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
t he conventional washing machine. In Fig. 4, cabinet 101 has therein outer

- tub 103 el astpgablyceqy P1a20s B Blwdain guﬁmﬁ&?&emcegﬁvé

Accordingly, vibrations of outer tu In ewatering step ar%zabsor bed
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hol | ow dewat eri ng shaft 105, thereby form ng a dual structure. Washi ng and
dewatering tub 104 is rotatable on ' :

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



25 dewatering shaft 105. Pul sator 106 for agitating the |aundry, such as

2 clothes to be washed, is rotatably nmounted to an inner bottom section-
of washing and dewatering tub 104. A bottom section of outer tub 103 is
provided with drain port 107 and drain valve 108. An inner peripheral wall
of washing and dewatering tub 104 is provided 5 with nultiple small hol es
104a for draining water. Mtor 109 unted to a bottom section of outer
tub 103 drives drive nechanism 111 us$ing belt 110. Drive nmechanism 111 has
a clutch nmechanism a brake mechani smand a clutch sw tching device (none

of thesgoted 55 Wash Jroti¥sby n{gqﬁﬁg [ ; : Fng shaft
105 and Peleases thg %@g&g? Ef%?g mec aﬁﬁg%P%é£fg%%gﬁgﬁgg&%%§g¥ering shaf t
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mechani e th ke, qf .dewat ering shaft 105, opens drain
‘val ve f@%#%§%%&§ﬁ%%&§§ﬂ§F§éﬁ&ggﬁiﬁgﬂgﬂﬁﬁggdgsering tub 104. 15Washing
liquid or rising liquid in outer tub.103 i.s drainedf t.he washi ng
machi ne t hr‘%’ﬂ]b’f‘ﬂ%ﬁ%&ﬁp}g‘bﬁaﬁ vﬁ%@’ °¥Wats %6?@3?1“’?@%?5&“5&85&?&” d103 and
then through drajn v e. .10 ter |l eyel detecting device 112 detects a
wat & | @U‘i‘l my; tlﬁks%{?%\i%%ﬁ 3@9\%\%@? DR, WAERF.- .é@?g%gu}%’él%%‘?@ tQ8ter is
supplied until it reaches predeterm ned water |evel A and water 20 |evel
det ect ?Mt%\ﬁeé@%ﬁ oytersbuls 108 drivesidaive mpehanisnpddd siping belsl0. f or
exanpl e, constitutes water |level detecting device 112. The washing and
ri nsi ngPrivqunechanismpl Wbhhee adutck mechasismamibrakesmechapionngndrey and
rinsing liquid includes dirt of the |aundry and detergent. Hereinafter,
t he wastittah $wifchithg deviee (monerofttiesg desices is ahownhe Driveimechdmjsid i s
called 25 rinsing water. _ _
111 brakes dewatering shaft 105 and releases the brake. Drive mechanism
10 111 brakes dewatering shaft 105 during the wash and yet drives washing
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,



3 Cabi net cover 114 covers an upper section of - cabinet 101. Cabi net
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 water into washing and dewatering tub 104. Control device 116
has an operation display unit (not shown). Control device 116 further has
a mcroconmputer (not shown) for cont¥olling notor 109, a clutch sw tching
device, water supply valve 117 and drain valve 108. Control device 116
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S105), the operation returns to Step S105 to continue the water supply.
Wien t haickecanptardnot ehowas for edrellimgrodtanat ), a dutth gwitebing n St ep
S105), the water supply valve is closed (Step 5106) to discontinue the
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successively controls a sequence of the steps of washing, rinsing and
10  dewatering.
So far was described the structure of the conventional washing
machine. An operation of the conventional washing machine is described
using flow 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 S101). Then a power switch is turned on
(Step S102). When a start switch is turned on (Step S103), water supply
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 predetermined water level A (No in Step S105), 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



