1 WASH NG MACHI NE FI ELD OF THE | NVENTI ON The present invention
relates to a washing nmachine for successively 5 performng the steps of
washi ng, rinsing and dewatering. BACKGROUND OF THE | NVENTI ON A
conventional washing machine recited in Unexam ned Japanese Patent
Publ i cation No. 08-117478 (Patent Literature 1) is described below. 10 The
washi ng machine recited in Patent Literature 1 perforns a rinsing wthout
storing water in a washing and dewatering tub for resource saving in the
rinsing step. More specifically, the washing machine recited in Patent
Literature 1 rinses |aundry WASHENGaMANCHINE] dewatering tub by rotating
the tub while pouring shower-like water on the |aundry froman 15 upper
section thereof. Fig. 4 is a side sectional view of the conventi onal
washi ng machine. Fig. 5is a flow chart of a washing step by the

conventi onal washi ng machifeELDFOB-TER NYENTMhart of a rinsing step by
the conventional washing machine. In Fig. 4, cabinet 101 has therein outer
tub 103 el astpgallabeit ShENHSSh Pilates to a washing machine for successively

5 performing the steps of washing, rinsing and dewatering.

BACKGROUND OF THE INVENTION
A conventional washing machine recited in Unexamined J apanese
Patent Publication No. 08-117478 (Patent Literature 1) is described below.
10 The washing machine recited in Patent Literature 1 performs a rinsing
without storing water in a washing and dewatering tub for resource saving
in the rinsing stép.‘ More specifically, the washing machine recited in
Patent Literature 1 rinses laundry in the washing and dewatering tub 1;y
rotating the tub Whﬂe pouring shower-like water on the laundry from an
15 upper section thereof.
| Fig. 4 1s a side sectional view of the conveﬁtional washing machine.
Fig. 5 is a flow chart of a washing step by the conventional washing machine.
Fig. 6 is a flow chart of a rinsing step by the conventional washing machine.
'In Fig. 4, cabinet 101 has therein outer tub 103 elastically suspended by
20 a plurality of suspensions 102. Accordingly, vibrations of outer tub 103 in a
dewatering step are absorbed by silspensions 102. Owuter tub 103 is
provided therein with washing and dewatering tub 104 in which laundry 1s
put. Washing shaft 105a placed in hollow dewatering shaft 105, thereby
forming a dual structure. Washing and dewatering tub 104 is rotatable on

25 dewatering shaft 105. Pulsator 106 for agitating the laundry, such as



20 a plurality of suspensions 102. Accordingly, vibrations of outer tub
103 in a dewatering step are absorbed by suspensions 102. Quter tub 103 is
provi ded therein with washing and dewatering tub 104 in which l[aundry is
put. Washing shaft 105a placed in holl ow dewatering shaft 105, thereby
form ng a dual structure. Washing and dewatering tub 104 is rotatable on
25 dewat eri ng shaft 105. Pulsator 10§ for agitating the laundry, such as

2 clothes to be washed, is rotatably nmounted to an i nner bottom section
of washing and dewatering tub 104. A bottom section of outer tub 103 is
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wat er | evel in washing and dewatering tub 104. During the wash, water is
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rinsing liquid is tap water used for wash and rinse. The washi ng and
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e shaft 105a, thereby rotating pulsator 106 for agitating the clothes. To
~ dewater the clothes, drive mechanism 111 releases the brake of dewatering
shaft 105, opens drain valve 108, and then rotates ﬁrashing and dewateﬁng
tub 104. |
15 - Washing liquid or rising liquid in outer tub 103 is drained from the
washing machine through drain port 107 in the bottom section of outer tub
103 and then through drain valve 108. Water level detecting device 112
detects a water level in washing and dewatering tub 104. During the wash,
- water 1s supplied until it reaches predetermined water level A, and water
20 level detecting device. 112 detects this water level. A pressure sensor, for
example, constitutes water level detecting device 112. The washing and
rinsing liquid is tap water used for wash and rinse. The washing and
rinsing liquid includes dirt of the laundry and detergent. Hereinafter, the
washing liquid is called washing water, and the rinsing liquid is called

25  rinsing water,



washing liquid is called washing water, and the rinsing liquid is called
25 rinsing water. 3 Cabi net cover 114 covers an upper section of
cabi net 101. Cabinet cover 114 has lid 115, water supply valve 117 and
control device 116. Lid 115 is nounted to cabinet cover 114 so that it can
be opened and cl osed. Water supply valve 117 is coupled with, for exanple,
a tap water faucet to 5 supply tap ter into washing and dewatering tub
104. Control device 116 has an operation display unit (not shown). Control
device 116 further has a mi croconputer (not shown) for controlling notor
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Covel has a oporation dipldy uait (oot shawa). Comtrol devite 116 Aurther has & o'
microcomputer (not shown) for controlling motor 109, a clutch switching
device, water supply valve 117 and drain valve 108. Control device 116
succeésivély controls a sequence of the steps of washing, rinsing and |
10  dewatering.
So far waé described the structuré of the conventional washing
machine. An operation of the conventional washing machine is described
using ﬂowl charts illustrated in Figs. 5 and 6.
First, the washing step is described. When the washing step starts
15  (Step S100), lid 115 is opened, and clothes to be washed are put in washing
and dewatering tub 104 (Step SiOl). Then a power switch is turned on
(Step S102). When a start switch is turned on (Step S103), water suppiy
valve 117 is opened (Step S104), while drain valve 108 is kept closed. Then
water supply to washing and dewatering tub 104 starts. Water level
20 detecting device 112 detects the water level (Step $105). In the case where
the water level is below predeterﬁined water level A (No in Step $105), the
operation returns to Step S105 to continue the water supply. When the
water level reaches predetermined water level A (Yes in Step $105), the

water supply valve is closed (Step S106) to discontinue the water supply.

