;e3eaR a0 $@T <F @WASHI NG MACHINE Field of the Invention 5 The present

. nventi a washi ng machi ne; and, nore particularly, to a
mashingﬁmumﬂﬂmmm wmgble of drying washer tubs included therein by bl ow ng
warmair ingg the tubs. 10 Background of the Invention Referring to Fig. 4,

there is shomn “one of conventional washi ng machi nes having tubs. As shown,
t he washi ng machi ne i ncl udes top-opened 15 outer washer tub Z which is

suspe using 3 via a plurality of suspensions 4 such that
V|bratﬁ@ﬁﬁﬂwm mm d during a deweRSHING NRCHRES can be absorbed. Installed
er tub 1 is inner washer tub 2 for accepting therein
| aundry arTW%ﬂ9es I nner washer tub 2 is 20 rotated about dewatering shaft
5. On an inner bottom surface of inner washer tub 2, there is installed
pul sator 6,pmby £h# qtat es, ofashing shaft 7 to generate a vortex flow
for stirri . Further, inner washer tub 2 is provided
wth a plurality of washing fluid -1 connunlcatlon hol es (not shown) for
use in dewatering the laundries on a side wall and a bottom surface
t hereof . Mounted on top of outer washer tub 1 is substantially ,
doughnu®- shaped BhfePiRASOVERVEN PR FeLRESFgH-ToPe Wafdiing "machine;

and, more particularly, to a washing machine capable of
drying washer tubs included therein by blowing

warm alir into the tubs.

10 Background of the Invention

Referring to Fig. 4, there is shown one of
conventional washing machines having tubs.

As shown, the washing machine includes top-opened

15 outer washer tub 1 which is suspended within housing 3 wvia

a plurality of suspensions 4 such that vibrations generated

during a dewatering process can be absorbed. Installed

within outer washer tub 1 is inner washer tub 2 for

accepting therein laundry articles. Inner washer tub 2 1is

20 rotated about dewatering shaft 5. On an inner bottom

surface of inner washer tub 2, there ig installed pulsator

6, which rotates about washing shaft 7 to generate a vortex

flow for stirring the laundry articles. Further, inner

washer tub 2 is provided with a plurality of washing fluid

-1-



5 inner lid 9 mounted on outer tub cover 8 in such a manner as to enable an
.openi ng and shutting of the opening of outer tub cover 8. Disposed at the
bottom of outer washer tub 1 is electric nmotor 10, which is connected to
pul sator 6 or inner washer tub 2 via clutch assenbly 11. Cutch 10 assenbly
11 serves to selectively transfer the driving force generated by electric
notor 10 to either one of washing shaft 7 and dewatering shaft 5 dependi ng
on an operating node of the washing nachine. That is, the driving force
from el ect rd@nmtimniiaratlidr shéIegsfadvtedhiown)b fmshisy shaldewsterinnf adlee

pul sator 6 coupled thereto in a washing node while it is transferred to

dewat eri ng 1shafdrized O o afRid WREN Vsl Btk o | dhirfE fenalied+digr node.
Housi ng cover 12 having an opening is connected to the top of housing 3.

Instal l'ed at hougind:SavVeh %%fz ang;Qlt%QI & |H % \1/:3186 or { 1250]?%%%%9 %I nd

t he openi ng of hou5|ng cove wat er ter

Ve veter SIBB Hosaed A?u%ﬂﬂ buB: %m'v%g?t Fon e sucer e g
there is prepared draln - val ve 16 for draining the washi ng f|UId from

out er washemnsgy jid 9 mounted on outer tub cover 8 in such a manner

as to enable an opening and shutting of the opening of

outer tub cover 8. Disposed at the bottom of outer washer

tub 1 is electric motor 10, which is connected to pulsator

6 or inner washer tub 2 wvia clutch assembly 11. Clutch

10 assembly 11 sexves to selectively transfer the driving

force generated by electric motor 10 to either one of

washing shaft 7 and dewatering shaft 5 depending on an

operating mode of the washing machine. That is, the

driving force from electric motor 10 is transferred to

15 washing shaft 7 to rotate pulsator 6 coupled thereto in a

washing mode while it is transferred to dewatering shaft 5

to rotate inner washer tub 2 in a dewatering mode.

Housing cover 12 having an opening is connected to

the top of housing 3. Installed at housing cover 12 are

20 outer 1lid 13 for opening and closing the opening of housing

cover 12 and water feed valve 14 for feeding water into

inner washer tub 2. Washing fluid is supplied into outer

washer tub 1 via water supply hose 15. At the bottom

portion of outer washer tub 1, there is prepared drain
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The washi ng machi ne havi ng the above-descri bed configuration is operated as
follows. First, outer lid 13 5 and inner lid 9 are opened and the | aundry
articles are placed into inner washer tub 2. If a user starts a washing
operation, water feed valve 14 is opened and the washing fluid is fed into
i nner washer tub 2 through water supply hose 15. If the washing fluid
reaches a predeterm ned 10 water |evel in inner washer tub 2, water feed
valve 14 is closed and electric notor 10 is operated. The driving force
gener at ed byalelecis i EopDiddaitlnas tappl waeshing pAleadof ronvicuteas hiaghshaft 7
by clutch assenbly 11, thereby rotating pulsator 6. As pulsator 6 rotates,
the laundry 45 articles are made to undergo a vigorous frictional notion
and a water flow, experiencing contacts between the |aundry articles

