DESCRI PTI ON FABRI C STRUCTURE TREATMENT APPARATUS TECHNI CAL FI ELD 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 machi ne, a washing and drying nmachine, 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 BACKGROUND ART [ 0002]
Conventionally, there has been proposed a washing and drying nachine, in

which clothing is irradiated wt (%m ’Isl‘ﬂﬁj@ as infrared rays having
heating action in order to dry tlaggc OPhI ng, for exanple, in Japanese 15
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(Patent Docunent 2), and Japanese Patent Application Laid-Open Publication
No. 2005-177081 (Patent Docunment 3). [0003] In addition, there has been
proposed an el ectric washing machine, in 20 which ultraviolet irradiation
i s perf ol WEHN CoHld&F1ELD deconpose and renove dirt conposed of organic
subst ances adhering to a top plate of an outer tub, a water tub, an outer
i db and[@00d]l The, preseekamantidm Jelptesesto Phttemt stAmptureat ireatibeind- Cpen
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a washi ngppagdtiuses dod, Vil phrti@lagdre hSabikasiratdeXrenthbnt/lappavanisgt rays
in order to prevent an unpleasant snell, whichis 1
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



caused by propagation of various bacteria, frombeing inparted to the

| aundry for exanple, in Japanese Patent Application Laid-OQpen Publication
No. 10-43481 (Patent Docunent 5). [0004] Furthernore, there has been
proposed a washing machine, in which 5 silver ions are applied to |laundry
in order to inpart bactericidal action so as to kill various bacteria
adhering to the laundry or in order to inpart antibacterial action so as to
suppress propagation of various bacteria adhering to the |aundry, for
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Japanese Pat ent Aggl jcati Lai d- Open Publication No. 2004-215817 (Patent
Docurent 18§- 1idd4 plend DoquaRentaph) i cation  Lai d- Open Publication No.

2004- 321313 éﬁatent Docunent 10). 15 [0005] Moreover, there has been

pr oposed [80@4L K urphermazmithgrahas hegnriropaseshprmeashing waehiniendn avlichg
apparatus, in which clothing is dried by using a heat punp unit in order to
enhdnce amibeyiiogs afd Appbed yo ldendexenpider tonmphap daeteriddabattidppbiasat i on

Lai d- Open Publication No. 2004-229954 (Patent Docunent 11) and Japanese
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Docunent 12). [0006] Meanwhil e, there has been proposed a washi ng nachi ne,
whi ch is g/ftghddiesd]l Vadtbranso lalsUuld Nalp i@ s apivplaghtioh! 8 Valibag Baktefial de of a
tub, for exanple, in Japanese Patent Application Laid-Open Publication No.

5- 245292 { fiah e %%%g%igﬁ%%?for &%ﬁﬁ&%%@%ﬁ@%@%ﬁ oRR] h?'tp@fc%ﬁ 25

Publ i cati on No. at ent Docunen Japanése Pate
Laid-Open Publication No. 5-74487 (Patent Document 6), Japanese Patent

10 Application Laid-Open Publication No. 2001-276484 {Patent Document 7),
Japanese Patent Application Laid-Open Publication No. 2003-290594
(Patent Document 8), Japanese Patent Application Laid-Open Publication
No. 2004-215817 (Patent Document 9), 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. 6-190186 (Patent Document 14), Japanese Patent



2 Application Laid-Qpen Publication No. 6-327887 (Patent Docunment 15), and
Japanese Patent Application Laid-Open Publication No. 2000-157781 (Patent
Docunent 16). Patent Docunent 1: Japanese Patent Application Laid-Cpen 5
Publ i cati on No. 2005-152193 Patent Docunent 2: Japanese Patent Application
Lai d-Open Publication No. 2005-168687 Patent Document 3: Japanese Patent
Application Laid-Qpen Publication No. 2005-177081 10 Patent Docunent 4:
Japanese Patent Application Laid-Open Publication No. 9-135992 Patent
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Application Laid-Open Publication No. 2005-304987 Patent Docunent 13:
Japanese Patent Application Laid-Open Publication No. 5-245292 5 Patent
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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 i1s 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

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



25 problens that a synthetic resin and the |ike of which the washi ng machi ne
IS 4 conposed are deteriorated due to the ultraviolet irradiation and that
di scoloring or yellow ng of laundry such as clothing is caused due to the
ultraviolet irradiation. [0009] Furthernore, in a case of a washi ng nmachi ne
in which silver ions are 5 applied to laundry, because it is required to
apply silver ions of greater than or equal to a prescribed anmount in order
to attain desired antibacterial action and bactericidal action, there
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ending on an anmount o ry, a volune
of used

ter,.etc. 1 0010 regver. J4n a e of a dru shi ng and
dryi ng. mistoiiSs G Jeowmenbe FRORRY syphrut sBhen ErberTdnenio BG: 12ahy
using a h?at ELinE ugit.in order to enhance a drying efficiency, because
cl ot hi ng W&ayiolehizpdati®ly tenperature, there may be a case where a
terrperatmre i thin the machine or, the apparatus does_nqot reach a
t enper at 4P@0Y Fapphermens: eny @we of @ weskioe machmedn vhishsidveradopsarg are
kKilled. For this reason, in the case where the clothing is dried by using
t he Sheat apphedue laundnprhecauge bersaresiagred Whapplyasibegnons phereatesfthaot
attained by heating at the | ow tenperature becones insufficient. [0011]
Ther ef or @r exquadbieci poésartbedpnesantt imwoeder do attatmo desreddentibheteriad 20
structure treatnent apparatus in which it is not required to heat at a high

t enper at wegiond faatd ibnacséricidhlr gctadytl/ ehefOMIYRRNtsS Wobldie theat sEfikient
apparatus, which is/are targeted for sterilization; in which a dry state is
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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 65T 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



fabric structure and/ or conponents of the treatnment apparatus, targeted for
25 the sterilization, are brought about; in which the fabric structure
and/or 5 conponents of the treatnent apparatus, targeted for the
sterilization, are not danmaged; and which is capable of attaining
sufficient bactericidal action. Means for solving the problens 5 [0012] A
fabric structure treatnent apparatus according to the present invention
conprises: a container unit for containing, inside thereof, a fabric
structur ' i ' I+eq; ' irvagi.ating

uni t f0?°?§P§§P§?Pﬁghﬁﬁ?ﬁéﬁﬁgﬂ?%¥§ghggﬁf?5 E#ggngﬁge?gkaﬁp%ﬁkﬁﬁgﬂgiIver
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apparatugugggﬁg%gﬁgakgqfﬁégb%é%'%#ki?%%@%FﬁggFhﬁﬁ§k&g§%?%§§%é%€%ﬁ¥g£to whi ch
the silver ions have been previously applied is further irradiated with the
i ght, whereby bactericidal action can be enhanced. In addition, the fabric
structure targeted for steri ization Is not heated, a dry state is not
necessari 93?%§Ui§°éﬂnga&'8 RIE'418Bri c structure to 15 which the silver ions

have beert ai)gti ed is rrerele/ irradiated with the light, whereby the

bactfer i cilf@l2laét ifabrig astryelurehbieosment apprniatus heepadimige to stheupresentt o whi ch
the silver ions have been applied is nerely irradiated wwth the |ight,

wher eby pneeagen icomprisesi arcmtghrersmst foctortsinving, cusidbaberedfaa fahnicbe nore
effectively suppressed. As conpared with an apparatus in 20 which only

si lver i afipuctaee appihieh silocpidmbhaee beésnapplied; ahed af lagtt Gradiavnigigit
treat nent apparatus according to the present invention allows desired

o it B AR e e hcrlon e
which  peen applied.

10 [0013] In the fabric structure treatment apparatus according to the present
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 light,
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

6



the silver ions have been previously applied by a washing machine, a 25
washi ng and drying machine, or the |Iike which has a function of applying the
6 silver ions can be sterilized, a material targeted for sterilization is
not danmaged, and sufficient bactericidal action can be attained. [0014] A
fabric structure treatnent apparatus according to the present invention
conprises: a container unit for containing, inside thereof, a fabric 5
structure; a silver ion applying unit for applying silver ions to the

cont ai ner_:uAaLt: and h | t ' | -ainer unit;
and a |igsr‘11$'gki‘r°?‘§d‘|éag¥ iﬁr?ggaénr?ft%%%r&ilﬁllrég%ﬁgltait%gé%t\nati EE}FI %%ffl{}%g&ggtrl\t@allﬂﬁer uni t
and/or fapric truct . 1 Lch B Mely veg been applied by the
silver i o(%m %ep(f’ya‘lnrfgsﬁlﬁl%ﬁn%lw*%i@??flgﬁbﬁgaPabé’r?%Q%}e&mt ure treatnent
apparatu r di to the presen i nventi o the container unit and/or
fobri o suPAH0A Blrignstenoule B mentonabaRlos EofReots dbei Brrseila: at ed
with the |ight, whereby the bacteri ci,d&l action can he nhaq}ced I n

addi t i on,INVRRLIEB COHIRTATESy A POTAARICE UIABPT CONRIRG JRBde sedgasighpric
sterilization is/are not heated, a c;lr%Qstate_ is not 15 necessarily required,
and & he cdmctnera giver xmapplyingundt s applying sdveniogis totthe enntemreri ons
have been applied is/are nerely irradiated with the light, whereby the

bact eri ciwait saxt/orothe fabribe sembtimeechntBinddhar the kentzanénunas; andna tlightd/ or
fabric structure to which the silver ions have been applied is nerely

i rradi at dedradibbingheniti Bitirradiatiely witlo bahetthencaftaifar aaitgand/ersfaBdicsuch as
various bacteria can be nore effectively suppressed. As conpared w th an

o o LA, sk e BTt B 0 S e,
applying unit.

10 [0015] In the fabric structure treatment apparatus according to the present
invention, the container unit and/or fabrie structure to which the silver ions
have been applied is irradiated with the light, 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 1ons have been applied is/are 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



all ows a desired bactericidal action to be attained by using a small anount
of silver. Accordingly, conponents, made of a synthetic resin or the I|ike,
of 25 which the container unit is conposed and/or a fabric structure such as
7 clothing, a futon, and a rug can be sterilized, a material targeted for
the sterilization is not danmaged, and sufficient bactericidal action can be
attained. [0016] In the fabric structure treatnent apparatus according to
the present 5 invention, it is preferable that the light irradiating unit

. i el udi cible || _ . e o e ¢ th

aht i nQleiag Kt KB b by HarhDed, 57 aGnekial st dhell '
ti be. furth h d d.d f the.material h

dot er or atFBR-aHaRarS Bt RAgrde Roe rarautorar R iction SR BB ea. 10

[0017] In the fabric structure treatnment apparatus according to the present

i nvent i orRt'iN€ds preferabl e that a washing process of washing the fabric
structure is perfornmed and after the washing process, the light irradiating
unit irr DAﬁﬁslwhehfatbﬁ@ sirgefiure Heealopent aRpanaips aseepdang tashe preseiict ure to
which the silver ions have been applied by the silver ion applying unit. In
15 thi s dayentipheit] isg)hrefen‘ab@oﬁlmtitﬁg lighttirradiatingnest wirtits higlt inql;hginghe
container unit and/or fabric structure at |east after the washing process,
wher eby tvieiblé dighitc $hrthed case, tthegetatiafion ofadle hightnladirgptiv@ivimdbleuni t
containing the fabric structure targeted for washing can be sterilized, a

mat eri al lighiQRt ge-forfmed, sk Berdbyziid bactesiciil adeipagech befarthiet eintiagabd,

bactericidal action can be 20 attained. [0018] In the fabric structure

treat menty RPRBIRASES: BL ¢ Fh@riA $h RS RRBLioration and discoloring due to
ultraviolet rays can be prevented.

10 [0017] In the fabric structure treatment apparatus according to the present
invention, it is preferable that a washing process of washing the fabric
structure is performed and after the washing process, the light irradiating
unit irradiates with the light the container umit and/or fabric structure to
which the silver ions have been applied by the silver ion applying unit. In

15 this case, the light irradiating unit irradiates with the light the container
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 umit and/or fabric structure; and

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



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 8 the container unit and/or fabric structure to which the silver

I ons have been applied by the silver ion applying unit. In this case, the
silver ion applying wunit is capable of applying the silver ions to the

cont ai “eftg%%g I g%%fd'/ %&{%&gﬁaﬁrg% R RIS TS

| east aft process, irTa | rra(?l at es
with the I h ai ner and/. or bric struct. V\/ner t he
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the fabric struct t ted f.or shi ng be sterilized,. a terial
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bactericidal action can be attai ned. 10 50019] In the fabric structure

t r eat nentstapgaratduring cbe dlingingoprdsesspaadertt leashadieri tre, rinsing ppecsser abl e
that a dewatering process of renoving water from the fabric structure is
per f®r medsheahghtdinradmptitge udewatradiates pntc ése lighd/the coatasrerturst devdidrer i ng
process, the light irradiating unit irradiates with the |I|ight the container

uni t and/fabricadtructigtel wiareby the fabrithstrietwiel vagetahforharghibe hediowppl i ed
by the silver ion applying unit. In this case, the dewatering process of
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dewat ering process and/or after the dewatering process, the light
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10 [0019] In the fabric structure treatment apparatus according to the present
invention, it is preferable that a dewatering process of removing 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, to which the silver ions have

15 been applied by the silver ion applying unit. In this case, 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



sterilized, a material targeted for the sterilization is not danmaged, 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 unit. Therefore, the fabric structure targeted for washing and/or the
container unit containing the fabric structure targeted for washing can be
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treat ment apparatus accordi ng I nvention referabl e

that a dryin rocess of .dryi e.fabric structur IS r.f or med; and

dur ng + FEMGY P FRF e Rteiting Pk e AhGuth HFRPER fob SRHIRLAR by

i rradi ati&g,unit A rradi %tses wi.th the light the container unit and/or fabric
st r uct ur &MgigniiRiiErpdiptedsyithethe ight 15 e been applied by the silver ion
applying_unit. In this case, the drying process of drying the fabric

st ruct ur 0020]; In ghefabrie strugtbre traatment appayrip @wc‘@@éw tntheopregensr t he
drying process, the light irradiating unit irradiates with the light the
conthai nennventiomntiopreferdble that aubtyime proeesaif dhyinigethei flabeic stoneturave been
applied by the silver ion applying unit, whereby the fabric structure

t ar get edid perforsiedhgndntiirang tthe drgnrg provess andforcafiémthe dgyinlgepfoabsd, c
structure targeted for washing can be 15 sterilized, a material targeted for

the sterithé 2phtaRrddiabiol @itegediattvithufid GEROthdashRihed dalt agllioen can be
attained. In addition, because the drying process and/or after the drying

process, féﬁﬁ? st Albbukd, "R RichtheUSitder iohs qﬁv%twe%nwﬁmiéﬁglthg NdilveR§ofiont ai ner

unit and/or fabric structure, no water is present in container unit.

