;; e3e*9*445L7" n7$868T9¢j 0 WASHI NG MACHINE 5 10 Field of the Invention The
present invention relates to a washing machi ne, which perforns washi ng,
rinsing and water-extracting processes in a rotary drum having a central -
axis of rotation in a horizontal or a slanted direction, and es
foreign matters, such as detergent residues or nolds, stuck ﬁﬂ“ m Hmm
outer surfaces of the rotary drumand an inner wall of a mat

incorporating therein the rotary drum Background of the Inventf&ﬂ”%S
Conventionally, there has been proposed a nethod for renoving foreig

miters, i s etallyc soup Fopg iy gennet o o, oet = A
reacti on of mcroscopic organi sns contained in |aundry on the mnetabdi+C
soap, stuck 20 on an outer wall of a washer tub having its central axis of

rotation ip;aiMeski eak dheqtkap or an inner wall of a outer tub

acconmodat Tﬂg—rhE‘mHshET—Tug*rhe ein (see, for exanple, Reference 1:
Japanese Patent Lai d-Qpen Application No. 2002 248295) . 25 In Reference 1,
wat er supply is perforned into the washer tub having its central axis of

rotatison in the The present invention relates to a washing machine,
which performs washing, rinsing and water-extracting
processes in a rotary drum having a central axis of rotation

in a horizontal or a slanted direction, and which removes

foreign matters, such as detergent residues or molds, stuck

10 on inner and outer surfaces of the rotary drum and an inner

wall of a water tub incorporating therein the rotary drum.

Background of the Invention

15 Conventionally, there has been proposed a method for
removing foreign matters, such as metallic soap formed by
combination of detergent components and metal ions in tab
water and black molds formed by the reaction of microscopic
organisms contained in laundry on the metallic soap, stuck

20 on an outer wall of a washer tub having its central axis of
rotation in a vertical direction or an inner wall of a outer
tub accommodating the washer tub therein (see, for example,
Reference 1l: Japanese Patent Laid-Open Application No. 2002-
248295).

25 In Reference i, water supply 1is performed into the

washer tub having its central axis of rotation in the



-1 ‘"wvertical direction until a water |evel reaches a preset level. And a
cl eaning agent is added to the water in the washer tub. Then, by rotating a
pul sator for a preset period of tine, a cleaning fluid is prepared.
Subsequently, 5 a soaking process for intermttently rotating the washer
tub is perforned to spread the cleaning fluid evenly on the outer wall of
the washer tub and the inner wall of the outer tub. The soaking process is
performed for such a period of time that the cleaning fluid is given enough
time to work to 10 renove foreign matters fromthe walls of the washer tub
and the ou : Thereaf,t.er, the.pulsator is rotated again to direct the
cl eani ng flt‘ﬁrc}:tl@ajt hré]ﬁ\f/ées%é‘ror{ u ngeﬁa FiMe%SY t deVEdonTadphep chapiesetia a

circul ation aagsag t her iltering out the foreign matters contained
in the cleaning 15 Il,lcli,llg b)&%’%{eﬁ? n?g?gFtéF. qﬁi%’éﬁt??, thiserwates beefihe
devel oped aasMedt Y tdbUm t yipe vaspi,ng, freehi f.or rform ng washing,
rinsing and water extracting nﬁrocgsg%s In rggroat aP@Eaﬁgﬁ‘Fha Phg % BERERAI
axi's of rotpatiien igF afwéj zentakafing #hankedditection (sge, for 2

exanpl e, Reference 2: Japanese Paten? Lai d- q)gnlpkgghrggt'i o%uﬁgequengly'
1998- 29199%) sdakirhe prshkng Pechinee havi fanthe S6PLEBhgaxhe Qs gEaELB” In
the vertical direction as in Reference 1, the inner and outer wallsS of the
washer 't ubigndPeréornadr vl Isp2®adf the atexnind €anibe abeRsy e ifgby
subnerged in the cleaning fluid that is prepared by dissolving the cleaning
-2 agent UG vierde V&t erhe iwpther Tk tared welstieinteb wpll oofhehpr 668k y

wat er Ievelt.u Acca,rdi n% ,.the foreign matters stuck on the outer wall of
the washer &b andfor ThrRTOGRFF 6F PR&feumed oy carclbea fpétiodeadved

by rOtatInQih@efW%%h%%éséfgéfgggtffﬂf&“fguéqven enough time to work to

10 remove foreign matters from the walls of the washer tub and

the outer tub. Thereafter, the pulsator is rotated again to

direct the cleaning fluid in the washer tub to a lint filter

from a pump chamber via a circulation passage, thereby

filtering out the foreign matters contained in the cleaning
15 fluid by the lint filter.

Recently, there has been developed a rotary drum type
washing machine for performing washing, rinsing and water-
extracting processes in a rotary drum having a central axis
of rotation in a horizontal or a slanted direction (see, for

20 example, Reference 2: Japanese Patent Laid-Open Application
No. 1998-201991).

In the washing machine having the central axis of
rotation in the vertical direction as in Reference 1, the
inner and outer walls of the washer tub and the inner wall

25 of the outer tub can be almost entirely submerged in the

cleaning fluid that is prepared by dissolving the cleaning



‘However, in case of the drumtype washing machine with the rotary drum
having its central axis of rotation in the horizontal or the slanted
direction as in Reference 2, only a part of inner and outer surfaces of the
rotary drumand a 10 part of an inner wall of a water tub acconmodating the
rotary drum can be subnerged under the water supplied in the water tub.
There has been proposed no nethod for renoving the foreign nmatters in the
washi ng machi ne of this type, and besides, it is considered that a
sufficient cleaning effect 15 cannot be obtained even if the cleaning

met hod as | Qy | ren 1] ppljed to the washi machi ne of this
type. Sumr%%ngcf %&f Eﬁéﬁt ?’8%%50 ﬁ@pﬂé,eciﬁer?e Fela3 eﬁbjr)C Wt thethe
present in QN oV} a L0g. in a . ective

Pl ahing obe Fere do Tt Ter gL ARECREBED, CRre A it fHheStdetien

on inner apgh QLo LS8 A f a KOt Ih & UMhayh 88625 5L Siﬁﬁ@irﬁé%ﬁ%f of

rotation in a horizontal or a slanted direction and an | nner wal

water tub aheoromedti BObt i 3oe FQLAKY VLI P RothR iRGCAANESsNEL D
the present invention, there is provided a washing nmachi ne’including: a

r ot ary5 dr utmubba\ainay three pofl ssatahst antial ly horizontal central axis of
rotation 5 and a slanted central axis of rotation; a water tub elastically
supported in a washengraadhi waseniof bdedy danun daogeemmasttimg méehind aviytdr um
therein; a notor for rotating the rotary drum a water supply mechani smfor
suppl yi ng WBerrQtR%Y t ABWRaheyingh;itén ¢eiputaketringodninotadiiadetin nghd0 an

ti f t.h hi hi X it rol |, f , trolli th
oper at i on BPIHENatdni Ty TREhFAENLEE ByfEAELPADGS Set (RHFLARGE ahd OnLY
controllin r. I i e r erein,the
control | :ar gcyr%t%rt\g?ésfth@yﬁgt %?ggégg%s%g%gﬁ%gmo{}g ee'edr?/va&{re\}r THFD 3 et er

tub tima lpapresgt Vel efinnevel wuhen 5o Laupdeyri a6 CcarRdaiad tiRqt Nehe
rotary drum and then controls the notor to thereby execute a conbination

of a first rotteay ”Rywperadt ik, subrsecpsdl i dani tige OpLt &t | OipPDde@ O Ubhe
rotation stop process plural tinmes for a predetermned tinme period, the
first cl eamiefgr tub. There has been proposed no method for removing
the foreign matters in the washing machine of this type, and

besides, it is considered that a sufficient cleaning effect

15 cannot be obtained even if the cleaning method as employed

in Reference 1 is applied to the washing machine of this

type.

