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5[ 0001] The present invention relates to fabric structure treatnent
apparatuses and, in particular, to a fabric structure treatnent
apparatus, such as a washi ng nmachi ne, a washi ng and dryi ng machi ne,
and a drying machine, which is used for a fabric structure such as
clothing, a futon, and a rug and is capabl e of enhancing
sterilization action. 10 BACKGRNBOAIPT02§2] Conventionally, there
has been proposed a washi ng and dryi ng machine, in which clothing is

irradiated with Iillq&? 1 @mmlﬁﬁgPQR%gt action in
order to dry the cl'0 Elj%é‘rﬁorc@g?p?gﬂl n Japanese l@étent
Application Laid-Qpen Publication No. 2005-152193 (Patent Docunent

1), Japanese Patent Application Laid-Qpen Publication No. 2005-168687

bubl  cat TBCHBICAROETEB R8T (Parent Docurent 3) - [0003] In aadi ti on.
thege hals()()t()ﬁ 4 éo%%gggntanin%e%%forni Crevlvgtsegi nt% nfg%gcnes’triugture treatment

apparatuses and, in particular, to a fabric structure treatment apparatus,
such as a washing machine, a washing and drying machine, and a drying
machine, which is used for a fabric structure such as clothing, a futon, and a
rug and is capable of enhancing sterilization action.

10
BACKGROUND ART
[0002] Conventionally, there has been proposed a washing and drying
machine, in which clothing is irradiated with light such as infrared rays
having heating action in order to dry the clothing, for example, in Japanese

15 Patent Application Laid‘Open Publication No. 2005-152193 (Patent
Document 1), Japanese Patent Application Laid-Open Publication No.
2005-168687 (Patent Document 2), and Japanese Patent Application
Laid-Open Publication No. 2005-177081 (Patent Document 3).
{0003] In addition, there has been proposed an electric washing machine, in

20 which ultraviolet irradiation is performed in order to decompose and remove
dirt composed of organic substances adhering to a top plate of an outer tub, a
water tub, an outer lid, and the like, for example, in Japanese Patent
Application Laid-Open Publication No. 9-135992 (Patent Document 4). Also,

there has been proposed a washing machine, in which laundry is irradiated

25 with ultraviolet rays in order to prevent an unpleasant smell, which is



20 which ultraviolet irradiation is perfornmed in order to deconpose
and renove dirt conposed of organi c substances adhering to a top
plate of an outer tub, a water tub, an outer lid, and the |ike, for
exanpl e, in Japanese Patent Application Laid-Qpen Publication No.
9135992 (Patent Docunent 4). Al so, there has been proposed a washing
machine, in which laundry is irradiated 25with ultraviolet rays in
order tocRLEVEWy FroPAPARSE K vaiRuls: bXbtesid, | font %ﬁgﬁ i%{p At 2eR than
of various bacteéria, frombeing inparted to the |laundry for exanple,
in Japan t oy ARRhIC 8t i j ] i en: .
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or der t0%&{‘%3%%@%%%?9&&%&1}%@.50 as to kill various bacteria
adheri ng he, | aundry or.in order to inpar}f antibacterial actiqn so
as to sué‘é@%@si’w@b‘aﬁa Teoibere bas Pean naebed & vermlung maashingne which
| aundry, for exanple, in Japanese Uility Mdel Agpl i cation Laid-Open
PubBi cat sHMennnssarmapliedte indycgnender ¢p impagt hasterpadalmctiapso as
Application Laid-Open Publication No. 2001-276484 (Patent Document

7), JapateskilPataginusAbarters i astheringl-t0pthe Hahdoyt oromn Norde2008-i290H94
(Pat ent Docunent 8), Japanese Patent Application Laid-Qpen

Publ i cat iamitibseter28D4Ac2ibn8EE GRate rduppoessrgntopQatiandof apaiese WRaterih
Appl i cation Laid-Open Publication No. 2004-321313 (Patent Docunent
10) . 15[ abeiidbtctiuelanddigf Privanbsiniprapasest Bl MobIEEAYRRRAAON

and drying machine or a clothing drying apparatus, in which clothing

s dri ed [a\Opds FhblRAtioRUNS, B77448 N (AASE G BF PasiidsioPatent

efficiency, for exanple, In Japanese Patent Application Lal

Pulyl4 cat i . 2004- 220054 Pat
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Patent Application Laid-Open 25Publicatjion No. 6-190186 (Patent
Docunent Nat)200484R83¢ Eatent Document 95, and Japanese Patent Application

Laid-Open Publication No. 2004-321313 (Patent Document 10).

15 [0005] Moreover, there has been proposed a drum-type washing and drying
machine or a clothing drying apparatus, in which clothing is dried by using a
heat pump unit in order to enhance a drying efficiency, for example, in
Japanese Patent Application Laid-Open Publication No. 2004-229954
(Patent Document 11) and Japanese Patent Application Laid-Open

20 Publication No. 2005-304987 (Patent Document 12).

[0006] Meanwhile, there has been proposed a washing machine, which is
equipped with an illuminating lamp for illuminating an inside of a tub, for
example, in Japanese Patent Application Laid-Open Publication No.
5-245292 (Patent Document 13), Japanese Patent Application Laid-Open

25 Publication No. 6190186 (Patent Document 14), Japanese Patent
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Appl i cation Laid-OpensPublication No. 6-327887 (Patent Docunent 15),
and Japanese Patent Application Laid-Open Publication No. 2000-157781
(Pat ent Docunent 16). Pat ent Docunent 1. Japanese Patent
Application Laid-COpen 5Publication No. 2005-152193 Pat ent
Docunent 2: Japanese Patent Application Laid-Open Publication No.
2005- 168687 Pat ent Docunent 3: Japanese Patent Application
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DISCLOSURE OF THE INVENTION

Problems to be solved by the invention

[0007] However, in a case where clothing is irradiated with light including
15 infrared rays or the like having heating action in order to dry the clothing,

sterilization can be performed by increasing a temperature of the clothing,

whereas there arises a problem that the clothing is damaged because the

clothing is heated at a high temperature. Also in this case, because the

sterilization treatment for the clothing is not performed when the clothing is
20 not dried, there arises a problem that the sterilization treatment cannot be

performed for clothing or the like for which washing is performed but drying

is unwanted by using the washing and drying machine.

[0008] In addition, in a case of a washing machine in which ultraviolet

irradiation is performed for the sterilization treatment, there arises

26 problems that a synthetic resin and the like of which the washing machine is



Pat ent Docunent 16: Japanese Patent Application Laid-Open
10Publ i cati on No. 2000-157781 DI SCLOSURE OF THE | NVENTI ON Problens to
be solved by the invention [0007] However, in a case where cl othing
is irradiated with light including 15 infrared rays or the |like
havi ng heating action in order. to dry the clothing, sterilization can
be perfornmed by increasing a tenperature of the clothing, whereas

Lhere ar bsapedr ol bkkHBlate GUOYY! 0% 13ARTIGECPREANER IR that

cl ot hi ng is heat tenperat ur e. so I n IS case ecause

the o of PiEsEREE g5’ Tl eéf’ T SR clol T i R B8 e

steriliza |on reat cannot be perfornmed for clothing or the like
for whi cHIF8 rrg lﬁé’r@orned but dry| ng is unwanted by using the

washi ng and machi ne. [0QO0 In additjion, in a._case of a
washi ng mﬂnﬁwrﬁlwm LR ACRFP @twwh%. markine in whighosikver 086 arpe
sterilization treatnent, there_arises 25problens that a sgnthetic
resPn anéppheditplausdryiecaussit aroamingdniwanme silver don of greater than
deteriorated due to the ultraviolet irradiation and that discoloring
or yel |l oot regyuafl toaanprsscsibed amocindt i ogders teatsach desired ambacterial
ultraviolet irradiation. [0009] Furthernore, in a case of a washing
machi ne motishi afdsibactericidab sgtéon, there arises a problem that sufficient
antibacterial action and bactericidal action cannot be attained depending on
an amount of the laundry, a volume of used water, etc.

10 [0010] Moreover, in a case of a drum-type washing and drying machine or a
clothing drying apparatus in which clothing is dried by using a heat pump
unit in order to enhance a drying efficiency, because clothing is dried at a low
temperature, there may be a case where a temperature within the machine
or the apparatus does not reach a temperature of approximately 65°C to

15 80°C at which various bacteria are killed. For this reason, in the case
where the clothing is dried by using the heat pump unit, there may be a case
where a sterilization effect attained by heating at the low temperature
becomes insufficient.

[0011] Therefore, an object of the present invention is to provide a fabric

20 structure treatment apparatus in which it is not required to heat at a high
temperature a fabric structure and/or components of the treatment
apparatus, which is/are targeted for sterilization; in which a dry state is not
necessarily required; in which no deterioration and no discoloring of the

fabric structure and/or components of the treatment apparatus, targeted for

25 the sterilization, are brought about; in which the fabric structure and/or



5 applied to laundry, because kt is required to apply silver ions of
greater than or equal to a prescribed amobunt in order to attain

desired anti bacterial action and bactericidal action, there arises a
probl emthat sufficient antibacterial action and bactericidal action
cannot be attained depending on an anount of the |aundry, a volune of
used water, etc. 10[0010] Moreover, in a case of a drumtype washing

and dryi gSmBBAGHEEOPEHE tebAhéRY a?bﬁfilﬂls,al@ﬂ%e%&'%f Rh¥hiteRlicheibh! Ade
is dried by using a heat punp unit in order to enhance a drying

efficien BEAES af hi i ' ik HeaR - Ry
be a cas%x\s\,ﬁgre a tg$§$a%é&%g c\%iptq Elleﬁ&;%garréc%\iyﬁe orﬁg ﬁ%wéegrﬁéégalﬁfgl&
does not reach a tenperature of approximtely 65C to 15 80C at which

various bacteria are killed. For this reason, in the case where the
cl ot hing,ks dried using t heat punp unit, there nay be a case
where a M%arlﬁ %Lofe?f)%ﬁgik’?g)&?g&r?%i ned by heating at the |ow

t enper at T‘ﬁﬁkﬁeﬁgﬁ dnsufficient. [0011] Therefore, gn object of the
predent i t] 13C tFryptare gereatngpi | apparatas aseeripg: fedhpepresent
apparatus in which it is not required to heat_at a high tenperature a
fabric sinienNtior comprisescarppobuimes wht ﬁ‘crreccmtemmgninag@ahammﬁ, a bbb
Is/are targeted for sterilization; in which a dry state i s not
necessar styuctepuic wikich silwi msrvavdebem appli¢dirmmbd lightdigebhtinengiof
the fabric structure and/ or conponents of the treatnment apparatus,

t ar get ed fd1ofrra8idténg wdth |lighat thenfabatestruotiglt toaRBidh the stbefondBave
fabric structure and/or conponents of the treatnent apparatus,

target edpkeh appfiedt erilization, are not damaged; and which is capable
of attaining Sufficient bactericidal action. Means for solving the

Pr qpy ens [@@Pﬂlﬂ the 'tABEiL StAIGUEL W thidrR P A2 AP AR i PES A eh?

t he prese

invention, the fabric structure to which the silver ions have been previously
applied is further irradiated with the light, whereby bactericidal action can
be enhanced. In addition, the fabric structure targeted for sterilization is
not heated, a dry state is not necessarily required, and the fabric structure to
15 which the silver ions have been applied is merely irradiated with the lLight,
whereby the bactericidal action can be enhanced. Further, the fabric
structure to which the silver ions have been applied is merely irradiated with
the light, whereby propagation of microorganisms such as various bacteria
can be more effectively suppressed. As compared with an apparatus in
20 which only silver ions are applied to a fabric structure, the fabric structure
treatment apparatus according to the present invention allows desired
bactericidal action to be attained by using a small amount of silver.
Accordingly, a fabric structure such as clothing, a futon, and a rug to which
the silver ions have been previously applied by a washing machine, a

25 washing and drying machine, or the like which has a function of applying the



i nvention conprises: a container unit for containing, inside thereof,
a fabric structure to which silver ions have been applied; and a
light irradiating unit for irradiating with light the fabric
structure to which the silver ions have been applied. 10[0013] In the
fabric structure treatnent apparatus according to the present
invention, the fabric structure to which the silver ions have been
previ ous i S kU Id " 29h 2t &5k M i . reb
bacteric%ggépgé%?gﬁ‘cg% %ﬂgﬁﬁgkégghgfn ag%%ﬂ¥%%?i%hgﬁ%g.¥?§oﬁ %s not
structur f Wl i zati. L S:hot _heat .a.dry state is
not nece?gg%[@r%?’ ?ﬁé{&uslq#ﬁeig%e%%r?g c%%émﬁg]bérl?%mg??% teLﬁ'q;ga]tn%d‘ 15 which the
silver i ave .been lied js rely irradiated wi.th fhe light,
wher oby THELAIRE EREF APRoHulP realient urmnitun aceorting. (o the Piisent
structure to which the silver ions have been applied.is rely .

i rradi at SAVEREGN CRRPTISSRt 2 CRRERIDSY %lsg%aqmahm@g, M%ﬂ%égg’éﬁﬂfsﬁafabtiéh
as various bacteria_can be nore effectively suppressed. As conpared
wit 1 an appwtareis stveppnwpplyieg pisfanapplyvrssidver iappitp dietcontdainer
fabric structure, the fabric structure treatnent apparatus according
to the pnestandiorvidet fabmiastirassirdasintathedaint the comtainactnithand dHeight
attained by using a small anount of silver. Accordingly, a fabric

st ruct ur erdeédciag whiotfbi igradafinporithaligh the eon®aier Cliinit en Fot \f8bric
ions have been previously applied by a washing machine, a 25washi ng
and dryi pem{eGR 18, wifich thel skOebAE Rave BebUNGbhREd Oby ahR! ¥{196r LiBR
silver ions can be sterilized, a material targeted for ‘sterilization
is not d sufficient bactericidal action can be attained.

[ 0014] A%gggﬁgglgpﬁhcture treat ment apparatus according to the

r nt i t i rises: .a container, unit for containjn insid
theeor , WOF I b d8BHieGEpuselird Lieatinsie Akhrralyly pFiRgaif to g precen
DLt S S SRR G sSRatafr bl cpiargns

nit for irradiating wth Light the container unit and/or fabric
struct ur s BeeEIRRBlEdsTs jERdiaied WA thechighbphetehs, thadbagtericidal

ion applying unit. 10[0015] In the fabric structure treatnent
appar at uactiopoeain nbe tenhancedr edenmddition, the container unit and/or fabrie

structure targeted for sterilization is/are not heated, a dry state is not
15 necessarily required, and the container unit and/or fabric structure to which
the silver ions have been applied is/fare merely irradiated with the light,
whereby the bactericidal action can be enhanced. Further, the container
unit and/or fabric structure to which the silver ions have been applied is
merely irradiated with the light, whereby propagation of microorganisms
20 such as various bacteria can be more effectively suppressed. As compared
with an apparatus in which only silver ions are applied to a fabric structure,
the fabric structure treatment apparatus according to the present invention
allows a desired bactericidal action to be attained by using a small amount of
silver. Accordingly, components, made of a synthetic resin or the like, of

25 which the container unit is composed and/or a fabric structure such as



invention, the container unit and/or.fabric structure to which the
silver ions have been applied is irradiated with the [ight, whereby
the bactericidal action can be enhanced. In addition, the container
unit and/or fabric structure targeted for sterilization is/are not
heated, a dry state is not 15 necessarily required, and the
container unit and/or fabric structure to which the silver ions have
been appl.iad-is/ar r i i Lt el . t
bacteri cic!i[g(?u%%t ?ofﬁlt(l(;:%’n&%% der%ﬁgﬁdcagfjsg Féll}‘.rs%lfiﬁeZ%& g h%ﬁ@%rr%? g/l@%%ge@%%@? the
and/ or f [ .Lucture. .t i t sjlaer i.0 Ve en plied,is
merely | FraaRaitule e S iR, A PesiRlnnss RacRR g SReBRP cR e
m croorg%g sm;d 20 such as various bacteria can be nore effectively
suppr essed. RE tonpared with an apparatus in which only silver ions
are applied to a fabrjc structure, the fabric structure treatnent
appar at uio%ﬁﬁrlﬂithﬁ fg@‘-"{crﬁér‘ﬁt&‘% fEeatmanitarnaratnyascordmg; tq tlap present
bactericidal action to be attained by using a small anmount of silver.
Accdr di nghyendenpidne preferalgdhat the bight ieradtating unitbemitsdightkaclwding
25whi ch the container unit is conposed and/or a fabric structure such
as cl ot hiisihle Hightt oln thisdcamer tige darmdiatist efithe Aight mchwdiegi Ble visible
targeted for the sterilization is not damaged, and sufficient

bact eri ciliighit i8qierfointal) wierebyahedshetéA0iEA) akfiohtanf B fiehst eHBRHES,
treat ment apparatus according to the present 5 invention, it is

pref er ablg d Bamddee df e ridteaal akich%ag abteﬁmattﬁ)dh hﬁlﬁ_t di'seabﬂ%:gnaue to

visible light. In this case, the irradiation of the Iight including

the visi Qlig-dviolat r%ﬁs Qgﬁggr fontdfger eby the bactericidal action can

be further enhanced, and mages of the material such as

deteyi or gt} nd.di | oring d tqQ ultraviolet rays.can b

or dfhnt eq00T7} 38 BRRCHEPE Y Sréebmifte A0 FpEls BN afitq Hhopresent
according to f.he present .inyentjon, it i.s preferable that. a washj pg.
o ooess JAVeRtifRng chOIRPE shife mestie jororrimd Shehiag: oo (hBric
washi ng process, .the |ight irradjating unit irradiates wth the |ight
the cont &tredtugeils pertorreds apd ialten the Washme prpsesh. the hgbtdmradiating
have been applied by the silver ion applying unit. In 15 this case,
t he | i ghtunitdzxidiatesgwifdi the Lighditheecontatnert ieitl andfor ttabric stradtuee to
unit and/or fabric structure at |east after the washing process,

wher eby tvnhbichathe silwdrrionsravet beayetppliéd byvdrhsibhgravdkappleimtginitt In
unit containing the fabric structure targeted for washing can be
sterg | i zethis 2as@teHd Hpht dahadiging Qmis iffidiateat with tle hight dBeBdRdainid

sufficient bactericidal action can be 20attai ned.
unit and/or fabric structure at least after the washing process, whereby the
fabric structure targeted for washing and/or container unit containing the
fabric structure targeted for washing can be sterilized, a material targeted
for sterilization is not damaged, and sufficient bactericidal action can be
20 attained.
[0018] In the fabric structure treatment apparatus according to the present
invention, it is preferable that a rinsing process of rinsing the fabric
structure is performed; during the rinsing process, the silver ion applying

unit applies the silver ions to the container unit and/or fabric structure; and

25 after the rinsing process, the light irradiating unit irradiates with the light