4 anticlockw se directions (Step 5107), so that the clothes are washed.
It is determined in Step S108 whether or not a given period of tine has
passed since the rotation of pulsator 106 started. Wien it is determ ned
that the given period of time has not passed (No in Step 5108), 5 the
operation returns to Step S108. Wen it is determned that the given
period of time has passed (Yes in St&p 5108), notor 109 is turned off
(Step 5109), and pul sator 106 stops Its rotation. Then the washing step
ends (Step-S110). After the washing step illustrated in Fig. 5 ends, the

ri nsi NGayshi@BckWidel divsdticse@tém ST09), b thadths clobhes arbvashedi ng step starts
(Step S200), drain.valve 108 is opened (Step S201). Then-the brake of

dewat ering shgfif d&%ﬂafg%gm%gcsms Wt kY AOnbhE otddif SLrisdVot Gty devi ce
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- 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 $203), 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



5 has passed since washing and dewatering tub 104 started to rotate. Wen
it is determned that the given period of tinme has not passed (No in Step
S205), the operation returns to Step S205. Wien it is determ ned that the
given period of time has passed (Yes in Step S205), notor 109 is turned
off 5 (Step S206), and the rotation of washing and dewatering tub 104
gradual ly sl ows down. Then dematerinﬂ shaft 105 is braked by swtching the
clutch switching device in drive nmechanism 111 (Step S207), and washi ng
and dewatering tub 104 is thereby halted tenporarily. The brake of
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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



6 that the given period of tinme has passed (Yes in Step S212), the
operation proceeds to Step S213, Step 5214 and Step S215. More
specifically, water supply valve 117 is closed (Step S213), drain valve
108 is closed (Step S214), and dewatering shaft 105 is braked by sw tching
the clutch switching device 5 in drive nmechanism 111 (Step S215). Then
washi ng and dewatering tub 104 stops, and the rinsing step ends (Step
5216) . After the rinsing step ends, the operation advances to the
dewatering step. In the dewatering step, washing and dewatering tub 104 is
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is nore evident 25 particularly when a | arge vol une of clothes are washed
becauseucha 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 fo 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



operation advances to the next step before the supplied water penetrates

t hrough the clothes, |eaving sone of the clothes unrinsed. Thus, the
conventional washi ng nachine has a problemto be solved, that is poor
rinsing performance caused by a |ow tap water pressure. SU VEMARY OF THE

| NVENTI ON Enbodi ments of the present invention provide a washing
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 washing nmachi ne
conprising: a washing and dewatering tub _provided with a rotatable

pul sat @ReIBRCRRIHRICES bo tho Mexs 6tem hefors e sunplisdiweten pendtoatdsousi ng t he
washi ng and dewatering tub; an upper cover provided in an upper section of
t he outeoughBheazlotbesrichuing svmiei ofghishdovashiingnaad. déhasethisng tub and t he
pul sator; a drain port provided in a bottom section of the outer tub; a

dr ai n aoalventiban! epehimg reanthiok deisngptrbbladn ab bepaitad, ahuabepps:ovi ded in an
out er-peri pheral bottom surface section of the washing and dewatering tub,;
a pl urdhkiny pfrfsinsaher geuqel b apoavidedrdiar aResiper section of the washing
and dewatering tub; a first discharge port and a second di scharge port
provi ded in upper sections of the washing and , dewatering tub; a first

| ower inflow port provided in an inner peripheral surface of the outer tub
at a bottomthereof; asgﬁggggghp@@mygﬂg@g@y@gﬂﬁgggovided in the inner

peri pheral surface of the outer tub above the level of the first |ower
inflow port; a first water convey portion for connecting the first | ower
inflow port with the first discharge port; and a second water convey
portion forgsesdiftdritsof m@&&géﬁﬁﬂvém pldvideO¥vRRhIngkBhihBabasrend
dlsch%%ge port. _ he foregoing structure allows the vane to

ci r cul eft efficigptiyiaxerting @opsiasd rinsing pedpImansa with ders watariregereliessatler

press i nsing performance can be thereby reliably exerted
irresg%§¥?eg”@%8fhgﬁ%g%imater pressure. Thus, water consunption can be

al so r educetccoBihiFRoDESCRHEGICHf Ge [PRAYEMNGEIvention, thdfegis providmgs aa si de
sectional.viemlaﬁna mashiqg machi ne accordjng.to an enbodiéint of the

pr esent3FHU@ APRQHnNS comprising: a vasng ang | A R POIESHWHE &t ep

per f orgeslabiy gultat¥eisiNBNERBBIDM SEtRINthBeedioalh Bat? 9t filisingthe  Fi Q.
3 shows a flow chart of a rinsing step perforned by the washi ng machi ne

accor dVa¥iRg anAslextericisny an upper cover provideménanaippeasesiean potel vi ew of
e Gl 687 pREP oIR8 washing end SPAmSISR BhaatG L o 8
shows drainl part previdedoih abottomi septisheyf thercfubemtet); bydrainevabenfoe wpeoimal washi ng
machi Nhid clesing 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; 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.