Ther ef or %ppiﬂggflﬁ%'i.i CIry Eﬁfécctalé{e,etfﬁesd%ing process of drying the fabric structure

10 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 1ons have been applied by the silver ion
applying unit, whereby the fabric structure targeted for washing and/or the
container unit containing the fabric structure targeted for washing 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 umit. 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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20 material targeted for drying and/or the container unit containing the
material targeted for drying can be efficiently irradiated with the |ight.
[0021] In the fabric structure treatnment apparatus according to the present
invention, it is preferable that the drying process is perfornmed at a | ow
tenperature. In this case, the fabric structure is dried at the | ow 25

t enperature, whereby danagi ng the fabric structure, caused by the drying,
10 can be prevented and bactericidal action can be enhanced under a

diti f . E | f ' ryct
cond 1 oale bSO WEFIALHEAAMLARERl L DEbahfed URLPH ALYt €
t hat theogﬁﬁ\é?@ggntionee drying process is 5 perfornmed by using a heat punp

unit. In BMPERAYHE- fabric structure treatment apparatus such as the

dryi ng chine and t he shing and drying machine in which drying at a | ow
t enper at 9@2:&5 g]f‘%"r% %Fﬁh}gq Biguctie HeatmpRhAPPATAtUS e 1F‘Si"’élglheact i on
can be enhanced under a condition of the |ow tenperature. 10 [0023] In the
fabric sthresentriaventignniris rapleanbletdaddbe abore mentiore hAegagororessdst i on, it
is preferable that after the fabric structure has been taken out fromthe
contfai nempenfirimed he usigghia heatapioap nyituniln this eakeatinsthei fiabrichetricgire t he
container unit. In this case, after the fabric structure has been taken out
f rom t he teeutinaéme mppardtusasucinsisdehef diyhag comthime andnithe canslhiagebhdct i vel y
15 sterilized. [0024] In the fabric structure treatnent apparatus according

to the priggand mdohvedin hichldrvindhehababicnpdiatuid®s séifyAhed BISuding Sil ver
i ons generated through electrolysis. In this case, bactericidal action due
to the li@ltheat pump unit, bactericidal action can be enhanced under a condition of

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 umt, 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



irradi ation can be enhanced. 20 [0025] A fabric structure treatnent
apparatus according to the present invention which uses water containing
silver ions and conprises a light irradiating unit for irradiating the
water with light. [0026] Through doing this in the above-nentioned manner,
the water used for washing and rinsing is caused to contain the silver ions
and the water is 25 irradiated with the |ight, whereby rinsing water and
drying water can be 11 effectively sterilized. EFFECT OF THE | NVENTI ON
[0027] Aﬁﬁﬂlﬂk diQrfifieqPresent invention, it is not required to heat at a
high 5 tenperature a container unit and/or a fabric structure; a dry state
i's not necessarlly requi red; deterioration, discoloring, and the |ike of
the container wunit and/or fabric structure targeted for sterilization are

not brou ; in unit and/or fabric structure, targeted for

sterili zﬁEEW§FaTﬁme§ ; in a fabric structure treatnent

appar at uzg fOL exan{‘r a_ 10 washi ng nmachi ne, a drying _machine, qr the |ike

whi ch t r 48037k Acsprdiag tethe Prasentsipyrniiencitds moh geqaired to heah al adighg, a

sterilization effect can be enhanced in a sinple process; and sufficient

bactferi citdaipexstirsna ccomtainer auniti ardior 16 fERIERtDESTRY RTIAIN SALTHE MHRAW NGS

[0028] Fig. 1 is a graph showing a relationship between silver anounts

appl i ed tmeceestrilyarggudsedadd tdheration) eliscobdribgcand ithe dikiesdfi thg domtahert est

sanples. Fig. 2 is a graph showing a relationship between illum nances of a
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
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20 white fluorescent |anp and the nunbers of bacteria existing in the test
sanples. Fig. 3. is one sectional side view showing a schenmatic
configuration of a washing and drying machi ne as one enbodi nent of a fabric
structure treatnent apparatus according to the present invention. 25 Fig. 4
i s anot her sectional side view showi ng a schematic 12 configuration of a
washi ng and dryi ng machi ne as one enbodi nent of the fabric structure

t reat ment apparatus according to the present invention Fig. 5is a flow
chart show

i Ng 4P, [ W ghar howi ng a
washi ng proe %‘érsa“%n P ?Sﬁmgaagfloévr%’gﬁgr?ag X vvr n%o g ¢t @ %m% 08% %‘3 Fig. 8
is a flow.har n ver steriliz sin r.oces Fig. 9is a
(1 ow chaloRASHRGE f&gaﬁrxsﬁ ap%rf’cruaarrwgﬂgsr ahf @ﬁegeaﬁde*gsgaorér g 10 is a
fl ow chart shogrl %]a dewat er i ng process 11 is a flow chart show ng
a light irradi rg Peshary shpyarg 8 wh eglauiléerlglgaprror:%w chart showing a
drying process 69 13 is a fI ow chart showing a light irradiation drying
process. Fig. Fig ¢ is aflowocham showsngwi washingurrocess. de sterilization
process. Fig. 15 is a graph showing a relationship between tine |apses and
15 Hhe nunber s Fog. Daca dowaclkexit shiomgngm tiheingsstocesapl es. Fig. 16 is a graph
showi ng a rel ati onship between kinds of a nethod of generating silver ions
to be applied atgl 8 hea flonbelimrtahobang erdibveastetiliagtion rindiggtpestessanpl es.
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 i1s a flow chart showing a drying process.
Fig. 13 is a flow chart showing a light irradiation drying process.
Fig. 14 1s 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 i1s 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,

13



Fig. 17 is a graph showing a relationship between silver ion 20
concentrations with and without light irradiation and the nunbers of
bacteri a. EXPLANATI ON OF REFERENCE NUMERALS [0029] 1: main body, 2: water
tub, 3: rotating drum 6: clothing, 20: light 25 irradiating unit, 21:

| ight source, 40: silver ion water supplying unit, 13 100: washing and
dryi ng machi ne. BEST MODE FOR CARRYI NG OQUT THE | NVENTI ON [ 0030] Based on the
exam nation of the above-nentioned problematic points 5 of the background
art, the RIeSen .invea&g&s have.devot ed thenselves to studies,

i nvesti gdUOng ashine APAIXING MRS using a fabric structure  treatment
apparatus from various aspects. As a result, the present inventors have
found that when a container unit and/or a fabric structure, to which silver
i ons have_been Ef lied, arelis further irradiated with [ight, 10

bact eri ciBaPTId KQR GARBYING QUTERHEINVENEYON; ndi ngs obt ai ned by the

present inventors, the present invention was nmade. [0031] A washi ng machi ne,
a washi nd0asal dasedgpmtlehéxrapizatiory phthe abave mensionederiobleamatic posnts

enbodi ment of a fabric structure treatnment apparatus according to the
pregent iofvigrt backgronpdi aets:the prdseat inoantwt diavib devpieldy themuslives alo t he
like as a silver ion applying unit for applying silver ions to a container

unit, whiggidient givestigatialr iaC FbFilightibf mthods veled hingabride &t¥uefureand a
rug and is referred to as an outer tub, a water tub, a washing tub, a

devat er i g Hifent LG ARImdSMBIGId MEpBER: aALOLALLEAL! URhe Prefditali ng
drum or t%e 't ke, "and/or to the fabric Structure contalneg I n"the
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 unit, 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 unit.
[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 irradiating wth |ight
the container unit and/or fabric structure to which the silver ions have
been applied by the silver ion applying unit. [0032] In the one enbodi nent
of the fabric structure treatnment apparatus according to the present

I nvention, enhancenent of bactericidal action is 25 enabled by further
irradiating with the |ight the container unit and/or fabric 14 structure to
whi ch the silver ions have been applied. In addition, wi thout heating the

container_unit and/or. falric.,structure targeted.fqgr sterjl.i.zation in a
Gy ng prostaubed 16, Phioh e s s ¢, BEE il T bbER: wiBad e
container, unit gnd/or fabric. strycture.targeted for 't sterilization in a
ry 5 o it BHe it g iabgic S s cadiathd or wobzgtin Ghi y by
irradiating with the light the container unit and/or fabric structyre to
which t it RYIMgEProsas Fathe Bkenang yyithout P@ﬁ?%ar%rlawegft@chnﬂ@rsﬁwpressi on
of propagation of various bacteria or the like is enabled only by

i rradi at i cogptainen unibhand/ghfahme stowtatentargatad famdieosterdinatonsir acdre to
which the silver ions 10 have been applied. Meanwhile, the fabric structure
t r eal nentstappathé usnhanaonentngft ohé hbageesehil iantient ioremdled onlypdssi ble to
attain desired bactericidal action by using a snmall anount of silver, as

conpar ed idiating witbnaleliglenthe vahing wni Hinor fARicarvenirecdakhiwkshi ng
and drying nmachine, or the like in which application of the silver ions to

the cont ajpekjldér YHd hand/ Bder ﬁ??ﬂi@d.st PGt En b1, ré_?fe‘%ti)(zepﬁlﬂ;ﬁ‘égﬁgn of
Accordi ngly, conponents of which the container unit nade of a synthetic

oL, SoCPBRhSR e AR B0 1S, ARG S ol B
targeted {h%r liéﬁ'? tRé %(r)llllidl%lg{' iu%'?t iaidjno%t fabric structure to which the silver ions
10 have been applied. Meanwhile, the fabric structure treatment apparatus
according to the present invention makes it possible to attain desired
bactericidal action by using a small amount of silver, as compared with the
conventional washing machine, the conventional washing and drying
machine, or the like in which application of the silver ions to the container

15 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



damaged; and sufficient bactericidal action can be obtained. 20 [00331 The
silver ion water supplying unit or the like as the silver ion applying unit
is, for exanple, 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 froman electrolysis-type silver 25
ion elution unit to water supplied when final rinsing is performed, thereby

15 appl yi ng,t.he silver ions tg the container it,and/ gr fabric structure.

[ 0034] Tﬁ"?%\]/é‘a1 iti‘ﬁ 5\%@?5?@%@%"%&%‘?%‘3“’3 %qtéz?rdfai’t“q SHYELUIEch as wat er
used for washi and yjnsing and g¢ooling water used for dehym difying,

which is [g@%‘g ﬂﬂret?f@s{).mw CFraH HioK L XMPlge aefl&f‘ﬁf)laé 16¥g5t’h9é1°¥1a§? Al uct ure
5 treat nment aggarat us. Wth the washing water containing the silver ions,
processedtsefl inaswashingnandi nosimg and peeling veatertwsedefyr dabhpmidiying
application of the silver ions to the laundry and an inside of the tub of
the wasliwlnighnaaiseden the@atdhiipenaghninieceat oranexdmpleoftiHeviabricostsutimrehe
container unit and/or fabric 10 structure may be perforned, for exanple, by

| MYEy Si N@réatiedre Appatdtubot Wiehlthet Washigigetvatontantainihg tige silveLlion®ns but
also a liquid such as a solvent as well as a supercritical fluid or the

like or byosdiseYi oY whshiBg | afdOHRBLIY fe hbffdkﬂeﬂ?%‘&eﬁé’oﬁ haatalRy th@Nt ai ning
the silvér 1ons in an atom zed manner. The liquid such as the water

il _in an atofi z ater
o1 oot r oo dP PR iEh Hithe ey A 16 MRty i AR R ORI Bl S r 2

t hrough the el ectrcl. sis, the liquid such as the water containing the
silver i OWESIHRE BAYPE ared by using a

[0035] The application of the silver ions to the container unit and/or fabric
10 structure may be performed, for example, by immersing a material in not
only the water containing the silver ions but also a liquid such as a solvent as
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 fabrie, 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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silver-ion-containing substance having a structure in which silver ions can
be rel eased or dissolved by i mersing the substance in a liquid such as
water. 20 As a specific exanple of the silver-ion-containing substance,
zeolite, silicagel, glass, calciumphosphate, zirconium phosphate,
silicate, titanium oxide, whisker, ceramcs, etc., which supports the
silver ions, or aresin, a fabric, or the |ike which contains these
substances can be cited. In addition, the 1liquid such as the water

containing,the silver ions may be prepared, for 25 exanple, by dissolving a
si | ver cdﬁ’ﬂ%‘i}ﬁﬁigﬁclﬁq'ﬂél'a silver nitrate and a silver 16 chloride in a
liquid [00 the |ight jrradiating unit, a fluorescent |anp,.  an

el ectric [nggi ‘@'SS the g‘ﬁ tafgd lﬁﬂﬁgd‘i‘%ea(tt‘Eﬁf,Sc"é’ctcl.a%na%QI% .rrgtl']ll?eal i ght
irradiating unit may_ be str%ctured so as to include a light source, such as
a bacter ileg%dmmltém diede SLED)y pte. sandiecusqduv)The light juradrating syt may udes
light in an ultraviolet region; a light source, such as a black Iight

capabl e die stypkiined soemr to uicludesadightt soayee, suchas abianterididal laces andght in a
near ultraviolet region; or a |ight source, such as a hal ogen heater, which
mai gy i neh ugdlesaviblgbt (UV) damp, nkhivhednaiedy dncludeselight int ahs uptrafwiebl e t hat
the light irradiating unit is 10 structured by using a light source, such as

a fluor esg@idn; aBgh@nsourteaRdeRCcadta IMEBk Rght FAbaBlE tdfi REpIIRE enddyEDs
havi ng col ors such as white, blue, red, and green), and a visible |ight

| aser, Wﬁpamie@lr}igé,%hﬁﬁ%ai’ﬂl iiQEﬁldeLsilmgn[aolqgﬂ ultPadiBfetQREiHIRPG ment of
the fabric structure treatnent apparatus according to the present

e oo AR T St LS

infrared region. However, it is preferable that the light irradiating unit is

10 structured by using a light source, such as a fluorescent lamp, an
incandescent lamp, a light emitting diode (LEDs having colors such as white,
blue, red, and green), and a visible light laser, which mainly includes visible
light.
[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,
vellowing, 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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the bactericidal action and enabling the prevention of deterioration,
yel l owi ng, discoloring, and the |like of the nmaterial due to ultraviol et

rays. [0038] In addition, it is preferable that in the washing machine, the
washi ng 20 and drying machine, or the |ike as the one enbodi nent of the
fabric structure treatnment apparatus according to the present invention, a
washi ng 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, ich is referred to as
the out erdenstetine i thacetadil CuPneieasRE ABm. sl R dgT e . « he
washing and . 17 dewatering. bin, the rotating tub, the tating, drum or the
like, an ﬁb?flctsﬁ‘@lthl’é%rtiechFRU&%?lé‘,’ert’8“%364@ hagn @P&r@ﬁ Yohs SAbHFS 18Ben
applied by the silver ion_ applying unit. In this case, the |ight

