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1 WASHING MACHINE BACKGROUND OF THE INVENTION 5 1. Field
of the Invention The present invention relates to washing machines having
wash, rinse, and spin-dry cycles and managing the rinse cycle efficiently
with a small amount of water. 10 2. Background Art For resource saving
purposes, conventional washing machinés of this type perform a rinse
cycle in which water is sprayed onto laundry in the washing/spin-drying
tub from above while rotatingig O @ithDACITNNE the water in the tub.
15 Fig. 6 is a sectional side view of such a conventional washing

machine. In Fig. 6, the washing machine includes cabinet 1 in which outer

tank 3 is resiliently sus nde% b lurality of suspensions 2.
Suspensions 2 ab&m% ﬁfﬁéfﬁﬂ@.@%&%@%r tank 3is
washing/spin-drying tub 4 for holding laundry. Tub 4 is arranged 20
rotatably around washing shaft 5a and spin-drying shaft 5. Washing shaft

5a s bpllow and teubleaiructured. Washing/spin-drying tub 4 is provided

at its inner bottom with pulsator 6 rotating to agitate the laundry, and is

further Jroviged sits ivoteorhivitir elahe ote W astti mdraimavdivedd. B5ving wash,
Washing/spin-drying tub 4 is further provided in_ its inner wall_with a large
RLPiBerSrsARIPRBISS i foF drafhyRnTRENGdhinpl e GiRle fiffeiently with
include, tor 9 under the bottom of outer tank 3. 2 Motor 9 transmits

F%tsa%grﬁ v%gﬁcoéﬂli Q[(g) gﬁ&grmechanism 11 having a

2. Background Art

For resource saving purposes, conventional washing machines
of this type perform a rinse cycle in which water is spraved onto
laundry in the washing/spin-drying tub from above while rotating the
tub without storing the water in the tub.

Fig. 6 1s a sectional side view of such a conventional washing
machine. In Fig. 6, the washing machine includes cabinet 1 in which
outer tank 3 is resiliently suspended by a plurality of suspensions 2.
Suspensions 2 absorb vibration during spin drying. Inside outer tank
3 is washing/spin-drying tub 4 for holding laundry. Tub 4 is arranged
rotatably around washing shaft 5a and spin-drying shaft 5. Washing
shaft 5a 1s hollow and double structured. Washing/spin-drving tub 4
is provided at its inner bottom with pulsator 6 rotating to agitate the
laundry, and is further provided at i1ts bottom with drain hole 7 and
drain valve 8.

Washing/spin-drying tub 4 is further provided in its inner wall
with a large number of small holes 4a for drainage. The washing

machine further includes motor 9 under the bhottom of outer tank 3.
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clutch mechanism and a braking mechanism. Drive mechanism 11
includes a clutch switching device (not illustrated) which applies or
releases the brakes of spin-drying shaft 5. 5 During the wash cycle,
spin-drying shaft 5 is braked, and washing shaft 5a is driven to rotate
pulsator 6 for agitating the laundry. Durihg the spin-dry cycle, on the other
hand, spin-drying shaft 5 is released from braking and drain valve 8 is

PRARSALQ Fatate, washingispinwryingiiub @+ 30T he-washingnvate o heving a

rinsing water in outer tank 3 is drained outside the machine through drain
tlalech and drainivalve 8dat fheabottgnmefedisten sank 3. The washing

machine further includes water level detector 12 formed of a pressure

sensor GMHHECIKE efhihidBtekls theINARS 1avalit hshmg/Ebingrgingice (not

ty 4 AL gt of 15 e wash exele. waler lovel geteciar 12 coniigls o0, 5

waier iy Subpiied HBrékample, Up'to a predeteriine vV

Dhe Migshing maghine furtherineludas; cabigrb eover ik4donicayeitithRashing
top of cabinet 1. Cabinet cover 14 includes openable lid 15 and control

deyifte 26 having are aperatian gdisplay part o€ aBinktr2 G goheetri hg futthedaundry.
includes feed valve 17, which is connected to a water tap or the like for )
Buggmmd hatepia washingrpircan/ing tabher duiedl devrdrsingdealt 5 is
av\r}nicroc mputer a%q oﬁher components so a%;o confrol motor 9, %cl%ltch fat
EWitEHIRG dVR8 (Nt AffdERatB) re8GVAve 7 and drdin VANE S 10 rotate

hgeely canirlling e, 43 wash, rinse, and spin-dry cycles. The
conventional washing machine structured as above operates as follows. 3