[0018] In the fabric structure treatnmeni apparatus according to the
present invention, it is preferable that a rinsing process of rinsing
the fabric structure is perforned; during the rinsing process, the
silver ion applying unit applies the silver ions to the container
unit and/or fabric structure; and 25after the rinsing process, the
light irradiating unit irradiates wwth the light the container unit
and/ or fabri L uct ur. ¢ eh: t i | i v een _applied by
The. oi 1 vahei SEAIESF G o/t Yefic alFudturk 0 R SN SinEBBvb g™
unit is capabl.e of, applying the silver, igns,to the container unit .
and or 1 aBBECCY e Bilbhiith hePliRe i) 1o S cas€ TRl o dvlying:
the rinsin rocess, b the light ,,rradiating unit jrradiates with .
the lig htmgﬁgs sw@ﬁ rfgraHPEY’fngaﬁtﬂ %l:lvqrgteflﬁ o §ge Fentriwer b apgl/arabric
fabric structure targeted for washing and/or the container unit

cont ai ni rfrudtare slwring $he winsing processt 2ud fadrlenat Aftey thenribeing process,
sterilized, a material targeted for the sterilization is not damaged,
and & he dgheflighterradiacireg nitdaradiatéowitdathdbight tthe nedtaihef GMio hndfor
the fabric structure treatnent apparatus according to the present

i nvent i orfabiic dtsustebgekdivreby e fabdRVWtiratiuie frpeass faf whashing Bad/or
water fromthe fabric structure is performed; and during the

dewat er i &ﬁe%&%mrw%n@aﬁﬁﬁ%&hs fHBYR R UrO i aFESEd iBf"%qdéhQﬁ% can
irradiating unit irradiates with the Iight the container unit and/or

fabric Staibinifod! & kbt tiRectel Y6 tHOBRr iAo R &%mﬁ%&d 2%aPhe

the silver 1on applying uni thi's case, ewat eri ng praocess of
renovi ng r fr fabr | tructure is performed and during
t he demtsé&ﬁﬁ%\%éﬁggée gagégﬁ%t}&g#fléﬁt%gm&g%t ering process, the Iight
irradiati it Lrradiates with the light the container unii and/or
t ot e st PHaB e o bl SEndlurrr i Ranae cha AGerdans &6 the SRPHNE
and/or the 20 container, u '&t containing the fabric structure

t ar get ed INEENHABNItIS Itrgﬁelﬁg o that 2 demateringmrersss of romeyiag waterfhem
sterilization is not damaged, and sufficient bactericidal action can
be att ai ribe.fabnicatanctvga is pecforsedd andnduring thevdaveatemipgpprwess and/or
and/or after the dewatering process, the light irradiating unit

i rradi at exfter the dewatenhg piveessthei lnght imbdiatin omif aradates with the
25structure, washing water or rinsing water is not present in the
cont ai nerlightniHe cobtaimfraigit antkéor BibiricCststictueb Ufewhidl Ehe Silvar io0n8 Hivad

and/ or the container unit containing the fabric structure targeted
forigashin@gncapphéd B td SNvéy idd apdiyahghumt.! " RRid E4HY the dewatering
process of removing the water from the fabric structure is performed and
during the dewatering process and/or after the dewatering process, the light
irradiating unit irradiates with the light the container unit and/or fabric
structure, whereby the fabric structure targeted for washing and/or the
20 container unit containing the fabric structure targeted for washing can be
sterilized, a material targeted for the sterilization is not damaged, and
sufficient bactericidal action can be attained. In addition, because during
the dewatering process and/or after the dewatering process, the light

irradiating unit irradiates with the light the container unit and/or fabric

25 structure, washing water or rinsing water is not present in the container

9



[00201 In the fabric structure treatnent apparatus according to the
present 5 invention, it is preferable that a drying process of
drying the fabric structure is performed; and during the drying
process and/or after the drying process, the light irradiating unit
irradiates with the light the container unit and/or fabric structure,
to which the silver ions have been applied by the silver ion applying
unit. In_this e Vé.ng: pr. of i.ng-the fahric_structure
10 is pe‘rlpg)yr’ m@ﬁggenfg}%uFl éngfat%glec glﬁr&fc?]greprtggéés/g Haﬁﬂl of A ter apﬁfeor %He
drying process, the lLight irradiatin nit irradiat with,the |ight
the cont SHEIReR BB ARG, e, R sptieurd bigeted Toharahive canohe
have been_applied by.the sjlver .iqQqn applying unit, whereby the fabric
st ruct ur@fff%?‘b‘aywaﬂ%teaagﬁik‘ré‘ealﬁé}tor t he container unit containing
the fabric structure targeted for washing can be 15 sterilized, a
mat er i al [4020) elm the dabripstrcture treatinent appavatuteaegedingatodthe present
sufficient bactericidal action can be attained. In. addition, because
t hebdr yi imyemtioog 36 isaprbferatdé that aldryihg prapeps of dmgngtthe fabgibtstructure
irradiating unit irradiates with the |ight the container unit and/or
fabric sigpeiforfiednandalating shedegaiy pidtetdandoprtataetheldiing process,
Therefore, the fabric structure as a 20 material targeted for drying

and/ or t pige Gight qm@ﬁauﬁgtuxﬁ@ RErRidia e ﬁmlﬁ ﬂmtﬁgl&[ﬂhé s malssk LAl Mybpro

can be efficiently irradiated with the light. [0021] In the fabric

Struct ur g LR N AR RHTHRERIC Bs havk BB/ BANd bP{RR'SiREr ibd

is preferable that t yl ng process I's perforne
t emper at ur

.In.this gase. the kabyic structure.is drie t. the | ow
251 brper SPEPAne gk oo § Bl hrn BRI T bFOSH bfdriing (rEdabbis Sincthte
dryi.ng, .can be prevented.and bactericidal actjon gcan be_ _enhanced
and0r %s EEREEETBRAROR G 08, be Agutis Brcesy SR At Her drmmgrocess,
fabric structure treatnment apparatus according to the present
i nvent i obte ilg%.t Jrgdipngonat areadiates wibvihenight throeontayneryupitored/or
is 5 performed by using a heat punp unit. In this case, in the
fabric sfahrie stractueettaewhichpbersilves ions haye hesn appliedybyrdbhistkyennon
t he washi ng and drying machine in which drying at a | ow tenperature
i s perfoepplyihyg umt,gherebyhtdes fahrapstmictyrebanietddcfodak asttinigemdian the
enhanced under a condition of the |low tenperature. 10[0023] In the
fabric steninge unieebiiihigppee dhbc 3¢Atdid Paietb@SoPvesdihg can be
15 sterilized, a material targeted for the sterilization is not damaged, and
sufficient bactericidal action can be attained. In addition, because the
drying process and/or after the drying process, the light irradiating unit
irradiates with the light the container unit and/or fabric structure, no water
is present in the container unit. Therefore, the fabric structure as a
20 material targeted for drying and/or the container unit containing the
material targeted for drying can be efficiently irradiated with the light.
[0021] In the fabric structure treatment apparatus according to the present
invention, it is preferable that the drying process is performed at a low

temperature. In this case, the fabric structure is dried at the low

25 temperature, whereby damaging the fabric structure, caused by the drying,
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invention, it is preferable that after the fapric structure has been
taken out fromthe container unit, the light irradiating unit
irradiates with the light the container unit. In this case, after the
fabric structure has been taken out fromthe container unit, an

i nside of the container unit can be effectively 15sterilized. [0024]
In the fabric structure treatnent apparatus according to the present

I nvention, kit is preferahl - LLver Jons,are silver ions...
gener at ol ed B BRRE pRY et Akital Geion GRS RIS hplF 2 HiBivian.
to the Iig&tb%gr?di ation can be enhanced. 20[0025] A fabric structure
treat menf W LeROPEFHATR ng to the present invention which uses

wat er cont ai ni silver iops and conprises a light irradiating unit
for irr aﬁ@%ﬂnggutrwrve@tfé}e fﬁ%ﬂ? strypture treatypen) apPaTALYRA a660THADE ke $he n
t he above-nentioned manner, the water used for washing and rinsing is
caused t presemtanventiensitiiy prefevabledbatthe ahavemantiasid dudngtpedcasistia
the light, whereby rinsing water and drying water can be effectively
st ebi | i zpdrfoEReEdy QRingHE HadyANThON1RIR02TH tAscoassi iy the fabeicmteseantre
invention, it is not required to heat at a high 5 tenperature a

cont ai netragtiergndpparaiubadudle 3t thie tddyeng ameelinst ahd tife RPdshing and
necessarily required; deterioration, discoloring, and the |like of the

cont ai negrifig mARELY if ML dSinichtih Qowdetieddthi@ isSiatbrthéd by Atsiag e

not brought about; the container unit and/or fabric structure,

target ed¢fo et Plbd Gl %g%é;%p i85 Paft%n 0AHBY Lhhahled ¥ 'CeciiditiBh
the low temperature.

10 [0023] In the fabric structure treatment apparatus according to the present
invention, it is preferable that after the fabric structure has been taken out
from the container unit, the light irradiating unit irradiates with the light
the container unit. In this case, after the fabric structure has been taken
out from the container unit, an inside of the container unit can be effectively

15 sterilized.

[0024] In the fabric structure treatment apparatus according to the present
invention, it is preferable that the silver ions are silver ions generated
through electrolysis. In this case, bactericidal action due to the light
irradiation can be enhanced.

20 [0025] A fabric structure treatment apparatus according to the present
invention which uses water containing silver ions and comprises a light
irradiating unit for irradiating the water with light.

[0026] Through doing this in the above-mentioned manner, the water used

for washing and rinsing is caused to contain the silver ions and the water is

25 irradiated with the light, whereby rinsing water and drying water can be

11



10 washi ng machi ne, a drying machine, or the likg which treats a
fabric structure such as clothing, a futon, and a rug, a
sterilization effect can be enhanced in a sinple process; and
sufficient bactericidal action can be attained. 15 BRI EF DESCRI PTI ON
OF THE DRAWNGS [0028] Fig. 1 is a graph showing a relationship

bet ween silver anounts applied to test sanples and the nunbers of

bacteria 1.SE LIt test sanpl es. Fig. 2 is a graph
show ng gﬁ?éeﬁg‘%lg%%gﬂP%Q et ween il lum nances of a 20white fluorescent

| anp and the nunbers of bacteria existing in the test sanples.
Fig. 3. is one sectional side view showi ng a schemati c configuration

of a washj d.dryi ' one enbodi nent of a fabric

struct urﬁf@@ﬁh@%ﬂémﬁﬁirdi ng to the present invention.

25Fig. 4 _is another sectional side view show ng a schematic )

conf i gur 409FH drcerding fe the anesemtynygntien it ie nat remuredbobeabat a bigh

the fabric structure treatnent apparatus according to the present

i nvént i otempegatifei 3 canfdiner oimt tarsiomianfabaioktrivetiums red drey regate o et

Fig. 6 is a flow chart show ng a washing process. 5Fig. 7 is a flow

chart sheawcegazilyirequirgdpdemefmration, discoloring, and the like of the container
unit and/or fabric structure targeted for sterilization are not brought about;
the container unit and/or fabric structure, targeted for sterilization, is/are
not damaged; in a fabric structure treatment apparatus, for example, a

10 washing machine, a drying machine, or the like which treats a fabric

structure such as clothing, a futon, and a rug, a sterilization effect can be

enhanced in a simple process; and sufficient bactericidal action can be

attained.

15 BRIEF DESCRIPTION OF THE DRAWINGS
[0028] Fig. 1 is a graph showing a relationship between silver amounts
applied to test samples and the numbers of bacteria existing in the test
samples.
Fig. 2 is a graph showing a relationship between illuminances of a
20 white fluorescent lamp and the numbers of bacteria existing in the test
samples.
Fig. 3. is one sectional side view showing a schematic configuration of
a washing and drying machine as one embodiment of a fabric structure
treatment apparatus according to the present invention.

25 Fig. 4 is another sectional side view showing a schematic

12



Fig. 8 is a flowchart showng a silver sterilizatipn rinsing
process. Fig. 9 is a flow chart show ng a dewatering and drying

sel ection process. Fig. 10 is a flow chart showi ng a dewatering
process. 10Fig. 11 is a flow chart showing a light irradiation

dewat eri ng process. Fig. 12 is a flow chart show ng a drying process.
Fig. 13 is a flow chart showing a light irradiation drying process.

Fig. 14 is flow chart show n ub inside sterilizatyo I QCESS,.
Flo 15 fitgaainof 5 phgtne gnd drihe e ope e bahatno i the
15t he nupbers of bacteria existing.in the test s les. . . Fig.
16 is a Hhstehetitefreatmaent ?Rfi‘%q%itﬁs BESRIRR K9 ﬁ&ngﬁ?seé‘t ABY Pildon
generating silver ions to be applied and the nunbers of bacteria

exi sting in thBig &sis asflew chart showing a wiplg laundewng nypesss. showi ng a
rel ationship between silver ion 20concentrations with and w thout

| i ght irradi atFig Gasd flow chanrb ehewoig bacashing precgaisANATI ON OF
REFERENCE NUVERALS [0029] 1: main body, 2: water tub, 3:
rot@ting drum Fig. 7cisof flowgsha2 showidg a rinsing process.

Fig. 8 is a flow chart showing a silver sterilization rinsing process.

Fig. 9 is a flow chart showing a dewatering and drying selection
process.

Fig. 10 is a flow chart showing a dewatering process.

10 Fig. 11 is a flow chart showing a light irradiation dewatering process.

Fig. 12 is a flow chart showing a drying process.

Fig. 13 is a flow chart showing a light irradiation drying process.

Fig. 14 is a flow chart showing a tub inside sterilization process.

Fig. 15 is a graph showing a relationship between time lapses and

15 the numbers of bacteria existing in the test samples,

Fig. 16 is a graph showing a relationship between kinds of a method
of generating silver ions to be applied and the numbers of bacteria existing in
the test samples.

Fig. 17 is a graph showing a relationship between silver ion

20 concentrations with and without light irradiation and the numbers of

bacteria.

EXPLANATION OF REFERENCE NUMERALS
[0029] 1: main body, 2: water tub, 3: rotating drum, 6° clothing, 20: light

25 irradiating unit, 21: light source, 40: silver ion water supplying unit,
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25irradiating unit, 21: light source, 40: silver ion water supplying
unit, 100: washing and drying machi ne. BEST MODE FOR CARRYI NG QUT
THE | NVENTI ON [ 0030] Based on the exam nation of the above-nentioned
probl ematic points 5 of the background art, the present inventors
have devoted thenselves to studies, investigating a sterilization
met hod using a fabric structure treatnment apparatus from vari ous
aspects. .a result, .the. present inventors have found that when a
cont ai ne?éﬁhW@ng}ﬁ%?dé?rYH&'P@cgm%cture, to which silver ions have
been applied, are/is further irradiated with |light, 10bacteri cidal
action can be enhanced. Based on such findings obtained by the
present inventors, the present invention was nmade. [0031] A washing

machi ne, BESBMORE KQR GARBY 1M QUE TBEINVRY ine or the like

as one enbodi nent of a fabric structure treatnent apparatus according
to the pleR30]t Baseé onithe cmmpimasizst ofthei dhove-mhentivate proilensatpppyints
unit or the like as a silver ion applying unit for applying silver

iong to af ahstddkground tartithe peeshtingertot@iaive dévotet Uitenssled$o
clothing, a futon, and a rug and is referred to as an outer tub, a

water t uetu@_ew;aqhivemgmngaad QYA REAGSN Pidbthéd WasTH % 2 rileVal-&étupe
bin, arotating tub, a rotfating drum or the like, and/or to the

fabric syrigiihft GPPLPAART fHéint Rerious aspects. As a result, the present
inventors have found that when a container unit and/or a fabric structure, to
which silver ions have been applied, arefis further irradiated with light,
10 bactericidal action can be enhanced. Based on such findings obtained by
the present inventors, the present invention was made.
[0031] A washing machine, a washing and drying machine, a drying
machine or the like as one embodiment of a fabric structure treatment
apparatus according to the present invention comprises: a silver ion water
15 supplying unit or the like as a silver ion applying unit for applying silver ions
to a container umnit, which contains a fabric structure such as clothing, a
futon, and a rug and is referred to as an outer tub, a water tub, a washing
tub, a dewatering bin, a washing and dewatering bin, a rotating tub, a
rotating drum, or the like, and/or to the fabric structure contained in the
20 container unit; and a light irradiating unit for irradiating with light the
container unit and/or fabric structure to which the silver ions have been
applied by the silver ion applying umt.
[0032] In the one embodiment of the fabric structure treatment apparatus
according to the present invention, enhancement of bactericidal action is

25 enabled by further irradiating with the light the container unit and/or fabric
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20 container unit; and a light irradiating unit for irradjating with
i ght the container unit and/or fabric structure to which the silver

i ons have been applied by the silver ion applying unit. [0032] In
t he one enbodi nent of the fabric structure treatnent apparatus
according to the present invention, enhancenent of bactericidal
action is 25enabled by further irradiating with the light the

cont ai ner_,uni.t and/ar. ric, structure o which the_silver. ions have
been apptEiFture B atichdte SHydioineniing hepd Rebbist apaddifion HAoH
fabric structure targeted far steriljzation in a dryi process or .
the like nﬁﬁwcf&é‘%ﬁm%slg&m Wagébﬁﬁ SERGERER bR e @P gﬁrﬁtarlil@atlem ip
and/or fabric structure targeted for the sterilization in a dry 5
state, tHedsyimgneraeens osfthenbikpand witheil necassanly having|tedrendey thy
irradiating with the light the container unit and/or fabric structure
t o whi ch cohtaiget werit aadéorhfabeidstrnctpel taegde teBufor tdensiee]izatibadn & elry
suppressi on of propagation of various bacteria or the like is enabled
onl y5 by istatedi thid renhuiricenidit lofgtlie theteinidal netiomi is @ndbded fallyi by
structure to which the silver ions 10 have been applied. Meanwhile,

the fabrijgrfiftiakWith thedigMtheARRih Alcd udt G AbER dtPEctNrE 6/ hich
i nvention nakes I't possible to attain desired bactericidal action by
using a e i r 0 i \ i
wmohing kT nal il Baxe DS apffcl O PREARAS, SREcH0d oo of
like in ' i ' f ' o tyh tainer,. 15 .
ni ¢ ana/BeoRagiies of FhtiBfs Backda 8 Elie ) 3phBigd YRR I KRG rnk with
conmponent f j,ch the.container ,unit, made of a nthetic resin and
Che T ko the gl HELcoDiRRaT WRHOARAIST (b e fevoiEe JHRRY ShelfRralgions
futon, a rug and the Iikea&an be sterilized; a material targeted for

t helst er inaveabeasm applicd: Mermuhilegbhe fabre stepgtuse dreatraentappparatae
can be obtained. 20[ 0033] The silver ion water supplying unit or the
| i ke as taveomlingeto ithe ppgsepitninvarition ynakes ibxpogsikle to watitainnidesired
whi ch the silver ions are added to washing water and the silver ions
are appl itedtéericidaliadtipndy vhmgf alsmall amattusfesibret, pacompeired with the
the container unit which contact the washing water. Specifically, the

silver i apaventioghlitwdshimgm mackhest td Ysoriehyid@abi bv\a@hir?%i £id el pingn
unit to water supplied when final rinsing is perforned, thereby
machine, or the like in which application of the silver ions to the container

16 unit and/or fabric structure is merely performed. Accordingly, components
of which the container unit made of a synthetic resin and the like is
composed and/or the fabric structure such as clothing, a futon, a rug and the
like can be sterilized; a material targeted for the sterilization is not
damaged; and sufficient bactericidal action can be obtained.