Summary of the Invention

20
It is, therefore, an object of the present invention
to provide a washing machine capable of effectively flushing
out foreign matters, such as detergent residues and molds,
stuck on inner and outer surfaces of a rotary drum having
25 its central axis of rotation in a horizontal or a slanted

direction and an inner wall of a water tub accommodating the



20 operation being for rotating the rotary drumat a first preset
rotational speed; the second cl eaning operation being for rotating the
rotary drum at a second preset rotational speed which is greater than the
first preset rotational speed and which is fast enough to devel op
circulatory water 25 flow between an outer surface of the rotary drum and
an inner wall of the water tub; and the drumrotation stop -4 process
being for stopping the rotation of the rotary drum In such configuration,
cleaning of the inner and outer surfaces of the rotary drumis enacted

during therdissy gleanin ration for rotating the rotary drumat the
first 5 preset %ot ationa?rgggéd (which is low, for exanple 35 rpm.

Further, circul gbpr¥cwatkeknideOWsk $h9 atp%sté%ttmgﬂg)%ggigﬁ, g{?}i%l[e;ﬁg%a()f

the rotary drumand the inner wall of the"water tu
centrifugabrdoided davelaieith@smachess! i t.i t drum.at, t he
second prgi;et 10 rotati onal c'!’gpeed (whi cﬁ@FgeﬁL?qgh, r%o;r:ggig ?gﬁTQ&%S}pl%g
during theonecofid ac| 2Epstanopal by i apriibatalnefentgldl ofxideowat e sty can
be cl eansed by thus generated circulatory water flow Particularly, the
ci rcuPat ordndat@r slentednoeestdeter guas refi dwesadionent ani nantes t hal are
often left at upper_ 15 portions of the rotary drumand the water tub after
bei ng scat$Et Tt thet ¥t SURRITHED WasHH nfaphépes naetiue e madsh beder ataes
not reach them F(ﬁrther,agé perform ng}the drumrotation stop process,

r r

cl eani ng e1FETIMARR 49 ¥ OdeEH Gl e 1Rl vt @i ReBobwing tretittsng

i mrer si on er 0 aning fluid. Furthernore, since_the rotation of
the rotar y%urﬁoyséer tog?ﬁgg',’ t Ae Y%kt SEPPLYUBERBPORRr £ohs FMPPLH Gan be
achi eved. Besddesn+ by r{.anm e ' [ he first _cleani.n
operation, the se%gndtglgeg%itnrgf%geﬂgaﬁqgn%aﬂgét'ﬁ%tg%ﬁ% ?rcl)f{ét ?Srrl sstegﬁlf)l%ocess

plurab 25 dn maspeltit gh a doNgeper ivibing | i Hi0fe Xl n+1Q 1NQYT Skt he
detergent residues and/or nolds that are stuck to and -5 har dened on the
i nner and eentroklifactheobperetionamyf diiemveashime mackinsakktobyt keevat er
tub can be elimnated. Preferably, the controller controls the notor to
rotate theMtlarySaEtANEn %6 wap@dangoatreddisg dithet i vatsral seppayel v

at a preset tine intervyal. during the first c|leaning operation. In such
confi gur atri‘%cfﬁa?h%miﬂ?l‘grjcaﬁde g@r %’UFFE&ES’CEF FHQ%FBtléW grarreas kae

vashed DY ARLELI NGBl AOERLX s dhUPbAkLACWELE! 1hb7EhN AL 20CRE, YL 1O the
15 preset water level when no laundry is accommodated in the
rotary drum; and then controls the motor to thereby execute
a combination of a first cleaning operation, a second
cleaning operation and a drum rotation stop process plural
times for a predetermined time period, the first cleaning
20 opleration being for rotating the rotary drum at a first
preset rotational speed; the second cleaning operation being
for rotating the rotary drum at a second preset rotational
speed which 1is greater than the first preset rotational
speed and which is fast enough to develop circulatory water

25 flow between an outer surface of the rotary drum and an

inner wall of the water tub; and the drum rotation stop



10 operation. Further, by alternately changing the rotational direction of
the rotary drumfromforward to backward directions and vise versa,
irregular portions on the inner and outer surfaces of the rotary drum can
al so be cleansed by water currents acting thereon in left and right 15
directions. Further, in case of repeating the alternation between the
forward and reverse rotations of the rotary drum turbulent water currents
are produced at the nmonment when the rotational direction is changed,
resulting in further inproved cleaning effect. 20 Preferably, the

troll I ; t.8 i d d
i rection Breerrat B R & pre e AP e o CER Bk cfemani ng
tion. | i Qs L i b
leansed by rot it ng ot he Soorary i At {One Secbrt 24 o At ol PRRer”

speed duri R@rifhee3cCORd ChEAMAG P ALHONs FehbBeeqd YL £IRR9ING the gt
rotational direction of the rotary -6 drumin forward and”reverse

di recti ons clerermat elperdtricguiar pordions ofe thetdppearwml hrofnthe; wat er
tub can al so be cl eansed by water currents circulating cl ockwi se and
count € cl opkwised. rRfratiernal nspase oOFhiepeasi Agw, hefdr adtmippd i ®H bghyeen
the forward and reverse rotations of the rotary drum turbul ent water
currents af&rph6ducediafulRECKYmTRtSthed lioe Lot adsnerdtell r bettiverni sthe

changed, resultin ifn further inproved cleaning effect. Further, the preset
wat er | evePYi §req€8’arl 3 of f hiFGRer Ot G Yh G U nadd nihewdbaer eiadl t¢hitkan be
reached durgj a. nornmal 1 aundry., washi cycle..ln this configuration,

soaki ng ef ‘e—’lgt%ro SthEYe1% 'Jncgellf‘?rhiadﬂggan ee‘“fﬁb‘%%%ﬂf‘?ﬁ??h@?ﬁ%#%?e@h%s
controller | e . han d.the notor,to execute
a rinsing gpgga%\%oi % tfr%%ta?{nln p@#\% %é%grggls?rglﬁa{:negpo?lkfehesercﬁ%q yPHFERT and

the imner weaklt@bnlle spdedt LAY & GO Nagd PNe Pimen def g6 dral ”d@.fﬂ? SS,

a water supply process and a rotary drumrotation process after perforf ng
a cl eani ngtbpeersatdoord of1@4nihe bpeeatiod. ourke sunbacealaf dheckotddiyedr um
and the inner wall of the water tub by the conbination of the first

cl eani ng of&Patcedn be el st kY ddiih P operat¢dnc hneuldeody unator af lon.

stop process. . l.n égi configuration, the cleani nfg_ of the inner and 25 outer
surfaces of 2ffé FIeErY 1dr thF affid TCHE ERRYr WATSTY of LPNe LRRASIES uBe BRFS Pt

performed wi.thout smapyal Ly $ethi18tENethat  are often left at upper

15 portions of the rotary drum and the water tub after being
scattered thereto during a washing process because wash
water does not reach them. Further, by performing the drum
rotation stop process, cleaning effect on the rotafy drum
can also be obtained owing to its immersion under the

20 cleaning fluid. Furthermore, since the rotation of the
rotary drum is stopped, the effect of reducing power
consumption can be achieved. Besides, by performing the
combination of the first cleaning operation, the second
cleaning operation and the drum rotation stop process plural

25 times during a long period of time (for example, 10 hours),

the detergent residues and/or molds that are stuck to and



wat er supply process, the cleaning operation, the water drain process and
the rinsing operation individually. Preferably, the cleaning and the
rinsing operation of the inner and outer surfaces of the rotary drum and
the 5 inner wall of the water tub are executed by setting the input setting
unit. In this configuration, the cleaning and rinsing operations of the

i nner and outer surfaces of the rotary drumand the inner wall of the water
tub can be perforned 10 nore easily. Mreover, the water tub has a groove
formed below the central axis of rotation of the rotary drum In this

confi gur at 0Q cau t | en and v ces in_the

ci rculgat or}bggvg é?sf I%(%lw %% ?%}enrg Efsr?'ue éPéld:é-,t(;t:)%nd ‘g?g%ﬁeﬁg g % §t| (%afré’r PNt i ng
the r o ary.gauanat 1hAe SGeand Jar eael yaekat kopal, %%del%%aftg%l“t further
i nproved cleaning effect can be © talne rie scrlptlon of "the Drawi ngs

20 The above andaifeFa ect@h@ndcéﬁawwérof cbh%religse%e' NYRRLON Y | |
becone apparent fromthe Toll ow ng description of a preferred enbodi nment

given in cootspet the WdthdyhelAgeoipanyEpgwdravaABsa ird veHs@ did® dtigpn 1 1S
a cross sectional view of a washing nachine in accordance with a preferred

enbodibrentabtetrhetpigseat _g_ prdgetentiior; EhgeradetSufdngh ehpardiadt
cross sectional view of a groove in Fig. 1; Fig. 3 presents a partial cross
sectional @leandhgaobempdiitined enbodi ment of the groove in Fig. 1; Fig. 4
shows a circuit diagramof a control unit in Fig. 1,

In such configuration, the inner and outer surfaces of
the rotary drum can be washed by rotating the rotary drum at
the first rotational speed during the first cleaning

10 operation. Further, by alternately changing the rotational
direction of the rotary drum from forward to backward
directions and vise versa, irregular portions on the inner
and outer surfaces of the rotary drum can also be cleansed
by water currents acting thereon in left and right

15 directions. Further, in case of repeating the alternation
between the forward and reverse rotations of the rotary drum,
turbulent water currents are produced at the moment when the
rotational direction is changed, resulting in further
improved cleaning effect.