9 DETAI T: ED DESCRI PTI ON OF THE PREFERRED EMBODI MENT Exenpl ary
Enbodinent Fig. 1 is a side sectional view of a washing nmachi ne according
to an enbodi nent of the present inveltion. Fig. 2 is a 5 flow chart of a
washi ng step performed by the washi ng machi ne according to the enbodi nent.
Fig. 3is a flowchart of a rinsing step perforned by the washi ng nmachi ne
according to the enbodi nent. In Fig. 1, cabinet 1 has therein outer

tub 20 el astipgl 'f&f-eécﬂﬁg%grgﬂgﬁ?)’amm@ %'%@L/bhx tQEiréﬁ'I%&?g%jS\g?gexz' Accordingly,
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section of washing a ain port and drain valve 8
are provided in bottom sections of outer tub 20. An i nner

peripheral wall of wasHRFEREGSHE eFP hgOFuBRASINGEr ovided with multiple
smal | holes 18a_for draining water. Mtor 9 nmounted to a bottom section of
outer tub 20 driifed sbeWar € seivant ST 207 ugiing thething Bccddivpto
mechani sm 11 has_a cl utch nmechani sm a brake mechani smand a clutch

swi t chi ngRHEVIREIPRBNE gF RPAEYE 198G Ees- i s shown). Drive nechani sm 11
brakes dewatering shaft 5 and rel eases the brake. Drive nechanism 11

br akes dewat er i - ¢8P¥Fs5 By ehigtohe Fashinestdr pedomashibmghehmithiba so
that pulsator 6 for agitating the clothes is rotated. To 25 dewater the

cl ot hes, BAFFENBCREHPE M the pBPeGRNt he brake of dewatering

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 shaft 5, opens drain valve 8, and rotates washing and dewatering tub
18. Washing water or rinsing water in outer tub 20 is drained from
t he washi ng machi ne through drain port 7 in the bottom section of outer
tub 20 and then through drain valve 8. A plurality of vanes 19 each having
the 5 shape of a fin are radially formed in outer-peripheral bottom
surface sections of washing and dewatering tub 18. Cabi net cover 14
covers an upper section of cabinet 19 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 cl osed. Water 10 supply valve 17 is
coupled with, for exanple, a tap water faucet to supply tap water into

washi ng an [ . I j J.on di spl ay
unit (not g)t%ﬁ/ng ]?ltErSo ﬁ%@%ﬁ?@@%%@@ﬁmﬁ( not
shown) | ' or 9,..a ¢l.utch,sw tching.devi.ce, ter supply
val ve 1$§%%1§ﬂ§#élg#ﬂvoa vg%%. Corﬁlgoi 1%8\%@%5%1%‘5’@ _¥of & yas! ntrols a
sequenc .steps_of shin rd.nsin d dewat ering., . \Water |evel
det ect i ﬁlél %%%]Qsﬁ ggcoﬁ%%v%eﬁ ?gﬁp%?’@m I%gig? PreépepidRTeRtiand Hignvad 8ra ng tub
18. PRESSYe sEnsor connected with il wer section of outer_tub 20, for
exa%l e 0‘800?1!‘@{?9 t Jashirg stepperiopmed i the washme maching agcording to

det eCti"H’%{ deg};I e 24 cqnverts a water pressure transmtted from 20 outer

tub 20 Y™ R4 r iKag 345 gritow gharicelwainsing ktepcpexdormedbydihgnal with

waver |evel values preset in control device 25, so that the water level in
washi ngVasiingenachinerpecpndinggto thedunbedisaentDur i ng t he wash, water is
supplied to reach predetern ned water level A and water |evel detecting
devi ce 24 detlacFig. tlheabimesr] has/thereBuoitey tubr®elassically lseepéndiad Bet i ng
device 25 24 detects the water level reaching to predeterm ned water |evel
B | owera 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 is 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