t hensel ves and b e or in he ub d ned

t hereby. After t§§g§o§%¥%%?%% opgfﬁggﬁasﬁgﬁg' ergp%on %%og% %%%%??%%%
above, a dewatering operation is jnitiated..Drain |Lve 16 i.s opened, . and
the washi n FHASHTRE 1A HedoPPERFPANEF GRSHEIEE ub 27 SPrier it o1 abdenbl y
11 is shifted_to dewatering shaft 5, which _in turn transfers the driving
force génerdit@dinhesl détd i RSCoroRTNYS PRAerchss lavpdryr i cAesasaye
result, the laundry articles are dewatered by the centrifugal force

gener at ed 3laded roitr i binef wagher viegthe? . t ubf 2 ute¥ sstapossa bvashhesever ,
to dry the inner washer 5 tub and the outer washer tub according to the
struct ure ofpdte: vamyewntteonalfeassshvalveatii ne dpwsedt hadwatley wselding
washing the laundries still remains in the inner washer tub and the outer
washer tub emery af & efeliha nt@s Mg Pressssr | subi Di ehgdudmdusid sugpi{ of
nol d and bacteria. 10 Sunmary of the Invention It is, therefore, an object

of the presgileinwenti gy to,proyide W@.SLU%BQ fBeh e %apggége%rﬂié{éég an

i nner 15 washer tub and an outer washier tub thereof, thereby preventing

grom h_of nmold and bacteria _therein, In accordance W th ane aspect, of the
presen%%nnﬂﬁﬁ?%n?eYﬁ réni§ﬁ&95M%ﬁ§P%fvﬁémi%g W%gﬁrn eF(ﬂWﬁ%¢%y{%ﬂl%uter
washer tub; an inner washer tub, rotatably 20 installed wthin the outer
washer t ub, C¥¥FedceBtmoaatfHE € h&SaT | ABndrsy SPFFéFggr a v&em gr#ving
supplying unit for supplying warmair into the inner washer tub;_ and a
control | er fefceFrreraied by tekearyiagnpieees® $9rapplingd thePvlf@Eofasher
tub and the inner washer tub, wherein, -4 during the tub drying process,
the controléervidki weshtimg shaft 7 by clutch assembly 11, thereby

rotating pulsator 6. As pulsator 6 rotates, the laundry
15 articles are made to undergo a vigorous frictional motion
and a water flow, experiencing contacts between the laundry
articles themselves and between pulsator 6 and inner washer

tub 2, and are cleaned thereby.
After the completion of the washing operation as
20 described above, a dewatering operation is initiated.
Drain valve 16 is opened, and the washing fluid is drained
from inner washer tub 2. Then, clutch assembly 11 is
shifted to dewatering shaft 5, which in turn transfers the

driving force generated by electric motor 10 to inner
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warm air supplying unit to supply the warmair into the inner washer tub
-and rotates the inner washer tub to send the warmair to an inter-space

bet ween the inner washer tub 5 and the outer washer tub. In accordance with
anot her aspect of the present invention, there is provided a nethod for
drying an inner washer tub and an outer washer tub of a washing machine,

t he washi ng machi ne having a washing process and a 10 dewat eri ng process of
| aundry articles, and the inner washer tub accomobdating therein the

| aundry artwgdlesr dunitng 2t.he wmashiangrasdlthe tdesatlenimiyypr acedslend are
rotatably installed within the outer washer tub, the nethod including the
steps of ! oggopietidg WBYM ghk; HRRIMifAGlihe AJE didedordtd® thg | BRET
washer tub; and rotating the inner washer tub to send the warmalir to an

inter-spacerg¢£¥§gﬂ 5Peiﬁﬂg§r8g§ﬁggr%ﬁﬂb2and t he outer washer tub. Brief
e

Description o e Draw ngs 2 above and ot her objects and features of
the present invention w,ll beg apparent fr n1nﬂ§ follow ng descrjption
of preferred enbddi ntfit s‘“@q?é‘r}%qr%'cgﬁ?vﬂ%\é?]fbn%ﬁt ¥h§£§cc]d'f'fg%\rny?"ﬁ8hgr
drawi ngs, in which: -5 _

5 tub and the outer washer tub according to the structure of
the conventional washing machine. Thus, the water used in
washing the laundries still remains in the inner washer tub
and the outer washer tub even after the washing process is
finished, inducing growth of mold and bacteria.

10

Summary of the Invention

It is, therefore, an object of the present invention

to provide a washing machine capable of drying an inner
15 washer tub and an outer washer tub thereof, thereby
preventing growth of mold and bacteria therein.

In accordance with one aspect of the present
invention, there is provided a washing machine including:
an outer washer tub; an inner washer tub, rotatably

20 installed within the outer washer tub, for accommodating
therein laundry articles; a warm air supplying unit for
supplying warm air into the inner washer tub; and a
controller for controlling a tub drying process for drying

the outer washer tub and the inner washer tub, wherein,
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Fig. 1 is a longitudinal sectional view of a washing machine in accordance
wWth a first preferred enbodi nent of the present invention; Fig. 2 provides
a longitudinal sectional view of a 5 washing nachine in accordance with a
second preferred enbodi nent of the present invention; Fig. 3 illustrates a
partially cutaway |ongitudi nal sectional view of a washing machine in
accordance with a third preferred enbodi nrent of the present invention; and
10 Fig. 4 sets forth a longitudinal sectional view of a conventional