20 Preferably, the controller controls the motor to
rotate in a forward and a reverse direction alternately at a
preset time interval during the second cleaning operation.

In such configuration, the inner wall of the water tub
can be cleansed by rotating the rotary drum at the second

25 preset rotational speed during the second cleaning operation.

Further, by changing the rotational direction of the rotary



‘Fig. " 5is a top view of a console including an input setting unit in Fig.
1; and 10 Figs. 6A and 6B provide a flow chart for describing processes
included in a tub cleaning sequence of the washing nachine in accordance
with the preferred enbodi nent of the present invention. 15 Detail ed
Description of the Preferred Enbodi nent Hereinafter, a preferred enbodi nent
of the present invention will be described in detail wth reference to the
acconpanyi ng drawi ngs. 20 Referring to Fig. 1, there is provided a cross
sectional view of a washing machine in accordance with a preferred

enbodi nent th re Lpvent.l on. i.ndric dr j a
botton1por?$%ﬂ aﬁépnuﬁg?%ﬁgadrE%?gerfg%gf?%ns gigég%?éxgydagﬁéégﬁ@{ﬁkﬁace
i's rotatab]yr23ui 88t §dr&d dry Vel BEREUR rhe A 811 T 8 @M RELEPT RlHONLf
rotary drum1l1l I's declined toward a rear portion of the g washing

machi ne, afpséobat kngapbabt bicapied! crrenels ArdIRMirnd iSddeiadd ehat a
sl ant and connected to rotary drum2l in such a manner that rotating shaft 4
i s alignedcohbetbioekntisal, axi Fuetheat at iion ofagset asy dremehtiMat ortHe 5
installed at a rear side of water tub 3, is connected to rotating shaft 4
to al bow raleeyndtdmlbebweenatbei dofrwewar @nand evevers e adiatEicinionst the
Further, a nunber of agitation blades 6 are provided on an inner wall of
rotary drubRPiarin Bpdhi nfupPBYEEEd VatSdn THETEREE SUef aRECdFCOBsRitng R0
machi ne mai n body 9 which faces uypward j.s opened and ¢l osed by door 7. By
openi ng doBPTSRT| AT ytRanZRESFoRHEY IS B Gihl DRAERSPRSRY T i) tdritn 1
t hr ough Iaund%ﬁ Lﬁadinﬁ/uglo%digga%p%nigqfécgf water tub 3. Since door 7 is
instal l ed 1 &R A8 4GP Sceor %ashing rmachi ne main 15 body 9, the

| oadi ng/ unl oadi e n n r+f d; w u | to
bend down undul ;r}g“g\al%ée?' ttﬁESH?ésggsﬁ)%ﬁ: ed %%ﬁs%%mn%aﬁg%h?ﬁe%ﬁgai n body 9
by spni ngstAfnand dampeim Llas&rt hatvdlt €R&tr i bpek miutH«d t Bur€agnect ed
to a lower portion of water tub 3 is one 20 end of water drain conduit 12,
and t he othermeidlefundatyewadhdng coede.t 12 is coupled to water drain valve
13 to drain wash water fromwater tub 3. Further, groove 300 is forned at
the | ower porti obn othhat sonfdiguradicny SRKg i 9hLeFt acfottdtd ofg2 S of
rotary 25 %iﬂ?hl- Figs. .2 and 3 are partial cross sectional views

can e improved.
Furthermore, the controller controls the water supply
15 mechanism and the motor to execute a rinsing operation of
the inner and outer surfaces of the rotary drum and the
inner wall of the water tub by a combination of a water
drain process, a water supply process and a rotary drum
rotation process after performing a cleaning operation of
20 the inner and outer surfaces of the rotary drum and the
inner wall of the water tub by the combination of the first
cleaning operation, the second ‘cleaning operation and the
drum rotation stop process.
In this configuration, the cleaning of the inner and

25 | outer surfaces of the rotary drum and the inner wall of the

water tub can be performed without manually setting the



.showi ng an exenpl ary configuration of groove 300 and a -10 nmodi fication

t hereof, respectively. Wth respect to an exanple shown in Fig. 2, groove
300 has sidewalls 300a and | ower surface 300b, wherein sidewalls 300a are
formed such that they are perpendicular to | ower surface 300b. 5 Meanwhil e,
wWith respect to the nodification showmn in Fig. 3, groove 300 has sidewalls
300a forned at an acute angle with respect to | ower surface 300b. G ooves
300 shown in Figs. 2 and 3 are forned to attain inproved cl eaning
efficiency by creating turbulences 10 and/or vortices, as represented by
arrows in Ei_gs. 2 o Leeul y . flo | a s nd eani ng
operation pggi?ot3?%%é§roFgP§Eg§ﬂn$ﬁgét(gﬁ%gggﬁ% 3%%%%¥H%3Pat§§%alw§%%%d

(or the nupiar of Jiald Od?x(os)ehé)frﬁqﬂr% S ALt ooal ; speedyhm {he course of

executing a tub Cleaning sequence for cl eaning rotary drun1%'and wat er

tub 3, as will berdesepbhod hateercldapBiqi hndReher ik IRREKop Or &4 fon Lo t he
washi ng machi ne further includes water feed valve (water supply nmechani sn

19 for feedihrg vAher iaHd vater tsbrfavéd Wit eEhSURRINArGONdih Ead 26hand
water | evel detector 16 for detecting the water level in water tub 3.
Furthey, alimmeughwadiarof dthm wattemectidd awé h exatcattiony shafdetd iald gried
with the central axis of rotation of rotary drum1 is installed such that
its centralingdyits sEtt2mg otrditi on is declined toward the rear portion of the
washi ng machine in this preferred enbodi nen rotary drum1l -11  connected

t .
with rotating shift $HiS grieeP it I R HECRent FAP 2G1€30R N0t ATDn BEDFBRGr y

drum 1l may be di.spgsed i.n .such,a_manner,that its central axis.of rotation
i s horizonfﬁﬁﬂfﬁﬁ9Q§n8g.€%e 18nTBMNGI L O8L L SSHEdSS 8F ik ro%ary

drum and the inner wall of the water tub can be performed
10 more easily.
Moreover, the water tub has a groove formed below the
central axis of rotation of the rotary drum.
In this configuration, the groove may cause
turbulences and vortices in the circulatory water flow
15 during the second cleaning operation for rotating the rotary
drum at the sécond preset rotational speed. As a'result,

further improved cleaning effect can be obtained.

