- 1 - SPECI FI CATI ON TFf TLE DRUM TYPE WASHI NG DRYlI NG MACHI NE Techni cal -

.Field [00011The present invention relates to a drumtype

washi ng-dryi ng machi ne. Background Art [0002] General drumtype

washi ng-dryi ng nmachi nes conprise a drumthat is rotatably disposed in
a water tank, and perfornms washing, rinse, and drying of |aundry such
as clothes and the like loaded in the drum In recent years,
drumtype washi ng-dryi ng machi nes which are equi pped with functions
to deodorize clothes, kill various geﬂns and the |i ke have been
proposed as goods that have an enhanced added val ue (see patent
docunents 1, 2). [00031 The pat eJREGBEMAEAN 1 discl oses a drumtype
washi ng- drying machi ne that incorporates an ion generation apparatus
to generate pd@&TLEve ions and negative ions which have a
sterilization effect of killing airborne gernms. This drun}type

washi ng- dryi ngRTAITYREE WA SINGIDRYING MAGHINEON gener ation appar at us
that is disposed above a water tank and in a circulation wind path
whi ch is arraRggghibsiofelaehi nd the water tank, over the tank, and to
the front of the tank. One end of the circulation wind path is

connect eqphpran Qb bekeh{iteld r@%m@sdtot;qﬁ{ag@ﬁwaegtné Yl AN Of

t he tank, e circu s connect ed
toacyllndrl hoII C|rculat|on menber that is unitarily formed
with a packin§QWﬁfWP di sposed around an openi ng of the water tank

and negatlPURZ) onGogRRbRRIBIVTY BATIRE SRS ﬁ%}%@?ﬁéﬁ%"s' e S

suppl i ed goPa:tte(t)bI? dqu%gzaé/ In? at Pv%tegltgr(l:lé“aarfd (]))Qrfgmnnr:];dwgghtlgg, rl-nse and drying of
laundry such as clothes and the like Ioaded in the drum. In recent years, drum-type
washing-drying machines which are equipped with functions to deodorize clothes,
kill various germs and the like have been proposed as goods that have an enhanced
added value (see patent documents 1, 2).
[0003] The patent document 1 discloses a drum-type washing-drying machine
that incorporates an ion generation apparatus to generate positlive ions and negative
ions which have & sterilization effect of killing airborne germs. This drum-type
washing-drying machine is equipped with an ion generation apparatus that is
disposed above a water tank and in a circulation wind path which is arranged from
behind the water tank, over the tank, and to the front of the tank. One end of the
circulation wind path is connected to an outlet that is opened through a rear lower
portion of the tank, and the other end of the circulation wind path is connected to a
cylindrical hollow circulation member that is unitarily formed with a packing
which is disposed around an opening of the water tank for a tight contact with an

open-close cover, thereby positive ions and negative ions generated from the ion

generation apparatus are supplied into a drum via the circulation wind path.



Besi des, the patent document 1 proposes a drumtype washi ng-drying
maechi ne in which an ion generation apparatus is di sposed above a rear
portion of a water tank, an ion outlet of the ion generation
apparatus is directly connected to the water tank to directly supply
positive and negative ions into a drum [0004] The patent docunent 2
di scl oses a drumtype washi ng-dryi ng machi ne that incorporates an
ozone generation apparatus to generate_ozone which has effects of
deodorizing clothes, killing various getns and the like. In this
drum type washi ng-dryi ng machi ne, a supply path, which supplies ozone
gener at ed Bﬁﬁidm‘»ttg% paiesh gog@n@rtalt PEOROSES P BT &V WpduRetdBANR Maghine in
portion of a water tank, is connected to a halfway position of a

ci rcul at i ehioh aul iqrogeme(adioniapgamitusis gitpeyedvahayh airearparding of afwajen tank,
behind the water tank, over the tank, and to the front of the tank.
One end otntibre oniletr@fi tad ioargenenadopapparatusdoditedlyadnnectad totitd ehtef vk
out) that is opened through a rear |ower portion of the tank, and the

ot her end®firdAR SippBUbGRItivRanA itgatddd nk sni6@mreat ed to a circul ation
opening (inlet) forimed through a front upper portion of the water

tank, the 0z I : r - RS
suppi i ed ARy U 208 AR B Elelt & e e ST RE P SR AR Hehue
further s | J [ d ' . ' ' r t.aty i
ci'rcul at N O, o CHasBk UebidshiOF, St %0 Shbrsd} BEY b s
JP- A- 2003- 13588 at.ent u . 2] JP-A-2007- 8 i s¢l osure, of
Che | muentle B SHREHEE 5 HES S VB8 By TR G L AR OBOEI B e
in the drumtype, washi ng-dryi ng chj ne disclosed in the patent
docunent Yaskiagsiuas THEbingy aPPHf Pathe B CIIPR 1?501:\2%%911,3%@5 pm e
ion - 3 - outlet is connected to the water tank, detergent bubbles
junp out BfonehgeRMERian RERRRIYF diseosdsARng lewer ipeEiesialpd wemdank. niso
the circulation wind path or into the ion supply path, and sonetines
adher e t ocernnectedntoge heHfary oppsitinm pheugrcuBdiindwind \matte (dryingorsnd tpath)
are flowwng in the circulation wind path in the drying step sonetines
adher e t owhih iseiraggeteiramni lehimpiaredtestank ovadttie taok, arfdetoats éronhef then
generation apparatus is disposed above the washing tank,

hi gh- t enpandt One ead bf tuecitanlditompe it patk is cemettedild@ntditletrfwhy net) that
stagnates around the ion generation apparatus, and the tenperature of
the ion ganepateddomraypban abas |Gmrepoes dMNteeRIRS apk ttherdthyr ehd dihgse
cases, reliability of the ion generation apparatus fall dramatically.

Because t BRcyi@No®Windpathle c6hhsciddid £Bird]REoP8hehiAE (i) iRMeAUhtdghi S
directly connected to the water tank, there are problens that not

only vi bratg tar d r cl.
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i ncreases eov ecaus e circulation wn pass ov
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i rcurati B th e brlRS SRRE Srh® AR RS PRRSS sHPER P CF sineplation
above the nact}Lﬁg, ‘Wh{aﬁh cauges a pr obl em_that th_e ' rrgachi ne be_corres
bul ky. [oBBBIShIRILcHEliAr B8 RS hi ng- dryi ng machi ne di scl osed in t he

pat ent [patent document 1] JP-A-2003-135889
[patent document 2] JP-A-2007-195896
Disclosure of the Invention
Problems to be Solved by the Invention
[0005]  However, in the drum-type washing-drying machine disclosed in the

patent document 1, because the way out of the circulation wind path or the ion



docuirent 2, because ozone that is harnful T6 tThe human health is
used,-it is necessary to secure safety by form ng an ozone | eak
prevention structure and the |ike. Besides, ‘there are problens that
parts exposed to ozone are easily corroded, and frequency of part
exchanges increases and mai ntenance cost increases, and there is al so
a problemthat the product |ife becones short because of the

term nation of production of replacement parts. In addition, there is
a problemthat - 4 - ozone stinks wWHer t he open-cl ose cover is
opened and |aundry in the drumis taken out after conpletion of a
deodor i zafwiget iafenractsd; tpithawaty tepedeteresnt buRbles duap gubplthe waterfnithe
present invention has been nmade to cope with the conventi onal

_probl ens, irathe washing anrindsj siep, iovadehiaty thesermulatinpewindopath@rgntoihgdon
drumtype washi ng-dryi ng machine in which ions having a function to
steril i zeswpdy gethdand zemetimthadhae ¢o gerien gereta fioro ApparatuenBeyédesy eateon
apparatus, and the ions are stably supplied into a circul ati on wi nd
pat h t hat ygiore Waataesflgiving i the Gitdilatibh QpREGlatl ¢n dlie Fiybig@itepRoMktimes
rocking of a water tank and the drum thereby odor and various gerns

of cl ot heggicaR thenefibh %E@éﬁﬂia{n nepRYad: 1l Q@Qﬁioﬁ?%@hﬁ%g thé dibﬁ_g@ﬁez@ﬁbﬁ(?t

of the present 1nvention to provide a drumtype washi ng-drying

of washi i oS, B iRd 850 PRESALLA I FRESEATRLNE P hane

deodori ze. cl ot hes and kil L. germs. that grow outs .of . cl ot he . by sta
suppl yi o PTSeiaf tarmite Ul etk depaee HRAH R s bdfiish estiatud
appar at us, ve a functi to sterilize and deodoyi ze. cl ot hes
(orer 11 1 2iad i eRactibanss [hedon sROTIGHEL PO UAGORP LTRSS POl
human body, .into the circulatjon wind path that is used to circul ate
the air iH theee easairelabiiy of dhe 5 SANSERUCRAPPREEISHRIL [iRpaledlva BRranse
the above object, a drum&yt)_e was hi n%; dryi ng machi ne_according to the
present i theetiey owt efohp cirselstion wiat qath anie ion outlgt g dirgcilyi comnpeted to
rotatably disposed in the water tank and is used to carry out
washi ng, thewsieter itartk, dmede drey proplems dhajthos onlly atheatiom of He wetemtamk can
circulation wind path which is used to take air out of the drumvia
its one damage or crack the connection portion but also parts and working steps increase
in number, consequently, the structure becomes complicated and the cost increases.
Moreover, because the circulation wind path passes above the water tank, it is
necessary to secure a space where the circulation wind path and the ion generation
apparatus are disposed above the machine, which causes a problem that the
machine becomes hulky.
[0008] In the drum-type washing-drying machine disclosed in the patent
document 2, because ozone that is harmful to the human health is used, it is
necessary to secure safety by forming an ozone leak prevention structure and the
like. Besides, there are problems that parts exposed to ozone are easily corroded,
and frequency of part exchanges increases and maintenance cost increases, and

there is also a problem that the product life becomes short because of the

termination of production of replacement parts. In addition, there is a problem that



- 5- end and to return the air into the diumvia the other end;
heating peans which is disposed in the circulation wind path and
heats the air that is flowing in the circulation w nd path; an
i on generation apparatus which is di sposed above the water tank and
uses electric discharge to generate ions that have a function to
sterilize and deodorize cl ot hes; ion supply wi nd sendi ng neans
whi ch sends ions generated fromthe ion generation apparatus; and
an ion supply wind path which is used-#o supply ions generated from
the ion generation apparatus into an ion introduction hole that is
formed t hrozogstdmksupleer the opei-olvsefovands opened andhdundry in therdma is token
end of the ion supply wind path is connected to an outlet of the w nd
sendi ng meansftedithilégonbfedeodotza o ndirgjadikativa pperation did wes exxtned
toward the ion introduction hole. 10010] According to this structure,

the other J@M](O%beﬁr)aséﬁt nbenticn has meby ndedicpable kathavay chfiemtiohel
ion introduction hole that is formed through the upper portion of the

water t an@roﬂiﬁgﬁgegfﬂi G iEUR %Hé‘%cée t E?ﬁgk&?qu&rﬁ%d %??réﬁ@énat Bfinh- e

i ntroduction e to the out o} water tank 1n the washing and
n'the. dr diane Some ettt & wARR3GR: RRRRCA Sl RSN PRaps e8i8RR
et or gent SRIGEH 85 ERETYIEN SPm, ABPE HPEeHPO BRI A MRSt ARG FRED
accor di ng *BEPLMDIE? aSarRtlaRaNEXobR S E AR e 1 0B % Gromh ST AT Yo

gener ation apparatus_generates Fosi tive )
vibration or rocking of a water tank and the drum, thereby odor and various germs

of clothes can be efficiently remaved.
[0008] Besides, it is an object of the present invention to provide a drum-type
washing-drying machine which as an additional operation separate from the
operations of washing, dewatering, and drying, can safely and efficiently decdorize
clothes and kill germs that grow out of clothes by stably supplying ions, which are
generated from the jon generation apparatus, have a function to sterilize and
deodorize clothes (sterilization and deodorization function) and are harmless to the
human body, into the circulation wind path that is used to circulate the air in the
drum.
Means for Solving the Problem
[0009] To achieve the above object, a drum-type washing-drying machine
according to the present invention comprises:

a water tank;

a drum which is rotatably disposed in the water tank and is used to carry out
washing, dewatering and drying of clothes loaded in the drum;

a circulation wind path which is used to take air out of the drum via its one



- 6 - and negative ions. [0012] Ac€ording to this structure, ~becausé"
the positive and negative ions are harmess to the human body and
have no corrosive effects on the parts, safety is high conpared wth
that of the conventional goods that use ozone, and it is possible to
prevent mai ntenance cost fromincreasing. [0013) The drumtype

washi ng-dryi ng machi ne according to the present invention is
characterized in that the ion introduction hole communicates with a
space between a rear inner side of t e water tank and a rear outer
side of the drum [0014] According to this strucéure, ions introduced
via the iondand faxg itbﬁﬁlﬁéﬂl’@thﬁwg@m Wiz thp giher edineen the rear inner
side of the water tank and the rear outer side of the drumare send
~ from the spacéheating means wikiculsalisposedvimthepzitonlationewind; prsh iand deatsdhe
m xed with the air that is flowwing in the circulation wind path and

suppl i ed aintlnttihBowingrin theciosudatingd wind paths not necessary to di spose a

special additional path that introduces ions into the circul ation

wind path. [O0Qh5lohhg:éfdtitnt ¥RAraas Ritich ds Mispgsetagtdvecthacwaesl itiitk had
the present invention is characterized in that circulation w nd

sendi ng MpaRSeWALENIE kP 1Y dehbiat A6RS 1R Mhdtees Glhctidh tHEt&NIEA! Ak ON

wind path 1's disposed on“a rear outer side of the water tank, and the

ionintrog I .is located substantially vertically over the
circulati %O%tv?nh%%c@gjﬁe i ng neans. [0015] According to this structure,

ions are sent fromthe jon i troductior}1
ion supply wind sending means w

ictl'nOlseends ions generated from the ion
generation apparatus; and

an ion supply wind path which is used to supply ions generated from the ion
generation apparatus into an ion introduction hole that is formed through an upper
portion of the water tank;

wherein one end of the ion supply wind path is connected to an outlet of the
wind sending means, and the other end is disposed away from anci directed toward
the ion introduction hole.
{0010]  According to this structure, the other end (outlet) of the ion supply wind
path is away from the ion introduction hole that is formed through the upper
portion of the water tank. Therefore, even if detergent bubbles leak from the ion
introduction hole to the outside of the water tank in thel washing and rinse steps, or
even if water vapors appear from the clothes loaded in the drum and come out via
the ion introduction hole that is formed through the upper portion of the water
tank in the drying step, the detergent bubbles and water vapors are prevented from
invading into the ion supply wind path.
[06011] The drum-type washing-drying machine according to the present

invention is characterized in that the jon generation apparatus generates positive



toward a portion which is part f of the space befween the rear inner
side of the water tank and the rear outer side of the drum and has

t he hi ghest negative pressure, thereby ions can be efficiently n xed
with the air that is flowwng in the circulation wind path. - 7 -
[0017] The drumtype washi ng-dryi ng machi ne according to the present
invention is characterized in that the circulation wind path is
formed in a space between a | ower inner side of a circunferenti al
surface of the water tank and a | ower-buter side of a circunferenti al
surface of the drum [0018] According to this structure, because the
ci rcul at i endwiegatiysaibhs.i s not arranged above the water tank, an unused
space present above the water tank can be effectively used to dispose
the ion gg0EI2ht i cAcapdiagab this dthetwinbkcaesud ihegpositaresamh degdtve iloms are
supply wind path. [0019] The drumtype washi ng-dryi ng nmachi ne

accor di ng Hafmlele 1P esBitnah HoaHtan@rhavs neharagiverdfieets om thehpirtd, Befetyols
supply wind path is a duct fornmed of a hard resin. [0020] Accordi ng

to this stEMClURSarddeGAMS that T THEoohYBRlichalVi dodd Pahit G5d oB6ne; QIRIORES
of a rigid duct, if the duct is formed into a suitable shape that can

go ar oundtp%)ps%l@{jﬁ?}é‘;ggtB%g&e@%ég%?%ﬁﬁc}g&g{ngpchi ne, the unused

space in e nachine can use and parts cost can be
reduced. [ ] The drumtype washing-drying .nachin ccqrdjing e
present iﬁ&gﬁiionhfgec aFﬁgﬁﬁrV?éﬂn$ﬁﬂ?W%ﬁn%ﬁEW%éfC§§$¥%q§sﬂliE‘%%%Q
at an outlet of the w nd sending ans. . [0022],According to.this .
st ruct ur e [NEREAN|IF charaglega “bglbaﬁlr{ﬁ"s 195 rq%PSh‘?I? ﬁ'@fen‘f)cf mPB}CﬁEﬁ with a
t hrough the upper portion of the water tank tQ the outside of the
wat er t ankPaGe helEesiad FRR ISF Sideps ecwalpr tagk agg gfeqrroutpg dde obihs dgum.
generated in the drying step cone out via the ion introduction hole
formed thi@igh thecanpdioe tpthis stouctafe, idne insedsiced affkthanen intedpstipnt o
the ion supply wind path, the detergent bubbles and the water vapors
are bl ockdaichintd the sphechetwednythetrhatinhar sifespfdbe avader taeamdithegtanfutehe
side of the drum are send from the space into the circulation wind path, where the
ions are mixed with the air that is flowing in the circulation wind path and
supplied into the drum. Accordingly, it is not necessary to dispose a special
additional path that introduces jons into the circulation wind path.
(0015] The drum-type washing-drying machine according to the present
invention is characterized in that circulation wind sending means which forcibly -
circulates air present in the ciculation wind path is disposed on a rear outer side of
the water tank, and the ion introduction hole is located substantially vertically over
the circulation wind sending means.
[001B] According to this structure, ions are sent from the ion introduction hole
toward a portion which is part f of the space between the rear inner side of the
water tank and the rear outer side of the drum and has the highest negative

pressure, thereby ions can be efficiently mixed with the air that is flowing in the

circulation wind path.



