I5C the cloth Pis driven to the conmer under
centrifugal force. Thus, a greater effect is obtained. Wen the washing tub
30 has no holes at least in a bottomportion thereof, the water 15
containing the treatnent 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 _perforns control such that the
washing tub 30 is rotated V\/nile t he d|§|n valve 68 is closed. Wen the
washing tub 30 is rotated, %Water i nside the washing tub 30 rises under
centri f ugBrYIg e showsndit iy B%Sa leptgyRermit the, tgatments quﬁ'én%apeﬁ’e plsorksd Wr ai ned
through the drain valve 68 | ocated bel ow. Accordingly, when the washing tub
30 is rotlendey @lotlyy Haweveprifitherwpshing bsHbwmains tah ees ea shownain Fig. oS Ad hes  not
necessarily have to be closed. [0250] (7. Effects of the Present |nvention)
As descr iviatat calteming the inestreent Substincrspegypd irathe ford0il azhawerdiolerts in a bottopr esent
-67- invention is an apparatus (nethod) for feeding water to a target (for

exanpl e, poaioRcfyle Wwashidg tulf B0lundet frawal. eMn detbribs portivi oietek Washingaih agiger (an

ion elution unit 100) for adding a treatnment substance (for exarrpl e, the

silvergi ryga h r r Oshe | the form
of a s%o%%waf{ahiehemadtl\%ﬁﬁﬁgdaﬁ%g?%i gvﬁll gﬁfﬂ ttﬁee?i[gﬁl(r)g%laéfjgst% Eecq,(%égdrpgtgf wal\t/ebrr eover,

Fecdi ng. apiaiet 18 AR RUE oRG llMuldly PR 5 s AR e Bt 558, S

water to a t r\gg;t to ePfed with water. As a result, the following effects
can be obt°8 tPﬁ%'Q In a water solution, silver is present in the form

of the silver ion (Ag). This silver ion exerts a disinfecting effect. As
wat er corl0&t8i ngBx ﬁ%ﬂ 4 pden thenwashinggrbB8ds rqtpiad, the centrifugal force resulting

from the rotation permits the water to rise as shown in Fig. 15B. This makes it possible to
10 permit the water to make contact with the 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 tb 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



10 silver ion concentration in the water increases, with the result that the
silver ion forns salts with negative ions present in the water, and
precipitates as solid substances (silver conpounds). As salts, AgCl, AgCH,
and ot her conpounds are supposed to be present. Since these are unstable,

t hey deconpose into Ag20 and Ag. Cenerally, Ag20 and Ag are nearly

I nsoluble, but, in reality, the silver ion is eluted from Ag20 and Ag
present at the 15 surface of |aundry, and exerts a disinfecting effect. It
is known that the surface of a solid-fd- unstable in terns of energy, and
differs fromthe interior in properties and conposition, with the result

t hat el utinwsnticanid ap lapparatise(methodh for ifergirgdivatertts aitargetd(far exampleylatmiry)akde pl ace at
the surface. 1In the present invention, the silver ion is supposed to be

el uted f fahwitlheart) abdBerevidddheitl ikkfided (an At2MitidA dnAd 00)20r hdi2a2d rddhaent wat er
containing the silver ionis dried, the silver ion precipitates in the form

of a finguRewss %ﬁ% Rl & sfer ) Y& The G QHD S Shovhé Bmftfer 7B &y sﬁéaymg,rmand
sil ver oxi de. en these substances nake contact wth water hext tinme, the

silver i kS e 0, I hey ex .0
di si nf ec?&ng’?@f %%:?ﬂ“{cbz W’E‘i} %ﬁéﬂmﬁ‘?@sﬁ é‘{z"i %&Ersﬁtéé{r]g}[% i 8?&(?%% first
water) . fromt hower emtter. 200 -68- as in.this inventjon, it is possible
o et e athad B SHIRE viateh pisocling 1o 1 Brese RRYSTRTLUSH A VA PACPiE S0PRERS b o
and therebg qui cken the drying thereof. As silver ion water dries, the

subst anc &80 ae@eding;t9 the,preseni ipxentiop o snrasBOWEIWateRp & tarspirie b fed with waisr.
crystals. Here, the quicker the drying, the shorter the tine in which the
preci pi t aAs anesulif the follomangsefieats ean e ahtainedand t hus the snmaller the 5 crystals
obtai ned, and the nore detects they include. Since the dissolution of

crystal s [02510r S Inaf whtat §ol@tdndsihves isSpresent tidihe Jorinb of ther dikecnqighhe Thisyst al s,
the smaller the particles of crystals, and the nore lattice defects they

have, the;i0grien R ¥ disietunl SRRV CAs Hhakr %Bﬁtﬂiﬁfnfg! B8 siiver §btl bRforatds O SUCH
crystals nore easily, and this makes themeffective in obtaining a

di si nfl@ Cld10& ion concentration in the water increases, with the result that the silver ion forms salts