20 [0033] The silver ion water supplying unit or the like as the silver ion
applying unit is, for example, a unit with which the silver ions are added to
washing water and the silver ions are applied to laundry as the fabric
structure and parts of a tub as the container unit which contact the washing

water. Specifically, the silver ions are eluted from an electrolysis-type silver

25 ion elution unit to water supplied when final rinsing is performed, thereby

15



applying the silver ions to the container unit and/or fabric,
structure. [00341 The washing water is, for exanple, a fluid at

| arge, such as water used for washing and rinsing and cool i ng water
used for dehum difying, which is used in the washi ng nachi ne as one
exanple of the fabric structure 5 treatnment apparatus. Wth the
washi ng water containing the silver ions, processes of washing and
rinsing are perf rnﬁd, t hereby enabl jng the application of the silver
ions to anelwaaﬁgw YerIons to ecr@n&alr%ewélmaanéfortfﬁbrvaeﬁémqwrﬁachi ne.
[0035] The application of the silver ions to the container unit

and/ or f Blﬁ&fﬁ The washinguvetstais, fer peampleaed, fvid abtargs), sucbyas water
i mrersing a material in not only the water containing the silver ions
but al souaed ifquiwlashing asd aissingeahdacoolizly waten wsedeforr d¢hwmbdify inigg
or the like or by spraying a small anpbunt of a liquid such as the

vat er copihatiiggsédien sheé v&rshhﬁ% gnddhifd adlond Ga@npRTehe fABLc/stAittre
such as the water containing the silver ions may be prepared 15

t hr gugh %e%%iﬁieeﬂty@ﬁaramg ﬁﬂiﬁ%ﬁ@ﬁﬁﬁgﬁtf%ﬁr%xﬁkimﬁgtht%rs]seﬂﬁfngﬂgf?

other than the liquid prepared thr ectrolysi

such as L5 Bl eTorc QAL Nhd NEn SV Gle | BOTRN PRy BIERALE) RYUSH 00

a silver=1on-containing ance g Fucture’ i n whi ¢

om0k B8 B VB A5 IR of e

silver-i on-glont ai ning substance, zeolite, silicagel, glass, calcium
phosphat &¥as F?%B’rﬁ('tlh’ﬁg‘bhosphat e, silicate, titanium oxide, whisker,
ceramn cs whi ch, supports the silver ions, or a resin, a fabric,

etc. . ; ! : ) .
or the | [0035lhIkR anmlicatien ofidhsesidvansionciesthoasortseinsrtwait dndior fabric
addition, the liquid such as the water containing the silver ions may

be 1Pr epastuictiimer n2GehameEréromsd, dios sotamply, dysithrersingnp onatkrialcin ast a
silver nitrate and a silver <chloride in a liquid. [00361 As the

l'i ght iroali thd wgtemidntamihthe gveniod s alas adiqgisueh gl Dsolaeht got
emtting diode (LED), etc. can be used. The light irradiating unit
may well as a supercritical fluid or the like or by spraying a small amount of a
liquid such as the water containing the silver ions in an atomized manner.
The liquid such as the water containing the silver ions may be prepared
15 through electrolysis using electrodes containing silver. As a liquid other
than the liquid prepared through the electrolysis, the liquid such as the
water containing the silver ions may be prepared by using a
silver-ion-containing substance having a structure in which silver ions can
be released or dissolved by immersing the substance in a liquid such as water.
20 As a specific example of the silver-ion-containing substance, zeolite, silicagel,
glass, calcium phosphate, zirconium phosphate, silicate, titanium oxide,
whisker, ceramics, etc., which supports the silver ions, or a resin, a fabric, or
the like which contains these substances can be cited. In addition, the

liquid such as the water containing the silver ions may be prepared, for

25 example, by dissolving a silver compound such as a silver nitrate and a silver
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be structured so as to include a light source, such as a bacterjcidal
lanp and 5 an ultraviolet (UV) lanp, which mainly includes light in
an ultraviolet region; a |ight source, such as a black |ight capable
of applying near ultraviolet rays, which mainly includes light in a
near ultraviolet region; or a light source, such as a hal ogen heater,
which mainly includes light in an infrared region. However, it is
preferable that the light irradiating unit is 10 structured by using
a |ight solprade ingdiiwd- 3 f|uorescent |anp, an incandescent |anp, a
light em tting diode (LEDs having colors such as white, blue, red,
and gr ee9036lndsatha Light drnadigting awt, a fhiorkscemt damn, an elpetricibulb) o
light. [0037] In the one enbodi nent of the fabric structure treatnent
appar at udighfzanittitigrijode (LED)petes ean benwsedt i dhe liglet rirgéiating aditanibpg
unit emts light mainly including the visible light, thereby allow ng

further ¢phapaerieed sofasttoanbhnieed lightdbused, isach adth bagtekicidaltlaenp and
prevention of deterioration, yellow ng, discoloring, and the |ike of

t he grat erjyaly1f4gidler YUV)aVA@be twhRhS mdiRB3§hclude8dkke QR ah! ultfaviolet
preferable that in the washi ng machi ne, t'he washing™ 20 and drying

nmachi ne, rggiotxll?ealiiéﬁt asgu}%gng X QiR 19ind k& %?%L??a%gﬁﬁéfear

tr eat nent ppar at us accor di the present™ I nve

process Qqfy, washi t he Jf.apric. strugture,such as cl ot;hin f ut on
e e ug TR Bat SRR et SHALMES HEHE dn Aonsir S utef repfoRor o
irradiating unit irradiates wi.th the light the conjainer unif, which
is refer rléltt $purces fuch @ser bBajogen qqéewléqcﬁt s yhé“‘ﬁﬁéﬂ? A’@htul@, an
the dewatering bin, the washing and dewatering bin, the rotating
tub, the iptrazed yggiomumHeweyere 1t prefarable thap ghe dightcirsadiasing wnittis
which the silver ions have been applied by the silver ion applying
unikd | n sttncturedebyt neing ghtlight astivate,nguehi &si ar fHicaesenti lhmphean
| ight the container unit and/or the fabric structure at |east after
t he washiingandeszent basp, ahightemittiagsliede (LEDs ihavied coloes Hatt b white,
structure targeted for washing and/or the container unit containing

the fabriylug! fé; tardegtcandiedall afvisibdaighe dades, @hddH athinlyh ihdREES VRlible
targeted for the sterilization is not damaged; and sufficient
bacteri Cilﬂg’ﬂt. action can be obt ai ned.

[0037] In the one embodiment of the fabric structure treatment apparatus
15 according to the present invention, the light irradiating unit emits light
mainly including the visible light, thereby allowing further enhancement of
the bactericidal action and enabling the prevention of deterioration,
yellowing, discoloring, and the like of the material due to ultraviolet rays.
[0038] In addition, it is preferable that in the washing machine, the washing
20 and drying machine, or the like as the one embodiment of the fabric
structure treatment apparatus according to the present invention, a washing
process of washing the fabric structure such as clothing, a futon, and a rug is
performed and after the washing process, the light irradiating unit
irradiates with the light the container unit, which is referred to as the outer

25 tub, the water tub, the washing tub, the dewatering bin, the washing and
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[0039] Further, it is preferable that in the washing machine, the
washing 10 and drying nmachine, or the |like as the one enbodi nent of
the fabric structure treatnent apparatus according to the present
invention, a rinsing process of rinsing the fabric structure such as
clothing, a towel, a futon, and a rug is perforned; during the
rinsing process, the silver ion applying unit applies the silver ions
to the contalner unit, which is referred to as the outer 15 tub, the

wat er t udewateringdinnghe satating telavihecrqtaging drumper whetikey andor the

dewatering bin, the rotating tub, the rotating drum_ or the |ike

and/ or tﬁaghm@stmmm $orwhichrthe silver apnehavadeenmgpliedbp tbe silvendon
light irradiating unit irradiates with the light the container unit
and/ or f applyingtunitt ule thos whée hthehBght inadiating Wt drizeiateappitle dhdy
the silver ion applying unit. In this 20 case, the silver ion

appl yi nglight the sosafiabl andf andbk Yhe abifie stiueigre dtolRast aftehehé Wﬁs&xﬁﬂ%r
unit and/or fabric structure during the rinsing process and the |i ght

i rrgdiat ;p?&:e'ég' twhéredy 2h6Ssttirillbalith |dfIMe LABIHEOALCIEFe Ufﬂrket?ef&j/ﬁf
fabric structure at |eéast after the rinsi ng process, whereby"t

t I

Sonca o8B AL it Pl e e
bl d t. I ted f t

damaged: r‘e‘%‘a?éér?ah&s@f‘éﬂeaﬁazar%elchrgﬁfeeﬁﬁoro'éﬁ%‘b%tg?xk%%nopomet

Furth bl.e that th th

eHCT i b e

fabric Zostructure treat ment apparatus according to the present

i nvent i of0039]dEwathe A ip peelesabler thas oy they washing marhinpethanrashing

structure such as clothing, a futon, and a rug is perfornmed; and
dudiOng asmadodryinge madtendewat ehé rld(eprascdahe onderthbodiméntr afli thiei dgbric
unit irradiates with the light the container unit, which is referred

to as thetoistere tneatndeht applagatusidccorditg ﬂcﬂthwpﬂls@ﬁt itentifie a rmsmﬁ
dewat ering bin, the washing and dewatering bin, the rotating tub e

rotating palpssss df&lﬁdiﬁglth%efabﬁe%ﬁxctaf@sﬁab bk <‘c1§ﬂﬁH§tM;&ne1t Q ﬁﬁ(@bﬁ hahdre
silver ions have been applied by the silver ion applying tunit. In

Sructar g .‘%é‘gseﬁ?m*ﬁ?sﬂ“a BDE BN i P RRARE Y Bllvel 30 BPPlyIAB e
t t th the | ht .th
Eéﬁfzfﬁe@paﬁw HRgite i ROUR (p s P B et b, tp?a;ath%owtsre
fab t ted f d/ t t t
Corn i e it Feater s8] 2t fiasithg 1B £he B Hikineg i, dbe wpruas T
material targeted for the sterilization is not damaged; and
suf fi ci eevsderiagihingthe setating by the retating daum, er Abailikeppnd/or to the

fabric structure; and after the rinsing process, the light irradiating unit
irradiates with the light the container unit and/or fabric structure to which
the silver ions have been applied by the silver ion applying unit. In this
20 case, the silver ion applying unit is capable of applying the silver ions to the
container unit and/or fabric structure during the rinsing process and the
light irradiating unit irradiates with the light the container unit and/or
fabric structure at least after the rinsing process, whereby the sterilization of
the fabric structure targeted for washing and/or the container unit

25 containing the fabric structure targeted for washing is enabled; the material
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20 because during and/or after the dewatering process, the |ight N
irradiating unit irradiates with the |ight the container unit and/or
fabric structure, washing water or rinsing water is not present in
the container unit, whereby efficient light irradiation of the fabric
structure targeted for washing and/or the container unit containing
the fabric structure targeted for washing is 25enabled. In
parti cul UL €L i 39 s L1 NS -
%Vﬁegt?& FHr &hd éﬂe'f‘gﬁlaﬂﬁrg[n\r’]@?%d& d?ﬁ%%%gi aq{&j Fh méh??}déﬁ?%rrlmdal

process, IS retal ne erlia ar ge

washi ng ROt innadiated with the light. However, after having
dr ai ned %gt“gl?c?ﬁ%tehoé)tgg'\/\%‘eri ng process, the light irradiation is
perforne ereby enabling effective light .irradiatiqon of the

ot er ar (04U cFaRheSRta, 1F 5. Piglorable HERY dn ofH afaahiae; machine. Hae
dryi ng machjne, the washing and drying nmachine, or the |like as the
one emboWiagbing apddiginsmaching, oidherltka asthaene cmhsdiment ofthe fabmg
to the present invention, a drying process of drying the fabric

st r Gct ur etragtdreadredionént gaprarhtes nacanding riog the peesortnddyentidn, a
during and/or after the drying process, the light irradiating unit

i rradi at dswatéding herocdss bf geimdviag cwatal fivim whiet fabmd ebricturefstichess
to as the outer tub, the water tub, the washing tub, the dewatering

bi n, theclybbitig)da fdolevaten fge bkNpetfbfmba! Anldndutiiy aldfor Afelr PRe
drum a drying chanber or the |like, and/or the fabric structure,

to
whi ch th : . . . > N
ni . 1 g Rptiih 0%t the AAN. BERNIR G Vgl RraMIaES wiBR BB e |
15 i i RO f.t dr.yi t he, | ight
P adi o Pty S b RRteRked sbrfe shE ol JAPLIYRE Wen Dbt

f i t t . the.sterilizati f the, fabric st t

t abet e ASRINR PR e BRUCHEE dof Aifer ATHIRE GBHE AeNA1GriPee DiabFPe

structure targeted for washi ng is enabled; the material targeted for

the ster Fotasing bab. thenmetagingdeen, gndhelokeand/er she fBhricestructue, to

action can be attained. In addition, because during and/or after the
dryi ng prddels $he shlver igmkg have hdentappdiednby the sisenisos apphhngheiki ght
the container unit and/or fabric structure, washing water or rinsing
wat er i sthistcape sidendev aterivg: proceas ofreriovingofaterdrovashie fabeiodtetiotupg
machi ne or water is not present in the container unit of a

the. Tabr 1o o Raekire T arge ol For r oy ng | ana e BFne THOGS: aPe BERt
cofkal ni fgaBNRIAGRIIC iPtddiatdd’ FiltPERE UEtht| e doMidiflet TS0 ANGG fabric
structure, whereby the sterilization of the fabric structure targeted for

washing and/or the container unit containing the fabric structure targeted

for washing is enabled; the material targeted for the sterilization is not
damaged; and sufficient bactericidal action can be obtained. In addition,

20 because during and/or after the dewatering process, the light irradiating unit
irradiates with the light the container unit and/or fabric structure, washing

water or rinsing water is not present in the container unit, whereby efficient

light irradiation of the fabric structure targeted for washing and/or the

container unit containing the fabric structure targeted for washing is

25 enabled. In particular, because during the washing process and the rinsing
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[0042] In a case of the fabric structure treatnent apparatus which is
capabl e of perform ng the |aundering process and the drying process,
when 5 the drying process is perforned, the light irradiating unit
may performthe light irradiation during and/or after the drying
process; and when the drying process is not perfornmed, the |ight
irradiating unit may performthe light irradiation during and/or

after the dewatering .process., Thig allo dupl j cat,i pn of e |ight
1 o ot PERCA, YA R RAFaIied, O e ol s TBR bl Fgoted 57 wkhing

dryi ng machi ne, a washing apd.drying chine, or the_ like which has a
wat er - coSRPRAGE be Rt SEAdhe ahtan iﬁ?ﬂew; afer avingderinediwateying
unit where a tenperature is |owis renpved through condensation of

moi st ur e the deneataringaprocestetbarlight, irradiationais medierimed, stheeehe dnabling
hi gh-tenperature unit, thereby lowering a relative humdity. 15 The
obt ai ned efffectivb bt tieraeaaon of the nivatgkiadnadrgetted fothwaisHingy is lowis
caused to contact |aundry, whereby the noisture is caused to nove
from t he [beaTIdTYy id pre¥esalsle thattinethdl dryifig ahaéHiae"ohés twaathin® Bndl @8ANEN
such a manner, the moisture is removed in the dehumidifying unit.” By

repeati ngnidiise, &¥ bﬂé;fgké %S itﬁ@'o‘?f@f‘éﬁﬁ&inﬁﬁﬁ%ﬂh@%uric is@rd&ﬁr@fﬁ@a@&teﬁlg

machi ne having t he wat er - cool 1 ng dehum di fication nmechani sm
T the. aRBera A AREE AR AR E R niiln. & BV et R iR R,

a satura wat er  vapor ,in t hi gh- erature unit ere,.a .
Cenper at JRERF SUHCENS ek A GRERTEE BEPRCHBh Ay Seh atealtified: nd during
greater the difference between an ai rié}errper ture in the _, .
25dehun di“%é% ghike drgngprocess, éﬁﬁé tyrdiatipgaunt avradistss meththe
unit, the better. [00441 For_exanple, in a case of water-cooling
deHéhi di flighdttherconhaimer amit.aphich isrreferrad dd asghetqten shbnthe water tun,
a tenperature at which the
the washing tub, the dewatering bin, the washing and dewatering bin, the
rotating tub, the rotating drum, a drying chamber or the like, and/or the
fabric structure, to which the silver ions have been applied by the silver ion
applying unit. In this case, the drying process of drying the fabric structure
15 is performed and during and/or after the drying process, the light irradiating
unit irradiates with the light the container unit and/or fabric structure,
whereby the sterilization of the fabric structure targeted for washing and/or
the container unit containing the fabric structure targeted for washing is
enabled; the material targeted for the sterilization is not damaged; and
20 sufficient bactericidal action can be attained. In addition, because during
and/or after the drying process, the light irradiating unit irradiates with the
light the container unit and/or fabric structure, washing water or rinsing
water is not present in the container unit of the washing and drying machine

or water is not present in the container unit of a drying-dedicated machine,

25 whereby efficient light irradiation of the fabric structure targeted for drying
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dehum dification is perfornmed is dependent on a water tenperature.

For 5 this reason, in the sumrer when the water tenperature

soneti nes exceeds 30C, there may be a case where a dehum dification
effect is not sufficient. [00451 Consequently, it is considered that
a heat punp unit is adopted in order to performa drying process at a
| ow tenperature in the drying machi ne, the washing and drying

machi ne, | ] t : I f e f i .
ot uct ur 880k M dof®ali i S0Rtaihing THE IRE Lte b BB for rving
a case of thﬁblgﬁyi ng machi ne, the washing and dryi ng nachi ne, or the

like in Hh¥R e heat punp unit is adopted, because it is possible
to set a tenperature in htglpd? umdifying unit so as to be | ower _than
t he wateIOQ‘@p a2 sase gh ther fabne sttriichuge | treakment nappanatys nyhigh ts
15 can be made | ow, as conpared with the water-cooling

dehuni di tapaklecd perfenrefng the lavulextng paecess rande thre dayimgeptogessh evhen
hi gh-tenperature unit is made |ow, highly efficient drying can be

per Sor nethe Noymg hedceey émn perforineddtle dightactddietinghenitanhy pgrforeh the
dryi ng machine, or the |ike having the water-cooling dehum dification
nechani s iighdipriadgatdén duriy dedpe adic thel &ryiROpradesnosd wWhed the drying

performng the drying process for a long tine. The | ow tenperature I'n

this casgpyg BRI bt 0 i : IS :
o o) SSELF R Al o S B REAB foptho lghe

damaged i of i I f L.0g. i ex i

ong tafyeREh B dfor S Fhe Meollekilg 1l o TRIE Hib¥s
t r eat ment, appas.at u Sacecor.di .0_the present invention, a drying
machi ne, défp\iljbggﬁf’ﬂé&éﬁﬁ?ﬁil raq?fdﬁﬂitt?\g)? ad’r"“fer‘?{é [i ke which perforns

the dryi ocess at {he above-ngnti,oned | ow tenperature may .
coﬁﬂri seT(gO‘g{]I ’érg"irt%'aiap]& i F@Seugfta dryng ma&mn?’r?aﬂﬁghlinﬁgaﬁﬁidﬁymg
Many m croorganisns are killed at a tenperature 65C to 80C. However,
when t he mAcHIRg, ¢ declike whigh hagiawatescoplingdehwmidifieptionmechaniper, e
may be a case where a tenperature in the drying machine or the

washi ng amaistinmgi ny andelmmedidpieg noit whactd a bempbraterasst loenad removed

tenperature, whereby a sterilization effect is likely to be

i nsuf fi citkrdugh condenshsion of wmbistare i the et nadtthepeekal whe aboanddndr
to the present invention, even when the drying process is perforned

at the | gyhedtbd BIRChRAUInp&RNARE ARRN thefely BvRAsH S Fidabe é}ﬁfdaggit}.s
enabled only by irradiating with the I'ight the container unit and/or

fali ¢ SHHACHREENLP a‘f@ivﬁ{bsbh@ngﬁéﬁé%ﬁré @pﬁ@\ﬁdb%BSQMﬁﬂ?ugﬂ%gg%e

ef fective suppression of propagation o he nicroorgani sns
cont ai ner2trd Lo shiisRe RauRTe” st e B0 T s At dB e o the
have beerl]agx%zl'yi Eodé side of the air. From the moist air obtained in such a manner,
the moisture is removed in the dehumidifying unit. By repeating this,
drying 1s implemented. Accordingly, in the drying machine having the
20 water-cooling dehumidification mechanism, the greater the difference
between an amount of a saturated water vapor in the dehumidifying unit
where a temperature is low and an amount of a saturated water vapor in the
high-temperature unit where a temperature is high, the higher the efficiency.
Therefore, the greater the difference between an air temperature in the

25 dehumidifying unit and an air temperature in the high-temperature unit,
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[0047] In addition, when a light irradiating unit such as an LED and
a fluorescent lanp is used at a high tenperature, a lifetinme thereof
Is shortened. In particular, in a case of the LED, when a tenperature
is high, a light output is reduced and a | um nous efficiency is
reduced, thereby 20 resulting in a problemthat a power consunption
I's increased. However, through the light irradiation at the | ow
tenperature, curbing the above-nentioned problemis enabl ed;

prol ongi Hae hettef.etime of the light irradiating unit is enabl ed; and

| owering a power consunption is enabled. [0048] Preferably, the |ight
i rradi at [@014]s Fpeekample| iata easearfiveatziruoeling dehneidifigetéon i wdfich tap
80C and further preferably, the light irradiation is perfornmed at a

t enper at wiagepf isdAfSetl0 {615 Ghe! Aehddiidifiatide af abipersturectagr hishdehed
at the low tenperature in the drying process performed in the drying

machi ne, dbhanaEtaRb AR pEFiiRed BCdpthdedt d'8 Whis ?eﬁn%%%artgl?ﬁg For

enbodi ment of the fabric structure treatnent apparatus a
to fryi o aaesoh LU B e SR SHIROL NS foliorBBbi sEhpYfeY Sxcils
e e, AR e BB EIER LG4 heaPBl e s FRE e
g Sl e R e Pt i
after the fabric structure has been taken out fromthe container
unit. [ooslar Speperionnl aydring pasaps at anlawectempenatyreninhthe, diyieg
vashing ?J;Iz?chine, the washing and drying machine, or the like as the one
10 embodiment of the fabric structure treatment apparatus according to the
present invention. In a case of the drying machine, the washing and drying
machine, or the like in which the heat pump unit is adopted, because it is
possible to set a temperature in the dehumidifying unit so as to be lower
than the water temperature, an air temperature in the dehumidifying unit
15 can be made low, as compared with the water-cooling dehumidification.
Therefore, even when an air temperature in the high-temperature unit is
made low, highly efficient drying can be performed. Note that even in the
drying machine, the washing and drying machine, or the like having the
water-cooling dehumidification mechanism, drying at a low temperature is
20 made possible by performing the drying process for a long time. The low
temperature in this case is approximately 30°C to 80°C and more preferably,
is approximately 40°C to 65°C at which the fabric structure is less damaged
and a period of time required for drying is not excessively long.