i rradi at ianplyimg: unit: adnathis casehthadight jigradiatiagcunitairnadiates withdber t he
fabric structure at |east after the washing 5 process, whereby the

st eri | i zdighdrthefconkainkeabniit astdfardhefabriastgoiodtdrd at least sifiexghamidshinghe

container unit containing the fabric structure targeted for washing is

enaly ed; prbcesspt whepdbyt ahgetsestifigatidineofsStthei Fibaad | supuétuirootargdesdofe, and
sufficient bactericidal action can be obtained. [0039] Further, it is

pr ef er abl\gadHiak ddd/bPehvashtdierBatit @6ntdiRehY@AREIfABric IAradthrdthrfdted@aChi ne,
or the like as the one enbodinent of the fabric structure treatnent
oPDar 2 U SEA O S ABPBE Ptk NPT e ok ) B o1 1
e O T R G el A B EPL Y 10 1L 200! e
tub, the [‘6’8551’ PL ﬁjrl%he}',q i\s’,\%srg%eggbieu?ﬁatt 1hne tﬂg Vvv?atls?{iinggmgicﬂi’net,q e‘“v’i‘és iirﬂ and
10 and drying machine, or the like as the one embodiment of the fabric
structure treatment apparatus according to the present invention, a rinsing
process of rinsing the fabric structure such as clothing, a towel, a futon, and
a rug 1s performed; during the rinsing process, the silver ion applying unit
applies the silver ions to the container unit, which is referred to as the outer
15 tub, the water tub, the washing tub, the dewatering bin, the washing and
dewatering bin, the rotating tub, the rotating drum, or the like and/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 1on applying unit is capable of applying the silver ions to the
container unit andfor 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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dewatering bin, the rotating tub, the rotating drum or the |ike and/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 W th the Iight

t he contai ne t and/or ...fabric structure fter th rin
brocess, ¢ ts@forh@ essbrlizadinh Gn “hot Seinedh ol Surfiett SedeeitBl F o
washi ng and/ or the contai per unit 25 containing the fabric structure

t ar get ed 2EHPNARRGPPtAINKab| ed; the naterial 18 targeted for the

sterili z?t ion i s not damaged, and sufficjent bactericidal action can be
obt ai ned[004adurthermenenditels prefezableetbatine thtavashingh saghinengheachi ne,
the washi ng and drying nmachine, or the like as the one enbodi nent of the

fabric &a&&ﬁngtaumde:lnymgmmmiﬁna,pmaﬂm like as the dnagmimndimemroedtbatfabricent i on,
a dewatering process of renoving water fromthe fabric structure such as

cl otshi ng stifuckutONtreatifiet I 4 paﬁamerh@cmdmg afl ¢her ipn@samd/ @iveatiosy, the
dewat eri ng process, the light irradiating unit irradiates with the |ight the

cont ai negeWditbringhpfdtebs drefdhbBithgt alSr RSN Ot Fah MO sttt Glck WB. the 10
washi ng tub, the dewateri ng b| n, the washi ng and dewatering bin, the

t at t t
Lo i of thing'f, Mo, o3 & 4Tk & EROrhic b@""%‘ﬁ%&été*Jift&?gﬁé%%lﬁ%‘?ﬁg“fjﬁ.t

L1, LI g6 e R P KB S O OB ARLLS
1 ght container unit, which 1s referred to as the outer tub, the water tub, the
10 washing tub, the dewatering bin, the washing and dewatering bin, the
rotating tub, the rotating drum, 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 dewatering process of removing water from the fabric structure
is performed; and during and/or after the dewatering process, the light
15 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 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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15 irradiating unit irradiates with the [ight 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 danmaged; 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 Iight the container
unit and/Qr fabric strug

t.ure, ywashin r LINSL N ter is ,not present
" the. canparRerv Sief s b e 87 Phd Ruy b Rl P S 65V n br o
structure targeted for shin nd/ or the container .uni,t containing the
fabric st(}aﬁ'@f’g & 1{'%%%@33“’%&%;@#%9 Ilﬁgwﬁgereﬁgtﬁrgﬁ‘.“ﬁ‘%dﬁ%ﬂelﬁc‘ﬁiagﬁr,lgbecause
during the washing process and the rinsing 19 process, water is retained in
the tub, theedowatering procegotide hght wradiatipn wapetdormed; thergbyeaablingh t he
| i ght. However, after having drained water in the dewatering process, the
| i ght i rrefficavedightsrpmhntionsd the eatrjalgaagdteddor afasbing.ve |i ght
irradiation of the material targeted for washing. 5 [00411 It is preferable
t hat5i n t[964dl it ig prefebable, thdteimetshdnpingnaadhigienghe meadliing, amt dijimg i ke as
the one enbodi nent of the fabric structure treatnent apparatus according to

t he presembchiieest thalike 4 thethPE@BOAEM Ot 6if thefabkfeastr ek Gr&dtiniaitur € such
as clothing, a futon, and a rug is perfornmed; and during and/or after the

dryi ng praggased Recditsl 1d thagalmanyehfio! & @y HLrddbbbof ity dHeht t he

r
container unit, which is referred to as the outer tu%, t he wat'er tub,

st 10 iy BRSHPLEEA 18 Mook EUBRLLBY 0, ASRAEEANE A0yl
fgﬁ M1 StEUEhE bBer tRe WV ETL bRt R i S e B2t 8 e ARPL i stk i | Ve
10 light the container unit, which is referred to as the outer tub, the water tub,
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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applying unit. In this case, the drying process of drying the fabric
structure 15 is perfornmed and during and/or after the drying process, the
light irradiating wunit irradiates with the |ight 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 danaged; and 20 sufficient bactericidal action can be

att ai ned., |y,.280 £dR9; eq.e&qu I ' ss, the
l'ight i rPAadi At ngédurﬁlﬂ%nl rra i%gtngésﬁl\l}vlﬂgﬁhgggéﬁf: |SS{1%&?E%P%§%E%4 ﬁtgfr&rt}ﬁlﬁ and/ or
fabric st.ructbxfeg,r washing water or rinsing water is not present in the

cont ai ner® GAf t he washi ng and dryi ng nmachine or water is not present in

t he cont gj nit of a drying-dedicated machi ne, 25 whereby etfici.ent |ight
'y adt ot TO0ES ke fangs ol Sher SR S PuFGuF o erbmeat, RRBSSOY AN e
container unjit containing the fabric¢ structure targeted for dryin S

enabl ed. cppalle) of performme the {aendemng pregesscand the daxingprocgppavhens whi ch
is capable of performng the |aundering process and the drying process,
wherd 5 tthe divingproressés perorpmd, shadightt ireadiagimg inrtaniaxtperfprumithenay
performthe light irradiation during and/or after the drying process; and
when t he lightiingdiationebaing andlorpdtdrotheatbyinf erodegbt and vadirathendryingt may
performthe light irradiation during and/or after the dewatering process.

Thi s al | @scesdUipl heRpbeoraled! RBe Hightt irrad @it uaRt htaPperiveindele libht[ 0043]
In general, in a case of a drying machine, a washing and drying machine, or

the |1 Ke hidiliBAS dRrifRl SindiBP! afer STk dicehly ProlBENaNHL allBRRIUre 1
ying unit ere a tenperature is lowis renoved
duplication of the light irradiation to be avoided.

10 [0043] In general, in a case of a drying machine, a washing and drying
machine, or the like which has a water-cooling dehumidification mechanism,
moisture in a dehumidifying unit where a temperature 1s low is removed
through condensation of moisture in the air and thereafter, the obtained air
is heated in a high-temperature unit, thereby lowering a relative humidity.

15 The obtained air whose temperature is high and whose humidity is low is
caused to contact laundry, whereby the moisture is caused to move from the
laundry to a 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 is 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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t hrough condensation of noisture in the air and thereafter, the obtained air
is heated in a high-tenperature unit, thereby lowering a relative humdity.
15 The obtai ned air whose tenperature is high and whose humidity is lowis
caused to contact |aundry, whereby the noisture is caused to nove fromthe
| aundry to a side of the air. Fromthe noist air obtained in such a manner,
the noisture is renoved in the dehumdifying unit. By repeating this,
drying is inplenmented. Accordingly, in the drying machi ne having the 20

wat er - cool i ng dehum di fi cati on nmechanism the greater the difference

bet ween &RekEbtedt of a saturated water vapor in the dehum difying unit
where a rature is | ow and an_anount of a saturated water vapor in the
hi gh- temi@@ng‘iu or expmMplpcine gatecrfpeptarytoeling dehgrnidifieatior e whinh tap
efficiency. Therefore, the greater the difference between an air

t enrper at ovater nig haseds faehidre dlehyrimylificatiomnd demparaterpertatwhiehi thehe

hi gh-tenperature unit, 21 the better. [0044] For exanple, in a case of

wat er - cocaljehnmideﬁwﬂi@ﬁ fis parfoomednismiepdndan onmal aates tem@draturet h&or

dehum dification, a tenperature at which the dehumdification is perforned

i's gependBiYy rdivod, RERE shATREF dhénCthd Watex iéih?eﬂa‘%ﬁﬁ@ﬁembﬁxﬁé’@eﬁé&éﬁ%r when
the water terrperature soneti nes exceeds 30C, there may be a case where a

dehuni di fg ttmeqﬁaﬁ%déaéa%hé&fald%gﬁmld 43%415& &qr@%«e% pﬁéientt s

conS|dere hat a heat punp unit is adopt e er to performa drying

h h nd d
moce=s Yl O EINEG s s I T A e
(reat i qoparalle sccording to e, BreSGI Iyention, n g case ol (he

machine, 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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machine, or the like in which the heat punp unit is adopted, because it is
possible to set a tenperature in the dehumdifying unit so as to be | ower
than the water tenperature, an air tenperature in the dehumdifying unit 15
can be made | ow, as conpared with the water-cooling dehum dification.
Therefore, even when an air tenperature in the high-tenperature unit is
made | ow, highly efficient drying can be perforned. Note that even in the
dryi ng machi ne, the washing and drying machine, or the |like having the

wat er - cool i ng dehum dj fication_nmechanism drying at . a |low tenperature is 20
made posdnaelangy per tBenilkee t H{E}H@I}Fyimgfoﬁmﬁceé? f ryiag opepoepse at THEe| ow
tenperature in this case is approximately 30C to 80C and nore preferably,

i s appr oxibeseahyntdoed doSEenzperahiinh maje cémprise s isHuer uor applyimgsundnaged
and a period of time required for drying is not excessively long. [0046] As
anot her emibdi night atrddiatingbnimt.st rMahyr enicreamairmappey dtilled 2% accordi ng
to the present invention, a drying nmachine, a washing and drying 22

nmachi ne, tempertliekEs5Tits BOME! f HlowrvehewHEY ithe bt pPocdbs idPerformed
above-nentioned | ow tenperature may conprise a silver ion applying unit and

a light igiradi &l ' ' i Ll : rature
05C o 80 Moy arran el e LR A8 R P i a e ML

t tupe. - : - re in.t ' hi
e S A B S SARILSER Rk REAAE el i T
t t wh b teriljzati fect is.likel be,. i fficient.
AT Al A DN T
et Al S e b s o 5h oy

present invention, even when the drving process is performed at the low
10 temperature, enhancement of the bactericidal action is enabled only by
irradiating with the light the container unit and/or fabric structure to which
the silver ilons 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 silver 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 1s high,
a light output is reduced and a luminous efficiency i1s 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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irradiating with the light the container unit and/or fabric structure to
which the silver ions have been applied; and nore effective suppression of
propagation of the m croorgani sns such as various bacteria is enabled only
by irradiating with the Ilight the container unit and/or fabric structure to
15 which the silver ions have been applied. [0047] In addition, when a |ight
irradiating unit such as an LED and a fluorescent lanp is used at a high
tenperature, a lifetine thereof is shortened. In particular in a case of

| i nous PETETEREha) s Crbbrratird (o0l bb WLt Pced el B8 AAPERS: o

power consunption S incr ed. However gh the |ight | rradiation at
the | ow SEiHsERER tﬁ@ﬂeé @Mﬁﬁéﬂfvhf@m%a%r%hgheoﬁmngrmpﬁﬁ perfermpdan;

prolonging a lifetime of the light irradiating unit is enabled; and

| oweringt g dosine enebingtthervashiagand dryingonaghime; er ¢hatike as be pnght
irradiation is perforned at a tenperature, for 25 exanple, of 30C to 80C and
further pndiehneng,oft the falght struddratreatment apppeatiugr medrdingate ¢hper at ur e
of 40 Cto 65C. In addition, the fabric structure is dried at the |ow

t engder at piresdnt inlventioy wepeby damppngahoddbrio stivude dungordrgimgeant he

washi ng and drying machine, or the |ike as the one enbodi nent of the fabric

struct ur @etgRabAtid af@ R US caeditiod! it hiedotv i nPp a6 A tehAYRBi et of Wher eby
damagi ng the fabric structure due to drying can be prevented and under a

condi ti orng(%, chbﬁqélﬂ&i gﬁq&?@gﬂ Kledenhancenent of the bactericidal action is
49 at

enabl ed Not e t In the one enbodi nent of the fabric structure

treat rrent[%g&\@ ﬁo%%&%a%oﬁ;)(){hde 0fle e%llt)&ﬁnpen%sgfnfh Fatsit s%ctﬁlt%etreagment

irradiati

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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10 irradiate the container unit with the light after the fabric structure
has been taken out fromthe container unit. [0050] Specifically, for
exanpl e, in the washing machi ne, the washing and drying machine, or the

| i ke as the one enbodi nent of the fabric structure treatnent apparatus, the
light irradiation is stopped after a | apse of a 15 predeterm ned tine period
followng the end of a | aundering operation or a drying operation which is
performed after a rinsing process in which silver ions are applied to the

conta ety e Py B FSREOHET. ol S Rt | O
oL {11 Ll oL ahImd 120 RLSCELSLIAE, Lure- el ol Sho oLy o5 20

the | apse of the predetermned tinme period, it is not necessary for a user
to standustheymvien mpaner.ghkn partaenlar; s exanpla; shadasaiwhenesa memrngf or
exanple, by rotating the container unit such as a rotating drum a space

i nsi de ofurtiheuck ast tieneotatimigt drnay iscformeddvansthgithd material drving the even
manner. In 25 addition, by using a naterial, of a whole or a part of the
contfai nerfuneiibn of2defidutiiy hahtaahdnst huthef previded migh | profdctimst tad from
light irradiating neans, the space inside of the container unit can be

i rradi at eRppeddlohddifhbin ibe feflddted HAr vaNSls M¥iBions) fha@bli Stthiingf Or
exanple, in a case ere a noving unit such as the rotating drumis forned

by using 4 bk & igﬁ'@ﬁ-iréﬂ@iaﬂb%ﬁ function of reflecting light and is

further provided wth projections and depressions, light can be reflected
. : : ti "y L ; Y : . . ation.
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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 avoid any problem arising
20 when a user 1s exposed to the light, 1t is preferable that the emitted light is
visible light.
{0053] In the fabric structure treatment apparatus according to the present
invention, it is preferable that the container unit and/or fabric structure
aref/is 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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opened, the laundry is taken out, the door is closed, and thereafter, the
light 10 irradiation my be started. This allows the light irradiation to
be started in a space closed after the |aundry has been taken out. [0052]
Further, not only after finishing the | aundering 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 machi ne, the washing and drying nachine, or the |like is opened in order

to takeipuh tdie dqamldrey fihem bhRlebhRieder ilthinarkied mresjrt?ﬁrt}fehe l'i ght
irradiation may be started. This allows the light irradiation to be