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
Ag0O 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 cmitter 200



effect. 10 [0254] That is, according to the present invention, |iquid
droplets that have snmall particles and are thus easy to dry are
shower - sprayed so as to be attached to the surface of laundry. This nakes
it easy for the silver ion contained in the liquid droplets to be eluted at
the surface of laundry, and thus nmakes it easy for the silver ion to exert
the antimcrobial effect peculiar thereto. 15 [0255] Accordingly, when
silver ion water is shower-sprayed, bé qui ckening the drying thereof, for
exanpl e, by sending air thereto, it T 8possible to produce crystals with
still nore lattice defects so as to make it still easier for the silver ion
to be el @ &uthis|invenhions itviapossible tosincrpass shelruefacecaréasraf Hignidetudpdets of thhsilver
antimcrobial effect of the silver ion. [0256] Incidentally, the silver ion
i s not eliut wstef amirtherelysquidken dlie driying eierendnpAssitier ion Witer dri2, the sgdsrahes absence
of noisture. This, however, produces no problem since, in an environnent
conpl et els)cH dsQRe §ilverMoiisSdIVéEther@RY precifile dhrystdd25 Herd, Mmedquickeethag)ig, | aundry
is water-repellent cloth, even when the laundry is dipped in silver ion

wat er, a'mbnaqheﬁﬁr@ﬁfn \aﬁeﬁmﬁmicﬂ)iﬁﬁ& c?}s@%%i@éssﬁlﬁ,kﬁﬁ thils thd st L€ tO

effectively attac e silver ‘contained Int ver 1on water to the
cloth..Even,.i

n,a.case -69- where the.l aundry. i s .no o.far. as
vater -3 opB PTG iR mal Rl T g MiooE e iRuor HaPRal o3 es ot
absorb much water, and therefore, en when it i | pped_in_silver ion
water, ndt e et fing g svifoce of ihe capiglerthe S Fheparsles A sl ey
remains in the cloth. [0258] By contrast, in a case where |iquid droplets of
si | ver i dhe mareclattige defsets Weey -hape, dhemoreseasidy they wdissplye.at Theosilxer ion icelted as in
t he present invention, even if the liquid droplets do not seep into the
cl ot h, byfrdne audhnerydtdle moon easile, andr thiscmales thdme effeaiive ih@btining a tdisinfeqiingsi bl e to
surely attach the silver contained in the liquid droplets to the cloth.
Thus, it dffectpossible to efficiently

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 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 10 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



attach silver even to | owwater-absorption cloth. Mreover, when silver is
attached in this way, the anmount 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 nmuch silver is attached to

hi gh-wat er - absorption cloth. [0259] Mreover, by spraying silver ion water
in the formof a shower, it is possible to spread the silver ion all over
the cloth with a small anmount of water. This nakes it possible to produce
hi gh-concentration silver ion water wi%h the same armount of water, and thus
to 15 performantimcrobial treatnment with a high antimcrobial effect.

Mor eover , where thi laundrysenot se far 8s wtesepdilest hup hgdrophohitobuth sych 26 Clentivat fibey, t h

| ow wat er - absorption cloth that does not absorb nmuch water, since the

si |l ver i dndeées notwbsbbrmuchf waers ielhérefose, abématadit th diget liy silvee it Rated, hotl S
possible to Il et nuch silver remain on the cloth. Mreover, by using a

dryi ng f unGdhivdfter rérhaihSinRIRSHMR) Md ks hECHE V& rbihilRs AQhd QoI red for the
silver ion water to dry and for the silver ion to stably attach to the

cloth. TRhsima ' 0SS . L Cl ' L.Qn remain
on the cl %'?18] [g?%?ﬂn E’E/l’ei?llsai %ﬁ%%%gﬁ %;&sgétﬁg{éérrx%r{ Fgatgllh%g“?ds& ely(r?\’érﬁl* I ci ent
w th a.singl essi.on.of, .treatnment, by repeating.the shower-sprayi ng of

si | ver i osr?ga\ﬁ&%rééﬂegi %‘2188'3@% pf%erftﬁ%vrﬁgﬁg‘é °¥Wé9“‘5#ﬂ-8wﬁ[‘}" et%‘?‘?%rseﬂgt t ached.
For exanple, in silJver ion rinsing in which antimcrobial 70 treatnent is
per f or medit theclety beleaying, thamio thesfustaesiof the ¢lath tadive i is prssiblg to purebyditgch; s