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 a preferred embodiment given in conjunction
with the accompanying drawings, in which:
25 Fig. 1 is a cross sectional view of a washing machine

in accordance with a preferred embodiment of the present



5 In addition, though not shown in Fig. 1, the washing machi ne further
includes fan 17 (see Fig. 4) for blowing warmair into rotary drum1l and
heater 18 (see Fig. 4) for heating air, to thereby provide a drying
function for drying laundry in rotary drum1. 10 Control unit 19 is
configured as shown in Fig. 4, and includes controller 20 with a

m croconputer for controlling a series of processes including washing,
rinsing, waterextracting and drying processes in sequence by way of
controlling the operation of notor 5, water drain valve (DV) 15 13, water
feed val ve j%gv\én%ignfan (F) 17, heater (H) 18 and so forth. As for
controller , 117 Tegisters an input signal frominput setting unit 21 for
setting, e.g., ap;gperatd C - iL.nfor t he user, of the,inpu

i nformation 20 tﬁﬁgugﬁadglés)%? agg%\?lr?taZQQrtg%guE%eoﬁtsl V> Brcd Y)Jp%‘?’a?ii'oﬁ is
set to stardrdywd Mtpsetting unit 21, controller 20 controls the operation
of water drain valve 13, water feed valve 14, fan 17, heater 18 and so
forth via | oad drig.n® uprtsddtbasedp9atiapu itted.fro er
| evel 25 detector ?6 forpdet ecting gpwat er Itec\%%ts?néﬁgém%%b%é,e%an%d@g%
forth, 5t hemald ftiard yémigpdirerat vas hiing ginsbwe diyimdy - 12; process. At this
time, controller 20 controls the rotation of notor 5 by controlling
inverter 26 via 8ipvi g sheesai & 25ibastd dhadata tafansmicohed oir omposigi on
detecting unit 29 5 (including position detectors 24a to 24c), which
detects th@lﬁjsi%ﬁ on of a rotor of nmotor 5. Though not shown, notor 5 is a

brushl ess DC not g,r. in;Ludi ng a stator with three-phase w ndings and a rotor
with a bipolar pérfanent*fagndCPdiVsFssedf i # SOPFPRE SsHAE Uiy semt bRPHE

made up of tsl%}- t - 4 e windi including first wi nding 5a, second
wi ndi ng 5b san lt]r% r“g{%nﬁrﬁ%l%b jk/\'/ou'-’ln ed around an iron core provided with

stotsiolnverter 8gknclaxlegngwidsty gy ARyi 6e%1 SACBRDEL NG IRAg. LR, o, 4
parallel circuit o? a power transistor (e. g., 15 rnsulated gafe bi pol ar
transi st or pdE@Bge anth @l udser e £ onasicldgn thodee qooecs fheathy, whENShE er
26 includes a serial circuit of. first and second swtching devices 26a and
26b: a seri@chdinecuin etcohidracandviftdr ttheswprefiengedeembes izentansk 26he and
a serial circuit of fifth and sixth 20 switching devices 26e and 26f,

wherei n t h@*ESSH YD *¥P are connected to each other in parallel. Here,
both ends of each of the serial circuits serve as input termnals and are
coupled to a DC power supply. Further, respectively coupled to a junction

of th.f"StWODetailed Description of the Preferred Embodiment

Hereinafter, a preferred embodiment of the present
invention will be described in detail with reference to the
accompanying drawings.

20 Referring to Fig. 1, there is provided a cross
sectional view of a washing machine in accordance with a
preferred embodiment of the present invention. Cylindrical
rotary drum 1 having a bottom portion and multiple drum
perforations 2 on its cylindrical surface is rotatably

25 installed in water tub 3. A central axis of rotation of

rotary drum 1 is declined toward a rear portion of the



.25 switching devices in each serial circuit are output termnals, which are
in turn connected to a Utermnal, a V -13 termnal and a Wterm nal of

t he three-phase w ndings, respectively. The U V and Wtermnals are
controlled as a positive voltage, a zero voltage and floating state,
respectively, by a conbination of on-off operations of the 5 two swtching
devices in each serial circuit. The on-off operations of the swtching
devices are controlled by controller 20 based on data fromthree position
detectors 24a to 24c, which are nmade up of hall 1Cs. Position detectors
24a to 24c are,dispoggg at the 10 stator, at an interval of an electrical

angl e of 1%8°14EP eeB2P8iP5ece Y perMehe?I madheft pr dFRBES 3N e Sr otodr

While th . . lut i h.of. th iti tect 24

o 2ac ot BITREIORLI So TAL WIRE AMEH VAT 1 1 REC o BE FOCRECARG) o R CEZSY -
d . |1 1 ' i [ l.s, f t
[ agst one O T hea Positron AT SeEEr <70da 13- SHE O WRER Y change feuned " °

detected, ¢opkrphbebeR0rahanges e fiforstat %&Tro}g g@zﬁg ke hi&bgoqevsi ces

26a to 26f based on the signals from position detect t hér eby

settiBg thenskaM and a0 IV e N e abra RAsSA | ¥ebVal t age, cank8ERe¥olkiage
and a floating state, respectively. A magnetic field is fornmed by supplying
t hus cont rodtediegeshaift power alldolvi rettaryedanth and o Howh e nidi Mg wead o
5c, thereby rotating the rotor. Furthernore, each of switching devices 26a,
26c and 252n@e teverdy ecliseatadqni.se wWiwltthewdi fa catmber( PYE) ,agina ttiloa
nunber of rotations of the rotor is controlled_ by way of, -14 for

exampl e, repedeedPy2E8nPEBVLFARE andaby iraerovad la ofr égterdy dsumd . kHz.
Every time the state of,signals,fr

detectors 24a t Ibgﬁp?%l%%aﬁﬁ83?§8§2] 2F¥§?§t%fgg?gifgg%%geggﬁﬁééggﬂéﬁkof,
Chen™gor  orae The B ool qrian (EhHS BR0ReactSetbeSed Ihd Judedin’
that the rgyoscBRkes asymBp¥niRYOLELEKONS aSuhbeysSehn YallHudHIMBRL or
unloaded from rotary drum 1 through laundry
loading/unloading opening 8 of water tub 3. Since door 7 is
installed in the inclined surface of washing machine main
15 body 9, the 1loading/unloading of the laundry can be
performed without a user having to bend down unduly.
Water tub 3 is suspended in washing machine main body
9 by springs 10 and dampers 11 so that it can rock back and
forth. Connected to a lower portion of water tub 3 is one
20 end of water drain conduit 12, and the other end of water
drain conduit 12 is coupled to water drain valve 13 to drain
wash water from water tub 3.
Further, groove 300 is formed at the lower portion of
water tub 3 along a direction of a rotational axis of rotary

25 drum 1. Figs. 2 and 3 are partial cross sectional views

showing an exemplary configuration of groove 300 and a

-10-



.Current detector 27 includes resistor 28 connected to 10 an input term nal
of one side of inverter 26; and current detecting circuit 29 coupled to
resistor 28. Current detector 27 detects an input current of inverter 26;
and inputs the output voltage to controller 20. In case nmotor 5is a
brushl ess DC notor, its torque is substantially 15 proportional to the

i nput current. Thus, the torque of notor 5 .can be detected by way of
detecting the value of the input current of inverter 26 by current
detecting circuit 29 connected to resistor 28. Laundry anount detector 30

detects the amunt_.of 20 laundry in rotary drum 1. Specifically, |aundry
anount det %@tdoagjﬁ%tcla?%ultﬁeerse?%e 5@5@ﬁtCt\éWellé(Undrﬁ r FtCRREdr uP1 BRsed

on a signal_.tr i feam r ent o] 7. when rotary dr lis
driven to ﬁﬁéﬁgyénggsg%eéﬁﬂé?qkiéhi§¥é§$%pé8§ Pesr = ?ﬂﬂ%&szﬁﬁ@?pﬂ?@ 25
Commrer ci al pQuBs 3%0i0% .C O § i r
converter #ﬁde up§g?f§?gdgogﬁydggﬂgggjiH%kg%ﬁﬁgfé §§P¥ %g% gﬁ%gg%%oFHFRg
capacitor 3hadt tpeyhovewer, pkepbadnehedrt haio t heogepfi gupatiqn ggggﬁibed
above is only one exanple. Thus, the configurations of brushless mot or 5
and i rivert elea2fvtairiee Noiidh niéefethet et the dSi 5HONWi bR Eh@wnSini PPYL 3,
setting unit 21 includes washing tine setting switch 2la for setting a
washi ng ti weqeerd 0300 rhasi sgdrurbés S60ti Mgrswidt et 2bb foitseiddng when
nunber of rinsing processes, water-extracting tinme setting switch 21c for
setting a WaSRREXtYAckIWR) tSweipes i HPb10 drying tine setting switch 21d
for, setting a dryi in§ eriod, start/pause switch 2le, power-on switch

