1 WASHI NG MACHI NE BACKGROUND OF THE | NVENTI ON 1.
Field of the Invention The present invention
relates to a washi ng machi ne equi pped with a rotary
vane rotatably provided at an inner bottom section of
a washi ng and dewatering ttub thereof. 2. Description
of the Related Art A description is given to a
washi ng nmachi ne recited in_ Unexam ned Japanese Patent
Publication No. 2D0RSHONGCOMAGEIME Document 1) which
Is an exanpl e of the conventional washing machi ne of
the foregoing type. The washing nmachine recited in
Patent Docunment 1 has a feature in that nunber of
rotati ons BAGKGROUYNDADE THEINCENTKEN i n one
cl ockwi se rotation and one anticl ockwi se rotation,

1. Fidddftthe Ineé@tignvane is rotated for a plurality of
different times of rotation respectively having
di fihenfeteiimensiodf relHiedtth @Nwaskingahathitel s uipped with a
time of rotation with a small nunber of rotations and

rotard valedbot¥@ibYy pROViHell iatRurOin e RticdN sWitidh 8f b 3 fhing and
hunber of rotations are alternately practiced in the

dewart&tiﬂ%itﬁﬂ fbyddre rotary vane Fig. 12 is a

sectFonal view of the conventional washing machi ne
recited in Patent Docunent 1. Fig. 13 is a timng
chart showing rotations of the rotary vane for

9 De%grqle) igglo@qhgfg:i\%e%x%t er flow in the washing machi ne.

A description is given to a washing machine recited in Unexamined

Japanese Patent Publication No. 2000-302198 (Patent Document 1) Whicﬁ 18
an example of the conventional W-ashing machine of the foregoing type. The
washing machine recited in Patent Document 1 has a feature in that number
of rotations of a rotary vane is equally set in one clockwise rotation and one

“anticlockwise rotation, and the rotary vane is rotated for a plurality of
different times of rotation respectively having different numbers of rotations.
A relatively long time of rotation with a small number of rotations and a
relatively short time of rotation with a large number of rotations are
alternately practiced in the rotation of the rotary vane.

Fig. 12 is a sectional view of the conventional washing machine
recited in Patent Document 1. Fig. 13 is a timing chart showing rotations of
the rotary vane for generating a basic water flow in the washing machine.

As shown in Fig. 12, the conventional washing machine has washing
and dewatering tub 103 rotatably provided in support tub 101, and rotary

vane 102 rotatably provided at an inner bottom section of washing and



As shown in Fig. 12, the conventional washi ng machine
has washi ng and dewatering tub 103 rotatably provided
in support tub 101, and rotary vane 102 rotatably
provided at an inner bottom section of washing and 2
dewat ering tub 103. Rotary2vane 102 is forned
substantially in a shape of a pan having an inclined
surface_increasing in its vertical height toward an

dewaigriae tybri(sherfoteRevase 10836 dpexmed fbstontisdly 14 a shape of a

rotrudi ng bul ge portion for agitation on an upper

pan bayingen tirdinedfsurfine increasing shals versisehheigié ibwerd an
further provided with notor 106 which is a driving

outeupetiphery thoerati. nRotashivage di ewapeotirndingibul@pahign for
rotary vane 102, and controller 114 for controlling a

agitstguen aa wipeatapfaeftheasti ng ha cosiengionahdrashing machine
dewat eri ng. As shown in Fig. 13, controller

is fulthér girovided Weithmdfe 196 whidh 1s0d dfiyiv@naitld2 rotating
currently rotating clockw se starts to rotate

wasIBRk 6] OGKMA SRR 0168 YndaRRatP2aselN0gNhhY chatrdllend 14 for
anticl ockwi se starts to rotate cl ockw se

tidIBhSIaN@ihce 6RbPE of WPUEHIRE, rifking, QWA &Abatkringhen
con rotagf"vghe E%Z igﬁtﬁhs rota?éﬁ] gg%trollerall4 can

Pr agd LigKe R iﬂ'Fgg?‘i%}ébg?{ofliérn?ﬂ inr\{%QBﬁ)ttB? Ro6 so that rotary

- respectively havi ng erent nunbers of rotations,
: e ot ) LQvs: ai_ .
vand' I EudheROM SREE Ll BLORL B Yo BRP nBURIRponise g otary
0 otations and a rel ati,vel hort ti 0 at.ati on
vand,} o4, B4 nlyerofiiing A Gt sHEs to s e ok e8!
conyent i .. washi ng pachi ne,,. n er of rotati .0
(herd gaticy. <l ‘zo5oree Baumiyoant "t W benaRbrgckan s 08 i thus
rotation _and_anticlockw se rotation. Therefore,
rotategy, femiyollen A 14 canmractiey 6tlﬂé1§§‘hﬁ7u‘?p timeqod P %hd
dewat ering tub 103 nerely nmoves back and forth
respegipey davina difianest anmbdns\ofimgbatione eyetn eoptralier 114
washi ng and dewatering tub 103. In other words, the
altenpaiolrempleas awcdatifglynenkitiaeiof ratatiax pedt agmall number of
frequently change positions of clothing pieces to be
rotatiash eddeyrelatvelyxshpt dime o aviatiprupitdr 2l langd owhenet
nmovenents and reversing the upward and downwar d
rotationenents of the laundry. In the washi ng machi ne thus
failing to variously change the 3
In the conventional washing machine, number of rotations of rotary

vane 102 13 equally set in 1ts clockwise rotation and anticlockwise rotation.
Therefore, laundry (for example, clothes) put in washing and dewatering tub
103 merely moves back and forth repeatedly at substantially the same
position 1n washing and dewatering tub 103. In other words, the
conventional washing machine 18 not expected to frequently change positions
of clothing pieces to be washed by, for eX-ample, creating upward and
downward movements and reversing the upward and downward movements

of the laundry. In the washing machine thus failing to variously change the



positions of the clothing pieces to be washed,

probl ens occur; part of detergent may be |eft

undi ssol ved, and it is less likely to evenly wash the

| aundry. On the other hand, a prospective

aspect of the washing machine is to reduce water

consunption in view of envifonment conservation and

energy saving. A specific exanple is to reduce a bath
posatiaong winvash ahdthing@ierasek© dohsirfpefonPEegtiteddccur;

r o yni £, aund i GQNVRRt | ol Washkngess

paﬁgcﬁ?ne&eﬁ%\g?%g{s%gﬁ gi?gs}a%%%atnt gggls% the failure to
likohpltet efvgndy swotly rdetlérgent- and evenly wash the

lau89r¥heh8%§¥ﬁrha é,UQ??&Ssﬁéb€f¥@ﬂa%ﬁéaﬁ\Mﬁfﬁhe washing

consunption, thereby failing to contribute to water
maslaiing.s SUMMARYCOF WIHET | RVENTIONCN in VEREoff nBRt s Bfrent
coﬁggrxga{tei%%ntaﬂl&w%we'rgp pé'.‘ﬁ}/ﬂn%@_ aAWaﬁ)l%bEﬂgigBQJHaﬁl%le is to
capabl e of reducing'the likelihood of undissolved ,
redeter gertatind rahey entwashitng 2Rit Firess (witter consumplion
re &!?%HﬂﬁéroﬂniEhgﬁéé%tQEFQEBEH§95Dgnﬂ?Qﬁkm%ﬁ¥&BSa1 washing
' ccording to an aspect of the invention, there is
magnbvé ded iagwashi ngl Fretiimesee ofprils gl Araasfi agaifdeLly
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rotary vane rotatably provided at an inner bottom
unglebt | op ofeduhe wWdshi watandodesaireriPhg tiisreRY difiddiingd to
coung'Jtoer Lotating the washing and dewatering tub and

Itﬂhe rotary vane; an controller for controlling a

sequence of steps of washing, rinsing, and

dewat eri ng, wher gjpthe GonLoklesydiwes the rotary

vane by the driving unit in a clockw se and an .