conpl et el di pped in water. Repeating such antim crobial treatnent causes

t he sil vethe silveyiconigingd imthealiquididropletshie theehnlr.y Thus,bit isnpeskible tof éfficimsly di pped
in water. Thus, repeated treatnment proves to be not very effective. It is
bel i eved dttaeli silvey eveni to dow-wak-absogeioaiclth.of Marebven) whienlsiladr iS attschad frethis si | ver
i on water of the same concentration or of gradually increasing

concent r alvhyg ke amint iof sih@s attivhed (sOlitle evfRiRhedd sy 06BN NThe, dvBe wheh it Cr obi al
effect resulting fromthe previously
10 concentration of silver jon water is increased, it never occurs that too much silver is attached
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 ;his 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 nmakes repeated treatnent involving repeated
shower -spraying of silver ion water very effective. [0263] In particular

if, after shower-spraying, the cloth gﬂ dried without being subjected to
spin-drying, the silver ion is not washéd off by the water drained during
spin-drying. Thus, 15 it is possible to stably attach the silver ion to

cl ot h durteAtnegt ipipsgormed yrith; silver ign wiates stergd dn the (wates tyin30; ilayindrytis corapletglyl t he
silver ion remain on the cloth, and thereby to obtain a high antim crobi al

ef fect exdipreddinbyatehe Repeating sush. aftigigabial\veasmentr causss ther silMen gpreviiduslyr i on
water in the formof a shower, it is possible to spread the silver ion over
a w de arattached td shenleundry @l bd whshed tolff @hendippedainonandr. oThusakepeated HBatment
Accordingly, as conpared with a nethod whereby laundry is dipped in silver

i on wat erprovek td Be RAVEYRIFRcHR. URSs BIRDET th&OPE &g idtea6scS4ibry 6f antifieryfdler with
the sane anbunt of the silver ion. 1In general, to increase the amobunt of

the sibvefesithe Blvat B yBRE ofthe barhd Eceratibrfordf SRR norting SYQHRAns | O

i ncrease the current that Is pass etween t ctro and 114. By

contrast,. accordi to the present i nventign, ki i s possibl wi t hout taking
stch noadh PRl Rk ent 1 \BFERE Y e RERRIG S b SRt B QY ¢ G
of I ng to be attached r kilogramof |aundry. On the other hand, an
amount of ataeheds V"E%W‘B%\WE@‘F‘@&O that attached by the dipping nmnethod can be
attached with reduced anounts of water and of silver used. [0265] The water
f eedi ng dfgédlat udowoEr, e e ersdiwhgrersiverien yatesis sprayqdia tird form gba shawseas ins above
can be used also as a water spraying apparatus (for exanple, a dish

washer - drthisrembodiment, 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 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 jon remain on the cloth, and thereby to obtain a high antimicrobial
effect exerted by the silver ion.

[0264] Moreover, by spraying silver jon 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



That is, it is possible to realize a water spraying apparatus that is
provided with the water feeding apparatus 300 according to the present

i nvention 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 shower water
containing a treatnment substance that suits the target, it is possible to
qui cken the drying of liquid dropl ets‘it‘tached to the surface of the target
so that the  treatnent substance crystallizes in a state that permts it to
be easi | yeuny b amopd of silveragdasge 55 ofthe prdseef 1 tpa, beraitaghadenes &ilpgramapdi er f or
the treatment substance to be eluted when it nakes contact with noisture
next ti ndaundryd Makbsother haad,aranfognt oflséverrcompaable te thabattanked tydhedippingt he
effect peculiar thereto that suits the target. In this way, it is possible
t 0 sur el ynaltdaianbe altatfiedrveatit rediceé ameurttdeitwasetiahd of fifverwead. targets. [0267] (8.
O her Features) 20 Next, other features of the present invention will be

descri bedp265] 026Gk Walerlfeedifg appdtiths D0Akdotding) €0 GRNSreseHE idvetiodl ddsEiebel ON
elution unit 100 is as shown I1n Figs. 7to 9. Inthis ion elution unit 100,
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copper ion, i.e., formed as silver (or zinc) ]
constructed that shower water is sprayed from the 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 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. 7t0 9. In this
jon elution unit 100, the electrodes 113 and 114 described above may be formed as electrodes

that correspond to a plurality of metals.



