- 1 - SPECI FI CATI ON TI TLE DRUM TYPE WASHI NG DRYlI NG MACHI NE Techni cal
Field [0001] The 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 thejdrum In recent years,
drumtype washi ng-dryi ng nmachi nes which are equi pped with functions

to deodorize clothes, kill vari Co8f the |i ke have been
proposed as goods that have an mance% alg]}gd val ue (see patent

docunents 1, )r [ 0003] The patent docunent 1 discloses a drumtype
washi ng- dryi %Echi ne that incorporates an ion generation apparatus
to generate positive ions and nepgﬁtive i ons whi ch have a

sterilizati oMRIMeEYPHWASHINGPRINGoMHLCIHBY s, This drumtype

washi ng-dryi ng machine is equi pped with an ion generation apparatus
that is di spadsebnithbField water tank and in a circulation wind path
which is arranged from behind the water tank, over the tank, and to

the fronho@f] t NEhkaRKsenPNPveRiBnElatdioG drﬁm—@tph%s\miﬁgdmhg mathjne.

connected to an outlet that iIs opened through a rear Tower portion of
t he tank, anqgt*ger ot&g\rn end of the circulation wind path is connected
to a cylindric?z‘igﬂml circulation nenber that is unitarily fornmed

wi th a packi.ng ich iqerdis osed .aroynd an openi nggof I he water .tank

for a tilfiR2lcon{kBPTai TR PEpHEPESEY I8 BT bt BEPTISEST £V Tighds

and negative ions generated fromthe ion generatjon apparatus_are

suppl i edotataldyalispaset vinaa twiger itgrdulaamd; oerfoinkid waghing. ninsg, and drying of
laundry such as clothes and the like loaded 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 positive ions and negative
ions which have a 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 docunent 1 proposes a drumtype washi ng-drying
machi 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-nmachi ne that incorporates an
ozone generation apparatus to generate ozone which has effects of
deodori zj L I r t o - i :
ar um ¢y A, T Bgenk Lokl ke R it e WES b Ayl hBlne in,
generated,fromthe ozone generation,apparatus di sposed. on | ower,
Dor 1 on B Sk i BRAREOT PRegTiHE Y SRPYE NP AURY ROLIOR G BRER tank,
circulation wind path (drying wi nd path) which is arranged from

behi nd tHelkPeietioh e 1ogdeneraiiontapprratunip diseqlyecanngrteddp thaavatemirnk
One end of the circulation wind path is connected to an outlet (way
out) t hatr discadiyempgist posttinghaad negetive dower inportdrom. of the tank, and the
other end of the circulation wind path is connected to a circulation

openi ng [oobket ) Thepaest tducaught 2 diselobed RRBLIPE/pel WAsHhgdiginpahethine

tanki_thereby ozone_genFrayed fromthe ozone generation apparatus is
Further LebdRehESri it SRl e AR AT ki dyl 18 SlBRLY ORRD, pih e
3p A 200l e e oo B DR 4250 rod B ol BlIg B ope

the Invention Problens to be Solved by the Invention [0005] However

in the dwWasBgPayinaPARIRe ra Firplydet nehighsepplies oreng pnesaleddrom the
docunent 1, because the way out of the circulation wind path or the
ion - 3ozoneugérration eppasdtedismprstdeomat dowenrgortidet afr gewhtdsutrnkess
junp out of the water tank in the washing or rinse step, invade into
the circtdntebd W AchddRbdy PbsitiBh Coft deiicamtBuppliyd Rath,(daady Semet hams
adhere to the ion generation apparatus. Besides, water vapors that
are flowpgy fa.a&lfaségd [i61] AR cé DARALI I dvel B (k! 6k © B SOIEH JES

ecause t

adhere to the ion generation apparatus. I'n addition, e ion
generatign ratus . s _di sed .abhova t he washi t ank,
o+ enBkaPARERN AT e e ERRER S AR Pt R R Rty ) tha

stagnates around .the ion generation apparatus, and . the t erat ure_ of
the i on GetRanedi BROWHDAr B slOWEREIOF o kabs 20t tHenBipY A1 Phabe
cases, reliability of the ion generation apparatus fall dramatically.
Because ¢ifzulggn sumd phil secaginecigldo iaotiraulntdop apeniog (irHet) iflermeslithrotgh s
directly connected to the water tank, there are problens that not
only vi ba &fonorupper pbeiosabethd anlercank, didneds ozorer gatkrdtbd foanrketdzone
portion but also parts and worki ng steps increase in nunber,

cons equegdrleYa tid hpakdti§ LU fhRE GARSHE @R LiERh e rdnshih R ﬂféséugpé%gath,

i ncreases. Moreover, because the circulation wi nd path passe ve

t he wat elnd Q%T#e%gl%}ﬁ)lgﬁgﬁﬁﬁﬁr&fuﬁlowﬁﬁctﬂé %i(f‘o?ﬁ)l?%ﬁ' s%%hethtal‘??s circulatjlcllg

circulation wn _ e 1on generation apparatus are drspose
ggloxlig th&lrg@g%h{h%edirc%e{tﬁ)ﬁ %&%S&h? probl em that the machi ne becones

[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



[0006] I n the drumtype washi ng-drying machi ne di sclosed in the patent
docunent 2, because ozone that is harnful to the 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 nai ntenance cgst increases, and there is al so
a problemthat the product |ife becones short because of the

term nat | ' l; it re i S
" pr obl oy ipiar cORRgHEL e etk ByAC AR RIenR B Blce ARl of P vl ink
opened and,l aundry in _.the drumis t.aken out after complgtion . of.,a.
Goodor i o1 15 WaRE PEFRRT 501 B Usant I et L a8 Bt of PoBuH iome
present invention has been nade to cope with the conventi gnal

pr obl ensSuRphY Prth. p8d sAmEHEs 2ddeTy neths ler ganeiRNeR fPPatio Beplies dwaler
drumtype washi ng-dryi ng machine in which ions having a function to
steril i zearsns thde ae flopéng: o thee sirarletige mandt padh fin dhe dnying retere sematimen
apparatus, and the ions are stably supplied into a circulation w nd

pat h t haidiers ayliak qsne}%?het‘ar&ioa g paiutius ! BsRAEAItIotE Wkaidedttat iNgOieration
rocking of a water tank and the drum thereby odor and various gerns

of cloth b .Gl r - 1.0 Besj bl j ect
of the posilis R BlhGabbbe BIF (Rhige Wil BRI okl 0 A 55
machi ne whi ch as an addjtional ,operation separate .fromthe operations
of vashi PG GFY HGIeAE TR NG SCEaos ARy U doBAFIURGRY ppaatts
deodori ze clothes and kill gernms that grow out of clothes by stabl
suppl yi nipd Biestempgratnrefdhg eore gencsetion epRparalals semeliarsintieases extremely.
apparatus, have a function to sterilize and deodorize cl ot hes
(steriliathesncasrd, whabitity ehtliecivnfgenetation)appaditas éalhdramatislly oBedease
human body, into the circulation wind path that is used to circul ate

the air ihe wieodf bMhe\iaidatinf whad attgot it Fmobhtnil A0REIITeoaskited ao
t he above object, a drumtype washi ng-dryi ng machi ne according to the

present HRVENLL QRNIE OBl S8 SproBl iR %Latgﬁglﬁnly vibra®of! dMhWNL &Ry tSnk can

rotatably disposed in the ter tan IsTused to carry out

washi ng, déjnei‘g\éaet &t {i:rggk %‘rn]edcgl{r}/eic Bgnogorﬁlor? tbrﬁ? 315|00&q§5dmj,c{1 vx}orr\l%ng rs%erEs 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 bulky.

[0006] 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 irequency 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



a circulation wind path which is used to take air out of the drumvia
its one - 5 - end and to return the air into the drumvia the other
end; heating means which is disposed in the circulation w nd
path and heats the air that is flowing in the circulation wi nd path;
an ion generation apparatus which is disposed above the water tank
and uses electric discharge to generat# ions that have a function to
sterilize and deodori ze cl ot hes; ion supply wi nd sendi ng neans

whi ch Seagépqé &d}&sg&{&g{%ﬁerﬁc&)&té&%} AbAREREAL 1AhAPPATAL Hiim Whken

an ion supply whn I'ch'1's used to supply ions”generate rom
the ion geperation aratys jnto.an ign introduction. haole that is
formed ¢ ARG G Rlae: O sadszgof rad BeiliARgH Eretion LR peble
end of the ion supply wind path is connected to an outlet of the w nd
sendi ng H987E, Tha pieeenst wernEer has beaspawds WnagPe Mmoth 4he winvestiepel
toward the ion introduction hole. [0010] According to this structure,
t he ot heprobiemgomtd ét ¥s ah oljecti of tlsa ppesentviinderptidrh to pravidy € donmi-type
ion introduction hole that is formed through the upper portion of the

wat er  t agkshitpal¢fiRRaclBdem Whidetdisderinds bl @i RafertliAmndd@eddnize
introduction hole to the outside of the water tank in the washing and

' the f e cnert O A R ARRAT e AL AU S, wRRiAly

in the druman Vi a e? ion
10U Lhe WBPEL, BOLLLANST Lhe AL P S0 Lo e, 0 ul0 et e
the ion supply wind path. [0011] The drumtype washi ngérdarn)&i gegionascr;irgg
accor di ngilratigmer mcktngnef a water tank and the drum, thereby o us g
of clothes can be efficiently removed.
[0008] Besides, it is an object of the present invenlion 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 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.
Means for Selving the Problem
[0009] Ta 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 civculation wind path which is used to take air out of the drum via its one



invention is characterized in that the ion generation apparatus
generates positive - 6 - and negative ions. [0012] According to this
structure, because the positive and negative ions are harmess to the
human body and have no corrosive effects on the parts, safety is high
conpared with that of the conventional goods that use ozone, and it
is possible to prevent maintenance cest fromincreasing. [0013] The
drumtype washing-dryi ng nachine according to the present invention

is char %fdeiﬂdzm%%td}ntthé‘hr e ﬂh@rﬂrhﬁthﬁdﬁgbtﬁé&‘ ch@l e comuni cates with
a space between a rear inner side of the water tank and a rear outer

side of the h

Via the ion MRERBBRARSNHERE HiPet L 1n GhhAll Find PAS, Y BORKERE
side of the water fank and, t rear, quter side of the drumare send
from t heishidt & laperRdng cite a&?i’dﬁnanﬁ?ghpath where the ions are

m xed wth the air that is flowwng in the circulation wind path_and
suppl i ed i nt @nt lva genemtionceppathyl whish i3 disposechabess kg wasetdfanbosrd a
speci al additional path that introduces ions into the circulation

W nd patises [ 416415} Thisckirgen oy penesats hiong- drayi lgyemachinteioac tosthiriliget and
the present invention is characterized in that circulation w nd

sendi ng [{?g,g SizdRletest orcibly circulates air present in the ciculation
wi nd path is él sposed on a rear outer side of the water tank, and the

i on introductjon ggf ewlhlzd ﬁ@ﬁ]ﬁ L substant al iy vet g'e%@llaté’d Qv thdSon

circul ati on Whd" di FEAn:

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 and directed toward
the ion introduction hole.
[0010] According to this structure, the other end (outlet) of the jon supply wind
path is away from the ion introduction hole that is formed through the uppér
portion of the water tank. Therefore, even if detergent bubbles leak from the ion
introduction hole to the outside of the water tank in the 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.
(0011] The drum-type washing-drying inachine according to the present

invention is characterized in that the ion generation apparatus generates positive



[ 0016] According to this structure, ions are sent fromthe ion

i ntroduction 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 mxed with the air that is flowng in the circul ation
wind path. - 7 - [0017) The drumtype gvashi ng-dryi ng nmachi ne
according to the present invention is characterized in that the

circul ati,gp ywhad paph is formed in a space between a | ower inner side
of a ci rcunfn\gFentl a?l surface of the water tank and a | ower outer side

of acir rential .surfage of the drum 018] Accordiyng to this

ot r et ur SOTREC ook ARG o7 B Slrebiifed tithast % EHA6 2R Hhsblivd, fisfere
the water tapk, an upused space esent above the water_ tank can be,
ef f ect i v8AYmIpsedo dhe E‘Pg’é@s@‘ghén‘f %ﬁvwﬁe@a{qsm %fge;fé% qpd8e nages: Fripky is
sendi ng neans and the ion supply wind path. [0019] The drumtype
washi ng- digh cgmpacdd maéttachatr d]P ribe toonvémtiprad sgedsi thaentsk opeone, and it is

characterized in that the ion supply wind path is a duct forned of a

har d rESEﬂssi’tBIQQa@}é\%ﬁ@ﬁﬁiiﬁ@nél@cé@s?fr&hfﬂﬁ@fdﬁ!ﬁsﬂ]g. because the ion supply
wi nd path can be conposed of a rigid duct, if the duct is formed into

LSSt sere el a5a0D YAMAIAREUID Rl ORE oty

and part ?n\%%%i%ncigrf:hgreacgeerpz%ael%' that the ion introduction hole communicates with a
space between a rear inner side of the water tank and a rear outer side of the drum.
[0014] According to this structure, ions introduced via the ion introduction
hoie into the space between the rear inner side of the water tank and the rear outer
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 ions into the circulation wind path.,
[0015] The drum-type washing-drying machine according to the present
invention is characterized in that circulaion 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.
[0016])  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.