[0046] As another embodiment of the fabric structure treatment apparatus

25 according to the present invention, a drying machine, a washing and drying
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drying machine, or the |ike as the one enbodi nent of the fabric
structure treatnent apparatus, the light irradiation is stopped after
a |lapse of a 15 predetermned tine period followng the end of a

| aundering operation or a drying operation which is perforned after a
rinsing process in which silver ions are applied to the container
unit. Thus, in a case where it is desired to sterilize an inside of

the tub, the . light iryadigtion fqr the,inside of the tub can be

effici enmﬂe}ﬁaﬁf oPFredhg o pwé\a@r ePRFiqEES: ithe pdrBg amosess adhdithe
has 20 been taken out. In addition, because the Ijght irradiation is
st opped &@bpse Deitionrgsk low temperptungem@ayntBRrice fesyeey mn applyingimit
necessary for a user to stand by until the light irradiation is

fini shedandt a Hightt iimmdidtingevanp| e Mayy r otictdomganiseas oateaikileduat ta
such as a rotating drum a space inside of the container unit may be

i rradi at ecmperaititree63°Coty 80TC.anHewenerawinat thd drivadskdcbenis porfornsd
a material, of a whole or a part of the container unit, which has a

fungt i on s@ftHeelove Gbip@ratud! tRERd bR, beUNchidRFhdre! AdkaldRatdRANS the
the space inside of the container unit can be irradiated with the

i ght i : . j f I '
where o v SR, PRENFhchink BN AEHLE meLAInE HEAR v Hindh 1HE°
terial ' ' t ,ng:4} i ght is { h
provi ded AP BphiiGhed shtDEky o wHeEbbh el SRrkettn BBter B hkELCR pe
. di . ih Ll ¢ . light

P adi t FBAAHCTYL] iAo P U o S ERE BB HLACRinG R fhas
the rotating drumis_  opened, the |laundry is taken out, the_door is

cl osed, #ESemHeHBRMEON, aved Wibgh: thedrying Brecsss ngyparéormed tddtherkove

allows the light irradiation to be started in a space closed after
t hd0 aundempeasturecrendwmineamemt. of the bactericidal action is enabled only by

irradiating with the light the container unit and/or fabric structure to which
the silver ions have been applied; and more effective suppression of
propagation of the microorganisms such as various bacteria is enabled only
by irradiating with the light the container unit and/or fabric structure to
15 which the sﬂver 1ons have been applied.
[0047] In addition, when a light irradiating unit such as an LED and a
fluorescent lamp is used at a high temperature, a lifetime thereof is
shortened. In particular, in a case of the LED, when a temperature is high,
a light output is reduced and a luminous efficiency is reduced, thereby
20 resulting in a problem that a power consumption is increased. However,
through the light irradiation at the low temperature, curbing the
above-mentioned problem is enabled; prolonging a lifetime of the light
irradiating unit is enabled; and lowering a power consumption is enabled.
[0048] Preferably, the light irradiation is performed at a temperature, for

25 example, of 30°C to 80°C and further preferably, the light irradiation is
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[ 0052] Further, not only after finishing the |aundering operation or
the drying operation but also at |east after finishing the rinsing
process in which the silver ions are applied to the container unit,

t he door of the washing 15 nachine, the washing and dryi ng machi ne,
or the like is opened in order to take out the laundry fromthe
container unit, and thereafter, the |ight irradiation may be started.

Thlsallovxsthell |rrad|at|onto elrrpl nln c
where a ngefprlasésaﬁo% earatee #6040 ‘i}tfé} SR ﬁ% tign; theelabric
llaundry. At this time, in order to avoid an probl em arising 20when a
user is eNpebw isclmed at ithe dowitemipsrphuesnaifiecduyhng proeesemerforanéd imt
Is visible light. [0053] In the fabric structure treatnent apparatus

accor di nthe dryimg maehbre, thaweadhing and dfyingmébchiak) er thalikthes the one
container unit and/or fabric structure are/is irradiated with the

light of egibedient ldncher fagi@ktiRt@rd tRIRIRINT rétid | deBbrEAE S0 the
this case, the material is irradiated with the light of greater than

or gqual p i’@seh‘ﬂein%ﬁﬁﬁﬁeﬁmeﬁ@%r HhiaFiRa BRe faWa@ %ﬁ%tﬁw 88€%o drying can
enhancerrent of the bacterici action is enab
be prevented and under a condition of the low temperature, enhancement of
the bactericidal action is enabled.
{0049] Note that in the one embodiment of the fabric structure treatment
apparatus according to the present invention, the light irradiating unit may
10 irradiate the container unit with the light after the fabric structure has been
taken out from the container unit.
[0050] Specifically, for example,'in the washing machine, the washing and
drying machine, or the like as the one embodiment of the fabric structure
treatment apparatus, the light irradiation is stopped after a lapse of a
15 predetermined time period following the end of a laundering operation or a
drying operation which is performed after a rinsing process in which silver
ions are applied to the container unit. Thus, in a case where it is desired to
sterilize an inside of the tub, the light irradiation for the inside of the tub can
be efficiently performed for a predetermined time period after laundry has
20 been taken out. In addition, because the light irradiation is stopped after
the lapse of the predetermined time period, it is not necessary for a user to
stand by until the light irradiation is finished. At this time, for example, by
rotating the container unit such as a rotating drum, a space inside of the
container unit may be irradiated with the light in an even manner. In

25 addition, by using a material, of a whole or a part of the container unit,
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[ 0054] Hereinafter, as one enbodi nent of a fabric structure treatnent
apparatus according to the present invention, a washing and drying
machine 5w Il be described with reference to figures. [0055]

Herei nafter, the one enbodi ment according to the present invention
will be described with reference to the figures. [0056] Fig. 3 is one
sectional side view show ng a schematic configuration of the washing

and drying. hi ne,as the one enbodjment of the fabric¢c 1Qstructure
treat neanaﬁil@am@nqhog. szre%cfdﬁsﬂ %@ét%gram Behs radiating mesms,
[0057] As shown in Fig. 3 and Fig. 4, the washing and dryi ng machi ne
100 conpthespace inside addg containgr writtean be ixradiatedhwathshe light,in a
which is fixed inside of the main body 1; and a rotating drum3, as a
cont ai nefurther evehimbanfér. s Isupmdicddr,ifor axanipde.ain @ cane wdrere res ey ing
the water tub 2. [0058] At the bottomof the rotating drum3, a

rot at i onugidl bach a8 thei totatinghdugh 4t €ormbé byohsinignthedfddterial ha@in® tHa!
and reverse manner by using a notor 4 is attached. A baffle 5 for

sti Bringfgn@idi i feficchifigr Biht | A4d A6 UfirehdsS pRblide e jel
ci rcunference wall surfacgre tgg t he rot atri nglsg?un% 3. é%pﬁgjgggaﬁﬁi?n

st uct ar CLer AL B, ol Benitilocli 1A e Rhit AeRifts "0 Suralning
mannor . Aasatsrediht B BhBbh s 2 state of the ol othing 6 fo be
observed [&S%ﬁr s la'd%iii!ics)n,pa{ ?1\6.59 5 tl?encér?t%ilqgro{xnﬂznsjutch7ais the rotating drum is
opened, the laundry is taken out, the door is closed, and thereafter, the light
10 irradiation may be started. This allows the light irradiation to be started in
a space closed after the laundry has been taken out.
[0052] Further, not only after finishing the laundering operation or the
drying operation but also at least after finishing the rinsing process in which
the silver ions are applied to the container unit, the door of the washing
15 machine, the washing and drying machine, or the like is opened in order to
take out the laundry from the container unit, and thereafter, the light
irradiation may be started. This allows the light irradiation to be
implemented even in a case where a user does not close the door after having
taken out the laundry. At this time, in order to aveid any problem arising
20 when a user is exposed to the light, it is preferable that the emitted light is
visible light.
f0053] In the fabric structure treatment apparatus according to the present
invention, it is preferable that the container unit and/or fabric structure
arefis irradiated with the light of greater than or equal to a predetermined

25 illuminance. In this case, the material is irradiated with the light of greater
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25[ 0059] As shown in Fig. 3, a drying apparatus conprises a
circulation fan 9 and an air heater 10. The air heater 10 heats the
air. The circulation fan 9 circulates the air in comrunication with
an inside of the water tub 2, an inside of the rotating drum 3, and a
cooler 8 as a channel through which dehum dification is perforned
such that the air heated by the air heater 10 5evaporates nvoisture of
the clothing. [0 ALl i i akls uni a |}

B, o il b o e EAGIGRAROL MnelheiBe D Wh8HLY furthor

irradiator 1n I'T gh urce oresce

i | . he. | i.ke, i i i gh i nl
o R8P R ERcRal igh fpgbti e {001 SR eIy
LRI e N R AR R R

surface and an i nner gi rcunLerence wal | surface 31 of the rotating
drum 3, aRBAIHMSAEPTAIRG te tha PresRtaaveBHON A Washing ppdLlrying svaokine
plurality of small holes 32 piercing the rotating drum3 to an inside
t hebeof avill Heodersibed with referenceite es.ence wal | surface and the

i nner circunference wall surface 31 of 15 the rotating drum 3 such

t hat t he {00551t Horeirtafterf thenohberhbahimanuaaerdihgcantipapsesehe iavdutiogh
and the clothing 6 can be irradiated with the |ight. The Iight

i rradi at il Bindésciibedapith refddeet itd@h®figugex2 provided therein in
order to reflect the light emtted fromthe Iight source 21 in a

di rect i ofpdsafeide tNe S SctiddAWHETR Qh(‘!@id% & %Eﬁ%?xﬁﬁqﬁ?’}%n?i%%réﬂl?ﬂ of

circunference wall surface 31 20 of the rotating

addi tion i L.r adi.atl i S oVi . ieN .
noat - 1 oo thf nFpShE anil 85y Wadtiht 49, HB°Of0 WhBGHMAT SETuR fabric
rqperty |[n order, to protect the |i squr.ce 21.from washi ng, wat er

P ndBee: o bRl Ttrb ARt Giinarafiusy,  Fiere 4 i rarkqtbiek SPeat il L S8y ¢
installed on the outer circunference wall surface of the water tub 2

such t hathergofe reflect | ng plate 22 is a back surface thereof and

t hat the _heat-resistant lass plate 23 is firmy fixed on the outer
ci rcunf el@P2d sl showyn ﬂlatfggoﬁ areFigtbrtheupashingpoed trrimg machine 100
light irradiating unit 20 is fixed on the outer circunference wall
surf ace cbmpriseshtanainubo@y i ahwateretub By as heconthmdrmuaitstvhiieh whfired
the water tub 2 and the heat-resistant glass plate 23 are sealed 5
by usi ngiasidealfaht main bodwedi dad Drothbig dikan B \dsg céntignér AR sHick

property (thermal insulation property) and a water-proofing property.
15 is supported in a rotatable manner inside of the water tub 2.
[0058] At the bottom of the rotating drum 3, a rotation mechanism unit
which rotates the rotating drum 3 in a normal and reverse manner by using
a motor 4 is attached. A baffle 5 for stirring clothing in the rotating drum 3
is attached on an inner circumference wall surface of the rotating drum 3.
20 A door unit 7 which allows taking out and putting in clothing 6 as a fabric
structure and keeps air tightness and water tightness is attached to an
opening portion of the rotating drum 3 in an openable and closable manner.
A door glass 71 which allows a state of the clothing 6 to be observed

externally is provided on the door unit 7.

25 [0059] As shown in Fig. 3, a drying apparatus comprises a circulation fan 9
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[0061] In the present enbodinment, the light irradiating unit is
installed on the water tub 2. However, it is only required to install
the light irradiating unit at a position where the container unit
and/or fabric structure can be 10 irradiated with the light. For
exanple, the light irradiating unit nay be installed at a portion of
t he door of the container unit so as to irradiate the container unit
with the light. [0062] As shown in Fig. 4, a silver ion applying unit
40 conpr ppdan %lr{lmaéer $QppThe mdr b%@rglﬂ heatsithe@ir.i shhetigewlationmfan 92
connected to the water 15 supplying pipe 41; and a water supplying
channel d3celatesdhe myr et cmemurheatson wakthizom ieside afrthenimate? tahd2,aan
wat er supplying inlet of the water tub 2. Inside of the silver ion

el ution imdide 4%, thewrntptinlgydnithver and eccosldes as e dhapaskthiongh srcled
manner. Water is supplied into an inside of the silver ion elution

unit 42 HehaHARifidatioMisSherfosied s6h RhBE thHd adh ﬁeate\doblf RHE ali® hedfer 10
appl i ed between the silver el ectrodes, whereby the silver ions are

el uged | Q@Qgiﬂ&%é‘: Pﬁ:iigﬁlrefofttﬁé’ chdth¥ ion elution unit 42. The water
v

cont ai ni ng e silver 1ons I's supp ‘ed into the i nsi de of the water
on wat ol U 8 G AR PR MR e ol EHRBE a ot
vl 1 "our PcBRicTs AdTerearort ot B SREUEaPnt L ape LEDopr Ehe Hee
the. fabr K& GEHGEHLHER: mApbOBSAABE Vistle B ianstaled BpBramaser Beb
t he washi ng and dryi ng machi ne according to the present invention
st ruct ur 8dand igespablecf divastly ixradiapag Bithaderlightdan inner circumference
10 wall surface of the water tub 2, an outer circumference wall surface and an
inner circumference wall surface 31 of the rotating drum 3, and the clothing
6 in a direction indicated by an arrow P. A plurality of small holes 32
piercing the rotating drum 3 to an inside thereof are formed on the outer
circumference wall surface and the inner circumference wall surface 31 of
15 the rotating drum 3 such that the light emitted from the light source 21 can
pass therethrough and the clothing 6 can be irradiated with the light. The
light irradiating unit 20 has a reflecting plate 22 provided therein in order to
reflect the light emitted from the light source 21 in a direction toward the
outer circumference wall surface and the inner circumference wall surface 31
20 of the rotating drum 3. In addition, the light irradiating unit 20 has
provided therein a heat-resistant glass plate 23 having a high light
transmission property in order to protect the light source 21 from washing
water and water resulting from dewatering. The light irradiating unit 20 is

installed on the outer circumference wall surface of the water tub 2 such that

25 the reflecting plate 22 is a back surface thereof and that the heat-resistant
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[ 00641 A signal, not shown, froma control unit rotates the notor 4
in a normal and reverse manner and the rotating drum 3 directly
connected to the notor 4 rotates simlarly in the normal and reverse
manner. This rotation causes the baffle 5, fixedly nmounted on the
inner circunference wall 10 surface of the rotating drum3, to
repeat operations of lifting up and dropping down the clothing 6,

t hereby performng a shj ng process. In such a manner, _the washin
process Blassdlpkg ﬂgdsﬁ%fy. gwi Ry theeouisr carquaaferengs wallwunfasg) of the
effect. [00651 Upon finishing the washing process, a drain punp 11 is
driven, watex hieb &y Inegificadly, the dight nrxewgaaagemlt 20 i3 fixeshon theaiuter
hose 12. Thereafter, the operation proceeds to a rinsing process and
a dewat ecirngmfexeresswallmamrédoe 6f the Wwatgr ttab 2 atithiexcrewgs prodeskke in a
[ 0066] When a drying operation is started after having finished the

| aunder i pthtprwhe&Ssthd wataohitnl aaiidtliches Seedistaat ighilsOplat @3 Hicaddaled
drum 3 20 causes stirring action generated by an up-and-down

novenent 1of C i | AVANE j i
TrASIET e ot Ao R Ul Bk e ORI SRS e

0 y
t enper at i i i . i fromthe
cl (r)r}[) hi ng%ﬁaﬂtﬂgﬁ%ﬁa&ggﬁl&é@%ﬁﬁ?@@rg\éﬁg%\?&?ﬁ@tﬁﬁ%l er 8. Because
inthe c I i n plied 25from.a cooli
wnt er 1 o o06T); B o8 TPl iR Se L3RG PR B e 5 SRt on
cooler 8,Jn a. faci ner, the. evaporated i.sture .i s..cool ed .and
condensothe wset Eiicne diowBies iris iigeaniies B areail the HEBE aairiiznsy
11, is mxed with the cogling water,_ and is drained. The dehum difjed
air is r&myRER REsitien wiwre fhe gontpmerennitoand{er fabiie sirugiare canche -
air flows into 5 the rotating drum 3, heats the clothing 6, and
evdPor at égradintetluwithc the dighéd For texantplet bhedight iBradiepiagt uni tay be
above-descri bed operation, drying of the clothing 6 proceeds. A

sour ce f msthHatliatga poetich @f thagloonsddherconbained it go peanessadiase the
air heater 10. In general, the air heater 10 is nmounted inside of an

air circgbatdiner dudl withdihe lédteat hed heater which is formed by coating
a 10resistance heating wire with nmetal is used as the air heater 10.
[0062] As shown in Fig. 4, a silver ion applying unit 40 comprises: a water
supplying pipe 41; a silver ion elution unit 42 connected to the water
15 supplying pipe 41; and a water supplying channel 43 connecting between the
silver ion elution unit 42 and a water supplying inlet of the water tub 2.
Inside of the silver ion elution umt 42, two platy silver electrodes are
disposed in a spaced manner. Water is supplied into an inside of the silver
ion elution unit 42 through the water supplying pipe 41 and a voltage is
20 applied between the silver electrodes, whereby the silver ions are eluted into
the inside of the silver ion elution unit 42. The water containing the silver
ions is supplied into the inside of the water tub 2 through the water
supplying channel 43. This causes the silver ion water to be applied to the

inner circumference wall surface of the water tub 2 as the container unit and

25 the outer circumference wall surface and the inner circumference wall
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[ 00671 Next, an operation of the washing and drying nmachine 100 w ||
be described step by step with reference to flow charts. [0068]
First, as shown in Fig. 3 and Fig. 4, a user opens the door unit 7
and puts the clothing 6 as the laundry in the rotating drum3 and a
detergent in 15 a detergent conpartnent (not shown) in the water
supplying inlet. If necessary, the user puts a finishing agent in a
fi ni shi ngusfgeat3t @iptdret retatigg clrush dveds. thheohtainehi wgitage wellens lhhe
put therein during the |aundering process. [00691 After havi ng nmade
t he prepalathinné ek theddbrig stfudthee det ergent, the 20 user closes the
door unit 7 and operates operation buttons (not shown) of an

oper at i ofgenlt dexvNah cubling oIRET @ﬁbéﬁfﬂio@ﬁ@lethé @asBiBEhnd dr3inEaiddiGne
condition (laundering node). Finally, when the user presses a start

button, thg, g tﬁ@?&eéé}ﬁt ir?J?e‘?Mbhu %ﬁ&{ch‘ﬁ%d‘)% &’edéc?fb%ﬂeﬁia&% RfifcHes

corresponding to the above-nentione aunderi1 ng node 1 n accordance

vm'jt% t he f% &garts 25shown in Fig. 5 through Fig. 14. [0070] Fig.
ow

5is the chiart showi ng a whol e | aundering process. As shown in
Fig. 5, fy t step 8101, it is determ ned et her a_washin .
process tﬁg@g%]e&sw ¢ P2t Showa, é%@eﬂt‘é’ﬁ{tr Eih‘éxﬂaﬂﬂﬂt‘?ﬁ he ﬁ?%’i?gs% m a
proceeds to stlep 8200. What is perfqrned in the washj.ng process at
step 820@oRMal 4l reverspananeey agdsthe piating: drywr & directin epnupsted 6o
chart shown in Fig. 6. After having finished the washing process, the
| aunder i thhe pm@&fésg prtatesdimilarkt ap deo2ormal taned cemerseh mahnexsheThis
is determned at step S101 that the washi ng process has not been

sel ect ed rotateont camsterthedaffie e fixedhonmended onetielinnes cartem{&iiize wall
10[ 0071] At step 8102, it is determ ned whether a rinsing process has

bean sel sarfde Vheheseitacingd drube 3,atndepbay dpepstisnis MOUERAS 4p SHEP
S103. [0072] At step S103, it is determ ned whether a sterilization

course hagopsiiy 86kACHR clofhRlly 6CiREEHY p&IBrhMACWaRHIRY QE6&Ss.
pr oceeds tg step 8400. Otw:ot hg&ot her hegﬁdl,) whrenﬁi\? isade%r%%ﬁb;%sat In

step 8103uLha} nidithei! Bhé W£BihS brocess is performed by utilizing the so-called

beating-washing effect.
[0065] Upon finishing the washing process, a drain pump 11 is driven,
15 thereby draining water in the water tub 2 from a drain hose 12. Thereafter,
the operation proceeds to a rinsing process and a dewatering process,
thereby finishing the laundering process.
[0066] When a drying operation is started after having finished the
laundering process, the normal and reverse rotation of the rotating drum 3
20 causes stirring action generated by an up-and-down movement of the
clothing 6, and concurrently, power is supplied to the circulation fan 9 and
the air heater 10, whereby an air temperature rises. This heated air
evaporates moisture from the clothing and the evaporated moisture flows
into the cooler 8. Because in the cooler 8, cooling water has been supplied