21f, power of f svﬁ%lﬁ’ﬁgﬁtfg, P rs?h%h_réé‘ set¥¥ng 2SV\[F‘f"_@'h 21Rrsedormetourse
sorting ey &1 and 58 LoCuhE a Soutes 30 ng ow i ch 2 e L

setting an operation course. Each time Tir
i's pressedand)’ OPesatd s ,CoéléS?eb?.e@éﬁ@é@_dbyna?ré@gvrs et wagk a foéjﬁéeBI or

perform ng washing, rinsing, water-extracting and drying processes in

series, a deursedoiatiery ordtéy IBGRi dgcind S| fgcond $BLeR1EFt $86EL0Y0n
processes in series 20 and a course for performng only a drying process.
Second courfee sebtehgngwirtatrli dremusledat o asesecdndn poeateat | pot £OLIGSEL
anong an automati c course, a quick course, a progranm ng course established
by user pré&®&eSetffrngde anwreekePicdntsdion tUh cPEani iy Lourekat bpwatl he

| i ke. Each 25 tjnge cond course_setting swtch 21i_is fressed, one gér

2
those cour SBESH | Ghethe CRTRLT o | SHESTTRY dor tuE jgteaning “Sequence

15 cleaning rotary drum 1 and water tub 3, as will be described
later in detail.

Referring back to Fig. 1, the washing machine further
includes water feed valve (water supply mechanism) 14 for
feeding water into water tub 3 via water supply conduit 15;

20 and water level detector 16 for detecting the water level in
water tub 3.

Further, although rotary drum 1 <connected with
rotating shaft 4 aligned with the central axis of rotation
of rotary drum 1 is installed such that its central axis of

25 rotation is declined toward the rear portion of the washing

machine in this preferred embodiment, rotary drum 1

-11-



Display unit 22 includes washing tinme display unit 22a, rinsing nunber

di splay unit 22b, water-extracting tine display unit 22c, drying tine

di splay unit 22d, and course set display unit 22e for displaying a course.
selected by 5 second course setting switch 21i, and so forth. Further,

di splay unit 22 al so has nunber display unit 22h, detergent anount
indicator lanmp 22f |it to indicate that the nunber on nunber display unit
22h is a detergent anount, and residual operating time indicator |anp 22g
lit to indicate that the 10 nunber on nunber dlsplay unit 22h is a residual

operating tine. reo e n es fluffing displa nit
B for P nARRAE S nHEEh Debests {oplirned nothh o ahs heent sal

f d q W t.h d th h h
o TS S, g i “Eirel /I B ER
TS SBSLEE TBhe UekoSchat endouk et phehoces oL gL At um

and an i nner wal wat er tub now be Yo a
fl owchart lo&llarg%d,GA and 6B. '

5 In addition, though not shown in Fig. 1, the washing
machine further includes fan 17 (see Fig. 4) for blowing
warm air into rotary drum 1 and heater 18 (see Fig. 4) for
heating air, to thereby provide a drying function for drying
laundry in rotary drum 1.

10 Control unit 19 is configured as shown in Fig. 4, and
includes controller 20 with a microcomputer for controlling
a series of processes including washing, rinsing, water-
extracting and drying processes in sequence by way of
controlling the operation of motor 5, water drain valve (DV)

15 13, water feed valve (FV) 14, fan (F) 17, heater (H) 18 and
-so forth.

As for controller 20, it registers an input signal
from input setting unit 21 for setting, e.g., an operation
course, and informs the wuser of the input information

20 through display unit 22. Concurrently, once an operation is
set to start by input setting unit 21, controller 20
controls the operation of water drain wvalve 13, water feed
valve 14, fan 17, heater 18 and so forth via load driving
unit 23 based on input data transmitted from water level

25 detector 16 for detecting a water level in water tub 3, and

so forth, thereby carrying out a washing and a drying

~-12-



.20 First, if the tub cleaning course is selected by using second course
setting switch 21i of input setting unit 21 (step S601), controller 20
controls water supply valve 19 to feed fresh water into water tub 3 via
wat er supply conduit 15 until the water in water tub 3 reaches a preset
water 25 level (e. g., 150 mm equal to or higher than a maxi num wat er

| evel that can be reached during a normal |aundry washing -17 cycle.
After the conpletion of the water supply up to the preset |evel, the user
tenmporarily stops the operation of the washing machi ne by pressing
start/pause swtch 21le, and supplies cleaning agent directly in the inside
of rotary Braront 1 by openi ng door 7 (step S602). The water supply up to

this preset wat & I%Jc?js itgﬁeoreér&ﬁfgﬁg]g §8a§o eoflfsecé és)f g%)g%}clségﬁgoi g

fluid. Thereafteér, en the Us 0ses door and press

Sui teh 2Lenagakne Whe. BLEeSH IBHaceRtR . SUbBeaUENt ot 0, 3003, o]0 Snce

chl ori ne-based bl eachi ng agent contained In the cleaning agent, there is
a possi bi lpdyefhafn thees! eanimeniadd fMBymdelenikebat eidesttiior Thig 34
detergent dispenser or stainless steel formng rotary drum1 1f the

cl eanbng agentliudifgr pekliyiput defterebes Pher aforeic)it whidi fedafse the 15
supply the cleaning agent as illustrated above. Then, controller 20
control s nptsitbohoorfotat rotorapry thodimrl at dhoigt i ookl sbpeed obtoe. ¢., 30
rpmfor about 5 minutes in order to prepare cleaning fluid by dissolving
the cl eani g agbsushiasfe REteetest &pcHeddRy angtatlRen widtogsh e -ttha se

rotation of . rotary drum1l for, e.g., 4 mnutes, ( t%f S604: drumrotation
stop proce¥sRAinggr edPfer @ r FOHF dridh ias %Rﬁiﬁ o RSTREnR  Fagnedt

i roct i on GhBRCOPEaG f Pork & GoalEPBR | 1Y O 2FSF & r BRSEorth nad o
peri 9@ of {1fBclfRESexANRhEindd SERONAAINGS! ERrSB0% indtiRs CHIEN! |decdde
rotational direction is reversed, so that -18
winding 5b and third winding 5c¢ wounded around an iron core
provided with slots.
Inverter 26 includes switching devices, each being
made up of a parallel circuit of a power transistor (e.g.,
15 insulated gate bipolar transistor (IGBT)) and a reverse
conducting diode. Specifically, inverter 26 includes a
serial circuit of first and second switching devices 26a and
26b; a serial circuit of third and forth switching devices
26c and 26d; and a serial circuit of fifth and sixth
20 switching devices 26e and 26f, wherein the serial circuits
are connected to each other in parallel.
Here, both ends of each of the serial circuits serve
as input terminals and are coupled to a DC power supply.
Further, respectively coupled to a Jjunction of the two

25 switching devices in each serial circuit are output

terminals, which are in turn connected to a U terminal, a V
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rotary druml is rotated in a counterclockw se (reverse) direction at the
first preset rotational speed for the sane period of tine (step S606)

Steps 605 and 606 are included in a first cleaning operation. During the
first cleaning 5 operation, by changing the rotational direction of rotary
drum1 in the forward and reverse directions alternately, not only the

i nner and outer surfaces of rotary drum 1l but also irregular portions

t hereon can be cl eansed by water currents acting thereon in left and right
directions. 10 Next, controller 20 determ nes whether a preset period of
time A (for exanple, 2 mnutes) has el apsed (step ,S607) and, if, not ("No"
in step SGB?f?lg}tgipsa%‘65 4n 6%§rﬁﬁlé‘allep8§t eéilf’eAcii:}b‘??ﬁTﬁrP?/s,e at" Y e nt
the rotati Lrectjon ratary dr 1. is alternated betwe forward and
15 rever segéc}lg#%gjff‘gﬁg?'tu%ﬁl ght R’m%ned;%u??ﬁrﬁ%%ag e?H&n&FLY é&fﬂfﬁld %he

cl eani ng : r rum_1l el d. t r. h | f the
preset peﬁéégg%%Qging%zk%ﬁg( efhn%%%?pz k??% ég) ﬁgg eﬁgﬁgégsl'\égykﬁéi step
5607), i.erespbbeivelg, PAy Hf cbAbvREL: bRt Jl Al r g¥erse: bakalbironyf 20
rotary drum 1 has been repeated three tinmes, the first” cleaning operation
i's temm nated, seidcaisgcasdiekeanhngaepecatrian csretakt.ed. During the
second cl eani ng operation, controller 20 controls notor 5 to rotate rotary
drum 1l at a secormtheprenebf?5 ampdrdtiioned sficeethd f ewiedanple, dédfcepnaren a
cl ockwi se (forward) direction when viewed froma position in front for -19
a predet erapnedopéedodbyf comsrpflderexafpl &as@ serondit g stfepns608d)reeThe
second preset rotational speed is greater than the first rotational speed
and is so RP§AtERBt ELKGFHAUN Tt 6FF et 4€t oWhilehd et opedeneimedh thiel out er