I npl ementes a‘f% eh@o?tﬁ@ﬁﬁc i @alta i is 189t close the door after having

taken out t aundry %@s time, I1n order to avoid any problem arising

20 vhen oy g&eﬁ%ﬁgfﬁ %ggﬁh%fﬁsﬁghe ot 5 REBGET ARL I edifhol Lt e

light is VISI fabti & sTPuet U rea appar at us
accordin vention S preferable t t .t he cqnt ai ner

|

ni ¢ and ARPAFAHS SEGRTE o Be Hear R inerknhe S alipg At arrigRemefigfeat e
t han or to a. predeterm ned 25 | l um nance. In this case, the materi al
is idr adl“@hjz)ée dﬁ"ﬁﬂi%’ew!tlb?ﬁeﬁmﬁrt@ 131e8.25 than or equal to the
predeterm ned illum nance, mherebg further enhancenent of the bactericidal
action i 408habHereifafony themne embedimentsacsoed metnithe pressintanvention
structure treatnent apparatus according to the present invention, a washing
and dryi ngilhlbe desweribesl wath rdferadesdpithedignireb. ref erence to figures. [0055]
Hereinafter, the one enbodi nent according to the present invention wll be
descri bedoob6h Figf 8ieone stcridh didl@wiedd showing a schematic configuration of

the washing and drying machine as the one embodiment of the fabric

10 structure treatment apparatus. Fig. 4 i1s another sectional side view

thereof.
[0057] As shown in Fig. 3 and Fig. 4, the washing and drying machine 100
comprises: a main body 1; a water tub 2, as a container unit, which is fixed
inside of the main body 1, and a rotating drum 3, as a container unit, which

15 1s 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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[0056] Fig. 3 is one sectional side view showi ng a schematic configuration
of the washing and drying nmachi ne as the one enbodi nent of the fabric 10
structure treatnent apparatus. Fig. 4 is another sectional side view

t hereof. [0057] As shown in Fig. 3 and Fig. 4, the washing and drying
machi ne 100 conprises: a main body 1; a water tub 2, as a container unit,
which is fixed inside of the main body 1; and a rotating drum 3, as a
container unit, which 15 is supported in a rotatable manner inside of the

wat er tub 2. [OO ] ott.o e rot ng dr 3, rotaio

mechani s A&t Ay \?\h‘ﬁac,tﬁr Flbt at'e’§ #h e?tﬁra{b h‘éatd“’at%‘ﬁ]ag ﬂi}a RUFRALIONERD Byer se
manner by using a notor 4 is attached. A baffle 5 for stirring clothing in
the rot atiteglaieahs awrsingeemanmicaton Withnan IEﬁ\d@u%ﬁ Eh%m%evvéng duRRace of
the rotating drum3. 20 A door unit 7 which allows taking out and puttlng in
cl ot hi nginside of thebritating duvemuseandd iceelss &ias a ichannel sheouzwathich
tightness is attached to an opening portion of the rotating drum3 in an
openabl e dehdncidoSediien iaperformed stohrthgit ahe ait hetaited bglthevsr hestet @0of t he
clothing 6 to be observed externally is provided on the door unit 7. 25

[0039] Asgvaperdies indisturedof the®lothiggappar at us conprises a circulation fan 9
26 and an alir heater 10. The air heater 10 heats the air. The circul ation

fan 9 C'[OGG'lb]aE@Pﬁ%BPﬁ-réﬂfathfg GRIFNAS 3110 lwaidiaﬁﬁ ihBRIddS aoq]%lt}]ir}g?w%er tub

2, an inside of the rotating drum 3, and a cooler 8 as a ¢ t hrough

e, VBRGNS LSRR S e I .
unit 20 Bor eml{tgn hgilr %jél%tly 1n(.:luﬁ£ﬁjgd Fizifle hgqlqt i hstafled in the water tub
2; and is capable of directly irradiating with the light an 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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21, which is a fluorescent |anp, an incandescent |anp, an LED, or the |ike,
for emtting light mainly including visible light; is installed in the water
tub 2; and is capable of directly irradiating with the Iight an inner
circunference 10 wall surface of the water tub 2, an outer circunference
wal | surface and an inner circunference 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 forned.on the outer cjycunference |1 surface and I nner
Gi'r cunt o BURSePTRLF 123000 e BB on UA B SR in i tpess WaLL SERARR 2 Bre | oh
emtted fromth I ght spurce 21 ¢ . pass, therethrough and the clothing 6
can be. | PTAIGF 4bB-w SRPREALDY, §hF 1R gng YRt dC Rt dan Hoshie o
reflecting plate 22 provided therein in order to reflect the |ight emtted
from t he chicymiesengecwahisyrfage of thetwatertahal dithescrowseir the dikerdy ance wal |
surface and the inner circunference wall surface 31 20 of the rotating drum
3. | n addtateowherdthe mgiter tub 2diad the heat resistandsglags plate B atesedlada

heat -resi stant gl ass plate 23 having a high light transm ssion property in

ordeéy t o byrwdiagta béwlaht,gin adhuswe, i the dikevieshhpg g heat-srsistibg wabpertyesul ting
fromdewatering. The light irradiating unit 20 is installed on the outer

ci rcunt er(ﬁmmhtsumtﬁérapﬂ)pﬁrty)%&vatmte&-qﬁoaﬁﬁgl?boﬁmy 25 the reflecting
plate 22 is a back surface thereof and that the heat-resistant 27 glass

plate 23 {pgei) mal ehfef;'sfé@eneenmﬁiﬁuharufé H%Hmlfi"ééi&‘iﬁ;%"@git RUinspgi8e Pbnt he

water tub 2. Specifically, the light irradiating uni O is fixed on the

ouL 1SRGl el AR TES: B BRI b e SEE g 1S 1K
f}gg![ ?(rj egilg[{if lrj?gi %%8%@?‘?‘? Ale A SNESLun® a8 fabRic" RO can be
10 irradiated with the light. For example, the light irradiating unit may be
installed at a portion of the 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 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 unit 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
supplyving channel 43. This causes the silver 1on 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

28



(thermal insulation property) and a water-proofing property. [0061] In the
present enbodi nent, the light irradiating unit is installed on the water
tub 2. However, it is only required to install the light irradiating wunit
at a position where the container unit and/or fabric structure can be 10
irradiated with the light. For exanple, the light irradiating unit may be
installed at a portion of the door of the container unit so as to irradiate
the container unit with the light. [0062] As shown in Fig. 4, a silver ion

appl yi ng supfdce 491 GIMtd $66atidg V@Eh 3 SAPRhY I tRIN® dait asSkbMess ithe el ution
unit 42 connected to the water 15 supplying pipe 41; and a water supplying

channel i silver ion elution unit 42 and a water
%?Qtﬁ?xg%‘%%s EtT% B8 e Pulidie

supplying in e water tub 2. Inside of the silver ion elution unit
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supplied i an’ihsi ver 1on eluti roug he wat er
supplyin i 41 apd a voltage is.20 | i ed, between..t ilver..electrodes,
wher eby " SEokfing do” i prisen e iivemtivinaBRlahEsd 45 dESaiaabars gl be,
elution unpit 42, The water containing the silver ions is supplied into the
i nsite oﬂkﬁﬁﬁbW@ter tub 2 through the water supplying channel 43. This

causes the si]Jver ion water to be applied to the inner_circunference wall
surface dP0B#hk Avatgnal: gt shesvn, hiyoroat eanieel unit refiadeoshe Haotan drin a
circunference wall surface and the inner circunference wall 28 surface 31
of the ratemalganit wavérsasmahaer emdailne rotating dsumeBl diasctiheonnédeditog 6 as
the fabric structure. [0063] Next, an outline of an operation of the washing
and dryi rnhenaghonet ratges diingldrdy tinetls asgeniali Anénidvenss inhaher e dTas

descri bed above will be
rotation causes the baffle 5, fixedly mounted on the inner circumference wall
10 surface of the rotating drum 3, to repeat operations of lifting up and
dropping down the clothing 6, thereby performing a washing process. In
such a manner, the washing process 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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5 described. [0064] A signal, not shown, froma control unit rotates the
notor 4 in a normal and reverse manner and the rotating drum3 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 drum 3, to repeat operations
of lifting up and dropping down the clothing 6, thereby performng a
washi ng process. In such a nanner, the washing process is performed by

utilizing,the so-called, beating-washjng effect., [006 Upon f4 ni shing the
hashi ng TROCROIST B & (R BRLRRENE b yafpordied mpstlrealarnrie fBfer i n
the water tyb 2 fr a drain hose 12. Thereafter,  t oper.ati on proceeds to
a rinsi n@oaa'f%%% aor&&»é@grmwgt% @ws Intq ﬁe‘”’ﬂ‘é‘b?lb ﬁ?%ﬁwmﬁ’e{l’

| aundering process. £0066] When a drying operation is started after having
fi ni shed 1§ peixedawiide the gopling svater: prdisrdrainedd The dedwmmphifiedotirgs t he
rotating drum 3 20 causes stirring action generated by an up-and-down
movenent refluxéé agho mitogthe, aiareeatendQrarehheatedpovithe heatedppl ifleavs mtobhe
circulation fan 9 and the air heater 10, whereby an air tenperature rises.

Thi $ heatthd raiating dayor 3itlentavhe clotkidg 6and evapatahen ghashre keneaiapdr at ed
noi sture flows into the cooler 8. Because in the cooler 8, cooling water

has beeniﬁtta_elcju&%iﬁ§6tr<Bp@elﬁ@@idgmgxmwe-(ﬂéﬁcﬁbeﬂimraﬁoﬂbaﬁhnfg&)f&héposed at

an upper position o 29 the cooler 8 in a facing nmanner, the evaporated

A A eRadi OISR TR RIS S LRI 1
dehunmi di fpirgges%i, {s ti,hse air heater 10. In general, the air heater 10 is mounted inside
of an air circulation duct and a sheathed heater which is formed by coating a
10 resistance heating wire with metal is used as the air heater 10.
[0067] Next, an operation of the washing and drying machine 100 will 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 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

25 shown in Fig. 5 through Fig. 14.
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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 operati on,
drying of the clothing 6 proceeds. A source for heating the clothing, used
in this drying process, is the air heater 10. In general, the air heater 10
I's mounted inside of an air circulation duct and a sheathed heater which is
formed by coating a 10 resistance heating wire with nmetal is used as the

air heat .0 op ian of t shi and dr |ng machi ne
700 w11 1B07OH g, Bl B &?%W@Fgﬁiﬂwlﬁgr%f%ﬂglﬁm@'{’@] i PERCERSS . AF0068]
First, as_shown | . Fi 3 and Fig a user opens d uni t 7 and puts
the cl ot g™ 18s ’Egﬁ€5q’| Britanl step tSﬂéjlr ot afi fﬁ@eﬂ%ﬂ? h%lﬁ’&rd%tW? in 15
a det ergent congartrrent fnot shown) in the water supplying inlet. If
necessar yproeess haebepuisslestad.ni Bikemgsedewtad, the lnunderamg Baocese mroeendsar t ment
(not shown). The finishing agent may be put therein during the |aundering

process. toGoepB2a0t eWhat/ismpricweed frethe wpshatg proceés ho athm§209 willde
detergent, the 20 user closes the door unit 7 and operates operation

but tHns (fephratdpwdesaibehwitlpesferémme SviHecflow hiaroshewndpelFgt 6on Afesrel to
sel ect a laundering condition (laundering node). Finally, when the user

presses ahShagtfitidhé@bhe Wahig®Pré@ss wnetlahaqbrmfg%ab §s§ﬁfdc€§d@% séep

| aunderi ng process corresponding to the above-nention | aunderi ng nDde in

accor dancg, h()hhﬁnef 'TQFI‘(\QICB%HS witen $0q¥NdtBr Wﬁ @&Td £Eitt&re ugho i 'ﬂratléxe 30

[ 0070] Fi g ISt chart OW ng a aunder ng process

shown in v@:@hmg’ pfrdacre%g s $Ho %pbésejnojselec&ed Stlg EﬁH‘dQF ggWBP(;[cess proceé S(Ps

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
S400 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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process has been sel ected. Wen selected, the | aundering process proceeds
to step S200. What is performed in the washing process at step S200 w Il be
5 separately described with reference to the flow chart shown in Fig. 6.
After having finished the washing process, the | aundering process proceeds
to step S102. On the other hand, when it is determ ned at step 5101 t hat
the washing process has not been sel ected, the |aundering process proceeds
directly to step 5102. 10 [0071] At step 5102, it is determ ned whether a

rinsing g)}e@b t ' ocess
pr oceedsgg(goifg’?g%@%% [agggézl?(dg?, ég?%wp%ga%géﬁﬁﬁéstodﬁgt%e%@nu%ggﬁ tvﬁgr a

sterilizati ou ng
process g{lggg'e%s )tigt%g?l %%lﬁggus%?ﬁ%h tf\ék?ﬁ{% g%&%sgl?&ﬂ)&yw&sﬁﬁ ned at
step 510r3E tgat (i sterilizati N slt Sgouga«mhas not been sel ected, the

| aunder i AH® JFBR %%“5%8%‘*&8%"‘?8 sq ep 530 [ 0073] V\hat is performed in the
silver s ation | ng ocess at ste 8400 be se ately
descri begsé\’d%]hi\te?@ﬂ’e fﬁ"é‘ ﬁ’r%péﬂ%ﬁsﬁ ?H‘WP lfl the Son&ﬁiuumé
performed in the rinsing rocess at step .S300 will be separately described
wi t 1P r ef svudpmaticgll ynéfopwfs Bhageor ﬁ@@ﬁw“’lﬂl prepeduresyot kn additin, attepi nsi ng
process may be performed a plurality of times. After having finished the

rinsing Fidbesthe comtrphumderinderms dbes sser, ovghd finishisigepousb0dhatOthehe ot her
hand, when it is determined at step S102 that the rinsing process has not

been sel datiaderihfeptoausd draisnigeqir eoegletedoc ddtisr hdivirec fingshal adlepf $He0. 25
[0074] What is perforned in the dewatering and drying sel ection process at