5 el ectrodes or copper electrodes, it is possible to elute selectively
either the silver (or zinc) ion or the copper ion or both. This makes it
possible to obtain selectively either the effect of the silver (or zinc)
ion or the effect of the copper ion or sinultaneously both, |leading to

I ncreased usefulness. [0270] The electrodes 113 and 114, to which a
positive and a negative voltage are applied 10 respectively, of the ion
elution unit 100 may be a pair of el ech,rodes of which one is a silver

el ectrode and the other is a copper el éctrode. Alternatively, the ion

el ution 1t _may, be s constructed as,to i.nclude a.pair of el ectrodes of

ohi ch bot 11269 YA esfrbedcaflin dbe ‘éfraﬂ%tzw&r“’"sp"ﬁiff“e‘%!' s XF g exeslletthi ch
both are copper, .el ectrodes. [0271] In the forner case described above,

ei t her by2nkEssobig] ofisel prsl the icoPRSE iqsy exerie an gxqellent antifingad gHecto gAsgordingly,

el ectrodes 113 and 114 constant or by reversing themat predetermned tine

i nt er val swhant the #lastreddsbl 13 ansl &l4up theejoncelntion ynibd0f apg formed mst eledtiodesi ons. On
the other band, in the latter case described above, by applying voltages to
bot h pai r@redpoadieg to dateslvdrl@r aind) fohdor the toprer pus $.eb fanied aobiledrnobaint) of t he
nmetallic ions, and, by applying voltages to only one of the two pairs of

el ect r gdegdeckbdesdi doppbfeledtiodess itROpSskiBleqo Riteedelicvebetitief theellver ¢st 2incd of the
two 20 netallic ions. [02721 The ion elution unit for eluting a netallic

lon is nof;dhd &Jpgﬁ%ﬁ & BoRE 188 rﬁ%&é& e QBssiiid fo oblsﬁx?se’i%éﬁfﬂ% E{ﬂ% ('ghét SriRed

above. The 10n ution unit may or exanple, o at  has an ion

eluting nmagerial. ((f.or a LlLver sulfj.de,a sil.ver tin terial)

noused 1 ne (ofpd e R of Bt rorbR o B dRe R hodkeadielb BB 20 L 0

through the_cartridge (i.e., -73- without application of a voltage). In this
BiRess)

case, the%€ unit 80 can control the ambunt of the netallic ion

contained in the shower-sprayed water by adjusting, with the shower feed
val ve 50cl02{Hle aRbmectigdesidp apd | Ky te which a ppaitiveand @insgatiyp veltage are applied

10 respectively, of the ion elution unit 100 may be a pair of electrodes of which one is a silver
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 band, m
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 jon 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 cartridge (i,



[0273] In this enbodi nent, only one ion elution unit 100 is provided so as
to correspond 5 to the shower feed valve 50c. It is, however also possible
to provide two ion elution units 100 to correspond to the main feed val ve
50a and the shower feed valve 50c, respectively. |In this case, silver ion
water can be fed as main feedwater into the washing tub 30 in a short tine,
and thus it is possible to performantimcrobial treatnment quickly in
stored-water rinsing. [0274] (8-2. Shower Emitter) 10 The shower em tter
200 described in this enbodi nent has siiply to spread noisture in the form
of a shower, all qgver the target to be fed with water, and thus may be of

the type Yihept @Pﬁf’%‘oa of Ayakasehi I this sase thesongabimit 80ofan warteql thef amouakefnpl e i n
the formof a mst or a spray. The shower emtter 200 may be not of the
type t hatthe metallionign cpntained, iy thgrshpwerysperyed aNates by i adivstingy evithathe shavesr feed spr ayed
but of the type that spreads water by sone neans after 15 emtting water.
Even i n avabes@ctheansount ofbzatrefed foahe onictusiomatier only in one direction is used
as the shower emtter 200, one of the nozzle and the target nay be noved

relative [0273}he Htthie embsdimerabnly de Yot ebitionSinf N0E aCprovifidd o /NS bdrdpstd t he
surface of the target. Alternatively, a stream of air may be produced by

the use of; R {(Iﬁ@depfeea hgvé iskse 3pis} imevepals‘% B(%assiBfei B SRR tgjohignv\eyfaﬂ&’lj Ghits T ube,

liquid is sucked up and formed Iinto a ms 0 produce a sho .

Al ter nat i g tﬁ;cgh%*%%%ﬁﬁ%% NN %%fvg‘r%og RO RSB G LS g@%{ﬁoecf ResBghdy

formed in s, as by oduci ng "a

supersonic vibrataor or the lik 275] . Fj 16 .i s erspective view show ng
an out| i nlg‘t c?‘c!‘?e”@%’é’f’r icﬁ‘h&b%e é‘s\féé"h% dw"ﬁﬂl‘“‘?ﬁ@%&w tPlhéb/éF% r
emtter 200 enploying a supersonic vibrator. On the top face of the washer
401 is préos.dad thtdpeossibledo perfprmamtimigrohia) freaimeatquickly i stared-waiarmnsingt o be
put in -74- and taken out of a washing tub. The lid 402 is fitted with a
super soni B2pHr t | B-2. Whewerdgnitteppar at us 405 (vi brator). Mreover, an
unillustrated silver ion elution unit (corresponding to