washi ng nachineng Dehai [t Deseihpt ipddoefsfr efles r ednbrbodiererd si vies Peréerred
enbodi nents of the present invention will now be described in detail with
referenc?t&bfﬁgﬁirlédbﬁﬁyﬁi@cﬁniem%d%%&$p9§ anwaspiAg gRehi g Of chbe
present invention to be described hereinafter  are identical or simlar to
those of thfnﬁé’PVQQEh%aLcug@%Hd‘gr&?ﬂ%Qetﬁ§0%n§9 LA Heg- t‘hdot&? 588
reference nuneral s are used to denote and identity correspondi ng or
identical elenments, and the detajled descrigtion thereof wl| bﬁ on%t%ed.
6 ReferrPig YorRi gL 1591 Al 2RFET pPBIT el BV GaR ht g nbBAfhe " AREGE cbMance
with a first preferred enbodi mentofthe present invention.As shown, inner
washer tub 373dheRe ngueePhl WRale¥yBFBwashi ng f1 ui d communi cation hol es 18 at
its side wall andbottom surface is rotatably installed within

t op- openedout er VasheccrgidahceQuiwetht ubnebiver kspgect ngdhappeoxprasent
doughnut - shape with a through-hole atitsapproxinmately central portion is
nmount ed on iapentiont echewasher grdvildedand mapRodl ifdr2@sirh spesedner such
a manneras to open and shut the through-hole of outer tub cover19. Housi ng
cover 21 isydbapPsSedroidPaRf olieus RgbHASt @l edfaty avd SR nd NBEHhe,
portion of housing 3 (i.e.,ata right top portion in Fig. 1) 1s forced warm
air unit261 r L.og i nper hen 7 an bl rced
warm ai r un?%QZGQ?%%Pgaes §§Wg% a%ﬁﬁagF%afﬁpgggggg&%gaéﬁgé?%%ra?ﬁﬁg 8

t her ei eater 24..0ne sideoffan 22 co nicates with the putside,of

housi NG5 VPEHRFSELTROrFPREEr 23 arir Moy RECLASS wdli atpe  iAner
passage25. 20Warm ai r Bassage 25 is coupled to sergentine hose 27 whichis
connect ed t B2RBEH aFHPi npeEFCPBOfBEABE abPELEARt uBBBVert 2889 ¥ hr BGGR CHAECH

the warmair is fed into i nnerwasher tub 17.
during the washing and the dewatering process and rotatably

installed within the outer washer tub, the method including
the steps of: generating warm air; supplying the warm air
15 into the inner washer tub; and rotating the inner washer
tub to send the warm air to an inter-space between the

inner washer tub and the outer washer tub.

Brief Description of the Drawings

20
The above and other objects and features of the
present invention will become apparent from the following
description of preferred embodiments given in conjunction

with the accompanying drawings, in which:

-5.



7 At outer tub cover 19, there is also installed warmair outlet 29 for
.exhausting the warm air which has been supplied into inner washer tub 17
through warmair inlet 28. Prepared adjacent to warmair outlet 29 is
support 5 nenber 30 on which exhaust filter 31 is detachably installed in
such a manner as to cover warmair outlet 29. Washing fluid conmunication
hol es 18 define an opening part or a conmunication part for introducing the
warmair, which is fed into inner washer tub 17 by forced 10 warmair unit
26, to inter-spareg32 lbeiaveenlongbtudbsher stubiddadndiew erf veasheshindg 1.
Further, circulator 33 for facilitating the circulation of the warmair is
prepared atp@ciiid ot PaEEbPRantel Beh- SPFIF P2 reifmard Neubsd iRens usf aces
of inner washer tub 17 and outer washer tub 1. 15 Circulator 33 is
connected t gtpleg hﬁ Wi df; to rotate therewi th. The washing machine
further includ controller 34 whi ch controls operatlons of electric notor
10, water feed val.ve 4 dralg val ve ﬁ g g % here&g succ S|vely
20 control a serieé$- of pP58¥§ &8 6t %\Bgﬁf‘ 6 lp? S|Sr$gf a%hd'lﬂ}e t&li M
operation. Further, controller 34 controls a | aundry yin eration
during whi CrASRERg aMRfRIRe ot alar?é’t?xic%?nicﬁnef"’l\'i&sh@r ?ESOQ Eegl‘?}"ﬁﬁdby
the warmair blown thereto by forced warmair unit 26. In addltlon, g
whi | e suppl giprpimenineein bhe pPresenhnerverRshar; tub 17 by way of driving
forced warmair unit 26, controller 34 concurrently nakes inner washer tub
17 rotate to theraby skndliihetwatesaia paetiahlyo duttssrayspaorgdludwhath
process 5 is referred to as a tub drying operation. The washi ng nachi ne
havi ng the abeveoreBbCkibed FONdi geBAL han rasEpRY aledaasor@bhews.with aguser
puts the Iaundry articles into inner vvasher tub 17 and starts the washing
operation, é :E@éaeer{‘téo&f'mé’ﬂ@“cﬁ gPe¥83hi Ngvélitidni Safigd into

i nner masher tu t hrough wat er supply hose 15 to a predeternined water

| evel . ,Fhen, Wat ¥ e Yalyerddehs.changd AN neh e U S IIhOT 20, 185

conventional washing machine.

Detailed Description of Preferred Embodiments

15 Preferred embodiments of the present invention will
now be described in detail with reference to Figs. 1 to 3.
Since some parts of a washing machine of the present
invention to be described hereinafter are identical or
similar to those of the conventional washing machine shown

20 in Fig. 4, the same reference numerals are used to denote
and identify corresponding or identical elements, and the

detailed description thereof will be omitted.



