1 WASHING MACHINE BACKGROUND OF THE INVENTION 1. Field of
the Invention The present invention relates to a washing machine
equipped with a rotary vane rotatably provided at an inner bottom section
of a washing and dewatering tub thereof. 2. Description of the Related Art
A description is given to a washing rhachine recited in Unexamined
Japanese Patent Publication No. 2000-302198 (Patent Document 1)

which is an example of fhygscmysmtional(wasRigg 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 plulaiiyIef> Bifféraid tinfe § biidtatioh MNeSiedtively having
different numbers of rotations. A relatively long time of rotation with a

1. ISnidllafuibénvénstations and a relatively short time of rotation with a
large number of rotations are alternately practiced in the rotation of the
rotary RamECEmIR e RidR TSHAISAdR BITRE R BHIGHAN PSHIPRRd With a
machine recited jn Patent Document 1. Fjg. 13 is a timing ¢hart showing
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washing m cftg%e. Af shown in Fig. 12, the conventional washing machine

devﬁ%?ﬁ&%hﬂ% d%ewatering tub 103 rotatably provided in support tub
101, and rotary vane 102 rotatably provided at an inner bottom section of
washing and 2

2. Description of the Related Art

A description is given to a washing machine recited in Unexamined
Japanese Patent Publication No. 2000-302198 (Patent Document 1) which is
an example of the conventional washing 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



dewatering tub 103. Rotary vane 102 is formed substantially in a shape of
a pan having an inclined surface increasing in its vertical height toward an
outer periphery thereof. Rotary vane 102 has a protruding bulge portion
for agitation on an upper surface thereof. The conventional washing
machine is further provided with mctor 106 which is a driving unit for
rotating washing and dewatering tub 103 and rotary vane 102, and
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dewatering. As shown in Fig. 13, controller 114 drives motor 106 so that

pad Hapinvane % suenivateiatpeeloskovisg SiadstieADinte-antickRelndise
or rotary vane 102 currently rotating anticlockwise starts to rotate

outelopkwiske thaieinafier, Callady'revessedDhiaevessatjulvhgh diaryvetien for
102 is thus rotated, controller 114 can practice a plurality of times of
agitatatiomrespepivelylndwingttifierent niihtbevsvénotatiehs; azhéneinmachine
controller 114 alternately employs a relatively long time of rotation with a
is fomidibnpmibedet votdtionsend(e refhtiely shdritime vhibtaiorwiating
large number of rotations. In the conventional washing machine, number
waghipfsfdsrrotarnednd 102 sndnaiRrserimis Bckiseortider bt for
anticlockwise rotation., Therefgre, laundry (for example, clothes) put in
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at substantially the_ same, position.in hing and dewatering tub 103. In
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example, creating upward an ownward movements ana reversing %he
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machine lling to variously change the
(hereinafter, called “reverse” or “reversal”). When rotary vane 102 is thus

rotated, controller 114 can practice a plurality of times of rotation
respectively having different numbers of rotations, wherein controller 114
alternately employs 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.

In the conventional washing machine, number of rotations of rotary
vane 102 is equally set in its 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 in washing and dewatering tub 103. In other words, the
conventional washing machine is not expected to frequently change positions
of clothing pieces to be washed by, for example, 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



3 positions of the clothing pieces to be washed, problems occur; part of
detergent may be left undissolved, and it is less likely to evenly wash the
laundry. On the other hand, a prospective aspect of the washing machine
is to reduce water consumption in view of environment conservation and
energy saving. A specific example 3 to reduce a bath ratio in wash and
rinse (water consumption required per unit amount of laundry). The
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to completely dissolve detergent and evenly wash the laundry, however,

detds gunablg toedureitsivatere@nsymplionidherabyifaiting tabortibhtehto
water saving. SUMMARY OF THE INVENTION To solve the conventional

laupteblems, an object of the present invention is to provide a washing
machine capable of reducing the likelihood of undissolved detergent and
unevén wiashitigp with tes s watepeotisenaptient ¢hiéheby adeorgplistime 1s to
water saving. A washing machine according to the present invention has a
redwess At meehENEBIONGLIUBLPFtRA By Prowte incarsppstietba ad GRaey ey
vane rotatably provided at an inner bottom section of the washing and
savirgvaterifBetibe SFHVIRY dhTER AP WASHIG SPRERa SR b
anq the rotary vane, and a controller for controdllégg a sﬂe&ue&g}eﬁze of
(W et RS FRRIAGD & SR LR oh & WARRIY Machite
according to the.present, invention, the controller drives the raotary.vane b
cong T AR IBCRINS AN AR OB VL M er G LD A e T
con{]ﬁj@t%?{f %flgg(tﬁyg '&%ggrgent and evenly wash the laundry, however, 1s
unable to reduce its water consumption, thereby failing to contribute to

water saving.

SUMMARY OF THE INVENTION

To solve the conventional problems, an object of the present
invention is to provide a washing machine capable of reducing the likelihood
of undissolved detergent and uneven washing with less water consumption,
thereby accomplishing water saving.