10 The shower emitter 200 described in this embodiment 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 Venturi
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



the ion elution unit 100) is provided in the route of a feed pipe 410

|l eading to the partial washing apparatus 405. Here, water is fed in in such
a way that the water nakes contact 5 with a nmetal horn connected to the
supersoni c vibrator provided inside the partial washing apparatus 405.
[0276] The silver ionis 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, Dby atgitdl@n tdik Sf QOWSShintC biton, Thei K/ @02 P fitte@bth b Suddisdlid peiar washidg
target to be fed with water, an antimcrobial effect was obtained that was

simlar &51%&0@@%?&8@? MbrE@@ermqus@raéEE%rii& El-gﬁ?n dnit {cogrespoﬂdin to

construction ere the silver ton1s attac ot ar ge yusing a

shower. [0277] ,\Wen a wer _nozzle i.s used,.t ke t oht ai ned Iiquid
dropl et s [ﬂéenjéﬁnl elutqpounit, i@sls (Péﬂ’(lé%‘% b‘hhﬁrriofriec%fsﬁ ?‘??gae%lp? g T@éeaﬁﬁﬁetostg‘ﬁlﬂa%‘all
However, small holes are liable to cause 15 water to remain in the water
feed routvshing appayeths 4B83.eclilprier aates isrisd malpssaick [2oye thyt ther wataumekesaeantact o
remain inside the ion elution unit. In particular, in a construction where
the ¢ utwithna umetdl hom permetctdédo whe buperseaicrvibasor poededidsideathe pagtial ataslfing
short-circuiting between the electrodes. To avoid this, it is necessary to

secure eadwarg{@hmge, as by providing a plurality of outflow ports.
Mor eover, When hi gh-concentration silver ion water is used, the holes 20

the use o2y it eaRR 5 U0 dteraths TS 7 i 58 T R R oo S 58
wi t hout meking the holes snaller. This hel ps avoid the _disadvant ages
ment i onedPagighWashingapnaiatys 40 and thechqrp pmady toavibradg ayithy e pesaltyhas the sifver s
stopped, silver ion water can be fed without being forned into a mst. This
i s convenom mvater| idnfermokel il e mitPCWhiant ibg | wsir§v )His <@Bstruction, silver ion water is
10  attached to a target to be fed with water, an antimicrobial effect was obtained that was similar
to that obtained in the washer 1 shown in Fig. 7, 1.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 lable 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, the holes
20 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

stopped, silver ion water can be fed without being formed into a mist. This is convenient

[Amended Sheet (PCT Article 34)]



when silver ion water is collected in a container so as to be used for other
pur poses. [0279] Moreover, the washer 401 of this enbodinent is of the type
that is provided with a mnetal horn to which water is fed as necessary.
However, the washer 401 nay be so constructed that, instead of water being
fed in as necessary, the horn or the vibrator is dipped 5 in stored water.
[0280] Alternatively, a fan, air punp,-7¥-the |like nmay be used to send or
suck air so that a mst containing the silver ionis fed to the target.

Thi s mak&gheh kilRQ3SH Rhr [sLoR¥&Ed inPconfitidr §b G& %e%se@for%%??g@%&%a on a

target extending in a wde area or |ocated at a renote p [ 0281] The

h ] Il b d . h d
10 the tAVHE" of VERNE: WBSFERRAIn o REKRPb R G B e Pafiargridea wilt 10°°

Specifically, it is possible to spray a shower containing an antimn crobial
i on such gl kEndto| weich walspdy fedyas zieprssarpn blewisyver dhe wabarpt®, maykbe shen
si nk, chopping board, toy, floor, carpet, bathtub, toilet, or urinal to
obt ai n  annsmtiedithatpinstabd of Wetet beihg fadsinak necessm g, the Bomoorahe aipratomis tdiygefl or m
of a shower or the like, liquid droplets containing an antim crobial ion

i nto tdhe jgakbrddaydi@ove gerns present in the air. It is 15 also possible to
spray themonto a pet or plant to prevent odors and di seases ascribable to

bact eri 282 Vi . 1 qui ophet s cont aini n . anti.m cr.obi al

i on ont 06{9 %4(93, i‘I}:ﬂtiE)sAaé‘ggl S ’ean{@%p‘g’eogi}heﬂﬂ%h@% g? ?%%ﬁab g&dla ef %15 S%ﬁlﬁi?ﬁeep
the food fresh. As Il .as the silver, copper, and zinc ions, the nickel,
pal | adi urfiSh FARIFIRES h%g’ﬁhﬁ?n iniferb i g taseRt o hisr maksssit ppssiblpeton pxeat PBct  of
retarding the aging and deterioration in freshness of plants caused by

et hyl ene.anfimirgobiblyorsyireagfing oniadaigdt cktaydinetis acade aieaionipcstad ht arnictaplace.
vegetables, fruits, and cut flowers, it is possible to keep them fresh.
[0283] (§o281]Tr eahd'RidiveSemfiter A&Snot hecebialily BAVRQE bERuntcd 904 Wdshéd) nexXddtp! e of

the treatnment substance that is added to

10 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
droplets containing an antimicrobial ion into the air to remove germs present in the air. Itis