The driving force generated by electric notor 10 is applied to pul sator 6
.via clutch assenbly 11, thereby rotating 15 pulsator 6. The rotation of

pul sator 6 causes contact between the |aundry articles thenselves and

bet ween i nner washer tub 17 and pul sator 6, which in turn generates a
frictional force and a water flow that enable the cleaning of the

| aundries. 20 During the dewatering process after the conpletion of the
washi ng operation, drain valve 16 is opened to drain the washing fluid from
i nner washer tubréFferThag, tbutkihy.assenbtlyedd iiss sbirbiedetio dewed iy
shaft 5 connected to inner washer tub 17 to rotate inner washer tub 17. The

-9 rotatiQiind Meradesh@intdbywifht Be i Fake HricFe dradn dnbci fndl e Sof
cont ai ned therein dewatered by the centrifugal force involved. During the

subsequent Vi ration, drain 5 valve 16 is closed. Then
S Pty g eacra

clutch ass i's shifted to washing shaft 7 coupled to pul sator 6,

which in turn allows.electric notor t ot tqr i | kw se
&Fsgh&wrnéct}%%?rtwa?é § gbllﬁ)t a]ta7it ﬁ%gﬂ‘zi gur‘?grdy&&r%t&gleé\%.

and count ercl ock

Further, heater 24 d f 22 i i
t her et 0:5 sd”at'?ﬁgtnq h n%%?gﬁpmggagaggglr’la&%Qe%y 1180 aetl. e(i:i[:gl %i lér rwearfl.tl aglg)clil ed

bottom surface is rotatably installed within top-opened
outer washer tub 1. Outer tub cover 19 having an
approximate doughnut-shape with a through-hole at its
approximately central portion is mounted on top of outer
10 washer tub 1, and inner l1lid 20 is disposed in such a manner
as to open and shut the through-hole of outer tub cover 19.
Housing cover 21 is disposed on top of housing 3.
Installed at a rear interior portion of housing 3 (i.e., at
a right top portion in Fig. 1) is forced warm air unit 26
15 for drying inner washer tub 17 and outer washer tub 1.
Forced warm air unit 26 includes fan 22 and warm air
passage 25 incorporating therein heater 24. One side of
fan 22 communicates with the outside of housing 3 wvia air
guction filter 23 and the other, with warm air passage 25.
20 Warm air passage 25 is coupled to serpentine hose 27 which
is connected to warm air inlet 28 formed at outer tub
cover 19, through which the warm air is fed into inner

washer tub 17.



absorbed by air suction filter 23 is heated and thus obtained warmair is
then sent to inner washer tub 17 through warmair inlet 28. The warm air
warnms up the | aundries being agitated, and nmakes noi sture contained in 15
the laundries evaporate. Afterwards, the warmair rises towards the upper
portion of inner washer tub 17 to be exhausted through warmair outlet 29.
Next, upon start of the tub drying process, drain valve 16 is opened again
and electric notor 10 is operated 20 to rotate pulsator 6. Further, fan 22
and heater 24 are mpesdtier bybetbeckri eocuthente applalkth t hesesdleéed whemeby
heat the anbient air absorbed by air suction filter 23 and send the thus

obt ai ned wagm-aip(thBEO zwnﬂsrw@&hauswa 17cHé1n@¢h§h WakmMyilcH Mh&s B8ehn a
direction marked with an -10 arr ow A At this time, inner washer tub 17

and pul sat ngtlggffgc}b%nt%t af,60k S0y, 8SKL o 't roMe LheoaEh waea?fpyaﬁf EH?eEUb

dryi ng opera he warmair i ntroduce |nto I nner “washer tu

diffuses in i nt ac gh washi ng f.l. ui d conmmu |cat|o Ie 18
pr epar ed atgghnerg %5? taéjf?eng ni?lﬁ'gfrat &'Bgu%ﬁe%r?OM/ $H§§ %

time el apses, jnterspace 32 gfts fllled with_ the warm air. t he m%;n1a|r
fills arkl dPMETDEEs £RAr o@FhoLch ercPBiadsdce BoLtshnet L wadfier SELACR

outer washer tub 1 can be dried effectively. Herein, since washing fluid
communi cat i bnshal ded18napuchopnmanaert e §PdeoWAr| wart ehs BBEL6m 38rf ace
of inner washer tub 17, the warmair fed into i nner washer tub 17 is 15
sent to inter-spatssidtd hr flghdt hesamwashbandohl uidleemud cafle bin&ol es 18
and, then, rises therethrough. Accordingly, inter-space 32 gets filled with

the warm ai ppefi@nfhafadthner Wasé_tﬁﬁmdrt&b:a'lﬂic&ﬂd?gﬂterfdﬁasﬂeﬁréa@cﬂngalﬁhée
efficiently dried. 20 Further, it is preferable to rotate inner washer tub

17 during tmsrhuglgry'mcqpef@tfga shpse ihhe ' iliedn Qfb | MehyWashekgt ub

17 speeds up the warmair frominner washer tub 17 to outer washer tub

Lo Further mpren T OAH NG GPU S5 B B 855e Su51 LA, DELAEE! LHLALel
tub 17 and outer washer tub 1. Further, circulator 33 for
facilitating the circulation of the warm air is prepared at
a bottom portion of inter-space 32 between the bottom
surfaces of inner washer tub 17 and outer washer tub 1.