25  Motor 109 is then turned on, and pulsator 106 is rotated in clockwise and



20 detecting device 112 detects the water |level (Step S105). In the case
where the water level is below predeterm ned water |level A (No in Step
S105), the operation returns to Step S105 to continue the water supply.
When the water | evel reaches predeterm ned water level A (Yes in Step
S105), the water supply valve is closed (Step 5106) to discontinue the
wat er supply. 25 Motor ‘109 is then tyrned on, and pul sator 106 is rotated
in clockwise and 4 anticlockw se difections (Step 5107), so that the
cl ot hes are washed. It is determned in Step S108 whether or not a
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S109), and pqlsator 106 stops its rotation. Then the washing step ends
(Step S110).
- After the washing step illustrated in Fig. 5 ends, the rinsing step
10  illustrated in Fig. 6 starts. When the rinsing step starts (Step S200), drain
valve 108 is opened (Step S201). Then the brake of dewatering shaft 105 is
released by switching the clutch switching device in drive mechanism 111
(Step S202). Accordingly, washing and dewatering tub 104 is rofatable’ on
dewatering shaft 105.
15 It is determined in Step S203 whether or not the drain has been”
completed. When it is determined that the drain has not been completed
(No in Step 5203), the operation returns to Step $S203. When it is
determined that the drain has been completed (Yes in Step S203), motor 109
is turned on so that washing and dewatering tub 104 is rotated for an
20 intermediate dewatering, that is to dewater the clothes in the rinsing step
(Step S204). More specifically, washing and dewatering tub 104 is rotated
at approximately 700 to 800 rpm so that the clothes are centrifugally
dewatered. As a result, detergent rema__ining in the clothes is squeezed out
of the clothes along with the washing water.

25 It is determined in Step S205 whether or not a given period of time



conpleted. Wien it is determ ned that the drain has not been conpleted (No
Iin Step S203), the operation returns to Step S203. Wen it is determ ned
that the drain has been conpleted (Yes in Step S203), notor 109 is turned
on so that washing and dewatering tub 104 is rotated for an 20

I nternmedi ate dewatering, that is to dewater the clothes in the rinsing
step (Step S204). More specifically, _.washing and dewatering tub 104 is
rotated at approximtely 700 to 800 ?pn1so that the clothes are
centrifugally dewatered. As a result, detergent remaining in the clothes
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The brake of dewatering shaft 105 is released again by switching the

10 clutch switching device in drive mechanism 111 (Step S208), and washing
and dewatering tub 104 is thereby -allowed to rotate on dewatering shaft 105.
After that, motor 109 is turned on (Step S209) and turned off (Step $210)
repeatedly. When motor 109 is thus turned on and off repeatedly, washing
and dewatering tub 104 is constantly rotated over a given period of time at

15 such a low speed that the number of rotations thereof is sustained in the
range of 30 to 50 rpm on average. In synchronization with this, water
supply valve 117 is opened (Step $211), and shower-like tap water is poured
into wéshing and dewatering tub 104. The water is evenly spattered on the
clothes stuck to an inner wall of washing and dewatering tub 104. The

20 water absorbed by the clothes serves to weaken or remove the detergent

. remaining in the clothes.
It 1s determined 1n Step S212 whether or not a given period of time
has passed since the water supply in Step S211 started. When it 18
determined that the given period of time has not passed (No in Step S212),

25  the operation returns to Step S209 and Step S211. When it is determined



range of 30 to 50 rpmon average. In synchronization wth this, water
supply valve 117 is opened (Step 5211), and shower-like tap water is
poured into washing and dewatering tub 104. The water is evenly spattered
on the clothes stuck to an inner wall of washing and dewatering tub 104.
The 20 water absorbed by the clothes serves to weaken or renove the
detergent remaining in the clothes It is determned in Step S212
whet her or not a given period of tine has passed since the water supply in
Step S211 started. Wien it is determ ned that the given period of time has

not pas$ad thdlgivdh SbABd S2ihe hdd fdiee® PEsain Step 8212))$hé 0pSiARorS209 and
Step S211. When it is determned 6 that the given period of tinme has

passed (r¥esedd ottt SZIR)Step B2 RPEAAISEP I218C e RMisrel DeBlRRATIS Hhtest €D 5214
and St elfor S215. 0I\/bﬁraeg speci f ieic)al ly, wat ergﬂsuppl y valevéei)elﬂ i S cl oged (Step