[ 0021] The drumtype washi ng-drying machi ne according to the present
invention is characterized in that a check valve is disposed at an
outlet of the wind sending neans. [0022] According to this structure,
even if detergent bubbles leak fromthe 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 cone out via the ion introduction hole formed through the
upper pofdg 0 h t t i LA GE,d i3 p '
R LR A R TR R R A g e
check val ve t.hat. i I SPO . Of e | endi.ng
roans, ¢ HPeby in e halio R RR: nothsh e CitktElind whidCpeth 3 ot dn SPHR
prevented from adhering to. the_ion generation aratus. Accordingly,
it is poBeises & Pueh & r@ﬁ%?&ﬁéi{f@@ﬁfﬂ%ﬂﬁﬁﬂ% GF HE e Bk e
ion generation apparatus. [0023] The drumtype washi ng-dryi ng nmachi ne
accor di nipwey cuter sideskncir¢uméanrentdal shgfaehel thetdenmzed in that a filter
is disposed at an inlet of the wind sending neans. [0024] According to
this striopgle, Aeveirding tolubis bigucomnd,dbonadsd thd kercalationuaked patlh ds tie
ion supply wnd path by operation of the wi nd sending neans, the dust

i's caug hgng%%/etdthﬁoed‘vké |} erwddbSResedn al u%{ftg rsé)dkleeﬁre%ntt&ﬁ%vé ﬁﬂe SRR ¥ ni ad

path, there ust 1's prevente adhering to the ion

ot veDRaehbai Ve B @i5He e doh ol BRERL Pl AbE, 1t BERSLE

The drumtype shi ng-dryjing.machi ne according to the present

i nvent i oft6@8s éi\{\\git}é?c{o@rﬁuf’é PP Raf ar ound a circunferential portion
of the other end of the ion supply wind path, a vapor receiving
portion {G018] sposEe tdrurmetypeapmsbingabiyiig corrdiineitaogpadingetoi ohe present
introduction hole to the outside of the water tank, turn into water
dr ops anthw@éntipn s caaraatdrized Surthac eheofont ipphetndnd trank is pGDRG]féaneat df ag
to this structure, water vapors, which are generated in the drying
step andphg@MBs@ut via the hole of an upper portion of the water tank
collide wth the vapor receiving portion disposed around the

andtur AP WAL IS b ErfE) WP k0 Aoty e drbY

and turn*in wall _ _ rops nove on

(e VaPOL.LESeLLrg R0FHn 2K, ALLPLOn;aT, ML SRS of Lne teter

' nvad nga}o%lg E[}Eee ei(i%?ing u]:?aprltsy dvi\gp%(g:e aiglhfhe 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



- 9 - [0027] The drumtype washi ng-dryi ng machi ne according to the
present invention is characterized in that the ion introduction hole
is a hole (air renoval hole) which is used to renove air fromthe
wat er tank. [0028j According to this structure, because the air
removal hole forned through the upper portion of the water tank can
al so be used as the ion introduction 4tol e concurrently, change of a
nmetal nold to produce the water tank is unnecessary, and production

cost of 4hgd deuftrisy BRaVaS Heehyd il NibterRERt Pebisla el Hedueaer vhPEkd94rko
achi eve the above object, a drumtype washi ng-dryi ng nachi ne

accordi ngﬁév%nwaefr&ﬁ%glﬁgﬁag Wﬂﬂatii?ﬂirh;]aﬁ?%%&g?géraﬁl%c%ﬁr&iﬂg&i itis ptogﬁble

dr um whi is rotata spose r tank and 1S used

carry out washi ng, dewat.ering.and drying.of glathes |oaded in_the
arum . to SEER0 eralE PR e Rl BREnNRoBR Pl fredgREgnp AR ArP Y o
the drumvia a bottom portion of the water tank and to return the air
into thel®23in The drumdyaei washingdlymgdimyvpanacemiog ite Hre ppresent
in the circulation wind path and nmakes the air flowin the

ci r cul at irowentionds phdtacteriaed dmehas adiltdr i Hisposadcatl &t imdet ofi the wiatilsehding
the other end of the circulation w nd path; heati ng means whi ch
i s dispogf@dnpkh the circulation wind path and heats the air that is
flowing in the circulation w nd path;

[0024]  According to this structure, even if dust is contained in the air sucked
into the ion supply wind path by operation of the wind sending means, the dust is
caught by the filter disposed at the inlet of the ion supply wind path, thereby the
dust is prevented from adhering to the ion generation apparatus. Accordingly, it is
possible to surely generéte 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.



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

ion supply wi nd sending neans whi ch supplies ions generated fromthe
i on generation apparatus into the air that is flowng in the
circulation wind path; a command key which as an additional separate
operation besides - 10 - operations-6f washing, dewatering and
drying, gives a command to execute a sterilization and deodori zation

operati qao@f] | OfHE NGruvh e SwhdHifs HRANET wincA Uskbmihpe 1d Unet imsseat
the ions to deodorize clothes and ki'll "various gerns that grow out of

the cl otA68ntiAN% characGAALY 8 cIRARS BRTGHRASEA ARIesGONBRI fABVRDe
command Key, operates the circulation wnd sendi ng neans, the 1on
gener ation apparatus, ,the heating neans, and the ion supply w nd
sendi ng h@%@gf@%“ﬂ?‘%ﬁ’éﬁeﬁﬂeﬁéﬂﬂﬂg’y&e Y%@%T@P}(Accor ding to this
structure, air that contains ions that have the sterilization and
deodor i Z802&n fHeeriliog oshis staisters. berause shaais rpmadeldnely formedittyapgh
and odor and various gerns of the clothes are renoved by the ions.

Because thBeippensodtien bhthd @aterttankt keu hivvelre hemllyas e &ty intsodhictibn hole
conpared with that of the conventional goods that use ozone, and

mai Nt engeRuFRSHyCAME £ ek old anbdibdiRagiengateienk tib & Bdisated
command key Is pushed,” this sterilization and deodori zati on operation

' executed an, A6 Ak, GPSEALAE, SERRAL S L LIS LOREy fons

of washi ewat er rng, and dryi e drum
washi ng- dryi ng chine according to.the present inveption is )
char act dPPAYG i n B HRANEE SBmIPPReOPPc AriHBYBfbet &' BIng A TBRaipe
and during the time of sterilization and deodorization operation,
uses t heaccorainpd wypresendinntipngsimeiisese operation of rotating the
drumor bringing the druminto a stop state. [0032] According to this
structure, claowhestinkat are easily danmaged and deformed by the
sterilization and deodorization operation, that is, delicate clothes
a drum which is rotatably disposed in the water tank and is used to carry out
washing, dewatering and drying of clothes Joaded 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 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 circulation 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



can be washed by air (air washing) with the drumrotation stopped. On
the other hand, an efficient sterilization and deodorization
operation can be perforned on - Il - clothes that have no
possibility of being damaged and deforned with the drum rot at ed.

[ 0033] The drumtype washi ng-dryi ng machi ne according to the present
invention is characterized in that itl®&eonprises water supply mans for
supplying water into a bottom portion of the water tank, and drai nage

neans fogpgdh@biy B9 WAt RiwdteOnE tha Weiag, bhkk.a Bhdnehd RE execute a
sterilization and deodorizati on operation, the heating neans and the

water SURBl AN SnA" RoARAA G ot d5AALI MRS T ot BRRCHY

during a gi'ven tine ration, t y water vapors are supp into

the drum .In this case, the step of supplyin t.er vapors info.the
i um oy V508 H Fegon oF i oo Bpnorti Hetse SafauliveHgRs etk s
sterilization and deodorization operation or may be carried out a

pl ural i t9utgd the pleshest agd ven tine intervals during the tinme of
executing the sterilization and deodori zati on operation.

[ 0034] Accor didgugttob mdans wdtichibtsedeon & ermohatdh el tededninand ey doperaias e
steanmed by the heated water vapors and can be finished fluffily.

Because fHe kLiscldBOYR WiRat sdrdendiahiass, the ibuheditdticnesspmatust MBe Heahag

the sterilization and deodorization effect of positive and negative

i ons bec Lt +4.S: DOSS] . i h e IRV NI t he drum

ot OSERs hlt the jAPRRCY Bihe sbASRERREL 1 AL fiNAE F1O B

wat er - so) ubl e conpounds of (%gor content fhat cones, out of l%‘?ge cl ot Hes
B i t e

di ssol vel®PRlhat er’SAFERE hitRl SFRCHFGa T n At nCEHRING LS r BBV

odor renoval effect_ beconmes high. [0035] The drumtype washi ng-drying

machi ne %t@t;bzecnqmgartdnd@crd@rq@ﬁ@@@%tmfitmﬂeﬁtalw fostherfdethies doadeddni the daam,

the ion generation apparatus generates positive and negative ions.

[ 0036] Acarat diogahd vhtibss germc biities clotivause ehevpddiyt theeicandBeegat ithe

o eions are 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.
f0031] 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 deodorization 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



- 12 - harmess to the human body and have no corrosive effect on the
parts, safety is high conpared with that of the conventional goods

t hat use ozone, and nmi ntenance cost can be prevented from

i ncreasi ng. Advantages of the Invention [0037] According to this
invention, ions having a function to sterilize and deodorize cl ot hes
are generated froman ion generation-a&apparatus, and the ions are
stably supplied into a circulation wind path that circulates air in a

drum i rr egReGt inge hale \HoPp AR RtyObT 'b@ﬁxgi Qe ddai@idRforkRAKwithdiHeN8rum
drum thereby odor and various “gerns oOf clothes can be efficiently

reaned.(h%p 8] Besi des, according to this invention, as an additional
operatioﬁ Separate fromthe operati ons of washing, dewatering, and
drying, it is possjble to safely, and, efficiently deodgrize cl ot hes
and ki 11183k« nERe GTEW-BEE B BINCEa aGhRY ACRENG | g Rorcsent

whi ch are generated fromthe ion generation apparatus, have a ]

f unct i onintvensiperis lahascigrited sioddat 26 cemprisess wWadtresunmly aeamsnfansipplying
deodori zation function) and are harm ess to the human body, into the
ci rcul at wafervhitda pattbmtfation of tisedated tank, cindadraiidge nadansifor dhednigutie
Brief Description of the Drawings [0039][Fig. 1] is a schematic view

show ng %&é?&ﬁﬁ%lﬁ‘%'ﬁ%mﬂ(. %’dﬂﬂgttmeestée/ﬁ%ahea-a%ydeaaoﬁ%mm@?ﬁﬁﬁ@ﬁ,%@g
nent of t f I

to an enbodi e present 1 nvention seen from obliquely above.
.a schema sectional vi e

ar um ¢y peREBRRGRITY g T AR oS flh A ROl R Ay

of the left e in Fig. 1 and seen fromthe right. [Fig. 3]..is, a

Schennt | 6oerd Huseceaia e W@%@h&aﬁlﬁéywtﬁﬁww ard supptied iffo the
drum. In this case, the step of supplying water vapors into the drum may be carried
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 to 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



- 13 - structure of a cylindrical water tank seen formthe rear side
in the axial direction (parallel to C.L. infig. 2) of the water

t ank. [Fig. 4] is a schematic vertical sectional view show ng
t he above drumtype washi ng-dryi ng machi ne which is sectioned in the
vicinity of the right end in Fig. 1 and seen fromthe right.

[Fig. 5] is a schematic view show ng b upper portion of the above
drumtype washi ng-drying nachine with a ceiling plate renoved and
seen fr dmroBedsqoethe fboee body and hiw go ®@frasiveasiash omathiecpamts tsafaialis
view showi ng an ion wind supply unit seen from one side. [ Fig.
7] is a KiggBncyingureshamitingthan ek aitpl ecnferaivnapegaidisothgtamed oforge, and
drumtype washi ng-dryi ng machi ne. [Fig. 8] is a block diagram

of a conhhQlief celabgthc%@ L WREY PO r Vi ng machi ne.

[Fig. 9] 1s aflowchart show ng an exanple of a 10-m nute course of
sterili z&i‘i on and t?I,e dori.zati on operation. [Fig. 10] is a flow chart
show ng vaé'}%gﬁ)?ié AOGHP8 f switch control of a heater. [ Fig.

11] is a flow chart show ng, an exanpl e of _an. exarrPI e, .of o
rot at i onP8p8ed AWFAremac Ehithis| Inrengopadopptgying a function o sterilize a?d

deodorize clothes are generated from an ion generation apparatus, and the ions are
stably supplied inio 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. 12] is a timng chart show ng an exanple of control over a
10-m nute course of sterilization and deodori zati on operation.

[Fig, 13] is a flow chart show ng an exanple of a 30-m nute course of
sterilization and deodorization operation. - 14 - [Fig. 141
is a timng chart show ng an exanple of control over a 30-m nute
course of sterilization and deodorizat}eon operation. List of

Ref erence Synbols [0040][ 1] housing [2]ceiling plate [20] water tank

[22a] i ogtrﬁdaafé)spgt:gﬁﬂdmﬁm(@f fan&egaeyiaﬂonﬁqhs)re.—mﬁhd hRitH8 4Rl Wefection
(drai nage neans dr ai nage hose (drainage neans) [33] drainage

valve ( d(rp%ﬂfae@?o &&.6.191?}13. 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. 8] is a schematic sectional view showing an ion wind supply unit
seen from one side.

[Fig. 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 aver 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.