11 than water |evel A Inner wall 21 is formed between outer tub 20
and washi ng and dewatering tub 18. A space between inner wall 21 and a
side wall of outer tub 20 constitutes water convey portion 23 having the
shape of a tube 5 through which water can be conveyed. Lower inflow port
22 is provided in a bottomsection of inner wall 21, i.e. a |ower section
of water convey portion 23. Wen was| i ng and dewatering tub 18 is rotated,
vanes 19 work as a punp, and a mater | ow i ntroduced through | ower inflow
port 22 travels upward through water convey portion 23. 10An upper section

of out eghalft!h, SfbrisSdRiRWaledS WA rbisks wRRMing A¥ErdefatkinFahib I8.t he shape
of a donut and having, in a central portion thereof, opening 30 through

whi ch cl ot heSyaE g vat PR inE M agdr ISl tu R daifdaadhy tgoUNt ed to
outer tub 20. Water I ntake pl(r)lrt|0n327 ha?/lllng g’ pl urallty of holes is
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vat Br (<o 45 ga® 20iAdBrtar per%l?réﬁeiﬂr@?% Al bOtioR 5880 BB ng” and

devvaterln ub 18. inflqw_port 28 is provided at a position
corresrﬁi %HS&%&J{)}E%’@P%HJQ‘% gwat er convey portion 23 for med by the

side wall of outer tub 20 and inner wall 21 sz E water | eak
and to commr@%l?}ilét@\?‘f% ](ﬁ%@f%?@@‘-ﬁlﬂqr%tl% &abrs tr’]gI ﬂa BeFOSIppl i ed

vi a wat er ﬂ f/ val ve 17 passes
14 has 5, water supply valve 17 and control device 25. * Lid 15 is

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



t hrough wat er intake portion 27 of upper cover 26 and then flows into
washi ng and dewatering tub 18 through di scharge port 29. Further, the
wat er-fl ow t hrough | ower inflow port 22 passes through water convey
portion 23 and upper inflow port 28 and then flows into washing and

dewatering tub 5 18 through di scharge port 29. When washi ng and
dewatering tub 18 is rotated after ter is stored up to such a | ow water
| evel as water level Billustrated im Fig. 1, the water is agitated by the

punpi ng action of vanes 19 and transported to water convey portion 23

t hr oughtHa@Wehtdrtbb-emaport 22, and-then, passes through upper 10 inflow
port 28 and finally flows into washing and dewatering tub 18. The water

di spersed|y ﬁ%&%ﬂl%‘i‘ﬁ@fdﬁﬁ%ﬂﬂ@ gaNa! b NWah8 R akhihgland on_the
e y the

bottomto be I vered agaln punpi ng action of vanes 19. The water
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put into washing 20_.and dewgtering tub 18 (Step. S401). A power sw.tch is
Phen 1 ki GRoiek 0 Basy Slhiteh ga JPRFT SRR WaIer SOREaY BHTUaR 98- 6403)
wat er supply valve 17 i s opened (Step S404). Drain, val Vﬁ 8 remai ns cl osed
at t hi sWiepsvashingiang aewataing 8ub 4§ 18 getated; vanefl? Mogk ASthPHERRr . Wat er
| evel detecting device 24 detects the water |evel %St ep .3405). In the case
wher e tarel axtaterfloveintzeduegd throgghdawer prlowirarhiZdduaveleawwasdel A (No in
Step S405), the operation 13 returns to Step 5405 to continue the water
suppl! y.thviegh wredenaomvey pertion 8dches predeterm ned water level A (Yes in
Step S405), the water supply valve is closed (Step S406) to di scontinue
t ha0wat er supfh yiphbt eecton of dirkar thabr 20tk providetiwpthl fat appér coverd@Gt ed in
cl ockwi se and anticl ockwi se directions 5 (Step S407), so that the clothes
are wagbgdled 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. Water 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 cover 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