ant inbotkwirge difr ectd onrseeithatnyde iwgntgiovéfle a washing

rotati the: r ry. vane,Ln I I S 0 | 01 v
ne e R S PORaT e oF (Re T atar) vine Fuapived
detatdeltockwnilsereoteat | oasaie divftler st ovdieth 6PhgPtion,

wherein, in Mjc%re | ockwi se rotation and
L 1/ A7 €208, &!
th%ﬁee 3é\nat |C((:)Im80 % seger ot atrl S’n 0 &t he rotary vane for a

pr edeterdiimged tbi menanasett s off the Wnveadpestivehere is

rotations for_.a pre .m_ned tine: are, .denpot ed: 4s Qne ang
pr?‘é%/cger%al? t‘ﬁgeS%O% rg?e Cg{lmgl’t erchaggfy ]fgnpl enment s an%n an
degyctiingpatitrermtandbdyr everséedydhi e papRetn, t¥herdei fPtary
va%ger%¥%%églya§E85?dé§ %thL¥eEHnép ﬂ@tgamtg@cgﬂgn of the

reversal " Ts repeated a plurality of tines, and the
wapelrer sendydevat patierii;s a pattern, uiit whchretardgy the

wa Sl g ot ?‘atddondaagt%lafn%urm%sa f ropatignsdn thee; and a
Cl OCKW Se an anti1clockw se Irections aré reverse tO.
cotheolliaresfof rotatdobhirgndat kegnenter sfofstepsatdfongasthing,

.the cycli
rinsing, an

Q%h%%éging, wherein the contrcller drives the
rotary vane by the driving unit in a clockwise and an
anticlockwise direction so that the number of rotations of the
rotary vane in a clockwise rotation and the number of
rotations of the rotary vane in an anticlockwise rotation are
different to each other, wherein, in a case where one

clockwise rotation and one anticleockwise rotation of the

rotary vane for a predetermined time and halts of the



Accordingly, laundry during wash can be noved around
in the tub so that clothing pieces to be washed can
change their positions through upward and downward
novenents and reversal of the upward and downward
novenents. As a result, the washing machi ne can
lessen the likelihood that part of detergent is |eft
undi ssol ved and that the laundry is unevenly washed,

retsB@!i@P\}Ie r@é@a&goingprf%\fege 1S dkPe bt Sh Bt EMmeS AN Qiencted as
capacity and washi ng performance. BRI EF DESCRI PTI ON

OnEF IBRAVENGS Lhe comiipllpTsiigwns Ta sebt | YhademAndw 6 @elic
paashi nggachi nevaceer dind it-0 gafidist, enbodientnef cyclic
the present invention; . FI%. 2 shows a sectiona
Payt e of S a2 et ErSF TV dre "EUEalt8Rg PP NES3E 35 H cot i TR G @
pltihg1 fiy strenbodidrentind thef Fegers: showsia particahl yis a
cut away ,perspective view a uter tu f the
Pajashing ‘fack h%haSEGFﬁin@gtd“ﬂﬁ%ipprs?n n%gﬁinEHT?ers of
roEkfgios showsha paptkalty eutiawayipbssipectd veindeewook are
t he shi chi ne .accordi ng to, the first _ .
reSREBM orits L g FOERSiale R B “BraGT art ofFHe o
inwasdiag-liecheheeaccording to the first enbodi nent;

Fi gAc%oIScpi%\%ﬁ_ya tlla]gl]ngg ngr}_n fwcllg}le éﬁsm@%é%ﬁﬂall%und in
~according to“the Tirst enbodi ment;

the tub so that clothing pieces to be washed can change their
positions through upward and downward movements and reversal
of the upward and downward movements. As a result, the washing
machine can lessen the likelihood that part of detergent is
left undissolved and that the laundry is unevenly washed,

thereby making improvements in its water saving capacity and

washing performance.

BRIEF DESCRIPTION OF DRAWINGS
Fig. 1 shows a secticnal view of a washing machine
_according to a first embodiment of the present invention;

Fig. 2 shows a sectional view of a rotary vane cut along
line -2-2 according to the first embodiment;

Fig. 3 shows a partially cutaway perspective view of an
cuter tubk of the washing machine according to the first
embodiment; |

Fig.‘4 shows a partially cutaway perspective view of the
washing machine according to the first embodiment;

Fig. 5 shows a block diagram of the washing machine
according to the first embodiment;

Fig. 6 shows a timing chart of the washing machine
according to the first embodiment;

Fig. 7 shows a timing chart of a washing machine

according to a second embodiment of the present invention;



Fig. 7 shows a timng chart of a washing nmachine
according to a second enbodi nent of the present

i nvention; 5 Fig. 8 shows a timng chart of a
washi ng machi ne according to a third enbodi nent of
t he present invention; 5 Fig.9 shows a timng

chart of a washing nmachine according to a fourth

enbodi ment of the present invention; _. Fi.g. 10A. .

shdig Sshows agienng ehart of amaniing Iﬁfﬁ@hﬁ%é“‘ﬁ%iiﬂaitﬂ@ third

to a fifth enbodi nent of the present invention in a
embahpeniioé the presergensemon; of | aundry is to be washed;

Fig. 10B shows a timng chart of the washing nmachi ne

ac dbg @i sipwoa ttheidd ¢hdrt effbodasemg inackineasoxdingdoa

smal | anmount of laundry is to be washed; Fi g.
fourthlers hedisnentt dinbhregprebarit invenéionashi ng machi ne

-according to a sixth enbodi nent of the present

| NVEAL 104 shows a timing chart of a washing machine according to a
fifth embodiment of the present invention in a case where a large amount of
laundry 1s to be washed;

Fig. 10B shows a timing chart of the washing machine according to
the fifth embodiment in a case where a small amount of laundry is to be
washed;

Fig. 11 shows a timing chart of a washing machine according to a
sixth embodiment of the present invention;

Fig. 12 shows a sectional view of a conventional washing machine;

and

Fig. 13 is a timing chart of the conventional washing machine.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT
Hereinafier, embodiments of the present invention are described

referring to the drawings.

FIRST EMBODIMENT

Fig. 1 shows a sectional view of a washing machine according to a
first embodiment of the present invention. Fig. 2 is a sectional view of Fig.
1 cut along line 2-2. Fig. 3 is a perspective view of an outer tub of the

washing machine according to the first embodiment from which a part 1s



Fig. 12 shows a sectional view of a conventi onal
washi ng machine; and Fig. 13 is a timng chart of the
conventional washi ng machi ne. DETAI LED DESCRI PTI ON OF
THE PREFERRED EMBODI MENT Herei nafter, enbodi ments of
the present invention areglescribed referring to the
draw ngs. FI RST EMBODI MENT Fig. 1 shows a
sectional view of a washing machine according to a
removiedst Fegrbbdi arparspettivhaioy of she Washeng mmehig gecording to
a sectional view of Fig. 1 cut al ona%L line 2-2. Fig. 3
the first ampedsment inoen wheeh afpan isuemovedb of the washi ng
machi ne according to the first enmbodi nent from which
a farFigl $, sWpport tub 1, which is an outer tub, encompasses washing
and dewatering tub 3 rotatably provided on an inner side thereof. Support
tub 1 is provided with rotary vane 2 rotatably disposed at an inner bottom
section of washing and dewatering tub 3 connected to decelerating
mechanism 4. Support tub 1 is hung in washing machine outer frame 8 by
hanging bar 7. An upper opening portion of support tub 1 is provided with
support tub cover 6 with packing 5 interposed therebetween.
Motor 9, which is a driving unit, rotates washing and dewatering tub
3 and rotary vane 2 by way of decelerating mechanism 4. When water
supply valve 10 is opened, water is supplied info washing and dewatering
tub 3. Water level detecting unit 11 detects a water level in support tub 1.
When drainage valve 12 is opened, washing fluid in support tub 1 is drained.
As shown in Fig. 3, an inner surface of support tub 1 is provided with
bubble chamber 13 disposed at a position vertically higher than inner bottom
section 1a of support tub 1. An upper opening portion of bubble chamber 13
is sealed with cap 14 formed in support tub cover 6 with packing 5 interposed
therebeween. The portion of bubble chamber 13 covered with cap 14
constitutes a part of circulating path 15 as shown in Fig. 4. Bubble
discharge portion 16 is provided at an edge of circulating path 15.
As shown in Fig. 3, side member 17 constituting an outer peripheral
portion of bubble chamber 13 is formed so as to expand outward from the

inner surface of support tub 1. Bubble chamber 13 has partition member 18

for separating bubble chamber 13 from the interior of support tub 1. Gude



renmoved. Fig. 4 is a perspective view of the washing

machi ne according to the first enbodi nent from which

a part is renoved. In Fig. 1, support tub 1,

which is an outer tub, enconpasses washi ng and

dewatering tub 3 rotatably7 provided on an inner side

t hereof. Support tub 1 is provided with rotary vane 2

rotatably disposed at an inner_ bottom secti.on of )
platend® himgjitathaie wattem Ayriagd of bubhlectiiaanbernl3 s formed in

decel erating nechanism 4. Support tub 1 is hung in
suchwashpgthmicornes opverd finandir8cthyn Merege sypbart fub Agotates.