[34] drum [36] drum notor [38] drying water supply punp (water supply
means) [39] w nd sending duct (circulation wnd path) [40] heater
(heating nmeans) [42] w nd sending nmachine (circulation w nd sendi ng
nmeans) [48] drying water supply valve (water supply nmeans) [60] ion
wi nd supply unit [61] ion generation apparatus [62] w nd sending
machi ne (ion supply wi nd sendi ng rreané‘g)— _.. [63] wind sending duct
(ion supply w nd path)
[Fig. 14} is a timing chart showing an example of control over a 30-minute
course of sterilization and deodorization operation.
List of Reference Symbols
{0040] [1] 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] drainage valve [drainage means)
[34] drum
[36] drum motor
[38] drying water supply pump (water supply means)
[39] 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 mac;lix_}e (ion su_pply w}nd sending 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



[63a] flowin opening (one end) [63b] flow out opening (other end)
[ 63c] vapor receiving portion - 15 - [64]fan case [64a] inlet [64b]
outlet [65]blade [66]fan notor [67] check valve [68]filter

-15-

[64] fan case

[64a] inlet

[64b] outlet

[65] blade

[66] fan motor

[67] check valve

[(68] filter

[78] sterilization and deodorization key (command key)

[81] control 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. 1isa
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 struciure of a cylindrical water tank seen form the rear
side in the axial direction {a direction parallel to C.L. in Fig. 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 rightend 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



[ 78] sterilization and deodorization key (command key) [81]control
portion (control neans) Best Mdde for Carrying Qut the Invention
[0041] Hereinafter, a drumtype washing-drying nachine according to an
enbodi ment of the present invention is explained based on Figs. 1 - 5
Fig. 1 is a schematic view show ng an appearance of a drumtype
washi ng-dryi ng nmachi ne seen from obl i duely above, Fig. 2 is a
schematic vertical sectional view show ng the above drumtype

washi ng- ghi Yinfighdiment B¢ thBiwibsdrns 806k fionedniptiseher Woakingt y tbht fdend eht
end in Fig. 1 and seen fromthe right, and Fig. 3 is a schematic

verti cal C%Fe%tréﬁéadf tMé APGAt % %Qsl‘?iﬂﬁ, %ﬁfgr}ﬁac}ﬁhé UPEdHBueing® is composed

cylindri ter tank see ormt r side in the axial direction

(a direct} araI , wat ery

Ho 4 el 8RRt 8 o b abbPonitec atd SRETP R RS g e
drumtype was_hi ng rying Chl na whic,h is ,sec |oned in

vi cini tyl oaverm%tl@m.gqa% B3t POt EpeFtion 4 that dorgaseter Srlé?-ﬁ Qffgont; Bﬁ‘fk ?afﬁand
Fig. 5is a schematic view show ng an upper portion of the above

dr um t y peghiaSHiengilimg phage Arnbludes wistép podei 2anbaiplsafioenedronvide madside
seen from obliquely above. [0042] As shown in Fig. 1, a drumtype

washi ng- gy i w@editieoss shdang 4 fip wakh supply egbm@grmahdqi baftewater
present invention conprises a housi ng 1 that fornms an appear ance of

coi i ng DI eﬁﬁﬂ‘a@{‘q?g‘?’é%“? ‘?‘%%“ 3o PaL UMl popr PERREC S Dhat

formsth | ower i on, od thon 4.th form;t

si des of SHFGHLY é< o1 é‘fRD %ﬁ?tg}‘?t pa%ﬁi%%lbﬂﬂﬁ&lcﬁﬂ g#’% lﬁn%élldﬁooefsthﬁ
step potjon 2a that |sforrre on the rear side and ijs |o d one
step, andowsipgp)vitde el pw%f-se%.ﬂﬁ ﬁwaceentﬁﬁa\twﬂapem Vﬁbgw -to-Tear
opening 10 described later are forned through the step portion 2a. As
shown i ndiFegtio?, (front-eeapodirectivit) haf the gdann-tgpe t Weshiagidryginge nfadhéne, a
inner side of the housing 1) of the ceiling plate 2 and is the

central gefdehsiBni Motmiepdritiont 171 ahicials thrinedtdfenmetaloplater &l toliwlgeh ionn)
of the drumtype washing-dryi ng nachi ne, a suspension nount portion

L7 whi chehd of 0cHRY sAlphsiBtlsdy. Bk ¥ Sortidadls Wikhegne end of each of

suspensi ons 52, 54 |s connected is di sposed JThe bottom base 3

has a su tial ha

espect a2t ST 3P0l D) S0 RLA ébg n fltoh ik
right-to-1left d|re tion are forned.in SUEC]? grmanner t Ihe%qci) oge
short bys%ﬁ’é’noran es‘teéB%Ct’iVﬁ INETSIONS '@ Hher BOR[-ENTHH lFft'Ct’(?Pu Pehe
washi ng-dryi ng machi ne conpared wth the body portion 4 that forms

t he upperlg%btq-h&rdlmfchpn@rm gieAdn suckoa manmer shatrthey Becane shert bytoner
surface of the bottom base 3, feet 3a, which cone into contact with
at fl oor twardteee iafther idwest adired¢ticon of otheugpon -ty pdevabhinmg-tiyying machine
washi ng-drying_ machine, are nmounted in the vicinity of the

respect i ¥@mparedkth @he body portion 4 that forms the upper portion of the housing 1.

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 substantially rectangul ar bottom base 3. On the upper side of
the bottom surface of the bottom base 3, danper nount portions 18, 19
to which one end of each of danpers 50, 51 is connected are disposed.
Seei ng the drumtype washi ng-drying machine fromthe front side, the
danper nmount portion 18 is disposed on - 17 - the left side, and the
danper mount portion 19 is disposed oh/the right side, and the danper
nmount portions 18, 19 are |located at the sane positions when seeing

the drunhbyeR @S hindohedemie: e heofticamd hedispeied ¢OOHAFAR! Sideyvand n
Fig. 2, the body portion 4 'has a substantially rectangul ar shape in

horizontgl B&¢ ér%ouﬁpgoﬂt{oﬁs f1501G 5k d6cdisd Bpgg@garhet sﬁiongvﬂi@@tséé}hhg

arc shape in stUch a manner that the front si Is inclin toward t

rear si ith respect.to,a.vertical plane as it extends upward. As
shown ii}%ﬁ;%‘.l {,ypf’rwaéhﬂ}g'qrﬁén&?lﬁﬁ}ﬂlngifgoénglﬁe lﬁ% body portion 4, a
housi ng openi ng portion 4a_which communi cates the inside and the
out si de [6P44lhe hési shgwn i Fis- datle bedieportion $hae @, subsipidisdyterigagular

case 6 that hol ds detergent, bleach, and textile softener, and an
oper at i ashapanel hatizdnadl ssationpendititsofroheyisledndommed dpteag gubstantinllgrazc
di sposed on the front side of the body portion 4. [0045] The housing

openi g gahkiiaN#R 4 SndRReneshtane febiasade by i10RENW98 aheaesr Sdkhatth
is nounted slidably in a vertical direction on the body portion 4.

The det efgeal: (5356orfolioflafs Y837 ekionO uchll AVBRERS £ PRLY! 8100, e

i nner si t he ion 4, and rs sposed Sl int
front-rear directjo n an.upper.|left portion above the housing.
openi ng. SR TSROL e oLy ETITAY. HhPETibR R TRSoRRE St MHCh SRR hipates
di sposed to the right side of the detergent case 6 and on_an upper
ri ght pothei nsideend thaeowsidei oly thspdering powith osachaobtert lielos@g]. and a
portion 4, and various settings and operati on commands can be

i nput t edddiyrgantisese'ésthapholakidetergdiG0BBREN, dridetesiibesdieiendintdhen operation
operation panel 7 that is described |ater and | ocated inside the

drumt yp%aﬂé@?hhﬁghé}br HleRStidTRRdYsn@d A8ispReVbriiAn btddispossll 60 Md Rbnt side
circuit whi ch controls operation of the drumtype washi ng-drying

nmachi ne | hgib%ﬂgiﬁfldodﬂ response to a user's setting, the control
circuit control's operations of

[0045] The housing opening portion 4a is opened and closed by a open-close
door 5 that is mounted slidably in a vertical direction on the body portion 4. The
detergent case 6 has a vessel, not sown, which is mounted on the inner side of the
body portion 4, and is disposed slidably in the front-rear direction on an upper left
portion above the housing opening portion 4a of the body portion 4. The operation
panel 7 is disposed to the right side of the detergent case 6 and on an upper right
portion above the housing opening portion 4a of the body portion 4, and various
settings and operation commands can be inputted by a user’s operation.

[0046] On the side behind the operation panel 7 that is described later and
located inside the drum-type washing-drying machine, as shown in Fig. 2, a control
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



- 18 - the respective portions of the drumtype washi ng-drying
machi ne in such a manner that operation prograns for a "standard
course,"” a "large laundry course.” and a "dry course" are executed to
carry out continuously washing, rinse and dewatering steps (and a
drying step) or separately the respective steps. As described |ater,
in the drumtype washi ng-dryi ng machi e- according to the present

i nvention, besides these washing, dewatering and dying steps, as a

separ at ethat8§hective poriRAS I Phe dhanrpsehwab RinR Qi yingtRadHife o wialas thaaiek Y
out the sterilization and deodori zation operation to deodorize the

cl ot hes ﬁl@g.ogb%lamlﬁo‘ﬂﬂﬁﬂogﬂ%sgﬁfr@ “§t9ﬁ&arﬂr8yﬁd'9é’,t' ao‘flalfgeqjaﬁh@fﬂ@éuﬂgé!,” nd a
suppl yi ng ai ichcBntalns positive and negative 1ons”into a drum
[0047] As, shown_in Fiqg. 2, through the ste ortion 2a.which is .

i SposecBH P ehatHEF Ated Fatop i uErEPRYT g Tt Teldsueripe
one step, a tap water supply opening 9 which is used to supply water
froma teppy trad &Hexing slelicsrsepuigialy dbe resmectiag slepsi As sleswabadh laten ype
washi ng-dryi ng nachine, and a bath water supply opening 10 which is
used to tephliyn-tygewashig-divih@ntabbkirdraceptdipg taviehprespdripivention desides
are formed. Town water supplied through the tap water supply opening

9 flows {hREOwaAsHRECAewRBKng AndBAid fefs, BlLdepitae stepyatiar pdusibleytoloRe
11, the detergent ‘case 6, a watér supply vessel 12 having the

det ergen , ; t :

suppl y ool 56 L8N M SrPHBNNY 5o Blenlidn ol A RABREGA S, DS ANBA TS
supply pi 11 is equjpped with a water supply valve 14,  and the
wntor” scionzs) e RS hehis B ettt B i B ot Hegelbiseby
opened and cl osed, thereb¥'the control is carried out to supply town
wat er i ntupplYyias ainehichaoriadns patidvaare negatpys ipnginde axBuims formed of a
material, for exanple, nylon, rubber or the |like that has

f 1 exi bi | jooy7] and Assheturuint Hige@, throsgk hhe skenpentionhzat whidlr &t disposfd dine
water tank is not easily transferred to the housing 1. - 19 -

[ 00481 Beghedefkward sydenef WRd eeilfigPplaye Ri &l ISweRdChy @xkestds, dowpvwasdr
is connected to the upstream side of the water supply valve 14 in the

vat er - CUMF@E% gBERRE!S Ohiof il NEpaas Sﬁgﬁﬁg%i’erpﬁ&ﬁ ngﬁp {8, diodRg WJaLe"

supply pi qui pped wit wat er suppl'y val ve

the dryin ter supply.valyve. 48 i.s controlled by the contro ircuit
8 to b DREHEN G vaRgy R Y drtey e E nginddlint S beBon i
town water to a heat exchange pal e 41 described. |later. The drying
wat er supEIRY BPeRIng d0 aich pe usRA ngmséga waﬂeylmgﬁ%da@néaﬁﬁW%glng-
wat er supply neans in the present invention. [0049]Bath water taken
in thr ouguymgqmagailhe arst frmed ppoynopeter g ppdied | themighnthe tapavatatar supky
20 described later via a bath water pipe 15, the detergent case 6,

t he wat espesiph Ylovesiael a k@tdrawnlogo descriteidelaganta &€ ameertsuppid pigiel Naher
supply duct 13 that connects the water supply vessel 12 and the water

tank 20 ﬂ@térg@ﬁf:@as@tdﬂﬁrwatgp?uﬁﬁ? eVl €5 thivH?g fhe deferBEMt RREG, Whi R Bater
bath water punp 16, and the bath water punp 16 is controlled by the

control gjreui X h r i
carri ed SEPY Huglis et BofREl UL W ler RPN g oGt g
shown in Fig..2, .the ter tank, 20 having a bottonmed cylindric
Shape 1 sedeh e wiRs ShpbBRaisRokl ot PR SUth e mish PP Seve He
water tank 20 is inclined downward 5 to 30 to a horizontal plane. As
shown i raid Hle watepssRPeeve fdns cratiaipd bydibeconttoh cirauidi& & be opened
parallel to C. L. in Fig. 2) of the cylindrical shape of the water

t ank 20, andhelosed, ghetehpkhe @ongof sromeded pus e bupplyeowerwateatintohgeupater
circunferential wall has a cylindrical shape and part of the | ower
ci r cunf etagRtdoal Thsalktepripplifldsicous iarfehited wftd erakathl afordéraeehle Ofylof,
front portion 21 that forns the front side in the axial direction of