5 f t d 1 the i | I t ub 3. b tl
controf | or 130° v ehREkt T PBLRERBRA 17 o6Pi Aol oF Bt 1 PRASAR 1580 Tier eby
Take Pt ar e G BN Ler QAL ) 10U B oL OEKWE 9. (T @B e IERCd A e the

second preset rotational spee or t sanme period o ime 10 (step S609).
During therse¢gnd ¢heapergagpatahagRett Beovited ahorpenaiRicf.l ow is

devel oped between the outer surface of rotary drum 1l and the inner wall of
wat er tub 3 by tteii¢i chieonransk t hekeentaond ugakoflotdengensaat ed fbytHrese
rotation of rotary drum 1, at which state groove 300 of 15 water tub 3
causes turbabéhéen ade@rectossti éés i kot hddei reutpibey aatkwlse ovet Badidles,

by alternately rotating rotary drum1 in the fo rd and reverse

diyrecti ons}nﬁéfvé | P %@q yt\ﬁqalofar\ﬂa?teeroé u@,\@ ‘g%?r%‘f'%o TR AT
porti.qns thereaqn .can be b r en k ti 2Q .cl i se
and &%nt e @I (I)n(ﬁ?vﬁccsoeqf.s ﬁﬁ%&%r;&\é\%ﬁ%r ocﬁlére{re 2%§dg%é§%1h%esfr}\%ﬁe%1terp%%€ eset

period of thee & ({Me@Xﬁm@i@iog dehdbes) shas £ epsedc(st @pefbE0)chdrigd he
preset period of tine B has not passed yet ("No" in step 5610), steps 5608

and S609 ahie epeaited, 2orAccdrlimgd§, changbe tbeeph-oid rsateateisonal the
direction of rotary drum 1l is changed between forward and reverse

switching devices 26a to 26f based on the signals from
position detectors 24a to 24c, thereby setting the U, V and
20 W terminals at a positive voltage, a zero voltage and a
floating state, respectively. A magnetic field is formed by
supplying thus controlled electric power to first, second

and third windings 5a to 5c¢, thereby rotating the rotor.
Furthermore, each of switching devices 26a, 26c and

25 26e is subjected to pulse width modification .(PWM), and the

number of rotations of the rotor is controlled by way of,

-14-



-20  directions, turbulent water currents are generated, and the cleaning
effect on water tub 3 can be inproved. On the other hand, if it is found in
step S610 that the preset period of time B (for exanple, 2 m nutes) has

el apsed ("Yes" 5 in step S610), i.e., after the pair of forward rotation
and reverse rotation of rotary drum 1l has been repeated two tines, step
S611 is perfornmed to determ ne whether a preset period of time C, a |ong
period of time, (for exanple, 10 hours) has passed. 10 Meanwhile, if the
preset period of tinme C has not passed yet ("No" in step S611), the drum

tati I t 604 i d in, d, then, th
firet ol eahphg BRETRIPon FRPBOBRCIVepSoRB8 1007 SHEEY her8biend b dani ng
ti t 0 S .15 ted, B t ed
execat i ng SreguRReR. BB TP RHE® PR RN . O G B e o O S8 ¢ he
drumrotatien stop: p@ggesgfplﬁgfé ti 10 tEgth@?}% p;{é od of jime C
det ergent residues and/or nol ds t?’na are stuck on the surfaces o? rotary

drum 1 andchbggkaper @ehtrofiiuaterzdub @2 Gan Q%ef|U§Q§908Ut-tﬁ¥%§3f}he
preset period of time C ("Yes" in step 5611) has el apsed, a water drain

process iscpechbated thkepuSibkl) ofsadtaati oMt efr atiaiional Wbded) Soopaned
and the cleaning fluid containing therein foreign matters renoved fromthe
25 inner andtouterasdrfbbes operfvamy dtlhen 1PEMd ¢detraherofal dwicfchiateer
tub 3 is exhausted through water drain conduit 12. -21  Afterward, rotary
drum 1 is #8Vacea daa rchat #pfdak bspsadh( fidratexihpl s0toDOMEkel WS crariys
usual ly re uirﬁg iin the water-extracting process for, e.g., 3 mnutes (step

[

S613: rot aF§VaArdkPBEatPol R Sr §8Es Pt asdRSe GHERETYy, as in step 5 S602,
controller 20 cantrols ter supply valve 14 to feed fresh water into water
tub 3 via water CE'51‘J1urprp jE \é\%ﬁgﬁ@o%z&ntlﬂclﬂh FSval 8717 Oﬁaggr Cirestedadifes a
presg vatgrn ligyel ({OfmeXaiPle IR0 mmheequali h are i gher JER um
wat er | evel inl ;bﬁle norrrr%smﬂ‘?r}f%aurclJ ry vvasﬂlmril(a cyclle (sl?geeppsggm ai‘g]avr%:/al%er suppl y
process). deeact@fgi Ncikeuseconrd ckeapieg oper akkelstbot apy . drundricht
rotated at the second preset rotational speed (for exanple, 140 rpm in a
cl ockwi se ¢ébewntird) 4l r detiect sf oan aippesetcyperémtd of tinmeexlfer édanmrsl 30
seconds) (step S615: 15 rotary drumrotation proce;s&j. Thereafter, the

rot ati onal 1BPPEEt £BR eMtPdtaripldrasd L9 Condrgklar r dardp s MAtPY $
rotated at.,the se ond]hgr eset rotational speed.in a counterclockw se

(backwar d) *8i r ct POHSFof Sthe Dscanénoﬁénrri'od. S jtitr‘r'brc("ﬁ ep15861%?bsrttﬁr§rlfjdryum
rotagison p%gg%éfr)cio%gl-rh@or i ngngﬁ‘gr ?Z}]Lllppel'lppl UdHgs t h%k&‘@at @Ergﬁg' L s

process, t € “suppl y~ proces the rotary drumtotation process
descri bed aBe¥e bScREr ber R K% MY WP DAY HESR tHOSI ML HwWbeand for

exanple, four tines). If the rinsing process is performed preset nunber of
times input current of inverter 26 by current detecting circuit 29
connected to resistor 28.
Laundry amount detector 30 detects the amount of
20 laundry in rotary drum 1. Specifically, laundry amount
detector 30 calculates the amount of laundry in rotary drum
1 based on a signal transmitted from current detector 27
when rotary drum 1 is driven to rotate at a specific
rotational speed (for example, 200 rpm).