A washing machine according to the present invention has a washing
and dewatering tub rotatably provided in a support tub, a rotary vane
rotatably provided at an inner bottom section of the washing and dewatering
tub, a driving unit for rotating the washing and déwatering tub and the
rotary vane, and a controller for controlling a sequence of washing, rinsing,
and dewatering steps. In the washing machine according to the present
invention, the controlier drives the rotary vane by the driving umit in a

clockwise and an anticlockwise direction so that the number of rotations of



4 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.
Accordingly, laundry during wash can be moved around in the tub so that
clothing pieces to be washed can change their positions through upward
and downward movements and reve¥sal of the upward and downward
movements. As a result, the washing machine can lessen the likelihood

the hatpar oh deteroentisdsfeundissolyad e dhab thisdaundrdsibne \@nie

washed, thereby making improvements in its water saving capacity and

rot YRSHARG PG Ratict RHEE RESRIBTdGNR RRAVINGS Iy, 1
shows a sectional view of a washing machine according to a first

embadiroediraflthd preskent duwengion: #ig:ahshowsasbationabvievlof tub so
rotary vane cut along line 2.2 according to the first embodiment; Fig. 3
thashbutbiapartiaky cuthway peespentivi viege ohan quisitiobsofhthaglasipingrd
machine according to the first embodiment; Fig. 4 shows a patrtially
andcdaway patsperivecrtmeoikiewashing thrachineudcordidgwemerfirst
embodiment; Fig. 5 shows a block diagram of the washing machine
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washing machine accaording tq the_ first embadiment; Fig. 7 shows a
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washed, thereby making improvements in its water saving capacity and

washing performance.

BRIEF DESCRIPTION OF DRAWINGS

Fig. 1 shows a sectional 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 outer tub 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:



5 Fig. 8 shows a timing chart of a washing machine according to a third
embodiment of the present invention; Fig.9 shows a timing chart of a
washing machine according to a fourth embodiment of the present
invention; Fig. 10A shows a timing chart of a washing machine according
to a fifth embodiment of the presenfinvention in a case where a large
amount of laundry is to be washed; Fig. 10B shows a timing chart of the

washing Bachine 2¢eRrdingia rinsr it LRROHINSALINALASBMNEES 8 third

small amount of laundry is to be washed; Fig. 11 shows a timing chart of

emBBodasBINgoMachine:aeE0REIREE h;Sixth embodiment of the present
invention; Fig. 12 shows a sectional view of a conventional washing

macliie9 shdvwdgn i3vsng titning charvakihe gonuehfiomakwashing to a
machine. DETAILED DESCRIPTION OF THE PREFERRED

foufthl BQDONIENT t Hé tdinaftereernbodiments of the present invention are
described referring to the drawings. FIRST EMBODIMENT Fig. 1 shows a
sectiBial Vistvdfarwastimgnasttinedccardiy 16 an fieSeampodindeng op a
the present invention. Fig. 2 is a sectional view of Fig. 1 cut along line
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according to the first embodiment from which a part is 6
laundry 1s t0 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 & 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
Hereinafter, 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 1s a perspective view of an outer tub of the

washing machine according to the first embodiment from which a part is



removed. Fig. 4 is a perspective view of the washing machine according
to the first embodiment from which a part is removed. In Fig. 1, support
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 &h inner bottom section of washing
and dewatering tub 3 connected to decelerating mechanism 4. Support
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upper opening portion of support tub 1 is provided with support tub cover
the@withepalckinnbnntiiposed ibierebeiweere Metard, which is a driving unit,
rotates washing and dewatering tub 3 and rotary vane 2 by way of
decelerdting Imechanisnd: Wienivhaterisopphrvalle r:isrgpersed, weatbing
is supplied into washing and dewatering tub 3. Water level detecting unit
and ddetdetsmvwates level intsugportidédlon\When veainatyetiaieni.2 iupport
opened, washing fluid in support tub 1 is drained. As shown in Fig. 3, an
tubjngy muprradedomstip soretovERe providda it isnpend éfainoanes bottom
disposed at a position_vertically higher than inner bottom section la of
secElportTaE A R BE I BRERIE ORI T BRBEBIAE Eh&SASeFIE REsealed
ith cap 14 formed in support tub cover 6 with packing 5 interposed
megfiRisdon SHRPBBHSNY of SUBBRE CRAVELTS ETens i Sl 47e 8 by
constitutes.a part of circulating path 15 as shown in Fi Bubble. .
bargRERATHE Pordon TE DAL AEAGY SHERIaty b LA Kgd with
I8 Fig.2 Sl memier 4 5 6apsfituting ap-guisrperipheral portion
Supﬁ%gggl%e %#?éerﬁgzk?% ig%?{me% C's.o as tké) expané: outhfr% @o’m the inner
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separating bubble chamber 13 from the interior of support tub 1. Guide
3 and rotary vane 2 by way of decelerating mechanism 4. When water

supply valve 10 is opened, water is supplied into 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 la 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. Guide



7 plate 19 constituting a bottom surface of bubble chamber 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 same direction as a direction where
washing and dewatering tub 3 is rotated. Moreover, bubble discharge
portion 16 is formed so that discharged bubbles 13a are poured into
platvabhingharidudevaterng dub Sisthas td bpidad thantuhstaniialtyrosntrat
part 3a through outer peripheral portion 3b thereof. Fig. 5 is a block
suctiagshapoftine washisgipaealriherag cirdirigato theepresgni@boedimesitates.
As shown in Fig. 5, control device 20 including a microcomputer is
equipeshwittn contiiellet, 211bbim detelabcinporsismingSuaifopmandelisplay
unit 25, and power switching unit 22. Control device 20 controls such _
bubhigetaral dsrhsosentathn s, e e SR HRRC TonaN S egpaiTiju ne
valve 12 via power switching unit 22, thereby controlling a. sequence of
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in motion after the laundry and
present embodiment. As shown in Fig. 5, control device 20 including a

microcomputer is equipped with controller 21 connected to input setting unit
24 and display unit 25, and power switching unit 22. Control device 20
controls such structural components as motor 9, water supply valve 10, and
drainage valve 12 via power switching unit 22, thereby controlling a
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 is 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 is put in motion after the laundry and