The washing water or the rinsing water in outer tank 3 is
drained outside the machine through drain hole 7 and drain valve 8 at
the bottom of outer tank 3. The washing machine further includes
water level detector 12 formed of a pressure sensor or the like, which
detects the water level in washing/spin-drying tub 4. At the start of
the wash cycle, water level detector 12 controls so that water 1s
supplied, for example, up to a predetermined water level "A”,

The washing machine further includes cabinet cover 14 for
covering the top of cabinet 1. Cabinet cover 14 includes openable Iid
15 and control device 16 having an operation display part. Cabinet
cover 14 further includes feed valve 17, which is connected to a water
tap or the like for supplying water to washing/spin-drying tub 4.

Control device 16 includes a microcomputer and other
components so as to control motor 9, a clutch switching device (not
illustrated), feed valve 17, and drain valve 8, thereby controlling the
wash, rinse, and spin-dry cycles.

The conventional washing machine structured as above

operates as follows.
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Fig. 7 a flowchart showing a wash cycle of the washing machine. In the
flowchart, when a wash cycle is started (5100), drain valve 8 is in the
closed state. The user opens lid 15, loads laundry into
washing/spin-drying tub 4 (5101), turns on the power switch (S102) 5 and
turns on the start switch (5103). As a result, feed valve 17 is opened
(5104) and water is supplied to the predetermined water level "A" (S105,

5106). Then, Metasd inhsiartelldR1h ) doratatecpuisatdrtd ofer yushipaihehine.
laundry. When a predetermined time period has passed, motor 9 is 10

fuorrtde: offoB b8 51 6d)¢o complete dhelwashstyete (513 0P Pigd 8asmvalve 8 is
flowchart showing a rinse cycle of the washing machine. In the flowchart,

WhehBs rifkesegeisie Rarted ES2003 AP IR blekon Htide wagpdry into

cycle. drain valve 8 is opened,( nd the clutch,switching device in
SRR p 0 IV Rl R R 102

ERIRRSRE HOM Praking,:5e thak wasiRA/SRIN-dryin gy tul dus repdyta ke 17 is
around spin-drying shaft 5 (5202). When drainage is completed (5203),
mptored i$30thBdaondtor peefoim smpiniéedadiath spinedryt (3204 elinngter level

which_ 20 washing/spin-drying tub 4 is rotated at a(sgee of 700 to 800
RN S atAd is thRegerttriaaIy terlaritad (S Watihe dtbrgenisator 6

rf%%idues%q t%ff!ﬁgqggﬂa rremoved with the washing water. When a

predvc‘erfrierml“lfﬁ1 me periody has passed (S205), motor 9 is turned off

(S206). GansRAHERIS dBedalalianISReRHOfp 251 WASHIRG/SPIREININGHYBA o i
is gradually reduced, and the clutch switching device in drive mechanism
thineditdidd.1A8 aSas1th, tspindnyingeshiaét S isdiraredy($207Plo once

Stop Wa%t];gglgpi?s-dgyi??owchart showing a rinse cycle of the washing
machine. In the flowchart, when a rinse cycle is started (S200) after
the completion of the wash cycle, drain valve 8 is opened (S201), and
the clutch switching device in drive mechanism 11 is switched. As a
result, spin-drying shaft 5 is released from braking, so that
washing/spin-drying tub 4 is ready to rotate around spin-drying shaft 5
(5202).

When drainage is completed (S203), motor 9 is turned on to
perform  an  intermediate spin-dry  (S204) during which
washing/spin-drying tub 4 is rotated at a speed of 700 to 800 r/min.
The laundry is thus centrifugally dehydrated, so that the detergent
residue on the laundry is removed with the washing water.

When a predetermined time period has passed (8205), motor 9
is turned off (8206). Consequently, the rotation speed of
washing/spin-drying tub 4 1s gradually reduced, and the clutch

switching device in drive mechanism 11 is switched. As a result,

spin-drying shaft 5 is braked (S207) to once stop washing/spin-drying
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4 tub 4. Later, the clutch switching device in drive mechanism 11 is

switched again. As a result, spin-drying shaft 5 is released from braking,

so that washing/spin-drying tub 4 is ready to rotate around 5 spin-drying

shaft 5 (S208). Motor 9 is repeatedly turned on (S209) and off (S210),

allowing washing/spin-drying tub 4 to belrotated at a low speed of 30 to

50 r/min on average for a predetermined period of time. At the same time,
fe@daalve 17 is opened (S211) to supply tap water or the like in the form