2%05\:1 ep $RQAdWihE Hecsapahat @der srse thedoyt LRt ¢f ealaceut @he Nauhlipy chart
and closes the door unit 7. Thereafter, the washing and drying machine 100
10 returns to a waiting state in preparation for a next laundering process.
However, when the sterilization course has been selected, a tub inside
sterilization process at step S1000 is performed and thereafter, the washing
and drying machine 100 returns to a waiting 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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in Fig. 9. After having finished the dewatering and drying sel ection
process, the laundering process proceeds to step S104. [0075] At step S104,
a finishing process performed by the control unit 5 automatically proceeds
i n accordance with procedures. In addition, at step 5105, the control unit
informs the user, with finishing sound, that the [|aundering process has
been conpleted. After having finished all of the |aundering process, the
user opens the door unit 7, takes out the laundry, and closes the door unit

7. Thereafter, the shi ng d dryin hi ne. 100, 10 returns to_a waiting
state i n PEPEISEIIOL Srf&rstap?@%w ﬁé@%%ﬁb&@gyme seneRerby whaeh fhe
sterilization course has been selected, a tub inside sterilization process
at step Sobomeiof therlnandsy 1amaeasaeddit atilizing awwesational load exeytedyonachi ne
100 returns to a waiting state in preparation for a next |aundering
process. tWhatotasingedieommsdis perfoentady | Aftedchatiagi perfatned e pobomss at
step S1000 will be separately described with reference to the flow chart
shown i n den@ingl 4hel @AERIng\BX¥bcest fAroteshie €8 isvep \B2DNAL n@w1the asther hdied,Ng
process, silver sterilization rinsing process, dewatering and drying

sel ept i ORyRERGESS detdiininedShiStey 8201 aki (R PIIAGES SehdinkEahoY dred@scr i bed

| aundering process will be 20 described in detail wth reference to Fig. 6
t hrough Fj ) Ei t j i be described. [0078]
Fig. 61 sgeﬁ%é(?’l t(glv%qg%%}%lp Esé]%\{}\? Srfgllﬁ?) ﬁ%gﬁgﬁg{,g?%@sg&b%‘s shown in Fig. 6,

det oct od 105781 vk e S0 aChan e eh G bl Sl preq ghd
det er i neg 2% RLISY i 4 To, AR 2000, 22851 oo MR SRS RS the
washi ng “82 p g g a pplying pip
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 small holes 32.
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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process proceeds to step S203. At step S203, the vol une sensing by which a
volunme of the laundry is nmeasured by utilizing a rotational |oad exerted on
the rotating drum3 is perfornmed. After having performed the vol une
sensing, the washing process proceeds to step S204. On the other hand, 5
when it is determned at step S202 that the vol une sensing has not been

sel ected, the washing process proceeds directly to step S204. [0079] At step
S204, a main water-feed valve (not shown) is opened and water is poured in
the rotatin rum 3 thraough mai n ter supplying pipe .and the water

suppl yi nglopgﬁﬂt. %&P&’E‘@&y‘?iﬁ the Wathingi %uragﬁpgdﬂ% RAfsedatls WosHHE 2 and
the water enters the rotating drum 3 through the small holes 32. The

det er gentprep¢sshprecsededn step 330t heAdeten §EAT, theratatingtdium thelowlyt er
supplying inlet is mxed with the water and is put into the rotating drum
3. At thiretatese, [hhecabeavherathve rétadinge drunl 3 stovlyWogatdshéhealathing ével
sensor detects a set water level, the main water-feed valve is closed. 15

The washilegvéy tlee$6tarime dedm Bowheethe266thih@UBY afita ivepoSrtién amdalsi ng
tunmbling is performed. In this soaking tunbling, the rotating drum 3

rotag es %ro?pbﬂ%e%%ﬂemh‘iﬁg eViallfted ap soWs toCdotid hY aSfigh§fbsitié, the
clothing 6 by taking out the clothing 6 fromthe water and dropping again

th | ot hyj i : T i ' ' f
the ol ot NPQa5E MBS LR 4By FIPARine PR MiekPodtbhPHE, PRERATT ©

hi ds t t S206. At st 06, .th tating. d 3
fotates s pup i EayS ms it e BrimirReaRr o Tnir P oMo tp PR 5 1111
up high %d drgps he ﬁl ot %]tgﬁg?émm i npact occurring when ihe cl othing 6

i s dr oppetfWiBner aB@siSakFRt st ke jmnex yreurgferenge cwallhpHEfage- wher eby

the clothing 6 is washed. . ] ] _
Therefore, when the rotating drum 3 starts dewatering rotation at a high

10 speed, 1t 1s difficult to eliminate unbalance.
[0084] In contrast to this, when the clothing 6 leaves the inner
circumference wall surface of the rotating drum 3 when the clothing is at the
low position, it looks like the clothing 6 is rolled over, rather than being
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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33 [0082] After a period of the washing tunbling has passed, the washing
process proceeds to step S207. At step S207, the rotating drum3 slowy
rotates. In a case where the rotating drum3 slowy rotates, the clothing 6
| eaves the rotating drum 3 when the clothing 6 is at a | ow position and is 5
dropped before the clothing 6 is lifted up so as to cone at a high position.
[0083] Here, if the clothing 6 is dropped fromthe high position, the
clothing 6 is slamed down on the inner circunference wall surface of the

rotating prgﬁéé@a% sk S'G?JOW?HI bé ldbcroe Qv%tth FBrd R the! FOW RLENSEoWA! |

surface. erefore, when the rotating drum 3 starts dewaterlng rotation at

a hioh 10 feat, dnberdhidd hind® oL MR GRL AR kOBRRcd Becont rast

to this, aves I'nner ~Circunferen surface of

t he rotatln m vvhenthe clothin t W p | O goks like
t he cl otﬁ’ %Olb t?‘8l’|‘188mc§/8?'°ce|§3t9f e?‘fmaﬁ bc‘% gSé(ﬂl rfﬁégEeCPO\%ﬁOlar{h pi eces
of the clothing 6 arativel 5,fluffy manner. In this
state, wiBAL Wé‘t?’b?‘%@i aiv {ﬁ“rg% ‘gﬂf@n@ﬁéeré% \f/’EiiPﬂguP GPa% iS6h Waterhe hi gh
speed, it is easy for the pieces of the clothing 6 to be scattered in every
di réctlodevqln other words, it is easy to achieve a balance. For this
reason, the pieces of the clothing 6 are disentangled by slowy rotating

the rot atlD6g7ldAfbershavingrsigplied threewater, the rirsing @natessiprgceeds toattapi on.
[0085] Next, with reference to the flow chart shown in Fig. 7, the rinsing

process \3302 beAtesp 1930 sod KidRuniblisg is pordorneat eﬂ‘h@@oakﬁcgea&nbhngt ep S600
(here, which is referred to as an internedi ate dewatering process since
this dewgtehb RImRr AFAsR peiformed 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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25 performed during the rinsing process) is performed. This dewatering 34
process at step S600 will be described with reference to the flow chart
shown in Fig. 10. After having finished the internedi ate dewatering process
at step S600, the rinsing process proceeds to step S301. At step S301, the
main water-feed valve is opened and water is supplied up to a set water 5

| evel . [0087] After having supplied the water, the rinsing process proceeds
to step S302. At step 5302, soaking tunbling is performed. The soaki ng

tunbling ,is the_sang .as,that, perforned at st S205 dur.i ng,t he washi ng
process. ShpyogH) I‘Sﬁg-{TZrlsttili‘@ts"tf | h@%%ﬁm%?‘ ﬁEFe"i"ieHE:} ate gewatenifgceeds to
step S303. 10 In accordance wiith a user's setting, the rotati ngl drum 3
rotates Progespatisten SGH0, the silker sterBIsatpn mRs1nGHPEAceRt Papereds toftePses t he
clothing 6 in the water through the rotation thereof and |ifts up high and
drops dowdOilhat stepob#0 hghe watesrfeey valvesismpennd: andmitay whichosadlvearter a
period of the rinsing tunbling has passed, the rinsing process 15 proceeds
to step d@V4vatlr, st e B3 upt toea rset atatey ldveintldosighwihe watet eapphdng

di sentangl es the pieces of the clothing 6 in order to prepare for the

devagt eri pgpd atat i shbRPO% Fip. thetlRbovated eC 6lippliod, throhoh echa\ai Rer
rinsing", which is rinsing with water stored in the rotating drum3, is

perf or ne@upg&é{&ﬁg%ﬁpe 4%Qni£dggﬂ h&ide WRERS sfwé&sio@l%jutﬂmg Lg‘ﬂt 48 drifh %n\é{%& h fresh

wat er cons y "being tfed, or "shower rinsing”, IS rinsing th water
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steriliz rinsing process W

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

10 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, 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 $404 in the silver sterilization rinsing
process are the same as those at S302 through S304 in the rinsing process.
f0093] 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 SH05.

[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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reference to the flow chart shown in Fig. 8 A point at which the silver 25
sterilization rinsing process is different fromthe rinsing process at step
S300 35 shown in Fig. 7 is that after having finished the internedi ate
dewatering process at step S600, the silver sterilization rinsing process
proceeds to step $S401; at step S401, the water-feed valve is opened; and
water, which is silver ion water, is supplied up to a set water |evel

t hrough the water supplying 5 pipe 41. As shown in Fig. 4, the water is

suppl i ed grbécdidghotsiep B308r suppl yi ng pipe 41 into an inside of the silver
ion elution unit 42 and a voltage 1is applied between the silver el ectrodes,

wher eby 1H69s] IAt&dtep BEOFRNE i@'d@%éi‘?nideﬂtwﬁhéﬂgairi 1! &iﬁriﬁg progesy! hi{§ 'bgiaﬁn

elution unit 42. The water containing the ver 1'ons 1s supplied into the

| nsi de ofeof e et Qb budlolROUS LAGRHEE 10aSHPRRY NEERAANGLo4Zs Thi S

causes the siTver 1on wa applie er Circu rence wal l
surface of thgiﬁ\gatsﬁr Sé@ 2 as the container unit, the outer circunference
wal | sur PEREASHOSIARPOUPr cunf erence wal | surface 31 of the rotating drum 3

as the cqntain uni.t and to the clothing 6 as the fabric ructure. 15

[ 0097] Tﬂgﬁg@h&[’hgﬁ éwesgw%%& A @rmtema REOCER$ \Pérs@[’esgﬁt)@z"&{lfbﬁ rinsing
process are the sane as those at_ S302 through S304 in the rinsing process.
[0093] Negparatielh deserbed cwitho refesenceovio cihgr flowhebhart showg o FighelO.
dewatering and drying selection process will be described. As shown in Fig.
9, first After dipepngsionsheéd the disvaterine protesshehe tdeswateemg andt dogyringr eat ment
has been 20 sel ected. Wen selected, the dewatering and drying sel ection
process spicet@dprdcoss peseBdedo $DaptI@Mt Hen thanstheathaside mtSHep, SHEEN t he

sterilization treatnment has not been selected, the dewatering and drying
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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sel ection process proceeds to step S505. [0094] At step S502, it is

det erm ned whet her the dewatering process has 25 been selected. Wen

sel ected, the dewatering and drying sel ection process 36 proceeds to step
S503. [0095] At step S503, it is determ ned whether the drying process has
been selected. Wen selected, the dewatering and drying sel ection process
proceeds to step S600. 5 [0096] What is perforned in the dewatering process
at step S600 will be separately described with reference to the flow chart
shown in Fig. After_having fjnished the dewatering prqcess,..the

dewat er i Jal‘gﬂd%gh'ﬁ iy pesfaraad oh the BT BEAESE Alstiep 8668 i Bene ot her
hand, at step S503, when the drying process _has not been selected, the
dewat er i mgparatels yesgribad @ébeé@%mn@r tedde Pewcebart sbownepn 37i@0.10.0097]
What is performed in a light irradiation dewatering process at step S700
will be epar heing dessheéddte awateeing pnoeessp thbaldwatermigaandstgungi n - Fi g.
11. What is perforned in a light irradiation drying process at step S900

will be sepati@hepsocdssprodiedswotdiep S506:naBN tthet dibet IloMid; hardtep BHOH,i N Fi g.
15 13. [0098] At step S502, when the dewatering process has not been

sel gpt ed,whée thdedew 8Edrtls F18ccisyhR B! BEéh QRINGOECERe RIcWRBHRIgt Andt €p
S504. [0099] At step SHb04, it is determ ned whether the drying process has

Do pecki e B SRlSAL T AEUAI L Mby B g ol ot on prccces
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selected. When selected, the dewatering and drying selection process
proceeds to step S800.

10 [0103] What is performed in the drying process at step S800 will be
separately described with reference to the flow chart show in Fig. 12. After
having finished the drying process, the dewatering and drying selection
process is finished. On the other hand, at step S506, when the drying
process has not been selected, the dewatering and drying selection process is

15 finished.

[0104] Next, what is performed in the dewatering process will be described
with reference to the flow chart shown in Fig. 10.