25 from a cooling water inlet pipe 13 which is disposed at an upper position of
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15 course has not been selected, the | aundering process proceeds to
step S300. [0073] What is perforned in the silver sterilization
rinsing process at step S400 will be separately described with
reference to the flow chart shown in Fig. 8. Wat is perforned in the
rinsing process at step 8300 will be separately described with
reference to the flow chart shown in Fig. 7. Note 20 that the
rinsing proces y. be perforned a plurality of tines. After RQhaying
fini shed %éon%rsTgnﬂ‘ Br gg,m@ﬁé‘eF’aE#ﬁjﬁﬁﬁér%ech’é%SW%’ée%oqﬁ anidp
8500. On the other hand, when_ it is determ ned at_step S102 that the
rinsi ng pewsensednadhetonsieaged seistug, flowe intoum gide efgthsr drainpump 11,
proceeds directly to step 8500. 25[0074] What is perforned in the
dewat er i imynzixdd dwithnthes ebadtng oratpr,ozmd g9s atraimedep O Alehumidified air is
separately described with reference to the flow chart shown in Fig.

9. After réfhwxedafain Mtedhehdr tentdreld agdadnhtddyi Thedalated ian flpwedass
the | aundering process proceeds to step S104. [0075] At step S104, a

fingshi nghPrewehs @AThS, RAtHPIh HBLERRE, Undié¥dporatahoifi€ sdhthined
proceeds in accordance with procedures. In addition, at step S105,

05
the cont {phsRidthi 8 n‘ggtﬁﬁeaﬁﬁggpggﬁaxydasé bed ogew?%,}]dggﬁgg :3?811;9

| aundering process en conp ter havin

t he | aun i r th t it 7. ;takas oyt .the
| aundry, ot BaBoesats. 4 s, B8 WAL LS Horhie, ied B BT Hivine
dryi ng machi ne 10 10, refur to a waiti state, i reparation for
o hext | BERRSER g BE beSet I B Sonirah, BRas Befarn 1S BAUBIA Meifs
been sel ected,, a, tugft'i nsi de stcilraisﬂlh:ez tion process_at step. S1000 js
per f or ne@! ARG gEERkAtion dugtan aheth heateyiwaichasormed by coatinga
to a waiting state in preparation for a next |aundering process. Wat
i s 10er f oresigtancethratingwireswith wetali isiusediasrthespr diwager 3. st ep S1000
will be separately described with reference to the flow chart shown
in Fig. 1006TlodaLt, Aexaperahienrafsthec wiaghingaanidndrypnganashinei h30 wgll be
process, silver sterilization rinsing process, dewatering and drying
sel ect i odepdrdload steptbypstep with reference to flow charts.

b~

[0068] First, as shown in Fig. 3 and Fig. 4, a user opens the door unit 7 and
puts the clothing 6 as the laundry in the rotating drum 3 and a detergent in
15 a detergent compartment (not shown) in the water supplying inlet. If
necessary, the user puts a finishing agent in a finishing agent compartment
(not shown). The finishing agent may be put therein during the laundering
process.
[0069] After having made the preparation of loading of the detergent, the
20 user closes the door unit 7 and operates operation buttons (not shown) of an
operation switch unit on an operation panel to select a laundering condition
(laundering mode). Finally, when the user presses a start button, the
control unit (not shown) carries out a laundering process corresponding to
the above-mentioned laundering mode in accordance with the flow charts

26 shown in Fig. 5 through Fig. 14,
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i,bnside sterilization process in the above-described | aundering
process w || be 20described in detail with reference to Fig. 6
through Fig. 14. [0077] First, the washing process will be described.
[0078] Fig. 6 is the flow chart show ng the washing process. As shown
in Fig. 6, at step S201, data of a water level in the rotating drum
3, which is detected by a water |evel sensor, is captured. At step

S202, it et er m_ned 25yhet her vol une sensin as heen sel ected.
Wen' sel é@@%@, Hike brio G O“br‘ig'é‘é’é§ Wé’é%é’dé”h‘gegﬁé‘ﬁ SDYRE DERCesEepAs
S203, the_ volune sensing by which a volume of the laundry is measured
by utili shaynain Jfig: i%nfarst| agtex Sk0dd ibns tdetermingd whethem 8 washing
performed. After having performed the vol une sensing, the washing
process prowsedsas beayt eplegizdy. Whentselentédrthedlmgndesinghprodess psoceeds
determ ned at step S202 that the volunme sensing has not been

sel ect edtostep $2860) nWhntas grsfqroaakrdthadwashingyprotess £pstepER0( 9T 9k

At step S204, a main water-feed valve (not shown) is opened and water
i s pour edepardtety des@ibeiowsihiraferditeauadheFlomicRatPdltdws YRFE 69 AR

having finished the washing process, the laundering process proceeds to step
S102. On the other hand, when it is determined at step S101 that the
washing process has not been selected, the laundering process proceeds
directly to step S102.

10 [0071] At step S102, it is determined whether a rinsing process has been
selected. When selected, the laundering process proceeds to step S103.
[0072] At step S103, it is determined whether a sterilization course has been
selected. When selected, the laundering process proceeds to step $S400. On
the other hand, when it is determined at step S103 that the sterilization

15 course has not been selected, the laundering process proceeds to step S300.
[0073] What is performed in the silver sterilization rinsing process at step
5400 will be separately described with reference to the flow chart shown in
Fig. 8. What is performed in the rinsing process at step S300 will be
separately described with reference to the flow chart shown in Fig. 7. Note

20 that the rinsing process may be performed a plurality of times. After
having finished the rinsing process, the laundering process proceeds to step
S500. On the other hand, when it is determined at step S102 that the
rinsing process has not been selected, the laundering process proceeds

directly to step S500.

25 [0074] What is performed in the dewatering and drying selection process at
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and,the water supplying inlet. Accurately, the water is poured in the
water 10 tub 2 and the water enters the rotating drum 3 through the
smal | holes 32. The detergent which has been put in the detergent
conpartment in the water supplying inlet is mxed with the water and
is put into the rotating drum3. At this tinme, the drain valve has
been cl osed. When the water |evel sensor detects a set water |evel,

h . ; : .
e el eS80 T Peleb S g R Esed BTIEHBRIAL0REEURRP HEASSRAT
t hi ki tg b} ] h ti d I ot t . d and
e o P oA e BB e et B B G AP S
th | ot hi 6 th t d.d ' inth | ot hi 6 int

the vt cPh® RHIRASTIR Passsa PrrEoR0y 4P B Sa0t fons of the cl ot hing 6 i
al so rel asega.égoosl] After the soaking tunbling, the washing process

t

pr oceeds QY siopeS1ad, & dpishing provess grerforsed ismtber equtrak ymt o
pattern of washing tunbling in which the rotating drum3 lifts up

hi gb andadtpaticaldy pirocdedsgnsaccandamqeawithoprneedivrgs. wHenaddision), of istew
6 is dropped generates a jet of water 25in fabric of the clothing 6,
wher eby £285¢clthe héorgrél sitvvdaforths the0aR]r, Afithr fiaighdng osbwiid,t tieat the
washi ng tunbling has passed, the washing process proceeds to step

S207. At 1giRieri?d protéiy hat HdemJcsthplptdd S| AfeY KdfidkefinidHad2alasfthe
where the rotating drum3 slowy rotates, the clothing 6 | eaves the

rotati ngbﬁiﬁﬂ@r%%@@céﬁe thé Rk Qﬂ)le_ﬁsitZlgaﬁocﬁ‘ LRW POS{Hds Otk E%Llué v,

dropped before t cIoth|n96|s I ft up so as to cone at al
o 1 oneoisiar (hEidor it 72, THOLSHEH, thd SalhBRPERS W M Ge BT 100
ar: 61 FECHPSr Eh oM NECUAFRIE PIHERBHBReIoFuA H LB HaFER 3
e e R Al SE T bl e S e
| eaves the inner circunference wall surface of the rotating drum3
when t hesteriizatinn process whstepw 1009 isipenforimed wad sherdadtearhthe washimg)
6 is rolled over, rather than being slammed down, and pieces of the
cl ot hi ngagdalyipg heathipe il00are¢unpat@tiwailting state in preparation for a next
laundering process. What is performed in the tub inside sterilization
15 process at step S1000 will be separately described with reference to the flow
chart shown in Fig. 14.
[0076] Next, the respective washing process, rinsing process, silver
sterilization rinsing process, dewatering and drying selection process, tub
inside sterilization process in the above-described laundering process will be
20 described in detail with reference to Fig. 6 through Fig. 14.
[0077] First, the washing process will be described.
[0078] Fig. 6 is the flow chart showing the washing process. As shown in
Fig. 6, at step S201, data of a water level in the rotating drum 3, which is
detected by a water level sensor, is captured. At step S202, it is determined

25 whether volume sensing has been selected. When selected, the washing
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15 fluffy manner. In this state, when the rotating drum3 starts the
dewatering rotation at the high speed, it is easy for the pieces of
the clothing 6 to be scattered in every direction. In other words, it
is easy to achieve a balance. For this reason, the pieces of the
clothing 6 are disentangled by slowy rotating the rotating drum3 in
order to prepare for the dewatering 20rotation. [0085] Next, with
reference to the flow chart shown in Fi %&05 the rinsing process wll
n

be descr PEeeess progesgisdp step $203; hdtgdon theveluae sensingdy whth a

(here, which is referred to as an internedi ate dewatering process

si nce t hivelweemfdhedgupduy és snéasursp byt whilishgia rotationed loadsixegted on
process) is perfornmed. This dewatering process at step 8600 wll be
descri bedhwidotatiagedenne 3t (3 pbefolined. chdfter Huving | perfdrgned GheAbbRime
having finished the internedi ate dewatering process at step 8600, the

1 nsing BEAGERS tREORRSHiNG Brothed pidlidsAo StaPSBAL. O ehéther hand,

wat er-feed valve is opened and water is supplied up to a set water

A L e T T B

proceeds to s soa perforne

The soaki_n y I.ng ihs. th ane. as that. for ned tep S205
during tﬁgg\ﬁges(ﬂ?ha %%8588§§30§%§6g§f39§ﬁ§e¢1r5ﬁ15’ g%g%pngéQ%nbl I ng, the
rinsing SS ,proce to step S303. 0 Ln accordance with a

Lsor o s TDETERARHERTSHRE § it warer Jeed delve, o aRouRh ifronentd: e
tunbling. The rotating drum 3 jmrerses the clothing 6 in the water

t hrough t¥aier & Benead imthertating divings’ tyonehra mainaraigs supplyingipe
clothing 6, thereby rinsing the clothing 6. [0089] After a period of
t he ri nsiamg thenwhtersurmdypsiudet,. tAceuwrately,idpepvaterds pouBedimtbe seaten
step S304. At step S304, the rotating drum3 slowy rotates and

di skint anglib< 4hd theesateraintehetld edtaitivg: Grum dtheougdtothpy epalkhbles 3dhe

dewat eri ng rotation.
The detergent which has been put in the detergent compartment in the
water supplying inlet is mixed with the water and is put into the rotating
drum 3. At this time, the drain valve has been closed. When the water
level sensor detects a set water level, the main water-feed valve is closed.
15 The washing process proceeds to step S205.
[0080] At step S205, soaking tumbling is performed. In this soaking
tumbling, the rotating drum 3 rotates at a low speed and the water is
sufficiently soaked into the clothing 6 by taking out the clothing 6 from the
water and dropping again the clothing 6 into the water. The air trapped in
20 various portions of the clothing 6 is also released.
[0081] After the soaking tumbling, the washing process proceeds to step
S206. At step S206, the rotating drum 3 rotates in a pattern of washing
tumbling in which the rotating drum 3 lifts up high and drops the clothing 6.

An impact occurring when the clothing 6 is dropped generates a jet of water

25 in fabric of the clothing 6, whereby the clothing 6 is washed.
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[0090] In,the above description, "stored-water rinsing", which is
rinsing with water stored in the rotating drum 3, is perforned.
However, 20 "pouring-water rinsing”, which is rising with fresh

wat er constantly being fed, or "shower rinsing”, which is rinsing
with water showered on the clothing 6, may be performned. [ 0091]
Next, the silver sterilization rinsing process will be described wth

referencg to the flow chart shown in Fig. 8. . A point at which the
silver 250082} Aften poperipthy n@%ﬁ(ﬁ?@éﬁgl@fﬂb]ﬂﬁﬁrlﬁﬁ pesesd.t the wasliing

process at step S300 shown in Fig. 7 is that after having finished
t he i nt eprecisst prodeeds b0 istep [H20Fes Atastept SPOBEUR roteting idram 3 slowly
sterilization rinsing process proceeds to step 8401; at step 8401,

t he wat efrofstes. Vil uecdse whereetlie potdtitgt dfum Vi slokvly Yosale¥ethd Elothiie6 .,
is supplied up to a set water |evel through the water supplying 5

pi pe 41. 1&8yshrétatiipddrdin 8 REhARLERE AlGthehPW {8t tahFOQPBBs&ﬂ)% &ﬁa%

suppl yi ng plpe 41 into an inside of the silver ion elution unit

and ga vold, aﬁefweltg@ﬁmﬁi eqsmgsa%gs &h S5 Ogﬁémg‘xfcﬁbgﬁym

SI|V6I‘ IOI’]S re e Into EII’ISI ESI ver ron e ion unit

of 1 he wiBeFl it ai%%éﬁ%ﬁﬁﬁé'dvaéf%ﬁ%%@ft SRR st 8 1qfhice

causes the.silver i,on water to. be a plle to the jnne CII’C nf erence
Sl T sur RoiseSlamhad e o e es GHBUB eRrh Sl AR ace 1of tagrofating

ci rcunference wall surface and i nner ci rcurnc erence wall surface 31 of
the rot atdrag of and igskenfe fladnageinst the dnmex cixeumferencs waly sacface.

the fabric structure. 15[0092] The other steps S402 t hrough S404 in

t he sil v&thexefore| mdwn the rotading) donoc 8sstaate dewatarng ratatitwse athigh
8302 through 8304 in the rinsing process. [0093] Next, with reference
t o Ithe flspeedhidns diffiewit dorelfminat uribidafesnat eri ng and dryi ng

sel ection process will be described. As shown in Fig. 9, first at

step 850%0084] Ta dRheFastned WA, hevhdhetsd ecldthaml | €N 164031 "B #der

been 20 selected. Wen selected, the dewatering and drying selection

Process féfx%‘ﬁ%?féf*eﬁéé v?&ﬁ%u%mﬁ of@ﬁetrﬂgat‘?ﬁé‘ﬂh[@i‘? %dbé?% ﬂ?et @gs\lgﬁg]xs ARAR

the sterilization treatnment has not been” se ri ng and
9", G ofBeR, TR Rt e, HE88 A 558
slammed down, and pieces of the clothing 6 are piled up in a comparatively
15 fluffy manner. In this state, when the rotating drum 3 starts the
dewatering rotation at the high speed, it is easy for the pieces of the clothing
6 to be scattered in every direction. In other words, it is easy to achieve a
balance. For this reason, the pieces of the clothing 6 are disentangled by
slowly rotating the rotating drum 3 in order to prepare for the dewatering
20 rotation.
{0085} Next, with reference to the flow chart shown in Fig. 7, the rinsing
process will be described.
[0086] First, the dewatering process at step S600 (here, which is referred to
as an intermediate dewatering process since this dewatering process is

25 performed during the rinsing process) is performed. This dewatering
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25been sel ected. When sel ected, the dewatering and drying sel ection
process proceeds to step S503. [0095] At step S503, it is determ ned
whet her the drying process has been sel ected. Wen selected, the
dewat eri ng and drying sel ection process proceeds to step S600.

5[ 0096] What is performed in the dewatering process at step S600 will
be separately described with reference to the flow chart shown in

Fig. 10. ' Nl - ry '
and dryi RSP oL e BOOWAN6E aba i P20 B 18 YR AR A
hand, at .st 03, en_the drvin [0 s . has_not, been .sel ect ed
he. deved bRy 10na ATTGH Rab it Bl Bhe TSRt ultiplt HeRBE MR 5 50 at
0097] What | erforned. in a light irradjatjon terin ss, at
Step. S706tn BP0l che pAREE prores® Brattrib 1 ShaT SHHe o Ato RLSBD ButhS
chart shown in Fig, 11. What is perforned in a light irradiation

dryi ng pmaiaswaierteedpvalyeoisyppenase and puatareis saprled pay toia get water
reference to the flow chart shown in Fig. 1513. [0098] At step S502,
wheh t helakelat eri ng process has not been sel ected, the dewatering and

drying sel ection process proceeds to step S504. [0099] At step S504,
it is de{eosilnadtertieiving suppliddyihegy plepcinsrii@md peseess pesiceds thhreap

sel ected, the dewatering and drying sel ection process
S302. At step S302, soaking tumbling is performed. The soaking tumbling
is the same as that performed at step S205 during the washing process.
[0088] After the soaking tumbling, the rinsing process proceeds to step S303.
10 In accordance with a user’s setting, the rotating drum 3 rotates in a pattern
of rinsing tumbling. The rotating drum 3 immerses the clothing 6 in the
water through the rotation thereof and lifts up high and drops down the
clothing 6, thereby rinsing the clothing 6.
[0089] After a period of the rinsing tumbling has passed, the rinsing process
15 proceeds to step S304. At step S304, the rotating drum 3 slowly rotates and
disentangles the pieces of the clothing 6 in order to prepare for the
dewatering rotation.
[0090] In the above description, “stored-water rinsing”, which is rinsing
with water stored in the rotating drum 3, is performed. However,
20 “pouring-water rinsing”’, which is rising with fresh water constantly being
fed, or “"shower rinsing", which is rinsing with water showered on the
clothing 6, may be performed.
[0091] Next, the silver sterilization rinsing process will be described with
reference to the flow chart shown in Fig. 8. A point at which the silver

25 sterilization rinsing process is different from the rinsing process at step S300
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20 proceeds to step S900. On the other hand, at step S504, when the
dryi ng process has not been selected, the dewatering and drying

sel ection process is finished. [0100] At step S505, it is

determ ned whet her the dewatering process has been sel ected. Wen

sel ected, the dewatering and drying sel ection process 25proceeds to
step S600. [0101] What is perfornmed in the dewatering process at
step S600 will, be separately  described wth reference to the flow
chart sheR@WpAnEFig. 1as that aftes Naviger fipisbrd fhenntgngdiaterdewriseing |
t he dewatering and drying sel ection process proceeds to step S506. On
t he ot hePracgasiat step S8P0SHoDsiwheiaTrtizativarinsingRrogescprcehds tastep
been sel ected, the dewatering and drying sel ection process proceeds
di rect | yS#0lsatestefSHH) 1, [tha 02ite el ealvEas 6penedsi amdiwntenyiwiadh wh il her
the drying process has been sel ected. Wen sel ected, the dewatering
and dryi ifh $RltegtisWuppliedesp throHeephatep 16¢aAnhs80Ph the[WARY sWplvins

performed in the drying process at step S800 will be separately

desgri begigd A1 r akeERAWR 1P Mibe 4 | QW Ghakt i.s,h&mﬂubcfitgr%% nt'gtet ater

having finished the drying process, the dewatering an

o0t RBRR DI AL i Blof O b P R P

the dryin as not been se e dewatering an

22171 o RhRER Dok I b FR b RS

chart Shlon 0 éhrcla Elis?de %)9 the silver ion elution unit 42. The water containing the
silver ions is supplied into the inside of the water tub 2 through the water

10 supplying channel 43. This causes the silver ion water to be applied to the
mner circumference wall surface of the water tub 2 as the container unit, the
outer circumference wall surface and inner circumference wall surface 31 of
the rotating drum 3 as the container unit and to the clothing 6 as the fabric
structure.