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



detergent are put in washing and dewatering tub 3, controller 21 opens 8
water supply valve 10 to start water supply. Water level detecting unit 11
transmits a signal to controller 21 when detecting that the water level
reached a predetermined water level lower than a usual water level for
washing (for example, about 1/4 of the washing water level). In response
to the signal transmitted from water level detecting unit 11, controller 21

wal@Psep pltelisupnity e -1 Qia siseaniinue thavatessipRlyedihendhe: 11

operation advances to a detergent dissolving step. Controller 21 drives
trafmetdrO-teiatale washingl Rd2dewhteridgt il o e tribim bei tof ratatibns
then is set to be lower than that of a bubble step described later to
reaphedentitoaletriyrdiset argecof itvee Washing Haid 4rosuduvbliedisstediye
portion 16 before the detergent is dissolved. As a result, the detergent is
wasblipglidsolvsanmie operatidiadvdicesthing putblelswsdfor iseerigiag to
bubbles. In this step, washing and dewatering tub 3 is rotated by a larger
the pigsrtspnomiioed fram thater nsddetydinaisdiing seabraien’d reses
rotation sends a large amount of air jnto the washing fluid between

walgESHRE Mt e AEri s e BRE Ep StHG PR e air is mixed with
the hing. fluid, and a large amount of bubbles are theyeb nerated.
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the bubhles transfer aboye the hing fluid. Then, the bubbles slaposh
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convert their horizontal velocity components into vertical
described later to prevent too early discharge of the washing flmd from

bubble discharge portion 16 before the detergent 1s dissolved. As a result,
the detergent 1s fully dissolved.

The operation advances to the bubble step for discharging bubbles.
In this step, washing and dewatering tub 3 is rotated by a larger number of
rotations than that of the detergent dissolving step. Such a fast rotation
sends a large amount of air into the washing fluid between washing and
dewatering tub 3 and support tub 1. The air is mixed with the washing
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
guide 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



velocity components, thereby heading upward. The bubbles that
transferred upward travel through circulating path 15 to be discharged into
9 washing and dewatering tub 3 from bubble discharge portion 16.
Bubble discharge portion 16 is formed so that the bubbles are discharged
in the same direction as the directioh where washing and dewatering tub
3 is rotated. The structural characteristic of bubble discharge portion 16
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washing and dewatering tub 3 or the laundry in washing and dewatering

disdHlrge Thetimadetdtetbvelogity differahechediidequantlyi ssloidgelash didhe
dropped bubbles with washing and dewatering tub 3 or the laundry in
samvadhiegandadethiatdiing tium 3y beereby phéxerting desvbubbies frons 1s
splattering. Bubble discharge portion 16 spreads the discharged bubbles
rotdtoch sibstattinlycehtrhhpactSdshooghwede geriblesd portism3iPof
washing and dewatering tub 3. Therefore, the bubbles are evenly spread
modereié s autidfsrrpaaseineand abawttenty s %@Wé@%@éhﬂé%%d
dewatering_ tub 3 is rotated even in the case where a part of the laundry in
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Bubble discharge portion 16 spreads the discharged bubbles from
substantially central part 3a through outer peripheral portion 3b of washing
and dewatering tub 3. Therefore, the bubbles arc evenly spread on the
laundry in washing and dewatering tub 3 as far as washing and dewatering
tub 3 is rotated even in the case where a part of the laundry in washing and
dewatering tub 3 sticks out of a surface of the washing fluid.

After the bubble step is implemented, controller 21 opens water
supply valve 10 to start the water supply. Water level detecting unit 11
transmits a signal to controller 21 when detecting that the water level
reached the predetermined water level (usual washing water level). In
response to the signal transmitted from water level detecting unit 11,
controller 21 closes water supply valve 10 to discontinue the water supply.
After that, controller 21 drives motor 9 so that rotary vane 2 is rotated in the
reverse directions for a predetermined time. A washing step thus starts,

and the laundry is washed.



After that, controller 21 drives motor 9 so that rotary vane 2 is rotated in
the reverse directions for a predetermined time. A washing step thus
starts, and the laundry is washed. 10 Fig. 6 is a timing chart of the
washing machine according to the present embodiment. Referring to Fig.
6, a description is given to number 1t rotations and a time of rotation of
rotary vane 2 in the washing step. As shown in Fig. 6, rotary vane 2 is
rotateg.clockwiseaing: anicioskisedakBm qual tine atcoratiag to the
washing step, whereas its number of rotations differs in the clockwise and
pregedicloshwidareatiornte Rotaty vaitiR & sofetetigitickwiseifont seenndber
(for example, 0.8 second) by B rpm (for example, 110 rpm) which is a
of retaalbnismbér of ratatid ms; andithdr tistadvianct Zendhd. Rathnpygater? isAs
then rotated anticlockwise for t second by A rpom (for example, 120 rpm)
showhich iBig |&getanmbenefotatiomscR clapkvase 2nthas ielerkesdesior an
rotation repeatedly for a given period of time. According to the present
eq%ﬁ@@en@éj?ﬁptwﬁ@rem SRy st g féepotwtbareRe R Saer of rotations
anticlockwise hy the numbers of rotations thus dlffer%ﬁtly set, there |s
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aun an er reversest e upward and downward movements.
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thus reverses its rotation repeatedly for a given period of time.