upper opening portion of support tub 1 is provided

W tAs shovpobin Figibd,Gosdrie disudhialrgp pokiiom 16 ik dvenpd sedhat

t her ebet ween. Motor 9, which is a driving
bubbléd hre #RtR4REIWasiHenghradidtenaheld Ngiteution vaherer whdiyg

vane 2 by way of decel erating nechanism 4. Wen wat er

and 8&RRLF ALY 310 rbateRENBibrewide fbuibﬁlesﬂﬂsl@hh%b b&tOn 16 is
washi ng and dewatering tub 3. Water |evel detecting

form¥Rish thit Q%ciﬁﬁl"éelcgb%ﬁﬁ% 1RVEle pErRHRRN vakibnd anhen

rai nage val ve I's opened, washing fluid in support

dew:%t%gig% i 635098 spread from b%%‘ﬁﬁlmeﬁigg%l %ﬁt?ﬁ through

surface o upport tub 1 1s p
[ ' ed at a position vertically
outeﬁﬁgﬁgﬁef%%ﬁﬁﬁé% g%%gg}?n section | a of support tub 1.
An _Lpper. openi.ng. portion ,of bhupbl e chanber 13.is
SedliEuoif ALEdR D B WASHBOPACRI aeviiing t the
acki 5 interposed therebepeen. Th ortjon .of..
prespESRBOLRRHer ASSROVBAB % PHCHIHOLIaghed hdpang e
. part of Qirculating,qfth 15 as_shown in_Fig. 4. ) )
micrpeIBPuteT 1§ erziRRehwith epntrellen 2] copnertgd 40 1oRUEpRfEing; unit
circul ating Egth 15. . As shown in Fig. 3, side
24 angd fiienlay nrab A8t and PPWGT SW1iLERIBE YWBF Lhefantyddeviis &t
bubbl e chanmber 13 is fornmed so as to expand outward
contfols puchetiueheral sonfranenss asupplontd, fuasel suppbbyalive 10, and
chanmber 13 has partition nmenber 18 for separating
draibapbl elvehiZnmarpok@e:f switching initéld, shexsbyseoppooliinguh 1.
Quide 7
sequence of steps of washing, rinsing, and dewatering. A clothing amount
detecting unit 23 detects the amount of laundry in washing and dewatering

tub 3.

A user sets, for example, an operation course of the washing machine
using input setting unit 24. The information thus set 1s transmitted to
controller 21 and displayed on display unit 25. Control device 20 is fed with
power from commercial power supply 26, and turned on or off through power
supply switch 27.

An operation of the abovementioned washing machine is described
below. When the washing machine 1s put in motion after the laundry and

detergent are put in washing and dewatering tub 3, controller 21 opens



plate 19 constituting a bottom surface of bubble

chanber 13 is formed in such a shape that curves

upward in a direction where support tub 1 rotates.

As shown in Fig. 4, bubble discharge portion 16 is

formed so that bubbles are@ discharged in the sane

direction as a direction where washing and dewatering

tub 3 is rotated. Mreover, bubble discharge portion
watet 6upplyf wrimed Ogo sthxt waterchamged B devel Fgtegimng umt 11

poured i nto washing and dewatering tub 3 so as to
transypite acifgnalmoseonstalidn 2 wheredatectinpahat Sz Watetukgivel

out er peripheral portion 3b thereof. Fig. 5is
reaclibdoh pekdadbagised ofatehievedidhwagtiachivzaaheatedlavgl for

t he present enbodi ment. As shown in Fig. 5, contro
wasHIBY (%8 o28niple] Mshuigl/a ofithe aeMItg eFates l@all. padespbfise to

controller 21 connected to input setting unit 24 and

the sgﬁca_q Ay dRitte RRron? Bt BOYEE] FRtdcEiticNgni¥Nilt cddroM@NL2T eloses
evice 20 controls such structural conponents as

watemhﬂgl aNVBUR toSURPI Y ¥R YRe ¥hieABEpSiai Nage val ve 12
via power switching unit 22, thereby controlling a .
se c ; )
AR %é;gp%tagcp%% Qliv ARSI A% abldAStR0disBAk ing step.

g anount detécting uni

ConESPLE e PP Bk RSO DR 2 T
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transmtted to controller, 21 and dji.splayed o i spl ay

desciihfq 190sT tOBRETRRT MOVIATLY SiscParront (e Hapeme T P
commerci al power supply 26, and turned on oy off

bubhie dewgrrgomerian iy el terlcipreent is dissqlvashert pagsUS
of the abovenentioned washing machi ne is descri bed

the degexment whéwlly Hesspisii-ng machine is put in notion
after the laundry and detergent are put_in washin
and'tevperationgadwan@s to dhe toibibde stzp fop dischagging kpbbles.
supply valve 10 to start water supply. Water |evel

In thletbat, ivaphing bnlldéwatesimg sula 33t goited bycoktreet hamizy of
when detecting that the water |evel reached a

rotafibrd eher ohaecl that dstelkemel dissvieing bizp. a Suehad fasatretation
| evel for washing (for exanple, about 1/4 of the

send¥ashirBg awedhalt dfemeknio the washonsfuldbéiheesi gashing and
transmtted fromwater |evel detecting unit 11,

dewSQMAOMIES adll &lHRE tUBtIer THPRIrYs Vi@ wilh ttBe washing
di sconti nue the water supply.
fluid, and a large amount of bubbles are thereby generated. A small specific
gravity of the generated large amount of bubbles makes the bubbles transfer
above the washing fluid. Then, the bubbles sloosh into bubble chamber 13
“while rotating inside support tub 1.
As soon as the bubbles enter bubble chamber 13, they travel along

cuide plate 19 and convert their horizontal velocity components into vertical

velocity components, thereby heading upward. The bubbles that

transferred upward travel through circulating path 15 to be discharged into



Then, the operation advances to a detergent
di ssolving step. Controller 21 drives notor 9 to
rotate washing and dewatering tub 3. The nunber of
rotations then is set to be |ower than that of a
bubbl e step described lat&r to prevent too early
di scharge of the washing fluid from bubbl e di scharge
portion 16 before the deter%Fnt_is di ssol ved. As_a
washing ahd, devratedingeiufed frone bpbls difickgega/pertion 16.  Bulphle
operation advances to the bubble step for discharging
dischianpd pestion A 6tikifermedpy thasthnubbksdendtietharged i tRe
is rotated by a | arger nunber of rotations than that
sameodirtdigor at ¢hgeitecdionswhateng ashyy aslidhwatémsg tub 3 is
rotation sends a |l arge anmount of air into the washing
rotatbi Ui Thbekwagnr WSk ragtarindi defiad el ndsdhdred papdon 16
support tub 1. The air is mxed with the washing

moddrhtdda deficheRch HehReaRUIHi9és HUIHY @Scldgrednaidiys and
generated. A small specific gravity of the generated

wasHiE 3@ daRerBHe RUPDLE shaBlesd e RUBRINeS id adehfiring tub

above the washing fluid. Then, "'t he bubbles sl oosh

b AU IR Loy fR S
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wash{RE Ao Ee P T AnBrarPey e bua e tpagap bR Hasn
circulating path 15 to be discharged into 9 washing

- splatieringeat er | ng tub 3 from bubbl e discharge portion

16._Bubhbl e di scharge portion 16 js forned t hat .t he
bubbrade discharge pargen 1i6rﬁnrﬁé3%5%%dch:ﬁé6%% ﬁlﬂa@eﬁ o
direction where washjing and dewatering tub 3 is .
substasttaalbvicentyal pearuds thrausbneites mermhearal BertsbEP of washing
di scharge portion 16 noderates a difference between
and devairingtupf. t fhcgebehdhgdmitibb pes cuerlyipshat gnahe
dewatering tub 3 or the laundry in washing and .
laundewat srishong abhdlewiHierimgderad ed foehoaiashing ihddemedering
consequent|ly avoids clash of the dropped bubbles with
tub vashitatedabrdaneliecisegwheate 3 part bhehd Bundlry inrwashing and
washi ng and dewatering tub 3, thereby preventing the
dewdvabibloesulf 3 etickPlat behisngface of the wRilihbdlwddschar ge
portion 16 spreads the di scharged bubbles from

subsfantiabhybleedibp ad iBpldmaentdd) cotrdller Peropens water
peri pheral portion 3b of washing and dewatering tub

suppdy valRl B0 86 Seart RBe RERRE QEpAle SWRRLYISET 88l cARgtIAE 11
l"aundry i n washing and dewatering tub 3 as far ‘as
tran%ﬂglge%' ;\{]N%lgr%%? g&i gé?%rsg%f‘?%weé dgﬁecrtﬂﬁ}?ﬂ th %ﬂeg 148

aundry I im washing an

onc LRGeS0 By LA PTG, 1o
eonFL TR S BPUROHI 26 REp RSN LBV Phc BBt
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water | evel detecting unit_ 11, controller 21 closes
reveyge @irectign prvapirdetermpedt SEimt | T sRRe wiatethus starts,
supply. After that, controller 21 drives notor 9 so
and thetayngdrarly waghed is rotated in the reverse
directions for a predetermined tinme. A washing step
thus starts, and the laundry is washed.