15 [0092] The other steps $S402 through S404 in the silver sterilization rinsing
process are the same as those at S302 through S304 in the rinsing process.
[0093] Next, with reference to the flow chart shown in Fig. 9, the dewatering
and drying selection process will be described. As shown in Fig. 9, first at
step S501, it is determined whether the sterilization treatment has been

20 selected. When selected, the dewatering and drying selection process
proceeds to step S502. On the other hand, at step S501, when the
sterilization treatment has not been selected, the dewatering and drying
selection process proceeds to.step S505.

[0094] At step S502, it is determined whether the dewatering process has

25 been selected. When selected, the dewatering and drying selection process
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[0105] First, at step S601, the drain valve is opened. This causes
the washing water or the rinsing water in the rotating drum3 to be
drai ned 20t hrough the drain valve. The drain val ve remai ns open
during the dewatering process. [0106] Wen a predetermned tine
period has passed and nost of the water has been drained fromthe
clothing 6, the rotating drum 3 starts the dewatering rotation. Wen
t he rotaghﬂgedgu@hﬁﬂ;95@3es at a high speed, the 25clothing 6 is
pressed agai nst the inner circunference wall surface of the rotating

drum 3 dfmds) At ced S5080H id ECRmikba SyREASE Thb Myl ProtRRIRABEeA "

the clothing 6 to be col ected on t i nner circu ce wal

ES{LZ‘CEZQ&?{%%%%%”%& i R e AR

holes 32 is gﬁ &i on &? inner 5 ci rcumc erence wall surface of the
wat er t uB¥LeeRE AR StaP89%he i nner circunference wall surface of the
onto bottom portion of the_ water_tub

o t\li/gq(b%] v {S? gg%edo el thedevieBLEPEIES 9t tep kDG yei be
of the mai n bod 0107] In a sequence shown in Fig. 10, a
dewat er i ﬁ@@@ég]g{ degerihedy with reference to the flow chart shown in Fig. 10.
After having finished the dewatering process, the dewatering and drying
selection process proceeds to step S900. On the other hand, at step S503,
when the drying process has not been selected, the dewatering and drying
10 selection process proceeds to step S700.
[0097] What is performed in a light irradiation dewatering process at step
S700 will be separately described with reference to the flow chart shown in
Fig. 11. What is performed in a light irradiation drying process at step S900
will be separately described with reference to the flow chart shown in Fig.
15 13.
[0098] At step S502, when the dewatering process has not been selected, the
dewatering and drying selection process proceeds to step S504.
[0099] At step S504, it is determined whether the drying process has been
selected. When selected, the dewatering and drying selection process
20 proceeds to step S900. On the other hand, at step S504, when the drying
process has not been selected, the dewatering and drying selection process is
finished.
[0100] At step S505, it is determined whether the dewatering process has

been selected. When selected, the dewatering and drying selection process

25 proceeds to step S600.
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10 conparatively | ow speed is perforned at step S602 and step S603
and a dewatering operation at a conparatively high speed is perforned
at step S604 and step S605. After step 5605, the dewatering process
proceeds to step 5606. At step 5606, energization of the notor 4 is
shut of f w thout braking, and the rotating drum3 is rotated by
inertia and naturally stopped. 15 [0108] Next, what is perforned in

the li ghtoidﬂawlé%q gé"mpgﬁfé%%ﬁi HOtRE %g@g@%{ pRIeSESE rét@ﬁﬁf}’ﬂcq] Qs{iHebe

reference to'the art shown 1 n A polnt at

or ocess SOSBEEREERETAEL R PIRERSES' fo thi N Chu TR, 5 Tike 107
5702, .the |i | diati [ d . 701 .and
aftor o0Ueoheve Siished PG de bR Rtprete bR oAt ibEo A | G InE

stopped at, step S708. At step S701, as shown in Fig._ 3, the control
uni t st afelecting progess pracgadate ster $OR6: hAln the mthew hangdhet step &051
conposed of the fluorescent |anp, the incandescent |anp, an LED, or

t he 8l i ke whteirc the devsatieriyig predassyhasalotdbeeg seleictdds thegdewatdmng i apnd
irradiating unit 20 as the light irradiator directly 25irradi ates
wi t h t he dryigigt selbeticmpescess pesuteds dineethyatiol stepiI506e of the water tub
2, the outer circunference wall surface and inner circunference wall

surface $3104] mestgpt%deagt ¥ HBte3minkd whetherahai miﬁ%ﬁo&é@@ has been
direction indicated by the arrow P. The other steps 5702 through S707

nthe |i : S t oy n
St eps. 5600 T bugh T8 SEUEIPS, the"deRapaing A58 iR FRcRiph BRkeR
t he dem&)gé(}e%tglsgéggﬁgggay step S708, the control unit finishes the

light ir scri bed above, the inner circunference wall
sur.f.ace ewater. tub . 2. the. oyter ,circunference wall ac d
i nddr ci mh@eyﬁf&a Iﬁap?rfg’tfp?‘gc’é’ %&’eofir&"i"?g PEOSASENEt e Sgbénﬁmaﬁe
clothing 6, to which {he siHhP:/er ion water has been_ 10 applied, are

i rradi at aPakataly fescribed: Wiy referemice tadhadlow phapr hassin Figel%epyAfter
enabling the sterilization treatnent for the inner circunference wall
surface davimge fimashed tthie dyyinigepoogess, the devwatermee and| drangf selectaom
i nner circunference wall surface 31 of the rotating drum 3, and the
cl ot hi ngpeoceet iz fihishedl t ddntite detlvat handg atr sepsS506, silres tie Ghying
t hrough 5707, the light 15irradiation may be perforned at step S/01
and st ep ppd@ts Had Adtileetdetectbd, i @é\ﬁé&rrﬁb%ﬁnﬂ REYind1Seleak Gt PF&:e@E ggn
3isrotated in an intermttent manner. [01091 Next, with reference
t o qshe f'&?ﬁ%lﬁ‘%ﬁ” shown in Fig. 12, what is performed in the drying
process w e described. As shown in Fig. 12, dehum difying and

R s L T
5. and CHERFPERONS KpNkcowshagh Bhowh ind 'EndOci r cul ation fan o and-
the air Zeaééy 10, whereby an air tenperature rises. This heated air
evapor at é310@i Saxste at, shept B0 shei drginnvrlvReiseoppradit ebhitoraasase the

flows 25into the cooler 8. Because in the cooler 8, the cooling water
has been washing water or the rinsing water in the rotating drum 3 to be drained

20 through the drain valve. The drain valve remains open during the
dewatering process.
[0106] When a predetermined time period has passed and most of the water
has been drained from the clothing 6, the rotating drum 3 starts the
dewatering rotation. When the rotating drum 3 rotates at a high speed, the

25 clothing 6 is pressed against the inner circumference wall surface of the
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supplied froma cooling water inlet pipe 13, the evaporated noisture
I s cool ed and condensed. The condensed noisture flows into a side of
the drain punp 11, is mxed with the cooling water, and is drai ned.
The dehumidified air is refluxed again into the air heater 10 and
heated. The heated air flows into 5 the rotating drum 3, heats the
clothing 6, and evaporates noisture contained in the clothing 6. By

repeating the above-descri bed operation, drying of the clothing 6
proc eeds.g‘)t[a('jm Q’I‘h‘f@ %Eﬁ iBG C&H&p‘g?%lﬂ‘ér%c ﬁﬁh‘é cpygeh bae prader contained
wat er - cool i hg dehum di fjcatjon pechani smand the dehum difyi ng and
dryi ng atthe glosbireh tebe collected apdiie-nase eisumiprancerwallisiwsipee of the
I nstead of the water-cooling dehum dification nmechanism the washing
and dryi nefatghdnemidanddg bhaliecharged tfrquathe smpall holesrdfer The pashangn
the drying process at a |ow tenperature. In the case of the washing

and dryi saitenobirbesihgwhaigrthihg déftphepsmalithaléopRead goirsdedm thbdaause
it is possible to set a 15 tenperature in the dehumdifying unit so

as 50 beciauRifeiding WAl VRlr®ice! MPEEAI Whtor 30bAR! LRIPAGET hd Tnhbf
dehum di fying unit can be made | ow, as conpared with the

et r- CoRLLTRGEN ) CHAEDor T SH0EE TSR ono o
L % ot PSP 5 S 8 5450 B e
the. dryi 08 Bibisetatned outiiin gl B ooy t enper ature 1n hi s case:
i s approxi mately 30C to 80C and preferably, is_approximately 40C to
65C. 0107i0in 13 mequancgerhowvni iy Fie aéhmﬁdﬁwqfﬁem@l@meumpngato@
a predeterm ned 25tinme period, a stopping process is perfornmed at
st df 580zomparativelyr Jamgpepd de awrfirméd nitsstep. S602 and step S603 and a
dewatering operation at a comparatively high speed is performed at step
5604 and step S605. After step S605, the dewatering process proceeds to
step S606. At step S606, energization of the motor 4 is shut off without
braking, and the rotating drum 3 is rotated by inertia and naturally stopped.
15 [0108] Next, what is performed in the light irradiation dewatering process
will be described with reference to the flow chart shown in Fig. 11. A point
at which the light irradiation dewatering process is different from the
dewatering process at step S600 shown in Fig. 10 is that before draining the
water at step S702, the light irradiation is started at step S701 and after
20 inertial dewatering at step S707, the light irradiation is stopped at step S708.
At step S701, as shown in Fig. 3, the control unit starts the light irradiation
such that from the light source 21 composed of the fluorescent lamp, the
incandescent lamp, an LED, or the like which emits light mainly including

visible light, the light irradiating unit 20 as the light irradiator directly

25 irradiates with the light the inner circumference wall surface of the water

39



[0112] Next, with referencesto the flow chart shown in Fig. 13, what
is performed in the light irradiation drying process wll be
described. A point at which the light irradiation drying process is
different fromthe drying 5 process at step S800 shown in Fig. 12 is
that before the dehum difying and drying at step S902, the |ight
irradiation is started at step S901 and after the stopping process at

step S90 the dight irradiation i s stopped at .step S904. At step
3001, ~as PR ot harey' CisBiimieren Tl SPce, fag DufBr ceipmferefics Rrall
irradiation,such that, fromthe Light_source 21 _c osed. of _ t he, ]
f 1 uor escERFTage Bl qththe f@t‘?'i%%n%‘égﬁeﬁt apghe é%oqgg,g §rmt ﬁbem?qggctlon
which emts light mainly including visible |ight, the |ight .

i rradiat m@caﬁ%ﬁ%t byshasarrpw Pi gihhe othexistansr ST02 sbroygh S78di iax the light
the light the inner circunference wall surface of the water tub 2,

t he out eirraidiatini dewnteringlpirosessfaedhenshmeansrthose abstepef661 whrdugh
surface 31 of the rotating drum 3, and the clothing 6 in the

di r 5ct i 086065ni thei davatdring phecessr oWpbn fitishiiddie dbRBSIPAL Drbbyseuah
S903 in the light irradiation drying process are the sanme as those at

steps S8Q{fed 708!Ghe BB Erd] Mrlib nt¥hest8e H{q?ﬁfiﬁsadi&ﬁeﬂ. f iR d%@bﬂlsea %ﬁove,

drying process, at step S904, the control unit finishes the Iight

| tradiat LRd. ixfifa IS HCLIRIAROWFall ! B0 YHeC WABLCREE. Yol tne UhliBF e

of the wa{2 outer circunference wal l urfate an

inner circunference wall surface. 31 of the rpotatin um 3, d

c1 ot hi ngeBoUPgeIeE VAl BERUE AR Jhrie, Sro Bt ot Sl Fikigee Aot Hhe

dirradiated with the |igh uring.the drying process, thereby enabling
the ster FPYASHE GRRy a@ga@&gef%w?%% 6, SAaYhIEh g e ien Waldr hak baen

of the water tub 2, the outer circunference wall surface and inner

ci ABunf e ppRbedyare irsadipged with she highh duringthendewataning pzenesshhereby

clothing 6. Note that after the drying process at steps S902 through
S903, t henhblhhg the stelibization trgatbrentcdof dtherdunet cistiepfSente andl surface

S904. In this case, it is preferable that the rotating drum3 is

rotated ofi €e ivatrnitubed; thennatter [ did@3hfdreate ywall tdurfaieeagnic anher
the flow chart shown in Fig. 14, what is 5 perforned in the tub

i nsi de S tReihiféfin@NwRIIO§@Tacev3] oﬂoﬂl@%ﬁth%aruﬂ 3§ta‘i‘-ﬂh§4@9ﬂothi 6.
light irradiation is started and at step S1002, the Ii1ght i1rradiation

71 CPPR o 40U BRI £ Bep? STOTASBOLAS A i

coggosed, af, 4t { Luar 65580 rhilMsr 43§ STAPMFSES S7D8 ™ 1n BhelcERe, s
preferable that the rotating drum 3 is rotated in an intermittent manner.

[0109] Next, with reference to the flow chart shown in Fig. 12, what is

performed in the drying process will be described. As shown in Fig. 12,

dehumidifying and drying are performed at step S801. Specifically, as

20 shown in Fig. 3, the normal and reverse rotation of the rotating drum 3

causes stirring action generated by an up-and-down movement of the

clothing 6, and concurrently, power is supplied to the circulation fan 9 and

the air heater 10, whereby an air temperature rises. This heated air

evaporates moisture from the clothing and the evaporated moisture flows

25 into the cooler 8. Because in the cooler 8, the cooling water has been
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10 Iight mainly including visible light, the light irradiating unit
20 as the light irradiator directly irradiates with the light the

i nner circunference wall surface of the water tub 2, the outer
circunference wall surface and inner circunference wall surface 31 of
the rotating drum3, and. the clothing 6 in the direction indicated
by the arrow P. After performng the light 15 irradiation for a
predet er m neﬁ &i me period, the coptrql uynit finishes the light

i rradi at SYRPHed Sxamp asepebing wateraaistimpg Laptheevanaratedmoisture is cooled
circunference wall surface of the water tub 2 and the outer

ci r cunf eradcondansedur The eondensedhapisture flawerinte e side of therdrade p3unpf
the rotating drum 3, to which the silver ions have been applied, are
i rradi at dd, wi mixedhwith tie cadfling wased, agd 18@lrhimids hébhé HehumadHtddomir is
t hereby enabling the sterilization treatnment for the inner

ci rcunf ereflagedvahirsititbade i Hdatemad ehdt hidntddand Hellgetel &fir flows into
circunference wall surface and i nner circunference wall surface 31 of

t he g1 ot ath@9otHiite drum 3, heath Wd tlot MRS AP evigbrass %?st%g gse'ﬁfmﬂéd

of the fabric structure treatnment 25apparatus according to

fn oo " — . _ : N
ot ati ng B iactBings; SRy el e bt dGpbe ekl Al ol tha.
light the,inner.,circunference wall surface of the water tub 2 and the
outer ci p};qjﬁpg;g,pggc %t surface and inner circunference wall surface

31 of th otating drum 3 in yhe gbove-described tub ipside 5 )
sterili zi@hﬂl cé’é%s,%l&ﬁd 56\4# gk marane 1A dast W?‘ﬁg water saPHRS
rotating drum 3, the light irradiating unit 20 irradiate with the

ma
li ght t hdehnmifdifigatiomf meshanisml landyrthgc ededfumidifing e andupdiyingd aree

outer circunference wall surface and inner circunference wall surface
3116f t heeriraedngndithm 2biowe tdesciabed erndeseri beHowdverndndead of the
sterilization process. 10[0115] In a case where the light irradiation

i's start echtiefcbbléng dghumidifietitiin RcHgMiLE thagy sHiaeSHdadrydhe P srHifle
and thereafter, the |l aundering operation is finished, the |ight

i rradiat ijg HRY HfreSh MR Drahp Ginif iR 'oeds! & p%ffgﬁ:gt éﬁ@dﬂﬁgg&%l@@s% at a

passed since the |aundering operation was f d. In"addition, In a
case whepg,t ' | rradigt i i i,n ' i headiwat .
drying Ewp{régacﬂeégg Pgﬁé'stlglgt%Sgg%r? t? %3&%%{{1 r?ﬁ@ﬁiergf %‘?@h\%‘ﬁ%%gr}gﬁt‘}ilgﬁ
is finished,;the light irradiatiqn ay.be,stopped after a

pr edet er Eﬁﬁebeﬁe r%mggr iu&# h%‘io%‘ﬁ@s Q&e‘é‘hc é’efz?ﬁ&d r1§7i ’r’?g pé’ﬁ@lb}ﬁ i ¥ Sfhis2
fig1i53hed. Thi s al | ows, V\heg,gjt.(i.g,.desi red to ste{)ilize t he tLﬁ)

i ndlifde, tAEPEERUYRsIYARE FARmaidiEng iRy 59 A8 doabedower Hhameting grater
for the predetermned tinme period after the |aundering 20 operation
or the drgmpgrajpeeatn@ir femppeatinreiinithh dehwmidifying voithtangbe made losen
taken out fromthe rotating drum 3. Mreover, because the |ight

i rradi at issncompareppeithafther wialter-poditey eleliuneidifi¢catiomer Tharéfase, even

passed, it is not necessary for a user to stand by until the |ight
I rradi at ivelferi anfaifitehgsbrafhrd b $hé ihigh-té@peexaire! enitly madalswohidity

rotating drum 3, not only the inner
efficient drying can be performed. Note that even in the washing and
20 drying machine 100 having the water-cooling dehumidification mechanism,
drying at a low temperature is made possible by performing the drying
pracess for a long time. The low temperature in this case is approximately
30°C to 80°C and preferably, is approximately 40°C to 65°C.
[0111] After performing the dehumidifying and drying for a predetermined

25 time period, a stopping process is performed at step 8802 and the drying
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25circunference wall surface of the water tub 2 and the outer
circunference wall surface and inner circunference wall surface 31
of the rotating drum 3 but also a space inside of the tub nay be
irradiated with the light in an even nmanner. 101161 Further, the door
unit 7 is opened, the clothing 6 is taken out from 5 the rotating
drum 3, the door unit 7 is closed, and thereafter, the |ight

I rradiati : ted. This allows the light irradiation to be
started #ﬁﬁgﬂ%ﬁg?@g@%ﬁgce after the clothing 6 has been taken out.