According to the present embodiment, wherein rotary vane 2 is
rotated clockwise and anticlockwise by the numbers of rotations thus
differently set, there is generated a difference between the clockwise and
anticlockwise movements of the laundry. As a result of these different
movements, positions of clothing pieces to be washed can be variously
changed. Further, a difference between accelerating forces in the reversal
of the rotational direction of rotary vane 2 generates a force which pushes
the laundry upward. The force creates upward and downward movements
of the laundry and further reverses the upward and downward movements.
For example, the clothing pieces in an upper section of washing and
dewatering tub 3 transfer downward, while the clothing pieces in a lower
section of washing and dewatering tub 3 transfer upward. The various
movements of the laundry can lessen the likelihood of any detergent left

undissolved and uneven washing. As a result, water consumption can be



dewatering tub 3 transfer downward, while the clothing pieces in a lower
section of washing and dewatering tub 3 transfer upward. The various
movements of the laundry can lessen the likelihood of any detergent left
undissolved and uneven washing. As a result, water consumption can be
11 reduced, which leads to mprovéﬂﬂents in water saving and a washing
performance. Rotary vane 2 is formed substantially in the shape of a pan

redBavNGwhisHTagadnelinagiovsand 21k oxtenreriphev sheraof asshong in
Fig. 1. Rotary vane 2 is provided with protruding bulge portion 31 for

perfgitatiane formed in a radial manner. As shown in Fig. 2, protruding bulge
portion 31 for agitation has a substantially trapezoidal shape in which a
crosRseatipvaperesdicuiardoatraciat ditectiort hasisigpesiat bathlsidesg a
According to the given structure, when rotary vane 2 is rotated with its
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the outer erlphery keepin light contact with a surface of the
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invention. Any

direction successively reversed, the laundry can move toward the outer
periphery keeping a slight contact 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

1s 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 is a small number of rotations for



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 is a small number of rotations for 12 tl second (for
example, 0.8 second), and then haltéd for t2 second shorter than t1
second (for example, 0.6 second). Then, rotary vane 2 is rotated

t1 saBbslochovisedaiileecone:bynd rpmdvtiieh i% altad eonumber@id clationrs.
Rotary vane 2 thus reverses its rotation repeatedly for a given period of
thating senenadiffithatnobely, vabemdie qliibkly,changey itscdckwise @dd
anticlockwise rotations. This quick reversal easily generates the force
antivhich pisshis tHedeemuhbuplvapd térebylingrisasing the baoveé menis @ts.
the laundry. Then, the likelihood of any detergent left undissolved and
Rotgiipvamanhshitgreantse ditsiniestorarrpaatef boftmptismamiied of time,
reduced. As a result, water saving can be achieved and the washing
meFRHSHRHCELAR D& o Sroveis. SnkE ERSDINEN P HIY 1858 %iming

chart showing an operatjon of a.washin chine according tg a third
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rotation in"a” second number of rotations larger than the first number of
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chisa
result, water saving can be achieved and the washing performance can be

mmproved.

THIRD EMBODIMENT

Fig. 8 is a timing chart showing an operation of a washing machine
according to a third 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, a time
of rotation in a first number of rotations is longer than a time of rotation in a
second pumber 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 1s rotated anticlockwise by A rpm which is 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



small number of rotations, and then halted for t2 second shorter than tl
second. Then, rotary vane 2 is rotated anticlockwise by A rpm which is a
large number of rotations for t3 second shorter than tl second, and then
halted for t4 second shorter than t3 second. Rotary vane 2 thus reverses
its 13 rotation repeatedly for a givehderiod of time. The repeatedly
performed reversal increases the accelerating force for reversing the

rot4 SIAHRBLANEBNOM L OAUN YRR & A EihESUTHASRRSINONS Y GIRIRNgd

pieces to be washed can be easily changed, and the washing

revERIQINARGR SaHReMPTOMEAN MBres VeF ra canfiifugalfoma Wensl @addtion
the rotation by the smaller number of rotations is smaller than that of the

of reatationdune the latger rusmbietief potdtions. #Xohg Wity thie cedustianvoishe d
centrifugal force, vibrations of support tub 1 and washing and dewatering

cantble 8aduling:thegelation! dhther dabnanparédessened;avhich fayoralsiy.
results in less vibration of the washing machine. FOURTH

MomaBoDI MENTLitiga bieractigsngretedt Showimg et ioperatidre staallashing
machine according to a fourth embodiment of the present invention. Any

nughestitl HoE BleRfastS SRt ththodebriid areenadménedar sy number
described with the same reference. symbal. First, one clockwise rotation
of rolft B an ﬁm@%ﬁqﬁa&m&gf %ﬁ&%ﬁ%‘%f’i&%ﬁﬂﬂ tAfitRas of
and halts of the respective ratations, for a predetermined time are. denated
e g1 A Aot LSO B Ry e Pt GRtae Arion o1 e
LaRASce of operation slens IR WRIRh ralan vane &5 retated clppiguise
or anticlockwise for a préde ermined time and then halte

washing machine.