of a shower into washing/spin-drying tub 10 4. The water is evenly

distributbd terthéhaunting durigic: ehetiendle wial offwashivy/spircaangm 11 is
tub, 4. This allows the detergent residue on the laundry to pe diluted or
R \OR@Awatch et HEST LupFeR 1P % Bredtidthined peirigsred. from

i (9212), f Vv ' 1ed0ff - dgaj is t 1
R e A e e SR e roand
spitchad-iAs aregdltsspirdsing sMafod is hukes (a248)fotsiened on (S209)
washing/spin-drying tub 4, thereby completing the rinse cycle (S216).

Witk fh FhEe)cyeléoy o pretel i maishingdpinzy ngbtub widrorateetad at a

a speed of 700 tg 800 rImin. This high-speed centrifugal .20 dehydration .
FRFGURRAWafEr HoOMPHRVIFURHY,. WnRREFEZSH IS RYREekeasmpRieperiod of

‘uhi%a%e”e%]tg%}%vcé%srr?%e&]&@?' ded %US %f‘?’r%j(g%%‘fg’ﬁg(@glt‘?%o@%bply tap

rinse me en the Taundry weight is, for e was

sl Meesthe R HO Inofhwaler GOHRaPIneingrtoine walehiayekpin afging tub

the rinse cycle uses 15 25 to 25 L of water in the form of a shower. The
Anselyelavigtieterrded ¢a L proiiste Budfieiéritrinbimg aeffedrwitl wirgidiontne inner
%ﬂ?yg%%&a}gie{ig/spin“drymg tub 4. This allows the detergent residue
on the laundry to be diluted or removed.

When water has been supplied for a predetermined period of
time (8212), feed valve 17 is turned off (8213), drain valve 8 is turned
off (§214), and the clutch switching device in drive mechanism 11 is
switched. As a result, spin-drying shaft 5 is braked (S215) to stop
washing/spin-drying tub 4, thereby completing the rinse cycle ($216).

When the rinse cycle 1s completed, washing/spin-drying tub 4 1s
rotated at a speed of 700 to 800 r/min. This high-speed centrifugal
dehydration removes water from the laundry. When the spin-dry
cvele is completed, the series of cycles are completed. |

In the aforementioned conventiona! rinse method, when the
laundry weight is, for example, 8 kg, the wash cycle uses 50 to 70 L of
water corresponding to the water level “A”, and the rinse cycle uses 15
to 25 L of water in the form of a shower. The rinse cycle is intended to

provide sufficient rinsing effect with a minimum amount of water.

This technique is disclosed in Japanese Patent Unexamined
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This technique is disclosed in Japanese Patent Unexamined 5

Publication No. H08-117478. In the rinse cycle of this conventional

structure, when tap water is used, the rinse time is controlled by opening

and closing the feed valve for a predetermined period of time. This

causes a reduction in 5 the amount of witer to be supplied when the tap

water pressure is low, supplying an insufficient amount of water to the

Rt t Rartigwafyoshenthe @amount of fabric is large, the rinse cycle

can be over without making water fully permeate the laundry, thereby

resultind inthadégsatesrising. thisStonmeaRy OH FHEINVENMDNARD water
object qf the present invention is to provige, a washing machine that

ol SHEIGRPARAFERIS TG S Vit SRRAN S srk G el e foed
OIS, 19P WaIPL PIESSUE SO, 8 FNS Mashing maching. 2o qeiGion in

the present invention includes: a motor for driving a pulsator; a

Yias hiRG/SRID S yina: 8ubs having: e Ruisates arcdroadretatalpabtaire is low,
inner bottom thereof; an outer tank having the washing/spin-drying tub
thepeityiagop sovenixelfiol the topofaba butetankasedrivémedshanishaundry.
under the bottom 20 of the outer tank, the drive mechanism having a

ElEHTRERHAN e BeldciFaR SRtRING tHA TotnBhest thBhISEr Aite can be
NSO Jumsjf%rg;%@tﬁg 3 hsaltemygldhe o

nk;
Y, thereb
ain'valve Tor openingand clo ole; a feed va %rga Y

centinlling yatelsupphiatesthenwashing/spin-drying tub; a water level 25
detector for detecting the water level in the washing/spin-drying tub;

2%

SUMMARY OF THE INVENTION

An object of the present invention is to provide a washing
machine that provides efficient and stable rinsing effect with a small
amount of water when the tap water pressure is low.