rubber or the like that has flexibility, and is structured in such a manner that

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



- 20 - connected to each other by a screw 29, thereby the water tank
20 is fornmed. On the front portion 21, a suspension nount portion 23
to which one end of the suspension 52 is connected is disposed at the
center portion of the upper circunferential surface of the front
portion 21. On the rear portion 22, a suspension nount portion 25 to
whi ch one end of the suspension 54 isl®onnected is disposed at the
center portion of the backward side of the upper circunferenti al
surface [@b4she bBekidpard idoying 2watsesugply, pisTpé rwiniohrexteods dowsvwasd i27
to which one end of each of the danpers 50, 51 is connected are

di sposedc@hebhd hede |REEhONsidR of Beekhger figpply wahkypeinvgshivagrdiiridhg
machi ne fromthe front side, the danper nount portion 26 is disposed

on the | gf j.der ' j i :
ght si 2o iR na Rt A BRle TE UM 9ia Pt fubdy R0 3¢ SR eet
sanme positions, when seeing the drumt shi ng-dryin chine from
The. s, dewHBoD Sty MRoaRb Ry FrEye Bb. TS the Sy Ro MR FOPPTY Jobi, BBy
with a water tank opening portion 2la which is opened facing the
housi ng eqerilied pothe emtv cispguhip bhepaatdprnd sinsedptherely By eondro! is
2l1a, a door packing 28 is nounted between the water tank opening

portion 2Zdrsiedrshtt taerndio tsivngvapensd rig hpar ¢xdnnda pate dondesctibedtlhter. The
openings with each other in a water-tight manner. The door packing 28
IS equi pRRAnIMalbras el RPhAd 9Re 49irghwateeh HI0E 4B Nafm 4y Rhiedn
of the water tanI{ ﬁ%%ijsgﬁ%t easily t?gngrs]?’erreél@ggat he housi n%ﬂll. When
t he open- e f i d e openrcl ose door 5 and a seal
portion %@ﬁgfnet%ﬁgl%gbergrsg%ﬁiﬁﬁﬁe cone into a water-tight contact

wi th each other, thereby liquid in the water tank 20 is prevente
from I eaE\Dﬁ Vi aB@F}é “ﬁ&%}s’ia:lﬁgu dBethFCf‘r@ Blr\,‘\at%q}h water fﬁﬁp%?ﬁ?nlgaplﬁl aows

duct 13 is connected to the center portion of the upper side of the
wat er t aliko aovatantanketCedeschifed ilates upspt Peldr VAlS Ripe Lhdheadeiorgent case 6,
supply opening 9 and the bath water -21 - supply opening 10 fl ows
i nto thethsaweier tapily2@ssal a 2tHuvéngwiieedetsrgppt yasiug; tantidthe [votb2 b @pplyrdnct
ot her hand, as shown in Fig. 2, a drainage duct 30 that is used to

drain thes Wadt@onnb@s ihé g:akérmﬂpg)y\pélsséh@z bhl ahb RvdibreranR i wittddch28hé 0
t he outside of the water tank is connected to a position that is

t ; . S t 2 i t
Pr om the h SR WRWF DA RN s, fh « KR YBHEE pbB8 o ln Al bl UGS
dr ai h 32, i i cat W th th tsid f . th
S I S T

flowing fromthe water tank 20 and via a drai phage val ve 33. The

dr ai nagetigdioparob s agried Ant & SP@lphatheatenHite dhe wpieg tank 80t 0 be opened
and cl osed so that the water drainage fromthe water tank 20 is
control | B#50]The dysashvavge inlddg. B0thet wated tankn a6 ehdvirgpa 3@ tambd hylindrical
dr ai nage val ve 33 conprise drai nage neans of the present invention.

[ 0053] Assighevis dispobdddinsile dfnhé Reuyiap arintsabk a2Banddrikatithe wiabtefankaoks
20, a drum 34 having a bottomed cylindrical shape is disposed in such

a manner: i3 =6G, laneol el e ' ' b [
i ncli ned1 @%%Erg grlﬁﬁﬂr;ég ??8 30t oﬁad:hgrrllzégt?llfglahgl %%églld@sgh{‘sﬁ% %El%e%
the axis_of the cylindrical hody of th rum,30 i s disposed oo
subst ant {Ta/y {hecwaz] SITPGHoR (% dfgetionpar *e?ttﬁg-&pb‘éﬁl&:i?r)c‘f?fﬁ%ﬁ eviindgical
wal | of the water tank 20. In other words, the distance between the
| ower ci steapefadribetiader taak|200the eted riamk 3@ i frermedein sywbra manner that the
circunferential wall of the water tank 20 that protrudes outwardly in
the radi appeti cetinderential avgderhdshan cyhiaddest ahgge heidweant tdfe thppleswer
circunferential wall of the drum 34 and the upper circunferential
wal | of &iR@ MRk&Trid I BBtrudBsl oA, S fadi-dHatcdsh. 9k g%&];chrfl%fr
o} e

is disposed in a space between the |Iower circunferential wa
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



- 22 - the radial direction. The drum 34 is equipped with a drum
opening portion 34a that is opened facing the housing opening portion
4a and the water tank opening portion 2la, and |aundry is | oaded and
renoved into and fromthe drum 34 via the housi ng openi ng portion 4a,
t he water tank opening portion 2l1la, and the drum opening portion 34a.
[ 0054] The drum 34 is equipped with a-glurality of small holes 34b
through the entire circunferential surface of the cylindrical body

(in Fig. c@nné&@émole%cﬁrmhér tgyﬁé 88re?A, AhEreB QM waddidah 0 €0 & eI @ the

hol es 34b are not shown) e small holes” 34b are forned to

conmuni C\%&;?htﬂb‘? %jﬁe O:];u tp'@ﬁsﬂ%}t utn([mé%r%gnaag {J'%VHIEEI de Cg%dt he the

drum 34 er so at t e wat and the liquid 1n

tank 20 and the drum 34 can f etvve ;Eh water tan Qg
e 24, SespepRon; AAols farreustd Ch-ORpAATIAL thar pratep| Lrsen sah THpg hoper

protrude toward the center axis of the cylindrical body of the drum
34 are dr¥pesétentieupiate pbthel faandpostien 31 eOnithp serdoritds dehe ausnenaion
that they present a rotation symetry having a n-turn (n: a natural
nunber egitaint tpartforoes ltargach oneteatli afrthaxuspdmsiding4 ¢ canmecesdeist didposed
direction, for exanple, the baffle plates 34a are disposed at three

poi nt s (§f¥ et @(Sﬂti%ﬂ (ﬂ%’hé)ba%llglw'hg:{‘r Eﬁi\é%fsthgf J%%Q c1rchﬁfé1@ﬁt1&la§ﬂfélﬁ of

step or erln step, as t um 34 rot the baffle plates

oo e?eﬁfﬁ?en?%%'e%fln%f i Ul Mt tt'l‘enrg 6.0 1 il Bl 19

| aundry is car ed out {53‘0055]01 the. cen rt| n of the rear
surface 8#ch Py darmnsas 5% YrisrPeRatied § ancihe o PoRorY iSseinge
sanme as that of the cylindrical body of the drum 34 is disposed

prot r udi tig Backveape washéngidiying hegohis drase ribe rfaamssidtethsodabpes undunte
of the back portion 22 that fornms the back side of the water tank 20,

and its port®h 26tispdippsdedoon gbeslefintlen add uthendampestuotdtapoition anm is
electric m)tor which is mounted on the rear side of the back portion

22 with g %sge%&ﬁw %‘? Gad @nHDchQHaﬁfpe? BRIt o5t Snd B, % £OYStaxbat sh@

cover the outer circunference, a bea |ng 36b°to rotatably support the

drum shaf %m? 8%&1*(1\98& 6 %(E;ts%g g Gifle ﬁ?ﬁrﬁttﬁP% ngmrig'%flgaéﬁﬂe AR side.

stator 36 (]3] povver nagneti ¢ f orce.
Based on_control the co trol cuit e.drum or..,36 drives
the rotof008d¢ vi a“tfst oW 3 B8 2 e éfOPBPaEt@ntﬂlele?WB%f 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 daoor 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 to the center portion of the upper side of the water tank 20, and

water that is supplied through the tap water supply opening 9 and the bath water



10056] On the portion surrounding the drum opening portion 34a, a
constricted portion 34e is so fornmed and di sposed as to becone
smaller in dianeter toward the inside of the drum 34 in the radial
direction, and a liquid balancer 37 is fixed along the circunference
of the constricted portion 34e. The I%ﬂuid bal ancer 37 is conposed of
an annul ar hollow case and a liquid sfich as salt water and the |ike
filled in the case. Even if inbalance due to uneven distribution of

| aundry @l epening g flomes intertheovatgr fandrelsypa dlis e iat PepPlBAuchdd dr um
34 especially in the dewatering step, this |liquid balancer 37 can
cancel t[oes2nbal &cthebythamhendras dfowrhen Figgdi d driieege Auct 80 3krgiAs used
showmn in Fig. 4, the wind sending duct 39 is fornmed in a right-side

por ti on fdrhitethenaasr, defshnedibeat wadht ke iin ey whtsseanlc 20 eutteesmenidealf
surface of the water tank 20 and the outer |lower circunferenti al

surface gf | HikBeR ooIScithte SEGHSH ML pARehobthe 1MBdbackward

circul ation pa es out al rum 34 via the back end
and returns e air into the drum 34.via,the front end. The bac

of 't he. vilfieiob BfrrgT it 209 & 10 hrdevadnt fogt pifhces dfis AR T30

| ater. The front end of the w nd sending duct 39 forqg mﬁnd_senqghg
openi ng B9wnnketedite 4 dranese esewtle vhichowermugiratest wi efiﬁ/ét‘gﬁld?d?fk e
opening portion 2la and a - 24 - |ower edge of the drum opening
portion @4fr t¥hi 20hivia wififlterseritdBngoopenivegi@Oentaauerh iai thei watel dlawing
toward a |l ower portion of the internal space of the drum 34. 0058] As

shown i ngFing ihe3 waeth@@keso Rt Vi@Na 4QainBgatvele H®aTE) draindks Raed 38Nis
the wi nd sending duct 39. The heater portion 40 conprises a heater

e MR S TIE b V JRS el b

heats wa r or rinse water Ing or rinse to

rise washing and rinse effects, and he e air ingth er .tank
20" " rre B 5w B0 Baed Brutatistrge Boinegs chalatehE ke
plate 41 for dehumdification is disposed in a |eft-side portion of
t he spackosteBZneed Hhewdwinagee valnped3 |comprisei Araindas aprang| ok jhe apesyit
the water tank 20 and the outer |ower circunferential surface of the

drum 34. inkeeatibeat exchange pl ate 41 has an opened sectional shape,
and water that is supplied via the tap water supply opening 9 and the

dryi ng Wajogh) SUPsysHouaeinBigl 2, inthe Mfatbhnken likx changerphak 2044 diem
cool the air in the water tank 20 in the drying step. [0060] As shown
in Fig. 34 dviePbSeRtldOyIRE NS hage (CaikitalihQucH Ifhanner 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



sending neans) is disposed on the |eft side (the right side when seen
fromthe rear side) of a |lower portion of the rear surface of the

wat er tank 20. The wi nd sending nmachi ne 42 is conposed of a fan case
45, a bl ade 46 housed in the fan case 45, and a fan notor 47 to
rotate the blade 46. This fan notor 47 is directly connected to the
bl ade 46, and rotates the bl ade 46 by>direct driving. The w nd
sendi ng machine 42 takes in air that has cone via the heat exchange

plate 4 B, 213218 o RihelNBitCA iRimAGh cHifP PR8God B4
the wi nclithggﬁg?‘ir%%ﬁré‘?ﬁsgﬁ%%%ﬁ%%éci g égjle}ay,li & drtm opCtifty poftion 34a
the drumytype _washi pg- dryi machi akr h Y, .
lows | it P abral e, e R G tund pond i 18 9a8 e e UG g8hine
wi nd sendi ng openi ng,39a and. vaporizes water content of laundry.. Danp
Air t hat PSR lasand fasngey Anisaaed 8nd demoysh oHp 20 MéLeéﬁWe?ﬂyViagﬁe
cool ed by the heat exchange heat 41 so that the water content
condensesowsing ohenidgnportion 4hahgesatehtankopening . pofHendiie, aind the domn
by the wi nd sendi ng nachine 42 to the heater portion 40 disposed in

t he W ndassn 'pgﬂﬁﬂ@$§§9, where the dry air is reheated by the heater
portion 40 and is used to renove the water content of the |aundry.
These op | ONS A t: j Wa/c i

dry the oahry: HRuy ERaR i el SRR B AL Ml R R R
portion 40, the heat .exchange.pl ate,41, ;.and the w nd sendin hi