10 Fig. 6 is atimng chart of the washing
machi ne according to the present enbodi nent.
Referring to Fig. 6, a description is given to nunber
of rotations and a tinme of rotation of rotary vane 2
in the washing step. As sfjgwn in Fig. 6, rotary vane
2 is rotated clockw se and anticl ockwi se for an equa
time of rotation in the washing step, whereas its
nuiers of a tiohaig dreat of fhewsishmg scbine Rodozdirgntd the
anticlockw se rotations. Rotary vane 2 is rotated
prescit@akodemdml Refacomndtid Fot. 6 xadgrceiptDniisgeant) noynlgr
rpm (for exanple, 110 rpm) which is a small nunber of
of rota@lodsi 816 a t8R6 of Beratidal sfadthBy vinsedante viRodiany sv@ne As
2 is then rotated anticlockw se for t second by A rpm

showh! 1 FfX %ETP&%W 1386 P roMie@nelbSicisk 3indiea MiFiBEEw ke for an

rotations. Rotary vane 2 thus reverses its rotation

equa%@%gé?éfpdt&it)ﬁriﬁ%hgivVa?éhiﬂ@ rsilglggg, Whetda®Bts number of rotations

Ing to the present enbodi nent, wherein rotary

diffort®NE12 élg?ﬂv?fs tat%qi &ﬁﬁ?l@gfis@?lefa#bgaﬁgﬁ%.d REKWLSE Y. {dhe

nunoers o otatl ons rently set, there Is

ner at ed differ e nat i
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of t e different nov nt i tions of ot hi
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Further, a difference between acceleratjing forc in
tsecpme | BOEARSIS (ORI AR DGR G e PR Py A tpm
vane 2 %enera es. a force which pushes the | aundry
(for axpmeple. 190 apmgveichris & \852e BRAMRPTHITOBRNPRRr dRotary vane 2
nmovenments of the laundry and further reverses the
thus rpwersés ét?adrocﬂ@fmwa"ﬁﬁem‘i?di?rﬁm% givegr pesethpf Bme: he
clothing pieces in an upper section of washing and
dewkdcordimg wwﬁneaamsansémgomwem retarpgane 218
clothing pieces in a | ower section of washing and
rota@ddvaibarwing andoaiZitloelkeierbiufvandmbEne of svtiadipss thus
nmovenents of the laundry can | essen the |ikelihood of
diffetentides€rBen id @frerandi s soffsetcandtwoen ehe vhekivig: and
a result, water consunption can be 11 reduced, which
antidl6@EH1k GnbaThONQIEIYLS Talindey er As avidaglBeltthaswasfiiegt
per f or mance. Rotary vane 2 is forned
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Inclined toward an outér periphery thereof as shown
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the | aundry can nove toward the out.er periphery
For gsaplty the SI9HME Brpach R WIPSF SGHOACH HiThipg 2nd

substantially pan shape of ratary vane 2 hy a .
dewelening tulyaltraniies AOWRVEd 001 T Geteme RIBGRE 1% alpyver
downward novenents of the |aundry, Thus, the |aundry
secticaroicohsogians Jewnlaringiab ¢ aaBSYsWIRERE.- v Il various
easi |y, variously changing the positions of the
movetnenits ofjthe Eoesinyoapelepseshtlae likglihesd ptany defrrgent left
positions up and down. Another advantage is to reduce
und@sblvad @apblinevkrt orasbimg. 9Askirelults water faiswgnpmon caprbe
driving rotary vane 2



SECOND EMBODI MENT Fig. 7 is atimng chart
showi ng an operation of a washing machi ne accordi ng
to a second enbodi ment of the present invention. Any
constitutive elements simlar to those of the first
enbodi ment will be descriped with the sanme reference
synbol s. In the washi ng machi ne according to
the present enbodi ment, rotary vane 2 is rotated
reducido ekt deduls tB impmronkinecnts s avadanbhvimgrdret aofashing
rotations for 12 ti second (for exanple, 0.8
perfoggeaied), and then halted for t2 second shorter than
ti second (for exanple, 0.6 second). Then, rotary
VamRtdry Sandb aé €sknaed kabarlkasiadl inothetdhagrasdndphy bAving a
rpmwhich is a |large nunber of rotations. Rotary vane

surfate BHMSnd EMRF H8Sah b%téﬁf)@ﬁ%ﬁ@ryf angasesd yhdwh 18 MEVEN
period of time, neaning that rotary vane 2 nore

Rota%wtvgtﬁé ¥ i %?Qﬁﬁ%d?ﬁh%ﬁ%ﬁg TR pOkti Gl 9¢ k¥ 88itation

rotatrons. I'S quick reversal easily generates the
formp R4 8 ML RHREET ASRPLRAE! pig Py BrSirubiley Bke norvion 31
| i kel ihood of, any.d ). ef i .
for agi{AGah HRachT A AR RS Brpei SRt P oA section
consupption can. he red d. ;As | t. t '
perpEBUCBERIor LAl SHECEAE Ner PR oo ilite CarTpae ©
i.mproved, TH RD EMBODI MENT _ . Fig..8 is.a.tim
the gip PURRBINT oM BREFSY DR 208 TRtAtad T Ith Tiiatnrenal -

. according.to a third enbodi nent of the pres n{l
direqtippesacessivelprersried; the ?%ﬁéﬂn&}’m@ iHVEEY 1he OBHTse
of the first enbodinent will be described with the
periphery keepireachigbyepbtast with a surface of the substantially pan

shape of rotary vane 2 by a centrifugal force, which facilitates the upward
and downward movements of the laundry. Thus, the laundry can
collectively move upward and downward very easily, variously changing the
positions of the clothing pieces to be washed and reversing the positions up
and down. Another advantage is to reduce a load applied to motor 9 which

is a driving unit for driving rotary vane 2.

SECOND EMBODIMENT

Fig. 7 is a timing chart showing an operation of a washing machine
according to a second embodiment of the present invention. Any
constitutive elements similar to those of the first embodiment will be
described with the same reference symbols.

In the washing machine according to the present embodiment, rotary

vane 2 is rotated clockwise by B rpm which 1s a small number of rotations for



In the washi ng nmachi ne according to the present
enbodi nent, a tinme of rotation in a first nunber of
rotations is longer than a tine of rotation in a
second nunber of rotations |arger than the first
nunber of rotations. For exanple, rotary vane 2 is
rotated cl ockwi se for ti second by B rpmwhich is a
smal | nunber of rotations, and then halted for t2
t1 ses@mbffdr skhompée, ¢.Aaacaid) sendnbien Hadied footamsgcathehortps
rotated anticlockw se by A rpmwhich is a |arge
thanrarseesndfor ekatnpdns). 6 eecdrdl)s e Ttrea, sbicry eraneHars tdatated
second, and then halted for t4 second shorter than t3
antic&&ﬁ@ﬂ@e fiRotiagacordngy & rbusrHiek &f 5 ésrget Sumb3dr b retatams.
repeatedly for a given period of tinme. The repeatedly