[0105] First, at step S601, the drain valve is opened. This causes the
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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finished. [0100] At step S505, it is determ ned whether the dewatering
process has been selected. Wen selected, the dewatering and drying

sel ection process 25 proceeds to step S600. 37 [0101] What is perforned in
the dewatering process at step S600 will be separately described with
reference to the flow chart shown in Fig. 10. After having finished the
dewat eri ng process, the dewatering and drying selection process proceeds to
step S506. On the other hand, at step S505, 5 when the dewatering process

has not been. selected, the dewategeri and yi ng selection process proceeds
directly rmtyf%érwog dupdegogeniritugabiogsys, vas Gsgs ¢the Aaten CARtAIRe ¢ ho
drying process_has been_  se|ected. \Wen selected, the dewatering and drying
sel ect | oan she clsbing$ be be gsllpgediamtiesgmmer corcumiesgnagweallissirfroetafithed i n t he
drying process at step S800 will be separately described with reference to
t he fl owrotating dhem 3 angitg.beldischdnged frovmvtihegshalilsitesi32 heTheywashipgocess,
the dewatering and drying selection process is finished. On the other hand,

at step Sher orhensingewdter hgvingriefietiee hiaallnbélebeInisspdlesd ed, tHehmn@dewat er i ng
and drying selection process is 15 finished. [0104] Next, what is perforned

in tHe deprupiferthd QEAFSsiithte T URSCHARGD tuld 1) F@ALTABAE tRe LHfch! OW
chart shown in Fig. 10. [0105] First, at step 5601, the drain valve is

[
Spened.  EREngRIoRS, A HEARLIR O R (o] 4R olPRHoLf i, oL 1
open dur ibr(])gtotnrl] %ortion of the water tub 2. The water passes through the drain hose
12 and is drained outside of the main body 1.
[0107] In a sequence shown in Fig. 10, a dewatering operation at a
10 comparatively low speed is performed at step S602 and step S603 and a
dewatering operation at a comparatively high speed is performed at step
5604 and step S605. After step 5605, 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
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dewat eri ng process. [0106] Wen a predeterm ned tinme period has passed and
nost of the water has been drained fromthe clothing 6, the rotating drum 3
starts the dewatering rotation. Wien the rotating drum 3 rotates at a high
speed, the 25 clothing 6 is pressed against the inner circunference wall
surface of the 38 rotating drum 3 due to a centrifugal force. This causes
the water contained in the clothing 6 to be collected on the inner
circunference wall surface of the rotating drum3 and to be discharged from
the small _holes 32. The washin wat er or. rinsi,ng water hawing |eft..the

srml | holtBB 5thel S SatumieHhee el sipdd ARtcruite Sharn fiPea et 't he
water tub 2, runs ong the inner circunference wall surface of the water
tub 2, aﬁﬁrgwﬁeﬁﬁﬂﬁgywhl@ﬁﬁﬁng BHLt m ﬁL%d38ﬂ“PBe6wﬁ% et dyeptionne wat er
passes through the drain hose 12 and is drained outside of the main body 1.
[0107] | Andicoteribrichestwiy Pn fihg. other steprehdd?thagueh&dd unthe light10
conparatively |low speed is perforned at step S602 and step S603 and a

dewat er i nrracipetian idew satriaggmmpessaares they sinnghassthmad atsstpps SHi0iethratight ep

S604 and step S605. After step S605, the dewatering process proceeds to

st ey S60B60H irstlepdShaterify rotasal | Upoef fihlshin@iRe dewdtefiigt protéssMathout
braking, and the rotating drum3 is rotated by inertia and naturally

st opped. gl&p fS%Q?ﬂhé\&fﬁtlrol\éﬁlﬁﬁ: firSsey fHer 1@k frPadifBion! 9Ns aégc@ﬂ;ieatdme,

dewat ering process Wil e described with reference to the flow chart shown
1 F19, e, 0B iyl A0 e oA RIS O 9 POOGESS T,
tsj,? fegr 278%?%%%]1‘%12(% wvﬁ[ Shrfite %n%pil?geq'zéiréﬁr%férieggé “.rarllrl as%ir écieog'l io? t%tear ted at
rotating drum 3, and the clothing 6, to which the silver ion water has been
10 applied, are irradiated with the light during the dewatering 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 the rotating drum 3, and the clothing 6.
Note that after the dewatering process at steps S702 through S707, the light
15 irradiation may be performed at step S701 and step S708. In this case, it is
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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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 fromthe |light source 21 conposed of the
fluorescent |lanp, the incandescent |anp, an LED, or the |ike which emts
light mainly including visible light, the light irradiating unit 20 as the
light irradiator directly 25 irradiates with the light the inner
circunference wall surface of the water 39 tub 2, the outer circunference
wal | surface_and inner circunference wall surface 31 of the rotating drum
3, and t sappliedHren sscodlinghwaterriadet pipe 13, she aveponaped moiakurevis poolpde ot her
steps S702 through S707 in the light irradiation dewatering process are the
same as tédmksemlensedpsTB6@ontdbnsedymotsttisd tlomws inte adedabfthendragngoesy. Upon
finishing the dewatering process, at step S708, the control unit finishes
the |ightll ig adked wdth the cdeléng mbedr, abirlvs, draihed.i ke dehuenidifiedaneiswal |
surface of the water tub 2, the outer circunference wall surface and inner
ci rcunf ergneged@lgais #hiaat ik WatbPao 4t Rbhtd. drEHE Readdhitr TRoved pidai ng 6,
to which the silver ion water has been 10 applied, are irradiated with the
1ol durRGobien dAPERPS] RShRIAEERRhiAEB! #RY ovEHRRlDhdiBRuS BhtAieal | on

or l ce of the

tr eat nent the 1 nner circunterence sur water tub 2, the

outer cir.c er enGe | lh.SU e apnd iqnner. ; cincunference .l s ace 31 of
t he rot atlin# ecﬁl(ﬂ lgg\e’gm@f ﬁ([é‘;e gt egg’l ove "?célb[ eV ﬁﬁ’ém&e% ring
process atl tegzi S702 &hrough 5707, the light 15 irradiation may be

13¢ &P I8P

per f or med faind step 5708. In this case, it is preferable that
t he rotatef'ng drum3 is rotated in an intermttent manner. [01091 Next, with
r ef er encd01E0k Hohe | washing tandodsying mpaching W9athass theerwatbareeooling: he

drying process will be described. As shown in Filg-. 12,
dehumidification mechanism and the dehumidifying and drying are

10 performed in the above-described manner. However, instead of the
water-cooling dehumidification mechanism, the washing and drying machine
100 may have a heat pump unit in order to perform the drying process at a
low temperature. In the case of the washing and drying machine having
the heat pump unit adopted therein, because it is possible to set a

15 temperature in the dehumidifying unit so as to be lower than the water
temperature, an air temperature in the dehumidifying unit 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 washing and

20 drying machine 100 having the water-cooling dehumidification mechanism,
drying at a low temperature is 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 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 S802 and the drying
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dehum di fying and drying are perforned at step 5801. 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 novenent of the clothing
6, and concurrently, power is supplied to the circulation fan 9 and the air
heater 10, whereby an air tenperature rises. This heated air evaporates

noi sture fromthe clothing and the evaporated noisture flows 25 into the
cool er 8. Because in the cooler 8, the cooling water has been 40 supplied
froma cqqli . .. 0l et pipe 13, the evaporated noisture is cooled and
condensedﬁn?%%lgg% 8%%2d noi sture flows into a side of the drain punp 11,

I's m xed t.he cooling water, and is drgined, The.dehumdified air is
ref | uxed [%i\ﬂn M itto ‘Wib g‘iff’r%ﬁt@r tﬁ% ti‘ﬁ‘ﬁ &@Jge%mwl‘hénh Weta &‘altl ¥ws into
5 the rotating drum 3, heats the .clothing 6, and gvapQrates noisture

cont ai nochETIT AL La¢ MR igradagtion duaing Broogss Hbke REtaded fbpemdt i on,
drying of the clothing 6 proceeds. [0110] The washi ng and dryi ng nmachi ne
100 has tafewhaelethe daghthgrradistion diryinapresesads ndiffesemta frpm Hdieddhvimigdi f yi ng
and drying are 10 perforned in the above-descri bed manner. However, instead
of the wagirecesoat step D80Qshdiwhi waFignl 2rec tlaati befprd e Wabhnimdifymg dangi ng
machine 100 may have a heat punp unit in order to performthe drying

process atrying howtdpe®pe2 ahelizhtlifrddigtionde sofriedat wasph$o1 and afted thg machi ne
having the heat punp unit adopted therein, because it is possible to set a

L2 e i S . o S
as conpar gd i Soh & MR SR Fik N9, ARNBHWHT btk St fts HBAIH A FadiBYRR
such that from the light source 21 composed of the fluorescent lamp, the
10 incandescent lamp, an LED, or the like which emits 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
15 indicated by the arrow P. The other steps S302 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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when an air tenperature in the high-tenperature unit is made | ow, highly
efficient drying can be perforned. Note that even in the washing and 20
dryi ng machi ne 100 havi ng the water-cooling dehum dification nmechani sm
drying at a |low tenperature i s made possible by perform ng the drying
process for a long tinme. The low tenperature in this case is approxi mately
30C to 80C and preferably, is approximately 40C to 65C. [0111] After
perform ng the dehum difying and drying for a predetermned 25 tine period,

a stoppln proc per f d at step. S802 and the dry 1 process is
fi ni shed.? [@9&%%@3@1@%@%@ sPe it israatiopomag bt P gfgémﬁﬁlar #eg. 13,
what is dsperformed in the li I rradiation drying g{;ocess wll be

descri bed>90d pod gtep 3904 bh 1ﬁé‘af5¢ ghts praferntleitbat the retgtineodays 3 is
different fromthe drying 5 process at step S800 shown in Fig. 12 is that
bef ore t hetatedum an intengittadt nianynerg at step S902, the light irradiation is
started at step S901 and after the stopping process at step S903, the |ight

i rradi atijon1sk Iststhpedithtreféremc&I04the MowsthprtSehdwnaim Figwh4 whkitdis 3, the
control unit starts the light irradiation such that fromthe |ight source

21 Q?”poﬁ%if&fmé&‘ﬁlfthél%ﬁﬁﬁﬁf&e ét%ﬁﬂlzaH@)ﬁ ﬁ&céﬁﬁnﬂqﬁcééﬁcri@a}) f’?t“sﬂeED or
the like which emts light mainly including visible light, the Iight

i rradi at igthiiche %gggﬁgﬁaﬁ?aﬂléﬂm a'ir{&fj A4 gt sﬂiﬂ ﬁ‘f()bﬁ’ tHerli@ﬂJb%eﬁﬁF‘lf]Y‘ehh the

l'ight the I Nnér Ci erence vva sur ace o e wat er out er
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fluorescent lamp, the incandescent lamp, an LED, or the like which emits
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 fabric structure treatment

25 apparatus according to the present invention, after having taken out the
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in the drying process. Upon finishing the drying process, at step S904, the
control unit finishes the light irradiation. As described above, the inner
circunference wall surface of the water tub 2, the outer circunference wall
20 surface and inner circunference wall surface 31 of the rotating drum 3
and the clothing 6, to which the silver ion water has been applied, are
irradiated wth the |ight during the drying process, thereby enabling the
sterilization treatnent for the inner circunference wall surface of the

water tub_ 2, .the,  outer. circunference wal urface and.i nner cwcum‘erence
val | surfc&z,tbusa Qifrom the otting rfgrwu% §f1e Jhghts Reradining g, Z0aYt hat
after the drying process 42 at steps S902 through S903, the Iight

i rradi at iiordyale wethpidrer laghetheamner eprcugderengeawe eaplrMm the waties tehse, it
is preferable that the rotating drum3 is rotated in an intermttent
manner . [Dahd] theastter, cuictinfersiecewal swrfate ahldommdracirceindewenica wall. 14,
what is 5 perfornmed in the tub inside sterilization process will be

descri bedurfices 3ap of SAD otatiag! delmn i3 riadithe i abovededaiberld tabd iatidet ep
S1002, the light irradiation 1s stopped. At step S1001, as shown in Fig. 3,

the gont rs%nnamoﬁtﬁb&ésst Ia%d baferd télh'h%délﬁt tlﬁzncl%la'ﬁﬁlgt 6 Forh "R M@ﬁulnlgg ht
source 21 conposed the fluorescent t he i ncandescent | anp, an LED,

or the Iigqnmy %H‘ig{%}ftﬁrﬁé}d tuﬁ'R' %lla@é’ ﬁ'tﬁ'ti)nteq aé]{tg{ﬂe’ it |1 ght

irradiating unft Irra rec es mth the

o e e CYIRELA b, ngzer 68, 2y 2o T PR e
0180109 o @ﬁfﬂc%gf@gaq%gqa%c%%spg%m P5ihi Y bR Aol 1 7"
period, tl?let %Oar':)torvgldeusgi'ltbefdIt?llbsiplglsdetsqgrlhzatmn 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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light irradiation at step S1002. As descri bed above, the inner circunference
wal | surface of the water tub 2 and the outer circunference wall surface and
i nner circunference wall surface 31 of the rotating drum3, to which the
silver ions have been applied, are irradiated with the |ight after having 20
finished the operation, thereby enabling the sterilization treatnent for the
i nner circunference wall surface of the water tub 2 and the outer
circunference wall surface and inner circunference wall surface 31 of the

ati ) . ) _ .
Cor net o S BapTags BhAGnnbE AN Brend w8 QNP RIROUE PEGkaBliihd BLBOR' © ¢
havi t ak t the .43,clothi 6 f .t he.rot,ati d 3, the |ight

o1 advat PHG A £ spacenaf pf thi Bite mgt Re iradiq G hdhe it aE GweRT ence
wal | surface of the water tub 2 and the outer circunference wall surface

and i nneMBYynf erence wall surface 31 of the rotating drum3 in the
above-descriqed tub inside 5 sterilization process; and before taking out
the cl ot l9hiple Furthen the dooatumy 7 wr opgrsd, tti;@ dlotdnng 6 rsatikean agt §rom 20 may
irradiate with the light the inner circunference wall surface of the water
t ub 52 andhe hetatiner doumc@nitbe ealiwe undl 7 suclbaed and themeafter,r tamflighdénce wal |
surface 31 of the rotating drum3 1in the above-described tub inside

sterili zagiadRation eessbe $0a:{t0d.15ThisaBowaske Waht érradéatidonbé be stagtedtinon i s
started in the light irradiation dewatering process at step S700 and

ther eaf t @I gloddiBs Rleneledy (i ABEKIAL PRak Beeh tAkShBML. the Iight irradiation may
be stopped after a predetermned tinme period has passed since the

aunder MR B, RGBS Mg e e g O

operation has been finished but also at least after the rinsing process in

10 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

15 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 fabric

20 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

25 and drying machine, the drying-dedicated machine, or the like as the one
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15 process at step S900 and thereafter, the drying operation is finished,
the light irradiation nay be stopped after a predeterm ned tine 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 predetermned tine period after the

| aundering 20 operation or the drying operation has been finished and the
clothing 6 has been taken out fromthe rotating drum 3. Nbreover because

the |ight adi at i t.opped after the predeterm ned ti od has
passed. eabeditiat giothe Tabie R Ereqt&l%rftaﬁapﬁmﬁt ecorfig fo

irradiation is finished, At_. this time, for hy rotating the
rotating M?%ﬁﬁtsm"rﬁ*&ﬂﬂoé'n}%/uﬁ% R Pf%PBFPQﬁ?nngpW@ée%gi tae SUYEE 18R the
water tub 2 and the outer circunference 44 wall surface and _inner

ci r cunf eveates may besprevaeusly mpifiadnto thr fahme strustuse such agldethingpace
inside of the tub may be irradiated with the light in an even manner.