" - 8T w ndsendi ng neans, thereby the detergent bubbles and the water
vapors are prevented from adhering to the ion generation apparatus.
Accordingly, it is possible to surely generate positive and negative
ions fromthe ion generation apparatus. [0023] The drumtype

washi ng-dryi ng machi ne according to the present invention is
characterized in that a filter is disposed at an inlet of the w nd
sendi ng neans. [0024] According to this structure, even if dust is
contained in the air sucked into the i%n supply wi nd path by
operation of the wind sending neans, the dust is caught by the filter
di sposed 48017he [Tht eflruse-tyive Washing(ping whasdingaccomding By thecpigst
is prevented fromadhering to the ion generation apparatus.

Accor di ngligventieniis charasteriked i thairthe pirgdatemvang @ath is/éorened ineyspacee
ions fromthe ion generation apparatus. [0025] The drumtype

was hi ng- dbyiwgnraiherenaecsddiaig tiocurfereptiek emtfadenafethe iveated tank and a
characterized in that around a circunferential portion of the other

end of t heow@bubdiRRSoNd diuieéRntial suafaed offthe @irkNg portion is
di sposed to | et vapors, which cone out via the ion introduction hole

to the OUiédlgg Okc@}eing%%ig aendrd! BhchideO tHMRERE1 16k SHO SviAR CpadK 11D 1R
urfac h

r
an outer e of th& water tank. [0026] According to this
structure, r.va [ ' ry.l
come.out - I ARRLeHEP B el il En AP BB brb bk BT b ReheSt BBIcRRE
with the yap ecei ving portion.di sposed ound the circunfer J al
portion o;éeﬁ%écé‘ﬁi%ru%ﬂ%oo&s?%g th§nt u%?ﬁ?ff%r\ﬂnn%p&% Rs:atis Wﬁcﬁ s?lgci%g
wat er drops. The ter dr ps,ngve on a wall surface of the vapor
recei vi ng 28Rt ARhiiedan aRPRY JHPG Rt er surface of the water tank
Accordingly, it is possible to prevent the water vapors frominvadi ng
into the 189 upplThenidsempgps . washing-dryingoaeching ageosdingy fo the present
washi ng-drying machine according to the present invention is
char act er invedtipm is hkarastarzddoin that telivatsupplynwind pathais o ect(larmed of a
removal hole) which is used to renove air fromthe water tank
hard resin.
[0020] According to this structure, because the ion supply wind path can be
composed of a rigid duct, if the duct is formed into a suitable shape that can go
around the existing parts disposed in the machine, the unused space in the
machine can be effectively used, and parts cost can be reduced.
[0021] The drum-type washing-drying machine according to the present
invention is characterized in that a check valve is disposed at an outlet of the wind
sending means.
{0022]  According to this structure, even if detergent bubbles leak from the hole
formed through the upper portion of the water tank to the outside of the water tank
in the washing or rinse step, or even if water vapors generated in the drying step
come out via the ion introduction hole formed through the upper portion of the

water tank and invade into the ion supply wind path, the detergent bubbles and the

water vapors are blocked by the check valve that is disposed at the outlet of the



100281According to this structure, because the air renbval hole’
formed through the upper portion of the water tank can al so be used .
as the ion introduction hole concurrently, change of a netal nold to
produce the water tank is unnecessary, and production cost of the
drumtype washi ng-dryi ng machi ne can be reduced. [0029] To achi eve the
above object, a drumtype washi ng-drying nmachi ne according to the

present invention conprises: a water tank; a drumwhich is
rotatably disposed in the water tank ahd is used to carry out
washi ng, dewatering and drying of clothes |oaded in the drum a

ci rcul at i ovindi seadjpgt memns, cliieredy ubeddetergenik bubhiles qad &k WAET dvapaTsV REE a
bottom portion of the water tank and to return the air into the drum
ci rcul at i newsintetl Semdidhgringetrthe i gineratiotisppambes. iAcceidingly ritis| passible
wi nd path and makes the air flowin the circulation wind path from

one end ofg bhRlEsdnetit@pbNivartmiindgatie ions fiom: Bielien gemdatddn ifyearatus.
circul ation wi nd pat h; heating nmeans which is disposed in the

circul ati gfoaf nd-pat Andhdyhealssnieditg thathihe 4dcOMing i thBepresent
circulation wind path; " an ion géneration apparatus which uses
electric %é&%ﬁqg ﬁé}a&gﬁﬂdai}lethétoi‘ﬁlt%ﬂgﬁisﬁgé’e%f& Rk P the il &hhtdgze
and deodori ze cl ot ﬁes; ion supply w sencﬁ ng neans V\)ﬂl C
supplies ions generated fromthe ion generation apparatus into the
air that &% fowing in the circulation wind path; a conmand key which

as an addi[ééz%Tal A%ggr%'iz?gt B s gt%ri:tgpe, %%gril (1:1fegust is contained in the air sucked
into the ion supply wind path by operation of the wind sending means, the dust is
canught by the filter disposed at the inlet of the jon supply wind path, thereby the
dust is prevented from adhering to the ion generation apparatus. Accordingly, it is
possihle to surely generate positive and negative ions from the ion generation
apparatus.
(0025] The drum-type washing-drying machine according to the present
invention is characterized in that around a circumferential portion of the other end
of the ion supply wind path, a vapor receiving portion is disposed to let vapors,
which come out via the ion introduction hole to the outside of the water tank, turn
into water drops and drip on an outer surface of the water tank.
[0026] According to this structure, water vapors, which are generated in the
drying step and come out via the hole of an upper portion of the water tank, collide
with the vapor receiving portion disposed around the circumferential portion of the
other end of the ion supply wind path and turn into water drops. The water drops
move on a wall surface of the vapor receiving portion and drip on an outer surface
of the water tank. Accordingly, it is possible to prevent the water vapors from

invading into the ion supply wind path.

=



- 10 - operations of washing, dewatering and drying, givés a command
to execute a sterilization and deodorization operation of |oading
clothes into the drumand using the function of the ions to deodorize
clothes and kill various gernms that grow out of the clothes; and
control neans which based on a command fromthe command key, oper at es
the circulation wnd sendi ng neans, the ion generation apparatus, the
heal i ng nmeans, and the ion supply wi nd sending neans in a
predeterm ned way. [0030] According 1% this structure, air that
contains ions that have the sterilization and deodori zation  function
i s given {@92Fhe dhet Avunbmedershipstdaing wchiid asaendingdioy 4p¢ optgsent
gerns of the clothes are renoved by the ions. Because the ions are
har nl ess {nyentienlispbaratiedsed gathet ¢he iovhingloductinsaheld iwiat hole Hair rethovdle
conventi onal goods that use ozone, and mai ntenance cost can be
preventedhbhpﬁﬂﬁﬁnkeﬁaimanMheahﬁhnnﬂﬁdWEmtmdkconnand key is pushed,
this sterilization and deodori zati on operation is executed as an

addi ti onajopeBpr ahkedstd SRR3Rk QtrhEeRR, (Heea wRahakir eaBo il hae Fixiigd through
dewat eri ng, and drying. [0031] Besi des, the dr umtype washi ng-drying

machi ne aﬂ@%@p&g;oh@oﬁ Bﬁ&@rﬁét@manwéﬁrﬁwﬂe hs"edC&ka{ké%ﬁrlhﬁ%Quétfbnt hak

it COI'TpI’ISGS mnotor to rotate the drum and dining the tine of

sterili zae+ Jﬁtx%ﬂ(ﬁydgl%-r %%I&aat{n ‘%{?&?atto gﬁpguéést%ﬁ HAiEr ?mgnﬁﬁsstaﬁ?u m

allow a s ve |ono e drumor bringin

into a sto 00 (o} n hls structure, clothsthat
are eas | SLRIAYEHORAR AL PG R f@f@ biash BTG S o dtesd.
deodori zation operation, that el i cat clothes can b vvashe%gbé
air (air WW9&Rng) Tqig quﬁeth&r%hﬂweo? #itor 4 TESHES. VeRDRETSnEaFHA

an efficient sterilization and deodorization operation can be
per f or medagsrding (ig the present invention comprises:

a water tank;

a drum which is rotatably disposed in the water tank and is used to carry out
washing, dewatering and drying of clothes loaded in the drum;

a circulation wind path which is used to take air out of the drum via g
bottom portion of the water tank and to return the air into the drum;

circulation wind sending means which is disposed in the circulation wingd
path and makes the air flow in the circulation wind path from one end of the
circulation wind path to the other end of the circulation wind path;

heating means which is disposed in the circulation wind path and heats the
air that is flowing in the circolation wind path;

an ion generation apparatus which uses electric discharge to generate ions
that have a function to sterilize and deodorize clothes;

ion supply wind sending means which supplies ions generated from the ion
generation apparatus into the air that is flowing in the circulation wind path;

a command key which as an additional separate operation besides



‘cl ot hes that have no possibility of being damaged and deforned with
the drumrotated. 10033] The drumtype washi ng-dryi ng machi ne
according to the present invention is characterized in that it
conprises water supply mans for supplying water into a bottom portion
of the water tank, and drainage neans for draining the water fromthe
water tank. During the sterilization and deodorization operation, the
heati ng nmeans and the water supply neans are operated, and the

drai nage means is stopped during a grV8n tine duration, thereby water
vapors are supplied into the drum In this case, the step of

suppl yi ng opetatipny @ orsshingt clewhterthguandralyying, gives isedommandt toy Bxecyieant
time of executing the sterilization and deodori zati on operation or
may be casterigidatber aad plesdatizatipnobperaties oftloadivg mldthese iitnt drevdiiusn and
during the tinme of executing the sterilization and deodorization

oper at i onusin@QB4 hiiasion & e ibAs tddebdstike Elothics, aniNell hieéteserine al@drow
the drum are steaned by the heated water vapors and can be fini shed
fluffily. ;Beseus ldthest sndknown that the higher the humdity becones,
the higher the sterilization and deodorization effect of positive and

hi ghe ati on and deodori z posi ti ve an
hedr um and 10 SRRETeph tich 8352 bR ochfph AT FERSR LoRil Ky, BpbiiRce
ddi ti on, ter-spl ubl. ds_of .od tent that t ,of
the cl ot hd¥ GREURRGR i GEplie, B8P BRIER SR8 PO H PRe e O

t hereby the od I fect. bect hi gh. [0035] .The d t

wnshi - ARy SACHE 5 B WG oC OB e a8 S B EH T s

characterized in that the ion _generation apparatus generates positive
and negat (9880} ons. A¢aookisg Aec Bd siuctures Bits that, critaipe  iope cthiak days gthe
positive and negative ions are - 12 - harmess to the human body and
have no celeribigitian oid deadogretidnelupatien js gugrta theslotheshlogdenh iir B dovnh
that of the conventional goods that use ozone, and mai nt enance cost
can be prevénptedahd orriowrcgensiafghe Aththest agesmoied by theend iBenause the
[ 0037] According to this invention, ions having a function to
sterilizei@ndare harmless to the human body, safety is high compared with that of the
conventional goods that use ozone, and maintenance cost can be prevented from
increasing. When the dedicated command key is pushed, this sterilization and
deodorization operation is executed as an additional operation separate from the
operations of washing, dewatering, and drying.
[0031] Besides, the drum-type washing-drying machine according to the
present invention is characterized in that it comprises a drum motor to rotate the
drum, and during the time of sterilization and decdorization operation, uses the
command key to allow a selective operation of rotating the drum or bringing the
drum into a stop state.
[0032] According to this structure, clothes that are easily damaged and
deformed by the sterilization and deodorization operation, that is, delicate clothes

can be washed by air (air washing) with the drum rotation stopped. On the other

hand, an efficient sterilization and deodorization operation can be performed on



deodori ze clothes are generated froman ion generation apparatus, and
the ions are stably supplied=into a circulation wi nd path that
circulates air in a drumirrespective of vibration or rocking of a ~
wat er tank and the drum thereby odor and various gerns of clothes
can be efficiently renoved. [0038] Besi des, according to this
invention, as an additional operation separate fromthe operations of
washi ng, dewatering, and drying, it igj;possible to safely and
efficiently deodorize clothes and kill gernms that grow out of clothes
by stably | yi ions,. . Wh ar, ener.at e [ } enpation
appar at usF?Qﬁ%e gp%ﬁﬁ%tn?lcnnosf%ﬁ]}sgi’ &f ﬁe%lzgeg%rﬂéﬁege%%grﬁ%fg’gg%‘% g{lﬁgs Phftin
(sterilization and deodori zation function) and are harmess to the
hurran,,bodﬁ?té}},eﬂt o the circulation wind path that is used to circulate
the air in the drum Brief Description, s [0039][Fig. 11
is a schefBt vi @h%rﬁéwﬂp%ﬁ”ﬁbﬁ&&% TRFC %@G?HI'g%eto e present
washi ng-dryi ng machi ne according to an enbodi nent of the present

i nvent i onisveahion ripwhoataciepiged] yn dhaivié comprises wafargupply meng ferc huppying
vertical sectional view show ng the above drumtype washi ng-drying
machi ne whiatdt ihte sbeitdmpedidnoitthe waiteri tank,\andfdrainegd miktnefod drainfFigghe 1
and seen fromthe right [Fig. 3] is a schematic vertical sectional

Vi ew showwgerdibn Heewh@at tank. Ddring SHer dieriliaofnd deyddrizdtibs aberadberthe
tank seen formthe rear side in the axial direction (parallel to C L.
in fig. 2hefiingdMEandarlthé Maker suppl means|afd gperﬁed,' fndeths GRAAREd Seans is
vertical sectional view show ng ge above drumtype washi ng-drying
machi ne waioshed Egaggfga@{;&#a}n@ du1§uidth, Ghbiehy vited Mpokd SRtsuBBMled Mnibite 1

and seen
drum. In this case, the step of supplying water vapors into the drum may be carried

n.of the, Drawin

out at the start time of executing the sterilization and deodorization operation or
may be carried out a plurality of times at given time intervals during the time of
executing the sterilization and deodorization operation.

[0034)  According to this structure, the clothes loaded in the drum are steamed
by the heated water vapors and can be finished fluffily. Because it is known that
the higher the humidity becomes, the higher the sterilization and deodorization
effect of positive and negative ions becomes, it is possible to increase the humidity
inside the drum and 1o boost the effect of positive and negative ions. In addition,
water-soluble compounds of odor content that comes out of the clothes dissolve in
water vapors which are floating in the drum, thereby the odor removal effect
becomes high.

[0035] The drum-type washing-drying machine according to the present
invention is characterized in that the ion generation apparatus generates positive
and negative ions.

[0036] According to this structure, because the positive and negative ions are



[Fig. 5] is a sthematic view showi ng an upper portion of the above
drumtype washi ng-drying machine with a ceiling plate renoved and
seen from obliquely above. [Fig. 6] is a schematic sectional
vi ew showi ng an ion w nd supply unit seen from one side.
[Fig. 71 is a plan view show ng an exanple of an operation panel of a
drumtype washi ng-dryi ng nmachi ne. [Fig. 8] is a block diagram
of a control circuit of a drumtype vnghi ng- dryi ng machi ne.
[Fig. 9] is a flowchart show ng an éxanple of a 10-m nute course of
sterilization and deodorization gperation. [Fig. 101 i f‘l a flow chart
showi ng ahaeRlgapicthst heppwPedy apd diFve g sasrosie aifssbandne parts, safety is
[Fig. 11] is a flow chart show ng an exanpl e of an exanple of
r ot at i on- bjghedompatash veitnt thet off the fopnveajtape]l goods that [ wyey 0z9pg, jagdg
timng chart show ng an exanple of control over a 10-m nute course of
st eri | i zaniadnteamitedesidanibzgtréventaperatincrrasing. [Fig. 131 is a flow
chart showi ng an exanple of a 30-mnute course of sterilization and
deodor i za\lgeEntaRe ofihe Mivention 14 -
[0037] According to this invention, ions having a function to sterilize and
deodorize clothes are generated from an ion generation apparatus, and the ions are
stably supplied into a circulation wind path that circulates air in a drum
irrespective of vibration or rocking of a water tank and the drum, thereby odor and
various germs of clothes can be efficiently removed.
[0038]  Besides, according to this invention, as an additional operation separate
from the operations of washing, dewatering, and drying, it is possible to safely and
efficiently deodorize clothes and kill germs that grow out of clothes by stably
supplying ions, which are generated from the ion generation apparatus, have a
function to sterilize and deodorize clothes (sterilization and deodorization
function) and are harmless to the human body, into the circulation wind path that
is used to circulate the air in the drum.
Brief Description of the Drawings
[0039] [Fig. 1] is a schematic view showing an appearance of a drum-type
washing-drying machine according to an embodiment of the present invention seen
from obliquely above.
[Fig. 2] is a schematic vertical sectional view showing the above drum-
type washing-drying machine which is sectioned in the vicinity of the left end in
Fig. 1 and seen from the right.