RotaPﬁ LhAs PRHukeueE SRk N8RS ATehBftealE firel ?i oA drosCEf time,
reversing the rotational direction of rotary vane

meax%m rB@cﬁﬁu vane! Do PR JibIRS R g6k tiinkPiseGasl t O
ed can be easily changed, and the washi ng

antlcﬁt% g?'gfa%loqﬁn By ik ﬁ%&y Fkrer MY %‘&Yﬁfr ger;%rﬁﬁzi@t THef 148

rce generated In the rotation the sma

Whlc?l eg tﬁ 251?1%(%5}' a!r& let)s?ﬁ érgg%]mgj% rﬁgv%ggﬁgs of the
wunl” 105 %sﬁﬁg%]%wﬁ{o tw eet?;%%éf B yived and nven

dewat er.i ng. urin he rotation of y
washjng hoRe BB G Hokys egbwswgrtm% % bEgeuBtEE Vs a
vi bration of t he washi ng, ma FOURTH {_I\/BCDI MENT
result, gater saviggicam hradnared an d"%ﬁ%nagéwea qrEpange cgn be

washi ng machi ne according to a fourth enbodi ment of
improedpr esent invention. Any constitutive el enents

simlar to those of the first enbodi nent will be

described with the sane reference synbol

First, one clockw se rotation and one anticl ockw se
THIR&EMB)@MMENH&W vane 2 for a predetermined tine

and halts of the respective rotations for a

pr efigt 8rigbnegihg phasr shaveimet adoparasivg ofey ersshinginachine

More specifically, one reversal Pl denotes a sequence
accofdin@Rerattied egitepsment Wiithd predaityinveamgoRr. | Anyaicakadutive

cl ockwi se or anticlockw se for a predetermned tine

elen@s L8NP8 ti8shel dTTtha MicedediRidiinRed Wil deddived with the
vane 2 is rotated in the direction reverse to that of

samb R8tkb £ RbALI on and then halted for a

predeterm’ned tine An operation pattern, in which one

" VT G w it S SPEH S B8 hibrBlerd dBBodisient, a time

| iC pattern An “operation pattern, iIn
of ro\egéigxl? ih g%fst &nber of rotations is longer than a time of rotation in &

second number of rotations larger than the first number of rotations. For
example, rotary vane 2 is rotated clockwise for t1 second by B rpm which 1s a
small number of rotations, and then halted for t2 second shorter than t1
second. Then, rotary vane 2 is rotated anticlockwise by A rpm which 1s a
large number of rotations for t3 second shorter than t1 second, and then

halted for t4 second shorter than t3 second. Rotary vane 2 thus reverses its



14 of rotation and the nunbers of rotations in the
cl ockwi se and anticl ockwi se rotations are reverse to
those of cyclic pattern P2, is called reverse cyclic
pattern P3. The washi ng machi ne according to the
present enbodi nent al terngagely inplenments cycle
pattern P2 and reverse cycle pattern P3 as one cycle.
If the sane cyclic pattern, for exanple, cyclic
rotatpat tepeatéPydoonegiven pepiedtadimehe Thieateheatpdly performed
be washed are nore or | ess entangled with one anot her
reveildat atseasdiaHeantadicyating lfokeel fpr revarsires the totatisaakdirection
rotational direction. As opposed to the exenplified
of rofR@§&rarehe PASSaRbuRMIdhoEbionk Witchethignpleoys td by &Fathed
cyclic pattern P3 in the rotational operation to

can 1R d Qi i d RUNERY the wEMENEDHrfEnRRAdalEod thakdveidal
directions, thereby disentangling the clothing

More%kz@ﬁ‘ﬁécexﬁ%ﬁﬁ LERIthS geﬂ@x%%é'iﬁ_tﬁ@%ﬂ&h&?ﬁﬁ%h@%niél?er

cl ot Ing pieces to e washed is alleviated. FIFTH -
 mumbCH Ml i malle ke (RPN, (SRR by A ke mumber
, ccar di i.fih ' ‘ t.: .
of roff S| OfiohR sheh shi Ao FTARH PP M BB FRE0vibrations of
of the, first enbodi t will. b ri.bed,. with_.the
suppgii it bAsroeER g dewilering Sy SERURE Tt rbihldigor the
ccording to.the. present .enbodj nent set.s the tjpes of
laungt aF¢ Foanerh MR ICOR ST SOl 13 IeRoaaraiont Bk put
of clothing anbunt detecting unit 23, nanely the
washipgunaclyne] aundry. A specific exanple is as fol | ows,
for exanple. As shown in Fig. 10A, rotary vane 2 is

rotated for to second |onger than a reference tine t

second (simlar to the first enbodinent) when it is
FOURIB EMBORIMENE amount of laundry is larger 15

Fig. 9 is a timing chart showing an operation of a washing machine
according to a fourth embodiment of the present invention. Any
constitutive elements similar to those of the first embodiment will be
described with the same reference symbol.

First, one clockwise rotation and one anticlockwise rotation of rotary
vane 2 for a predetermined time and halts of the respective rotations for a
predetermined time are denoted as one reversal P1. More specifically, one
reversal P1 denotes a sequence of operation steps in which rotary vane 2 is
rotated clockwise or anticlbckwise for a predetermined time and then halted
for a predetermined time, and rotary vane 2 is rotated in the direction
reverse to that of the first rotation and then halted for a predetermined time.
An operation pattern, in which one reversal P1 is repeated a plurality of

times, is called cyclic pattern P2. An operation pattern, in which the times



than a predeterm ned anount. In addition, t5 second
is set to be longer than t9 second. The tine of halt
is simlarly set in the case where the anount of
laundry is larger than the predeterm ned anount, nore
specifically, rotary vanejg is halted for t7 second
| onger than the reference tine t second. When
it is detected that the anmount of laundry is snaller
of rotialim 4hé the edeitersiof edtaimnin theotlackywisarmdantclockwise
rotated for t6 second shorter than the reference tine
rotatiorieg@Ntbveddtdid f1RR8e Ayt HarietB PYetoadlahesvieese thdit

the reference time t second, as shown in Fig. 10B.

pattelfgqﬁ%.i tThe wighesd athdiiaé a@céﬂﬁlgg t@ BRI BEeRht batillidhons

be washed, the nunmbers of rotations of rotary vane
: I [
Ao I e P L TR PR e YOS Ry i POe ome
'cﬁdereference nunbers of rotations A and B (C > A D >
“77B), as. shown in Fig: 10A. Wen it is detected that a
S anopunt _of | aundry.i s to: ]
of Tf GRS TR eBhe PAIARD b SnflP, Wy I 2 UTRR B,
u r of rotat.ions and nunber of rotations F .
repeqlgdpEhs FLRPSREFToR BT <BRE TSP CelnADariEled with
rotations A and B (E <A _.F < B), as.shown in Fig..
one ArgEhCABEGIRC IgFy RuPErar sl thinesh iaht SEeaTRyORRe
~ nunbers of rotations thus_su'tabl¥ set depenqégg on
directiom. afbuprPased|ta the eFemiiiethease, She PrgReat egibadigat
of rotary vane 2 can prevent such an unfavorable
furthevemeplotiareverseayelianstiern dt3 imthairaratiengherrrativon tooyglow
fast rotations and thereby damaged. Conventionally,
the lanndimntr neivesouhd opppsise rn’a&téomglshrwi@s, thdrebyi s
bunped agai nst washi ng machi ne outer frane 8 as a
disenteagiingrthgedeihit e pisdeen Hlsen resdt,immesibiie pntanglemant ofthe
is reversed. The washi ng machi ne according to the
clothiph € peses e hedi aetnid wailleawatad.t he occurrence of such
an 16 adverse inpact and an abnornmal sound thereby
generated. It is not just the nunbers of rotations in
the cl ockwi se and anticl ockwi se directions and tines

FIFE potsthop{Trotary vane 2 that are changeabl e, but
the respective tines of halt of rotary vane 2 can

al e : i,
2 g Raein A LA RINE Showing an HRrahoNDr Y
was}ﬁ%gr% L‘lﬁ%e.t&cﬁr(ﬁhéttg aeiﬁﬂﬁdéﬂﬁgﬁiﬂéng &%h@?ﬁ%@é‘ﬁt invention.

rmvention i npl'enefit's at” ['east once an agitation step

in which the nunbers..of .rotati [ .S €
any et OEER SRigt of ShOML P Frb Bl SRl G pe

a itation step . dn which the nunbers of rotations
desc?ﬁeaﬁgmgﬂhgﬁﬁ?g%ﬁgﬁﬁﬂgﬁﬁ?%?% wise directions are

equal Iy set. In other words, the washin hi ne

Rt BB mAHUe BRGAGHEH [at DERATPATIHGREDH ShE the
. nunbers of rotatiops in the clockw se and )
timeg of refasiatpne hailt ectqtans vape Zdasesr@henpuéert abelothigg

pattern P5 in which the nunbers of rotations in the
amoghbRrtdcsimzaaeit £3% neredkwhe amprreel Gnadiye Adgpariic

set. The operation thus carried out can further _
exangpleassisfiplivwe, foecapmle. oAt Hlovwrundny. Hiflrodary vane 2 1s

reversal of the vertical positions and back and forth
rotatuviereitsecaid idrzeeltbihi ngefprenestimast secord dsimilar to the

possi bl e unevenness in the wash can be prevented from
first bappaiintgt) aidnt Hes desdited thet flor aancetodbaledry is larger

i mproved. As shown in Fig. 11, reverse step pattern

P6 may be further set, in which the nunbers of

rotations in the clockw se and anticl ockw se

directions are reverse to the nunbers of rotations in

the cl ockwi se and anticl ockwi se directions of step
pattern P4 which are differently set.