15 Circulator 33 is connected to inner washer tub 17 to rotate
therewith.

The washing machine further includes controller 34,
which controls operations of electric motor 10, water feed
valve 14, drain valve 16, and etc., to thereby successively

20 control a series of processes of washing, rinsing and
dewatering operation. Further, controller 34 controls a
laundry drying operation during which the laundries

contained in inner washer tub 17 are dried by the warm air

blown thereto by forced warm air unit 26. In addition,
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i nner washer tub 17, resulting in an inprovenent in efficiency of the tub
drying process. Mreover, at a tinme when the warmair within inner washer
tub 17 is sent to fill inter-space 32, the warmair 5 around the bottom
portion of inter-space 32 gets circulated by circulator 33, which is
connected to the bottom of inner washer tub 17 to rotate therewi th. Thus,
i nner washer tub 17 and outer washer tub 1 can be further effectively
dried. In processing the laundry articles in accordance with 10 the first

preferred egholenenpplified athelryadihyiaig apsicatimmerswpshber rad aftebya
series of processes of a washing operation, a rinsing operation, and a

dewvatering gperals Oraﬁqunfgor@b@&eé wa Ak e aihoverer, dde lumdiol1dyi ng
operation need not be always performed, and thus the 15 | aundry drying

operation can, Er gh&iﬁe %ﬁ }ﬁgﬁa“@§ghgg mRghi pg Q%egggp{gsgﬂkrebying

i nvention can E,‘SI g ve a washi ng, a rinsing, ewat e

d b d d t. t, d t hout I d
dryi ng i Sy e%ﬁ%ﬁb'at%%%erraezﬂn”t AT, R S

in accordance with a second preferred enbodi nent of the present invention.
As showb ihfeFehBskes £0bas7a Rubi AGYADEI GPEFREYOBF washing fluid
comuni cation holes 18

The washing machine having the above-described

configuration is operated as follows. If a user puts the
laundry articles into inner washer tub 17 and starts the
washing operation, water feed wvalve 14 1is opened and

10 washing fluid is fed into inner washer tub 17 through water
supply hose 15 to a predetermined water level. Then, water
feed valve 14 is closed and electric motor 10 is activated.
The driving force generated by electric motor 10 is applied
to pulsator 6 wvia clutch assembly 11, thereby rotating

15 pulsator 6. The rotation of pulsator 6 causes contact
between the laundry articles themselves and between inner
washer tub 17 and pulsator 6, which in turn generates a
frictional force and a water flow that enable the cleaning
of the laundries.

20 During the dewatering process after the completion of
the washing operation, drain valve 16 is opened to drain
the washing fluid from inner washer tub 17. Then, clutch
assembly 11 is shifted to dewatering shaft 5 connected to

inner washer tub 17 to rotate inner washer tub 17. The

-9-



at its side wall is rotatably installed within outer washer -12 tub 1.

I nner washer tub 17a is provided with air guide portions or nenbers 35
serving as air guide neans. The air guide portions 35 are outwardly
protruded fromthe periphery of inner washer tub 17a. Each of air guide 5
portions 35 is prepared adjacent to its correspondi ng one of washing fluid
comuni cation hole 18 in order to guide the warmair fromthe correspondi ng
one of washing fluid conmunication holes 18 toward the bottom portion of

i nter spacerd2atShmceft hennéhemwgsdrdrs otibt e7 wabkhngnaleedi e N1 dGndhe
second enbodi nent are identical to corresponding ones in the first

enbodi ment , aFNEcBEIE dAftIINRGE BUBREALS @éRatiSeedt hef etheandehbeifugal
description thereof will be omtted. Operation of the washing nachine in

accor dance f@fé@t{ﬁwif&g@q enbodi nent will now be described. Since the 15
series of processes fromthe washing operation to the |laundry drying

o T et RS B, R AL 0 5 D BB

expl anati on t her erel ?ying

process, the warmair 20 supplied into jnner washer_tub_ 17a is.sent to
i nt er - spaceV32V et heth ?%ﬂ%ggmasﬂﬁ?ntu%igg%haiﬂs%ﬂ?%¥ ﬁbsﬁﬁrsﬁﬁgtﬁ ahd

fills that area. Thereafter, when inner washer tub 17a rotates, the warm
air in innevaslabh@rshabt 17aceepiedwroaplsator 6, which in turn allows

electric motor 10 to rotate pulsator 6 in clockwise and

counterclockwise direction, thereby agitating the laundry

articles. Further, heater 24 and fan 22 are operated by

10 electric current applied thereto, so that the ambient air

absorbed by air suction filter 23 is heated and thus

obtained warm air is then sent to inner washer tub 17

through warm air inlet 28. The warm air warms up the

laundries being agitated, and makes moisture contained in

15 the laundries evaporate. Afterwards, the warm air rises

towards the upper portion of inner washer tub 17 to be
exhausted through warm air outlet 29.

Next, upon start of the tub drying process, drain

valve 16 is opened again and electric motor 10 is operated

20 to rotate pulsator 6. Further, fan 22 and heater 24 are

operated by electric current applied thereto to thereby

heat the ambient air absorbed by air suction filter 23 and

send the thus obtained warm air into inner washer tub 17

through warm air inlet 28 in a direction marked with an

-10-



of inner washer tub 17a through washing fluid communication -13 hol es 18
.and is guided by air guide portions 35 toward the bottom portions of
inter-space 32 in a direction marked as "C' by arrows in Fig. 2. The warm
air gathered in the bottomportion of inter-space 32 is effectively spread
out 5 throughout inter-space 32, thereby efficiently drying inner washer
tub 17a and outer washer tub 1. Referring to Fig. 3, there is shown a
washi ng machi ne in accordance with a third preferred enbodi nent of the
present i nvertdwn'AThi sAenbbdentnmei, s igngirl arshent Heill 0L 5 exd dpohea exc ept
for air introduction portions 36 formed at outer washer tub Ib which are
enpl oyed ass atdn goe deotteedd ddsdato ofmptrsveuilte @bf 1dDascPSof ot hedt alb

i nner washer tub 17a. Air introduction portions 36 are inwardly protruded
fromthe peqipheyYodrOUi&es. washer tub I'b in such 15 a manner as to

i ntroduce the warmair fromwashing fluid conmuni cati on holes 18 toward the

?ﬁ”ggbgﬂéiﬂo” Ofrhie”tﬁé:ér%p £ 33 nellds Rld QHi:ge AN EO'&%‘s:’hr%r aitﬁg 17

portions hel’p the warmair to be gathered In the bottom

portion 20 of ¢ IMEL-SRACE 32 L DT EOY &7 113G et Yol NGalaMiSly Vel a
communication holes 18 prepared at inner washer tub 17, as
illustrated by an arrow B. Thus, as time elapses, inter-
space 32 gets filled with the warm air.