[Fig. 3] is a schematic vertical sectional view showing an internal



[Fig. 14) is a limng chart show ng an exanpl e of control” over a

30-m nute course of sterilization and deodorization operation. List -
of Reference Synbols [0040]11)hou5|ng [2]ceiling plate [20] water
tank [22a] ion introduction hole (air renoval hole) [30] drainage
duct (drai nage neans) [32] drainage hose (drai nage neans) [ 33]

dr ai nage val ve (drai nage neans) [34] drum [36] drum notor [38] drying
wat er supply punp (water supply neans) [39] w nd sendi ng duct
(circulation wi nd path)

structure of a cylindrical water tank seen form the rear side in the axial direction
_(parallel to G.L. in {ig. 2) of the water tank.

[Fig. 4] is a schematic vertical sectional view showing the above drum-
type washing-drying machine which is sectioned in the vicinity of the right end in
Fig. 1 and seen from the right.

[Fig. 5] is a schematic view showing an upper portion of the above drum-
type washing-drying machine with a ceiling plate removed and seen from obliquely
above.

[Fig. 6] is a schematic sectional view showing an ion wind supply unit
seen from one side.

fFig. 7] is a plan view showing an example of an operation panel of a
drum-type washing-drying machine.

{Fig. 8] is a block diagram of a control circuit of a drum-type washing-
drying machine.

[Fig. 9] is a flow chart showing an example of a 10-minute course of
sterilization and deodorization operation.
[Fig. 10] is a flow chart showing an example of on/off switch control of a
heater.
[Fig. 11] is a flow chart showing an example of an example of rotation-
speed switch control of a fan motor. L
[Fig. 12] is a timing chart showing an example of control over a 10-minute
course of sterilization and deodorization operation.

[Fig. 13] is a flow chart showing an example of a 30-minute course of

sterilization and deodorization operation.



" [ 40] heater- - (heati ng-means) {221 "wi nd sendi hg machine (circul ation
wi nd sendi ng neans) [48] drying water_supply valve (water supply
nmeans) [60] ion wind supply unit [61] ion generation apparatus [62]
wi-nd sendi ng nachine (ion supply wind sending neans) . . [63) w nd
sendi ng duct (ion supply wind path) [63a] flowin opening (one end)
[ 63b] flow out opening (other end) [63c] vapor receiving portion

- 4.

[Fig. 14} is a iming chart showing an example of control over a 30-minute

course of sterilization and deodorization operation.

List of Reference Symbols
[0040] 113 housing
[2] ceiling plate
[20]  water tank
[22a] ion introduction hole (air removal hole)
[30] drainage duct {drainage means)
[32] drainage hose [drainage means)
[33]1 drainage valve [drainage means)
[34] drum
[36] drum motor
[38] drying water supply pump (water supply means)
[38] wind sending duct (circulation wind path)
[40]  heater (heating means)
[42] wind sending machine (circulation wind sending means)
[48] drying water supply valve (water supply means)
[60] ion wind supply unit
[61] ion generation apparatus
[62) wind sending macﬁr}e (fon su-pply wind s:ending means)
[63] wind sending duct (ion supply wind path)
[63a] flow-in opening (one end)
[63b] flow-out opening (other end)
[63c] vapor receiving portion



- 15 - [64]fan case [64a] inlet [64b] outlet [65]blade [65] fari notor
[67] check valve [68] filter [78] steril.ization and deodorization key
(command key) [81]control portion (control neans) Best Mde for
Carrying Qut the Invention 10041Hereinafter, a drumtype

washi ng-dryi ng nmachi ne according to an

-15-
- [64] fan case
_[B4a] _inlet

[64b] outlet

[65] Dlade

[66] fan motor

[67] check valve

(68] filter

[78] sterilization and deodorization key (command key)

[81] comtrol portion (control means) ‘
Best Mode for Carrying Out the Invention
[0041] Hereinafter, a drum-type washing-drying machine according to an
embodiment of the present invention is explained based on Figs, 1 -5 . Fig. 1is a
schematic view showing an appearance of a drum-type washing-drying machine
seen from obliquely above, Fig. 2 is a schematic vertical sectional view showing the
above drum-type washing-drying machine which is sectioned in the vicinity of the
left end in Fig. 1 and seen from the right, and Fig. 3 is a schematic vertical sectional
view showing an internal structure of a cylindrical water tank seen form the rear
side in the axial direction {a direction parallel to C.1. in Fig. 2) of the water tank.

Fig. 4 is a schematic vertical sectional view showing the above drum-type

.washing-drying maching which is sectioned in the vicinity of the right end in Fig. 1
and seen from the right, and Fig. 5 is a schematic view showing an upper portion of
the above drum-type washing-drying machine with a ceiling plate removed and
seen from obliquely above.

[0042] As shown in Fig. 1, a drum-type washing-drying machine according to



enbodi ment of the present i'nvention is explained based on Figs. 1 - 5
Fig. 1 is a schematic view showi ng an appearance of a drumtype
washi ng-dryi ng machi ne seen from obliquely above, Fig. 2 is a
schematic vertical sectional view showi ng the above drumtype
washi ng-dryi ng machine which is sectioned in the vicinity of the |eft
end in Fig. 1 and seen fromthe right, and Fig. 3 is a schematic
vertical sectional view showi ng an intlérnal structure of a
cylindrical water tank seen formthe rear side in the axial direction
(a directiannempdodindedt of ah€. presend ifveditioR) coddprisee avhbesing ankhat forms an
Fig. 4 is a schematic vertical sectional view show ng the above
drum t ype apWeashiéd\eittHe Ahag-tiRcihdtengBivindmhshing €This @RGnE N is composed
the:vicinity of the right:end:in Fig. 1 and seen fromthe right, and

Fig. 5is o@a%%nﬁgaﬁlsﬁ_zvﬂhawo%ﬂg\eﬁ@gp@ SHARGS a4 bb@8mQasé BEhANBMES the
drumtype washing-drying machine with a ceiling plate renoved and

seen from I . | | Q.11 y
washi ng- drlél)?%llgﬂ%gé%’i %@qg%caoécggﬁgdr@gn ﬁ?ﬂ %Ygotﬁ%@%&%%sﬁf%n tyl?)%cﬁ(t ﬁgt and
present invention ¢ rj ses.ahousi 1 t.hat, forns an appeajance o
Phe” ar um FU DESHRRER Bl AomHtH Ha%r pelibf o Brlh BmaPBEIhe56E stk
ceiling plate Zi thah forns theggdoper surface gd a_bottolglbase 3 that
forms the aPgvigrlopeed Rnone pigPnand 3 thp WA TIPPEH OReRiRg 9 444 Acbaily vater
sides of front, back, left and right. The ceiling plate 2 includes a
step poti 6nppl eprading 40fdnsaukrdofuteherer pamed i theoughditiesstepvrarden Ba. dye
step, and a tap water supply opening 9 and a bath water supply

openi ng 16hdesdnibgd?,| &t erpoatien fludt rie gatthnfdbghatkeidst (@pe pordriside htheAs
shown in Fig. 2, on a portion that is part of the back side (the

i nner si déwoafinghy dfothsi dedlivly phite Rhend éd tiengemptadtordoarid the frdvet-to-rear
central portion in the front-to-rear direction (front-rear direction)
of the drdiretipe (fdabidag- dirabdag) MEC e elrud-§ps PrRAsiiand¥aEat mackihe,0n
17 which is formed of a netal plate and to i ch one end of each of
suspensi oRgsfrAsiondmbSnCHIIABR 19Gvhich db $RARAGDT al BA%k3I plite At fhONhRESe3
has a substantially rectangular shape in horizontal section, and the

respecti V%néioﬁeﬂﬁﬂ&Qﬁsﬂéﬁsfoﬁ@?ﬁf@lﬁ‘cbﬂﬁéc?&lrisgiisrr?ggéd.on and in the

right-to-left direction are formed in such nner that they becone

short by of& 9" WR SRR, biksd Rad QW?ﬂ%%Jlgplteicfé?l{ngar %H%aﬂg{j%ﬁy&?&l

washi ng-dryi ng machine conpared wth ody portion orns
t he upper FLi t i - . t he 21 side.of .the hattom
surface of Q@hog" %g‘g?t f(1)1Fn %gpsegﬁge? dﬁ%?ﬂ“%, m\/\ﬂ?ec#g}éﬁ?elseﬁﬂ%m%% 38? i &‘ﬁ
at floor su ce af.ter, installation to support the drumtype
Rashi ng. Rt REE el reton AR R BoPh A RE fatithrt GFege fgn by one or
respective corners OL ) .the su sbaanai ally rectangu] ar bottom
base 3. OWPh¥eRppRring; Bwad direstinnqfoHes drmtEre mashiRaryingnissbimes,
danper nount portions 18, 19 to which one end of each of danpers 50,
51 i s confeepapdavih dhe pedwgorticadt Hyt ferasdtha rppp @otieshehihediopising 1.
machi ne fromthe front side, the danper nount portion 18 is di sposed
on - 17 On the lower side of the bottom surface of the bottom base 3, feet 3a, which come
into contact with at floor surface afler installation to support the drum-type
washing-drying machine, are mounted in the vicinity of the respective corners of
the substantially rectangular bottom base 3. On the upper side of the bottom
surface of the bottom base 3, damper mount portions 18, 19 to which one end of

each of dampers 50, 51 is connected are disposed. Seeing the drum-type washing-

drying machine from the front side, the damper mount portion 18 is disposed on



the left side, and the danper nount portion 19 is disposed on the ”
right side, and the danper nount portions 18, 19 are iqc8ted at the
sane positions when seeing the drumtype washi ng-dryi ng nmachi ne from
the side. J0044] As shown in Fig. 2, the body portion 4 has a
substantially rectangul ar shape in horizontal section, and its front
side is formed into a substantially arc shape in such a manner that
the front side is inclined toward the rear side with respect to a
vertical plane as it extends upward.-BA5-shown in Fig. 1, through the
front side of the body portion 4, a housing opening portion 4a which
comuni cathesleftiridd, rad dbe damipethmoont pordionaf® is iéspvesd g the wighh sidac hnd
other is fornmed, and a detergent case 6 that hol ds detergent, bleach
~and_textithe dofipermeountapuiticas b ct9adre docqiethal thé dalhad posiidomspehent iseding
keys and a display portion are disposed on the front side of the body
portion 4the[RQ45)Pb ovabitigidnging pROLING fRAK teiidela i s opened and cl osed
by a open-close door 5 that is nounted slidably in a vertical

di rection t he ki T ; e
A R S A e R S
and is di | 9IS f.r ORL - .di i n f ft
porti on cBAgE TR feitbs, Afig sicBbal 836 jC ity Bty ARREHRRE] o4
The operat,ion.panel 7 is disposed.tq the.right side of  the detergent
Case 6 arthegh BNEh e DR T SPp it hed el b den HgE WE
portion 4a of .the body. portion 4, and various settings, and operatjon
conmands @ane%éf’ian‘ﬁa@%/aé@?w 2 1 &kiends SBYRHL | ﬁ“o["G‘t‘)lFBft&q 1 Haoyglyéhe
behi nd the operation panel 7 that is described |ater and | ocated

i nsi de t hiEorfrsids eiyipe o PeTHE dr § NABSIRRERNIRS Pertioknirhich cpmguuricates
control circuit 8 which controls operation of the drumtype

washi ng- dihgi ingidenatid tlee iontsifies pb dlerd hobimgr b syithsech witberuiselormedetnd ray,
the control circuit 8 controls operations of - 18 - the respective
portions ddtefghet ciselmthatpe]dvadstérpertdblgaciy and tditile softerencindamepuation
that operation prograns for a "standard course,” a "large |aundry
course, " pdl A thathas operatien keysandxedispRg postichadre igpdsed o thefionsside
washi ng, rinse and dewatering steps (and a drying step) or separately
t he respesftihy Bod¥ p@isionAs described later, in the drumtype

washi ng-dryi ng machi ne according to the present invention, besides

these wasfapsg), devad Bhidisg 8 iﬁ% bB&ticH 808 opRfed aARBE BySH Sfbn-Elbsd S
possible to l'oad clothes Tnto the drum and ' carry out the

sterilizajdpn apd isdﬁggﬁ’t%%%ﬁﬁé’tﬂg iﬂﬁ%&ﬁ#ﬂ@%ﬂe@ﬁcﬂ?gﬁ%é B84} gsrt 0} "Ag
and kill various gernms that grow out of the clothes by pplying air
whi ch COYeAmAASL binke 2 JAL SBRLANS, LRR it Mool e HOGE GRS B0V

in Fig. he step portion 2a

backward ,side of. the ceilj.n t and |.ower ed ne step, a
vator - sudily rsiint ARl Adbey Bfe SRR A BFF a8 inar [,
shown), which s lies town water, into the drumtype washi ng-drying
machi ne, BHTHOR ShOYa-NGRPBHAS QRRDE SEEHER AldhaRPEY PPEH%%&HFOOF?EP&}HW
bat h wat er igtq the drumtype washi ng-dryi ng machi ne are forned. Town
wat er supifAteed 1t B1spotpd torae wight WAt of %ﬁjwp‘sse@tp@ﬁﬁ Scrmsl p1 RPPAT Hekt
wat er tank 20 described later via a water supply pipe 11, the

det er gentPaEkgR agoventhgaliasing gRening/pertien 4p2ofitheibagy tiveticle terebMatiows e
6, and a water supply duct 13 that connects the water supply vessel
12 and t reettivgsend opeitation coinmagds berob himputidh by watser's spgyption.pi pe 11 is
equi pped with a water supply valve 14, and the water supply valve 14
i s contrdhb4s] by ©heheoshieridhind tleuibperBtivw phgelop einedis atedciedskathr and
thereby the control is carried out to supply town water into the

vat er tarkcatéd inkide thetedm ypPwishie Brdss mdclias BEhevnan®d. e b abntrblor
exanpl e, nylon, rubber or the like that has flexibility, and is

circuit 8 which controls operation of the drum-type washing-drying machine is

disposed. In response to a user's setting, the control circuit 8 controls operations of



- 19 - [0048] Besides, a drying water supply pipe 38 which extends
downward is connected to the upstream side of thé water supply valve
14 in the water-current direction of the water supply pipe 11. The
drying water supply pipe 38 is equipped with a drying water supply
val ve 48, and the drying water supply valve 48 is controlled by the
control circuit 8 to be opened and cl osed, thereby the control is
carried out to run town water to a heas-exchange pale 41 descri bed

| ater. The drying water supply pipe 38 and the dying water supply

val ve 48 @M@&@iw@bﬁrq@wmwrﬁﬁﬁ@%eiwhshh@-@yﬁ@eﬁﬁcﬂiﬁwm&h@.manner
[0049] Bath water taken in through the bath water supply opening 10

flows int tdtlont Adkradtt £RSCHRRrd B8b&fse Y ia@|@rgBahind¥pt Rl Pend a;
t he deterggﬁgﬁ%asgnéé Fﬁ% materssupp}y vé§§eﬁ 128haviﬁg?theldetergent

vessel 12 S B o oPRBAo S5 opC e Rt RN Eeg BRI e PP

15 i s equippe jth a bath,water pu 16, and the bajh . water .16
"< cont rofPBn Yl ¢ ADTRBAIPART crrlEl de e BRly PRt e Grcpbpitan i

t her eby tqg ontrol is,carried out ,to supply bath water into the,

wat er t ankieXerun-Hms oy IngwE Baghine a%ﬁ,Ol‘tﬁﬁét dreseRt KnvEsting, besifles
bottoned cylindrjcal shape is disposed inside of the housing 1 in
such a mailirse washing: fewalening ardhAxng Glaps, dsrcsapatde slepniias Bossilo talpad o
a horizontal plane. As shown in Fig. 3, when seen fromthe axial

di r ect i onclothadiintactbe dmupaundldasly aub th@ dterilizatiohgnd Reoddrizationoperationitoal
shape of the water tank 20, the water tank 20 is formed in such a
manner t hdtoddnize ufhipeclothies candf kil ntrials gerdnls bas mowybuindf ithalclahapby
and part of the lower circunferential wall protrudes outwardly in the

radi al di ggspli@g-airwhichtbnRoist poentivd bnt igatiwrioss ifhealdremt side in the
axial direction of the water tank 20 and a back portion 22 of that

forms thepgagr si dg shBwihia Bl &l thEBdgﬁCthia%EbipfmﬁiBﬁ Med/Bichtia ks e bR
- 20 - connected to each other by a"screw 29, thereby the water tank

20 i 5 f or MRyl 1idd BNLPRLLiRODIAL 2 EndUSRERa! oH’é’giﬂe;prhOE | QRtes 3

to which one end of the suspensi I's connected IS osed at the

center po 5‘515@ 0?,%%1{“?% WG éscﬁeﬁgt?: ﬁféﬁ)gsh Wik SHEA LR O{HUEErﬁ?{v%ﬁ %C]{l o

portion 2 ear portion spensi on nodn

o oAb RSB BRSSO
P20, Ol RO RSB BT bR B oS e s
G speses, L ARe,ERL BILSM: 3o SSoL00, 00,84 LRE. 2o 0. 00

on the left side, and the danper nount portion 27 is disposed on the
ri ght si depeming®flewsdairewaien ik Paleseibad nipr visn waler|supplyadpadl.tthe
sanme positions when seeing the drumtype washi ng-dryi ng machi ne from
t he si de. deteEsnl cass 6sAovateT supFlygvessel 12Hwvingmothe dstargard wasel6,i andegwaisped
with a water tank opening portion 2l1a which is opened facing the
housi ng opepplngupbtd thah camnecty tha veterrmppit ersstlaizikandpidiei wagepank i20rwit
2l1a, a door packing 28 is nounted between the water tank opening
portion 2&éahasitiet. 'Ehehweisr ngpipesipa gl po etybipped avitloa aetaesippgiptalve 14,
openings with each other in a water-tight manner. The door packing 28

i's equi ppest e Wakr Repplgwalwol4 isodbnddlled UG BniBNERFuit Bab bl c%'ea&a on
of the water tank 20 is not easily transferred to the housing 1. Wen

the open- ghPeRs HQher@bjr $heS k@Al is Eﬁﬁe@%ﬂ"t&k@ﬁﬁy\g&% wate @ 1RERhter
e

portion 28b of t door packing 28 cone into a Wwater-tight contact

with eachygihgy ,THeh.ggﬁp)gth]gLﬂ&tiﬂ S8re B of ABler20 foF e%ﬁisﬂﬁgé;&;ﬂ,m,

fromleaking via the hous opening portion 4a. e wat er
duct 13 1 53988 Ghe Fikk tnhf as BOkBN:PCLL 2P BLclfi® UPRSLL ' 98n0L: BilE

vibration of the water tank is not easily transferred to the housing 1.