42 are dﬁ@p‘zﬂggﬂ c%u{rﬁ%repgaggus%eﬁfo}}e&p hPﬁB%&Q‘E%‘W {}Brﬁg’? ,O@P{e estﬁ
menbers are subnerged by the washing water and the rinse water in the
washi ng Belgs Bithsae Sheps, aaddthe alihensmallhboles 184barmerdtnghavg; Hawesmall
menbers can be renoved. [0062] Next, an ion wi nd supply unit that is a
di sti ncthales 84b ardt formed o thmrdrmicate Yireinsakhdirife drayemignk®Orindethe inside

according to the present invention is explained wt reference to

Figs. 4-6 thEiddund34 with caehenidrise tHe the Gadtesaad iheneduid iigWhevatdigank 20
drumtype washi ng-dryi ng nmachine seen fromthe right, Fig. 5is a

schemat i g,y itﬁéNd?&maﬂi HEPSTowP BEiFRR e HARr daMIZhYRR YRS Aihig- ﬁ.ydng%e

machine wth the ceiling plate renoved and seen from obliquely above,
and Fig..6 1s tic i 0 V| j j Jt
seen 1 ofehd GEneBbEs AR O Rt 8! Pl g Walh (U BB s ot
supply unit 60 conprises an .ion _gener.ation rapus, 61 that .
gener at e sbinlrige) bl crféggfir\w@ Tl cGancRed oo PlaFsedd qre disposed
di scharge [discharge), a wind sending machine (ion supply w nd
sendi ng meand) a6manher thasnidey ppresant e rafation sfyatnetey i lyvéngvai sHuer én: a
generated fromthe ion generation apparatus 61, and an wi nd sendi ng
duct (i onatavgipymbémephtd e G3atdedt rotaticibaxis in the circumferential direction,
for example, the baffle plates 34a are disposed at three points (3-turn rotation 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 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 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



supplies positive and negative ions which are generated fromthe ion
generation apparatus 61 into the w nd sendi ng duct (circulation w nd
path) 39 via a cylindrical ion introduction hole 22a that is forned
t hrough an upper portion of the water tank 20. [0064] The ion

generation apparatus 61 is an apparatus that generates positive and
negative ions and sends theminto air23hat has been taken in by the
w nd sendi ng machi ne 62. Specifically, for exanple, when an

al ternat .{iﬁ%‘oﬁﬁtﬁﬂ greés 1“1"1% hAIEml BoRRRE Bitht3€ LS8 OrRGhEREORhicd s mounted

ionizatio eno non due to electric dlscharge and the Iike occurs
th b
henorenbl PR RAPRE KRR A58 ¥ 8"n oSO Btk i b

i ons, and 02 (1120 n is chi efliiy enerated as n“gﬁtlve [

[ 0065] ThEXBPHAS § RI0R RAVETetPat TovervebAle AR iifE BWQG(F&%’?W@%%P&%
H202 or OH as active species through chem cal reaction. It is known
t hat becrusiebloipport therdrpreshait 84daet 1odere36e kst rotaty the diwmtshefi, 34dhesd
conpounds can be used to surround and renove floating matters such as
fl oati nga padtbt 6b& o @vd Astanen gemEs tante trb®rl 36¢eby mdghetiaiforceHBaged oH
is a kind of active species and represents radical OH Chem cal

reaction 0 r
(20 e oYL A SR rouif . i RO SR P e R e

02- (H20) 1/20, 4 ( H O H*(H20)n + H(H20)n' + 02-(1120)m
+ 02- (H2D T)amgdﬁd t5'tétate the'dTurn 4! 12
[0056] 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 liguid 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 out 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



-->2 H+0, +(m+mM +n+n") HO0(2) (H20)n + I-1+(H20)n" +
02-(H20)m + 02-(H20)mM - 27 - H02 02 (Iln n + n') 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 typical sources29f odor are represented in

chem cal fornulae. [0068] Reaction with acetic acid: CH COOH + 8 OH2

> 02’5? E)ggl%féldégecgﬁ?hQﬁgir%f'z%ﬁberﬁﬁgtpﬂhﬂﬁbwﬁ1vf&”nh%ffd 3BndinErépetlhg Sod,
warm air is blown toward a lower portion of the internal space of the drum 34.
[0058] As shown in Fig. 3, a heater portion 40 (heating means) is disposed in
the wind sending duct 39. The heater portion 40 comprises a heater case 43 and a
heater 44 disposed in the heater case 43. The heater 44 heats washing water or
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 left-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.
[oos0] 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 taken-in air
into the heater 40 disposed in the wind sending duct 39.
[0061] 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



CoH, + 30 OH-+6 CO + 18 H 0(5) [0069]As shown in Fig. 6, the wind
sendi ng machine 62 is conposed of a fan case 64, a bl ade 65 housed in
the fan case 64, and a ion supply fan notor 66 to rotate the bl ade
65. The fan case 64 is fornmed of a resin into a single body, and as
shown in Fig. 5 a circular inlet 64a,having a cross-shape frane is
opened t hrough the upper surface, and as shown in Fig. 6, a
cylindrigal,-sha outlet 64b is for at ,the rear side. As shown,in
H o "6 AR B R urscpdtha Gor-2ed i B VORI AR wib SoptERug! BitRaRG
prevented fromflow ng back into the fan case 64. Besides, a filter
68 is di SpEIeHt Q%attcﬁatgaimﬂ AarEa N of agf Yanorized gatsp Eonisat 1S ewker Bre
ion supply fan notor 66 is directly connected to the blade 65, and
rot at es thieehdsit zdeh®medyeadidleot that ithe mauterTtratewtneb mlemdésngndrbtuh idam p6@i
takes in air through an opening (not shown) and the |ike for heat

radi ati othdrgesregiot diyougThd drhalisis nt@nd bgnte semdSsenidind heschakens itd tBe
to the w nd sending duct 63. - 28 - [0071] The ion generation

appar at i u POB L | i i e I
SUr T ace Syt BoERt 20 3lsthed OBIC WAR HepAihel BBV 8- Rl AP s
di scharge,portion,is located at, a position in the w nd sendi pat
Chat oxt ERBST it et g e Rt oo fority e B onie Sl o
fixed to the suspension nount portion 17 (see Fig. 2) and to the

ri ght - si gengppdhesgopeatignp ot mpeated: welllhgusplsgion o thn dyiserdop tqeug,
an unused space right above the circunferential surface of the water
tank 20 thenabedwyf thisi getdyingisieg proceidspBs@ustiehe hleaigpepertadn o the heat
apparatus 61 and the wi nd sendi ng nachi ne 62. [0072] As shown in Figs.

4 and 5, extdhengy blaglni cahd ithe wintr Radeid fachlees?3de Ho¥poded ohelBMBlvek S
formed unitarily with and through a | eft upper portion of the

ormed uni t r .
There | S auera] B ARl Ay BaRoRR Y AP sPRnfer By M BEhER with
i nt I f. th ter.tank, 20 is high, t ol .back,
tner of ortt B T sl Prissih S fdke et danmntibe o sdlpeRE e

formed to | eak ﬁll’ fromthe ter tank 20 for a low internal pressure

of the & MERRRTS RN BRNSTVeAe wi nd sending duct 63 is a part that
is formed of a hard resin and
[0062] Next, an ion wind supply unit that is a distinctive structure of the

drum-type washing-drying machine according to the present 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] ~ AsshowninTFigs. 4 and 5, an ion wind supply unit 60 comprises an ion
generation apparatus 61 that generates positive and negative ions with the aid of
electric discharge (discharge), a wind sending machine (ion supply wind sending
means) 62 that sends positive and negative ions which are generated from the ion

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



has a structure divided into upper and | ower portions, and is built
by fitting the upper and |l ower portions with each other. As shown in
Fig. 6, a flowin opening 63a that faces forward is fornmed at one end
of the wind sending duct 63. The & n openi hg 63a of the wi nd sending
duct 63 is connected to the outl et 64? of the fan _.. case 64. As
shown in Fig. 5, the body portion of ~ fie wind sendi ng duct 63 has a
gradual l'y bent plane shape that extends fromright to left over the
back pot Feppliez pdsitivreandinegatiemionsovhisd aisoganeratedifppm ghe don |gsnerstion
opening 63b that faces downward is fornmed at the other end of the

w nd sendppayatiisc 616ito THhe fwind- eartdiopediatg(@Rinlatior? Svindotath)e 3 nid a
sendi ng duct 63 is disposed away from and facing the ion introduction

22a of t belikdRed iRPTHtt@mcabntg mxmattsaﬂa;,kma@-thﬂd@gﬁ,antlﬁﬁ;eelga%tm@f the
bet ween the fl ow out opening 63b of the wind sending duct 63 and the

ion intr ltl%ttiaﬁp @ol e 22a of the upper portion of the water tank 20
is set to abou E mmin a usual state, which is the shortest

di stance _that allgws positive and negative ions generated fromthe,

i on gene{%ﬂsﬁi)n aﬁ@?r‘&gt&?%@t’to& ar?é’a?lig? @?éﬁ??)‘?PE%‘%E‘H @t srregaten SoVEr

tank 20 avoiding collision which is caused between the fl ow out

openi ng 688 negdlivhécnisopnd 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,O)n is chiefly generated as positive ions, and

0,7 (H,0)u is chiefly generated as negative ions.

[0065] These positive and negative ions H*{H,0O)n and O, (H,O)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, «OHis 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:
0088]  H'BOn + O, (RO
— +0OH + 1/20, + (m + n} H,O (1)
H*(H,0)n + H*(H,0)n’ + O, (H,0)m + O, (H,0)m’

= 2-0H+0,+ (m+m'+n+n)HO {2)

H*(H,0)n + H*(H,0)n’ + 0, (H,0)m + O, [H,0)m’




i ntroduction hole 22a when the ion introduction hole 22a is noved
upward by vibration of the water tank 20. The inner dianeter $i of
the fl ow out opening 63b of the wind sending duct 63 is set to about
29 mm and the inner dianmeter 02 of the ion introduction hole 22a of
t he upper portion of the water tank 20 is set to about 23 mm The

i nner dianeter 01 of the flow out opedV¥ng 63b is larger than the

i nner diameter 02 of the ion introduction hole 22a, which is a design

that makes it possibl estg @opeowth @ @osid korpl,@rror @f) the ion
introduction hole 22a that occurs at the time of disposing the wat er

out of 1M hn | rARBALOH B R TRDFEFIRRCE Fr ) PRARELL ar URR AR

on a portion of the outer circunferential surface of the water tank
20 is foOmkdndnidf agrighyicwedipaunedsatisatniedoes fsbomeoudf ofmnithgrebyba addor
the wi nd sending duct 63. 10075]Fig. 7 is a plan view of an operation

panel of rérﬂgvamw&e&y@&uvgasmfwnaf@éryldégomaﬁmﬁ a&morgp%f aédn@;ﬁbtﬁmelthal
is equi pped with a power o 2, a power of y 73,

n 7
washi ng- gLyl ngs %aﬁgwggyﬁﬁoda;gﬁg rbrBleid &aeﬁe?m;éspffo Suidfhe pover or

key 72 an ower eys to supply/stop Blectric
power to the drumtype wa h| ng- dryj ng machi ne. The washi ng-drying
switch k&Posh s beg éﬁ‘é‘&l“ﬁl acetic actd:

CH,COOH+ 8 -0OH — 2C0O,+ 8H,0 (4)
Reaction with acetaldehyde:

CH,CHO + 10 - OH — 2CO,+ 7H,0  [5)

Reaction with benzene:
CHy+30-OH —~ 6C0O,+ 18H,0 (8)

[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 86 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 87 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.

[0070]“ _ Tiqe-ion gli)ply fan motor 66 is dire}:ﬂy connected to the blade -65, 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.



- 30 - carry out washing and dewatering, or carry out only drying of
| aundry, that is, to select the washing course or the drying course.
The start/pause key 75 is a key to send a conmand to start operation
of the drumtype washi ng-drying nachine and to stop tenporarily the
machi ne during the operation. [0076] The operation panel 7 is equi pped
wWith a course key 76 and a drying course key 77. The course key 76 is
a key that is pushed to carry out washing and dewatering w thout _
drying, tlA@t1lis, The den generabenveptiraiys dduissmoutigd gnye pgsikiep whighs ig
key that is pushed to select the drying course when the drying course
i s sel ectpzesent onathadchpeheurfags oftleofansense 64tdrel basdwarg femmrtbe inlet 64a,
100771For exanple, at every tine when the course key 76 is pushed, a

current lghadiiotiRReIAt bR Goksted WttL PedtisHGacHs Wald sélinp Qi that
ki nd of operation node relating to washing of a plurality of Kinds of

e oL SO B A PS8, 18, e o

array and™ her s indicate

indication is switched fromtop,to hottomand fromleft, to right.
Speci f i cAMSRENSiqN RN RAEEN KKy (576 ve 6ﬁ§ﬂ§dt°oﬁée tighisidg upnezwall pnd
node is turned on, if the course key 76 is pushed one nore tine, the
" st andar giotivndef the hansieg bfvitlamdserewnditmswanennusesldepdce tightnakiowen the
and if the course key 76 is pushed still one nore tinme. the "warm

wat er " nugleuifetedtinbstuddce dntle iviabeathkerd' tar be effaciohly Wseb dedispose the
turned on, thereby a kind of washing is successively sel ected.