[0116] Fduntdgra rupeadddheulke which cpéapdwatér aoidddhirmg the dewalteringut from
5 the rotating drum 3, the door unit 7 is closed, and thereafter, the |ight
i rrai at ipypcesay light strardifdon Thag bal paferniéd witlghhe ifabAditudanre énhbest art ed
in a closed space after the clothing 6 has been taken out. [0117]

Furt her mp8tainet ugpd.y after the |aundering operation or the drying
operation has been finished but also at |east after the rinsing process in
10 which the silver ions are applied to the rotating drum 3 or the |ike has
been finished, the door unit 7 is opened in order to take out the clothing 6
fromthe drum 3 and thereafter, the light irradiation nay be
started J?gghﬁggﬂgdoor unit 7 remaining open. This allows the |ight

I rradiat '[8?155]0 In‘one example of a sterilization method in which a fabric structure

10 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.

15 10120] 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

20 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

25 ng/em?2. An antibacterial test was conducted by employing a
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perfornmed even when a user does not close the door unit 7 after having taken
15 out the clothing 6. At this tine, in order to avoid any problem ari sing
when a user is exposed to the light, it is preferable that the emtted
light is visible light. [0118] Meanwhile, in a case where the washing and
dryi ng machi ne, the drying-dedicated nmachine, or the |like as the one

enbodi nent of the fabric 20 structure treatnent apparatus according to the
present invention is used only for a purpose of drying, the silver ion water

may be preyj | ¢t I leGaSL:r | of hi a
futon ?P?légofﬁ‘%in iRl ‘1@%‘?‘3&% Gﬁe&{ Eﬁgff Eﬁéeﬁf%f%%d?#%%é?%ﬁ?gﬁfggﬂfg&
i rradi ati,on. my be,perf or ned  wi ri structure i.n e, cont ai ner
unt oo o A iTraRia RS rtEe o s et ofa anb oo baT SHEP PR GORLERRE. ¢ e
dryi ng-dedi cat ed . machi ne, o e ljike t he e 45 enbodi nent of the
fabric sﬁ)laﬁ'&rtﬂ’ ef PPB&QWﬁteii'pgg)r ﬁt]@lsg %E@o?%ﬁ ﬁaﬂggaq Hea tﬁ%%’r’i‘tptl?’n%’é tion is
used only for a purpose of dewatering, the silver ion water may be

previ ousafteaidl hewrs, @stareinapiationstime thasepasseld, the snmbermf bagteriation, a
rug, and the like which contain water, and during the dewatering 5 process,

| i glit ir maefisatredn desy abkipkrdfobaedriai tStaphyldabcusc astreustwae wsedt heA
container unit. EXAMPLES [0119] In one exanple of a sterilization nmethod in

which a fwibiké Slhdtéstehti2mplél 20Waivarenisedp aadaghessaapstwBe: phckleatps esent
i nvention is used, silver ions were applied to polyester which was used as

one exanpbgitRin WKELes i ¥hOleveMilin@nd AR in $hé UAEHGE, io$ t%@”%?l’esand

thereaftéer, the polyestef was irradiated with various kinds of [ight,

wher eby REGSRNGRrE" iFRARREE B;' fhe white fluorescent lamp, was 5000 lux.

Similarly, a black light of 20W was used, and also in 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 1is 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% | 8.0X10¢ | 3.4X102 <10
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sterilization effect was investigated. 15 [0120] Specifically, test sanples
having the silver ions applied thereto were irradiated with |Iight and
thereafter, an antibacterial effect was tested. [0121] The test sanples
used in this test were obtained by applying silver ion water to the

pol yester and drying the polyester. The silver ion water was prepared by
using tap water in the Yao city and eluting the silver ions 20 fromsilver
el ectrodes into the water through electrolysis. [0122] The test was

conduct €dpraiigfiohiree light irradi ation conditions] irradiation by g white
f 1 uor esqegt,qh@sw: iﬁ?%h’%&on by aiélﬁﬁ?? |i Ghts f(?fn no<1qi ght i THRdi gti on.
Silver gmounts appiyfflet© Surfaces of the|[test sanples were O (wWithqut a
process |of applyif si | i o3 dat B0° ), 551010, |andkBD 25 ngttdR. |An

the e
ant i bactleri-al—test ql}f}é@e%c@??&é%’in ol by enpleoying a—46 photoirradiationlfilm

contact r1athsH of shewhiiftPaé 11 AHARET &l e Eﬁabpwe CORditfH bimh6 N2l

Articles". In this nmethod, a bacterial suspension containing bacteria of
appr oxi . U - ad S d f 24
nours,  adrGidtinfiof tohdls e’ AfACHAVEE dfofipl SFhe 0P Brepll Coihieldth ¢

e M W D T T
wor e i 1 A Tyther BV 108 WRG BSEEATIACHTY, (0l SutBorel therdteshr |y, o
bl ack Iight of 20Wwas used, and also_in the case of irradiation 10 by the
bl adk |i giempleReandnbhe evaposaipncerpiduey Heera thisydeed | agpinhavhen Hée | i ght
| evel (illum nance) in the vicinity of the sanples, which were irradiated
by the whiaotefihlionsrrsmn mspiripp@i/ 2060, mhereby the bacterial action due to
the silver ions was exhibited.
[0126] It can be seen that the bactericidal action is enhanced by the light
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/cm2, 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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[0123] The result is shown in Table 1 and Fig. 1. Table 1 shows a

rel ati onship between the respective light irradiation conditions and the 15
nunbers of bacteria (unit: CFU) obtained after the test in the test sanples
havi ng the respective silver anounts applied thereto. Fig. 1 is a graph
showi ng a rel ationship between the respective silver anounts applied to the
test sanples and the nunbers of bacteria existing in the test sanples. The
graph is plotted, assum ng that an obtained val ue of the nunber of bacteria,
20 which js less than or equal. to a lpwer I|{mt value (10 CFU), is 10.
[0124] [ Td8WVeven thesnvaenmenign %ﬂﬁﬂfﬁfw(lh‘gt/ to Ssgll@wtemb light 1.4x105
8. 0x104 3.4x102 <10 Light irradiation 47 irradiation Black light 2.2 X 105
7.1 X 104026] Ha exenphe: poen ilauadsy is suffigenthodeied byl dryingoneshinet | anp
[0125] As shown in Table 1 and Fig. 1, even under the condition of no |ight
i rradi at ianthevlike, suréaespnddrysitilserf moleanlesvefsh2 Fabgicaodtasufoistiveat
bactericidal action was recognized. It is considered that evaporation

resi dues Dhereliéres bhvieirid fithakit atl werehaideashddivard@ecatrdvaaes ipfs ddtese test
5 sanples and the evaporation residues were dissolved again when the

?ﬁgtfg : 3L$ﬁ#§%§%mggmé§ﬁ?b??éw%ﬁgmn H80abYf iisAael@ntfinedGh! Qrrdue to

a form in laundry dried at a low temperature is large.
[0130] Accordingly, as an evaluation method of bactericidal action in dry
samples, addition of water is a general method, which is also performed in
the JIS Z2801, JIS L1902, or the like, and is not an inappropriate method.

10 [0131] In addition, even if a dry material is targeted for sterilization in the
present invention, moisture is present i the environment which allows
bacteria to survive and therefore, the effect recognized in this test is
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 5 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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[0126] It can be seen that the bactericidal action is enhanced by the |ight
irradiation. It was recognized that in the test sanples having the silver

10 anount of 10 ng/cnR applied thereto, the bactericidal action was enhanced
by the irradiation of the black light and the white fluorescent |anp whereas
under the condition that the small anount of silver, such as 5 ng/cnR, was
applied, the bactericidal action was further enhanced by the irradiation
with the white fluorescent lanp mainly including visible light, rather than

the 15 ifrradiation the black Ii inly i I,n ul t i ol et

| ghe 1 BbsneR s Ehe dlmindfth el odbl dep dhedies TREHY abithy " he
water in a formof the bacterial suspepsiqn to the above nentioned dry
sanpl es. NuPRgTeOf Racteyiy 9%@)‘%%@’3@@ ttE‘St ﬁr‘%fé1%oﬁ%ﬁﬁ 0P dvyuwaSof "t he
silver ion water, adhering to the surfaces of the sanples, were dissolved
and t ur nepppexinrately less shapeor damad to IACFHe A9 mentioped above, #chadigat ed with
the light, whereby the bactericidal action was enhanced. [0128] Basically,
under a dothé daetericddyl acnoh atennéd by thegmekent mveansin; mdnch degendetti ch a
water activity is less than or equal to 0.5), bacteria die out. 48 However,

t he 5envi bartierightingenstpilheniicincd), ivesk faroghtdedan Iexas be.sebA1RL ther
exanple, even if laundry is sufficiently dried by a drying machine or the

Ther ef or & Poet Py AR XL BlIFef M F etetd Wojrraloucd M RO LIS T 1
7015 LA NEHLAEL b ok R U 6l A ARl R UG QTA01 7o 1
i 11 on TPEadRn @G B BT TR R ngReh T o al eo performed fn T
[0134] In addition, when the graph was examined, a two-digit decrease in
10 the number of bacteria, as compared with that obtained when no light
irradiation was performed, resulted around 1800 lux. In the
photoirradiation film contact method carried out this time, presence or
absence of the antibacterial effect is determined 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 is performed and it is more desirable
that an 1lluminance at a position targeted for the irradiation is greater than
or equal to 1900 hux.
[0135] Further, in the above-mentioned test, test samples having a silver
amount of 5 nglcm? applied thereto were irradiated with light of an

25 illuminance of 5000 lux by using the white fluorescent lamp mainly
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the JI'S z2801, JIS L1902, or the like, and is not an inappropriate nethod.

10 [0131] In addition, even if a dry material is targeted for sterilization

in the present invention, noisture is present in the environment which
allows bacteria to survive and therefore, the effect recognized in this
test is exhibited. If the environment is conpletely dried to the extent
that no bacteria can survive, sterilization is not needed and therefore,
problem 15 arises. [0132] In addition, in the above nentioned test, the
test sanpl es ,having th si,l ver anmount. of .5 ng/c appli.ed . thereto re
' adt at SRORAETE RS vistie SERE SRR OO R AP SO BBES RV Sy

an illum nance (] ux) er eof ,was

no

i ncluding the visible light; h S changed; and
a change“flﬁhﬁ’rg\i‘titﬁﬂfglaschﬁn%o‘bed’cpé%q & thpigum f hpctaria ﬁ'én‘ttegﬁr [ﬁs

i nvestigated. The result is shown in Fig. 2. Fig. 2 is a graph showing a

rel ati onepisfingingba tebt sammes cebtained altennthectast wae dnwertigated. aba t he

nunbers of bacteria existing in the test sanples. [0133] As shown in Fig.

2, the nonder toomakecd eompaoisbaj hedisihg hestcsdmyles, t&adlr obdihath arsilvas

performed was 8.0 X 104 CFU; the nunber of bacteria 49 obtained when the

i1 Bm nanRggowRsSofl §0tk/tm% was agpBed XwHich Grede wotdirkAdiatod vaeh thle Bgkt.eria

obt ai ned when the illum nance was 5000 | ux was approximately |ess than or

equal to GHYeh ARe FEITLd AR ' esest §hHCH ction
attained alJ%()athe pﬁggent élr(r)legg?l o%,{@\%h%(ﬁegéefggﬁ%éegw%mo% theﬁlhiugﬁgmlor??ensi ty

Silvor | ROk EgkTEAAHAG s o BTR TR IohD Rlorb a0, Sifh il "0 11

greater GRakied® Ml 1ghoP S haMInAR% 'df KHbEANE oy MSRE thé WWhite
fluorescent lamp, and which thereafter underwent a lapse of time (without
10 silver and with light); and by using test samples to which no silver ions were
applied, which was not irradiated with light, and which thereafter
underwent a lapse of time (without silver and without light), changes over
time in the numbers of bacteria were investigated. The result was shown in
Fig. 15. Fig. 15 is a graph showing a relationship between the lapses of

15 time and the numbers of bacteria existing in the test samples.
{0136] As shown in Fig. 15, it can be seen that in a case of the test sample to
each of which the silver amount of 5 ng/cm? was applied, which were
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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bactericidal action can be further enhanced. [0134] In addition, when the
graph was exam ned, a two-digit decrease in 10 the nunber of bacteria, as
conpared with that obtained when no Iight irradiation was perforned,
resulted around 1900 lux. In the photoirradiation film contact method
carried out this tinme, presence or absence of the antibacterial effect is
determ ned based on whether or not a two-digit decrease in the nunber of
bacteria is attained. This 15 determ nati on based on whether or not a
two-digit crease in the nunber of bacteria is attained is enployed in the
JI'S ZZBOi?gg?gq_si’é’éﬁ?ngr‘fWﬁ%gP?wln%rnd is used as a general criterion for
determ ning t-he presence or bs%nce of the _antibacterial effect.

Accor di népg?ﬂf b‘ﬁ}t‘%én%ee%(ﬁﬁﬁla gy e angntienefhtesteln pcase mherga methodn, it is
desirable that irradiation of |light of greater than or 20 equal to a

pr edet er of generatingtheasdeer onscappliethto samples nwhachiisdiffesent fromt an
i1lumnance at a position targeted for the irradiation is greater than or
equal toth80ihdvexmehtidBed rmathddkris émpldyedabhe enumbeironéddcestia (ast: sanpl es
having a silver anount of 5 ng/cnR applied thereto were irradiated with

li gt of GIU) 2btainkdnafenthe tbsbPel imvebiigatsidng A hestwbahpld,| whidsagnt | anp
mainly 50 including the visible light; an irradiation tine was changed

(Wi th silspaila@Rd 1M ih (hdhhethdld i RaRESIAYC the! BlveR tiBfs NWIDEhe Of
bacteria (unit: CFU), existing in the test sanples, obtained after the test

s s 954 PP OGS 3000 i R Ll o 10
i(\rM_r ? ﬁi 2;[ |e g\énr éﬁat %%.PJH! gtggt’aing({] q)vaéiuctri]né Q%réegi \tzgrr iéjﬂ]sdelrrlgo\e r13\?51’5%‘1‘ lt%%ggﬁf time
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 ion
water (Ag20 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 visible 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 light; 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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light); by using test sanples to which no silver ions were applied, which
were irradiated wwth light of an illum nance of 5000 | ux by using the white
fluorescent |anp, and which thereafter underwent a | apse of time (w thout 10
silver and with light); and by using test sanples to which no silver ions
were applied, which was not irradiated with Ilight, and which thereafter
underwent a lapse of tinme (without silver and without |ight), changes over
time in the nunbers of bacteria were investigated The result was shown in