-21 - supply opening 10 flows into the water tank 20 via this water
“supply duct 13. [0052] On the other hand, as shown in Fig, 2, a
drai nage duct 3Q that is used to drain the water, washing liquid and
the like in the water tank 20 to the outside of the water tank 20 is
connected to a position that is present on the | ower backward side of
the water tank 20 and is lowest fromthe floor surface. This drainage
duct 30 is connected to a drai nage ho$®-32, which conmunicates with
the outside of the water tank 20, via a filter unit 31 to renove |int
cont ai ned[3048} he WBesides,fd duying waternsupiply wineess vevith 2oteadd dpvenveard is
dr ai nage val ve 33. The drainage valve 33 is controlled by the control
circuit 8ctundatedopethedipatrchm Isiwesf the wdat supipéy waven4 dnaheagaefewrant he
32 and t hgjgéain6FaRe WakatGu gﬂﬁ@ﬁi.%eﬂH ifpag@eBply pipetddeisRheippad
i nvention. [00531As shown ?gly ig. 2, in rf% wat er tangjpzo, IiEe he
wat er tank,20 4 i t L 4ed i lica i :
vi#Oa iyt Uih 3 sﬂ?%g?%tlﬂequ, b e Qﬁfjuihgqfrdt& ls%;}’ﬁl ]P\?q[l{rr]ez 48 is

di sposed i n such” a“manner axis (C L. Fig.

cylindrica IS, i . i .

o ane.  ns CORBTIRA Y e Ent QY BB Rpadoii? clohet InliRbl AT Bl 5
drum 30 is digposed substantially coaxi al W th the ,axi f. the
upper ci rEifﬁlFéroé’ﬁttPa]iunvﬁ’l“fn W&Fh %\/&F%tr BXC ﬂgezﬁgleli}‘ S?Tﬁfbeaolra}ﬂ', Thée
di stance hetween the |lower circunferential wall of the drum 34 and
the | ower dBfiR& WRTeE SERPIVAMIPRAR 1 andr the Ky ligataier SUPILY J6lvert comptise yater
outwardly in the radial direction is larger than the distance ..._...
bet ween t BePRIppeentin bigpreseabinivanrtioml | of the drum 34 and the upper
circunferential wall of the water tank 20, and a wi nd sendi ng duct 39
descri bed[d048kr i Bathi wptes dakenninathepaghe thechatk evateheidpdyvepening 10 flows
circunferential wall of the drum 34 and the | ower circunferenti al

wal | of t heowatater taakkR02Rsdritad lpteotviaid sthomitenpiteyls] the detdihent tdse 6,
radial direction. The drum 34 is equi pped with a drum opening portion
34a that us wpenssbpipebagl {hRakiapshadetopent tge BPaid ek dateaRdpplfiuct
wat er tank opening portion 2la, and laundry is | oaded and renoved

into and 13 emattcBRnébits! Medfatét Sufle vBAUE 1D En® RN AGT RAIK 2O Wittsacht diBer.
wat er tank opening portion 21a, and the drum openi ng portion 34a.

[ 0054] TheTgg Yy3datbs &gﬁ'ﬁ?ﬂ?‘gﬁ%ﬁmg Mtﬁwagéft@fg@ %:Jnélhlﬂle %?tlﬁx%%lgr

through the entire c surface o ndrica

(in Fig. . ‘ h

hol ee. 34nP2PE tor ptild b1 Boiid eIl WBe oBOM, NG BbRE By
comuni cat;e the jnside .of .th ter.tank 2 nd the ipside of the
drum 34 w ehcogﬁglnlsoctaﬁ-éerd °§]5tt? g%ﬁmﬁYE%t%%%?mg%%‘et‘ﬂ@eﬁ HQHE;%E in the water
tank 20 a e drum 34 can_fl ow, between th ter tank 20, a he
rum 39, BePhe {ARGEOHE R e onieqhin S DhARISs o Beagh SV Ereal
protrude toward the genter axis of the cylindrical body of the_ drum
34 are di EFedydisnese Gaine of @Piﬂp@wmaﬂaﬁ@l amavsedat Hiesvipr RnkgAier
that they present a rotation symetry having a n-turn (n: a natural
nunber eqiiglineddowpwaidsd gér 0T én ahporonidi plaim Astsbowhrindtig. & edtenaken
direction, for exanple, the baffle plates 34a are disposed at three
poi nt's ( 3frbur ther Bt diggttiani(8)dirlctibntparalRl 3o €f1.1208g. 2) bf the cyiasdhicap

step or in the rinse step, as the drum 34 rotates,
shape of the water tank 20, the water tank 20 is formed in such a manner that the
upper circurnferential wall has a cylindrical shape and part of the lower
circumferential wall protrudes outwardly in the radial direction. A front portion 21

that forms the front side in the axial direction of the water tank 20 and a back

portion 22 of that forms the rear side in the axial direction of the water tank 20 are



the baffle plates 34c repeatedly lift |oaded |aundry and | et them
dr-op into the washing water or into the rinse water sc that the
washing or rinse of the laundry is carried-out. 0055]On the center
portion of the rear surface of the drum 34, a drum shaft 34d whose
axial direction is the sane as that of the cylindrical body of the
drum 34 is disposed protrudi ng backward. The drum shaft 34d
penetrates the bottom surface of the back portion 22 that forns the
back side of the water tank 20, and its - 23 - tip portion goes into
a drum not or 3 hat . i n el I,LC r ' ' e
rear side C8Pn?(ﬁ%d an%alghﬁgl}letr% N ﬁ%z? ’nthgp %gr%%%%qﬁizﬁﬁﬁgggﬁn
conprises ,a notor, coyer 36a to.cover the oquter cjrcunference, ;a

beari ng SéW“Fop‘?rgf’ﬁt bl § LHPFEN TRy Bﬂﬁ’é’ﬂa?? {5?4&’%1%1 BEoFI% e e
rotate the drum shaft_ 34d, agg a stator_36d.to give rotatiqn power to
the rotor SBERENBIPDNAG NSt Fennesiede Is Misnoged Rt o FoNtelh PortiRn (Gntheoupper
circuit 8 the drumnotor 36 drives the rotor 36c via the stator 36d
to rot at e disemferantidsurfbgosgishoffonhporiiontiloRnghe rerapaitivg 3 e sgspgnasion
opening portion 34a, a constricted portion 34e is so forned and

di sposed asotm goedanes sorahlicr onenentl afrdfeeruspensiond54 fseconnscidd ioflisphsed
drum34 in the radial direction, and a liquid balancer 37 is fixed

al ong t he githe UsHier pEreion OF thd BadlRsd rsidy EXhp Qlfpe BirSdeferdrieal Isuefatdlof
bal ancer 37 is conmposed of an annul ar hollow case and a |iquid such

as salt V‘@g?'&aﬁ@ orltfdf 22, Psﬁfiabé,ld%ﬂe@ ﬁ&ﬁltﬁﬁ}?ﬁ@ﬂ@@@?itﬁ WhRal aRcadye

to uneven distribution of |aundry occurs ing the tine of a

thi's 11 quidcpel tisdanont S o5t BibcRARRELRbpk h TS PEREY B SHE
I R T
| over i r GUFGT i HsBHHPR e 101 10haidh RS HAP ATUCoRaI dici
Uia the bAPOBHHORAE FEtIrIRs ERh T PO TH SOEH o 28420 FEF IRRR BbHTE

end. The back end of the wind sending duct 39 is connected to a fan
case 45 desmeipgaeitionapden sqaias theghumetype srashing-diying machine oa fhe siglg.
forms a wind sending opening 39a that is |ocated between a | ower edge
of the watlé®514 ank Apswviyinpbigt 2.0Me fiant pastion 21 is equipped with a water tank

opening portion 21a which is opened facing the housing opening portion 4a.
Around the water tank opening portion 21a, a door packing 28 is mounted between
the water tank opening portion 21a and the housing opening portion 4a to connect
both openings with each other in a water-tight manner. The door packing 28 is
equipped with a bellows portion 2a in such a manner that vibration of the water
tank 20 is not easily transferred to the housing 1. When the open-close door 5 is
closed, the open-close door 5 and a seal portion 28b of the door packing 28 come
into a water-tight contact with each other, thereby liquid in the water tank 20 is
prevented from leaking via the housing opening portion 4a. The water supply duct
13 is connected 1o the center portion of the upper side of the water tank 20, and

water that is supplied through the tap water supply opening 8 and the bath water



- 24 - |lower edge of the druntopening portion 34a. Via this w nd
sendi ng opening 39a, warmair is blown toward a | ower portion of the
i nternal space of the.drum 34. [0058)As shown in Fig. 3, a heater
portion 40 (heating neans) is disposed in the wind sendi ng duct 39.
The heater portion 40 conprises a heater case 43 and a heater 44

di sposed in the heater case 43. The heater 44 heats washing water or
rinse water in the step of washing or Tinse to rise washing and rinse

effects, andheats. t ir . e t he dr st ep.
[0056] As SHORMA oPiie 45 B hfd thE5eE %@%%@gagﬁlg il gl Hh%s

dehum di fi cat on i sposed i eft-s orti,on o

Gefined bidiebn trﬂfpﬁw%ﬁ i o8 shueR Pl aretrecturtp TRESed,
tank 20 and_t he outer ircunferential surface of the_drum 34.
The heat Ex@méimie "rﬁtﬁ%é"a& irg Wuihanghihedikede dhq Balr tagkAddo thaguisidest
that is supplied via the tap water supply opening 9 and the drying
wat er suppieywpiepéard®2q is connedied tche pheifion dhathiappsent en thedlowep bedotartihe
air in the water tank 20 in the drying step. [0060] As shown in Fig.

3, a W ndsigemrditiegwatar tinke042d (< lawmst Abmothe Foodsiaréaed] Tigis desinsge dwct 30
di sposed on the left side (the right side when seen fromthe rear

side) of @& tiREAQH @Rimdke hage B2AWhaW ddgRulbathbavidRtRs ob@He #0the
The wi nd sendi ng nmachi ne 45 is conposed of a fan case 45, a bl ade 46

housed i nyLbg &aR z§a§ﬁ é‘?llte@ﬂﬁltaslf RNt eohaihed & ghd Datdd AlFin 6-

This fan notor 47 is directly connected to the blade 46, and rotat

the bl adepdt, B Gl Sor 000 viaT D ttnge 5000 s}g g&f]egatﬁ%ﬁgﬁ%%ﬁ

air that has come via't exchan e

o051 spef i) i okBhedrit o Y AP

washi ng- dryi.ng, nach gﬁ%@,ﬁga;r;;@& 3 $9 . Drdii5. FEELEEAAR LLRB, B grabie,
hose 32 and the drainage valve 33 comprise drainage means of the present
invention.
[0053] As shown in Fig. 2, in the water tank 20, like the water tank 20, a drum
34 having a bottomed cylindrical shape is disposed in such a manner that the axis

(CL. in Fig. 2) of the cylindrical body is inclined downward 5° to 30° to a

horizontal plane. As shown in Fig 3, the axis of the cylindrical body of the drum 30
is disposed substantially coaxially with the axis of the upper circumferential wall
of the water tank 20. In other words, the distance between the lower
circumferential wall of the drum 34 and the lower circumferential wall of the water
tank 20 that protrudes outwardly in the radial direction is larger than the distance
between the upper circumferential wall of the drum 34 and the upper
circumferential wall of the water tank 20, and a wind sending duct 39 described
later is disposed in a space between the lower circumferential wall of the drum 34

and the lower circumferential wall of the water tank 20 that protrudes outwardly in



- 25 - duct 39 and the wi nd sendi ng opening 39a and vaporizes wat er
content qof laundry. Danp air that contains a | arge anount of, the
vapori zed water content is cooled by the heat exchange heat 41 so
that the water content condenses and the danp air changes into dry
air. The dry air is sent by the wind sending machine 42 to the heater
portion 40 di sposed in the wind sending duct 39, where the dry air is
reheated by the heater portion 40 and is used to renove the water
content of the laundry. These operati-@8s are repeated until
conpletion of the drying step to dry the laundry, thus the dying step
proceeds. thegaliskedirdioneTherdrpar 34 dnediippédwitheadren cyendes poaion b,
and the wi nd sending machi ne 42 are di sposed on the | ower portion of

the water thank odened NRER tHBIHMAEHE Vpenbighpetigeda ydtihe washianl oRhels
and the rinse water in the washing and rinse steps, and lint and the

l'i ke adherng,f 914, B8F SaFRFP & 1Ba Gl arRPrenfiVRY $ito ahfGfsh Nex Brur 34134 the

w nd suppl’y unit that 1s & distinctive structure of the drumtype
hi na- de vi i . . ti .
oxpl a1 ned T RAe GREIACRAREATAL B e EnB IGRaRR pOER 2187 e the drum

sectional view of the drumtype washing-drying machi ne seen fromthe
right, Fi §PeRRBPORI$datic view of an upper portion of the

drumtype washi ng-drying nmachine with the ceiling pl enoyed an
seen froml¥StH quel ea‘ifé‘?b?*éﬁaqlppa?& & aéf%re ¥ tﬁ%ﬁige{eﬁd’ﬁ It?‘\r/?‘éﬁ?\}
of an ion w nd supply unit seen fromthe sjde. [0063] As shown in
Figs. 4 athe sntiwgrciicymioventialsinsiarg ofiHia cdthdeisahidyeldn di8-i o wrdedd smallbon
apparatus 61 that generates positive and negative ions with the aid
of el ect r holedi Bibharegroputi a0 ahgeiherasmalhdiokes ridbrage mad hawn).i Bhe sod vy
wi nd sendi ng nmeans) 62 that sends positive and negative ions which
are gener abkd 3fbae bhaed encamnaniatiedhe dgide aft ths whiter tamd 2@ Andvitidinside
sendi ng duct (ion supply wind path) 63 that - 26 - supplies positive
and negat ig§ thel dxiagn 3ivith edcle oBRned tia€ cthef wamt hidktHedit ug® e fial wetdr tank 20
apparatus 61 into the wi nd sending duct (circulation wind path) 39

via a cyl iaAdrthe @ruin0u ta FedUbdtivesn ied vatddefilnab dnd fher Ameh Bar Ougihean
upper portion of the water tank 20. [0064] The ion generation

appar at us j6derivsa 1 PBf MBRRALALIILS bhifidipl A8 siakas Fﬁﬁﬁidbith{ﬁraﬁﬁ&e%&@é :ja&@s of

ions and sends theminto air that has been taken in by the wn

di ) o _ I _

ol ter nat | o el GG the B g4 O 0IAER. he (AR pRbe 342 gre disposed

oni zati on_oh q ¢ . ) ¥

nthe ar i PLREPLBRRECHE: yBer pERERL £ SASHERA Wl d SRR R ¢
h f I -14(H20 i.s..chiefl, t ed

Cons. - and thaSHPReaEl 7 of rareoreritharad EAR oo WhRchon®

5222?!3:26?& &gfr{p e!a,vtﬁe gé}'ﬂe r}‘:? gst éf-i/aearle %?sspo%g %tltﬁggenpo?x?tcsi [g-%ﬁr ﬂ%?gt{psn axis)

at intervals of 120° . In the washing step or in the rinse step, as the drum 34 rotates,

the baffle plates 34c repeatedly lift loaded laundry and let them drop into the
washing water or into the rinse water so that the Washiné or rinse of the laundry is
carried-out.