25 Commercial power source 31 is coupled to inverter 26

via a DC power converter made up of diode bridge 32, choke
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.25 ("Yes" in step S617), a water drain process is carried out (step S618),
so that the tub cl eaning sequence for renoving -22 the foreign matters
stuck on the inner and outer surfaces of rotary drum 1 and the inner wall
of water tub 3 is finished. As described, the tub cleaning sequence is
perfornmed automatically by selecting the tub cleaning course by using 5
second course setting switch 21i of input setting unit 21. Therefore, the
cl eaning course of rotary drum 1l and water tub 3 can be performed w t hout
manual |y setting water .supply process, cleaning process, water drain
process and rinsing process jindividually. 10_Further, although the
preferred ERbodPHenttt FHC PR BRENEAPAGERPY 0AdhasIBedh dbSME R i Bae

case that groove 300 of water tub 3 js foryped to have sidewalls 300a and
| ower surfgegegoo 2t 40§ ghenEFIuRe %%’Pe‘g%@r %Vﬁq haPe€Bects t EP&YcHORR her ,

h h f i 15 .. m .th .. Ih i 300
be of ahy SHANEIS0 | oYY THe ERRFAPLEEEAPRA ol i ene  BFL FEESH 1o ¢ ne
C|rcuIator¥n§agﬁge§kg&(QQ@%I%§nﬁ%gﬁh%g%gde%gggQO{he outer surface of

rotary drum he i nner "wal water tub 3 as a result of rotating

rotary drum 1 atad hensgeondnprgset 20 riQfRdd opal+ $R§ed:nNor eqves, Al ugh
the preferred enbodi nent hag beZﬁ descﬁibed for thescagg'that nﬁ?%rc%g?s a

brushl ess PEshahar timke PeecENy ERYEBhHI CNal SOt sétfingdat RerBligg FoIme
exanpl e, al though driving nmechani smor nethod of the washing machine 25 is
changed bypesind,a binsin®OCnoober cretdririgndseiton idborfot heeutasentthe
invention can be applied thereto and the same -23 effects as obtained in
t he presenfUlMReENntGlonréBAIBE RNRWEFEES StVaTerexheacting &dme grettimmns of

t he mashing nacging and the processes of the tub cleaning sequence
(i ncl udi ng>¥ohGrt i 6AS oﬁoﬁregéftﬁﬁgeralé@%@%?’%ﬁ%%ﬁﬁt%Pgot%&mﬁwwﬂe%ﬁﬁ%ds,

D eSSl U TRgUaHse ket BES IR, SPed 55 (Blr CSRTRLRY ey LS
period, start/pause switch 2le, power-on switch 21f, power-
off switch 21g, first course setting switch 21h, second
course setting switch 21i, and so forth.

First course setting switch 21h is for setting an
15 operation course. Each time first course setting switch 21h
is pressed, the operation course is altered in order between
a course for performing washing, rinsing, water-extracting
and drying processes in series, a course for performing
washing, rinsing and water-extracting processes in series

20 and a course for performing only a drying process.
Second course setting switch 211 is used to select an
operation course among an automatic course, a quick course,
a programming course established by user preset settings, a
blanket course, a tub cleaning course, and the like. Each

25 time second course setting switch 21i 1s pressed, one of

those course options is selected in said order.
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-The washi ng machine of the present invention has a nerit in that it can
effectively flush out foreign matters, 10 such as detergent residues,

nol ds, and/or the like, that are stuck to the inner and outer surfaces of
the rotary drum having a substantially horizontal or a slanted central axis
of rotation or the inner wall of the water tub. Thus, the present invention
is advantageous in case it is applied to a 15 rotary drumtype washi ng
machi ne. Wiile the invention has been shown and described with respect to
the preferred enbodinents, it will be understood by those skilled in the

art that various_changes an di,fications y, be made w t hout departing
fromthe spirit %bs%ﬂ%ysEBbg g}% thE iuﬁi\‘?ént“iagﬁ’%@ defie e IR 2 el Bt | D ng

| ai . -24. t i | ai is: 1. A i hi i Si : , t
oy oEinethg Dl Tdmart PO A TR P STPALERY L B
d | t . } f cat.i : i | ted
2 asn s Spl e i £ fe b db Gl Uhmdt AALETS ) i EL O A TREPAS o &

mot or for %@Ttatcii_n%_?%ifhgﬁti%rY2§‘éurﬁor10d§sﬁ$‘@£§£n ugpgaoﬁgé‘a@ea@cft% Pun

suppl ying water i wat er tub; an i nput se?tln unit for 'settin

oper aty on ekcbhe veshisg geehing Swidhrohher fif SONHRIH.NY Fhether,
operation of the 15 washing nmachi ne set by the input setting unit and

control | i ngispéawyaterits @l yleechani anmbed tdieplatyorunivher®i ) d&€ergent
controller controls the water supply nmechanismto feed water into the water
tub to a pRBESERTtwANGd dadwe! letvam 29 |laiindry drsd matoemioust eche nnise x odrar y
drum number display unit 22h is a detergent amount, and residual
operating time indicator lamp 22g lit to indicate that the
10 number on numpber display unit 22h is a residual operating
time. Moreover, display unit 22 includes fluffing display
unit 221 for indicating that a fluffing process for fluffing
up clothes is performed after the drying process.
With regard to the washing machine having the above-
15 described configuration, the tub cleaning sequence for
removing foreign matters stuck on inner and outer surfaces
of rotary drum 1 and an inner wall of water tub 3 will now
be described with reference to a flowchart in Figs. 6A and
6B.
20 First, if the tub cleaning course is selected by using
second course setting switch 21i of input setting unit 21
(step S601), controller 20 controls water supply valve 14 to
feed fresh water into water tub 3 via water supply conduit
15 until the water in water tub 3 reaches a preset water

25 level (e.g., 150 mm) equal to or higher than a maximum water

level that can be reached during a normal laundry washing
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.20 and then controls the notor to thereby execute a conbination of a first
cl eani ng operation, a second cleaning operation and a drumrotation stop
process plural times for a predetermned tinme period, the first cleaning"
operation being for rotating the rotary drumat a first preset 25
rotational speed; the second cleaning operation being for rotating the
rotary drumat a second preset rotational speed -25 which is greater than
the first preset rotational speed and which is fast enough to devel op
circulatory water flow between an outer surface of the rotary drum and an

[ Il _of.th t ub; d the d ti t S bei f

< oppi ng (P10t ot FOheBt it COLENS FUrk 22 3hd A SO RERFRe £61 HFai m
1, wherei troll I t.0l tate,th t d i

Forvard aibh 95 BvaPe v Bir; Sn o (PRt ot Wt 5 EBPRedeiq | neCa8 Y Aeial |
forvard ard 7 everde di Ceriftery ot & i RE-10"TREer Y
aher oo ha CoRT P AT Far ROt S O ST o rar b2 e, AT Erara sand s

reverse diggehi p8saldisiat yagtﬁne I esedt 1y Mepni Nk vah dyd ng tr}ﬁ:é:i]aﬁ:e/ L to
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firS&OC|eaning(§¥Hégieﬂlorine-based bleaching agent 1is contained in
the cleaning agent, there is a possibility that the cleaning
agent may deteriorate resin forming a detergent dispenser or
stainless steel forming rotary drum 1 if the cleaning agent
is directly put thereto. Therefore, it is preferable to

15 supply the cleaning agent as illustrated above.

Then, coﬁtroller 20 controls motor 5 to rotate rotary
drum 1 at a rotational speed of, e.g., 30 rpm for about 5

minutes in order to prepare cleaning fluid by dissolving the

cleaning agent in the water (step S603), and, then, stops
20 the rotation of rotary drum 1 for, e.g., 4 minutes (step
S604: drum rotation stop process). Thereafter, rotary drum

1 is driven to rotate at a first preset rotational speed
(for example, 35 rpm) in a clockwise (forward) direction
when viewed from a position in front for a predetermined
25 period of time (for example, 20 seconds) (step S605).

Subsequently, the rotational direction is reversed, so that
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‘5 the second cl eaning operation and the drumrotation stop process. 6. The
washi ng machi ne of claimb5, wherein the cleaning and the rinsing operation
of the inner and the outer surface 10 of the rotary drum and the inner wall
of the water tub are executed by setting the input setting unit. 7. The
washi ng machine of any one of clainms 1 to 6, wherein the water tub has a
groove fornmed below the central 15 axis of rotation of the rotary drum -27
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also irregular portions thereon can be cleansed by water
currents acting thereon in left and right.directions.

10 Next, controller 20 determines whether a preset period
of time A (for example, 2 minutes) has elapsed (step S607)
and, if not (™WNo” in step 5607), steps 605 and 606 are
repeated. Accordingly, at the moment the rotatiocnal
direction of rotary drum 1 is alternated between forward and

15 reverse directions, turbulent water currents are generated,
and the cleaning effect on rotary drum 1 can be improved.
On the other hand, i1f the preset period of time A (for
example, 2 minutes) has elapsed (“Yes” in step S607), i.e.,
after the pair of forward rotation and reverse rotation of

20 rotary drum 1 has been repeated three times, the first
cleaning operation is terminated, and a second cleaning
operation is started.