FOURTH EMBODIMENT

Fig. 91s 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 1s
rotated clockwise or anticlockwise 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, 18 called cyclic pattern P2.  An operation pattern, in which the times



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 14 of rotation and tHe numbers of rotations in the
clockwise and anticlockwise rotations are reverse to those of cyclic

of rBadigsm RAdisIcaYReBUBESS SyelieiRaterRR3: Thirwashing maahivekwise
according to the present embodiment alternately implements cycle

rotPAULEEPL @ndrevessehoyelefatitinRdtas 0l dydellidhe same eydlic
pattern, for example, cyclic pattern P2 alone is repeated, the clothing
patpieacB3o bEhwasheHiane marhioklesseediaggted dth ressarothediment
because the laundry is likely to move in the same rotational direction. As
altopposéd tophenexetaplifide paseerthd’ Bregdrtaneitsedirat Aty '3 as one
employs reverse cyclic pattern P3 in the rotational operation to allow the
cyclaundry to move in the opposite rotational directions, thereby
disentangling the clothing Bieces. As a resuylt, possible entanglement of

the diothmgisnscesdd Heds STeHAISd CEFET R EMBDBMVERRE 18
Figs. 10A and 10B are timing charts showing an operation of a washin
oD AR B S A A DU, B BT G P S i e
constifutive elements sjmilar,to th f the first embodiment will.be.
on REHRH A (RS s PO M TR B BN onsl

dirBG53Hdinglo &ESP%&EEQ‘QQQJH}) seile desaletatanandaal of
rotary vane S%ased on an output of clothing

further employs reverse cyclic pattern P3 in the rotational operation to allow

the laundry to move in the opposite rotational directions, thereby

disentangling the clothing pieces. As a result, possible entanglement of the

clothing pieces to be washed is alleviated.

FIFTH EMBODIMENT

Figs. 10A and 10B are timing charts showing an operation of a
washing machine according to a fifth embodiment of the present invention.
Any constitutive elements similar to those of the first embodiment will be
described with the same reference symbol.

The washing machine according to the present embodiment sets the
times of rotation and halt of rotary vane 2 based on an output of clothing
amount detecting unit 23, namely the amount of laundry. A specific
example is as follows, for example. As shown in Fig. 10A, rotary vane 2 1s
rotated for t5 second longer than a reference time ¢ second (similar to the

first embodiment) when it is detected that the amount of laundry is larger



amount detecting unit 23, namely the amount of laundry. A specific
example is as follows, for example. As shown in Fig. 10A, rotary vane 2 is
rotated for t5 second longer than a reference time t second (similar to the
first embodiment) when it is detected that the amount of laundry is larger
15 than a predetermined amount. IkPaddition, t5 second is set to be
longer than t9 second. The time of halt is similarly set in the case where

thathe oeunt-of iaLad isatgenihandhgpregeteupinedamotnbdnerer
specifically, rotary vane 2 is halted for t7 second longer than the reference

thatime beenehd. Wherithisdddiabtiad thatithelamelint tidacmdryviseamalier
than the predetermined amount, rotary vane 2 is rotated for t6 second
amehattef tham dhe referencahimmethseportktanthined hattedrfori8®second
shorter than the reference time t second, as shown in Fig. 10B. When it is
speddieaibd thdtayargecatricurlst thimdvy kecond Wwashedhanctharrtiersbee
~ rotations of rotary vane 2 are respectively set to number of rotations C
timgrdsaaMser of rotations D respectively larger than reference numbers of
rotations A and B (C > A, D > B), as shown in Fig. 10A, When jt is
deteclerPihat a%éﬁ%quﬁﬁamt&%sm%%?&@ oif TRANFRBRRRGRe
rotations of rotary vane 2 are respegtively set to.number of rotations E and
TR BRGNS P FELbECAy S ek Hah e FerGS SLBaL
rotations A and B (E <A, F < as shown in Fig. 10B. orgli t
the TSR B A B B G BATEL B 18 A S e AR

refglee%e%dtiﬂgé)@ é@go%@,o ERB@HQWEQU%@‘?S‘E suitable rotations of rotary

vane 2 can prevent such an unfavorable event that a small amount of
When it is detected that a large amount of laundry is to be washed,

the numbers of rotations of rotary vane 2 are respectively set to number of
rotations C and number of rotations I respectively larger than reference
numbers of rotations A and B (C > A, D > B), as shown in Fig. 10A. When it
is detected that a small amount of laundry is to be washed, the numbers 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, F < 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 1 is
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



laundry is washed by too fast rotations and thereby damaged.
Conventionally, an abnormal sound may be made when outer tub 1 is
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 embodimehf can avoid the occurrence of such an
16 adverse impact and an. abnormal sound thereby generated. It is not

advigsidha mbas of eiatiensinthemcleskwiss, apsanticlackwise disestionshe
and times of rotation of rotary vane 2 that are changeable, but the

nurfispeciiestimesmefimaiotaRyivane2 sanialsckive eshdngedichxdht] times
EMBODIMENT As shown in a timing chart of Fig. 11, a washing machine

of ratetxsingf totasixthrenibodiment ahtivegedsenbmyehtioripgpiemenimat of
least once an agitation step in which the numbers of rotations in the

haltlotkulisevarrhaBticlocklssbadirhati@es are differently set and an agitation
step in which the numbers of rotations in the clockwise and anticlockwise
directions are equally set. In other words, the washing machine

imﬁements at least once step pattern P4 in which he numbers of
SINEE g HE S Kvise and anticlockwise directions are differently set

d ttern P5 in which th b f rotations in the.clockwise ..
and AICRTRSE BBEHBREHRE" Saay St THESPEIATBATILY hffiggine

to °‘é{xct%”e%r}ta%%ﬁSg'é’ﬁ{%'{yté\h%eg%%‘é%g”fr{‘&%n%fi&ei'x%“ oLy, Sl’é%ha\?ﬁf:&?s\%eé%%leogn
Et‘he Vertical positions an cK "and forth movements of the clot Ing
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rom happening, and the washing performance can be improved. As