The washing machine according to the present invention
includes: a motor for driving a pulsator: a washing/spin-drying tub
having the pulsator arranged rotatably at the inner bottom thereof; an
outer tank having the washing/spin-drying tub therein: a top cover
fixed to the top of the outer tank; a drive mechanism under the bottom
of the outer tank, the drive mechanism having a clutch mechanism
selectively switching the rotation of the pulsator and the
washing/spin-drying tub; a drain hole at the bottom of the outer tank;
a drain valve for opening and closing the drain hole; a feed valve for
controlling water supply to the washing/spin-drying tub; a water level
detector for detecting the water level in the washing/spin-drying tub:
and a control device for controlling the operations of the motor, the

drive mechanism, the drain valve, and the feed valve, and further
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and a control device for controlling the operations of the motor, the drive
mechanism, the drain valve, and the feed valve, and further 6 controlling

a wash cycle, a rinse cycle, and a spin-dry cycle. The

washing/spin-drying tub has a rear fan arranged at the bottom outer edge
thereof. The top cover has a top inlet po?t and an outlet. The outer tank

has a bottom inlet port at the inner circumference of the 5 bottom thereof,
amﬂtawﬁtﬁgﬂawmﬁmceﬁmhwntcatéﬂsuitbsthbeboﬁtﬁm zinlephmdajﬂdcljnde The
top inlet port of the top cover. In the rinse cycle, when the drain valve is in

tesdiosadsstretidnize Whtdrdeval maﬁref@\raﬁﬁngrsmﬁlcﬁryuﬁé@ubmgm outer

chershepsienpheliaiorees ot e RS UL

@ﬁt%{e%éﬂﬁkthﬁ HNgINg, WalR" SieEedynhe Potipmighite QHI@ﬁfﬁ‘fE‘lbsnce of the

raised through the water flow path and sprinkled through the outlet of the

R coNER Mo UTe Maghing/spin-diyirg gubh Thissituctiuse tkebpsi thndianbottom
the amount of water to be applied 15 to the laundry regardless of the tap

wd@r @@sts@redaw@w.ﬁg)axmmermm&@ls@namtwmerIa gde rinse cycle,
ce-cir ed.so a to remove, the detergent reS| the laundr

G SR IRAG IS Fh b G, HOTAATY AN AT OVIER SR in the
%é@ﬂﬁ’gg%{) lclflw W&%Wﬁ%%t%fe%%'}%{i‘“ﬁ“ﬁ?eagt@%ﬁned water level as

DESCRI THE DRAWINGS Fig. 1 Is a sectional side view of a
washingsmaghinevagaoreingdd afest embedimantof the ptésenpulsator, the

invention. Fig. 2 is a flowchart showing a wash cycle of the washing
washing/spin-drying tub is started to rotate.  As a result, the rinsing
water stored in the bottom of the outer tank is raised through the
water flow path and sprinkled through the outlet of the top cover into
the washing/spin-dryving tub.

This structure keeps constant the amount of water to be applied
to the laundry regardless of the tap water pressure, allowing a
predetermined amount of water to be force-circulated so as to remove
the detergent residue on the laundry in the washing/spin-drying tub.

Thus, the washing machine provides stable rinsing performance with

low water consumption.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a sectional side view of a washing machine according to
a first embodiment of the present invention.
Fig. 2 is a flowchart showing a wash cycle of the washing
machine according to the first embodiment of the present invention.
Fig. 3 1s a flowchart showing a rinse cycle of the washing

machine according to the first embodiment of the present invention.
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Fig. 3 is a flowchart showing a rinse cycle of the washing machine

according to the first embodiment of the present invention. 7 Fig. 4 is a
sectional side view of a washing machine according to a second

embodiment of the present invention. Fid. 5A is a flowchart showing a part

of wash and rinse cycles of the washing machine according to the second
embodirReg! afithe &prosenl isMantioawHd. HBrissa fiowebarhshewibgothding to
remaining part of the wash and rinse cycles of the washing machine

aceording tothe devend entbsdirient Bt tHevisrebient-invention. Fig. 6 is a

sectional side_view of a conventional washing 10 machine. Fig, 7.is a
owonank Sron ot K e RS LA TR R, cycles of

Fig Bl afigwehan siguing 2. 0nseavele of fhe canyentional, Washing: of the
machine. 15 DETAILED DESCRIPTION OF THE INVENTION

bkedinpis afike. present invention will be described as follows with
reference to drawings. Like components are labeled with like reference
numeral§'igithiid sisest fowiedsterlerionedthe cemventiongl exampfethe wash

and, hence the description thereof will be omitted. Note that the present
AUENTOR1& nbY et tothesd EHBBAnBAR: MRS EMBBBIMENRE sccond

embodiment of the present invention.