It is determined in Step S408 whether or not a given period of time has
passed since the rotation of pulsator 6 started. Wien it is determ ned
that the given period of tine has not passed (No in Step S408), the
operation returns to Step S408. Wen it is determ ned that the given
period of tinme 10 has passed (Yes in Step 5408), notor 9 is turned off
(Step $S409), and pul sator 6 stops its, rotation. Then the washing step ends
(Step $410). The washi ng stepfgl | ustrated in Fig. 2 ends, and the
. operation proceeds to the rinsing step illustrated in Fig. 3. Wen the
rinsingt a0 s | ' Step 5501). Then
t he braklgoo h%%%\%ﬁ%%ﬁ% shafkt7 og@?ﬁ%'\éﬁtéﬁega%g tg\?\aﬁ?@ﬁ?é\g{@he clutch
swi t chi £\ i i i -She Acgordi ng washi ng
and doversrfil £51 doyail R IRE APhISLEh el pir 2o T FEAAOMe RS0
determ . t et her or he ai n .has been conpl eted. Wen
it is dgr?' gerllmﬂ(r)]gcfﬁ? %Igéigf%vé@rd]rngforw ﬁggtr?%{) é%g&g L‘E%‘Pﬁ]:f TR SPVENPATHOF: op
S503), perati.op retur t0.Step.o503. Wien it is.determned that the
drain h Qggﬁewpgaﬁﬁﬁgwgpr{%sa%f’%@l@ﬁlog%qu washoe and depgteEnedmbso t hat
washin dewat.ering tub is rotated for an internedi ate dewatering,
whi %h ?]sgi}}grod’é\ﬁ‘ﬁ’é?h Rﬂrétlz%es in the rinsing step (Step S504). More
specifically, shing .and dewatering tub 18 is rotated by 25 approxi mately
700 to 800 rphrss Wﬁ%lmgr?é‘-‘%flﬁw%%ﬂﬁgéubéﬁtlﬁ irptadad [afteretiatesrisgtored4 As a
result, detergent remaining in the clothes is squeezed out of the clothes
al ong ViR Fo pWeh adewiwrferde el as water leyel B illuiirated incbig. A, SicewabH0is whet her
or not a given period of tinme has passed since washing and dewatering tub
18 st aragitated hyothet pumpleg actios of yades dPramkttankportedao graten cprvéyod of
time has not passed (No in Step S505), the operation returns to Step S505.
When i tpdrsiodet@tmongt Iotvet inflewgbore 22, and then, passes through upper

10  inflow port 28 and ﬁn_ally flows into washing and dewatering tub 18. The
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



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 ip, outer tub 20. After that, the
brake of dewatering shaft 5 is releaSed by switching the clutch sw tching
device in drive nmechanism 11 (Step S509), and washing 15 and dewatering

tub 18 {stubrhek ; I NG, ' wat er
supply val ve 1§E¥Zﬁ?§g§§g c%%%%%bgﬂ%%g?& eg%‘é@?g% wat e?laqhtse vg%%%:'llgge into

washi ngrapded [ ] det ect i devi ce 24
det ect srt heeé}ﬁ%&?@{eg@xg?&%’ giajetgr ]seg’f i)A (Ylven eéetevlg %@%Q&ee%%h%gs p\éiy | evel
fails t ] : 20 .which i s | ow positi on near
an out e‘?ﬂé’gﬁg E%%%gqgtﬁ%gﬁgﬁég?%?{l&% t%(' gvﬁlt%%ﬁggly t hiﬂ%tﬁé |90a1tsi %’r‘?nr eturns
to Step to_cgnti.nue the ter,.suppl.y.. Wien, t he ter | evel reaches
pr edet etr%%%_gé’ Ha plﬂ@@%ﬁr %S(r%%twné{ig%@ff)“ﬁ FHacloghwse 1PEL| ve i s
cl osed t e 2 o .disc i nue the ter supply. 25Then notor 9 is
t ur fled e%g"éiﬁ%}’s%? %’?‘hﬁé&;ﬁ‘ﬁ@ aﬁ?l(‘]”lfé\vfgt ering tub 15 18 is rotated (Step
S513). Washi .agg dewat er.i n Ehl;é) 18 then continues rotating at such '
nunmber of rot'dF SRECHRING F}Pog"re' 408 whebheropnet # givesveeried gf tiame peri od of
time. To be nore specific, it is determined in Step S514 whether or not
the gi Ve#f prssedpinee therotationnfadaator fcetartesl. r Whenghiodet®rumasedng and
dewatering tub 18 started. Wien it is determ ned that the given period of
time hdhahshe gaveregering of hinge bps 3Bt Ppssed ENo priShep G408k tthenperatiGhep 5514.
In this case, the rinsing water is agitated then in a circunferenti al
di r ect irefuins teaftep $908.anWHenoitds idetdrimimedthiatwhe givid pavipdof tidde passes
t hrough water convey portion 23 and upper inflow port 28, and
10  has passed (Yes in Step S408), motor 9 is turned off (Step S409), and
pulsator 6 stops its rotation. Then the washing step ends (Step $410).
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 (Step $502). 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 completed
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 rotated 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.