[0055] On the center portion of the rear surface of the drum 34, a drum shaft
34d whose axial direction is the same as that of the cylindrical body of the drum 34
is disposed protruding backward. The drum shaft 34d penetrates the bottom

surface of the back portion 22 that forms the back side of the water tank 20, and its




H202 or OH as active species through chem'cal ‘reaction. It is known
that because H20 or COH presents extrenely strong activation, these
conpounds can be used to surround and renove floating matters such as
floating particles, airborne gernms and the like in the air. Here, OH
is a kind of active species and represents radical OH Chem cal
reactions in which H202 or OHis generated fromlIr(11.20)n and 02
-(1120)m are represented by the follow ng fornul ae: [0066] kr(HRO n +
02-(1120)m --> OH + 1/20, + (m + n)-23:0(1) HL1-120)n + 11*(H20)n2 +
02-(H20)in + 0, - (H20) m > 2 OH+0, +(m
+ rn' + ntip pordidd gosAntold dik? @atort36] tHat 14, 20) alectric G t¢iHAMich is mounted
02-(1-120)m" - 27 -

, on the rear side of the back portion 22 with a screw 35. The drum motor 36
comprises a motor cover 36a to cover the outer circumference, a bearing 36b to
rotatably support the drum shaft 34d, a rotor 36c to rotate the drum shaft 34d, and
a stator 36d to give rotation power to the rotor 36¢ hy magnetic force. Based on
control by the control circuit 8, the drum motor 36 drives the rtotor 36¢ via the
stator 36d to rotate the drum 34.

[0D58) On the portion surrounding the drum opening portion 34a, a
constricted portion 34e is so formed and disposed as to become smaller in diameter
toward the inside of the drum 34 in the radial direction, and a liquid balancer 37 is
fixed along the circumference of the constricted portion 34e. The liquid balancer 37
is composed of an annular hollow case and a liquid such as salt water and the like
filled in the case. Even if imbalance due to uneven distribution of laundry occurs
during the time of a high-speed rotation of the drum 34 especially in the
dewatering step, this liquid balancer 37 can cancel the imbalance by movement of
the liquid therein.

[0057] As shown in Fig. 4, the wind sending duct 39 is formed in a right-side
portion of the space defined between the inner lower circumferential surface of the
water tank 20 and the outer lower circumferential surface of the drum 34. The
wind sending duct 39 forms a wind circulation path that takes cut air from the
drum 34 via the back end and returns the air into the drum 34 via the front end.
The back end of the wind sending duct 39 is connected to a fan case 45 described

later. The front end of the wind sending duct 39 forms a wind sending opening 39a

that is located between a lower edge of the water tank opening portion 21a and a



H202 02 (rn+mM + n + if) H20(3) [0067] _ This “OH acts on and
deconposes C-C bonds, C = C bonds, and C = 0 bonds of organic .
conpounds that becone sources of odor, thereby a odor renoval effect
occurs. Hereinafter, deconposition actions of conpounds that becone
typi cal sources of odor are represented in chem cal fornmnulae.

[ 0068] Reaction with acetic acid: CH COOH + 8 OH-->2 CO2 + 6 H20(4)
Reaction with acetal dehyde: CH CHO + -3~ CH -> 2 CO, + 7 H20(5)
Reaction with benzene: Cons + 30 OH --> 6 CO2 + 18H20(6) (0069]As

shown in Foger Bdgel dtahvi HmSERAIRPpoREEHI e, O& {15s WP esATIngbpanihariga,
case 64, a blade 65 housed in the fan case 64, and a ion supply fan

not or 66 t@?ﬂgp iggssolB@ﬁ tBlvadS Baver PBRIchAN ik R1841 %ﬁcé oF B Qrdh R resin

into a sing and as shown in Fig. 5, a circular inlet 64a

havi -sh b ; \

eV 192 O3, RE BT, £ I0FAEHel BEANANY NEqHAPSe 2L A5pead
i de.  As . i n,Fi k I 67 1. d at th

Ut et 6abhe g riding peti dheriealr Fpoie: {ERrAEr T A TR e 4 ABA

case 64. Besides, a filter 68}; s di spose,lj]%a the inlet 64 .covering

Cho frame 159iar Gdiopased.in. the Csalsy FRRS Foor a6 IBRIGE P4 PoRis BRaIEE jester O

directly connected to the bl ade 65, and )
rinse water in the step of washing or rinse to rise washing and rinse effects, and

heats the air in the water tank 20 in the drying step.

[0059) As shown in Fig. 2, the heat.exchange plate 41 for dehumidification is
disposed in a lefi-side portion of the space defined between the inner lower
circumferential surface of the water tank 20 and the outer lower circumferential
surface of the drum 34. The heat exchange plate 41 has an opened sectional shape,
and water that is supplied via the tap water supply opening 9 and the drying water
supply pipe 38 is run on the heat exchange plate 41 to cool the air in the water tank
20 in the drying step.

{0060} As shown in Fig. 3, a wind sending machine 42 (circulation wind
sending means) is disposed on the left side (the right side when seen from the rear
side) of a lower portion of the rear surface of the water tank 20. The wind sending
machine 42 is 'composed of a fan case 45, a blade 46 housed in the fan case 45, and
a fan motor 47 to rotate the blade 46. This fan motor 47 is directly connected to the
blade 46, and rotates the blade 46 by direct driving. The wind sending machine 42
takes in air that has come via the heat exchange plate 41 and blows the faken-in air
into the heater 40 disposed in the wind sending duct 39.

[o061]) Specifically, in the drying step of the drum-type washing-drying

machine, air heated by the heater 40 flows into the drum 34 via the wind sending



rotates the blade 65 by direct driving. The wi nd sending machine 62 _
takes in air through an opening (not shown) and the |ike for heat

radi ati on fornmed through the housing 1 and sends out the taken-in air
to the wind sending duct 63. - 28 - [0071] The ion generation
apparatus 61 is nounted on a position which is present on the upper
surface of the fan case 64 and backma?g fromthe inlet 64a, and its
di schar ge portion is located at a poSition in the wind sending path

t hat extends ro he J Iet 64a tq the outlet 64b. The fan c 34 is
fixed to fHe %ﬁﬁ‘& &VGh ﬁ%‘EFHPS BBFHPB 98 §0q LRROTIZEY, Waﬁ%f CoRign Bﬁaﬁé
right-side upper wall end potion of the hou5|ng 1 with a screw,_ Thus,
an unusedDapacar fhag ﬁ@ntab@\ﬂelafa@émulémﬁﬁ@ wnorized saterroatest is eroledhber
~tank 20 can be efficiently used to di spose the ion generation

appar at us th@lhean éxchemgaiheat 4esalited theoriterecoptent [0odapsas anh dhe dampFenlgs
4 and 5, the cylindrical ion introduction hole 22a for air renoval is
formed unilidiges ynteideh adm Chishdrg ughisasdne by thepend pentdingnmadhitd@2 to the
circunferential surface of the back portion 22 of the water tank 20.

There is BedthSkoftdat 40 QispRb&Y id $hé WARA | seHdinBt @udthe, Akt Ihe W9 Nair is
internal pressure of the water tank 20 is high, the water flows back,

ther ef or €y AMGVERELR phithl 46 BE 10 Asdd i AL B0 NICechRhl o the

formed to airr fromt water tank 20 for a low internal pressure

°% f o moalaEhd 1«'Eflhar gBOO A %Qﬁ%@éag&a ruc%g@;?pl@%&ﬁ ohdy &W?n(go &%‘% i} rag*d

is forned ofl s n an ur'e |V|de

| ower por it fitting,the u rtio
wth eachtis AEp g o bk %Vpgpméeed% rfed ARChedlfiar 838 4R 1edlos
forward is forned at one d of the wind sending duct 63, The flowin
openi ng 63BFEE R hench i W Wﬂ‘dd\??d’tdl%miag %rﬁ%e%&ee%sm%e@ 58 Badlpuer
64b of the fan . case 64. shown in Fig , the body portion of
the wind RENERY thrwetesdama30, arhg?ealaambﬁss %%ﬁ‘tlblﬁﬁ%ﬁé byrap avashing waler
extends fromright to | eft over the back potion 22 of the water tank
20 As shosiwd the ririsg wefer i the washing anpansngepabnd izt apd thedikeadbreng to s
formed at the other end of the w nd sending duct 63. The fl ow out
openi ng 68iese members can be removed.

[0062] Next, an jon wind supply unit that is a distinctive structure of the
drum-type washing-drying machine according to the bresent invention is explained
wit reference to Figs. 4-6. Fig. 4 is a schematic vertical sectional view of the drum-
type washing-drying machine seen from the right, Fig. 5 is a schematic view of an
upper portion of the drum-type washing-drying machine with the ceiling plate
removed and seen from obliquely above, and Fig. 6 is a schematic sectional view of
an ion wind supply unit seen from the side.

[0063] = Asshown inFigs. 4 and 5, an jon wind supply unit 60 comprises an ion
generation apparatus 61 that generates positive and negative ions with the aid of
electric discharge [discharge), @ wind sending machine (ion supply wind sending
means) 62 that sends positive and negative ions which are generated from the jon

generation apparatus 61, and an wind sending duct {(ion supply wind path) 63 that



- e ———— o

- 29 - of the wind sending duct 63 is disposed away from and faci ng
the ion introduction” 22a of the upper portion of the water tank 20.
Here, the distance L between the flow out opening 63b of the w nd
sendi ng duct 63 and the ion introduction hole 22a of the upper
portion of the water tank 20 is set to about 17 mmin a usual state,
which is the shortest distance that allows positive and negative ions
generated fromthe ion generation app&éatus 61 to be efficiently
supplied into the water tank 20 avoiding collision which is caused
bet ween t happliepesitiveopa nBgatid o ehhidte ateogeneritsd foed tigniohogenePidivn
when the ion introduction hole 22a is noved upward by vibration of
the water agﬁé‘ﬂét&é! sTh@itd NRET wih@Rh&hg Odud (diRaldiocawnand gmﬁplmvﬁa?:fa
of the wind sending duct 63 is set to about 29 nm and the I nner

di amet er gﬁérié%??ﬂs ﬂlgrgpﬂt&g&&i HETe 1298 1R i£rofbRd ArohfiEa i RBEE: RAbA 8P HRS

t he wat er

water tank 20.

[0064] The ion generation apparatus 61 is an apparatus that generates positive
and negative ions and sends them into air that has been taken in by the wind
sending machine 62. Specifically, for example, when an alternating-current voltage
is applied across electrodes, an ionization phenomenon due to electric discharge
and the like occurs in the air, thereby positive and negative ions are generated. In
this phenomenon, for example, H*(H,0)n is chiefly generated as positive ions, and

0Q,”(H,0)u is chiefly generated as negative ions.

[0065] These positive and negative ions H'(H,O)n and O, (H,0)m generate
H,0, or - OH as active species through chemical reaction. It is known that because
H,0, or -+ OH presents extremely strong activation, these compounds can be used

to surround and remove floating matters such as floating particles, airborne germs

and the like in the air. Here, +OH is a kind of active species and represents radical
OH. Chemical reactions in which H,0, or - OH is generated from H*{H,O)n and O,
~(H,O)m are represented by the following formulae:
o0Se] (.0 + O, (10)m
-» - (0OH + 1/20, + (m + n) H,0 (1)
H*(H,O)n + H*(H,O)n’ + O, (H,0)m + O, (H,0)m’
= 2+-0OH+0,+(m+m" +n+n)HO {2)

H*(H,0)n + H*(H,0)n’ + 0,”(H,0)m + O, (tL,O)m’



.'I, g

| arger than the inner dianmeter 02 of the ion introduction hole 22a,
which is a“design that nmakes it possible to cope with a positional
error of the ion introduction hole 22a-that occurs at the tine of

di sposing the water tank 20. [00 74] A vapor receiving portion 63c
that lets vapors comng out of the ion introduction hole 22a turn
into water drops and drip on a portion_of the outer circunferenti al
surface of the water tank 20 is forméd‘unitarily with and around the
fl owout opening 63b of the wind sending duct 63. [0075]Fig. 7 is a
pl an vi ew of an oper at idAParel. ¢f (m remdrdmttypd:GQhashi n§ dryi ng
machi ne. An operation panel 7 is equipped with a power on key 72, a

- powver of f {é@y] 73, FhivasOHMtsdsY bid) dsoki Sdtek €YC BdndspQd= T Bdrds| AMPOSE
key 75. The power on key 72 and the power off key 73 are keys to

suppl y/ st electric power to the drumtype washing-dryi chi ng.
The s hi o0 EAROT 5 Gaftit ot hE bhe ooty sRN B8 oy, TRy e
washi ng and dewategring, or carry_out,only drying . of laundry, that is,
o oel act RS Aatifch gt HTrie SeOTgbn, SaonTiE - ConPopdi et
key 75 is a key to send a conmand to star{ operation of the drumtype
washi ng- dPpeame HRigH prressP! cdosaigpeprasandachin ¢hemisa fepatasme during t he
operation. [0076] The operation panel 7 is equipped with a course key
76 and a d9088hg cdienctiorkeith Ageticimid:course key 76 is a key that is
pushed to carry out washing and dewatering w thout drying, that is,

to select the washiOHJCOOH se8 - Dt e y2 0P, ke H[D is @ key that is
pushed to select the drying course when the drying course is selected

or to add the dr yﬁé&ﬁSﬂ%&%c@fﬁl&J}ﬁdE‘;‘as hi ng course
CH,CHO+10+-0OH -~ 2C0,+ 7H),0 (5)
Reaction with benzene:

CH,+30-0OH — &CO,+ 180 ()
{0069) As shown in Fig. 6, the wind sending machine 62 is composed of a fan
case 64, a blade 65 housed in the fan case 64, and a ion supply fan motor 66 to
rotate the blade 65. The fan case 64 is formed of a resin into a single body, and as
shown in Fig. 5, a circular inlet 64a having a cross-shape frame is opened through
the upper surface, and as shown in Fig. 6, a cylindrical-shape outlet 64b is formed
at the rear side. As shown in Fig. 6, a check valve 67 is mounted at the outlet 64b
so that air is prevented from flowing back into the fan case 64. Besides, a filter 68 is
disposed at the inlet 64a covering the frame portion.
[0070j " Theion glﬁply fan motor 66 is dire;c;tly connected to the blade .55, and
rotates the blade 65 by direct driving. The wind sending machine 62 takes in air
through an opening {not shown) and the like for heat radiation formed through the

housing 1 and sends out the taken-in air to the wind sending duct 63.