During the second cleaning operation, controller 20
controls motor 5 to rotate rotary drum 1 at a second preset

25 rotational speed (for example, 140 rpm) 1in a clockwise

(forward) direction when viewed from a position in front for -
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a predetermined period of time (for example, 30 seconds)
(step S608). The second preset rotational speed is greater
than the first rotational speed and is so high that a
circulatory ‘water flow 1is developed between the outer
5 surface of rotary drum 1 and the inner wall of water tub 3.
Subsequently, controller 20 reverses the rotational
direction of rotary drum 1 to thereby make rotary drum 1
rotate in a counterclockwise (reverse) direction at the
second preset rotational speed for the same period of time
10 (step S609). During the second cleaning operation, the
circulatory water flow 1is developed between the outer
surface of rotary drum 1 and the inner wall of water tub 3
by the friction and the centrifugal force generated by the
rotation of rotary drum 1, at which state groove 300 of
15 water tub 3 causes turbulences and/or vortices in the
circulatory water flow. Besides, by alternately rotating
rotary drum 1 in the forward and reverse directions, not
only the inner wall of water tub 3 but also irregular
portions thereon can be washed by water currents circulating
20 clockwise and counterclockwise.

Thereafter, controller 20 determines whether a preset
period of time B (for example, 2 minutes) has elapsed (step
S610). If the preset period of time B has not passed yet
("No” 1in step S610), steps S608 and S609 are repeated.

25 Accordingly, at the moment the =rotational direction of

rotary drum 1 is changed between forward and reverse
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cleaning effect on water tub 3 can be improved. On the
other hand, if it is found in step S610 that the preset
period of time B (for example, 2 minutes) has elapsed (“Yes”

5 in step S610), i.e., after the pair of forward rotation and
reverse rotation of rotary drum 1 has been repeated two
times, step S611 is performed to determine whether a preset
period of time C, a long period of time, (for example, 10
hours) has passed.

10 Meanwhile, if the preset period of time C has not
passed yet (“™No” in step S611), the drum rotation stop
process as in step S604 is performed again, and, then, the
first cleaning operation through steps S605 to S607 and the
second cleaning operation through steps S608 to 8610 are

15 repeated. By repeatedly executing a combination of the
first and second cleaning operations and the drum rotation
stop process plural times for the preset period of time C,
detergent residues and/or molds that are stuck on the
surfaces of rotary drum 1 and the inner wall of water tub 3

20 can- be flushed out.

After the preset period of time C (“Yes” in step S611)
has elapsed, a water drain process is performed (step S612),
so that water drain valve 13 is opened and the cleaning
fluid containing therein foreign matters removed from the

25 inner and outer surfaces of rotary drum 1 and the inner wall

of water tub 3 is exhausted through water drain conduit 12.
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(for example, 900 rpm) which is usually required in the
water-extracting process for, e.g., 3 minutes (step S613:
rotary drum rotation process). Subsequently, as in step

5 S602, controller 20 controls water supply valve 14 to feéd

fresh water into water tub 3 via water supply conduit 15
until the water in water tub 3 reaches a preset water level
(for example, 150 mm) equal to or higher than a maximum
water level in the normal laundry washing cycle (step S614:

10 water supply process).

Then, as in the second cleaning operation, rotary drum
1 is zrotated at the second préset rotational speed (for
example, 140 rpm) in a clockwise (forward) direction for a
preset period of time (for example, 30 seconds) (step S615:

15 rotary drum rotation process). Thereafter, the rotational
direction of rotary drum 1 is reversed and rotary drum 1 is
rotated at the second preset rotational speed in a
counterclockwise (backward) direction for the same period of
time (step S616: rotary drum rotation process).

20 The rinsing operation including the water drain
process, the water supply process and. the rotary drum
rotation process described above is performed as many times
as a preset rinsing number (for example, four times). If
the rinsing process 1is performed preset number of times

25 (“Yes” in step S617), a water drain process is carried out

(step S618), so that the tub cleaning sequence for removing
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automatically by selecting the tub cleaning course by using
second course setting switch 21i of input setting unit 21.
Therefore, the cleaning course of rotary drum 1 and water
tub 3 can be performed without manually setting water supply
process, cleaning process, water drain process and rinsing
process individually.

Further, although the preferred embodiment of the
present invention has been described for the case that
groove 300 of water tub 3 is formed to have sidewalls 300a
and lower surface 300b at a right or an acute angle with
respect to each other, the shape of groove 300 .is not
limited thereto. That is, groove 300 can be of any shape so
long as it generates turbulences and/or vortices in the
circulatory water flow that is developed between the outer
surface of rotary drum 1 and the inner wall of water tub 3
as a result of rotating rotary drum 1 at the second preset
rotational speed.

Moreover, although the preferred embodiment has been
described for the case that motor 5 is a brushless DC motor,
the present invention is not limited thereto. For example,
although driving mechanism or method of the washing machine
is changed by using a brush DC motor or an induction motor,

the present invention can be applied thereto and the same
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Still further, the configurations of the washing
machine and the processes of the tub cleaning sequence
(including conditions on preset water levels, preset

5 rotational speeds, preset time periods) described so far are
just examples, and, therefore, can be changed or modified in
various ways.

The washing machine of the present invention has a
merit in that it can effectively flush out foreign matters,

10 such as detergent residues, molds, and/or the like, that are
stuck to the inner and outer surfaces of the rotary drum
having a substantially horizontal or a slanted central axis
of rotation or the inner wall of the water tub. Thus, the
present invention is advantageous in case it is applied to a

15 rotary drum type washing machine.

While the invention has been shown and described with
respect to the preferred embodiments, it will be understood
by those skilled in the art that various changes and
modifications may be made without departing from the spirit

20 and scope of the invention as defined in the following

claims.
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What is claimed is:

1. A washing machine comprising:
a rotary drum having one of a substantially horizontal
5 central axis of rotation and a slanted central axis of
rotation;
a water tub elastically supported in a washing machine
main body and accommodating the rotary drum therein:;
a motor for rotating the rotary drum;
10 a water supply mechanism for éupplying water into the
water tub;
an input setting unit for setting an operation of the
washing machine;
a controller for controlling the operation of the
15 washing machine set by the input setting unit and
contfolling the water supply mechanism and the motor,
wherein the controller controls the water supply
mechanism to feed water into the water tub to a preset water
level when no laundry i1s accommodated in the rotary drum;
20 and then controls the motor to thereby execute a combination
of a first cleaning operation, a second cleaning operation
and a drum rotation stop process plural times for a
predetermined time period, the first cleaning operation
being for rotating the rotary drum at a first preset
25 rotational speed; the second cleaning operation being for

rotating the rotary drum at a second preset rotatiocnal speed
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WO% (& () wEPLAYRE §) - £5SL0% (L (S Oo 18%velop circulatory water flow
between an outer surface of the rotary drum and an inner
wall of the water tub; and the drum rotation stop process

5 being for stopping the rotation of the rotary drum.

2. The washing machine of claim 1, wherein the controller
controls the motor to rotate the rotary drum in a forward
and a reverse direction alternately at a preset time

10 interval during the first cleaning operation.

3. The washing machine of claim 1, wherein the controller
controls the motor to rotate in a forward and a reverse
direction alternately at a preset time interval during the

15 second cleaning operation.

4, The washing machine of any one of claims 1 to 3,
wherein the preset water level is equal to or higher than a
maximum water level that can be reached during a normal

20 laundry washing cycle.

5. The washing machine of any one of claims 1 to 3,
wherein the controller controls the water supply mechanism
and the motor to execute a rinsing operation of an inner and
25 the outer surface of the rotary drum and the inner wall of

the water tub by a combination of a water drain process, a
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outer surface of the rotary drum and the inner wall of the

water tub by the combination of the first cleaning operation,

5 the second cleaning operation and the drum rotation stop
process.
6. The washing machine of claim 5, wherein the cleaning

and the rinsing operation of the inner and the outer surface
10 of the rotary drum and the inner wall of the water tub are

executed by setting the input setting unit.
7. The washing machine of any one of claims 1 to &,

wherein the water tub has a groove formed below the central

15 axis of rotation of the rotary drum.
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