15 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,
copper, and zinc ions, the nickel, palladium, platinum, rhodium, ruthenium, and other ions

20 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)

In this embodiment, used as an example of the treatment substance that is added to

[Amended Sheet (PCT Article 34)]



[ Arvended Sheet (PCT Article 34)] -76- the water that is fed to the adder
(ion elution unit 100) is the silver ion. However, the treatnent substance
actually used is not limted to the silver ion. As the treatnent agent, a
sust ai ned-rel ease agent nmay be used. Also in that case, on the sane
principle as described previously, it is possible to easily exploit the
effect peculiar to the sustained-releas®-agent. 5 [0284] (deleted) [0285]
Here, a sustained-rel ease agent is a material containing silver which, when

brought (Hen§ e @k 3€ FedMd {hew@édef (iofl" et hmt nebERSHE d;k}er sfinl V&IoweQBr, the

Exanmpl es 1 nclude hardly soluble “silver sulfide that |sso ves gradually,

zeolite i ni silver.that ver ion ua

el ut ed, \%g%]g‘?m Suﬁg S agc glsl %:eg At & trqillnﬂg 4{%&}’% Sl}‘v\?éf‘onl on %‘ﬁ e@?’ﬂ?’[ﬁ?g?ﬁ

silver ion to be, 10 gradually eluted as the gl ass dlssolves [0286] In a
case whefwstainedreleaseaaent By s disedyenhlsp dn thag gase; en the sa8ie pansaple pe dessTibesht r of
whet her or not to effect the releasing (whether or not to effect the elution
of si | veplevioliblysit is possible tpeasilgeaplog thoeffrcopiaibiaro skpastiredwalease fgewd rout e
and to use this route only when silver is added. Mreover, in a case where
a sussalpgg4]el delereggent is used, it is not possible to 15 [ Anended Sheet
(PCT Article 34)] -7 control the anount of silver eluted. Thus, it is

pr ef er abl §>8 tsf “%@er@ugﬁsﬁ 'e@‘?&i §sela gaﬁgig%ﬁ%“a‘ ?%ntﬁgﬂé sﬁ@éf'vﬂﬂa} ‘%h%h%r&{;ﬁt[ flow

rate of isTao y Ccons Fant ect I'S eas 0 use
a sust ai ned-rel ease agent constructi n wher i.nt

i ncor por 4P SENRHVIR AL %@@rﬂﬂg relopses b sieg dey dﬁiﬁf@m@stl?@w?ﬁ %@m@ﬁt soluble
invention, 5 a lowflowrate feed route for a shower is provided separately
fromthe sii*eaedulrﬁdgﬂat dissplvdsegradually, 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
10  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

15
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mai n feed valve 50a for main feedwater and the feed route via the sub feed
val ve 50b for the addition of a softening agent, and that separate feed
route is used only when the silver ion is added. This is because a | ow fl ow
rate contributes to keeping the flowrate stable even in the face of
variations in the pressure of tap water. 10 [0288] (8-4. Washer) This

enbodi nent deals with, as an exanple, a washer of a vertical type, i.e., of
the type in which the rotation axis % 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 aligned. It _is, however, also possible to apply the washing tub
30 accor &PMEP! i ampanhefsiusriclyted; o g At is prefaryble {puse arsusipispteleasengentdn udi ng
hori zontal -drum washers that have, as a laundry tub, a drum of which the

r ot at i on applicatonsphsesdhe floverajeofiwaterlis tughly constapt. and t wo- t ub washers.