10 then spatters on the clothes in washing and dewatering tub 18 fromthe
upper section thereof through discharge port 29. Wwen it is determ ned
that the given period of time has passed - (Yes in Step S514), notor 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 tine, the water
passi ng through the clothes rennves3g9tergent i ncl uded in the clothes. The
wat er passed through the clothes runs through nultiple small holes 18a
provided in the inner peripheral wall of washing and dewatering tub 18 and

drops 0ofs hheshn! de1re6st Fanaiingih @helcldthdl is deecdeapiitvd thackithes
conveyed again 20 through |ower 'inflow port 22, water convey portion 23

and t hefyoHBREkh itAE WANHRRS tvadBr bY the punping action of vanes 19. The water
is then supplied onto the clothes in washing and dewatering tub 18 through
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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



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 approximtely 700 to 800 rpm The centri fugal

dewat eri ng at such high speed renoves water included in the clothes. The
dewatering step takes longer time than the internediate dewatering in the
rinsing step. A sequence of operatiofy steps of the washing machine is then
15 conpl et ed. In the case where a |aundry volunme of the washing
machi ne according to this enbodinent is 8 kg, a water volune at water

| evel ALS is tdtetetSiep$5ai3ep Meashing axidnddvesterhiy tub 78 then obetirasst he wat er
volume in the rinsing step is approximately 15 to 25 L which is the water

vol une jobgiifigta@Gueh dymbemof\Bdtations \wel aghrogithatedle 180tt6 2006 m Beey aof
pul sator 6. In other words, approximately 15 to 25 L of water is stored

t enpor agiivby pediod oFasMeNITRKE ARWEBEEIRG, {tUB dbterntinedlial SidpRsidhat the
rinsing water is forcibly circulated. Accordingly, the water is evenly -

spatte rv@ﬂeﬂ{ér%%&g{tﬁ%?g@% ﬁ)ég%li' oﬂim%?ﬁs%%%@% $inc@AHeWtatibf ofet er gent
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be reliably obtained wthout any adverse effect of the tap water pressure.
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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



portion 23a may be provided in an anterior section of the washing nmachine
In addition to water convey portion 23 provided in a rear- portion of the
washi ng- machine (right side in Fig. 1). In such a structure, two
circulation paths for the rinsing water are avail able, which increases a
volunme of 15 circulating water. As a result, the rinsing perfornmance can
be further inproved. As illu ated in Fig. 1, upper cover 26 has
upper inflow port 28a and di scharge port 29a at diagonal positions

rel ative to upper inflow port 28 and di scharge port 29 when viewed along a

rot ati arpeatedls suppliednfito pachitiesnd dadraserihgaabol8 fuirethd Upp0 i s
provided with lower inflow ports 22 and 22a at positions corresponding to

upper idictioW, BOthSt 28 iRpdesiion of Fhsisg the ElEhedPWall @edbd\kivenvatLr convey
portions 23 and 23a t hat respectively connect upper inflow ports 28 and

28a W tydeower inflow ports 22 and 22a. One of |ower inflow ports 22 and
22a (lower inflow port 22 in Fig. 1) is 25 provided in the inner
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enough ‘P&P Re7Lircul ation, and this may adver sel y effect the rinsing

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,



10 performance. According to the enbodi ment, water is circulated through

| ower inflow port 22 alone in the case of a snmall volune of water supply.
As a result, a good rinsing performance can be exerted with |l ess water.
The water supply is obtained fromone position when the water level is |ow
with less water, whereas a |arge volune of water supply is obtained from
two 15 positions when the water Ievei Is high wwth nore water. Thus, the
rinsing operation can be flexibly pe,%orned dependi ng on the vol une of

wat er supply. The enbodi nent is characterized in that two sets of | ower

i nf 1 ow {Mf dSter Y iCForb DMIBY 1P Ché CRAB e Bin PeSTRRLIIELPREAR A EwRiPIdded.