antIPRWRALEI i bt IEYE LSS StBR.PAHENN RO and an agitation step in which the
numbers of rotations in the clockwise and anticlockwise directions are
equally set. In other words, the washing machine implements at least once
step pattern P4 in which he numbers of rotations in the clockwise and
anticlockwise directions are differently set and step pattern P5 in which the
numbers of rotations in the clockwise and anticlockwise directions are
equally set. The operation thus carried out can further diversify the
movements of the laundry such as reversal of the vertical positions and back
and forth movements of the clothing pieces. As a result, possible
unevenness in the wash can be prevented from happening, and the washing
performance can be improved. As shown in Fig. 11, reverse step pattern P6
may be further set, in which the numbers of rotations in the clockwise and
anticlockwise directions are reverse to the numbers of rotations in the
clockwise and anticlockwise directions of step pattern P4 which are

differently set.



may be further set, in which the numbers of rotations in the clockwise and
anticlockwise directions are reverse to the numbers of rotations in the
clockwise and anticlockwise directions of step pattern P4 which are
differently set. 17 SEVENTH EMBODIMENT According to a seventh
embodiment of the present inventio?ﬂ,7 controller 21 repeats an agitation
step and a tub rotation step a predetermined number of times after the
SEWaeTkVENMeashgdthaipreset water level (usual washing water level).

The agitation step is a step in which controller 21 drives motor 9 via
powetgwitthiag o nit22dntiherabydiatate: refahevanedhforrarention,
predetermined time period in the two opposite directions. The tub rotation
constepdés & btep iatehichaapbatotiers2érdraudsa matorodatimpoiy gwitching
unit 22 to thereby rotate washing and dewatering tub 3. In the tub rotation
predefier numbé narrdreriohs Bfavasheidg andv e aesthgaabhe fstine reresied.
As the number of rotations of Washing\)Nand dewatering tub 3 is increased,
watpfdreldragRA IS aSIE JEHENURY R vasHis g BateRvalering fubepidn
increased. As shown in Fig. 1, a central part of . water level 36 of the
thfé‘céﬂj&ﬁ?*@?&% \%lvélé’ﬁﬁn&‘aw&eWﬁtBﬁWj”Eu%”éﬁ%&B%éﬁ%ﬁ%%ﬁfé ereby
eripheral part thereof is elevated toward an inner wall gf washing an
o R o % IR SR TN IS P Fhaty e
._than an upper section of washing and. i P
dir s o G T R T A R R 2 e

mot¥ASHIRg, 34 deWRIREREh IR 3 YT he e SeRINHIgRL FRreengpRerated by

dewatering tub 3.

In the tub rotation step, number of rotations of washing and
dewatering tub 3 is increased. As the number of rotations of washing and
dewatering tub 3 is increased, a force for agitating detergent fluid in washing
and dewatering tub 3 is increased. As shown in Fig. 1, a central part of
water level 36 of the detergent {fluid in washing and dewatering tub 3 1s
lowered, while a peripheral part thereof is elevated toward an inner wall of
washing and dewatering tub 3. Water level 36 is further elevated to be
finally higher than an upper end section of washing and dewatering tub 3.
Then, the detergent 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



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
18 includes an agitation step in whith the numbers of rotations in the
clockwise and anticlockwise directions are differently set and an agitation

incRigRdRRch e sBherswhiotatians inibe cloghwise idrd antiplockyise ise

directions are equally set, which are respectively implemented at least
andageidindheagiftien step aradifbibethuaiess Ofrotatinasithtbep in

clockwise and anticlockwise directions are differently set, the laundry is
whicknthedatbitin dhedistiinorerfrédgquehttxvherefode; sinislstdwinprbvestions

the washing performance of the washing machine, while increasing the
arearitandiesendiitheachothisgepieody. Drmikeetherdhantt ke citatiomstbp

in which the numbers of rotations in the clockwise and anticlockwise
agithfeetornsmia whiehlykenynebemiely tsadirangie the clodkngysieess and

serves to disentangle the entangled clothing pieces. By combining the

antieleskgrsgdbrasimmenisetitipmsaidiorsbiaBsns vty dbtrmBledripout in

antjclockwise directions are differently. set with the agitatjon step in which
the B T SOt AT kS S BRI PR iRl are

ually set, th was[‘ii}n machine can.improve its washing performance
P O s BB IBNHES! L iy e e T n aiap of

thei(?l\élmmggbﬁegégpb%ﬁ ‘Fﬁéoé%HBP%%[hﬁ‘,etﬁ@d%?M&?c@ﬁ@%t%gt%ﬂo W8S he
irectionsare differently set i1s implemented first, followe y the agitation
nuSERADWRIGR tions in the clockwise and anticlockwise directions are
equally set is less hikely to entangle the clothing pieces and serves to
digentangle the entangled clothing pieces. By combining the agitation step
in which the numbers of rotations in the clockwise and anticlockwise
directions are differently set with the agitation step in which the numbers of
rotations in the clockwise and anticlockwise directions are equally set, the
washing machine can improve 1ts washing performance, while reducing the
entanglement of the laundry. When the agitation step in which the
numbers of rotations in the clockwise and anticlockwise directions are
differently set is implemented first, followed by the agitation step in which
the numbers of rotations in the clockwise and anticlockwise directions are
equally set, the washing performance can be most effective. The order of
the agitation steps may be reversed, in which case possible damage and
entanglement of the laundry i1s reduced.