[01171 F repre, .n | fter 4 he | aunderi oper ak.i 0 r the.
ey ng of VI ¥, N adfieenRc B ehdion RS ' Pwd 8 Hhig? N owhal is
rinsing progess in 10..whjch the.silver ions are.appljed to.th .
ot at i g PaRERe b iRk Sad ittt AVying Sees FHL Dclsecribpd. 74 Roint
opened in order to take out the clothing 6 fromthe rotating drum 3
and t her @ fvhich the lghtnrradiationadryingnayocess s shitferent fram %be ddying
unit 7 remaining open. This allows the light irradiation to be

per Bor ne@resass athetap SN eehownannBig. d2owscthalt dedorer thendehdmadifmmg and
havi ng taken 15 out the clothing 6. At this tinme, in order to avoid

any probldeying atstep SH0) the light ihadeéxtios edstastddat 4tieg!B301 dnd after the
preferable that the emtted light is visible light. [0118] Meanwhil e,

In a casgtyfising protestpaning 8903 dthd REhRGANRRIod Restdpybd Stdtdh EHed

machi ne, or the 1ike as the one enbodinent of the fabric 20

Struct ur e HeBlIBIN ARG ﬁ‘fy. .832 rt?%%nﬁ:fbltlﬁﬁt BArEE Phe hgég %ﬂgﬂ@aéﬁn

used only for a purpose of e silver 1on water

0 . TR gh (AR ok S Gal 80 LRI b0
corltai merSHGEcrRt BEaP: BB of thigkatich Shuts ehf myinty Tncluding
visible light, the light irradiating unit 20 as the light irradiator directly
irradiates with the light the inner circumference wall surface of the water

tub 2, the outer circumference wall surface and inner circumference wall

surface 31 of the rotating drum 3, and the clothing 6 in the direction

15 indicated by the arrow P. The other steps S902 through S903 in the light
irradiation drying process are the same as those at steps S801 through S802

in the drying process. Upon finishing the drying process, at step S904, the

control unit finishes the light irradiation. As described above, the inner
circumference wall surface of the water tub 2, the outer circumference wall

20 surface and inner circumference wall surface 31 of the rotating drum 3, and
the clothing 6, to which the silver ion water has been applied, are irradiated

with the light during the drying process, thereby enabling the sterilization
treatment for the inner circumference wall surface of the water tub 2, the

outer circumference wall surface and inner circumference wall surface 31 of

25 the rotating drum 3, and the clothing 6. Note that after the drying process
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25and drying machi ne, the dryi ng-ded+cated machine, or the |like as
the one enbodinent of the fabric structure treatnent apparatus
according to the present invention is used only for a purpose of
dewatering, the silver ion water may be previously applied to the
fabric structure such as clothing, a futon, a rug, and the |ike which
contain water, and during the dewatering 5Sprocess, light irradiation

may be f ' [ t: ] t aj it.
EXAVPLES ST Pa2 SHxbudfh S9B5. B el ablaRistlph daf 1Y Boytiim{flidistep
fabric s tur 1 atyrent. appar.at us_accordin o the .present ..
nvent i onoPd e SedAT TR RRRE ' Cis reBiaRIE o s iobeuRech SRaa is
used as one exanple of a.material of which a fabric structure is
conposedr%%ea%raé‘alpg%?qut%t PEREEt er was irradiated with various
kinds of |ight, whereby presence or absence of a sterilization effect
was i nved@l t&@stix,smém?fespeee tp dduel flowt ehartsshayre dnhBig. nkg, t what is
silver ions applied thereto were irradiated with Iight and

t hebeaf t perfoamednin thec twly imdidefstentization tpastess. wilD b2 ldestribet est step
sanples used in this test were obtained by applying silver ion water

to the pgl1ves] ke Kght frydigidnie fativddm] at diep $1002 the HiphtasldiNEen
prepared by using tap water in the Yao city and eluting the silver

lons 20f i@@iaggeder A SBhr9Les1, 44 Shbka HARES. 3 P EbE ARIOLKRES the

[0122] The test was conducted under three |Tght i1rradiation

Eonal | b BEAHAIP LN, Al fBnl MO ERAENalBIPY1! LEAGLEL O Bie 2

black lig I rradiation. r anount's app
P! a8 Rlorkdi8nt 3o, R SRa18EGe0s Gk M 1) 82%R3 1o FARLH 'oBhits
10 light mainly including visible light, the light irradiating unit 20 as the light
irradiator directly irradiates with the light the inner circumference wall
surface of the water tub 2, the outer circumference wall surface and inner
circumference wall surface 31 of the rotating drum 3, and the clothing 6 in
the direction indicated by the arrow P. After performing the light
15 irradiation for a predetermined time period, the control unit finishes the
light irradiation at step S1002. As described above, the inner circumference
wall surface of the water tub 2 and the outer circumference wall surface and
inner circumference wall surface 31 of the rotating drum 3, to which the
silver ions have been applied, are irradiated with the light after having
20 finished the operation, thereby enabling the sterilization treatment for the
inner circumference wall surface of the water tub 2 and the outer
circumference wall surface and inner circumference wall surface 31 of the
rotating drum 3.

[0114] Meanwhile, in the one embodiment of the fabrie structure treatment

25 apparatus according to the present invention, after having taken out the
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25ng/ cnR. An anti bacterial test was conducted by enploying a
photoirradiation filmcontact nethod of "Society of |ndustrial
Thchnol ogy for Antimcrobial Articles”. In this nethod, a bacterial
suspensi on contai ning bacteria of approximately 1.0 x 105 CFU are
adhered to a test sanple, and after 24 hours, as an irradiation tine,
has passed, the nunber of bacteria is 5 nmeasured. As a kind of

bacteri a, aphy] acoccys auyeus s used,, Awhite fluorescent ] anp of
S0W v HLOEBIE  ToTe i P e Ot b the bt R ARG ENE 20 IhaN
| evel (il lum nance) in _the vicinity of the sanples, which were

i rradi at égagiatereitiythedightidednnentcirrumierance wadsuriaece ofithe matpy tub,
bl ack I'ight of 20Wwas used, and also in the case of irradiation 10
by the bRaghdl|thgheuterheircamfdérenceovall e andtimmesacrecipofarencs wall
where the light level (illumnance) in the vicinity of the sanples,

whi ch wegarface adl abfothey rotetingi drurhl Boigstlent aldpdesosibed0@ab | inside
[0123] The result is shown in Table 1 and Fig. 1. Table 1 shows a

rel gt i onghirliRaioepRoddis; ﬁﬁ&ﬂﬁgéﬂe\é%g)jhg Rfuti theadb@lihes aadichd %ﬁat{iﬁg

t he 15nunbers of bacteria (unit: obtained after the test in

test samlgmh Qag}}]@gﬁg@ﬁrfaﬁmﬁgwﬁt %b'ﬂ&g& aiéwaﬁpkﬁ@gieg@?i%@gtiﬁner

. : ; 1
Fig. 1is agra W ng a refationship”between the res

SR TICH T TS R SRR —
(Pt an G YA o e Rt gt Loy, 200 Sl S
1 in the above-described tub inside sterilization process.

10 [0115] In a case where the light irradiation is started in the light irradiation
dewatering process at step S700 and thereafter, the laundering operation is
finished, the light irradiation may be stopped after a predetermined time
period has passed since the laundering operation was finished. In addition,
In a case where the light irradiation is started in the light irradiation drying

15 process at step S900 and thereafter, the drying operation is finished, the
light irradiation may be stopped after a predetermined time period has
passed since the drying operation was finished. This allows, when it is
desired to sterilize the tub inside, the tub inside to be efficiently irradiated
with the light for the predetermined time period after the laundering

20 operation or the drying operation has been finished and the clothing 6 has
been taken out from the rotating drum 3. Moreover, because the light
irradiation is stopped after the predetermined time period has passed, it is
not necessary for a user to stand by until the light irradiation is finished.

At this time, for example, by rotating the rotating drum 3, not only the inner

25 circumference wall surface of the water tub 2 and the outer circumference
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Applied silver amount (ng/cnk) 0 5 10 20 Jight No light irradiation
1.4X 105 8.0 x 104 3.4X 102 <10

10

15

20

25

wall surface and inner circumference wall surface 31 of the rotating drum 3
but also a space inside of the tub may be irradiated with the light in an even
manner.

[0116] Further, the door unit 7 is opened, the clothing 6 is taken out from
the rotating drum 3, the door unit 7 is closed, and thereafter, the light
irradiation may be started. This allows the light irradiation to be started in
a closed space after the clothing 6 has been taken out.

[0117] Furthermore, not only after the laundering operation or the drying
operation has been finished but also at least after the rinsing process in
which the silver ions are applied to the rotating drum 3 or the like has been
finished, the door unit 7 is opened in order to take out the clothing 6 from the
rotating drum 3 and thereafter, the light irradiation may be started with the
door unit 7 remaining open. This allows the light irradiation to be
performed even when a user does not close the door unit 7 after having taken
out the clothing 6. At this time, in order to avoid any problem arising when
a user is exposed to the light, it is preferable that the emitted light is visible
light.

[0118] Meanwhile, in a case where the washing and drying machine, the
drying-dedicated machine, or the like as the one embodiment of the fabrie
structure treatment apparatus according to the present invention is used
only for a purpose of drying, the silver ion water may be previously applied to
the fabric structure such as clothing, a futon, a rug, and the like, and during
the drying process, the light irradiation may be performed with the fabric
structure in the container unit. In addition, in a case where the washing

and drying machine, the drying-dedicated machine, or the like as the one
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irradiation condition Black light 2.2 x 105 7,1 x 104 <10 <10 Wite
fluorescent lanmp 3.4X 105 <10 <10

10

15

20

25

embodiment of the fabric structure treatment apparatus according to the
present invention is used only for a purpose of dewatering, the silver ion
water may be previously applied to the fabric structure such as clothing, a
futon, a rug, and the like which contain water, and during the dewatering
process, light irradiation may be performed with the fabric structure in the

container unit.

EXAMPLES

[0119] In one example of a sterilization method in which a fabric structure
treatment apparatus according to the present invention is used, silver ions
were applied to polyester which was used as one example of a material of
which a fabric structure is composed and thereafter, the polyester was
irradiated with various kinds of light, whereby presence or absence of a
sterilization effect was investigated.

{0120] Specifically, test samples having the silver ions applied thereto were
irradiated with light and thereafter, an antibacterial effect was tested.
[0121] The test samples used in this test were obtained by applying silver
ion water to the polyester and drying the polyester. The silver ion water
was prepared by using tap water in the Yao city and eluting the silver ions
from silver electrodes into the water through electrolysis.

[0122] The test was conducted under three light irradiation conditions:
irradiation by a white fluorescent lamp; irradiation by a black light; and no
light irradiation. Silver amounts applied to surfaces of the test samples
were 0 (without a process of applying the silver ion water ), 5, 10, and 20

nglem?. An antibacterial test was conducted by employing a
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<10 [0125] As shown in Table 1 and Fig. 1, even, under the condition
of no light irradiation, when the applied silver anmbunt was 20

ng/ cn2, sufficient bactericidal action was recognized. It is

consi dered that evaporation residues of the silver ion water were
attached to the surfaces of these test 5 sanples and the evaporation
resi dues were dissolved again when the bacterial suspension was

dri pped : e ' kan -due he. skhver i,0ns Mas
ex bi t AR LSRRI SBCoBRELE Ko oS04 ERT of od i 2 JEFhlIBEY 185
enhanced, by. the Jlight irradiation. |t s recognized that in the test
oo oo ARvimgTona sl Bhiihik merban o riPeneh Sireiriom dpafninie
bactericjdal actjon was enhanced hy t I rradiation of the black

| i ght anha?tﬁémv\)ﬁé fRPYOXImAk efrﬁ X :ﬁ% (Sﬁgjr%‘%i’sa ?“tﬂn% testhepmpkh antht
the small amunt of silver, such as 5 ng/cn2, was applied, the
bact eri caftar 24chawns, asanfigradiatioantiznes bastpassed ther auinder of bactaria e
white fluorescent lanp mainly including visible light, rather than

t he515i r ndisaréedan At &hkind af kbddtetin, Btaphyldcocdusdnngewearas used. A
ultraviolet light. [0127] In this test nethod, the eval uation wad

nmade by dddieublsceat BimprofR0Wr waofusbheahdaherdaahpedspaishRied attde
above-nentioned dry sanples. Therefore, It is considered that the

evapor at hegtibaswiéee LlidHiClevel (AluhdiaN@) i tigd feigéi?g@nbp tBE Samples

surfaces of the sanples,” were dissolved and turn Ornto the si ver
o0, SO0 bk S SRR e SR P PR
conpl et eg}/mﬂ%i(l 93%{5&1‘; (f{]gh(cfo(%rﬂﬁﬁ av%{é %’se&, aad %'lécl» I the case of irradiation
10 by the black light, the samples were placed at the same position where the
light level (illuminance) in the vicinity of the samples, which were irradiated
by the white fluorescent lamp, was 5000 lux.
[0123] The result is shown in Table 1 and Fig. 1. Table 1 shows a
relationship between the respective light irradiation conditions and the
15 numbers of bacteria (unit: CFU) obtained after the test in the test samples
having the respective silver amounts applied thereto. Fig. 1 is a graph
showing a relationship between the respective silver amounts applied to the
test samples and the numbers of bacteria existing in the test samples. The
graph is plotted, assuming that an obtained value of the number of bacteria,

20 which is less than or equal to a lower limit value (10 CFU), is 10.

[0124] [Table 1]

Applied silver amount (ng/cm?2)

0 5 10 [ 20

No light
Light irradiation

1.4X10% | 8.0X104 | 3.4X102 <10
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under which a water activity is less than or equal {0 0.5), bacteria
die out. However, the environnent in general is not dried to such an
extent. [0129] For exanple, even if laundry is sufficiently dried by
a drying machine or the like, surfaces and crystals of nol ecul es of
the fabric contain noisture. Therefore, bacteria inhabit all over the
general environnment, even if it is not 5 particularly humd. In
parti cull séaradéatiempunt 0§ i sturg i.ned, i ch a formin I aundry
dri ed af cgnll3¥od ewgi?%ﬁ 1}5 is | ar%.gg%]g%:% )%h%c@ﬁd ngﬁ}% as|an <1Lbn
eval uatijon net hod|gfpiactericidal action [n dry sapples, adghtron of
water ig a general quet hody  yhioh i54% KB per <dOned| i n<ife J|S ZH¥D1,
JI S L1962—oe+—the +HKe—ant—+s*not—an—+napproprtate—rethed-—10
[0131] | fopeBli Asashovey ¢m Tablé 10ind Wed €1, ddenl Sndé 881 &shdifion of no light
sterilization in the present invention, noisture is present in the

i1 oot rotaauil HRGIXETEPPURE Sy Sl iathdfnr Wed U MRS s icignt
| i . . ]
Crori b1 o ahefidilal de0h SR Heedeend? o B I o Betfteh, thay Rvaporation

[0132] In _additi I n, the above-nentioned,test,  the test s | es
havi ng t RESIOREY F thRGUIET dPHSVALETCIETe, Bhtached ihethe srxfaces oF Pikscatest
with the light b sing the white fluprescent |anp mainly includin

t he®vi si SFEIIH @r@l{l&l ahe evaRpratien I@Suﬁ)eSt Aeareoflissalyedh Aggin; when ége
change in the nunbers of 20 bacteria (unit: CFU) after the test was
i nvest i ghneterialhanspession was drinped downgwherely ghe bacwrmlgcijpm due to
showing a rel ationship between illum nances of the white fluorescent
| anp andthéeilwerniersswas ekhitited.a exi sting in the test sanples.

[0133] As shown in Fig. 2, the nunber of bacteria obtai ned when no

Ibi g[lt 25{012611 & can bwasedic thay tisl bwaterii@akadiidn G5 dnbhheed ByOEKe Blht
acteril a

irradiation. It was recognized that in the test samples having the silver

10 amount of 10 ng/cm? applied thereto, the bactericidal action was enhanced by
the irradiation of the black light and the white fluorescent lamp whereas
under the condition that the small amount of silver, such as 5 ng/cm?, was
applied, the bactericidal action was further enhanced by the irradiation with
the white fluorescent lamp mainly including visible light, rather than the

15 irradiation of the black light mainly including near ultraviolet light.

[0127] In this test method, the evaluation wad made by adding the water in
a form of the bacterial suspension to the above-mentioned dry samples.
Therefore, it is considered that the evaporation residues of the silver ion
water, adhering to the surfaces of the samples, were dissolved and turned

20 into the silver ions, and the silver ions were irradiated with the light,
whereby the bactericidal action was enhanced.

[0128] Basically, under a completely dry condition (for example, a condition

under which a water activity is less than or equal to 0.5), bacteria die out.
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obt ai ned when the illum nance was 1000 | ux was 3.20 X 4103 CFU; and

t he nunber of bacteria obtained when the illum nance was 5000 | ux was
approximately less than or equal to 10 CFU. As nentioned above, a
change in the bactericidal action attained by the present invention,
whi ch depended 5 on the light intensity (illum nance), was

recogni zed. It can be seen that the material having the silver ions

applied tiheg kBe bhTAEN W ol . t ter than
or equal to ?%F E@%? gr%?ir}gid&ﬁ IIWuénéhr?gﬁgles,ﬁ%ﬁ(g%&@%ﬁ%}?%g&xg%ﬁ%i dal
action c fryr t h ' . 4 n;addihtion, .when the
gr aph wagﬂéggl_nffé‘? E%én @\E?%gftlaHléglr‘%éss{éu%ﬁlt%b’h%nﬁ Ifi‘_é’ea]' H@fmﬁa%?%l?lin&,
as conpared,w at. obt aine en no i i,ryadi ation was )

or f or medt thEdiRe SR MR GastS bt Holerles ot ohd thpriacanian moisture.
cont act thoij carried, ou his_ time, presence or absence of the

anti bact deIPiozer BagLopia M#WH@HGE&E@SGWWWWH%W% if 1t is not
two-digit decrease in the _nunber of bacteria is attained. This 15
det é m naartisularde bustdwhdnipartisnlan anamneentiofinoistece eantrinad ihesuch
nunber of bacteria is attained is enployed in the J-1S Z2801, JIS

L1902, o form in leeyndaydinied as adowstemmaaenm isdarger i on for
determ ning the presence or absence of the antibacterial effect.

Accor di ndb¥30¥ riaebidiagh, ewpannévalhiagibhamether wqaméﬁi@iah@iéé%nagi g%,

it is desirable that irradiation of |light of greater than or 2

equal tosanmleg,ea&ﬂﬁoaeéf' ki esiek sl %&ﬁ&&,ﬂgﬂimﬁ %Irsoit;z%ﬂf@ﬁﬁed in

desirabl e that an um nance at a position targeted
irradiati ' t t r t 900 X 0135] Furt her,
' the aitBo IS SR, S LB Lor S He Rud IR ok HE inapphodiale mithof: o
ng/ apRp! t heret.o were i.rradi ated wi,t.h light .of an 25i |l um napce
of W00 TS harltiRncten it Aty hatertiiis cargotd: lor SromRertion A thac
visible Ii ght; an irradiation time was changed (wi.th silver, and with
light); XFBSeRtcRAYFEIQYcPostie;ls PrRSeRl e fhorenyiramupent (vehich: atlpwy
existing in the test sanples, obtained after the test was
i nvest i gEtRTIA ntoosYEYIVE. andk herefonep atties effecbyrecogmiged et thistiess  is
to each of which a silver
exhibited. If the environment is completely dried to the extent that no
bacteria can survive, sterilization is not needed and therefore, no problem
15 arises.
{0132] In addition, in the above-mentioned test, the test samples having the
silver amount of  ng/cm? applied thereto were irradiated with the light by
using the white fluorescent lamp mainly including the visible light; an
illuminance (lux) thereof was changed; and a change in the numbers of
20 bacteria (unit: CFU) after the test was investigated. The result is shown in
Fig. 2. Fig. 2 is a graph showing a relationship between illuminances of the
white fluorescent lamp and the numbers of bacteria existing in the test
samples.