Fig. 6 is a sectional side view of a conventional washing
machine.

Fig. 7 is a flowchart showing a wash cycle of the conventional
washing machine.

Fig. 8 is a flowchart showing a rinse cycle of the conventional

washing machine.

DETAILED DESCRIPTION OF THE INVENTION
Embodiments of the present invention will be described as
follows with reference to drawings. Like components are labeled with
like reference numerals with respect to the aforementioned
conventional example, and hence the description thereof will be
omitted. Note that the present invention is not limited to these

embodiments.

FIRST EMBODIMENT
Fig. 1 1is a sectional side view of a washing machine according to
a first embodiment of the present invention. In Fig. 1, the washing

machine includes washing/spin-drying tub 18 whose mner wall has a
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25 Fig. 1 is a sectional side view of a washing machine according to a

first embodiment of the present invention. In Fig. 1, the washing machine
includes washing/spin-drying tub 18 whose inner wall has a 8 large

number of small holes 18a. Tub 18 is provided at its inner bottom with

pulsator 6 rotating to agitate the laundry®When a wash cycle is started,

water is supplied up to a predetermined water level "A" (shown by a chain
lineycand ptiteatos 6 inralatdchies wash thelhlaub@rys Washinb/dpintdiyindnner
tub 18 is provided under its bottom with a plurality of fin-shaped rear fans

o tigdatedtdonnlvaie  The Wadhmg aeaite farther latndes. ouldhanka wash

20 having_rotataple washing/spin-drying tub 18 therein, and furth
AIGE HHAR Hiic™ Rt ar VA 55 e APIAGLE A8 SoTafebrleve!

oyter 1) fank 39 Q%E'éﬁqplﬁ%%ﬁngﬁr&q%rd’l@g%]r f%r%t%'ﬂ%e\ﬁafgﬁjﬂ@é(sh the

path 23 for conveying water. Outer tank 20 further includes bottom inlet

bort-at thevhetionpndinned wah 21t The vater whichifed emiéredits bottom
bottom inlet port 22 can be drawn upward through water flow path 23. 15

@iithr 2apkuze futhet faslsdertat deayhnasshipadiiop cbvervaeied to

the top gpening edge thereof. Top ¢covey 26 has.opening 30 at its center .
(hrough AT B TERRAEEGAE) 16 B Dot F08 bqVE 20 HElbaey havin
WGt F(*Hkr%?y%&r%ﬁn%'?gptﬁp &9%/%? utlet, 28 Wﬁ%%fefiyxi!‘%ﬁ‘a” ggﬁtﬁmﬁq}ude &

of a plurali oles as the 20 passages of water to be supplied to

WaghinBsRinT-aiyihd fubnl 8 viadeedovalveil 7. Jap sayer autlet 20 iacaies outer
below water filling port 27 is directed to the inside of washing/spin-drying
fisnk8 2Pop Edwer 26 afukth2? inatddennep imetlbot 28 e tocatiy water flow
%oé{ggsg%ngggcgontygytiox?g water. Outer tank 20 further includes bottom
inlet port 22 at the bottom of inner wall 21. The water which has
entered bottom inlet port 22 can be drawn upward through water flow
path 23.

Outer tank 20 further includes flat doughnut-shaped top cover
26 fixed to the top opening edge thereof. Top cover 26 has opening 30
at its center through which to load the laundry to be washed.

Top cover 26 includes water filling port 27 and top cover outlet
29. Water filling port 27 is formed of a plurality of holes as the
passages of water to be supplied to washing/spin-drying tub 18 via feed
valve 17. Top cover outlet 29 located below water filling port 27 is
directed to the inside of washing/spin-dryving tub 18. Top cover 26
further includes top inlet port 28 in a location corresponding to the top
end of water flow path 23 in such a manner that top inlet port 28 is
water-tightly fixed to tub 18.