—+0677] For--exanpie,—at— i i ;
current kind of operation_.node is switched successively to another
kind of operation node refating to washing of a plurality of kinds of
operation node that are presented over the course key 76 by a 3 X 2
array and the another kind of node is indicated. For exanple, the
indication is switched fromtop to bottomand front left to right.
Specifically, if the course key 76 is_qushed one tine, a "standard"
node is turned on, if the course key 76 is pushed one nore |ine, the

"st andar d" e isturned off.and a "war " e i ned.an.
and 11 1 ndoBofl se A8 8 Sr sl SauplIoT A Bhpisri s Seel {ly e

water" node is turned off and i ead a "l ar | aundry: nogde .i

turned on,PIe§Rat 8ByR8 UPPRLSHHaC E?ﬁt‘% T %asgggcaﬁlsl?s{;%w T féf”é“c&'ﬁd.nfet 64a,

[0078]. Also when the drying,course.key 77 is .. pushed, kinds of

oper at i on aRgdids Aicheea pordernisslocrigdAtdt arsitieR 1arhe avirs rendme path dhebn

nmode relating to drying can be successively selected. [0079] Further,

t he oper atdxtendpafiiesh thej nlescfifiapise thenpuBetadsr eflig ifomichenb4ariel fixed to the

deodori zation key 78 (comand key). The sterilization and

deodor i zatsuepedsinn ZRunt Pbrtion $7 dsdec¥igt Bhiend stoother Bgleesideheppért wal evat

necessary to wash |aundry, but it is desired
potion of the housing 1 with a screw. Thus, an unused space right above the
circumferential surface of the water tank 20 can be efficiently used to dispose the
jon generation apparatus 61 and the wind sending machine 62.
[0072] As shown in Figs. 4 and 5, the cylindrical ion introduction hole 22a for
air removal is formed unitarily with and through a left upper portion of the
circumferential surface of the back portion 22 of the water tank 20. There is a risk
that if water is supplied into the drum 34 when internal pressure of the water tank
20 is high. the water flows back, therefore, to prevent the risk, the ion introduction
hole 22a is formed to leak air from the water tank 20 for a low internal pressure of
the water tank 20,
[0073] The wind sending duct 63 is a part that is formed of a hard resin and
has a structure divided inio upper and lower portions, and is built by fitting the
upper and lower portions with each other. As shown in Fig. 6, a flow-in opening
63a that faces forward is formed at one end of the wind sending duct 63. The flow-
in opening 63a of the wind sending duct 63 is connected to the outlet 64b of the fan
case 64. As shown in Fig. 5, the body portion of the wind sending duct 63 has a
gradually bent plane shape that extends from right to left over the back potion 22 of

the water tank 20. As shown in Fig. 6, a flow-out opening 63b that faces downward

is formed at the other end of the wind sending duct 63. The flow-out opening 63b



to carry out deodorization of the clothes. For exanple, -if clothes -
that smell of cigarette are | oaded into the drum 34 and the
sterilization-deodorization key 78 is pushed, content displayed on a
di splay portion 79 is changed dependi ng the punber of pushes in the
foll owing order of: "10," "30," "10," and "_30." Here, the underline
"" means that the drum34 is rotated during the sterilization and
deodori zation operation. Wien the start/pause key 75 is pushed with
the "10" or "30" displayed, air that Q?ntains positive and negative

ions is supplied into the drum 34 for “the displayed tine duration

wi thout rotating the,drum 34, .and the sterilization and.deodorjzation
oper at 1 on of e S Ba et o Boutoa ey diogh o PSR Gn
drying. Wien the start/pause _key 75 is pushed vvif}h the "10" or " "
di spl ayed22aiof thé,3ppercpariph of 1B mafsrdank d0nEgen ithe dighnee s betymsniiag
into the drum 34 for the displayed tinme duration with the drum 34
rotated, &ow-oweopsning §3bzef therwiadseadingotuck £8i2oml Bisdpatingadiaticnahele ed
out as an operation separate fromwashing and drying. In other words,
t he steri Rz af thenypgeppantior af itlenwkiey tand 20ds setkepbowt ammyinaitisudhstate,
sterilization and deodorizati on operation separately from washi ng and

dryi ng opestaéh RnBe Sortatdidtancs tat alevepositinead hepakiee washederand from
dried. In this enbodinent, the operation that is carried out with the

"10" or " ﬂaeoa’orfﬂ%e%ﬁiaawﬁdaﬂpwt@; B1 16 Be te@ridonty sbIEdES (KO WaER taniend
the operation that 1s carried out with the ™30" or "_30" displayed is

referred 590@&&%&1%%%@&?iscé%%eﬁfbé'tw%gﬁ)%ﬁ%ﬁ%ut l&?ﬁﬁiggﬁgxﬁﬂ]{eﬁﬂs{on

i ndi cations represent” operation states are ar

oper at | ONRRREIcnTy ARVSHEnBRUBE DISKARNCHOE £ Ghot s AblaRPD)P

with the i nvention,” therr-explranations are ski

vibration of the water tank 20. The inner diameter @1 of the flow-out opening 63b
of the wind sending duct 63 is set to about 29 mm, and the inner diameter ¢2 of

the ion introduction hole 22a of the upper portion of the water tank 20 is set to

about 23 mm. The inner diameter @1 of the flow-out opening 63b is larger than
the inner diameter 2 of the ion introduction hole 22a, which is a design that

makes it possible to cope with a positional error of the ion introduction hole 22a
that occurs at the time of disposing the water tank 20.

[0074] A vapor receiving portion 63c that lets vapors coming out of the ion
introduction hole 22a turn into water drops and drip on a portion of the outer
circumferential surface of the water tank 20 is formed unitarily with and around
the flow-out opening 63b of the wind sending duct 63.

{00753.__ Fig. 7 is a plan view of an operation panel of the drum-type washing-
drying machine. An operation panel 7 is equipped with a power on key 72, a power
off key 73, & washing-drying switch key 74, and a start/pause key 75. The power on

key 72 and the power off key 73 are keys to supply/stop eleciric power o the drum-

type washing-drying machine. The washing-drying switch key 74 is pushed to



- 32 - [0081]Fig. 8 is a block diagramof a control circuit of the
drumtype washi ng- drying rmachi ne whi ch shows only conponents t hat
relate to distinctive operations of the drumtype washi ng-drying
machi ne according to the present invention. A control circuit 8 (see
Fig. 2) is equipped with a control portion 81 (control neans) that is
conposed of a CPU, a ROM a RAM and the |ike. Conmand signals from
the power on key 72, the start/pause kgy 75, the
sterilization-deodorization key 78 and the other keys that are

d h b i . .71 | Yer |
oy e B SRR AL e A Bl XEL B MR TR 1
58 that i, din.the f 5 Fi g. I
o ven t o CHECEUM Pt mbrash B te Sr B IR s S Btk ey % Ak fon
to the control portion 81, the Qontrgllaﬁgorti on 81 conérol S operatiqns

of the dr aApd8rommEd iodast SReriepof 3e dRmriyRsayashingdnipp maghine an
generation apparatus 61, the ion supply fan notor 65, the drying

wat er suppb ytopabmpongly theenerhinmdiging ik wperdionand t he | ock mechani sm
56. [0082] 10-M nute Course: Fig. 9 is a flow chart show ng an exanpl e
of the 104povehut e Tieusmeeattdn pared i7l is zgtipped anidh demdode kgt 7Handpetrgingon
that is perforned by the control potion 81 shown in Fig. 8, Fig. 10
is a flowcshinetke§gOWrhg cairs@kaypb & Okeypthaviy plidhedhargao\vat waghingaindof
the heater in the step 5113 shown in Fig. 9, Fig. 11 is a flow chart

of an exanigefngCHARAR AvAhg CARE 50l sefect HealiBihSRARSe. Afhedlrlig WERLOT
inthe step 3114°in Fig. 9. Fig. 12 is a timng chart show ng

operation sisG %f k%)ﬂ Shadri¥Di3fed %ﬂgﬁf hlﬁontﬁlé{f&‘% ié;ﬁﬂi;sﬁ gw%é}? the 'Equ’gg ;L%?}ﬁiegn

appar at us e Ionsup_ply. an noto

e e oehiarid 48 HE AR BBy Bl s i o nage val ve 33

sterili zat[é@r} and deodorizatjon _oper ati on is_car ieg out . Nﬁxtb the,t
oper ation dxpl o EHRHP ha‘reé’FE’r@HEé"}ieS Pﬁ&"‘ﬂ‘ﬁé‘% & Fapishet: &Pyrent,
and based (_:h'&rly on the, - 33 - élow chart? in Ei s. ,8.to 11.

[ 0083] ViheHithe! axsafiom Pede inPaishpd suicas ey Ta frRothesking of paeiafiin mete

operates the |ock chani sm 56 (the step S100Q), determ nes whet her or
not the dFEAIPS ta wESATE f(‘t[Rh‘égl}i’é Kigdp o) opespkormpde hataee BReSHDOUT

36 to slowy rotate forward the drum 34 if the underline is displayed
on the di $hd ayupokey Fhbye 3( th@ astagendibe pnotheokiaf |of maeke igdaidicatedelor
is not displayed on the display portion 79, the drumnotor 36 is not

driven. |@x@hpRy tM\@filﬁiﬁcaﬁdheiﬁﬁﬁﬁéﬂaﬁzﬁbmotmgaﬁdb&&ﬁdodﬂdz&bhpﬁbfﬂlﬁﬁrr%hl.on
is carried out without rotating the drum 34. Carrying out the

sterili zatghagfiamey, %lﬂfécwuzs%t&e@rvsqﬁ%@hécpanywihtaout“st@ﬁaﬁﬂi' Rebdeli§ teFrsm

34 is effeCtive on clothes that have a possibility of being danaged,

deformed qf {hfe bhliSe kdy A isi pshEEbALAbR Ghe! A8%standard” mode is turned off
and a “warm water” mode is turned on, and if the course key 76 is pushed still one
more time, the “warm water” mode is turned off and instead a “large laundry” mode
is turned on, thereby a kind of washing is successively selected.
[0078] . Also when the drying.course key 77 is pushed, kinds of operation mode
relating to washing and drying and a kind of operation mode relating to drying can
be successively selected.
(0079] Further, the operation panel 7 is equipped with a sterilization and

deodorization key 78 (command key). The sterilization and deodorization key 78



[ 0085] Then, the fan notor 47 is turned on by the control portion 81 -
(the step S103), and the heater 44"also is turned on by the control
portion 81 at the sane tinme (the step 3104). Thus, 6 air in the drum 34
is circulated via the wind sending duct 39, and the air is heated by
the heater 44. As described later, the rotation speed of the fan
notor 47 is switched between a high speed (3500 rpm) and a | ow speed
(1750 rpm for |ow power consunption,-3dnd is set to the high speed
(3500 rpm at the tine of start. [0086] The ion generation apparatus
61 al so i ds hkepebatds opstadsvgn S1OLYPL nevnskary bt whdlelasadwy, buti,is destredon
supply fan notor 66 is turned on (the step .S109). Thus, positive and

negative it@rb%ngea@tr abdriaon bhehd elbigRnebalekan pRpRRERLE bt 3R]l of
supplied via the wind sending duct 63 and the ion introduction _hole

22a of theledite MBAGIdcAGRI OB Gt HE YR HYS sthANKatRRA-dRHEiERDISRAOR is

between the rear outer side of the drum 34 and the rear inner Side of
t he wat er 2 i S a i - 34 S cayse
of Cthe. opdtEPr ik BisTRRGP A8, ANEB S 7y Rl enalpE R EARECRY
t he fl ow out ,opening, 63b of the w nd sending, duct .63 and the_ (¢

i ntroduct inélﬁlh}?glo Pklg]&esdp t?‘ﬁe\c"’ WIS Qe ol reélqﬂi s-p&geoﬂqdac—i—ﬂéj 3?6?1

ot her as descri bed above, suction force works between the fl ow out
openi ng 63he andedline | ghmieats tohfichd drurh Gk ds 2@atedadtinghehepasiliialien and
negative ions can be efficiently supplied into the space by the

suction fQeg riz-gﬂ%nicﬁ:@ra%%ﬂ?Vﬂ{énoﬂlea@mpﬂsﬁske?l?saﬁdpﬁs:‘%?iﬁgﬁ‘h PPl Jran

motor 66 are kept in'the on state until conpletion o

et er suppl§ SaPyYRf AR EnE RS RLL WBy JORE TN PPLCT kRO,
dr ai I [ gl in.the,of f. . Th | | d
it ho - Spactoid [eherdie byt oot Vb StRpe BRRAR' 8, 4308

the bottom portjon of the water tank,20.and the outer side.of the

i r cunt or SRS ARt Arber A En, GRTETD b FATHRE G A PRAREE sipapate
heated by the heater 44 is circulated and the town water held in the
space i s Kemt washpeere dipdng SUhen the staipary kpyt’a s pusisAsvidh ear Hh ofhe
surface of the heat exchange plate 41. Accordingly, the clothes

| oaded i n*t e diispiayd, airehst @anEds pysitibe ahe akgativeaions is applizddntd tan
be finished fluffily. Because it is known that the higher the

U ity QEGATER ot i MigMefed! 815 bEalibh 20ith e A0 1oRIOSARAY 1400 thy

ef fect of positive andnétlvelons_ _ Ity int rum
e e el S e
emoval efRRboreR st aBiny 3B S retE Rerhl s B G bt
30 15 01 oged by water 1 bREQES LIPS SLO EMTio tepthaldly rom
washing and drying operations on laundry that have no need to be washed and

dried. In this embodiment, the operation that is carried out with the “10” or “__10”

displayed is referred to as a “10-minute course,” and the operation that is carried
out with the “30” or "_;?TD"”_ diéﬁfayed is referred to as a “30-minute course.”
[0080] Other keys and varicus indjcations that represent operation states are

arranged on the operation panel 7. However, because they have no direct

relationship with the present invention, their explanations are skipped.



-35 - supply, the water level is nonitored by the water |evel sensor
58 not to hold nore water than needed; and if it is determ ned that
the water |level has reached a given level (the step 3108), the drying
wat er supply valve 48 is turned off (the step S109). [0089] If it is
determ ned that 3 mnutes have passed after the start of water supply
(the step S110), the drainage valve 33pi.s turned on (the step 3111),
and the drying water supply valve 48 is turned on (the step S112).
Thus, the wat ' i [ f ' "
drai page VAPV 53 1k 4 B;TBBER Rk bbF NG i of P ARRE B w i pins
sterilizatjon and.deodorizati t o] a .

c hangeoverd%%m?ﬁh]%q‘ WEWZ‘ 5%83’? e% & ?3?1561?86’%%}% %hgggeg%%qﬁglssggegﬁé éperaUOns
tenperature detection signal fromthe.therm stor, 5 the ste 113),.
For | exanpi, g <TemaTRe WOPRGATiGE TP SpReTREde de S 0Bl defatgn. A
tenmperature of 70C or higher (the step $201), the heater 44 is turned
of f (the sxo@pros;zl@tzaltansee?fh& zdh%m@p@f Wit %@Qrgeqlspoatl%ﬁbé%wf &53ps)
67C or |ower (the step 3203), the heater 44 is turned on (the step
3204) . Thubat istoinposedsaiait i), tadR@h a8V |2od tholike. romseimpsigorls 4iean the
keep the internal tenperature of the drum 34 at about 60C. [0091] The
rotation speed odfkeylre, terstapatsedeyizs, tentertlidatidnideoterizhionddeg d 8fardm
high to low, or fromlow to high based on the on or off state of the
heat er 44 @gdiierd@yeais: afe s8siell B thehthovbepeiatbepabd]l {1 he giv@pto the
3114). For exanple; as shown in Fig. 11, if the heater 44 is in the

of f state 5,380 330BhicAish §idRals BRATh Shtiniftbr IPLRE fi waker level s
teEperatticﬁjrgH%% ﬁ70011?6(:1)} "ower (fhe step 3302), the-rotation speed of

Lhe 1an Mlop,§7:d Sigieleain hOA T80 A mi T 8 DEPLEERdY 15 chictine

ch
on state (the's e rotation spee the fan notor 47 1s

SEORERIL S E TR MR T

during the t tion,and £LON_Q

R RIE, A SRR A S A R

CHose D aLne PR L, Sn S0 e L ons, L OCERRNeL IS cyin
water supply valve 48, the drainage valve 33, and the lock mechanism 56.
[0082] 10-Minute Course: Fig. 9 is a flow chart showing an example of the 10-
minute course of steriliéa’don and decdorization operation that is performed by the
control potion 81 shown in Fig. 8, Fig. 10 is a flow chart showing an example of an
on/off changeover control of the heater in the step 5113 shown in Fig. 8, Fig. 11is a
flow chart of an example of changeover control of rotation speed of a fan motor in
the step 5114 in Fig. 9. Fig. 12 is a timing chart showing operaﬁor.ns of the drum 34,
the lock mechanism 56, the ion generation apparatus 81, the ion supply fan motor
66, the fan motor 47, the heater 44, the drying water supply valve 48, the drainage
valve 33, and the drum motor 36 during the time when the 10-minute course of
sterilization and deodorization operation is carried out. Next, the operation is

explained with reference to the timing chart in Fig. 12 and based chiefly on the



[0093] On the other hand, if the drum34 is in the stop state, the
clothes loaded in the drum 34 are not stirred and air that contains
positive and negative ions IS given to the clothes, thereby the
sterilization and deodorization operation is perfornmed gn the
clothes. There is no possibility that the clothes are danaged and
defornmed in shape by the sterilization and deodori zati on operation.
[0094] In the step 3115, if it is detergined that 8 m nutes have
passed after the start/pause key 75 i s pushed, that is, after the
sterilizatjon and.deodorization operation is started, a cool down
oper at i on Ho¥ chaLisdR E*S%E%ﬁkically, the heater 44 is turned off (the

step 3116), and the rotation, speed of the fgn notor 47 is set to high
(the stepl8088Y) . Miaen theTimtiacourserih tagiefn isacqnial ReTHR, Ot BBFTalsS

down. In this enbodi ment, the ion generation apparatus 61 and the ion
suppl y f ahherbeckr meehagism 1868pthe step Hel0gh determdnesy whether ioRgiot e dawm is
down operation. However, they may be turned off. [0095]In this

10- mi nut e rotating &he step Sit0a), iahd Mdaitve o theatwindmottoridzatslanly aprieaioroard the
carried out for 10 mnutes. Wen 10 m nutes have passed, it is

det er mi nedrihais if iR Giderlidd ‘Zat isalispagcdiaoterdigidy portiopemndttieate8802).
been conpleted in the step S118, and the drumnotor 36 is turned of

f
(the step ), fan tot 47.1s .turned off te o) he
i on genere@f%‘i apggﬁ-éet fRdeshng o sy %{Fﬂgﬁdﬁgn SF%‘%E&?ﬁazyl ?%Oﬁe;%’othe
supply fan notor 66 is turned off (the step 3122), the drying water
suppl y vakvem4sgotos 36 med daiven.(inhethet syerds 289 steriizabierm ppd geodarizigion3
is turned off (the step 3124), and the operation of the |ock
mechani smopératien ieterdsd du( withowt miat3igaby drurh &k eByrrying out tigaterilization
sterilization and deodorization operation is conpleted. [0096]In the
steri | i zathdnlcadetizdeion arpezstioh onithgetr mtating, thezvnm 84 ineffeativechn clothes
Accordi ngly, because ozone is not contained in the air present in the
drum 34 whigl RevdSehoals bhbeiapantized eddediedSontitt liakethad, deliate
clothes |l oaded in the drum 34, the user does not snell unpl easant
ozone 0dOgkjpthes.