As the warm air fills and diffuses throughout inter-

10 space 32, inner washer tub 17 and outer washer tub 1 can be
dried effectively.

Herein, since washing fluid communication holes 18
are formed at the side wall and the bottom surface of inner
washer tub 17, the warm air fed into inner washer tub 17 is

15 sent to inter-space 32 through these washing fluid
communication holes 18 and, then, rises therethrough.
Accordingly, inter-space 32 gets filled with the warm air,
so that inner washer tub 17 and outer washer tub 1 can be
efficiently dried.

20 Further, it is preferable to rotate inner washer tub
17 during the tub drying operation since the rotation of
inner washer tub 17 speeds up the warm air flow from inner
washer tub 17 to outer washer tub 1. Furthermore, by

rotating pulsator 6, fast airflow can be facilitated within
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tub 17a and outer washer tub 1b. Wile the invention has been shown and
described with respect to the preferred enbodinents, it wll be understood
by those skilled in the art that various changes and -14 nodi fications
may be made wi thout departing fromthe spirit and scope of the invention as
defined in the following clains. -15 CLAIM5 1. A washing nmachi ne
conprising: an outer washer tub; 5 an inner washer tub, rotatably installed
wi thin the outer washer tub, for acconmpdating therein laundry articles; a
warm ai r supphyt Nowalshérf ofusuppyyi nged@l tingr int oahheimppetemesber ihub;
and 10 controller for controlling a tub drying process for drying the outer

washer tub éﬁﬁiébéné?néf vashelbt 4byiMgepebBesduring the tub drying
process, the controller drives the warmair supplying unit to supply the

warmair into the, jnner washer tub and EQBaEﬁ%t$§%$nQ§E HﬁyﬁﬁﬁeﬁnéQP to

send the warmair to ani'nter-space between fhe I nner washer and the
outer washer tub. 2. The washi ng nmachi, of claiml rein the inner
washer tub V@SB?BVFHleijﬂﬁ éﬁnﬁe§§tq%ﬁ§|ﬁﬂ§§ﬁﬁﬁ9ﬁ%ﬁ¥$§'2%h?h8aﬁ8rﬁ%5ir in
the inner washer tub to flowinto the inter-space. 3. The washi ng_nmachi ne
of clairh 1, arerrfekhechpiremngortéPpcaf aiBEer fReGRI 84 BBEReEAYSUABEEEM

portion of the inner -16
by circulator 33, which is connected to the bottom of inner

washer tub 17 to rotate therewith. Thus, inner washer tub
17 and outer washer tub 1 can be further effectively dried.
In processing the laundry articles in accordance with

10 the first preferred embodiment, the 1laundry drying
operation 1is performed after a series of processes of a
washing operation, a rinsing operation, and a dewatering
operation are completed. Since, however, the laundry
drying operation need not be always performed, and thus the

15 laundry drying operation can be omitted. Also, the washing
machine of the present invention can be designed to only
have a washing, a rinsing, a dewatering and a tub drying
mode as 1its operating modes without having the laundry
drying mode.

20 Referring to Fig. 2, there is illustrated a washing
machine in accordance with a second preferred embodiment of
the present invention. As shown, inner washer tub 17a
having a plurality of washing fluid communication holes 18

at its side wall is rotatably installed within outer washer
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washer tub and that of the outer washer tub, for circulating the warm air
.in the inter-space. 4. The washi ng machine of claim1, further conprising a
pul sator rotatably nmounted on an inner bottom surface of 5 the inner washer
tub, wherein the pulsator is driven during the tub drying process. 5. The
washi ng machi ne of claim4, wherein the controller rotates the pul sator and
the i nner washer tub 10 sinultaneously during the tub dyring process. 6.
The washi ng machine of claim1, further conprising a guide nmenber for

gui di ng a fduw df t Hexvear nwagheirn tiube 178 efss ey 1de8! 7witThe avias Hivigle
machine of claim®6, wherein the guide nmenber is formed at an outer surface
of the i nngloMaiy dnitherithergu Hlesamniey gruidinguitie friemsof tTiee vadm ai r
toward a bottom portion of the inter-space. 20 8. The washi ng machi ne of

clai m6, &id the-gubde meBberays foutReraty anpiBBendedr f #xenf tie
outer washer tu he gui de nenber guiding the flow of the warmair toward

a bot t om poprgr:]lghe the | 6L SRAGRer 1up Sy MELROONT Qe deYieGadiiad nner

washer tub dut &r mas a mashlng machi ne, the washi ng

e 1 o 0PRSS B S U S0 85 o AU 3
arth|eS(hg%ngaéﬂsnga%wd¥%Eﬂ%%&dgiégﬁfggrhgge 18 in order to guide
the warm air from the corresponding one of washing fluid
communication holes 18 toward the bottom portion of inter-
space 32. Since the other parts of the washing machine in
10 the second embodiment are identical to corresponding ones
in the first embodiment, the same reference numerals are

used thereto and the description thereof will be omitted.
Operation of the washing machine in accordance with
the second embodiment will now be described. Since the
15 series of processes from the washing operation to the
laundry drying operation are identical to those described
in the first embodiment, the explanation thereof will be

omitted herein.