I ndustrial Applicability [0289] The water feeding apparatus according to the
present i[028Fht i dn tluaresywet, ltsiedasyrtp ukoa susBinedxeleie @pentas h evsstractibnwetiefy,

sprayi ng apparatus (for exanple, dish washer-dryers, shower apparatuses,
and wat elas $ipthe Mlgktich teapprating e Oler feediip abpetdthiackddling thacSiresbRafNRBoraPPAr at US

for feeding water to a target to be fed wth water, conprising: an adder

for addi ng,a-fidveakdRBE {ﬂgpgkaan%v&f)'st Sevited ?e?%rgé@ﬁ@mft@@‘\f/’éﬁeg rtﬁﬂié r\&a the for

spraying, inafoiin o ower, the water t'her e r onto

27y HRBSEP S U Pu LB S 0L BB o001
the vat eradgi%sor? Iop g sgf{é%ngtagén?,ua%g 'that separate feed route is used only when the silver ion is
added. This is because a low flow rate contributes to keeping the flow rate stable even in the
face of variations 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 miérled. 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 inludes a first outflow port that is

| ocated in a postion |lower than a |ower end of the electrode and a second
outflow port that is located in a postion higher than a higher end of the
el ectrode.. [2] The water feeding apparatus of claim1l, wherein the shower
emtter repeatedly sprays the shower onto the target. [3] The water feeding
apparatus of claim1, wherein the showgg emtter is conposed of a vibrator
that atom zes by vibration the [Amended Sheet (PCT Article 34)] -78/1

water fed thereto via the adder. [AfehdBHSSheet (PCT Article 34)] -79- [4] A

hod di wh f f i d
- targelllt o Be "hen e MiPRARY, 8. Beghl, RufafLr wlebiRoBE b, SRS Olai

1. [5] A maahmﬂmm@npr|5|ng the wat er feeding apparatus of claiml; and a
llaundry tub in which laundry is put as the target to be fed with water. [6]
The washer oft %qdﬁlifWdeIIF&J?FFPé‘Pe@éHW‘i@FF‘rbthe(‘,V&F?Far"@Fll ing neans for controlling

addi tion of § e ARCHRGTONRLANH 8ToRlbE L WAAL, H0%di Ted HE-LBLR MNP

adder in such a way that ert rst water containing t antimcro
and/ or anti fontg&ie target, or second wat er not containing the antim crobi al

32? /e?r O?nt 1 uﬂgr tile ad er 1s n 1%X eﬂlt ri'ha? utes an%lrjl 1rqlgc¥oblglr | Id}aor a;[ltI;] uplgalllsmx} E;]Sethfs: econd

treatment substance and that adds the ion to the water passing therethrough,
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 inludes a first outflow port that is located in a postion lower than
a lower end of the electrode and a second outflow port that is located in a postion higher
than a higher end of the electrode..

[2]  The water feeding apparatus of claim 1,
wherein the shower emitter repeatedly sprays the shower onto the target.

[3]  The water feeding apparatus of claim 1,

wherein the shower emitter is composed of a vibrator that atomizes by vibration the

[Amended Sheet (PCT Atrticle 34)]



the first water, respectively. [7] The washer of claim6, wherein the
controlling neans perforns control such that the shower emtter sprays the
first water during at |east one of a rinsing process, a spin-drying process,
and a drying process. [8] The washer of claim7, wherein the controlling
means perfornms control such that spraying of the first water by the shower
emtter is turned on and off repeatedly during a drying process. [9] The
washer of claim®6, wherein the controlling nmeans perfornms control such that
the laundry is noved while the first_ mgier is being sprayed. [10] The
washer of claim6, wherein the controlling nmeans performs control such that
air is Wesnfeddheretorvirethe addesiry while the first water is being sprayed.

[ Anended Sheet (PCT Article 34)] -79/1- [ 11 ] The washer of claim®6,
wherein the treatnent substance is a netallic ion. [Amended Sheet (PCT
Article 34)] -80- [12] The washer of claim 11, wherein the netallic ion is a
silver ion, and wherein an anmount of nmetal that is attached to the |aundry
sprayed with the first water containing the silver ionis 0.1 ng or nore
per kil ogram of | aundry.

[Amended Sheet (PCT Article 34)]



[13] The washer of claim11l, wherein the nmetallic ionis a silver ion, and
wherein an anount of netal that is attached to the |aundry sprayed with the
first water containing the silver ionis less than 19 ng per kil ogram of

| aundry. [14] The washer of claim 11, wherein the controlling nmeans controls
a drain valve for draining water inside the laundry 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. [15] The
washer of claim 11, wherein the controlhing neans perforns control such that
the laundry tub is rotated for a predeterm ned period of tine after the
shower & t t ér methedstfefsedipg avatergwherebynvavater inm formeof arshowér & spaysdrontd 26)
The washer o i . I 1.Si.0g: i_nput | er,for accepting
setting of aEar Jst%% %@gééavd{hé%%tggnﬁd’%gﬁp%lﬁgaa if%eﬁnlgoaﬁ ?%ﬁ"?gfa%r% 1‘cont rolling
oper ati ¢§] of Al hssheehiphgingour se set via the input handler, wherein the

| aundry tub is a hol e] ess tub, and wherein, when a tub cleaning course for
cl eani ng t he theavalglfgedingpnparatiisof gaim heandashi ng  course via the input

handl er, the,qpg| thﬁ’!}h\%ﬁ’i@ﬁ Ia%!hﬁrris F@nt 'Elfé't%rg?@%@?é&ﬂit}?fva{eﬂe tub -81-

cl eaning course in such a way that the tu cl eaned wth an anmount of
wat er sUflf i ciTeewasher obadaim 3, fatheagompiisimg menber for agitating the |aundry