With this structure, the water supplied via feed valve 17 passes

through water filling port 27 of top cover 26 and top cover outlet 29,
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end of water flow path 23 in such a manner that top inlet port 28 is 25
water-tightly fixed to tub 18. With this structure, the water supplied via

feed valve 17 passes through water filling port 27 of top cover 26 and top
cover outlet 29, 9 and is sprinkled into washing/spin-drying tub 18. On the
other hand, the water drawn upward thr%ugh water flow path 23 passes
through top inlet port 28 and is sprinkled through top cover outlet 29 into
waghingspinklryihgriub 48.<hiMgshimg/shipidryingiubsl8 i© statedtdher hand,
rotate when the water has reached a level where pulsator 6 is not

tomplecety sbekea inputer ddik 20 2hhi wdd HeNowatis twaddsrydhrough
"B" of Fig. 1. A It, th ter js stirred by t ' tion of :
A S RSB E BSOS o
g}}}ggﬁ&@,@ﬂmr’&ig}@{?ggga,srjses water flow path 23 and sprinkled

through "top cover outlet 29 into washing/spin-drying tub 18 in a circulating

manner Whehimghinginaehing fuiherdnclusies-codttol tevice ahandthe water
water level detector 24. Control device 25 includes a microcomputer 15
hag cenrbisdtre loash whese analspinu§ tyahes. WaBH960kY derekiit 21 outer

which is formed. of a pressure, sensor or the like, is. commupic Wit
0 Bt poTion S ar (HE 0 et TOLF Betor o cohvbl tle A¢ 2
YalehPrassurg inopter tank 20 4nin annelegtin sianal et COMPAESNEins 19

signal with water level values 20 predeterminedﬁby control device 25,
theteby deteatingdieumashing ovgdet devel fre wiasteng/giineryihg tiltkd: enters

More specifically, water level detector 24 detects, for example, the
bredeterminet! watéridvetises water flow path 23 and sprinkled through
top cover outlet 29 into washing/spin-drying tub 18 in a circulating
manner.

The washing machine further includes control device 25 and
water level detector 24. Control device 25 includes a microcomputer
and controls the wash, rinse, and spin-dry cycles. Water level
detector 24, which is formed of a pressure sensor or the like, is
communicated with the bottom portion of outer tank 20. Water level
detector 24 converts the water pressure in outer tank 20 into an
electric signal, and compares the signal with water level values
predetermined by control device 25, thereby detecting the washing
water level in washing/spin-drying tub 18. More specifically, water
level detector 24 detects, for example, the predetermined water level
“A” at the start of the wash cycle and the low water level “B” at the
start of the rinse cycle.

The washing machine of the present invention operates as
follows. Fig. 2 is a flowchart showing a wash cycle of the washing

machine according to the first embodiment. In the flowchart, when a
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"A" at the start of the wash cycle and the low water level "B" at the start of
the rinse cycle. 25 The washing machine of the present invention operates
as follows. Fig. 2 is a flowchart showing a wash cycle of the washing
machine according to the first embodiment. In the flowchart, when a 10
wash cycle is started (S400), drain valv&® is in the closed state. The user
loads laundry into washing/spin-drying tub 18 (S401), turns on the power

auiteh (AR2)apthittad (Bhe)stantawitchl(G403)s As ahresldt;ddestuatve The
17 is opened (S404) and water is supplied to the 5 predetermined water

lene "Wasa 08y mhen ied VATBITRIS RiBsedy 19206 Andinidi0d Is turns on
started (S407). At thi ent, the power of motor 9 is transmit

L6161 WASHr AN SE0o 8T el Bt S BT As o
f%@?l‘%‘?sf’é@&f‘%gdﬂg% the laundny with it saaifatingiPQuet and R WARIA to the

stream generate its rotation. 10 When a predetermined time period

Pas hassedi MALow 3 istureesl off\ (S4DE) H409) teegniipleievthbrwassh is closed

cycle (S410). Fig. 3 is a flowchart showing a rinse cycle of the washing
esavtomimgidttie fitstsebdddent. InAtetidwcnam aientheringaver of

cycle is started (S500) after the completion, of the wash cycle, 15, drain

PR & apasth iSRS (18 H Bt d MR BTt ecd 50 a5 to
(nQtillysirated) ' ' result «sRINzAW SR

o T e A A U Ty with st

pAaY {00etgie REQUNLhIPIAIHYIRG 8ATts B (9902 20 Wi e diaindge isotation.

completed (S503), an intermediate spin-dry is performed. More
SPbeificallprmdede o nehddor B0 rtapassed, motor 9 is turned off
(S408, S409) to complete the wash cycle (S410).