[0078] Al %Q%Q%aﬁ@@aﬁg%ﬁﬁ-&%ﬁﬁeﬁﬁm sbAding muskiad 62ki nds of

operation e relatihg to washing and drying and a kind of operation

AEORGE L R T A e e
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 into 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 sfer}c{ing_ duct 63 is c_c_mnected 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



deodori zation key 78 (command key). The sterilization and
deodorization key 78 - 3 1 - is a key that is operated when it is
not necessary to wash laundry, but it is desired to carry out
deodori zation of the clothes. For exanple, if clothes that snell 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 dependlﬂg the nunber of pushes in the
following order of: "10," "30," "10," and "_30." Here, the underline
meanef theavindrrendingnd @zt 63ss ditpesed away ifisgn ené faziag ithe son insrpdastion
deodori zation operation. Wen the start/pause key 75 is pushed with
the "10"22w of ' ugpappeutiea, ofathe whet tenhi2@i Herqdhketdivenand. begetnhvhe
ions is supplied into the drum 34 for the displayed tinme duration

Wi t hout fle{uadidtbehlify S5WIBY 3 windl sbREingtdlct lei3zatd e adtdistealinticaaidlen

operatlon is carried out as an operation separate from washi ng and

dr yi ng. egf ﬁl@ﬁﬁi}%fi@&l’c %uéfethg%yatgptahﬁ Zﬂtﬁ Qﬂovﬁb&)nt EP?nm]lg aslggua s’ea

dlsplaye alr alns positive and negative 1ons IS

intothe m34forth S tinme duration with the drum
ot at ed. W 1ri6e Sheest tisk Iﬁ%&ﬁéh%l%a%ﬁlﬁﬂzw ﬁe@ab‘f@aﬂlaaereegafeﬁffmd

out as an operation separate fromwashing and dr I n other words,
t he st er e wat gaperalisodepparatis i feehe péficiently Iaeppﬁ/@ﬁ éator theowaler Henk 20
sterilization and deodorizati on operation separately from washi ng and
dryi ng opesidirigarslion veltinHriy chied taweemohanfiod-twt dyeniaglbed saddhe ion
dri ed. In this enbodinent, the operation that is carried out with the

10" o fuddluclbs Hlak ©9al $nésiRs nes 1h&oa§ctﬁm Eeremz@@fl@ FEOUESE ?waﬂng
the operation that is carried out with or 'L30" displayed is

|l cat | BRE TG PEFURO RS e AR o f?ls?ﬂ%ﬁer ?3 TR BharBhE oo

operation panel 7. However, because they have no direct relationship
wi t h t heofptteswind sandémg dont 63 heset texgionn 20iroms aadethskinppediameter 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 b2 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 ocours 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.

[0075'"}- i Flg 7 is a pian 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, a 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 electric power to the drum-

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



- 32 - [0081l]Fig. 8 is a block diagramof a control circuit of the
drumtype washi ng- drying machi ne which 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 theé-1ike. Conmand signals from
the power on key 72, the start/pause key 75, the

sterili zaiiprudeRdpitigZald QE'wK@YingﬁoﬁE'&%} et @hl}?ﬂxy’iﬁ%’%fﬂ&lﬁidr?! fhat is, to
arranged on the above operation panel 71 are givén to the control
portion ' I I : ' r I
Censor e FHapear e S8 cF (hd BEhifls KORK, ThBmpRER, oyl 3 VNS
given to the control, portion 81, In, response to cqnmand .signal,s given
Lo the cBRtt BICOBGRHITLID HA HREisgn el BF GHRFPOR SIsHBREIGRS TBRERA? FOfs
of the drumnotor 36, the fan notor 47, the heater 44, the ion
gener at i tmstapfempemsilpthe maehingdusingghy opemtigt or 66, the drying

wat er supply val ve 48, the drainage valve 33, and the | ock nechani sm
56. [008Rj¥61 M Nt &uintsen pangl 7 % bguippbl avitic haedursd &y 7g anl exappke
of the 10- mnute course of sterilization and deodorization operation
that is pghke fk@?@ﬁ.b'rhé REufRNW s B kNTRL iSPMRd 6 &irdy ot whitdng A8d
is a flow chart”showi ng an exanpl e of "an on/of f changedver control of
the heater_in th 113 1 n_Ei i '

of an ex %F‘%“&ﬁ%é%"ﬁge@‘e“ ?ic}'ig\t{\?g{j g%]fehgo eg‘}{ E|lécf)1r11 B%ééb'grﬁ%ﬁﬁﬁlg ﬁgﬁgtr]
inthe step 3114 in Fig . Fig. 12 is a limng chart show.n .
oper at i offs 40fe} Hiat o LRH%&S ttoh%e(\f?céc en’i'aﬂﬁ%icgmngWgﬁ% tihﬁng CARESEn'S
apparatus 61, the ion sup_ply.fan. notor 66. the fan notor 47, the
heat er 4selecthd odtyadytheed rvingempse/totab weashBig ¢vesedr ai nage val ve 33,
and the drum notor 36 during the tinme when the 10-m nute course of
sterilizao7oh andFdleranpie; at eoeryaprs athearthe souse ke dsdstpushiekta curfent
operation is explained with reference to the timng chart in Fig. 12
and based;fhbeddetatftth ke is sWiched $1@Wesadl %o hRothed Rindof Spekdtion mode

[ 0083] When the "10-m nute course is started, the control portion 81

oper at es hlnt RFa{RED gggmxgﬁgg 6m§§%§§?ﬁ’e;r%%3n nfib 3 AR ket A"

not the drum?Ys ro ep drives or
36 to slgwy rotate_forward the drum,34 if the underline"". i

ot st aye PG Ko 2 PRy Dok« aray Sng e saeat SHEo! mpBeguindcatpd For
underline " " is not displayed on the display portion 79, the drum

mot or 36exanplet tHes iindieatibnm iotdvdtchedrfilsm tdpetsbettoin zad i formmalkedt to right.
deodori zation operation is carried out without rotating the drum 34.

Carrying s?@éiﬁt:gu@y,qf Hd thuadé ke 7806l pUSREiPbhE &) ‘QRAIARAOModktif @btined
rotating the drum34 is effective on clothes that have a possibility

of bei ng damaged.,, 4540} 78% Blskdi%de Bre HfRL tleSst:ARhi PSS OLAESI off

and a “warm water” mode is turned on, and if the course key 76 is pushed still one
maore 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 tine (the step 3104). 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
notor 47 is switched between a high spéed (3500 rpm) and a | ow speed
(1750 rpm for | ow power consunption, and is set to the high speed
(3500 rpmgd adbytha it iopBra@fd #hantit isl8fetdhery enwashenaldrpbappdy ddsied
61 also is turned on (the step S105), and at the sane tine, the ion

supply 1§ dalyObuBeddbrilliBf biOthe LIBfhes! £8r HdRhle, T UothBOThA! Yot

negati ve |l ons generate romthe ion generation apparatus 61 are

supplied via.the w nd sendi duct, 63 d the..ion introduct. on hal.e

3957 o °t el Siag B NR 5h SN HenBHE B ISR Jed e
bet ween the rear outer_side of the drum 34 and the rear jnner side_of
the wat eushertk cantemthfisplaysdeoh s disphasydorijen 79 3y Chaas%ﬁﬁp@n@ésa@ge
of the operation of the wi nd sending machine 42, therefore, although
t he fl ownauihed @ pusteH il Yheofol ldnd npviondersefndiny “smEt’_68), anddt“ne3d. bilere,
i ntroduction hole 22a of the water tank 20 are di sposed facing each

ot her as, descri bhed abpve, suygtign force,work ween .t he, flow.out
opent ng. &40 ST~ ofons Tk 0% Winhara® 25 L URRR g St Ysh g
negative ions can be efficiently supplied into the space by the

suct i on feederizaTive opematipen dVaen dhe apptpatseskeyl 7ansl publeed vrths thepTip” faan
notor 66 are kept in the on state until conpletion of the

sterili zagpodisphgedcaitohbz abhRinopesiave end h&RSIETbas is shppldsd/ img the
water supply valve 48 is turned on (the step 5107). At this time, the
drai nage gy@hves 3 IR éfsgia!yeéi r{iﬁlgﬁiﬁﬁﬁioﬁ%ﬂﬁmt-rﬁ%hﬁingt MANAMaH 814, a91dhiled
in the space between the inner side of the circunferential surface of
the bottq ort.ion of wafp. nk. 20. and._t he_ qut er si

ci rcunf ef {egﬁﬁllngblg it a((%éegag’lI &%ﬁgﬁ b‘%;{%f E{(gnn(%%p Or Fﬁgrgr? Ho?]&t %Se ‘[18 réLP(rlﬁ%th n %ﬁgﬁar&te
heated by the heater 44 js circul ated and the town water held in the
space i s Eameahmg apdelrrag: When the strtpary ket oris m@‘?‘g“ﬁ &8 _oH1He
surface of the heat exchange plate 41. Accordingly, the clothes

| oaded in_t3pe digpaayaﬂ adl thaslcoar®nk Bysitihe aheatepdtivaials Map@pieangtoCp
be finished fluffily. Because it is known that the higher the

hum dity becoges, the higher.the steri.lization and deqdorizatiQn

ef f ect ofir‘f)%lsgﬁi@é t ddlﬁ g?ﬁlvtémfao‘ﬁu raéggo“r{étth ﬂhemﬁalll?lyg?nmf[%g dr ﬁ(rin @3
is raised t%_ boost thg ef fect. of positive and negative ions,

Besi des, StatFRlion|ansl ee0dosizpHaR RPeHHaE erfsied Qi & AR CRAMMEPT FERATEige
cl othes dissolve in water vapors floating in the drum 34 and the odor
renoval éfduearshingreedsbrging] Dogdkr warfie the siedidizefion-Heodwnirhtivarikdy g is a
duct 39 is clogged by water, it becones inpossible to send out w nd.

Accor di ngky, todudirpgodithiret steglioftiovatadd deodorization operation separately from

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 ”__30” di.splayed is referred to as a “30-minute course.”
[0080] Other keys and various indications thet 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 | evel has reached a given level (the step 5108), 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 332ts turned on (the step S111),
and the drying water supply valve 48 is turned on (the step S112).
Thus, t hfbdé?] d WAHETs fo% Hlogk Mesbrh @ dthecatiioticiendl oftthe diRmPiype wabhehg-
drai nage valve 33 Ts kept in the on state until conpletion of the
sterilizatl. . deo i i.0 ' . f :
changeov a1 BbA b o RH RS S it ds hAG R e iRt bperations
tenperatu detection signal fromthe therm stor, 57 (the ste 113)
For " exanl 816 SIS, WHTIBEGY I Mo HiRe e R sPoe P Y RTon A
tenperature of 70C or higher (the step 5201), the heater 44 is turned
of f (thecetiep @xod) 8§ (sek Kipe2)tiheawmipredrwil adeqrdralpation fidearigplongans)
67C or |ower (the step 5203), the heater 44 is turned on (the step
S204) . Tius.is i:csm'FSSadam GPe, 4 ROAEd BWa/ bndvtlpolike. Cansuanptsigmmlsafrdmt the
keep the internal tenperature of the drum 34 at about 60C. [0091] The
o at | 0N psReedy aby bhe A iiRkAS: ey S, RMUANRn  RolEriBMidiees78 b

high to Fow, or omlow to high based on the on or off state ‘of the

heater 44 and a,detection_resul fath her m r

Sty rapS BlheR e B B aliingad pf gnd Ao o R ECRmeRE: Y1 2% BhRR toyfhe
off state (the step 5301% and the tpern‘i tor 57 det%ﬁts a

t enper a- FoREol prtipp @ L HetechRR signaks remed tipgpystor pg and 7 wates o) sers
the fan nmotor 47 is set to low (1750 rpm). If the heater 44 is in the
on st at e5ftthet steepispe@d)in theefamotasei 4n(sepdigl Hf atchalse givemptootheaqontzol
set to high (3500 rpn) (the step 304). Thus, |ow power consunption
and | ow ?@ftﬁﬁl ganlbeespohieeue dompiRikhals lggvelr wmtBe costrobpattiong8 1, the

during the tinme of sterilization and

control portion 81 controls operations of the drum motor 36, the fan motor 47, the
heater 44, the ion generation apparatus 61, the ion supply fan motor 66, the drying
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 sterilization and deodorization 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 S113 shown in Fig. 9, Fig. 11 is a
flow chart of an example of changeover control of rotation speed of a fan motor in
the step S114 in Fig. 9. Fig. 12 is a timing chart showing operations of the drum 34,
the lock mechanism 56, the ion generation apparatus 61, 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



- 36 - deodorization operation, the clothes |oaded in the drum 34 are
stirred in the drum 34 and exposed equally to the positive and
negative ions, thereby the sterilization and deodori zation efficiency
is increased. [0093]On the other hand, if the drum34 is in the stop
state, the clothes | oaded in the drun1§4 are not stirred and air that
contains positive and negative ions g given to the clothes, thereby
the sterilization and deodorization operation is perfornmed on the

cl ot hes. flymegharisdn Kigsp84ailbi 1ity that the clothes are damaged and
defornmed in shape by the sterilization and deodori zati on operation.

[ 0094] | n[at88] st epNEdd Bhe ilp-nrinuits caetserisistaetedt Mg cenirplnpertionHilyeperates
passed after the start/pause key 75 is pushed, that is, after the
sterilizaid aatkamdckienanrie gthe Ole® 3206}, d¥lernsinsd afiiedber er aoptheddwim is
operation is started. Specifically, the heater 44 is turned off (the

step 311?{3%?%@@)1%%{%&; S’i[t?lﬁ]i &h ﬁﬁ@&d‘t}g dIILlHPglfo%} $PL P80ty Eﬁat%%rﬁr&dhcihgh

(the step e Inside of the drum34 is rapidly cool ed

down. In this enhodi nent.,, the .iqgn generatj.on,.apparatus nd,thg. [.Qn
supply f Qﬁurﬁnat’*d%mg&é}%%pt— 'lﬁ%ﬂi’gaﬁﬁ Tt g}eéh@@gﬁ P&E??Thg&ﬁﬁ'& Séed%gldz?‘
down operation. However, they may be turned off. [0095]In this
10- m nut goomayr se,If the uwsiderlidd zat'iiomandisplegetbonzidte displagepatioan?s, sthe
carried out for 10 m nutes. Wien 10 m nutes have passed, It is

determ ned that. t sterilizati.gn an Lzaf ) eraf | :
been coniraPouoioh s SriiE 8 oRa 0GR S BB R gpp
(the step S119), the fan notor 47 is ttgraed Off&(ﬂt he step 31202, t he
i on genePRETHAD A paIFigH Rt avithaut ralatiag the Arpd- Spatying oub thesipatlizghon
supply fan notor 66 is turned off (the step 3122), the drying water
suppl y vahealesgdorizationr ppfaden withentsiosdingl gw) drum S4dis s ffrstize wal Hletlss
is turned off (the step 3124), and the operation of the |ock

mechani sthdi6have 4 @lossibiily (dfHeiss damdtas) defoimedloy theelike, tBat is, delicate
sterilization and deodorization operation is conpleted. [0096]In the
sterilizaldipes and deodori zation operation, ozone is not used.