[o085] Then, the fan motor 47 is turned on by the control portion 81 (the step
$103), and the heater 44 also is turned on by the control portion 81 at the same
time (the step S104). Thus, air in the drum 34 is circulated via the wind sending
duct 39, and the air is heated by the heater 44. As described later, the rotation
speed of the fan motor 47 is switched between a high speed (3500 rpm) and a low
speed (1750 rpm) for low power consumption, and is set to the high speed (3500
rpm) at the time of start.
{0086] The ion generation apparatus 61 alsc is turned on (the step 5105), and
. at the same time, the ign supply fan motor 66 is turned on (the step S106). Thus,
positive and negative jons generated from the ion gemeration apparatus 61 are
supplied via the wind sending duct 63 and the ion introduction hole 22a of the left
upper portion of the water tank 20 into the space between the rear outer side of the

drum 34 and the rear inner side of the water tank 20. This space has a negative



[ 0097] 30-M nute Course: Fig. 13 is a flow chart showi ng an exanpl e of
the 30- mnute course of sterilization and deodorization operation
that is perforned by the control potion 81 Shown in Fig. 8, and Fig.
14 is a timng chart show ng operations of the drum 34, the | ock
mechani sm 56, the ion generation apparatus 61, the ion supply fan
notor 66, the fan notor 47, the heater 44, the drying water supply
val ve 48, the drai nage valve 33, and the drum notor 36 during the
time when the 30- mnute course of st-€di-lizati on and deodori zati on
operation is carried out. Next, the operation is explained w't

ref er ence gressithe bedatiser @f chardpetatiohi of tHed wandl sbadied mhdlehk y4nrthetetore,
flow chart in Figs. 13. [0098] When the 30-m nute course is started,

the controfithaagh ithe Rv-eREbpbasg td38 boEke MREDa8LSTHES@udil B® &kete ion
3400), determ nes whether or not the drumis rotating (the step

3401), a”qn%!iﬁ(cﬁﬁmt H@mgﬁmm@w& {aaﬁsmé_\a&ey ld{s badde tdphanch gy dfum

34 if the underline "iIs displayed on the display portion 79 (the step

8402). [ 0099L e 1% UL I8 bk B0HdHhSRA AYG%0Bocl A8 3 SRH A, son

portion.. I uth not or 'S o i'ven.

o o 0 O L RO BB 0 Db

deodori zation operation without rotating the drum 34 is effective qn

cl ot hes t wapph%d?@t% theotpsicn by i the s gtiopelows Egﬁa@éa?nea@f% ARRArBiuS B an

like, that is, delicate - 38 - c¢ |lothes. [0100] Then, the fan notor

47 is turrbe ion soppivhiancoetorobt ger kephirs the pRestateepntil completion of the
sterilization and deodorization operation.
[0087] Then, the drying water supply valve 48 is turned on (the step S107). At
this time, the drainage valve 33 is still in the off state. Thus, town water is held in
the space between the inner side of the circumferential surface of the bottom
portion of the water tank 20 and the outer side of the circumferential surface of the
bottom portion of the drum 34. Air heated by the heater 44 is circulated and the
town water held in the space is heated by the heated air, thereby water vapors
appear on the surface of the heat exchange plate 41. Accordingly, the clothes
loaded in the drum 34 are steamed by the heated water vapors and can be finished
fluffily. Because it is known that the higher the humidity becomes, the higher the
sterilization and deodorization effect of positive and negative ions become,
humidity in the drum 34 is raised to boost the effect of positive and negative ions.
Besides, water-soluble_compounds of the odor content coming from the clothes
dissolve in water vapors floating in the drum 34 and the odor removal effect
increases.

[0088] If the inside of the wind sending duct 39 is clogged by water, it

becomes impossible to send out wind, Accordingly, during the time of water



8403), and at the-“same tine, the heater 44 also is turned on by the
control portion 81 (the step 8404). Thus, air in the drum34 is
circulated via the wind sending duct 39, and the air is heated by the
heater 44. As described later, the rotation speed of the fan potor 47
is switched between a high speed (3500 rpm and a | ow speed (1750
rpm for | ow power consunption, and is set to the high speed (3500
rpm) at the tinme of start. [0101] The ion generation apparatus 61 al so
is turned on (the step 8405), and at -B3he sanme tine, the ion supply
fan notor 66 is turned on (the step 8406). Thus, positive and

negati ve isopslygtrerabetveliométitredhby genenst lan] sqppar 38 ust lhald enore
supplied via the wind sending duct 63 and the ion introduction hole
22a of t hevdiéf that! PB&ledpaid ifof indetémtnydtitn thawite? levehhas tdachapagiven
bet ween the rear outer side of the drum 34 and the rear inner side of
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wat er supply valve 48 is turned on (the step S407). At this tine, the
dr ai nage wakiVeciBgletion ef thelstdrilizatien efd detdirizatidthopsratiown water is held
in - 39 - the space between the inner side of the circunferenti al
surface ofjoagop botTthem pooffichangbvenmenwal ef the dekie?®4 nchrtiérk oviitased side
of the circunferential surface of the bottom portion of the drum 34.
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wat er - sol ubl e conmpounds of the odor content coining fromthe clothes
di ssol ve i(thewttpe$20ahItns, it iopessitde toachivedowmpod#r aows uireiondord tockeoy al
effect increases. [0103]If the inside of the wnd sending duct 39 is
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Accordingly, during the time of water supply, the water level is
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in Fig. 11, if the heater 44 is in the off state (the step S301) and the thermistor 57
‘detects a temperature of 70°C "or lower (thé step S302), the Totation speed of the fan
motor 47 is set to low (1750 rpm). If the heater 44 is in the on state (the step S301),
the rotation speed of the fan motor 47 is set to high {3500 rpm) (the step 304). Thus,
low power consumption and low noise can be achieved.

[0092] If the drum 34 is rotating during the time of sterilization and



dr yi-ag-wat-er- supply val-ve-48-i-s turned on (the step 3412). Thus, the
held water is . _ drained to the outside of the machi ne.

T70105] Then, on-off changeover control of the heat®er 44 is carried out
based on a tenperature detection signal fromthe therm stor 57 ({he
step 3413). For exanple, as shown in Fig. 10, if the therm stor 57
detects a tenperature of 65C or higher -40-. (the step 3201), the
heater 44 is turned off (the step 3202 I|f the therm stor 57 detects
a tenperature of 55C or Iomer (the step 8203), the heater 44 is

turned on e.ste ib r
consunpti ¢ R]azeltk?%k@éaﬁa OF?ethe ‘fslgtfhr?ﬁlloat%gﬁ‘b %ﬁlgﬁ g%%ﬁléﬂ? ‘nguin @{Ep&}mﬁl
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and deodorization efficiency is increased.

[0083) On the other hand, if the drum 34 is in the stop state, the clothes
loaded in the drum 34 are not stirred and air that contains positive and negative
ions is given to the clothes, thereby the sterilization and deodorization operation is
performed on the clothes. There is no possibility that the clothes are damaged and
deformed in shape by the sterilization and deodorization operation.

[0094) In the step S115, if it is determined that 8 minutes have passed after the
start/pause key 75 is pushed, that is, after the sterilization and deodorization
operation is started, a cool down operation is started. Specifically, the heater 44 is
turned off (the step S116), and the rotation speed of the fan motor 47 is set to high
(the step 5117). Thus, the inside of the drum 34 is rapidly cooled down. In this
embodiment, the ion generation apparatus 61 and the ion supply fan motor 66 are
kept in the on state even during the cool down operation. However, they may be
turned off.

[0095] In this 10-minute course, the sterilization and deodorization operation
is carried out for 10 minutes. When 10 minutes have passed, it is determined that
the ‘sterilization and deodorization operation has been completed in the step 5118,
and the drum motor 36 is turned off [the step S 119] the fan motor 47 is turned off
{the step S120), the ion generation apparatus 61 is turned off (the step 8121], the
ion supply fan motor 66 is turned off (the step 5122), the drying water supply valve
48 is turned off {the step $123), the drainage valve 33 is turned off (the step S124),

and the operation of the lock mechanism 56 is released (the step S125), therehy the



fromhigh to low, or frodmlow to high based on the on or off state of
the heater 44 and a detection result of the therm stor 57 (the step
3414). For exanple, as shown in Fig. 11,7 if the heater 44 is in the
off state (the step 3301) and the thermi stor 57 detects a tenperature
of 70C or lower (the step 3302), the rotation speed of the fan notor
47 is set to low (1750 rpm. If the heater 44 is in the on state (the
step 3301), the rotation speed of the-¥an notor 47 is set to high
(3500 rpm. Thus, |ow power consunption and | ow noi se can be
achi eved. {t@1l@z}ibh anfeeddarinaldn opemativais cognpdeteiing t he time of
sterilization and deodorization operation, the clothes |oaded in the
drum 34 ar[@0si)i r r eth ithe tsheeilidation d4d adebdenipivadopsatddn, yodone tibenot used.
_positive and negative ions, thereby the sterilization and =
deodori zat A@ibr@hflyCh&RGYe i s i ncreased. [0108] On the other hand, if
the drum34 is in"the stop state, the clothes |loaded in the drum 34
are not st W i % i i !
ai ven to LTS R (e e e e fo 2 P o
operation j rfar -10 -.ch ot o 1l S3.2 00 5 P, o INHY!
CPhat 1 e SRAREE LB SR U e oA B plebarfoa PRSIl by
sterilizatign and deodor,i zation operation. [0109]In the step 3415, if
it is detéf 'sﬁ’é’ﬁ qnpgqasirgor?p%? * have passed after the start/pause
key 75 is lpushed, that is, after, the, Se{,tgi |izatjion and deodfri zation
oper at i on [0898¢ ar (¥4Minpie Couzenkigeld is aflpvaghark shqiring angrpmplerd the 3l
3416), the heater -41-

minute course of sterilization and deodorization operation that is performed by the

control potion 81 shown in Fig. 8, and Fig. 14 is a timing chart showing operations
of the drum 34, the lock mechanism 56, the ion generation apparatus 61, the ion
supply fan motor 68, the fan motor 47, the heater 44, the drying waler supply valve
48, the drainage valve 33, and the drum motor 36 during the time when the 30-
minute course of sterilization and deodorization operation is (;arried out. Next, the
operation is explained wit reference to the timing chart in Fig. 14 and based chiefly
on the flow chart in Figs. 13.

[0098] When the 30-minute course is started, the control portion 81 operates
the lock mechanism 56 {the step 5400), determines whether or not the drum is
rotating (the step 5401), and drives the drum motor 36 to slowly rotate forward the

drum 34 if the underline “__ " is displayed on the display portion 79 (the step $402).

-- {0099} -..If the underline “..”-is not-displayed on. the display portion.79, the
drum motor 36 is not driven. In other words, the sterilization and deodorization
operation is carried out without rotating the drum 34. Carrying out the sterilization
and deodorization operation without rotating the drum 34 is effective on clothes

that have a possibility of being damaged, deformed or the like, that is, delicate



44 is turned on (the step 3417), and the rotation speed of - the fan
nmotor 47 is set to high (the step 3418). Thus, town water is held
again’in the space between the inner side of the ci rcurferenti al
surface of the bottom portion of the water tank 20 and the outer side .
of the circunferential surface of the bottom portion of the drum 34.
Air heated by the heater 44 is circulated and the town water held in
the space is heated by the heated air, thereby water vapors appear on
the surface of the heat exchange plat€381. In other words, in the
30-m nute course, the step of supplying water vapors into the drum 34
is carriedlotlits.two times wit a tine delay, thereby the sterilization
and deodori zation operation can be carried out nore thoroughly than

that in theidd- m Nple, eRifananotbPI1 QY hirnédren bsheleotoltpteting Bd (herebpng
duct 39 is clogged by water, it becones inpossible to send out w nd.
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other as described above, suction force works between the flow-out opening 63b
and the ion introduction hole 22a, and the positive and negative ions can be
efficiently supplied into the space by the suction force. The ion generation
apparatus 61 and the ion supply fan motor 66 are kept in the on state until
completion of the sterilization and deodorization operation.

(0102) Then, the drying water supply valve 48 is turned on (the step S407), At

this time, the drainage valve 33 is still in the off state. Thus, town water is held in



-~

is carried out for 30 m nutes. When 30 m nutes have passed, it is
determned that the sterilization and deodori zati on operation has
been conpleted in the step 8429, and the drumnotor 36 is turned off
(the step 8430), the fan notor 47 is turned off (the step 8431), the
i on generation apparatus 61 is turned off (the step 8432), the ion
supply fan notor 66 is turned off (th&9step 3433), the drying water
supply valve 48 is turned off (the step 8434), the drai nage val ve 33
i's turned thé fspatd @esicen B43bher sidd dfhdeogiafmifemntial stiffecd of khe bottom
mechani sm 56 is rel eased (the step 8436), thereby the sterilization
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course and the 30-mnute course, if the start/pause key 75 is pushed
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ot hers ar élufithynBdcas¢ itdx dapwntithat tharhighrrdhe hrmidite bedrames; dhe highen then
and deodori zation operation is stopped. Then, the rotation speed of
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into the drum 34 to cool the inside of the drum34. In 30 seconds, if
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tenperature is detected by the thermstor 57, the on state of the
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10116] Test, Exanpl e: The deodorization effect of the sterilization and
deodori zat'i on operation of the drumtype washi ng-dryi ng machi ne

cccor g he PR AEOLS:lod I DSEREEL VSR LORGEE VG LRy

the followng test" rans ung rrom

a 250-1, acryl box, a dor of qne.cigarette.is . transferred t he
Sanples. ( PR peible 36 Snd pd ovirdl e Baly gurBBL R, e SLpglet
snoked for 15 m nutes)). . Tre_atrrg t %t hod: Thei 10-m nute course
and 30- mi ABPRIYe She BIGHIekslels; PPRURIEd PYaHE WeladrYe aterser shett olisis
are respectively applied to one group of sanples _and to another group
of sanpl edeirmine Hisbibe sealpn igelubrniparhed griiven level (the step $408), the

drying water supply valve 48 is turned off (the step 5409).

[0104] If it is determined that 3 minutes have passed after the start of water
supply (the step S410), the drainage valve 33 is turned on (the step $411), and the
drying water supply valve 48 is turned on (the step Sfl_‘.l?]. Thus, thueml'.leid water is
drained to the outside of the machine,

[0105] Then, on-off changeover control of the heater 44 is carried out based on
a temperature detection signal from the thermistor 57 (the step S413). For example,

as shown in Fig. 10, if the thermistor 57 detects a temperature of 65°C or higher



- 44 - generation apparatus that generates chiefly 1-1+(1120)n as the
positive ion and 02- (H20)n as the negative ion (called test -exanpl es
1 and 2, respectively). Organol eptic Test: Organoleptic tests are
applied to the above two groups of sanples which have undergone the
above treatnments and to the other group of sanples (reference
exanpl e) which have not undergone the above treatnments in order to
eval uate the sanples by a 6-step odor4pntensity notification nethod.
0: no odor 1: al nost undetectable odor 2: what kind of odor

det ect abl g3 stea2bY), d6d B&taPLL P dahed of [theREp0SEU2)SH thtiRasesday
[0117] Because organol eptic evaluation has a large error if only one

sanple is detects a temperature of 55°C or lower (the step 5203}, the heater 44 is turned on

(the step S204). Thus, it is possible to achieve low power consumption and to keep
the internal temperature of the drum 34 at about 60°C.