S213), %fﬁgﬁnv}iﬂ}evfl'ﬂ%@ﬁc&h%fjﬁ%ﬁ%éﬁ)eﬂraﬁﬁwve 30 iggﬁg%gggf%esﬁﬂf, 105 is

br aked tchi ng . SW tch! ng devic chani'sm 111
Step et fer SR TR ORI HRfchitly e BldPGniBhthe d8AEL 12 10
Geudt enmriyiye ArechR it 1gd ekes el Bon R vBhe A8 e Ruseh B oV 700 o
Femovesl 4rionae £h Fhe prerr 61 Fats Eee A or "The operation st eps of the
Sonvent onal Aeniirinsing siepdasts Hheaosi i adwuisergo tho UeFBtUBRuNG. at
AL LA E TR SRR AR
such a high speed as approximately 700 to 800 rpm. The high-speed
10 centrifugal dewatering at such high speed removes the water from the
clothes. Then all of the operation steps of the Washing machjne end.
In the case where a laundry volume of the conventional washing
maclﬁne described so far is 8 kg, a water volume at water level A in the
washing step is approximately 50 to 70 liters (L), whereas the water volume
15 in the rinsing step is approximately 15 to 25 L. In the conventional
washing machine, therefore, approximately 15 to 25 L of water, which is less
than the water consumption in the washing step, is spattered on the clothes
in the rinsing step. The conventional washing machine is advantageous in
that the clothes can be rinsed with as little water as Iiossible.
20 The conventional structure, however, supplies tap water on the
clothes in the rinsing step by opening and closing water supply valve 117
over the given period of time. Therefore, the volume of supplied water is
reduced in the case where a tap water pressure is low, resulting in

insufficient water supply for the clothes. This disadvantage is more evident

25  particularly when a large volume of clothes are washed because the



15 in the rinsing step is approximately 15 to 25 L. In-the conventi onal
washi ng machi ne, therefore, approximately 15 to 25 L of water, which is
| ess than the water consunption in the washing step, is spattered on the
clothes in the rinsing step. The conventional washing machine is
advant ageous in that the clothes can be rinsed with as little water as
possi bl e. 20The conventional structure, however, supplies tap water on the
clothes in the rinsing step by openithg and cl osing water supply valve 117
over the given period of tine. Therefore, the volune of supplied water is
reduced in the case where a tap water pressure is low, resulting in
i nsuf fPRErEFEnRAENCEE bp Lhe Mert shep befrecthe Tunndiad watkmpengfeates nore
evi dent 25 garti cularly when a |arge volume of clothes are washed because
the 7thopughtthertlatdvaneeying svime ofchie sibehedehomneed heThupsptied wat er
penetrates through the clothes, |eaving sone of the clothes unrinsed.
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THE | NWEMNhlg@¥rformancdrbadidiBniasotf tdhevdree pepdésiravent i on provide a
washi ng machi ne capable of efficiently exerting constant rinsing
performance with | ess water regardless of a |low tap water pressure.
According to an aspect of the present invention, there is provided a
washi ng machi ne conprigimghvierwashki terandndenatienyng tub provided with a
rotatable pulsator in an 1nner bottom section thereof; an outer tub for
housi ng the washi ng and dewatering tub; an upper cover provided in an
upper section of the outer tub; a notor for rotating the washing and _
dewat eri ng gmBodiftbritd)sf el SrREaRE inPeflic Pravidd a WRWirdadatmna caghbem section
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can beseatis of eURashing and dewatering tub; a plurality of discharge ports provided

in an upper section of the washing and dewatering tub; a first discharge port and

.a second discharge port provided in upper sections of the washing and

, dewatering tub; a first lower inflow port provided in an inner peripheral surface of

the outer tub at a bottom thereof; a second lower inflow port provided in the inner

peripheral surface of the outer tub above the level of the first lower inflow port; a

first water convey portion for connecting the first lower infiow port with the first

discharge port; and a second water convey portion for connecting the second

lower inflow port with the second discharge port.



BRI EF DESCRI PTI ON OF DRAW NGS Fig. | shows a side sectional view
of a washi ng nmachi ne according to an enbodi nent of the present invention
2 shows a flow chart of a washing stgp perforned by the washi ng nachi ne
according to the enbodi nent. Fig. 3 shows a flow chart of a
rinsing step perfornmed by the washi ng machi ne according to the enbodi nent.
Fig. 4 shows a side sectional view of a conventional washi ng machi ne.
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Fig. 1 shows a side sectional view of a washing machine according to

an embodiment of the present invention.

Fig. 2 shows a flow chart of a washing step performed by the waching
machine according to the embodiment.

Fig. 3 shows a flow chart of a rinsing step performed by the washing
machine according to the embodiment.

Fig. 4 shows a side sectional view of a conventional washing
machine.

Fig. 5 shows a flow chart of a washing step performed by the
conventional washing machine.

Fig. 6 shows a flow chart of a rinsing step performed by the

conventional washing machine.