17 SEVENTH EMBODI MENT According to a seventh
enbodi nent of the present invention, controller 21
repeats an agitation step and a tub rotation step-a
predetertai ned nunber of tines after the water |evel
reached the preset water imvel (usual washing water
I evel). The agitation step is a step in which
controller 21 drives notor 9 via power swtching unit
than 22ptedetdrenivioy aovant rlot adgitipans5 setand i set to be%onger
predetermned tine period in the two opposite
thandBreecsidnsThd hien¢ ubhalitiatinmlasiyesetiis thesnep wheratheh
controller 21 drives notor 9 via power switching unit
amow® ¢fdatihgrebyldrgbatieamakd ptigdete tmahesd b praumg, toale 3.
' In the tub rotation step, nunber of rotations of

specimﬁnﬁr Ngheapd vaguwat gmidgd i@ t3 desond Mx%@&&ﬂanﬁkﬁetxb@rence
_ er of rotations of washing and dewatering tub 3

tune%%ehgggeased a force for agltatlng detergent fluid
. |n washi ng and dewatering tub 3 is i ncreased. As

eh %t @ete%ﬁi éfa% e 8lm pahd oﬂfau\ﬂ@:ﬁ hs k@\iEler %ﬁaﬁfthe

the et ergent in washi ng and dewatering tub

predgifsermqv%lvg(g %gﬂom E’Sta% Rr%rﬂe@?ﬁr fﬂtaﬁﬁf fortt%%re@&fxd kBorter than

eva Ward an T nner shing and

the rgge\@%tgce:qi #]ﬁxgef %ﬁe(‘rﬁndih gpde%aeﬁleléaﬁllte&)@oﬂ £8 gegf)flﬁ] %Emﬁj,e?\fphﬁ‘%he
referPpg {375 | AP mgéﬁs%”r%ﬁ%ﬁw&g& Scharge portion 16
Lg;\grhie\/\gls}g Igﬂng$ t e r% a&agg?“%o{ S e{g R gq be washed,
the ﬁ%é?&%&a%éﬁ%ﬁ@%w%ﬁ%e 74 TaRRaC KO k4P e of
of washi ng and dewatering_tub 3, thereby aI I eV| ting
rotaposs Coired annsey efmeations Dhresppetivelidapgerdds %}'@nce
washed. In a manner simlar to the sixth enbodlnent
numbkes afjidtativns Asaeg B &8> A, D > B), as shown in Fig. 10A. When it
is detected that a small amount of laundry is to be washed, the pumbers of
rotations of rotary vane 2 are respectively set to number of rotations E and
number of rotations F respectively smaller than the reference numbers of
rotations A and B (E < A, ¥ < B), as shown in Fig. 10B. Accordingly, rotary
vane 2 can be rotated by the numbers of rotations thus suitably set
depending on the amount of laundry, and these suitable rotations of rotary
vane 2 can prevent such an unfavorable event that a small amount of
laundry is washed by too fast rotations and thereby damaged.
Conventionally, an abnormal sound may be made when outer tub 1is
bumped against washing machine outer frame 8 as a reaction generated

when the rotation of rotary vane 2 is reversed. The washing machine

according to the present embodiment can avoid the occurrence of such an



includes an agitation step in which the nunbers of
rotations in the clockw se and anticl ockw se
directions are differently set and an agitation step
in which the nunbers of rotations in the cl ockw se
and anticlockw se directipms are equally set, which
are respectively inplenented at | east once. In the
agitation step in which the nunbers of rotations in
advetdegnmgiawt lewidse abdommal shwckitiesebyigenerdteds Hris not just the
differently set, the laundry is tunbled about in the
numbetd ofeveatioregmetitd glockfitiar efmal antitlockwiteefiréctpmpvasd times
t he washi ng performance of the washing nachi ne, while
. of rofafiehesfobgryt ene tthng hereindngdaliibened thidesgeqiwctmes of -
: On the other hand, the agitation step in which the
‘halt. VYHREFSvRhe PRl 4180 Beichahiedcl ockw se and -
.- anticlockwi se directions are equally set is |less
‘likely to entangle the clothing pieces -and serves to
di sentangl e the entangl ed cl ot hi ng pi eces. By

SIXT?—?WB@WIME?J’%W tation step in which the nunbers of
““rotat

Ions 1 n the  cl ockwi se and anti cl ockw se

di k%céﬁr?%\?ﬁz frg%ec%%éﬁégﬂ etdfﬁ‘ig.eﬂl"\él twlhsthlﬂﬁg %%C%Zﬁé QBcording

S}epkl' ) n krs 0 drotat!ons
o« GAPSRT B0 A LARKAL B P LO B AR BT e an

.. performance,. whi.l e reduci the entangl e t.of _the
agiteliRtey I e THGRPE GercLRBRS 1 ARF ERCENE Rber s
_of rotations in the. gl ockw se aqﬁ anticl.ockw se .
anticlpokaaes GIRECRPBS AT ATERPLY SS@NY ABTERRELEP 17 Pich the
followed by the agitation step in which the nunbers
numbgrsraftratataens i thhelogkuieine aphgloghiiles BERGIQRS are
directions are equally set, the washing_performance
equatiarsebe hpsthesfwerds, vhe whishing aeachone tmelempht alolgast once
steps may be reversed, in which case possible damage
step aatteentRéhyl winech hofnurhkersanfrirotations metheddckwise an
Further, the tub rotation step for rotating washing
antidockvelewali esegiongara diffexsadlyt setdind atepmudteeth €5 iaumbich, the
thereby mnimzing the 19 entanglenent of the
-~ numbat¥eirystafibes il biee detRwienind but@lockwdss dhacgens ara
ot her words, before a dewatering step starts.
equa‘ﬂ?fm'e@.t | OBS RREatleh $BSs cAriibé odevah Furtier stiegrsifiethe
often caused by | opsided clothing pieces in the tub.

o GHEEE O o 0 5l STBOLTNC 90 it an bk
and Y50 AROOMSER BB LTk SR,

L e
per GBSt SO S 2 IR 5, 89,81 RS Al o

may B RETRERLSE Bk PO B PLAr g T e e and

.Qutputs an electric signal uivalLent fo A rpm.f
antiqloeloR g RRATEISCR S e BTG IOV e UARERS PoTOlRTIORA R the o
hal ted, controller 20 ceases, to output the signal.

~ clockwgise aatd amtiglockwisg @xestams of SgRPSGTR FAIRR AR .
To be strict, rotary vane 2 may not be al ways rotated
diffepentimiseed exactly as shown in Figs. 5 to 10. Mre
specifically, it is possible that rotary vane 2 is
unable to instantly start its rotation by a
predet erm ned nunber of rotations (for exanple, A
rpm B rpm and instantly halt its rotation (0 rpm
due to a force of inertia acting on notor 9,
decel erati ng nechanism4 and rotary vane 2. As
descri bed so far, the washing machi ne according to
the present invention can effectively nove the
cl othing pieces up and down and vari ously changes the