Fig. 3 is a flowchart showing a rinse cycle of the washing
machine according to the first embodiment. In the flowchart, when a
rinse cycle is started (8500} after the completion of the wash cycle,
drain valve 8 is opened (8501), and the clutch switching device
switches a clutch (not illustrated) of drive mechanism 11. As a result,
spin-drying shaft 5 is released from braking, so that
washing/spin-drying tub 18 is ready to rotate around spin-drying shaft
5 (8502).

When drainage is completed (8503), an intermediate spin-dry is
performed. More specifically, motor 9 is turned on (8504) to rotate
washing/spin-drying tub 18 at a speed of 700 to 800 r/min. The
laundry is thus centrifugally dehydrated, so that the detergent residue
on the laundry is removed with the washing water. The washing
water is drained outside washing/spin-drying tub 18 through the large
number of small holes 18a in the inner wall of tub 18 and discharged

outside the machine through drain hole 7 and drain valve 8.
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washing/spin-drying tub 18 at a speed of 700 to 800 r/min. The laundry is

thus centrifugally dehydrated, so that the detergent residue on the

laundry is removed with the washing water. The washing 25 water is

drained outside washing/spin-drying tub 18 through the large number of

small holes 18a in the inner wall of tub 18 and discharged outside the

machine through drain hole 7 and drain valve 8. 11 When a

predetefitirad finpe pésind-has passedd $EOS)Hdnbtor assethé8 BOF5), motor 9
(S506). Consequently, the rotation speed of washing/spin-drying tub 18 is
tradtiempaeduedd, 4RPHE clutcCensrairgddVice theriveotadinanistraad  of

is switched. As a result, 5 spin-drying shaft 5a s braked (S507) to once

SO NREHAIG A gt Wb 18, AF e SAHNE (e CHAlA Van e Jo Aipealuteh
Qwiﬁ&% Vﬂ%t@{cgaﬁlb%ﬂ%%%&%%ﬁ%k %Q (ﬁ%}iéﬁgﬁ.th%ﬂu@hre sult,
switching device in drive mechanism 11 is switched again. As a result,
spinrdiyirig sheaftba isrelebsed Jio 08 SODraking ceosttagt washing/spin-drying
washing/spin-drying tub 18 is ready to rotate around spin-dryiné; shaft 5a
t9b0d§. Febd Vhwesamis dpasediagim Y8510)8 andwerediélippicdhat water
the predetermjned water leve| "B, which is as low as the vicinity of the
83%%80@8@4)6%&8?%(@%&#,%5%% tor 9 is turned on again (S513),

and washipgisp NG b 19 OMIBESES ad offte:al A sRREBral O s
200 r/min for a predetermined period of time (5514). After being stirred in
theicigumferental diractionrbyuieardpng 49y theriskiaft wateiemedased from
bottom inlet port 22 and rises through water flow path 23. The rinsing

Watdrittonspaskas tirotlyn goppinlet porngstamd BYdsly spRkiedrtretgmround
R SR 20N #2408 auney I WasngeRin-Svng 0 4% (ss10),
and water is supplied to the predetermined water level “B”, which is as
low as the vicinity of the outer edge of pulsator 6 (8511, $512). Motor
9 is turned on again ($513), and washing/spin-drying tub 18 continues
to rotate at a speed of 180 to 200 r/min for a predetermined period of
time (S514). After being stirred in the circumferential direction by
rear fans 19, the rinsing water enters bottom inlet port 22 and rises
through water flow path 23. The rinsing water then passes through
top inlet port 28 and evenly sprinkled through top cover outlet 29 onto
the laundry in Washing/spiﬁ“drying tub 18,

Consequently, the detergent, which has permeated the laundry
is removed therefrom by centrifugal force. The rinsing water
containing the detergent residue is drained outside
washing/spin-drying tub 18 through the large number of small holes
18a in the inner wall of washing/spin-drying tub 18 and drops to the
bottom of outer tank 20. The rinsing water is again raised by rear

fans 19, passing through bottom inlet port 22, water flow path 23, and
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Consequently, the detergent, which has permeated the laundry is

removed therefrom by centrifugal force. The rinsing water containing the
detergent residue is drained outside washing/spin-drying tub 18 through

the large number of small holes 25 18a in the inner wall of

washing/spin-drying tub 18 and drops td4he bottom of outer tank 20. The
rinsing water is again raised by rear fans 19, passing through bottom inlet
posti2d ewatartfogy ipath 23¢ adelr]l 2 ridp srdetpait 28 inkthisigtdeoaodvisr outlet
sprinkled through top cover outlet 29 into washing/spin-drying tub 18. The
?o‘%clé&@umarahéﬁgéwaﬂémf@gebéhté&for%@e&é@?ﬁhﬁé@ Taemplmpeation