10 dewatering are absorbed by suspensions 2. Quter tube 20 is provided
therein with washing and dewatering tub 18 in which laundry is put.
Washi ng shaft 5a placed in hollow dewatering shaft 5, thereby fornyng_a
dual structure. Washing and dewatering tub 18 is rotatable on dewatering
shaft 5. Pulsator 6 for agitating clothes to be washed is rotatably
provided 15 in an inner bottom sectign of washing and dewatering tub 18.
Drain port 7 and drain valve 8 are provided in bottom sections of outer
tub 20. An inner peripheral wall of washing and dewatering tub 18
is provided with multiple small holes 18a for draining water. Mtor 9
nounted to a bottom section of outer tub 20 drives to drive nechanism 11
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In Fig. 1, cabinet 1 has therein outer tub 20 elastically suspended by
a plurality of suspensions 2. Accordingly, vibrations of outer tub 20 during
10  dewatering are absorbed by suspensions 2. Outer tube 20 is provided
therein with washing and dewatering tub 18 in which laundry is put.
Washing shaft 5a placed in hollow dewatering shaft 5, thereby forming a
- dual structure. Washing and dewatering tub 18 1s rotatable on dewatering
shaft 5. Pulsator 6 for agitating clothes to be washed is rotatably provided
15  in an inner bottom seetion of washing and dewatering tub 18. Drain port 7 -
and drain valve 8 are provided in bottom sections of outer tub 20.
An inner peripheral wall of washing and dewatering tub 18 is
provided with multiple small holes 18a for draining water. Motor 9
mounted to a bottom section of outer tub 20 drives to drive mechanism 11
20  usingbelt 10. Drive mechanism 11 has a clutch mechanism, a brake
mechanism and a clutch switching device (none of these devices is shown).
Drive mechanism 11 brakes dewatering shaft 5 and reieases the brake.
Drive mechanism 11 brakes dewatering shaft 5 during the wash to drive
washing shaft 5a so that pulsator 6 for agitating the clothes is rotated. To

25  dewater the clothes, drive mechanism 11 releases the brake of dewatering



Cabi net cover 14 covers an upper section of cabinet 1. Cabinet cover 14
has lid 15, water supply valve 17 and control device 25. Lid 15 is nounted
to cabinet cover 14 so that it can be opened and closed. Water 10 supply
valve 17 is coupled with, for exanple, a tap water faucet to supply tap
wat er into washing and dewatering tub 18. Control device 25 has an
operation display unit (not shown). %fntrol device 25 further has a

m croconputer (not shown) for contr&l ing notor 9, a clutch sw tching
device, water supply valve 17 and drain valve 8. Control device 25

successih4ft ¥, dperolidifvalve SCAHE petutel wisdhhg ahdWRsidteging tubs1®g and
dewat eri ng. Water | evel detecting device 24 detects a water |evel
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wat er | evel .detect, device 25_24 detects the water |evel reaching to
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wal | 21 is fornmed between outer tub 20 and wasfhigg and d tering tub 18.
A space bet wdetPinaheoveral4 covers aa uppargechion of sabinetd: (APIDSL 6Lt i t ut es

wat er convey_ portion 23 having the shape of a tube ) .
14 has lid 15, water supply valve 17 and control device 25. " Lid 15 1s

mounted to cabinet cover 14 so that it can be opened and closed. Water
10 supply valve 17 is coupled with, for example, a tap water faucet to supply tap
water into washing and dewatering tub 18. Control device 25 has an
“ operation display unit (not sﬁown). Control device 25 further has a
microcompu-ter (not shown) for controlling motor 9, a clutch switching device,
water suppiy valve 17 and drain valve 8. Control device 25 successively
15 controls a sequence of steps of washing, rinsing and dewatering.

Water level detecting device 24 detects a water level in washing and
dewatering tub 18. A pressure sensor connected with a lower section of
outer tub 20, for example, constitutes water level detecting device 24. |
Water level detecting device 24 converts a water pressure transmitted from

20  outer tub 20 into an electrical signal and compares the electrical signal with
waver level values preset in control device 25, so that the water level in
washing and dewatering tub 18 is detected. During the wash, water 1s
supplied to reach predetermined water level A, and water level detecting
device 24 detects the water level. During rinse, water level detecting device

25 24 detects the water level reaching to predetermined water level B lower



5 through which water can be conveyed. Lower inflow port 22 is provided in
a bottom section of inner wall 21, i.e. a |lower section of water convey
portion 23. Wen washing and dewatering tub 18 is rotated, vanes 19 work
as a punp, and a water-flow i ntroduced through |ower inflow port 22
travel s upward through water convey portion 23. 10An upper section of
outer tub 20 is provided with fl at %gﬁer cover 26 fornmed in-the shape of a
donut and having, in a central porti t her eof , opening 30 through. which
clothes are put. Upper cover 26 is, for exanple, fixedly nounted to outer
tub 20.ipMtwhtdrtedieaportion 27 having a plurality of holes is provided in
a 15 part of upper cover 26. Water intake portion 27 serves as a water

channel vihen alehyJ1F 23 4PRbIEEN bBHedR it sh JRNQIAIAG ddb 18 Vi a

wat er supply valve _ arge port 29 is prQV|ded_|n an upper section
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passes through water convey portion 23 and upper inflow _port 28 and then
flows iandaneaterilpvaintrodveadcthnogehiewsr 1sflownaurgR2dravelangsvars t 29
through water convey portion 23.
10 An upper section of outer tub 20 is provided with flat upper cover 26
formed in the shape of a donut and having, in a central portion thereof,
opening 30 through which clothes are put. Upper cover 26 is, for example,
fixedly mounted to outer tub 20.
Water intake portion 27 having a plurality of holes is providedin a
15  part of upper cover 26. Wafer intake portion 27 serves as a water channel
ﬁrhen water is supplied into washing and dewatering tub 18 via water supply
valve 17. | Discharge port 29 is provided in an uppér section of washing and
dewatering tub 18. Discharge port 29 is disposed in vicinity of an end
portion of upper covef 26 on the side of opening 30. Water is discharged
20  downward through discharge port 29 into washing and dewatering tub 18.
Upper inflow port 28 is provided at a position corresponding to an upper end
of water convey portion 23 formed by the side wall of outer tub 20 and inner
wall 21 so as to prevent water leak and to communicate with discharge port

29.