Fig. 15. 5is. aph show ng.a rel.ations bet th s of 15
e anaeriedientmpuhicho theoepatel o tcrens wophdededred vt dhe BERE A

shown in_Fi .1t can be seen that case of the test sanple to each
of whi chilfrg I%tilcprmiaan%mﬂd the Buﬁg}ye@r@ meraamseéecmﬁseﬁt%he largeshdi at ed
with the light of the illum nance of 5000 |ux by using the white

f | uor escextentafpemhenlight weadiatiog, aheompared with the testvanindes twdtichhe 20
irradiation time was changed (with silver and with light), the nunber of
bact eri athasilder neasedltcrowas applipdshmontsing whe p@g(ﬂbsblutiohhend rthadAgi@on time
(one hour). Accordingly, the bactericidal action can be enhanced by

per fsor m ggldthm.| i ght irradiation during the operation or the like of the
washi ng machine or the washing and drying machine. For exanple, it is 25

pref er abl[g 4dlaCohnRictd Ditext " wad At {0 irS vpﬁirchogﬁeér quhi %téﬁqlfﬂfmgng process
51 in the washing and drying machi ne. [0137] Furthernore, in

o (B A T Lo
rethoc. L SIPLYat R AR Ru” ol G T el Ut
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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simlarly to in the nethod of generating the silver ions in the
above-nentioned test, was prepared by using silver ion water (electrolysis
silver ion water) obtained by eluting the silver ions into water through

el ectrolysis (electrolyzation) fromthe silver electrodes imrersed in the
tap 10 water, was used; a test sanple, which was prepared by using silver
ion water (AgCl sol ution) obtained by dissolving silver chloride (AgCl) as
a reagent in water, was used; and a test sanple, which was prepared by
using silyer wat er. 20 sol utjon bt gi ned by dissplyin S|Iver oxi de
uoi 1 STINET 100, eLen, (HH20S 22t rtitnspie BB eR Astest JHe SHRIHOR ed i t h
the |ight of an 15 il lum nance_ qf 5000 |ux by using the mhlte fl uorescent

| anp nai rfopcentratioas nyithhand; withaat ﬂtj’nilghédélf@dé@tl?hea@‘ésﬁhesﬁﬁﬁlt@s' efhder went
the irradiation for 24 hours; and thereafter, the nunber of bacteria was

i nvest i gehastierian &n dBable o2, mitk s he teiarpanshimbeémen afachhef thetsibmrpioas was
irradiated with no light; each of the test sanples underwent a | apse of 24
20 hour s;coandntracionafl werh, andewithuuwer thaf lighctierddiatian and asici gatrdadr dihe
result is shown in Fig. 16. Fig. 16 is a graph showing a rel ationship

bet vigen &hadserig, ohe @achb&is bhbatRirogbtahedarétthadighteirghlli4iion s t 0 be
applied and the nunber of bacteria existi ng in each of the test sanples.

[ 0138] ?%férmmed ArébBowhfvithi% @ﬁua é&%e%ﬂ?éi‘ettﬁétndlﬂbéxh@flsé‘c%nﬁ%mhﬁletdo whi ch

25 the ver 1ons were applied using the ectro ysis silver 1on water,

an 52 exheoh iy ﬁ-pa%ﬁ%ﬁ)ﬁ%g cflogh Bl (1961 Goge0 af ter the 11 oh

irradiation’ s la e nu pbact ecreased to the | ar gest
ext ent aL@ci Leg irradiation, as conpared with the test sanples to
a1} Jabie)

whi ch wat er was applied by using the AgCl solution and the
Ag20 Silver ion concentration (ppb)
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 0 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 pW/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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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 |anp was used
and placed such that an illum nance at a position of the sanple was 10, 000
| ux. 10 The light irradiation was perforned for 10 m nutes and Pseudononas
aerugi nosa was used as a kind of bacteria. The silver ion water containing

a predeterm ned nunber of the bacteria was put into a container through

which the visible lLight can pass and.the light.irradiatio s,.performed for
10 mi nut &sed e syasbitle qmbaasere anc the water 1y readiatedovith dhe LBbnbYI i ght 15
irradiation is perforned, the sane silver jon water containing the sane
bacteri a tﬁashg?mtlrnardtlatlpgélrg&rfﬁhetﬁhYaw@ew?Shm VoL PG IIRGABE NALEF €aNwi t h
alumnumfoil so as to _conpletely block out the light, and under the sane
condi t i ohe effastwebnsterilivedabSuchnameffocles prminivlady e flectize tvelsen wader,
conducted. A tenperature around the sanple during the test was 26C. In 20
addi t i on,such astiathwweder, coapainahg baeterch) isvased it betreldrime. aut ocl ave
sterilization was used and silver ion water obtained by eluting the silver

long i ntjo14el ¢n dddhcivahitelseednlseidstHag! ek Jl thealesd Banfplesnwaiibl fre
el ectrodes imersed in the tap water was used. Silver ion concentrations

vere 0, 3t d:3diafA IPRR t@siﬂ%glg}l whtr g &&%@%@fh&ﬂ%& Righitggt 1S

shown in Fig. 17 and Table 2. Fig. 1771s a graph shomng a relationship

et e S5, S e R B ROEFLRA R G e S
bet ween ec%%hsi?\];ert poei‘lssialrc\z/ EE‘:ronitz(ijirr]led 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 equvalency

range of the appended claims are embraced within their scope.

INDUSTRIAL APPLICABILITY

25 [0147] A fabric structure treatment apparatus according to the present
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concentrations with and without the light irradiation and the nunber of 5
bacteria, the nunbers of bacteria obtained when the |ight irradiation was
performed are shown with %in a case where the nunber of bacteria obtained
when no light irradiation was performed is supposed to be 100% [0141]

[ Table 2] Silver ion concentration (ppb) 0 30 90 Wth light irradiation
83% 73% 53% W thout light 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 concentrat 2%‘2 e nunber. of bacteria remaineq al nost
unchanged2Y§H#91 k2 2PR IP"?Ié]P ?x%‘Inp 1 &fashing Jaaghies agvashingsande or
absence of t he Ilg irradiation, the sterilization effect due to the
silver adryisgmashing adrying maghing, qrthedikeas attseatyaent yranatpagisedi on
increased in accordance with an increase in the silver ion concentration.
15 [ 0143fomNafabripatruchurehsuch as clothimg.lat fidenoh eugj eficensity included in the
light emtted fromthe |ight source was 2 gWcnR and irradiation with
ultraviolet |I|ight 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 20 the
washi ng machi ne as the fabric structure treatnent apparatus according to the
present invention, the silver ions are caused to be contained in water 54
used for washing and rinsing and the water is irradiated with the [ight by
the light irradiating unit, whereby the washing water and rinsing water can

56



be effectively sterilized. Such an effect is particularly effective when

wat er, such as bathwater, containing bacteria, is used for |aundering. 5
[0145] In addition, it is considered that even if the test sanples which are
not dried and have the silver ion water kept therein are irradiated with the
l'ight, simlar enhancement of the bactericidal action can be attained
because the silver ions are contained in the silver ion water as simlarly
to the conditions under which this test was conducted. Accordingly, even
when a 10 fabric structure such as §£%¢§ﬁ$linnersed in the silver ion water
isirradiated wth the light, the i cidal action can be enhanced. For

exanple, it is_ copgidered that even when | aundr o which the silver ion
wat er has been 1-a¢£f"}t€bc%tl§'f“f’ erifeatmeRs ARPHASHE éqé)a??anl’:’aﬁ%ents, such as

the washing tub and_ the vya%er tub inside of the washing machine, to which
the silver iona®ntainer ynt (3dhdeeeontaining wmyide shiengof.a fahaig stgneturene
bactericidal action can be enhanced. [0146] The descri bed enbodi nents and
exanpl es (6} to whitte sdversiosrhede eeal 4pphebpeak s only as illustrative and not
restrictive. It is intended that the scope of the invention is, therefore,
i ndicat ed by t he lghpendediatig nmit dROprfoRQridiatingewith dagitngheefabricpt i on of
t he enbodi nents and exanples and that all nodifications and vari ations

com ng Wistidtukbes RARhIG EHckibes iwak BACK bebARgMIRH t he appended claims are
enbraced within their scope. |NDUSTRI AL APPLI CABILITY 25 [0147] A fabric

structure treatnent apparatus according to the present 55 invention is
applicable to, for exanple, a washing nmachine, a washing and drying

machine, a dryifg FRghAGic Yrddfird dkEadedt HHEALIRRL (PORALALHRIAS &Y

claim 1, wherein the silver ions are silver ions generated through

10 electrolysis.

3. Afabric structure treatment apparatus (100) comprising:

a container unit (2, 3) for containing, inside thereof, a fabric structure
(6);

15 a silver ion applying unit {(40) for applying silver ions to the container

unit (2, 3) and/or the fabric structure (6) contained in the container unit (2,
3); and

a light irradiating unit (20) for irradiating with light the container
unit (2, 3) and/or the fabric structure (6), to which the silver ions have been

20 applied by the silver ion applying unit (40).

4. The fabric structure treatment apparatus (100} according to
claim 3, wherein the light irradiating unit (20) emits light including visible
light.

25
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for a fabric structure such as clothing, a futon, a rug, etc. 56 CLAIMS 1.
A fabric structure treatnent apparatus (100) conprising: a container unit
(2, 3) for containing, inside thereof, a fabric structure (6) to which
silver ions have been applied; and 5 a light irradiating unit (20) for
irradiating with Iight the fabric structure (6) to which the silver ions
have been applied. 2. The fabric structure treatnent apparatus (100)
according to claiml1, wherein the silver ions are silver ions generated

through 10 el ectr sks..3. . A fabric structure treat appar,at us, (100)
conpr Lsing: & dont Lhheprtiis suet B3 ' Fofteli HohakafiRl (ER) ABREAEM ol T oy ¢
structure_, (6); 15 a silver .ion applyj unit (.40) for, appl yi ng silwer ions
Lo the coltHm mehegaina washing praess (5A0k B’F‘i"%hlggrtg’@tfﬂsﬁc(%lj“‘gl&ﬁ? Dned in
the container unit (2 3);.and a light irradiating unit (2Q) for .

i r radi at ila@enformed gnd aftea therwashiag Progess @,0 ) thenligly irradiatmg pait
structure (6), to which the silver ions have been 20 applied by the silver

i on appl yi20) idiatesOwitht thehbghtibhe ccantainsrunsitt £2a8hemd/apphe afabsiq 100)
according to claim3, wherein the light irradiating unit (20) emts |ight

i ncl®idi ngstyiistulpe €6),| togkathicRThe7silver ions have been applied by the silver ion

applying unit (40).

6. The fabric structure treatment apparatus (100) according to

claim 3, wherein a rinsing process (5300, S400) of rinsing the fabric

10 structure (6) is performed; during the rinsing process (S400), the silver ion
applying unit (40) applies the silver ions to the container unit (2, 3) and/or

the fabric structure (6); and after the rinsing process (S300), the light
irradiating unit (20) irradiates with the light the container unit (2, 3) and/or

the fabric structure (6), to which the silver ions have been applied by the

15 silver ion applying unit (40).

7. The fabric structure treatment apparatus (100) according to
claim 3, wherein a dewatering process (S600, S700) of removing water from
the fabric structure (6) is performed; and during the dewatering process

20 (8700) and/or after the dewatering process (S600), the light irradiating unit
(20) irradiates with the light the container unit (2, 3) and/or the fabric
structure (6), to which the silver ions have been applied by the silver ion

applying unit (40).

25 8. The fabric structure treatment apparatus (100) according to
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5. The fabric structure treatnment apparatus (100) according to claim3,
wherein a washi ng process (S200) of washing the fabric structure (6) 1is
performed and after the washing process (S200), the light irradiating unit
(20) irradiates with the light the container unit (2, 3) and/or the fabric 5
structure (6), to which the silver ions have been applied by the silver ion
applying unit (40). 6. The fabric structure treatnent apparatus (100)
according to claim3, wherein a rinsing process (S300, S400) of rinsing the

fabric 10 .structure (6), is perfor X i e ringin rocess, ($400),
the si 1 vetaiTLa. S tang Riassa o ® S0 of Fyine SR SRECebRr af ner
unit (2, %L,and/?r the fabric structure (6); and after the rigsin% process
(s300), tBk is iRprformedaand dwgngnthe drying mraersse B2000 and/oe 2ftghithene
container unit (2, 3) and/or the fabric strucfure (6), to which the silver
i ons havelrgaenpegsebs 3808), thelightimrdiating unitl20) yradiates with ¢he lightThe
fabric structure treatnent apparatus (100) according to claim3, wherein a
dewat er i theponteser (G602, 8Yaayl/of theefabringtrmtwre (6)pto wihieh fthbrsilvest r uct ur e
(6) is performed; and during the dewatering process 20 (5700) and/or after
t he glewatighs hgvebess$ppliedds) thd sibvdri iohtapplyiad akiti(@ouni t  (20) irradiates
with the light the container unit (2, 3) and/or the fabric structure (6),
to which the silver ions have been applied by the silver ion applying unit
(40). 25 8. The fabric structure treatnent apparatus (100) according to 58

claim 3, wher eiq) apge Vi PLARREd SH0Rm RO Wbpdla i (1) HEABA S, o,

structure (6) 1s perforned, urin I'ng process
after the) im 8, wherein the drying process (S800, S900) is performed at a low
temperature.

10

10. The fabric structure treatment apparatus (100) according to
claim 9, wherein the drying process (8800, S900) is performed by using a
heat pump unit.

15 11. The fabric structure treatment apparatus (100) according to
claim 3, wherein after the fabric structure (6) has been taken out from the
container unit (2, 3), the light irradiating unit (20) irradiates with the light
the container unit (2, 3).

20 12. The fabric structure treatment apparatus (100) according to
claim 3, wherein the silver ions are silver ions generated through
electrolysis.

13. A fabric structure treatment apparatus (100) which uses water

25 containing silver ions and comprises a light irradiating unit (20) for
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drying process (S800), the light irradiating unit (20) irradiates with the
light the container unit (2, 3) and/or the fabric structure (6), to which
the silver 5 ions have been applied by the silver ion applying unit (40).
9. The fabric structure treatnment apparatus (100) according to claimS8,
wherein the drying process (S800, S900) is perfornmed at a |low tenperature.
10 10. The fabric structure treatnent apparatus (100) according to claim9,
wherein the drying process (S800, S900) is performed by using a heat punp
unit. 15 .11.,.The fabric strﬁﬁtur%;treatnent apparatus (100) according to
claim 3, Wrdatnethesratar B it o ot ure (6) has been taken out from the
container unit (2, 3), the light irradiating unit (20) irradiates wth the
light the container unit (2, 3). 20 12. The fabric structure treatnent
apparatus (100) according to claim3, wherein the silver ions are silver

i ons generat ed thr ollghfabsiestrustyre weatmgenirapparatas siceensing éo cladm hdnt
apparatus (100) which uses water 25 containing silver ions and conprises a
| i ght irrabeeginrthewsiiver (B0 afeosilvértions gademtedghirtreghalastrolysis. |1 i ght . 14,
The fabric structure treatnent apparatus according to claim 13, wherein the
silver ions are silver ions generated through electrolysis. 60
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