Further, the tub rotation step for rotating washing and dewatering

tub 3 serves to disentangle the laundry, thereby minimizing the



the numbers of rotations in the clockwise and anticlockwise directions are
equally set, the washing performance can be 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 19 entanglement of the laundry after the detergent

entHuid dsdisehdaraed] dm ather afrerdsh Hetare seae WRIRTINO BRI 8188, in other
Vibrations and noises in the dewatering step are often caused by

wolldpsidddrel atldieg piecenzinithe dthxtsThevefareyithe pregdentiembadient
can provide a washing machine which is unlikely to generate vibrations
devarid noisesdn the déwatesngestéy. Sofaiadare desgipedthendiatidntand
halt of rotary vane 2 according to the first to seventh embodiments. Below
ThégadeveriBedraesavtuaidoriioleopernionexdencd dshepatraieb2e: which s
Controller 20 outputs an electric signal for driving motor 9 via power
unlghpisHingenseade WheneRin RaROBRS 1Bt RIGEIRFSE DY A rpm,
for example, controller 20 outputs an.electBr‘iéI];1 nal equivalent to A rpm

. P .
for rot&thtg PABEErS SHHRRIEKRASE AR T STRIHAIRE éaHiranging
0 ceases to output the signal. Contrpller 20 rotates.rotary vane 2 in this
(0 (e FaT o BB TR RRLS deTh: e Chm R By ol
exactly as sh in Figs..540 10, Mote specific it is possible that = .
opeFAEEH S-SR LR O OB RERE N ol BRSPS cicmal

for 'AMUREE A oE3IRHANS B%W@hﬁlg?ﬂhiﬁ 5Rm) FALINSIANLY, RAILES i
rotation (O rpm) due to a force of inertia acting on motor 9, décelerating

rot MEANANRMAANYe by A rpm, for example, controller 20 outputs an electric

signal equivalent to A rpm for rotating motor 9 anticlockwise. When rotary

vane 2 is halted, controller 20 ceases to output the signal.  Controller 20

rotates roiary 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 is possible that rotary
vane 2 1s unabie 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.



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, ﬁ%reby improving its water saving
capacity and washing performance. 20 As described so far, the present

inven{ion Qv @ Washing prashite ineueing arvesiaandshing
dewatering tub rotatably provided in a support tub, a rotary vane rotatably
ma@honidad Ridn fnnerhatiom sedtibrwoltdhie wasbingtanghdewatetideltin ca
driving unit for rotating the washing and dewatering tub and the rotary
supyame tahd arcoatrpienforcomtadlling @ viéed encenoistepdof washangion of
rinsing and dewatering. In the washing machine according to the present
theimastion, anel cormolierdaved thedotange vané foy twadnviaghmivashing and
clockwise and an anticlockwise direction so that_number of rotations of
devrsetghgyt VRrfh the BRsekwseTotamshaarPitmiiser QT sotioHEs the
rotary vane in the anticlockwise rotation are different to _each other. .
SCUNERGFAMGIPREMHARR By WRSH GAS 9B AataRSund h the taphing

through upward and downward movements and re he upward

ot TR e BT TR e ety

vl el god ofany deteroent el undissolved and uneyen WASING, 00 tae
make improve nts In Its water saving ana wasning perrormance.

nuxﬁ%%?@f"l%&{ﬁ%&!%ﬁ%@t}Bi’z‘fﬂﬂ% g‘ﬁlcﬁ{gr%%ﬁﬁ esthesyingqunitd®er
rotate and halt the rotary vane so tﬂat a time of the halt of the rotary
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. As a result. the washing machine can lessen
the likelihood of any detergent left undissolved and uneven washing and
make tmprovements 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



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 th Yotation of the rotary vane so that
rotations by a first number of rotations and a second number of rotations

rot481ges thanberfilsh AUMBeTob fotations arekuceessilaturabersety@adions.
time of rotation in the first number of 21 rotations is longer than a time of
Accrothitigiyin theasedendinmbercofootationag Abededimglyy arp aovdleostings
force for moving the laundry up and down is increased, and the clothing
incpieses, canlidermdotiinepiedcsasily et sl withuthibrgsobitionge tub with
changing frequently. As a result, any detergent left undissolved and
theurevsitinespitnaa fis areRis ocdsradivd e watedesavasg bifacity
and washing_performance can be both imﬁroved. Accordinggt the present

UngiRAHTIERH 4R h EALKRHEAS BHE ABRIATS SFBIHONCSRE o AR ARSI SERIGS e

rotation of the rotar Vﬁne for a, predetermin and halts g;the

:
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reversal, he controller lemately implements a, cydls, patern Inuhich.
the on(é reversgafls repga?ea da plurality gftlmes and a reverse cycﬁc

rot BASRN WhIch e times;al riatan.Apeldfie aumbers af fotaions in the

ckwise and anticlockwise directions are reverse to those of the cyclic

L L e T L
iR JaundeyRit i sheswashingandirwaleipg ubly implements a
cyclic pattern in which the one reversal is repeated a plurality of times 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