25 Accordingly, water supplied via water supply valve 17 passes



Wien washing and dewatering tub 18 is rotated after water is stored up to
such a low water |level as water level Billustrated in Fig. 1, the water
is agitated by the punping action of vanes 19 and transported.to water
convey portion 23 through lower inflow port 22, and then, passes through
upper 10 inflow port 28 and finally flows into washing and dewatering tub
18. The water dispersedly supplied into washing and dewatering tub 18
falls on the bottomto be delivered ain by the punping action of vanes
19. The water is thus supplied in the manner of a circulating water flow.

vater | HRhugh ijbie‘l‘sihfﬂﬁ@g%ft%b]f -29:0%‘#18?21(; 869& 23 Rt Ren T %?évat er |evel

that a part of pul sator IS i In water. oper ation of
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remai ns, glosed,at. this tine. Washing and dewatering tub 18 is supplied

Wi t V\B}%F apghedis ‘é%emﬁg&i ng device 24 detects the water |evel (Step
3405). In th ase ere the water level 25 fails to reach predeterm ned
water |evel A WﬁSLSPé pnshdewateming spk A8t gatated aftargvatertis sRwed 5405 to
continue the water supply. Wen the water |evel reaches predeterm ned

wat er 1689 such ydewiwater deved assyaterieveldd dlustopieidyinBigyd, the whmeid (St ep
S406) to discontinue the water supply Motor 9 is then turned on, and

pul sat cgitated hyothet pemping hotikniof vaans 19mrid-trankpoted db vexter eosvey ( St ep
$407), so that the clothes are washed. It is determned in Step
S408 wherhien 2 thwugh lgweennflowi patt @2, andehbasppaesetircugicappbe rotation

of pulsator 6 started. When it is determ ned that the given period of tine
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it is determned that the given period of tine
water dispersedly supp_lied into Washing and dewatering tub 18 falls on the
bottom to be delivered again by the pumping action of vanes 19. The water
15 thus supplied in the manner of a circulating water flow. Water level B
ﬂlustrai:ed_ in Fig. 11s, for example, such a water level that a part of pulsator
15 6 isimmersed in water.
The operation of the foregoing washing m,achine.is descriBed
referring to flow charts illustrated in Figs. 5 and 6.
First, the washing step is described. When the washing step starts
(Step S400), 1id 15 is opened, and clothes to be washed are put into washing
20  and dewatering tub 18 (Step S401). . A power switch is then turned on (Step
S402). When a start switch is turned on (Step S408), water supply valve 17
is opened (Step S404). Drain valve 8 remains closed at this tiﬁae. Washing
and dewatering tub 18 is supplied with water. Water level detecting device

24 detects the water level (Step S405). In the case where the water level

25  fails to reach predetermined water level A (No in Step S405), the operation



10 has passed (Yes in Step 5408), notor 9 is turned off (Step S$S409), and
pul sator 6 stops its rotation. Then the washing step ends (Step $S410).

The washing step illustrated in Fig. 2 ends, and the operation proceeds to
the rinsing step illustrated in Fig. 3. Wien the rinsing step starts (Step
S500), drain valve 8 is opened (Step 5501). Then the brake of 15 _ _
dewat ering shaft 5 is released by sgt%ching the clutch sw tching device in
drive nmechanism 11 (Step 5502). Acc i ngly, washing and dewatering tub 18
is rotatable on dewatering shaft 5. It is determned in Step 5503

whet her r&urA@to sia@pbsq@mo %ﬁtﬂﬁ@%h@%e??ﬁ%g%%\g%g)ﬂh% Walengi.aed that

the drain has not ‘been conpleted 20 (No in , the operation
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has not. passed (No in Step S505), the operation returns to Step S505. \When
it is dﬁ%pﬁqs‘gégﬁlp%thq :ﬁggg:, pulsator 6 started. When it is determined

that the given period of time has not passed (No in Step S408), the operation

returns to Step 5408. When it is determined that the given period of time
10  has passed (Yes in Step S408), motor 9 is turned off (Step 5409), and

pulsator 6 stops its rotation. Then the washing step ends (Step S4_10).

The washing step illustrated in Fig. 2 ends, and the operation
proceeds to the rinsing step illustrated in Fig. 3. When the rinsing step
starts (Step S500), drain valve 8 is opened (Step S501). Then the brake of

15 dewatering shaft 5 is released by switching the clutch switching device in
drive mechanism 11 (Steﬁ S502). Accordingly, washing and dewatering tub
18 is rotatable on dewatering shaft 5.
It is determined in Step S503 whether or not the drain has been
completed. When it is determined that the drain has not been completéd_
20 (Noin Step S503), the operation returns to Step S503. When it is
determined that the drain has been completed (Yes in Step S503), motor 9 is
turned on so that washing and dewatering tub 18 is rotate.d for an
intermediate dewatering, which is to dewater the clothes in the rinsing step
(Step S504). More specifically, washing and dewatering tub 18 is rotated by

25  approximately 700 to 800 rpm so that the clothes are centrifugally dewatered.