[0108] The rotation speed of the fan motor 47 is controlled to be switched
from high to low, or from low to high based on the on or off state of the heater 44
and a detection result of the thermistor 57 {the step S414). For example, as shown
in Fig. 11, if the heater 44 is in the off state (the step 5301) and the thermistor 57
detects a temperature of 70°C or lower (the step S302), the rotation speed of the fan
motor 47 is set to low (1750 rpm). If the heater 44 is in the on state (the step 5301),
the rotation speed of the fan motor 47 is set to high (3500 rpm). Thus, low power
consumption and low noise can be achieved. |
[0107) If the drum 34 is rotating during the time of sterilization and
deodorization operation, the clothes loaded in the drum 34 are stirred in the drum
34 and exposed equally to the positive and negative ions, thereby the sterilization
and deodorization efficiency is increased.
(0108] On the other hand, if the drum 34 is in the stop state, the clothes
loaded in the drum 34 are not stirred and air that contains positive and negative
ions is given to the clothes, thereby the sterilization and deodorization operation is
- ‘performed-on theclothes: There-is no-possibility -that the clothes are-damaged and
deformed in shape by the sterilization and deodorization operation.
[0109] In the step S415, if it is determined that 10 minutes have passed after
the start/pause key 75 is pushed, that is, after the sterilization and deodorization

operation is started, the drainage valve 33 is turned off (the step S416), the heater



used, the average value of a plurali'ty of sanples is adopted for each
group. The result is presented in the table 1. [0118] Table 1 Sanpl es
Average Odor Intensity Reference Sanple 4.0 Test Sample 1 3.0 Test
Sample 2 1.8

-4] -
44 is turned on (the step S417), and the rotation speed of the fan motor 47 is set to
high (the step 841'5). Thus, town water is held again in the space between the inmer
side of the circumferential surface of the hottom portion of the water tank 20 and
the outer side of the circumferential surface of the bottom portion of the drum 34.
Air heated by the heater 44 is circulated and the town water held in the space is
heated by the heated air, thereby water vapors appear on the surface of the heat
exchange plate 41. In other words, in the 30-minute course, the step of supplying
water vapors into the drum 34 is carried out two times wit a time delay, thereby the
sterilization and deodorization operation can be carried out more thoroughly than
that in the 10-minute course.
[0110] If the inside of the wind sending duct 39 is clogged by water, it
becomes impossible to send out wind. Accordingly, during the time of water
supply, the water level is monitored by the water level sensor 58 not to hold more
water than needed, and if it is determined that the water level has reached a given
level [the step S419), the drying water supply valve 48 is turned off (the step S420).
In the timing chart in Fig. 14, the drying water supply valve 48 is not turned off in
this step. This means that although the water level sensor 58 has continued
monitoring the water level, the water level has not reached a given level during the
water supply.

{0111]  If it is determined that 4 minutes have passed after the start of water

supply (the step 5421}, the drainage valve 33 is turned on (the step S422), and the
drying waler supply valve 48 is also turned on (the step S423). Thus, the held
water is drained to the outside of the machine. The drainage valve 33 is kept in the

on state until completion of the sterilizalion and decdorization operation.



=[ 0119] As shown in table 1, the average odor intensity of the sanples
(test exanple 1) which have undergone the 10-m nute course of
treatment is lower by -45- 1.0 than the reference exanple of groups
whi ch have not undergone any treatnment The average odor intensity of
the sanples (test exanple 2) is lower by 2.3 than the reference
sanple. It is confirmed that both courses have a significant odor
renoval effect. The result shows that éf the 10-m nute course is
applied to clothes that do not have a frong odor, and if the

30-minute course is ap E|Ied to cl othes that a@fﬁ g strong odor,
necessar yl[®HAdl suf Thenehke dteorep dasrriiedeahoad o BRESPYEY ﬁ%‘&ml of the

[0120] According to the enbodi ments of the present invention, air that
cont ai ns hester #hischrfrahat bhedsimes ten persivendeipriicaddgns! froam iherthemisior
is given to the clothes |oaded in the drum 34 so that odor, various
germs ands? lihelstdpeS44) .t Tiee pitaitdrespead eof tberfmadotoy 4¢ fadso isrentBled s be
these ions are harm ess to the human body, safety is high conpared
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(the step S428). Thus, the inside of the drum 34 is rapidly cooled down. In this
embodiment, the ion generation apparatus 61 and the ion supply fan motor 66 are
kept in the on state even during the cool down operation. However, they may be
turned off.
[0114] In this 30-minute course, the sterilization and deodorization operation
is carried out for 30 minutes. When 30 minutes have passed, it is determined that
the sterilization and deodorization operation has been completed in the step 5429,
and the drum motor 38 is turned off {the step $430), the fan motor 47 is turned off
(the step S431), the ion generation apparatus 61 is turned off (the step 5432), the
ion supply fan motor 66 is turned off (the step $433), the drying water supply valve
___.48 is turned off (the step 5434), the drainage valve 33 is turned off (the step 5435),
and the operation of the lock mechanism 56 is released (the step 5436), thereby the
sterilization and deodorization operation is completed.

[0115] In both the 10-minute course and the 30-minute course, if the

start/pause key 75 is pushed during the sterilization and deodorization operation,



[0122] I n the enbodi nents of the present invention, the positive and
‘negative ions are generated fromthe ion generation apparatus. R
However, an ion generation - 46 - apparatus which generaties either
one of the positive and negative ions which can separately sterilize
and deodorize clothes may be incorporated. _ - 47 - [Cains] [Claim
1] A drumtype washi ng-drying machi ne, conprising: a water tank

-43 -
temperature in detected by the thermistor 57. If the temperature detected by the
thermistor 57 is a given door-open prohibition temperature (e.g., 50°C) or lower, all
the components such as the heater 44, the jon generation apparatus 61, the fan
motor 47 and the others are turned off. On the other hand, If the temperature
detected by the thermistor 57 exceeds the given door-open prohibition temperature,
with the lock mechanism 56 kept in the on state, all the components such as the
heater 44, the ion generation apparatus 61 and others are turned off except the fan
motor 47, and the sterilization and deodorization operation is stopped. Then, the
Totation speed of the fan motor 47 is set to high, and a large amount of wind is sent
into the drum 34 to cool the inside of the drum 34. In 30 seconds, if a temperature
equal to or lower than the given door-open prohibition temperature is detected by
the thermistor 57, the on state of the lock mechanism 56 is released. If the
temperature detected by the thermistor 57 still exceeds the door-open prohibition
temperature, a large amount of win& is sent into the drum 34 to cool the inside of
the drum 34 with the rotation speed of the fan motor 47 kept at high.

[0116] Test Example: The deodorization effect of the sterilization and
deodorization operation of the drum-type washing-drying machine according to the
embodiments of the present invention are verified by the following test.

Odor Transfer Method: Samples are hung from a 250-L acryl box, and odor of

.one cigarette is transferred fo the samples (transfer time: 30 minutes (hurned for 15

minutes, and smoked for 15 minutes)).
Treatment Method: The 10-minute course and 30-minute course of
sterilization and deodorization operations are respectively applied to one group of

samples and to another group of samples of the above samples using an ion



a drumwhich is rotatably disposed.in the water tank and~is used to-..
carry out washing, dewatering and drying of clothes |oaded in the

drum a circulati"on wind path which is used to take air out of o
the drumvia a bottom portion of the water tank and to return the air
into the drum circulation wi nd sendi ng neans which is di sposed

in the circulation wind path and makes the air flowin the
circulation wind path fromone end of the circulation wind path to
the other end of the circulation w nd46ét h; heati ng nmeans which
is disposed in the circulation wind path and heats the air that is_
f1 owi ng i isen¢ration eppATatus chelvgangraten ehiefly H' (H.Ahn jas Ahqvppsitive gpm wnd P4
that includes: an ion generation apparatus which uses electric

di schar ge (HDgeReh@heafosion (¢ellddest skdmPleb20gnd Brekpsethadly)e i ons 02:
(H20)n that , have a sterilization and deodorization function; and
ion supply W o SRMHRITIE aRsaNkbmit ®oRRI: @fplieN® BeRbA edolgroupst ife
i on generation apparatus into the air that is flowng in the

circul ati gﬁl?)ﬂe@dwﬁﬁhrhavﬁ de Igll\é‘;Mtﬂg éﬁrg@@ ItQéaHﬁHéxtts L3q 4 StHQSﬁH%rU 1j[oiu8nof

separately omthe circulati n ath, and an 1on intro

hol e that faces a . flow out enin f_the ion w nd,suppl ni.t 1S .
formed | n SERESi FeitiPRt G RL WBATh o RO AR, et fifiheh® in
addi ti onal separate operation besides eratiqQns of.. washi ng,

dewat er i nQIfg%doaY%}Pﬁﬁ,?hegq es Db FiaR P dOG TR RE Y 0 1°§?%?P}q%9%{jt'i on and
- 48 - deodori zation operation of |oading clothes into the drum
and using t heOfmeddton of the ions to deodorize clothes and kill

various gernms that grow out of the cl othes;
1: almost undetectable odor

2: what kind of odor detectable

3: easily detectable odor

4: strong odor

5: intense odor
[0117] Because organoleptic evaluation has a large error if only one sample is
used, the average value of a plurality of samples is adopted for each group. The
result is presented in the table 1.
[0118]

Table 1

Samples Average Odor Intensity

Reference Sample 4.0

-.|.Test Sample 1 AB0L . .
Test Sample 2 1.8
[0119) As shown in table 1, the average odor intensity of the samples (test

example 1} which have undergone the 10-minute course of treatment is lower by



control neans which based on a command from the”command key, operates
the circulation wind sending neans, the ion generation apparatus, the
heating nmeans, and the ion supply mnnd sending neans in a
predet erm ned way; water supply nmeans for supplying water into a
bottom portion of the water tank; and drainage neans for draining the
water fromthe water tank: wherein during execution of the
sterilization and deodorization operagson, the heating neans and the
wat er supply neans are operated and the drai nage neans is stopped

during a gi ! r&ifimleBt O
uring 9'[0 C@E‘n ttl’le.nFeféPé L%éxg cﬁ%&ﬁp’ 5 WREB haVeRBE ﬁndaeﬁ'gb tréfmeht

t he drum a|m21A rumt ng-dryi ng machi ng, rising: a
and | s ot £yl Q&Wﬂﬁﬂf Be s apRla et Aagansf 19"“%5“94’%#%% a0
ke i e ko SR %“%L}@?ers Rt aﬁff@ﬁf’f awc’%eﬁd
whi Ch 15 B LBRIrsahavE BRI i MArNE GRS ek S IRESRRL AP ow

in the ci rcul ation wind path fromone end of the circul ation WI nd
path to thetlkavedrstong oger, pnd iicthe d0iminniaronrseds paphed to.clgihes that have a
heating means which is disposed in the circulation wind path and
heat s t hestadng advata hecefdagnamigsifficie hieodor rerubatl effectwian de phtained.
[0120] According to the embodiments of the present invention, air that
contains ions which have the sterilization and deodorization effect is given to the
clothes loaded in the drum 34 so that odor, various germs and the like of the
clothes are removed by the ions. Because these ions are harmless to the human
body, safety is high compared with that of the conventional machines that use
ozone, and maintenance cost can be prevented from increasing. When the
dedicated sterilization-deodorization key 78 is pushed, this sterilization and
deodorization operation is carried out as an operation separate from the washing,
dewatering and drying operations. Accordingly, the sterilization and deodorization
operation only can be carried out as the main purpose separately from the washing
operation and the drying operation after the washing operation.
[0121] During the sterilization and deodorization operation, part of the

positive and negative ions generated from the ion generation apparatus 61 may be

sent out to the outside of the hosing 1. Thus, germs and odor in the outside space of

the housing 1 can also be removed, and a product that has a higher added value
can be provided.
[0122] In the embodiments of the present invention, the positive and negative

ions are generated from the ion generation apparatus. However, an ion generation



an ion wind supply unit that includes: an ion generation apparatus
whi ch uses electric discharge to generate positive ions WH20)n and
negative ions 02-(H20)n that 'have a sterilization and deodorization
function; and ion supply wi nd sendi ng means whi ch supplies ions
generated fromthe ion generation apparatus into the air that is
flowing in the circulation w nd path,-4he ion wind supply unit is

di sposed separately fromthe circulation wind path, and an ion

i ntroduct iapparatiseshichtgehames efithbt ome ofitheopmsiivegamt negadve denswivhith can
supply unit is formed in the circulation wi nd path; a comand
key whi ch sesaraslyasetilizecaal desdmazeatl ethep eragthiedncdrperatkels oper ati ons of
washi ng, dewatering and drying, gives a conmand to execute a
sterilization and deodorization operation of |oading clothes into the
drum and using the function of the ions to deodorize clothes and kil
various gerns that grow out of the cl othes; control neans which
based on a conmand fromthe command key, operates the circulation

wi nd sendi ng neans, the ion generation apparatus, the heating neans,
and the ion supply wind sending neans in a predeterm ned way; water
supply means for supplying water into a bottom portion of the water
tank; and drai nage neans for draining the water fromthe water tank;
- 50 - wherein at a start tinme of execution of the sterilization
and deodorization operation, the heating neans and the water supply
means are operated, and the drainage neans is stopped during a given
time duration, thereby water vapors are supplied into the drum




[Claim3] The drumtype washi ng-dryi'ng mechime daccordi ng to clarm 1
or 2 wherein the operation of supplying water .vapors into the drumis
carried out a plurality of tines at tinme intervals during a tinme of
perform ng-the sterilization and deodorization operation. [C aim4l
The drumtype washi ng-dryi ng machi ne according to any one of clains 1
to 3 further conprising a drumnotor to rotate the drum and during
the time of sterilization and deodor.igzati on operation, the comand
key is used to allow a selective operation of rotating the drum or

bri ngi ndClrisl druminto a stop state.

[Claim 1] A drum-type washing-drying machine, comprising:
a water tank;
a drum which is rotatably disposed in the water tank and is used to carry out
washing, dewatering and drying of clothes loaded in the drum;
a circulation wind path which is used to take air out of the drum via a bottom
portion of the water tank and to return the air into the drum;
circulation wind sending means which is disposed in the circulation wind path
and makes the air flow in the cirenlation wind path from one end of the circulation wind
path to the other end of the circulation wind path;
heating.means which is disposed in the circulation wind path and heats the air
that is flowing in the circulation wind path;
an ion wind supply unit that includes: an ion generation apparatus which uses
electric discharge to generate positive ions £1°0-120)n and negative ions 027 (H20)n that
, have a sterilization and deodorization function; and ion supply wind sending means
which supplies ions generated from the ion generation apparatus into the air that is
flowing in the circulation wind path,
the ion wind supply unit is disposed separately from the circulation
wind path, and an Ion infroduction hole that faces a flow-out opening
of the ion wind supply unit is formed in the circulation wind path;
a command key which as an additional separate operation besides operations

of washing, dewatering and drying, gives a command to execute a sterilization and
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deodorization operation of loading clothes into the drum and using the function of
the ions to deodorize clothes and kill various germs that grow out of the clothes;
conftrol means which based on a command from the command key, operates the
circulation wind sending means, the jon generation apparatus, the heating means, and the
jion supply wind sending means in a predetermined way;
water supply means for supplying water into a bottom portion of the water tank;
“and
drainage means for draining the water from the water tank:
wherein during execution of the sterilization an;i deodorization operation, the
heating means and the water supply means are operated, and the drainage means is
stopped during a given time duration, thereby water vapors are supplied into the drum.
-[Claim 2] A drum-type washing-drying machine, compnising: .
a water tank;
a drum which is rotatably disposed in the water tank and is used to carry out
washing, dewatering and drying of clothes loaded in the drum;
a circulation wind path which is used to take air ont of the drum via a bottom
‘portion of the water tank and fo retwrn the air into the drum;
circulation wind sending means which is disposed in the circulation wind path and
.makes the air flow in the circulation wind path from one end of the circulation wind path

to the other end of the circulation wind path;
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heating means which is disposed in the circulation wind path and heats the air that
is flowing in the circulation wind path;
an ion wind supply unit that includes: an ion generation apparatus which uses
“electric discharge to generate positive ions W(H20)n and negative ions 02°(H20)n that
'have a sterilization and deodorization function; and ion supply wind sending means
which supplies ions generated from the ion generation apparatus into the air that is
'flowing in the circulation wind path,
the ion wind supply unit is disposed separately from the circulation
wind path, and an ion introduction hole that faces a flow-out opening
of the ion wind supply unit is formed in the circulation wind path;
a command key which as an additional separate operation besides operations of
washing, dewatering and drying, gives a command fo execute a sterilization and
. deodorization operation of Ioading clothes into the drum and using the function of the
ions to deodorize clothes and kill various germs that grow out of the clothes;
control means which based on a command from the command key, operates the
circulation wind sending means, the ion generation apparatus, the heating means, and the
ion supply wind sending means in a predetermined way;
water supply means for supplying water into a bottom portion of ithe water tank;
and

drainage means for draining the water from the water tank;
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wherein at a start time of execution of the sterilization and deodorization
operation, the heating means and the water supply means are operated, and the drainage
means is stopped during a given time duration, thereby water vapors are supplied
into the drum.
[Claim 3] The drum-type washing-drying machine according to claim 1 or 2 wherein
the operation of supplying water vapors into the drum is carried out a plurality of times at
time intervals dur_ing a time of performing the sterilization and deodorization

operation.

[Claim 4] The drum-type washing-drying machine according to any one of claims 1
to 3 further comprising a drum motor to rotate the drum, and during the time
of sterilization and deodorization operation, the command key is used to allow a

selective operation of rotating the drum or bringing the drum into a stop state.