(00851 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.
{D0BB] The ion generation apparatus 61 also is turned on (the step 5105}, and
. at the same time, the ion supply fan motor 66 is turned on (the step S106}. Thus,
positive and negative ions generated from the ion generation 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



Accordi ngly, because ozone is not contained in the air present in the
drum 34 when a user opens the open-close door 5 and takes out the
clothes |l oaded in the drum 34, the user does not snell unpl easant
ozone odor. [0097]30-M nute Course: Fig. 13 is a flow chart show ng
an exanple of the 30- mnute course of sterilization and

deodori zati on operation that is perfeBfed by the control potion 81
shown in Fig. 8 and Fig. 14 is a timng chart show ng operations of

the drunpr4surehBedask offeBbadpesi®af of tthe Wil gendingt machRpar athesefols,
the ion supply fan notor 66, the fan notor 47, the heater 44, the

drying wg gﬁa R ¥loRbYE o \Aﬁ gh@aﬁﬂ&ﬁ' mg@mycﬁlsgﬁdl% 4a8d s5NendIiH jon

not or 36 thetlrre he 30- m nute course of sterlllzatlon

d deod t
expl a.e‘n’eﬁft'sazﬁwbgmoiﬁc % 8 we%fhed% r?re“‘ﬁwabsecf‘? AR Aoy os
chiefly on the flow chart in Figs. 13 098 V\henthe 30- mnute
cour se i §esoriked @ROVE. SECRYNITTE? wlga\f&b%wesli PyrBK opRBEingR3d sk Wgipam

56 (the step S400), determ nes whether or not the drumis rotating
(the st emt&ftﬁlt)ipnahdedmagesnd hbe dpesitivetond Bégativesliond yanobataficiently
forward the drum34 if the underline is displayed on the display

portion gfghiliddeintd e §Hed)by 1H8Q%BHion force: The 1&ﬁ1§enﬁiﬁﬁﬁﬂ1la@9aratus 62and s

not dISp| ayed on_ the dISp| ay portion..79, the drumnotor 36 is not

driven. H(} BePeh %&ﬁoﬂi midiér Ebez[rle' i O'E'ré@'aﬂ cﬂ&@dﬂhh?%&r&ﬂ%ﬁ’&?@%m

is carried out rotatlngthe rum I ng out

steriliz n_and i zat.ion o atlon wi t hout rotatlngthe drum
34 is ef ﬁéEﬁ?%mb?Pfﬁ ({?@?aﬁ IRBPPRAAE S possi bi | i ty of being darraged
defornmed or the like, that is, delicate -38 - clothes. [0100%

the fan 988l 47 Then; therdsgingwaipr SHBPIYOYRYDES Wﬂ%oeiﬂ(q fep ﬂ@B 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




$S403), and at the sane tine, the heater 44 also is turned on by the
control portion 81 (the step S404). Thus, air in the drum34 is
circulated via the wind sending duct 39, and the air is heated by the
heater 44. As described |ater, 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, and i3>set to the high speed (3500
rpm at the tinme of start. [0101] The ion generation apparatus 61 al so

is tur neéju;gﬂy,_( fHhewstPRvelt 35honabrkdaly tHiews@RBevol B8asol 38 iddto HedPnbre
fan notor 66" 1s turned on (the step 'S406). Thus, positive and

negati ve,,l e rom. Welo re.:
cuppl | oA AT AEERRC daL i OB e R e NP e sl Fgiven
22a of the t upper.portion of the water .tank.20 into.the a

ot ween 1iel (b s BiiRs 2 ER0pE b iU AE i Birb B PR OE S ot
the water tank 20. This space has a negative pressure because of the
oper at i off#08#] t he Ifitnia degeraningd Hheh’ meinmbes haver passed altar thaeight ehwater
fl ow out opening 63b of the wi nd sending duct 63 and the ion

i nt roductumplydlesst@28100), thedvrheae tadwnk326 artedbaf{txesiep\ay 15, raamh thad
facing each other as described above, suction force works between the
f1 ow out d@ﬁ%@%%&{ﬁ%ﬁﬂ@alb@% RRutlddr QANGE Is@h §018. PRas, @Bheld Water is
positive and negative ions can be efficiently supplied into the _
space_ by _the;sugtion .foree:  The daqon .aft i 0 d -

on sapp 7 1 thib ot ® of Bha BdpuieR" TRE AE R SR ACRT TR (Bl Rg
the sterilizati o[% and _.deodor.j.zati on d?ﬁer tjon. 50102_ Then, the drying
wat er suHB’PiCQ/‘BP topgf the starifzafighang fePdrgatieRaPFatigl t his tine, the
drai nage valve 33 is still in the off state. Thus, town water is held
in - 39[0090he spdwe, berfiedranghevarsaairokplidedfeatend4dr ceuifdereihased on
surface of the bottomportion of the water tank 20 and the outer side
of the chnreupéatentdetdctisursigicd o thewetheahiston J70fthé etepd113heF atrenamle,
Air heated by the heater 44 is circulated and the town water held in
the spacg hﬁowﬁqhqqo.byo,tih%hmﬁérﬁﬁsﬁkrsa ddigdie Ve SYABP 76 AP AR

the surface of the fieat exchange plate 41. Accordingly, the clotheés

| oaded i he d d by th d d
o 11 i SHEB SPLEAPTy (HBHEREE Gh b 1iechSh ERAIeR RAVT) Ghip Hipgmistor 87

hum dity becones, the higher the sterilization and deodori zation
ef f ect ofleipotsi 4 tarepeanitirn 0§ 8710/ o1 lower (ihe otep, S dietheater 4his tvoed 87
is raised to boost the effect of positive and negative ions. Besides,

wat er - sot&a@k&gmy%, @tfisgﬂgt%_siafbofo &ﬁ%\%ﬂbm&%oﬁﬁ eﬂ%}%ﬁ dldoloh@sp

di ssolve i n er vapors fl ing in the dr 4 and the odor renoval

ff [ 0103] 1 f the jnsi f { nd di d 39 i
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Accordingly, during the tine of water supply, the water level is
moni t or et0a9t] t he Theet wotatien spesd f dhe 580 meidr 47 ist cardralldetmbacswvitdhad
the water | evel has reached a given level (the step 3408), the drying

wat er supiahy hwdl ¥elod8 ot Srdnmuidedo dfigh baded @t e SHADpIf ik ]thé hiehter 84
determ ned that 3 m nutes have passed after the start of water supply

((a ; get rs] 2 eBnd41@tectidMeredhRINIATE YA Q0B 37 i(fhel 4EH€1HNFOE BRaAPRY ad4Adn
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 $302), theTotation speed of the fan
motor 47 is set to low (1750 rpm). If the heater 44 is in the on state (the step $301),
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



drying water supply valve 48 is turned on (the step 3412). Thus, the
held 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 tenperature detection signal fromthe therm stor 57 (the
step 3413). For exanple, as shown in_kfg. 10, if the therm stor 57
detects a tenperature of 65C or higher - 40 - (the step 3201), the
heater 4 L ur . (t ol ot ) - S
a terrperél Oudfoélz(gjﬁgggeglf)a&w%‘oﬁm%r a%ﬁﬁm%%?g 1§2%§)ﬂﬁptgghgea§ﬁeﬁéagg iﬂgéa!;h%{k1
turned on (the step 8204). possible to | ow.,power
cons umpt oA rIPPIEE ise WhceHie b iR aiehs  BERRY dhe R BaHeE
about 60C. [0106] The rotation speed of the fan notor 47 is controlled
to be swinrdfeeforization efficiency is increased.

[0093] 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.

[0084} 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 siep S116), and the rotation speed of the fan motor 47 is set to high
(the step S117). 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 S118,
and the drum motor 36 is turned off [the step 8119] 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 S122), the drying water supply valve
48 is turned off (the step S123), the drainage valve 33 is turned off (the step S124),

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




fromhigh to low, or fromlow 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, if the heater 44 is in the
off state (the step 8301) and the thermi stor 57 detects a tenperature
of 70C or lower (the step S302), the rotation speed of the fan notor
47 is set to low (1750 rpm. If the hedt-er 44 is in the on state (the
step 3301), the rotation speed of the fan notor 47 is set to high

(3500 1 prieriliAHsn an@WeBOYESatANSHHFRIbIPT RRIERW. Noi se can be
achieved. [0107]1f the drum 34 i's rotating during the time of

sterilizapg and ' [ rath oo e -hes j
arum 34- 400, [ B TRR YraRiahen, RFIRkNORe 0Bt op Rt g Hof 08
positive and negatjve ions, thereby the sterilization and

deodor i zﬁqCBFa}B%Fit?Wé9 is increased. [0108]On the other hand, if
the drum34 is in the stop state, the clothes |oaded in the drum 34
are not <©ZPRe é% nghaonjainedniay theopif ATAENS OB ithe Waumndd yehpax puser oRenyg e
given to the clothes, thereby the sterilization and deodori zati on
oper at i oropes-oesef dyoredanh takee-cult ahbedoth@hlerded iis the drpos3d, bhkiusyr does
-that the clothes are -danmaged and deformed in shape by the

sterili zaldiQmeANthl€RERf b#akidAproperation. [0109]In the step 8415, if
it is determned that 10 m nutes have passed after the start/pause

key 75 i hed, I SraabL ek the: sterl i zation: C i Zatd 9p.
oper ati o P g 1Ry Eeoftel Mac i A5 Ehag homia, PrafRk AL 30
3416), the, heat -41- 44 is t (the st 17), dt
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Thus, town water is held again in the space between the inner side of
the circwentobpetien 83 showadndtigthangddtigoh isor timdng ehant sBOWEH S parahRns
20 and the outer side of the circunferential surface of the bottom

portion aff thbeiramusd,3dhe 14ck nleehtieidirb§6,t the ihegrarradidni apparatosbat e &vd
the town water held in the space is heated by the heated air, thereby
vat er vapehply2RReAsIPB6! M faNiaee49f thehRateal, ﬂ?écdl‘?ﬂfglewﬁie@fs@p Y.valve

ot her wordsS, in the 30-m nute course, the step of supplying water

vapors i ngg0 tﬁgerﬁpgg@agévg%a,cgﬁgitﬁg Al @%Mmﬁﬂtﬂﬁtm@ BBy RS & 30-

t hereby the steri i'on ‘and deodorization operatifon can be carried
out more I%lpn%rtg léglp_rlsg of Q?erllilitzgt%n id tcf?aeod%giaq}orﬁuéfergiggﬁ < earried 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 S400), determines whether or not the drum is
rotating (the step S401), 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 S402).
-~ [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



[0110]If the inside of the wind sending duct 39 is clogged by water,
it becones inpossible to send out wind. Accordingly, during the line
of water 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 |evel has reached a given level (the step S419), the
drying water supply valve 48 is turnedg8off (the step S420). In the
timng chart in Fig. 14, the drying water supply valve 48 is not
turned offtjdy. this step. This neans that although the water |eve
sensor 58 has continued nonitoring the water |level, the water |evel

has not jggghed a0l }a%v,ﬁbtogq&upq%mgtaé\fﬁﬁeég@g@a A (hd Leb

determn es have passe wat er- supp
(the ste e drai nage,.v v 33 is turned,on hl?ste S42
tnd ¢ e S8 ﬁwﬂwww B et i e df WG b Ui FtBglgporcion
S423). Thus, the held water is drained to the outside of the machine.
The dr ai agheskipe®@3. Thukejtinithe dremoH istcarcalaied via thempingt seapingrdudie
sterilization and deodorization operation. - 42 - [0112] Then, |ike

t he step3idestl iteedr &bhsted bp-thdé heglbangeAy desaribetrlaterofhet matimai;medzt#
is carried out based on a tenperature detection signal fromthe

therm st gl B4, ﬁo&ﬁ £ 8Pswitddd bhdiRehod ﬂ%kgﬁpe%aeﬁ%@o@frpmeaﬂ@a 158t ss:p'eem

also is contro to be swtched fromh ow, or fromlowto
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if it is determned that 28 mnutes have passed after the start/pause
key 75 |§hep'ﬁ§1ﬁ@és"af"hat is, after the sterilization and deodorization
operation is started, a cool down operation is started. Specifi cal

t he heat E1104}% s ']Ih@rln@cge@fﬂfatl(oﬂr@mr@ps 84 2130 lséﬁanQ%enr[ﬁleaﬁtﬁbﬁ‘i%)eéd
of the fan notor 47 is set to high (the step 5428). Thus, the inside
of the datthe3shmestifrapitih jomﬂqi;ﬁjdfﬁomntoiﬂsﬁmwmdrbmdﬂmetap $405)i 'Dhus,
generation apparatus 61 and the ion supply fan notor 66 are kept in

the on sgas ByeeR dtﬂe iohe G%ﬁ@fatzﬁp‘ﬁbrﬁ’%éaibh neriYRYY @hpatadey 6MBite

be turned off [0114 nthis m nut e course esterlllzatlon and

deodor i. Zgﬁ edoﬁﬁrt}gé lW?{Ed séncgﬁg Bh@?sé)ghg B¢ cﬁuﬁm@dﬁ%%ﬁ nh‘é‘?@ﬁzéQf 0t the left