period of tinme has passed (Yes in Step S505), nmotor 9 is turned off (Step
S506), and the rotation of washing and dewatering tub 18 gradually sl ows
down. Then dewatering shaft 5 is braked by switching the clutch sw tching
10 device in drive nechanism 11 (Step S507), and washi ng and dewatering
tub 18 is thereby halted tenporarily. Drain valve 8 is then closed (Step
5508), so that water can be stored iy outer tub 20. After that, the
brake of dewatering shaft 5 is released by switching the clutch sw tching
device in drive nmechanism 11l (Step S509), and washing 15 and dewat ering

tub 18 AgateenRbierboneerheininkaheheklcibentiesdiahakt o thd kksthest er
supply valve 17 is opened (Step S510), and tap water is supplied into

vashi ng,13Ag vigHahe Waitihs by ak8r. Water |evel detecting device 24
detects the water level (Step S511). In the case where the water |evel

fails to reacy igﬁsﬁ%pﬁggpQﬁcst\e@?s(d@ﬁbtﬁﬁ&MQ iveh SeriOloPRighd | On near

an outer periphery o sat or I'n Step 5511), the operation returns
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S506), and the rotation of washing and dewatering tub 18 gradually slows-
down. Then dewatering shaft 5 is braked by switching the clutch switching
10 device in drive mechanism 11 (Step S507), and washing and dewatering tub
18 is thereby halted temporarily. Drain valve 8 is then closed (Step S508),
so that water can be stored in outer tub 20.
After that, the brake of dewatering shaft 5 is released by switching
the clutch switching device in drive mechanism 11 (Step S509), and washing
15 and dewatering tub 18 is thereby allowed to rotate on dewatering shaft 5.
Then water supply valve 17 is opened (Step S510), and tap water is supplied
into washing and dewatering tub 18.
Water level detecting device 24 detects the water level (Step S511).
In the case where the water level fails to reach predetermined wave level B
20 which is a low position near an outer periphery of pulsator 6 (No in Step
S511), the operation returns to Step S510 to continue the water supply.
When the water level reaches predetermined water level B (Yes in Step
S511), the water supply valve is closed {(Step S512) to discontinue the water
supply.

25 . Then motor 9 is turned on again so that washing and dewatering tub



5 washing and dewatering tub 18 started. Wien it is determ ned that the
given period of tinme has not passed (No in Step S514), the operation
returns to Step 5514. In this case, the rinsing water is agitated then in
a circunferential direction by vanes 19, and flows in through | ower inflow
port 22, passes through water convey portion 23 and upper inflow port 28,
and 10 then spatters on the clothes 40 washi ng and -dewatering tub 18 from
t he upper section thereof through discharge port 29. Wien it is determ ned
that the given period of time has passed (Yes in Step S514), notor 9 is
turned 18 fs fobhtd GHep)S51Bhe Wadiing anslt dowateradpsndbes thyn thetiaheshes and
then centrifugally 15 squeezed out of the clothes. At this tinme, the water

passi norothtiaget subB lmb&esf FREBeS deiirgtithaicle 18ded J00 #pie ovketthes. The
wat er passed through the clothes runs through nultiple small holes 18a

provi degybA pebRd dTeheP e ToMteAre WbEifief 1tWa FRtd1gnined iAeIRbSsNg tub 18 and
drops on thée bottom section of outer tub 20. The dropping water is
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and t hen upper inflo e punpi ng action of vanes 19. The water
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t he cl ot hes n. be en to a user
ctlrcu-m rent1af‘d1rect1 n by vanes 19, and flows in through lower inflow port

22, passes through water convey portlon 23 and upper inflow port 28, and
10 then spatters on the clothes in washing and dewatering tub 18 from the
upper section therelof through discharge port 29. When it ié determined
that the given period of time has passed (Yes in Step S514), motor 9 is turned
off (Step S515).
The rinsing water is absorbed by the clothes and then centrifugally |
15  squeezed out of the clothes. At‘this time, the water passing through the
clothes removes detefgent included in the clothes. The water passed
through the clothes runs through multiple small holes 18a provided in the
inner peripheral wall of washing and dewatering tub 18 and drops on the
bottom section of outer tub 20. The dropping water is conveyed again
20  through lower inflow port 22, water convey portion 23 and then upper inflow
| port 28 by the pumping action of vanes 19. The water is then supplied onto
the clothes in washing and dewatering tub 18 through discharge port 29.
As the water is thus forcibly circulated by the pumping action repeatedly
during the given period of time in Step S514, the detergent remaining in all

25  of the clothes 1s evenly weakened. Further, the circulating water 1s



After the given period of tinme in Step S514 passed, notor 9 is turned 5
off (Step 5515), followed by the clutch of drive mechanism 11 is sw tched.
Accordingly, dewatering shaft 5 is braked (Step S516) to discontinue the
rotation of washing and dewatering tub 18, so that the rinsing step ends
(Step 8517). After the rinsing step ends, the operation advances to the
dewatering 10 step. In the dewatering step, washing and dewatering tub 18
is rotated at such a high speed as approximately 700 to 800 rpm The
centrifugal dewatering at such high speed renoves water included in the

cl ot hesgepéhtediewappiieddntd ®Rshikesnd degeitetinggublfrofiethaupperedi at e
dewatering in the rinsing step. A sequence of operation steps of the

washi NGeoBiehl 56 thet AR eMposHionRE efiithg the clothédwlellecagdsegitears £ | aundry
vol une of the washi ng machi ne according to this enbodinent is 8 kg, a

wat er vglume at water level Ain the washing step is approximately 50 to
70 L, whereas the water volune in the rinsing step is approxinmately 15 to
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(Step S517).