However, three sets or nore than three sets of inflow ports, water convey
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~1. A washing machi ne conpri sing: - I Nng an ewat éring tub
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bot %om ssi&:%tl;ir %glx%c l%n?asso %rta%(rar Esua;ored to rinse the clothes. This novel

mechanism solves the conventional problem that clothes may be unevenly

rinsed when a tap water i)ressure 1s low. Therefore, a constant rinsing

performance can be feliably 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



a drain valve for opening and closing the drain port; - a vane-
provided in an outer-peripheral bottom surface section of the washing and
dewat eri ng 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 dewat eri ng tub; a first wer inflow port provided in an inner
peri pheral surface of the outer tub a bottomt hereof; a second
| ower inflow port provided in the inner peripheral surface of the outer

tub abotie bfier!(Ruedr flcWhgoft 23 id TYR) O br&MAeQh anﬁn{?@& ?gr@_%‘f»m convey

portion for connecting the first lower inflow port wth't Irst 20
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washi ngAH&ﬁBi@Y%ﬁ%l‘%iP&ﬂ%l@eﬂﬁo’ﬂgﬂ 1oWagifiliBw port 22 is supplied when
the water level is low, and water circulated through two lower inflow ports
5 22 and 22a is supplied when the water level is high. Thus, water can be
supplied differently depending on the volume of water supply.
If water is supplied through the two ports, i.e. upper discharge ports
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.



when a water |evel in the washing and dewatering tub is equal to a first
predeterm ned water |level which is |lower than the |evel of the second

| ower inflow port, the washing nmachi ne keeps the drain valve closed in a
rinsing step, rotates the washing and dewatering tub, and supplies rinsing
water froma | ower section of the outer tub into the washing and

dewat ering tub through the first discharge port by way of the first water
convey portion while spattering suppl 'hed wat er using the vane, and

when the water |evel in the washing aRd dewatering tub is equal to a
second predeterm ned water |evel which is higher than the | evel of the
second | ower inflow port, themachi ne keeps the drain valve closed in the
rinsing step, rotates the washing and dewatering tub, and supplies rinsing
wat er €lzomst he | ower section of the outer tub into the washing and

dewat ering tub,thrqugh the.first and second di scharge ports by way of the
first and se o‘ﬁd"‘?ﬁg{lgg YCUBPIFBI®S while spattering supplied water -
usi ng the vangashitl AN VMU ABSIRAGThAD rétRPHle G SItor fn RROVI ded in
an upper section of an_outer tub for housing a washing and dewatering tub.
The up‘ﬁ‘é‘Frg’B aP $eetioRthapendy i nfl ow port and di scharge ports communicating
wi th each otdiesutef heh GH BSudiH® (RS akRWES ah D EbOWLPRS Butl;n an i nner

peri pheral surface thereof, and water convey portions are provided for
connect i ng tACUPRRASOVERPIOHA¢bHE anwpper seefidrpofiihsarutenfilew port. Each one
of discharg sl i - r n . portions
makes a set%%ﬁfgﬁ%{%@i%#g st_gp*g'%}hgg\?aghé%atg%g]ga%&a%%gﬁ 3%&%’5 rotated
when a wat erd §zaje pPoreprsvededninng baar srichion efdheoutavtaib; and rinsing wat er
supplied fr : LO: Qut.er ] ough the of discharge
ports by wa%n%lfaaﬂtlﬁr\éﬁ;ﬁa{tﬁggb%%n%\gg{/n%%???%ﬁ?eiésrg%sﬁg%étter ed in the washing
and dewat er ianganeuronydesl name oprerpeatgeharal hottomtsenfyrerseptian af tlot t om

sur f acg, SERE1LQQ &%fwe{tgﬁn\é’%ﬁﬂi ng and dewatering tub. Accordingly, a constant
rinsing perfornmance can-be reliably exerted with | ess water even if a tap
wat er pr essuar@duirglityonf didhargg poits 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 inflow port with the
first
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discharge port; and
a second water convey portion for connecting the second lower inflow port with

the second discharge port.

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.