m nut es passe erm ne steri I zatlon

deodori zation o era i been_ co eted i,n the ep 542
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turned off (the steﬁ 5431), the ion generatlon ap%aratus 61 is turned
of f (thedsemp3samdyhe rops linBﬁT sidppfytheavatgptank 8@ Thistsnage diasfe negatize

step 8433), the drying water supply valve 48 is turned off (the step
S434), t peesdomi begasy alfvile3@pdrstidonirafetheotvind tshed sigemabiidte) 42, therefore,

although the flow-out opening 63b of the wind sending duct 63 and the ion
introduction hole 22a of the water tank 20 are disposed away from and facing each
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



and the operation of the | ock nmechanism56 is released (the step
5436), thereby the sterilization and deodorization operation is
conpleted. [0115]In both the 10-m nute course and the 30-m nute
course, if the start/pause key 75 is pushed during the sterilization
and deodori zation operation, - 43 - tenperature in detected by the
thermstor 57. If the tenperature detédted by the therm stor 57 is a
gi ven door-open prohibition tenperature (e.g., 500 or lower, all the
conponentlke spate dstwese theatrmer4dde tofiethieopirgyumierentiab nsuafsar af the Gottom
the fan notor 47 and the others are turned off. On the other hand, If
t he t enpenaton of thetwattethniy20t dral theerutesside ob thexicaad feréingalgiuriane of the
door-open prohibition tenperature, with the | ock mechani sm 56 kept in

the on spatem gblltmtnnﬁf GRMRABEBE SAFUGINtAS by NBe hRAISI4 A4, citd\Bate@Mand the
generation apparatus 61 and others are turned off except the fan

not or 47 nd the (ilizat]on. and Oopl.zat | hon_ |
Stopped. TRBrABRSREH, the SAaLiARGSF R R RT PE MBI bty vapgr
and a large anmount of wind is sent into the drum 34 to cool the

i nsi de oRPPHY %J&W?N%ﬁ fﬁoﬁ@eé%d@sc nge Hl%tﬁpf’e}-aéawd&aim theg clgthes
| ower than the given door-open prohibition tenperature is detected by
t he t her hdssledrin3lie dnive 3dnarstségaanest by Hee hertéd matdraripons &6d can belfeased.
If the tenperature detected by the thermi stor 57 still exceeds the

door - opefiupfighiBetdisent {sclmayathdiehe &11$1@d’rghe anbuidityGfecohied, tis: Bighér the
into the drum34 to cool the inside of the drum34 with the rotation

speed of g e?ﬁizfaﬁ??n?ﬂ@{)c%e%ﬁoi‘i@%ox??ﬁf@cgrbf %)ggi%i%-rﬁﬁa Elé% k€iont"®ccome,

deodori zati on effect the sterilization and deodo ation operation
of the drum.type shi.ng-dryin chin cc i to.the enbodi ments
of the pPUBLRYPRRIERAREH S ¥ 08T Babh, RERECEL Migtitiny Fad MeERE g,
Transfer _Met hod: Sanp are hung froma 250-L acryl box, and odor of
one ci gaPasidEs; @aierﬁﬂfga%ier cempPeyndh of §g]ﬁ1ﬂd§§ qeptet sfauming; fram %@? Clothes
mnutes [burned for 15 mnutes, and snmoked for 15 minutes)).
Tr eat mentlisyelveoih weter tg@pars rfleatingoir she simam304 ranfutle color semefval effect
sterilization and deodorization operations are respectively applied
to one gimtipagek. sanpl es and to anot her group of sanples of the above
sanpl es using an ion
[0103] 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, and if it is
determined that the water level has reached a given level (the step S408), the
drying water supply valve 48 is turned off (the step S$409).
[0104] If it is determined that 3 minutes have passed after the start of water
supply (the step 5410), the drainage valve 33 is turned on (the step S411), and the
drying water s_u;_)P_ly _valy:e__ 48 is ’FH]_‘I_]Bd on _(the step S412). Thus, the held 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 H+ (H20)n as the
positive ion and 02- (H20)n as the negative ion (called test exanples
1 and 2, respectively). Organol eptic Test: Organoleptic tests are
applied to the above two groups of sanples which have undergone the
above treatnents and to the other groag of sanples (reference
exanpl e) which have not undergone thé"above treatnments in order to
eval uate the sanples by a 6-step odor-intensity notification nethod.

0: no oddhe sieraBRBE: thmbeater dibisdtusrnst off: (thh atekSHE) off Brothermistor 57
detectable 3: easily detectable odor 4: strong odor 5. intense odor

[ 0117] Bed@tuste sotegapepdtapt 655 Cabuidvwearntimstep $z03¢ethertreateri44 antiynsaahen
sanple is

(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.

[0106] 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 S301) 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 S301),
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 dmm 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: Thereis 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 plurality of sanples is adopted for each
group. The result is presented in the table 1. [0118] Table 1 Sanpl es
Average Qdor Intensity Reference Sanple 4.0 Test Sanple 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 $418). Thus, town water is held again 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. 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 S421), the drainage valve 33 is turned on (the step S422), and the
drying water 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 sterilization and deodorization 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
treatnent is lower by - 45 - 1.0 than the reference exanpl e of
groups whi ch have not undergone any treatnent. The average odor
intensity of the sanples (test exanplg 2) is lower by 2.3 than the
reference sanple. It is confirned that“ both courses have a
significant odor renoval effect. The result shows that if the

10- mi nutlB1t&dur seThenalsks thaistep dasstihed abavr, Woothshapasryes coptighgt the
odor, and if the 30-mnute course is applied to clothes that have a
strong duater 44 imeerisanyt hasetl swhftemiperatumdinteatiommsighal dfdne the teemmideor
obt ai ned. [0120] According to the enbodi nents of the present

i nvent i @y, (thé bteph@d245.0Tk@ kdgtib® BesthbE thehRremblioe 45854 by éaitrsllkdaftobe
deodori zation effect is given to the clothes |oaded in the drum 34 so

t hat odaqg,,: [ i :

the. i ona il R HBE R IR oo B folicEhughi s Shi\ED Y B B TS e
i s high.conpared w t hat of .t cgnventi o maghi t hat use
ozone. et e et s St B HREG e OO PO B ks  ng. when
the dedi cated sterilization-deodorization key 78 is pushed, this
steriliZB8218n anth deowiepiSA26i Brit spdetatmnined; that a8 misatesuhavgspasged after
operation separate fromthe washi ng, dewatering and drying

oper at i ahs.stéA¢pausdi keyl y5 it peslstderthbt satmften thenstedBeatdon and ideodorization
operation only can be carried out as the main purpose separately from

the vashigaeataRefsakd e, anchol Rewer yidrgHOR Y Abited Sdceficallje IN@REdtBP44 is
operation. [0121]During the sterilization and deodori zation

operat | b (A {ALSPPA] Lid el ARIRIdN G AD T BIROALPEL L ATHEAP

i on generation appa 1"may be sent out to the outside of tf
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be provided. [0122]1n the enbodi nents of the present invention, the

posi ti V@I@b@iiﬁ:@g@ﬁLqéﬂn 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 S429,
and the drum motor 36 is turned off (the step S430], the fan motor 47 is turned off

(the step S431), the ion generation apparatus 61 is turned off (the step S432), the

ion supply fan motor 66 is turned off (the step S433), the drying water supply valve

and the operation of the lock mechanism 56 is released (the step S436), 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,



ions are generated fromthe ion generation apparatus. However, an ion

generation - 46 - apparatus which generates either one of the
positive and negative ions which can separately sterilize and
deodori ze clothes may be incorporated. -47 - [Clains] [Claiml1l] A
drumtype washi ng-dryi ng nmachi ne, co i sing: a water tank; 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  temperafure in detestechPRdbp AbermpRiogp 7 df theolpmRrToaRe detectefiby dhe
the drumvia a bottom portion of the water tank and to return the air
i nt o t hethdrmigtor 57 is acgiven ldabr-opemprihibidivdi tampesdnze (#tg..cF0°CS odimpas eld
in the circulation wind path and nakes the air flowin the

circul at ih%n%%\ﬁg&eggé Rudy QO e a0l of tﬁgﬁﬁgigeﬁwa%hoabp@rms P&, bk Fan

the other e e circulation wind p
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
rotation 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. X the
temperature detected by the thermistor 57 still exceeds the door-open prohibition
temperature, a large amount of wina 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.
[01186] 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.

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

_one cigarette is transferred to the samples (transfer time: 30 minutes (burned 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



heati ng means which is disposed in the circulation wi nd path and
heats the air that is flowng in the circulation wi nd path; an
ion wind supply unit that includes: an ion generation apparatus which
uses electric discharge to generate positive ions f1+0-120)n and
negative ions 02 (H20)n that have a sifrilization and deodori zation
function; and ion supply wi nd sendi ng neans whi ch supplies ions
gener at eg, f t i j HST | t LI h i -
P ow ng SRerRe A Pe ERCR Al PRRALTLMALOM R BE gEsfiolcln 48O,
di sposed _separately fromthe circul ation wi nd path, and an ion

i nt r oducER0%n Rokle Regative elsaled fesheWURPISH AN SESRERBVEIFA wi nd
supply unit is fornmed in the circulation wind path; a conmand key
whi ch as an Quginbieptial Test fArganeleppertedts ere bpplicie theertutviedns gfoups of
washi ng, dewatering and drying, gives a command to execute a

sterilizaimgles aftich-ha48 undergondd @dabdzaireQinaane bal i tonttef ofRadirogp of
clothes into the drumand using the function of the ions to deodorize

cl ot hes %e?;glﬁgé %Bffééﬁﬁ%eg%% %Wﬁi@ﬁthag%%t%d %oﬁehﬁlecglc?é C8eatments in

control n-a conman romt conman ey, operates

e Bt IS SRR TEaTPc L 15eL R, ASKEL SR AR (he

predet erm ned way; water supply nmeans for supplying water into a
bottom porti‘?jﬁlcbﬁdqrhe wat er tank; and

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 B N I .-
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




dr ai nage nmeans for draining the water fromthe water tank:

wherein during execution of the sterilization and deodori zation
operation, the heating neans and the water supply neans are operated,
and the drainage neans is stopped during a given tinme duration,

t hereby water vapors are supplied intgthe drum [Claim2] A
drumtype washi ng-dryi ng machi ne, conprising: a water tank; a

O m £ 3y B SRRy B SRRt e

drum a circulation win ath ich is used tqQ take air out o
the drunf 8 aVagfHP Sty @ SRIRB eﬁgieé?e’f%@eihds i%""rfetflﬁnzﬁ B Gfr

into the drum circulation wind sending neans which is disposed
in the cieferehe seomplei Hds penfirmatdthabbeth eheses havel osighifiaant odor removal
circulation wnd path fromone end of the circulation wind path to

t he ot hesffeeadrled rdshidt Howewhat ifomhevd 0aghi @tk bourse %%pplied to dlegiek Hat do
means which is disposed in the circulation wind path and heats the

ai rthat n&t%lafvla%vyftmlgi dagh &Gt Hfé‘ﬁ@‘-}ﬂiﬂﬁte"ﬂoﬁ‘ilseoﬁtdg lied to c\j\ﬂhhésoﬁha%% a

supply unit that 1ncludes: an 1on generation apparatus I ch uses

o oot colachn 02 L, BSDS BLERAOLL LR L NG, AR andhegat Ve

ye R TR R R e R

circulation wind path, the ion wind supply unit is disposed

separ at etontdinernonhwhich baveatheosterilization 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




wi nd path, and an ion introduction hole that faces a fl ow out opening
of the ion wnd supply unit is forned in the circulation w nd path;

a command key which as an additional separate operation besides
operations of washing, dewatering and4drying, gives a comuand to
execute a sterilization and deodorization operation of |oading

cl ot hes %‘%‘Qii Fﬁﬂ%ﬂ!gei@fhéésgif}gut&ﬁ bupet pRi e atd@eifie fofs AR R

cl ot hes various gerns that growout of the clothes;

contr ol IEans. AN RASeloR,6 AIBMAInLY BDihBSsRmIRN key, operates
t he circulfation w nd sending neans, the ton genéeration apparatus, the
heati ng nmeans, and the ion supply wnd sending neans in a
predeterm ned way; water supply neans 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
heati ng neans and the water supply neans are operated, and the

drai nage nmeans is stopped during a given tine duration, thereby water
vapors are supplied into the drum [Caim 3] The drumtype

washi ng-dryi ng machi ne according to claiml or 2 wherein the
operation of supplying water vapors into the drumis carried out a
plurality of times at time intervals during a time of performng the
sterilization and deodorization operation. [Claim4] 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 tine of
sterilization and deodorization operation, the conmand key is used to
all ow a sel ective operation of rotating the drumor bringing the drum
into a stop state.




47 .
[Claims]

[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 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 circulation wind path;

an ion wind supply unit that includes: an ion generation apparatus which uses

clectric discharge to generate positive ions £110-120)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 to execute a sterilization and




- 48 -

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;

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 the water tank;
and

drainage means for draining the water from the water tank:

wherein during 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 2] 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 circulation wind path from one end of the circulation wind path

to the other end of the circulation wind path;




_49 .

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

an 1on 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 to execute a sterilization and
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;

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 the water tank;
and

drainage means for draining the water from the water tank;




-50-

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 during 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.