After the rinsing step ends, the operation advances to the dewatering

10 step. In the dewatering step, washing and dewatering tub 18 is rotated at

such a high speed as approximately 700 to 800 rpm. The centrifugal

dewatering at such high speed removes water 'mcluded in the clothes. The

dewatering step takes longer time than the.intermed.iate dewatering in the

rinsing step. A sequence of operation steps of the washing machine is then
15 conipleted.

In the case where a laundry volume of the washing machine
according to this embodiment is 8 kg, a water volume at water level A in the
washing step is approximately 50 to 70 L, whereas the water volume in the
rinsing step is approximately 15 to 25 L which is the water volume indicated

20 by low water level B near the outer periphery of pulsator 6. In other words,
approximately 15 to 25 L of water is stored temporarily, and washing and
dewatering tub 18 is rotated so that the rinsing water is forcibly circulated.
Accordingly, the water is evenly spattered on and absorbed by all of the
clothes, so that the detergent included in the clothes can be removed. Then

25  water is spattered again so that the clothes are rinsed repeatedly. Thus,



water, in other words, a constant rinsing performance can be reliably
obtained with less water. Unli ke the conventional washi ng machi ne which
supplies the clothes with water by controlling an opening duration of
water 5 supply valve 17, less water is stored to rinse the clothes This
novel mechani sm sol ves the conventional problemthat clothes may be
unevenly rinsed when a tap water pr ure is low. Therefore, a constant
rinsing performance can be reliably tained wi thout any adverse effect of
the tap water pressure. 10In the washing nachine according to the

enbodi NEH de teREENL RORYRYNS 9k thOBIZRAs BRY DR&FRICAVERSH chReRdl FMHEIds"
section of the washing nmachine in addition to watér convey portion 23

provi degatdy, #n bEREr WEFAS, %%ﬂst%%f%ﬁ%%?ﬁgfﬂ?%?hﬁcéﬂ Bg%liﬁi)%ti nFig 1).

~I'n such a structure, two circu _ e rinsing er are
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I nflow ports 28 and 28a with lower jnflow ports 22 and 22a. One of | ower
i nfl ow I'ﬂ)’éfﬁﬁtiwi@naﬁqéa@?’a’#’ﬁﬂ BYRSSUre 1§ Iw .pof herefoyen amogstamt 11BSIBE provi ded i n
t he i nner peripheral_ surface of outer tub 20 at its bottom while
performance can be reliably obtained without any adverse effect of the tap
water pressure.
10 In the washing machine according to the embodiment, water convey
portion 23a may be provided in an anterior section of the washing machine
in addition to water conVéy portion 23 provided in a rear portion of the
washing machine (right side in Fig. 1). In such a structure, two circulation
paths for the rinsing v-vater are available, which increases a volume of
15  circulating water. As a result, the rinsing pe'rformanbe can be further
improved.
As illustrated iﬁ Fig. 1, upper cover 26 has upper inflow port 28a and
discharge port 29a at diagonal positions relative to upper inflow port 28 and
- discharge port 29 when viewed along a rotational axis. An inner peripheral
20  surface of outer tub 20 is provided with lower inflow ports 22 and 22a at
positions corresponding to upper inflow ports 28 and 28a, and is further
provided with water convey portions 23 and 23a that respeciively connect
upper inflow ports 28 and 28a with lower inflow ports 22 and 22a.
One of lower inflow ports 22 and 22a (lower inflow port 22 in Fig. 1) is

25  provided in the inner peripheral surface of outer tub 20 at its bottom, while



18 the other (lower inflow port 22a in Fig. 1) is provided in an inner
peri pheral surface of outer tub 20 at its substantial center in a vertical
direction. Accordingly, water 'circulated through lower inflow port 22 is
supplied when the water level is |low, and water circul ated through two

| ower inflow ports 22 and 22a is supplied when the water |evel is high.
Thus, water can be supplied differeni%y dependi ng on the volune of water
suppl y. If water is supplied rough the two ports, i.e. upper

di scharge ports 29 and 29a when the water level is lowwth | ess water,

the watgie diHetRovidr m&me)fe@mat B Fid1e) 66 pesdiabd 90 andRdhet PefiplRY¥apdver sely

effect the rinsing 10 performance. According to the enbodinent, water is
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29 and 29a when the water level is low with less water, the water volume is
not enough for the circulation, and this may adversely effect the rinsing
10 perforrﬁance. According to the embodiment, water is circulated through
| lower_ inflow port 22 alone in the case of a small volume of water supply.’ As-
a result, a good rinsing performance can be exerted with less water. The
water supply is obtained from one position when the water level is low with
less 'Water, whereas a large volume of water supply is obtained from two
15 | positions when the water level is high with more water. Thus, the rinsing
operation can be flexibly performed depending on the volume of water supply.
The embodiment is characterized in that two sets of lower inflow ports, water
convey portions and discharge ports are provided. However, three sets or

more than three sets of inflow ports, water convey portions and discharge

20  ports will produce a similar effect.