20 As described so far, the present invention
provi des a washi ng machi ne i ncludi ng a washi ng and
dewatering tub rotatably provided in a support tub, a
rotary vane rotatably provided at an inner bottom
section of the washing angydewatering tub, a driving
unit for rotating the washing and dewatering tub and
' the rotary vane, and a controller for controlling a
SEVENGgUE MBOIDEYMERST of washi ng, rinsing and dewatering.
: In the washi ng nachi ne according to the present
i nAepbiding tb hesesentl etdbedinieny ef thdpresenanyveninen,by
the driving unit in a clockw se and an anticl ockw se
contr@ileeeliepests dhakitatishetephndat ath eomtiah stee « ot ary
- -vane in the clockw se rotation and nunber of

| predé@baihOn s ubdr thekakyterane warek hevanehehat Kivd Bfeset

rotation are different to each other. -Accordi ngly,

wate!tr %&0@ (@ RSh¥RSPa £ANe WA MOYRE s@i@i dRptife dt

upmard and downwar d novenments and reversa of

which Qgﬁ%\fﬁﬁr & 120Gy SOWMIGY ¢ v’iﬁ%@%? lts%rltd%ﬁné ungs E'Q to th&Rby

I'ng machi ne can [essen the i kel i hood of any

rotat det E etrrgne EfﬁSr %qe&&%%ﬁﬁ“fge er S§8¥1%H E't h@tﬁﬂ)szte

rovenen ving a
. erfor Accordl

dlreq@t%mi Errotatine S5 677 GHR LSRG %ﬂﬁ%?%r 2hidrives
rotate and halt.the r ne, so that a,tine of the

motoR 3| YiahoW HeSWHERIE YR © "\s‘}%?‘i’% FOAiE e PRETSE ¢ he
rotation of the rotary vane. As a result, tine

dewaterimgstatySf or reversing the cl ockw se and
anticl ockwi se rotations is shortened, and cl othing
pi dadhettabywteren st AuBbenst wtations of Waseg 2a8found
Wi th their positions changing frequently.

dewakerorgliviy toitdreasndes éht thannambiesof rovdlemsnelrwasking and
controls the rotation of the rotary vane so that
-dewatetaty oris3 byireréasest adordedor eitabmat dasarsemdiudgacerihin
nunber of rotations larger than the first nunber of
and dowatdring tab & isuacessedel HssboersedFigqrid acenitrad rofrt of
rotation in the first nunber of 21 rotations is

watdrdBg&l 3¢ bathaddteigeof fluil Al washing ahé deectadnguabedl is
of rotations. Accordingly, an accelerating force for

1owetf@al WHilk hepd 3pREFA papt eiskedPiclesaidicioraadchn angert well of
clothing pieces can be noved around easily in the tub

Wasﬂ‘f t\g&?ﬂc{‘ Bb¥aPOShE KOS, CIVRRGH NGVEN S6IULAIrkNer S8 vated to be
any detergent | eft undi ssol ved and uneven

ﬁnaﬂ\gﬂ%g Ctgiéaglc%u? %gei" KEkY ﬁ?%ﬁaﬁggw%sr}ﬁng% ggﬁgélﬁt%&mogt tub 3
Then,nt%e deecgrgent fluid is dispersed from bubble discharge portion 16 into
washing and dewatering tub 3. Further, a centrifugal force generated by
the rotation of washing and dewatering tub 3 serves to press the laundry
against the central part and the inner wall of washing and dewatering tub 3,
thereby alleviating possible entanglement of the clothing pieces to be

washed.

In a manner similar to the sixth embodiment, the agitation step



According to the present invention, in a case where
one cl ockw se rotation and one anticl ockw se rotation
of the rotary vane for a predeternmned tinme and halts
of the respective rotations for a predeterm ned tine
are denoted as one reversag, the controller
alternately inplenents a cyclic pattern in which the
one reversal is repeated a plurality of tines and a
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" rotati6N€ IS khd clobRwRRSAh d amsiclickinge dirichiond ape egaslly @ebethe
washed. According to the present invention,

Wasﬁilﬂlg £k da%flmﬁ%v%fi%@ tsBing peshroRaee, a@hﬂg irb@héi®R the
p I1n which the nunbers of rotations in

entaﬁ'g?eéﬁ%tsﬁ dﬁ#&%ﬁ%&f' Oﬁ;\kﬂ\@éaé@ h%—&%hbﬁ%%eﬂn ‘wt}ﬁcﬁ Qhary

are ferently set an agitation step in

num"f:\a':% ollgtmﬁgbug Re 10(:?)1%11@& 1313? ﬂt?cl%&fwﬁla Qﬁ@@tgﬁsaﬂg

wse diréec vane
The

i i R A SN 750 B
e e e A R T e ELRLLTR
equ ynsebte t}ﬁ’é %é%ﬂhfgd pglgfggnmg%%g %an%e most effective. The order of
the agitation steps may be reversed, in which case possible damage and
entanglement of the laundry is reduced.

Further, the tub rotation step for rotating washing and dewatering

tub 3 serves to disentangle the laundry, thereby minimizing the



According to the present invention, the controller

further inplenments a tub rotation step for rotating

t he washi ng and dewatering tub. This step | essens

possi bl e danage and entangl enment of the |aundry. 23

Cains: 1. a washing machige, conprising: a washing

and dewatering tub rotatably provided in a support

tub; a rotary vane rotatably provided at an inner
entabgibtemt o che dauodrst affentlshdatprgant fewhisedisalyatgeld; in other

words, before a dewatering step starts. "Vibrations and noises in the
dewatering s'-tep' are often caﬁsed by lqpsi-ded cloth_ing pieces in the f:ub'.
'Theref(ljré;i the presént embodimen-t'caii provi_d.él a Wés-hiﬁgi machine ﬁhich is
unlikely to generate Vibratioﬁs and noises iﬁ the de‘w'atéring\ step.

So far were described the rotation and halt of rotary vane 2 according
to the first to seventh embodiments. Below is described an actual control
.operation executed by controller 20. Controller 20 outputs an electric signal
for driving motor 9 via power switching unit 22. When rotary vane 2 is
rotated anticlockwise by A rpm, for example, controller 20 outputs an electric
signal equivalen’;: to A rpm for rotating motor 9 anticlockwise. When rotary
vane 2 1s halted, controller 20 ceases to output the signal. Controller 20
rotates rotary vane 2 in this manner.

To be strict, rotary vane 2 may not be always rotated or halted
exactly as shown in Figs. 5 to 10. More specifically, it 1s possible that rotary
vane 2 is unable to instantly start its rotation by a predetermined number of
rotations (for example, A rpm, B rpm} and instantly halt its rotation (0 rpm)
due to a force of inertia acting on motor 9, decelerating mechanism 4 and
rotary vane 2.

As described so far, the washing machine according to the present
invention can effectively move the clothing pieces up and down and variously
changes the positions thereof in the tub; The washing machine thus
characterized can lessen the likelihood of any detergent left undissolved and
uneven washing, thereby improving its water saving capacity and washing

performance.



a driving unit for rotating the washing and
dewatering tub and the rotary vane; and a controller
for controlling a sequence of steps of washi ng,
rinsing, and dewatering, wherein the controller
drives the rotary vane bysg¢he driving unit in a
cl ockwi se and an anticl ockwi se direction so that the
nunber of rotations of the rotary vane in a clockw se
r oatdestribad st Her, hetesait inveatioonsovidestewashary
vane in an anticlockwi se rotation are different to
. macleaé dtbilg a washinbemhei dewaterthgcagerothealdy grevided in a
' cl ockwi se rotation and one anticl ockwi sé rotation of
~ suppdReubOhabYaMaRen d BftadalilieevRIsE atesh Lime itdohaleksionfof

~““the respective rotations for a predetermned tine are '
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I mpl efrents a cyclic pattern and a reverse cyclic .
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f e one reversal I's repeated a plurality o
sequélllcréeo%’ stglg]sd of washing, rinsing and dewatering. In the washing

machine according to the present invention, the controller drives the rotary
vane by the driving unit in a clockwise and an anticlockwise direction so that
number of rotations of the rotary vane in the clockwise rotation and number
of rotations of the rotary vane in the anticlockwise rotation are different to
each other. Accordingly, laundry during wash can be moved around in the
tub through upward and downward movements and reversal of the upward
and downward movements. Asa reéult, the washing machine can lessen
the likelihood of any detergent left undissoived and uneven washing and
make improvements in its water saving and washing performance.

According to the present invention, the controller drives the driving
unit to rotate and halt the rotary vane so that a time of the halt of the rotary
vane is shorter than a time of the rotation of the rotary vane. As a result,
time necessary for reversing the clockwise and anticlockwise rotations is
shortened, and clothing pieces to be washed can be more actively moved
around with their positions changing frequently.