When initiating the tub drying process, the warm air
20 supplied into inner washer tub 17a is sent to inter-space
32 between inner washer tub 17a and outer washer tub 1 and
fills that area. Thereafter, when inner washer tub 17a

rotates, the warm air in inner washer tub 17a is flown out

of inner washer tub 17a through washing fluid communication
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process and rotatably installed within the outer washer tub, the nethod
conprising the steps of:. generating warmair; 10 supplying the warmair
into the inner washer tub; and rotating the inner washer tub to send the
warmair to an inter-space between the inner washer tub and the outer
washer tub. 15 10. The nethod of claim9, further conprising the step of
rotating a pul sator rotatably nounted on an i nner bottom surface of the

i nner washer tub. 11. The method of claim 10, wherein the inner washer tub
20 and the poleat 8 aptatie gtuided $onm@itd mpiidelortions 35 toward the
.AASy. ATA y. AyA e. Ay. A e . ATU y. AT A Ay. Ay. Ay.y. ATA Ay. ,e. AT . A A[. AfU Af. . A
3 bottom portions of inter-space 32 in a direction marked as
(9m@#] {vql gb] X] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca
] ca] ca] ca] capeakral sradwd] cal crlgtabe: a] eha! WEWh ladr Ygathered in the

6n"#} xsni d_Z] ] caJca] ca] ca] ca] ca]ca] ca] ca] ca] ca] ca]ca] ca] ca]ca] calca]ca]ca]c
a]Ca]ca]ca]ﬁglggkcﬁhgekgﬁ]%@‘?ﬂé&ﬂfgﬂécéﬂgé is effectively spread out
5 throughout inter-space 32, thereby efficiently drying inner
washer tub 17a and outer washer tub 1.

Referring to Fig. 3, there is shown a washing machine
in accordance with a third preferred embodiment of the
present invention. This embodiment is similar to the

10 second one except for air introduction portions 36 formed
at outer washer tub 1b which are employed as air guide
means instead of air guide portions 35 formed at inner
washer tub 17a. Air introduction portions 36 are inwardly
protruded from the periphery of outer washer tub 1b in such

15 a manner as to introduce the warm air from washing fluid
communication holes 18 toward the bottom portion of intex-
space 32.

Like air guide portions 35, air introduction portions
36 help the warm air to be gathered in the bottom portion

20 of inter-space 32, thereby efficiently drying inner washer
tub 17a and outer washer tub 1lb.

While the invention has been shown and described with
regspect to the preferred embodiments, it will be understood

by those skilled in the art that wvarious changes and
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#% "[}xsni d_Z]]ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]

ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! 239u" Mor @ 9"<Z/ f | wmhc”Y] ] ca] ca] ca]

ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]c”a]ca]ca]ca

] ca] ca] ca] ca] ca! FMNDE#EK#USVS' " i (p((()S))))

*U* +GHN+Ot~+++++++} xsni d_Z] ] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]

ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]cal +,,d,v, ->-?-[---
N 9/ g///0NO} xsnid_Z]]]ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caJ ca] ca

] ca] ca] ca] oac]d:aﬂ:oraa]tca]rw]m@]das] ced @ | wil lval t ad eed clal na ) Cadhiotbe 4R141412;

2t 22277778W8889(099%: Y: : i E; | ;

}xsni d_2] ] |#ed cakepkcabealea] caheahesbnalza] aaFeakaal ne eakcafenl salag] cal ¢

aJ ca] ca] ca] ca] ca]ca]ca] ca]ca]ca]cal|;

;o 2<nR<<==zPRime>$?" ?77? Gr @y @AAR Al AAAA#B’\BBB} xsnid_Z]]]ca]ca]ca]calca]ca]c

a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]calc

aljca'B

CAC) CCCDJDDDD3ENEXEEE&FGF} FFFFi GgGyGAE JK' KXK7LOL~L} xsni d_Z]]] ca] ca] ca] ca] ca

] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca

] ca] ca] ca! ~LLLdMyMVINBN,;

NNOOL OO0 PI PPPPQSQ QQQQ R\ RaR} xsn} xsni d_Z]]] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]

caj] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca(aBf 10

& ()-10%r& ()-!-#10% & ()--st10%& ()-SI @O%r& () -

YS10%&' ()-ROnmeX94:!10%m& ()-! y.#10%& ()-!y. #10%m& ()-f, 9! 10%& ()-!~

y#10%mE ()-z!' yy#10%&' ()-z@bC s&10%&' ()-F :10%& ()-,'!10% ()- 10m 10m

10m

10%&' ()-9M 10%r& () - v#] dEbCF9! 109&' ()-9! 10%&' ()-:!'10%&' ()-:!109& ()-#10%&

O-:110% ()-7

dEbCy%#10%&' ()-#9! 109& ()-'9!'10%& ()-9! 109& ()-y! 109 ()-f #109%& ()- Y

6ndELC29! 109&' () - yO#10%&' ()-.9! 10%& ()-f, &10%& ()-9*10%& () -

(9'10%' ()-n[xnb@ ay, #10%&' ()-1 10 10 10;

10%& () -&9M 109&' ()-6M 10%& ()-4:'10%& ()-[ '+, WJ6+@ 10; 109%&' () -!

y, #10%&' ()- 1!~ vy, #109%& ()-1't y, #10%&' ()-1'k y, #109& ()-1ly

y, #10%&' ()-1, -. & K@ 10;

109%8-10% & ()-:'10% & ()-M10% & ()-!'#10% & ()-L!10% & ()- 10 10 #a?K@

1001,9%:110% & ()-- (A0% & ()- '#10% & ()-,!~"!1#10%& ()-, m
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10% & ()-s10% & ()-% ~ @!s9! 10% & ()-F 9!10% & ()-, 9! 10% & ()- 10° 10°
10" ;