[0133] As shown in Fig. 2, the number of bacteria obtained when no light

25 irradiation was performed was 8.0 X 104 CFU; the number of bacteria
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5 anount of 5 ng/cn2 was applied, which were not irradiated with the
| ight, and which thereafter underwent a | apse of tinme (with silver
and without light); by using test sanples to which no silver ions
were applied, which were irradiated with [ight of an illum nance of
5000 [ux by using the white fluorescent |anp, and which thereafter
underwent a | apse of tinme (without 10 silver and wth light); and by

. ¢ ey . . R L oh
not v oo e B iRt PG R 10 P ok i St
ti i t hoyt si dwith | i ght ti in th

number s BRIt of [SAGERE PHYHGET GuPEd. thncilpasmancaad asn RR0] Hup as
15. Fig. 15is a ph show ng a relationship between the | apses of
15t i me aﬁﬂptqafém%% gs thap gt capphiei) GHHg As mpstipagd abawpl 2 ghange

[0136] As shown in Fig. 15, it can be seen that in a case of the test
sanpl e tin thehacteriodalaation stteined byrshatpresers inyeoti@nywhiclp depenided
which were irradiated with the light of the illum nance of 5000 | ux

by &si ngoh the lghtdnténmityebleninhang), e sdegognizeddi figcdibe sbsh bhet the
light; and for which the 20 irradiation time was changed (wth

si | ver apthtédih hlakvid the Eﬂﬁeﬁiﬁ!ﬂé@fpéﬁedbﬁ@r@fd R WeRdidesd 838Lthd REhE of
very short time period of the irradiation tine (one hour).

Accordi ng{ DEG! @it b Fid 8 t i |
the 1 gt feack JReRR GILEbEBLuAFLS Ah e AR MR AR D W hBF Y Phe
machi ne - Washi ey ] L For exanple, it is
25pr ef ergé?ttgp]t%ﬁ%\@ E{Erilngq} %Pg#{f@gfgﬁﬁ%hgﬁg% performed during the
drying p s, inthe washing and drying machine. [013/]. .
Fur t nor EPEAT p gy e fheo it Kot e Rt o bR kit dereeamsiny
generating the silver ions applied to test . sanples, which_ is )
o APer enthd rHHRBAR O1nbAGERion (4% ERPHE owith; §h@hﬁiﬁw@@d whennpablight
of bacteria (unit: 5 CFU) obtained after the test were investigated.
A test sumpiiatiomhi srass performed, y nesultadt harawdhod 96 ghvker at ilng the
silver ions in the above-nentioned test, was prepared by using silver
i on wat eph¢imcdiatiysi Sl boreiact anetimide chraibd adwe dhizy tihet ppgsdrte or
silver ions into water through electrolysis (electrolyzation) from
the silvabselcecsf iibeantibaelesRd dffect i€ deddrmined based on whether or not a
two-digit decrease in the number of bacteria is attained. This
15 determination based on whether or not a two-digit decrease in the number of
bacteria is attained is employed in the JIS Z2801, JIS L1902, or the like, and
is used as a general criterion for determining the presence or absence of the
antibacterial effect. Accordingly, from the viewpoint of enhancing the
bactericidal action, it is desirable that irradiation of light of greater than or
20 equal to a predetermined illuminance 1s performed and it is more desirable
that an illuminance at a position targeted for the irradiation is greater than
or equal to 1900 lux.
[0135] Further, in the above-mentioned test, test samples having a silver

amount of 5 ng/lcm? applied thereto were irradiated with light of an

25 illuminance of 5000 lux by using the white fluorescent lamp mainly
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10 water, was used; a test sanple, which was prepared by using silver
ion water (AgCl solution) obtained by dissolving silver chloride (Age
as a reagent in water, was used; and a test sanple, which was
prepared by using silver ion water (Ag20 sol ution) obtained by

di ssolving silver oxide (Ag20) as a reagent, was used. Each of the
test sanples was irradiated wwth the light of an 15 illum nance of

vi'stbl o PR Ehe, O5iMIE e aH e ERRRlon, AR, WEHEhEnET HEAY SYFng,
or dor -t oW De U iR i lianelcatit Bie b thectirabe L Baciaia [l GRLD.

with no |ight; eacg of the test %arrpl es ynderwent a |lapse of 24 20
hours: aR¥IStWE Bhthe test samples obtginasd afterthentest iwaeinyeptigated Thin
result is shown in Fig. 16. Fig. 16 is a graph showing a relationship
bet ween arddmig makeseomparisennby heieg téstgamplas togeadheobwhiddr aisdvsr
to be applied and the nunber of bacteria existing in each of the test
sanpl es. amount of] D i¢imAwahapplied, Wwhich Wereidotcaradiatedevith the light,
the test sanple to which 25the silver ions were applied by using the

el ect r ol ¥aiswhidly €hedediftcpel fdervwdht 8XIapRb dfaidl GRithNEIVHTRRE Without
bacteria was decreased after the light irradiation is large and the

number Oiiggi‘ﬁ %?gins?‘n%@ésg%%@? &g .v&lﬂchrﬂ% difVe¥G5hs GELE Q@gﬁ&gie{év#i{lﬁgere

l'i ght irradi at d wth the test sanples

. . . " . d th 0
SLver bRaES, Wi IR SF B iE0RahOE FOROT TR LEVERE e 8RS,
e SRR b BB e AR Sl SRS Gt Whchous

flyqgrescent la used a pl aced such that an_illum nance at a
poiﬁt i onSByex ﬁgH &‘Qﬁ%@\%@n%gbb@@mgﬁ@st sapptps 1o wiheh norsalyes oy wese
performed for 10 minutes and Pseudononas aerugi nosa was used as a

ki nd of bppliedi awhithe was voot | bwadiated odth alightg andor whacter tharedfter
nunber of the bacteria was put into a contai ner through which the

vi si bl e undetwent aplapse addimeewithitnt silvadand ivithvas lightX, ehaede$ oved 0
m nutes. In order to conduct at the sane tinme a test in which no

light 1bimé iiReh@huaibdrs oPbat@RiEWeré Mevestivatsd.! VEhe rOSul0R¥ L shown in
containing the sane bacteria was put into the sanme container, the

cont ai Nelpigags cORgs. efl it WA YTAYWiheld r8RtRhshih HRENLES ¥ REYEK of

out the Tight, and under tRe sanme conditions ot n the

abgye- nept | 1.3 . . G <LJAqtenperature

ar gﬁnd tE‘é’!’é’%ﬁ%tg‘%ﬂ’%hg&f%feﬁﬁ%{ﬁm%xég@’g@‘?Pﬂé’%j—gdﬁ&&%ﬁ’l@?on, inthis
test, ta er i ch was,. suhj ected,to autpcl ave ster]].ization S
used’ andtel lchs i NiAtERic HEhTEa b Sefh iR Aeass o fosh Samats to
wat er through el ectrolysis (electrolyzation) fromsilver el ectrodes

i mrer sedeaeh Mo Whigh vidice silvar amennt gf| Sepsicar woscenphiadi srkichewere,

30, and 90 ppb. ) ] . )
irradiated with the light of the illuminance of 5000 lux by using the white

fluorescent lamp mainly including the visible light; and for which the
20 irradiation time was changed (with silver and with light), the number of
bacteria was decreased for a very short time period of the irradiation time
(one hour). Accordingly, the bactericidal action can be enhanced by
performing the light irradiation during the operation or the like of the
washing machine or the washing and drying machine. For example, it is

25 preferable that the light irradiation is performed during the drying process
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25[ 0140] The result obtained fromthis test is shown in Fig. 17 and

Table 2. Fig. 17 is a graph showng a rel ationship between each of

the silver ion concentrations with and without the light irradiation
and the nunber of bacteria. In Table 2, in the relationship between

each of the silver ion concentrations with and without the |ight

i rradi ati on and the nunber of 5bacteria, the nunbers of bacteria

obt ai ned-mg&a%ﬁil%gg? dﬁf@%ﬁcﬂﬂe.‘“’as performed are shown with %in

a case ere then eria ‘obtai ned when no |ight

L7 2di at o og, DAL L Rd Sy ouBROSed L, be 490%, | AAALALTEY S fhoa
of generating the silver ions applied to test samples, which is different from
the above-mentioned method, is employed, the numbers of bacteria (unit:
5 CFU) obtained after the test were investigated. A test sample, which as
similarly to in the method of generating the silver ions in the
above-mentioned test, was prepared by using silver ion water (electrolysis
silver ion water) obtained by eluting the silver ions into water through
electrolysis (electrolyzation} from the silver electrodes immersed in the tap
10 water, was used; a test sample, which was prepared by using silver ion water
(AgCl solution) obtained by dissolving silver chloride (AgCl) as a reagent in
water, was used; and a test sample, which was prepared by using silver jon
water (Agz0 solution) obtained by dissolving silver oxide (Ag20) as a reagent,
was used. Each of the test samples was irradiated with the light of an
15 illuminance of 5000 lux by using the white fluorescent lamp mainly
including the wisible light; each of the test samples underwent the
irradiation for 24 hours; and thereafter, the number of bacteria was
investigated. In order to make a comparison, each of the test samples was
irradiated with no hight; each of the test samples underwent a lapse of 24
20 hours; and thereafter, the number of bacteria was investigated. The result
is shown in Fig, 16. Fig. 16 is a graph showing a relationship between a
kind of each of the methods of generating the silver ions to be applied and

the number of bacteria existing in each of the test samples.
[0138] As shown in Fig. 16, it can be seen that in the test sample to which

25 the silver ions were applied by using the electrolysis silver ion water, an
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Wth light irradiation 83% 73% 53% Wthout |ight irradiation 100%-
100% 100% [0142] It can be seen fromthe result shown in Fig. 17 and
Table 2 that 10 whereas when the silver ion concentration was 0 ppb,
t he nunber of bacteria remai ned al nost unchanged fromthe initial
nunber of bacteria regardl ess of presence or absence of the |ight
irradiation, the sterilization effect due to the silver as well as

rradiation, ! due to the silver a
accor dantiohr 1 1) anEiche ho Ay OF bekfilia, RhECATKERT PR, By,

:\Ilo';ﬁ ¢ thag, L ol id leasrtge 4 e AT vl SRS Wk & Qccrleggee(fi tcin t étl]grgest
extent after the light irradiation, as compared with the test samples to which
the silver ion water was applied by using the AgCl solution and the Agz:0

5 solution.

[0139] Conducted next was a test in which silver ion water having a
bacterial suspension added therein was irradiated with light. As a light
source for the light irradiation, the white fluorescent lamp was used and
placed such that an illuminance at a position of the sample was 10,000 lux.

10 The light irradiation was performed for 10 minutes and Pseudomonas
aeruginosa was used as a kind of bacteria. The silver ion water containing
a predetermined number of the bacteria was put into a container through
which the visible light can pass and the light irradiation was performed for
10 minutes. In order to conduct at the same time a test in which no light

15 irradiation is performed, the same silver ion water containing the same
bacteria was put into the same container, the container was covered with
aluminum foil so as to completely block out the light, and under the same
conditions other than the above-mentioned conditions, the test was
conducted. A temperature around the sample during the test was 26°C. In

20 addition, in this test, tap water which was subjected to autoclave
sterilization was used and silver ion water obtained by eluting the silver ions
into water through electrolysis (electrolyzation) from silver electrodes
immersed in the tap water was used. Silver ion concentrations were 0, 30,
and 90 ppb.

25 [0140] The result obtained from this test is shown in Fig. 17 and Table 2.
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emtted fromthe light source was 2 uWcnR and irradiation with »
ultraviolet light alone attained no sterilization effect. [0144] As
descri bed above, the effect of sterilizing the water can be enhanced
by irradiating the silver ion water with the light. Accordingly, in
20t he washi ng machine as the fabric structure treatnent apparatus
according to the present invention, the silver ions are caused to be

con f e Il S0 LLRS OB R HB108.AUChIGr VAL SEISS, o
vashing hEndRoh 0B G600 5 FLAESUIELR il bt s o
S W At O R R e LW A N S

have the silver ion water kept therein are irradiated with the |ight,
sinilar EARgeRIEAEIANS gVithhandavithouttde Light iitadsatiomeand the negmber of
because the silver ions are contained in the silver ion water as

si mid ar | \pacterifethvo maimbenssofubaerisholtaingd swhes thedghtordadiaeibn was
Accordi ngly, even when a 10 fabric structure such as a cloth

i mrer sed perfdrieedsate/shiownwith®ein hsaké wdbirathe nunilert dfdbact@hi obtdiged
bactericidal action can be enhanced. For exanple, it is considered
that eveRyhéeRollashHidivadihfioW & pbHBrmkt A8 suppose@ioFe Nogudeen
applied during the rinsing process, and conponents, such as the

washi ng t[g@iﬂlq!rré@ﬁ gfater tub inside of the washing machine, to which

the silver_ion water has adhered are irradiated with the |ight,
the bacteficidal action can bel eBiigoeésh chdicbabtatidre(msscr| bed
enbodi ments and exanpl es are tlo be consjdered 1 n| all
0 30 90
With light irradiation 83% 73% 53%
Without light irradiation| 100% 100% 100%

[0142] It can be seen from the result shown in Fig. 17 and Table 2 that

10 whereas when the silver ion concentration was Q ppb, the number of bacteria
remained almost unchanged from the initial number of bacteria regardless of
presence or absence of the light irradiation, the sterilization effect due to the
silver as well as the sterilization effect due to the light irradiation increased
in accordance with an increase in the silver ion concentration.

15 [0143] Note that in this test, an ultraviolet intensity included in the light
emitted from the light source was 2 nW/cm? and irradiation with ultraviolet
light alone attained no sterilization effect.

[0144] As described above, the effect of sterilizing the water can be
enhanced by irradiating the silver ion water with the light. Accordingly, in

20 the washing machine as the fabric structure treatment apparatus according

to the present invention, the silver ions are caused to be contained in water
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respects only as illustrative and not restrictive. It is intended
that the scope of the invention is, therefore, indicated by the
appended clains rather 20 than the foregoing description of the
enbodi ments and exanples and that all nodifications and vari ations
comng within the meani ng and equi val ency range of the appended
clainms are enbraced within their scope. | NDUSTRI AL APPLICABILITY

25 01471 301301 ifashiy quﬁntsgﬁﬁgﬁnﬁ)feggﬁﬁéﬁfs“ﬁrﬁﬁﬁ% vﬂﬁhtt?letpili%gy

pr esent |nven ion I's I ca exanple
a mashlng Ilke

! 3
treat rrenthggggga 1115’15%9 ?thg ? ‘gﬁ? :tggs{"rg g g‘?fc‘?’ln(&m&"% msaﬁﬁr can
appar at ubeafsRe Ynﬁtenhzwﬁ' Such.an pffggt s ”ﬁbﬁ«{' P iefehive Sriam water,

appl yi ng si] ver ns to a material by 5adding the silver ions to a
l'i quid aﬁacléaﬁshaﬁg‘v@ﬁ%nﬁa{l&amamg bactebis, ax isedhéon Jagmdering. whi ch t he
silver ions have been added; and

5 [0145] In addition, it is considered that even if the test samples which are

not dried and have the silver ion water kept therein are irradiated with the
light, similar enhancement of the bactericidal action can be attained because
the silver ions are contained in the silver ion water as similarly to the
conditions under which this test was conducted. Accordingly, even when a
10 fabric structure such as a cloth immersed in the silver ion water is irradiated
with the light, the bactericidal action can be enhanced. For example, it is
considered that even when laundry, to which the silver ion water has been
applied during the rinsing process, and components, such as the washing tub
and the water tub inside of the washing machine, to which the silver ion
15 water has adhered are irradiated with the light, the bactericidal action can
be enhanced.
[0146] The described embodiments and examples are to be considered in all
respects only as illustrative and not restrictive. It is intended that the
scope of the invention is, therefore, indicated by the appended claims rather
20 than the foregoing description of the embodiments and examples and that all
modifications and variations coming within the meaning and equivalency

range of the appended claims are embraced within their scope.

INDUSTRIAL APPLICABILITY

25 [0147] A fabric structure treatment apparatus according to the present

55



alight irradiation unit for irradiating with light the material to
which the silver ions have been applied by the silver ion applying
unit, wherein the material is sterilized by irradiating, wth the
light 10emitted fromthe light irradiation unit, the nmaterial to
which the silver ions have been applied by the silver ion applying
unit. 2. The material treatnent apparatus according to

claiml,: I.n: ial ol e of a fabric structure and a

cont ai ne}ﬁ’%g{tfdé%ér Qﬁ%ﬁ?%@%l t%g f%?ﬁ%np gebraf Fashipg mipchife, Pd%a%}?féﬂge%’?‘.i
3. The terial tyeatnment.apparatus according tq claim?2, wherein the
at or | SEEE TaHEI i BT B AT 8 s THh L2 oot ApmAracys ios
treatnenf a ratus according to claiml, wherein the liquidis

wat er . %or & fabric structpre $He ?&Pt}ﬁ%lﬂr@ﬁ?n:aﬁ)ﬁﬂ&aﬁtﬁs according to
claim1l, wherein the silver ion applying unit adds the silver ions to
the liquid through 25el ectrol ysis. 6. The materia

treat nent apparatus according to claim1l1, wherein the |ight
irradiation unit emts light including visible |ight.
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7. Aliquid treatnment apparatus conprising: 5a silver ion adding unit

for adding silver ions to a liquid; and a light irradiation
unit for irradiating with light the liquid to which the silver ions
have been added by the silver ion adding unit, wherein the

liquid is sterilized by irradiating, with the light emtted fromthe
light irradiation unit, the liquid to which the silver ions have been
10added by the silver ion adding ufttAIMS: 8. The liquid
treatment apparatus according to claim7, wherein the liquidis
water. 159. The liquid treatnent apparatus according to claim?7,
wherein the silver ion applying unit adds the silver ions to the

i quid throughqel S S, |.guid.treatment
appar at us accorldi %gh{agg%ﬁg}?ﬁ%?leﬁﬁgp %gati%&%ﬁ%rﬁ% rradi ati on unit
emts light inclu ier#g vi si bl.e

teri 11 zati on Erothant “RebvBe iR GraPE TR eLyapns fo SRRty by
mat cF al OO S fgete awErFad <Risingbers il PoapeatdBan ch
mat or | o WGP EHLSB EHE Py Sy B havbanbeh bl cd.
a light 1irradiation unit for irradiating with light the material to
which the silver ions have been applied by the silver ion applying unit,
wherein the material is sterilized by irradiating, with the light
10 emitted from the light irradiation unit, the material to which the silver ions

have been applied by the silver ion applying unit.

2. The material treatment apparatus according to claim 1, wherein
the material is one of a fabric structure and a container unit for containing

15 the fabric structure inside thereof.

3. The material treatment apparatus according to claim 2, wherein

the material treatment apparatus is a washing machine.

20 4. 'The material treatment apparatus according to claim 1, wherein

the liquid is water.

5. The material treatment apparatus according to claim 1, wherein
the silver ion applying unit adds the silver ions to the liquid through

25 electrolysis.
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12. Aliquid sterilization treatnent ,method, wherein a liquid is
sterilized by adding silver ions to a liquid and irradiating with
light the liquid to which the silver ions have been added.

10

15

20

25

6. The material treatment apparatus according to claim 1, wherein

the light irradiation unit emits light including visible light.

7. Aliqud treatment apparatus comprising:

a silver ion adding unit for adding silver ions to a liquid; and

a light irradiation unit for irradiating with light the liquid to which
the silver ions have been added by the silver 1on adding unit,

wherein the liquid is sterilized by irradiating, with the light emitted
from the light irradiation unit, the liquid to which the silver ions have been

added by the silver ion adding unit.

8. The liquid treatment apparatus according to claim 7, wherein the

liquid is water.

9. The liquid treatment apparatus according to claim 7, wherein the

silver ion applying unit adds the silver ions to the liquid through electrolysis.

10. The liquid treatment apparatus according to claim 7, wherein

the light irradiation unit emits light including visible light.

11. A material sterilization treatment method, wherein a material
is sterilized by adding silver ions to a liquid, applying the silver ions to the
material through causing the material to contact the liquid to which the
silver ions have been added, and irradiating with light the material to which

the silver ions have been applied.
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12. A liquid sterilization treatment method, wherein a liquid is
sterilized by adding silver ions to a liquid and irradiating with light the

liquid to which the silver ions have been added.
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