According to the present invention, the controller controls the
rotation of the rotary vane so that rotations by a first number of rotations
and a second number of rotations larger than the first number of rotations

are successively reversed, and a time of rotation in the first number of



the reverse cyclic pattern is a pattern, in which
times of rotation and the nunbers of rotations in the
cl ockwi se and anticl ockwi se directions are reverse to
the tinmes of rotation and the nunbers of rotations in
the cyclic pattern. 21 2. The washi ng machi ne
according to claiml, wherein the controller drives
the driving unit to rotate and halt the rotary vane
rotatéend Rdbnget them aftirhbef hedaticof it the sespadyunaber pirotations.
shorter than a tine of the rotation of the rotary
Accovdingly, an acceleraBingThecanfes hhogingeiblei ilnandry opdintydewn 1s
| cl ai m 1, wher ei n the controller controls the
" incrda@b@t AN tef clotieingQtiadas cmariee Myovadfaroand eastiein ohe tub with
.rotations and a second nunber of rotations, whichis °

their 59466584 cRAMoInarBefudian t A8 af ikalt, RuFlIREe@ent left

rotations, and a time of rotation in the first nunber
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secon rotations. 4. The washi ng
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According to the present invention, in a case where one clockwise
rotation and one anticlockwise rotation of the rotary vane for a
predetermined time and halts of the respective rotations for a predetermined
time are denoted as one reversal, the controller alternately implements a
cyclic pattern in which the one reversal is repeated a plurality of tiﬁes and a
reverse cyclic pattern in which the times of rotation and the numbers of
rotations in the clockwise and anticlockwise directions are reverse to those of
the cyclic pattern. This reduces possible entanglement of the laundry.

According to the present invention, a clothing amount detecting unit
for detecting the amount of laundry put in the washing and dewatering tub
is further provided, wherein at least one of times of rotation of the rotary
vane and times of halt of the rotary vane is changed depending on a detection
result obtained by the clothing amount detecting unit. As a result, the
washing performance can be optimized depending on the amount of laundry.

According to the present invention, a clothing amount detecting unit
for detecting the amount of laundry put in the washing and dewatering tub
is further provided, wherein at least one of the number of rotations in the
clockwise rotation of the rotary vane and the number of rotations in the

anticlockwise rotation of the rotary vane is changed depending on a detection



conprising: a clothing anount detecting unit for
detecting anount of laundry put in the washing and
dewat eri ng tub, wherein at' | east one of tines
of rotation of the rotary vane and tinmes of halt of
the rotary vane i s change22dependi ng on a detection
result obt ai ned by the cl ot hing anount detectlng

5. .The washi ng chi.ne accor
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a clothing anpbunt detecting_ unit_ for detectlng aount.
washihg panfedmpnge can et ordimaesh depending endheramguayel laundry.

wher ein at least one of the number of rotations

i n Acherdihg ¢knhs presmdtinventdnt e raaey yavanefamed he

nunber of rotations in the anticlockwi'se rotation of
substdeidldt ar thevshepd of « bandedridepepuiitngdiog talge pertipmdor

result obtained by the clothing anpbunt detecting
agita#fin radially provided, wherein the protruding bulge portion for
agitation has a substantially trapezoidal shape in which a cross section
perpendicular to a radial direction has slopes at both sides. This particular
shape of the rotary vane easily generates a force for vertically reversing the
positions of the clothing pieces to be washed.

According to the present invention, the controller implements at
least once an agitation step in which the numbers of rotations in the
clockwise and anticlockwise directions of the rotary vane are differently set
and an agitation step in which the numbers of rotations in the clockwise and
anticlockwise directions of the rotary vane are equally set. The operation
thus carried out can further diversify the movements of the laundry such as
reversal of the vertical positions of the clothing pieces. As a result, possible
unevenness in the wash can be prevented from happening.

According to the present invention, the controlier further implements

a tub rotation step for rotating the washing and dewatering tub. This step

lessens possible damage and entanglement of the laundry.



6. The washing machine according to any one of the
precedi ng clains, wherein th§3rotary vane is formed
substantially in a shape of pan having a protruding
Claigll ge portion for agitation radially provided,
wherein the protruding bulge portion for agitation
has!.aa sehiiantiiad, cymprisagezoi dal shape in which a
cross section perpendicular to a radial direction has

s| op@ashitly aROAWaRkiHE A rotatably prolided G Sé\ﬁj(%;)f}i g machi ne

according to any one of the precedin al s, wherein
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step in which the nu k _ 1'ons
cl ockwi se and anticl ockwi se directions of the rotary

vane are differently set and an agitation step in
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co rollﬁ further controls a tub rotation step for
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. MACHI NE ABSTRACT OF THE DI SCLOSURE ‘ _ :
direction so that the number of rotations of the rotary vane in a clockwise rotation and the number of

tub;

rotations of the rotary vane in an anticlockwise rotation are differeﬁt to each other,
wherein, ina césé where one élockwise rotétion and one anticlockwise fotaﬁon of the rotzﬁy _

- vane for a predetermined time and halts of the respective rotations for a predetefmined time #e
denoted as one reversal, the cqntr.oller alternately impléments a cyclic pattern and a revérse cyclic
pattem,

Whefein the cyclic pattern is a pattern in which the one reversal is rep.eated a plué‘ality of times,
and
the reverse cyclic pattern is a pattefn, in which times of rotation and the numbers of
rotations in the clockwise and anticlockwise directions are reverse to the times of rotation and the
-nu:ﬁbers of rotations in the cyclic pattern.
2 'fhe washing machine according to claim 1, wherein the controﬂcr drives the driving unit
~to rotafé and halt the rotary vane so that a time of the halt of the rotary vane is shortér than a time of
- the rotation of the rotary vane. |
3. The washing machine according to claim 1, wherein
the controller controls the rétation of the rotary vane by a first number of rotations anﬂ a

second number of rotations , which is reversed and larger than the first number of rotations, and a

time of rotation in the first number of rotatiqns is longer than a time of rotation in the second pumber

of rotations.



A washi ng machi ne i ncl udes h washi ng and dewat eri-ng
tub, a rotary vane provided at an i nner bottom
- section of the washing and d%%ﬂtering tub, a driving . -
uni 4. 1 whsHigg ifachih® SccdRBhY BGnR Be SEMBLRLdAGo P8 ther
the rotary vane, and a controller, wherein tﬁe
comBGie goller controls the rotation of the rotary vane
y reversing a clockw se rotation of the rotary vane

B L S e

(k“é%qggﬂﬁgﬁhégﬁation and nunber of rotations of the
rot&y ’vane I'n the anticlockw se rotation are

different tq .each_.other. Accordingly, |aundry during
wash VRSP 07 HEE AT SotekRRce {1 TOHEY RIS e gt bt the fotary vane
. hand aéﬁpﬁard moyenents and reversal of the upward and
1s chapged denegd cgion 1a58lt hiapied § thecHothingrmoungdefeting unit.
the likelihood that part of detergent is left :
undi ssol ved and the | aundry nmay not be evenly washed,
- thereby neking inprovements in its water saving
capadibeyvashise meechinegcpeding toramcene of Bhegprebeding claims, further

comprising:
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a clothing amount detecting unit for detecting amount of laundry put in the washing and
dewatering tub, wherein,

at least one of the number of rotations in the clockwise rotation of the rotary vane
and the number of rotations in the anticlockwise rot;ation of the rotary vane is changéd

depending on a detection result obtained by the clothing amount detecting unit.

6 The washing machine according to any one of the preceding claims,
wherein the rotary vane is formed substantially in a shape of a pan having a protruding
bulge portion for agitation radially provided, A 7
wheréin the protruding bulge pbr‘tion‘ for agitation has a substantially traiaezoida.l shape

- in which a cross section perpendicular to a radial direction has slopes at both sides.

7. The washing machine dccording to any one of the preceding claims, wherein the
confroller implements at least once an agitation step in which the numbers of rotations in the
clockwise and anticlockwise directions of the rotary vane are differently set and an agitation
step in which the numbers of rotations in the clockWise and anticlockwise directions of the

rotary vane are equally set.

8. The washing machine accofding to ahy one of the preceding claims, wherein the

controller further controls a tub rotation step for rotating the washing and dewatering tub.
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WASHING MACHINE
ABSTRACT OF THE DISCLOSURE

A washing machine includes a washing and dewatering tub, a rotary
‘vane provided at an inner bottom section of the washing and dewatering tub,
a driving unit for rotating the washing and dewatering tub and the rotary
vane, and a controller, wherein the controller controls the rotation of the
rotaiy vane by reversing a clockwise rotation of the rotary vane to an
anticlockwise rotation and vice versa so that number of rotations of the
rotary vane in the clockwise rotation and number of rotations of the rotary
vane in the anticlockwise rotation are different to each 0fher. Accordingly,
laundry during wash can be moved around in the tub through upward and
downwaid movements and reversal of the upward and downward
‘movements. The washing machine can lessen the likelihood that part of
detergent is left undissolved and the laundry may not be evenly washed,
thereby making improvements in its water saving ce_tpacity and washing

performance.

Fig. 6