10% & ()-!| O#109& ()-s_"[dE~ @' F9!10% & ()-,!10% & ()-9!10% & ()-10% & () -
10% & ()-9'10% & ()-9u"aB~ @' 3(:!10% & ()-! ~##10% t & ()-!& 10% & ()-M 10%
& ()-9!10% & ()-s#10% & ()-"NMordE~ @! 7:!10% & ()-4M 10% & ()-, 2" 10% & ()-0
10% & ()-.10% & ()-9*g10% & () - @EFG bCO! *: 109& ()-F ' ' 109& ()- , &LOY%& () -
10t 10t 10t;110% & ()-&910% & () - 9°dEbCO! 3109& () - & 109%& () -

109& () - 109@LAIMS #109& ()- &LOY () - <Z/ dEbCO! 9* &l 109& () -

(1 109& () - y%#109& ()-! F10%& ()- 109& ()-f #109& ()-/fFIKLJE: / 10 10;

109& () - 43109& () - 2& 109& () - yO#109%& ()-.9! 109& ()-S, 9! 109& ()- LM J/ 10
10f #109& () -/ f#109& ()-/' ! #f #109& ()-/f#109%& ()-/'f#109%& ()-/ 10pR8/

10f #109%&' ()1 /' ! #i# Q%K1 Mt QY& @brr{?fr#n.lsg () -/ HEHLI09K () -/

FIKKL. /' 1 # T#109& () -/ f#I0%& ()-/f#L109& () -/ | #f #109%& ()-/f#109%& () -/ KLoP1/
f #1098 () -/ f #1098 (%/t%)%l?’%i%#f(e)ﬁlé& #f #1098 () -/ f #10%& () -/ f #10%& () -/ +

| R3/ f #109%&’ () - / f #10% "()-1F#109%& ()-/f#10%& ()-/''#+ , - O |

mn o oQ//f#10%& ()-/ 'V #f #10%& () -/ E#109& () -/{f#109& ()-//" | #f#109& ()-/0
(L1 SPr10%E: () 2T AN (FAPRETOsRE) Ho TP AE M B R0s ] ] Eht
!!!!V!Y!oPl/f#lO%&ﬁ%)-/f#lOW '()-/f#lO%&fg%-/'!#t#lO%&f&;-/I#loo '(%-/f#lO@b
BREY0ud YO - | 1 1D oRAFFOMMPERLiBgR (HRIYSATDuRL RYRAFH100&!
()-/rr#rrrrmr kB F #1009 () -/ VA #109K () -/ F#109& () -/ F#109& () -/ ' ! #f #109&
()-/"="A Bxtielesi| /1 #f #109%& ()-/T#109& ()-/f#109& ()-/" 1 #f #109&' ()-/f#
109& ()-/""""""""tuUe/"' f#109%& ()-/f#109& ()-/f#109%& ()-/''#f#109%& ()-/f#10%&
() -/ FHI09R () -/ 'a" a0 B2 ALpiB/Y Il O Y ) Eor 4Ol ¥ )ng ' w1098 {ntdf #10%
& ()-/F#10%&' () -/" ! #A#B#CHDREHE #I#KH#(SsFE f J X) 10% (< & ()-110#10#10# f;
109%#&' () - f HIRSBiines ' wHEWID UL ) - ANSSYUY &R i (| [: sfE X) 10%q
10 controller for controlling a tub drying process for
drying the outer washer tub and the inner washer tub,
wherein, during the tub drying process, the
controller drives the warm air supplying unit to supply the
warm alr into the inner washer tub and rotates the inner

15 washer tub to send the warm air to an inter-space between

the inner washer tub and the outer washer tub.

2. The washing machine of c¢laim 1, wherein the inner
washer tub is provided with at least one hole permitting
20 the warm air in the inner washer tub to flow into the

inter-space.

3. The washing machine of claim 1, further comprising a

circulator, installed between a bottom portion of the inner
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£S, " 10%& ( o
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f6' 1 10%&' ().- BA4v5| 677777 104#10#10% f.: 1094& 109 ¢

f #10%-#=8&' (5 19 in 160 3() =4y %’%ﬂéﬂ( hiﬁ%ﬁé%‘%ﬂz rgﬁe?g ‘)176%/%% ()-
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FyF#10%8 ()-1 f 10%& ()-1 fO! 109%& ()-Y::: E|::|[:0B5 10 f.10%:& ()-
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f2:110%& (3:1 fEHEOYErEA4D: N <=TRo@HireAS 108  cfllal@vsas () - wWdrki%#s' the
f:1109%& ()- fl1#10%& ()- M 10%& ()- 10#10#t >>>$27222| [ : A510#

f#9! 10%#&' (dont réBilédf&othtebFI4 &1l sato&! WM& K - ihh@X0%EHor tub
fOI 10%4& () -

10 simultaneously during the tub dyring process.

6. The washing machine of claim 1, further comprising a
guide wmember for guiding a flow of the warm air in the

inter-space.

15
7. The washing machine of claim 6, wherein the guide
member is formed at an outer surface of the inner washer
tub, the guide member guiding the flow of the warm air
toward a bottom portion of the inter-space.

20

8. The washing machine of claim 6, wherein the guide
member is formed at an inner surface of the outer washer
tub, the guide member guiding the flow of the warm air

toward a bottom portion of the inter-space.
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wagher tub.
15 10. The method of claim 9, further comprising the step of
rotating a pulsator rotatably mounted on an inner bottom

surface of the inner washer tub.

11. The method of claim 10, wherein the inner washer tub

20 and the pulsator rotate at the same time.
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