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 thezaresent invention, a clothing amount
detecting unit for detecting the amount of laundry put in the washing and
resGRWRRHREIUR thiustbekiprevigahiieiotad eastonessf the:pumberecof
rotations in the clockwise rotation of the rotary vane and the number of
wadhiaigonsriothe ranticleckwisgtioiatioh dfiiha dotaryrvahe ctranged laundry.
depending on a detection 22 result obtained by the clothing amount
detectmguhitgAs dhresuitsting washingmpdtiernaare cancds dptimized
depending on the amount of laundry. According to the present invention,
subgtanstahpvianis hanedisupsampihamreiapbng Rpae Ravingraior
_protruding bulge portion for agitation radially provided, wherein the
2 gibeadiAg BB E BRSSO DL AR dh hREASHB AR MK PRBESSIASF
.shape |n which a cross section perpendicular to a radial direction has
AZIERTHI e yp%@é)@rl{% B te Wority G4eeaion
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cordingto the present inven on,sthe con
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Ions In the “clockwise and anticloc Irections o rotary vane

posﬁ{ ggfgf%ﬂgycﬁg%g[‘édﬁgcggi%ﬂgg @tgghga\_/vhich the numbers of rotations
int i

e clockwise and "anticlockwise directions of the rotary vane are
equally. staithe:BReratioBsdhus caEHeth AUEICAR SHHRATAHYRIF MRS ts at

movements of the laundry such as

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 resuli, possible
unevenness in the wash can be prevented from happening.

According to the present invention, the controller further implements

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

lessens possible damage and entanglement of the laundry.



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 controller further implements a tub
rotation step for rotating the washing and dewatering tub. This step
lessens possible damage and entar%iement of the laundry. 23 Claims: 1.
A washing machine, comprising: a washing and dewatering tub rotatably
Clapfeyvided in a support tub; a rotary vane rotatably provided at an inner
bottom section of the washing and dewatering tub; a driving unit for
rotating thewyashing :andidewaterng-isingnd the rotary vane; and a
controller for controlling a sequence of steps of washing, rinsing, and
dewateriaghinereih dhe atetiolierudrivesithd lptarywedad by theugnvirigtub;
unit in a clockwise and an anticlockwise direction so that the number of
rotationstafrterstani vergirracibdkdviseabtaiopr dnd e nafiber of the
rotations of the rotary vane in an anticlockwise rotation are different to
waghigcther dowrhewes i machine according to claim 1, wherein the

controller drives the driving unit tq rotate and halt the rotary. vane so that
time BIEHE Hift B PFHAH VAR E R Serimp 4P a R IR ORIAR e

1:ther rotary vane. 3. The washing machine according to claim 1 or 2,
TOL et 1ie Eontroller controls the rotation of the rotary vane by a first

a controller for controlling a sequence of steps of washing, rinsing,
and dewatering, wherein

the controller 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.

2. The washing machine according to claim 1, wherein 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.

3. The washing machine according to claim 1 or 2, wherein

the controller controls the rotation of the rotary vane by a first
number of rotations and 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 rotations is longer than a time of rotation in the second number of

rotations.



number of rotations and 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 rotations is longer than a time of rotation in the second
number of rotations. 24 4. The washing machine according to any one of
the preceding claims, wherein, in a’dase 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 and
a reverseltyches flatier i avherein diercyaictpatiefviseapalieri-irydiieh
the one reversal is repeated a plurality of times, and the reverse cyclic
clajpattern is a pattern, in which times of rotation and the numbers of
rotations in the clockwise and anticlockwise directions are reverse to the
tinvebaferotation amskthdenmitier slothovasonstiatibe eyclionsatterrtioc e
washing machine according to any one of the preceding claims, further
rot@ampﬁgiﬂge BOSrOtHiFg IO At RIBe tirigunie fori Bt catin d akfoohtiof
laundry put in the washing and dewatering tub, wherein at least one of
resRREYEIYRtIOR bithe Rialy varelaRd timesBerisnstah e sotan rearesel

changed depending qn a deltection result obtained k;%/ the clothing amouynt
the LABRMEL Afternately implements a cyclic patter a reverse cyclic

patiern,
wherein the cyclic pattern 1s a pattern in which the one reversal 1s
repeated a plurality of times, and
the reverse cyclic pattern is a pattern, 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 numbers of rotations in the cyclic

pattern.

5. The washing machine according to any one of the preceding
claims, further comprising:

a clothing amount detecting unit for detecting amount of laundry put
in the washing and dewatering tub, 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 defecting unit.

6. The washing machine according to any one of the preceding

claims, further comprising:



6. The washing machine according to any one of the preceding claims,
further comprising: 25 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 thg clockwise rotation of the rotary vane
and the number of rotations in the dtfiticlockwise rotation of the rotary
vane is changed depending on a detection result obtained by the clothing
amounfldegtectinghimnin i7d dthetirashing fioachinecanoo edingutot ary omedefy put
the preceding claims, wherein the rotary vane is formed substantially in a
in theapedfiapamdhéeivgerprgtiuding betgerportion for agitation radially
provided, wherein the protruding bulge portion for agitation has a
substartiaky omepeZdidaiemise iff Wirhoeneros e etk paspantiditg ¢6 the
a radial direction has slopes at both sides. 8. The washing machine

rotHEC SRR oHEBP the brateniep SliRe Anklerkmsesatrigr of the

“implements at least once an agitation step in which the numbeys of
oL HBBRE I (RACEE RS AP S B B R BHEOEN, Pne

re differently set and an agqitation step in which the numbers of rotations
clo G H e g

e TIBRKRIsEART 4Htididtkwise directions of the rotary vane are

equally set. 9. The washing machine according to any one of the
preceding claims, wherein the controller further controls a tub rotation

step for efling (& WaRRINg A0d ABHASERY R 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 proﬁded,
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.

8. The washing machine according to any one of the preceding
claims, wherein 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 egually set.

9. The washing machine according to any one of the preceding
claims, wherein the controller further controls a tub rotation step for

rotating the washing and dewatering tub.