Elu;i imnltéLhe hgcl)n lo?l‘?nsg %n%gnst ?orbgontljoﬂmngrgd%ﬂioinnoft {11% g‘r’ﬁfrr%&fobla?‘?alnd/-gpean%%ga rio(r)1f
to the water by the adder in such a way that either first water containing the
antimicrobial and/or antifungal ion or second water not containing the antimicrobial
and/or antifungal ion is sprayed onto the laundry earlier than is the second water or
the first water, respectively.

(7] The washer of claim 6,
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.

[8] The washer of claim 7,
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.

[9] The washer of claim 6,
wherein the controlling means performs control such that the laundry is moved while the
first water is being sprayed.

[10] The washer of claim 6,
wherein the controlling means performs control such that air is blown onto the laundry

while the first water is being sprayed.

[{Amended Sheet (PCT Article 34)]



wherein the operation controller controls the operation of the tub cleaning
course in such a way that the tub is cleaned with water containing the
netallic ion. [18] The water feeding apparatus of claim11, wherein the
shower emtter includes shower emtters provided so as to correspond
respectively to the first and second outflow ports, and wherein the

i ndi vidual shower emitters are connected to the respective outflow ports via
connection pipes with height differences left in between. [19J The water

f eedi ng apparatus of claim 18, wherein, of the individual shower emtters,

t he shower emtter Iocated inalower-pekition is located in a position

| ower tEfQ aaﬁomer enﬂ he el ectrode of the ion eluter. [20] The washer
of clai g ashir ga%b trolling means perforns control such that the

| aundry tub ivhefef @ B! @bsibie i{d BB 1S being sprayed. [21] The
washer of claim9, wherein the controlling nmeans perfornms control such that
an agitating nenber for agitating the laundry is rotated while the first
water is being sprayed. [22] The washer of claim 11, wherein the netallic
ion is a silver ion, and wherein an anount of netal that is attached to the
| aundry sprayed with the first water _82_ containing the netallic ion is
0.9 ng or nore per kilogramof laundry. [23] The washer of claim 11,
wherein the netallic ion is a silver ion, and wherein an anmount of netal
that is attached to the laundry sprayed with the first water
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containing the netallic ionis 1 ng or nore per kilogramof |aundry. [24]
The washer of claim 11, wherein the netallic ionis a silver ion, and
wherein an anmount of metal that is attached to the laundry sprayed with the
first water containing the netallic ionis 10 ng or |ess per kil ogram of

| aundry. [25] The washer of claim11l, wherein the netallic ion is a silver

I on, and wherein an anount of netal that is attached to the | aundry sprayed
with the first water containing the netallic ionis 0.1 ng or nore and | ess
than 19 ng per kilogramof [laundry. _gg.

[12] The washer of claim 11,
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 silver ion is 0.1 mg or more per kilogram of laundry.

[13] The washer of claim 11,
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 silver ion is less than 19 mg per kilogram of laundry.

[14] The washer of claim 11,
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.

[15] The washer of claim 11,
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.

[16] The washer of claim 11, further comprising:
an input handler for accepting setting of a washing course; and
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



[17]

[18]

[19]

[20]

[21]

[22]
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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.

The washer of claim 16,

wherein the operation controller controls the operation of the tub cleaning course in such a
way that the tub is cleaned with water containing the metallic ion.

The water feeding apparatus of claim 1,

wherein the shower emitter includes shower emitters provided so as to correspond
respectively to the first and second outflow ports, and

wherein the individual shower emitters are connected to the respective outflow ports via
connection pipes with height differences left in between.

The water feeding apparatus of claim 18,

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 eluter.

The washer of claim 9,

wherein the controlling means performs control such that the laundry tub is rotated while
the first water is being sprayed.

The washer of claim 9,

wherein the controlling means performs control such that an agitating member for
agitating the laundry is rotated while the first water is being sprayed.

The washer of claim 11,

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



(23]

[24]

[25]

-82-
containing the metallic ion is 0.9 mg or more per kilogram of laundry.
The washer of claim 11,
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 1 mg or more per kilogram of laundry.
The washer of claim 11,
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 10 mg or less per kilogram of laundry.
The washer of claim 11,
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.