a washing and dewatering tub provided with a rotatable pulsator in an

i nner bottom section thereof, an outer tub for housing the washing and
dewat eri ng tub; an upper cover provided in an upper section of the outer
tub; a notor for rotating the washing and dewatering tub and the pul sator;
a drain port provided in a bottom section of the outer tub; a drain valve
for opening and cl osing the drain port; a vane provided in an

out er- peri pheral bottom surface sectl n of the washing and dewatering tub;
a plurality of discharge ports prOV| d in an upper section of the washing
and dewatering tub; a first discharge port and a second di scharge
port provided in upper sections of the washing and dewatering tub;

a first lower inflow port provided in an inner peripheral surface of the
outer €lhimat a bottom t hereof; a second | ower inflow port provided
in the inner, peripheral s rface of. the outer tub above the |evel of the
first |ower ¥'n %% BF machupe cQMDHSNG convey portion for connecting the

first |lower 4 Wﬁb‘ﬂiﬂgﬂﬁi’d dewhteridetub provided with a rotatable pulsator in an
inner bottom section thereof;
an outer tub for housing the washing and dewatering tub;
an upper cover provided in an upper section of the outer tub;
a motor for rotating the washing and dewatering tub and the pulsator;
a drain port provided in a bottom section of the outer tub;
a drain valve for opening and closing the drain port;
a vane provided in an outer-peripheral bottom surface section of the
washing and dewatering tub;
a plurality of discharge ports provided in an upper section of the washing
and dewatering tub;
a first discharge port and a second discharge port provided in upper sections of
the washing and dewatering tub;
a first lower inflow port provided in an inner peripheral surface of the outer tub
at a bottom thereof;
a second lower inflow port provided in the inner peripheral surface of the outer
tub above the level of the first lower inflow port;
 afirst water convey portion for connecting the first lower inflow port with the
first



first 20 discharge port; and a second water convey portion for
connecting the second | ower inflow port with the second di scharge port. 2.
The washi ng nachi ne according to Claim1l, wherein when a wat er

| evel in the washing and dewatering tub is equal to a first predeterm ned
water | evel which is lower than the | evel of the second | ower inflow port,
t he washi ng machi ne keeps the drain valve closed in a rinsing step,
rotates the washi ng and dewat eri ng t??, and supplies rinsing water froma
| ower section of the outer tub into the washing and dewatering tub through
the first discharge port by way of the first water convey portion while
spattering supplied water using the vane, and when the water

| evel in the washing and dewatering tub is equal to a second predeterm ned
wat er | evel which is higher than the | evel of the second | ower inflow
_port, t.hi hi n

t he md%‘&%%gg%ﬁg ewat ering tub, and supplies rinsing water fromthe | ower
section of tadwecaudestet tinviepportiducfomasinictiingihd sdemndtierdmgilowpoithrilugh t he
first‘tnd segﬁpd di scharge ports by way of the first and second wat er
convey 'S 6FEPE NS h#ier 8 Spat t eri ng suppl i ed water using the vane. 21
WASHI NG MACHI NE

2. The washing machine according to Claim 1, wherein

when a water level in the washing and dewatering tub is equal to a first
predetermined water level which is lower than the level of the second lower inflow port,
the washing machine keeps the drain valve closed in a rinsing step, rotates the washing
and dewatering tub, and supplies rinsing water from a lower section of the outer tub into
the washing and dewatering tub through the first discharge port by way of the first water
convey portion while spattering supplied water using the vane, and

when the water level in the washing and dewatering tub is equal to a second
predetermined water level which is higher than the level of the second ldwer inflow port,
the washing machine keeps the drain valve closed in the rinsing step, rotates the washing
and dewatering tub, and supplies rinsing water from the lower section of the outer tub
into the washing and dewatering tub through the first and second discharge ports by way
of the first and second water convey portions while spattering supplied water using the

vane.

%ﬁeps-the drain valve closed in the rinsing step, rotates .-



ABSTRACT An upper cover is provided in an upper section of an outer tub
for housing a washing and dewatering tub. The upper cover has an upper

i nfl ow port and di scharge ports comruni cating with each other. The outer
tub has lower inflow ports in an inner peripheral surface thereof, and

wat er convey portions are provided for connecting the |ower inflow ports
with the 10 upper inflow port. Each e of discharge ports, the | ower
inflow ports, and the water convey portions nakes a set. In a rinsing
step, the washing and dewatering tub is rotated when a water |evel reaches

a predeterm ned water |evel , WABHINGSMyoCHANG supplied froma | ower.
section of the outer tub through the of discharge ports by way of the

wat er convey portions is 15 spattered in the washing and dewatering tub by
a vane provided in an outer-peripheral bottom surface section of the

washi ng and dewatering tub. AccopgdigygtNoe constant rinsing perfornance
can be reliably exerted with less water even if a tap water pressure is
low. 20 Fig. 1 '

5 An upper cover 1s prbvided in an upper section of an outer tub for
housing a washing and dewatering tub. The upper cover has an upper
inflow port and discharge ports communicating with each other. The outer
tub has lower inflow ports in an inner peripheral surface thereof, and water
convey portions are provided for connecting the lower inﬂov& ports with the

10 upper inflow port. Each one of discharge ports, the lower inflow ports, and
the water convey portions makes a set. In a rinsing step, the washing and
dewatering tub is rotated when a water level reaches‘a predetermined water
level, and rinsing wgter supplied from a lower section of the outer tub |
through the of discharge ports by way of the water convey portions is

15 spattered in the Wash_jng and dewatering tub by a vane provided in an
outer-peripheral bottom surface section of the washing and dewatering tub.
Accordingly, a constant rinsing performance can be reliably exerted with less

water even if a tap water pressure is low.

20 Fig 1