S514 the d id h
o S S R R R e o
lfewpgémffl 3pdal gadine E.{lé{ﬁﬁﬁyvtiﬁlﬁl%d@o’é%ﬁféﬂm%%dthe clutch of

drive mechanism 11. As a result, spin-drying shaft 5a is braked (S516) to

stop wastiinghspin deyingetin it dheimky sompletings thesiesge (38let), motor 9
(S517). 10 When the rinse cycle is completed, washing/spin-drying tub 4
1§ torinratlacsfspS6d o700 b 8be rMtkab rembkbingefBiiahewitches the

S TSR s s e e e s e

mfawm'%m@ﬁt%f wv&%ﬁlﬁg&ﬁmﬂryl eam'steﬂlél%gyrmpletmg

cycle, when the laundry weight is, for example, 8 kg, 15 to 25 L of water
thensaxstored]whihicorresponds to the water level "B" as low as the
vicinity of the outer edge of pulsator 6. In this situation,
washing¥¥pinrdifiag tutsa 8vsho it mpdstediorcasdiingiap el ririgiggtub 4 1s
\{'v()aggir:bglg‘!cnag é?)lgerc{] s?g(%oceg%},o ra}%%glllstsopggrlﬂ%(\jfg Q\gatel from the laundry.
This high-speed centrifugal dehydration is performed longer as a
finishing process than the intermediate spin-dry in the rinse cycle.
Thus, the whole cycles of wash, rinse, and spin-dry are completed.

In rinse cycle, when the laundry weight is, for example, 8 kg, 15
to 25 L of water is once stored, which corresponds to the water level “B”
as low as the vicinity of the outer edge of pulsator 6. In this situation,
washing/spin-drying tub 18 is rotated so as to force-circulate the
rinsing water. During this rinsing process, water is sprinkled and
permeated into the laundry and then removed therefrom, and again
sprinkled and permeated into the laundry and then removed therefrom,
thus increasing the effect of diluting the detergent residue on the
laundry.

Unlike the method in which water is applied to the laundry
while controlling the opening time of feed valve 17, the rinse cycle in

the present embodiment uses a small amount of water stored in the tub.

This keeps constant the amount of water to be supplied regardless of
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20 permeated into the laundry and then removed therefrom, and again
sprinkled and permeated into the laundry and then removed therefrom,

thus increasing the effect of diluting the detergent residue on the laundry.
Unlike the method in which water is applied to the laundry 25 while

controlling the opening time of feed valVé 17, the rinse cycle in the

present embodiment uses a small amount of water stored in the tub. This
Keepsapomstant the cmauat of Aater tosd isupblied redandiess of i ¢herovides
tap water pressure. As a result, the washing machine provides stable

pirrg pERGAREN RETAtT RISt NVabRsURIBtioha théreBy R praVEHipg, thereby
inadequate rinsing. 5 SECOND EMBODIMENT Fig. 4 is a sectional side
Eire%%?? ARG THa fﬁgléﬂcsé&%ing to a second embodiment of the

present invention. Before starting the wash cycle (before applying water

and detergent), control device 25 drives motor 9 for a short time with the
BEGDNDIDMBDDIMBdNGrying tub 18. Thus, control device 25 detects

the load such as the current flowing to motor 9 to detect the laundry .
weight, Thsrebissetingtiopebistdainey wakmasdliMore spedfcatgording to

LRSS PR ASNERE 5 ot el MENYSe A
L
BLiB2s anehBBogshown bisrchain linds)in FigifeThevigier lekels Bigdry in
and B3 are all as low as the vicinitypof the outer edge of pulgator 6 and
SEoeineEwith thaing tub 18, hus, control device 25 detects the load
such as the current flowing to motor 9 to detect the laundry weight,
thereby setting a predetermined water level. More specifically,
control device 25 controls so that the water level for the wash cycle can
be set at one of a plurality of levels, for example, three levels: Al, A2,
and A3 {shown by chain lines) in Fig. 4.

Control device 25 also controls so that the water level for the
rinse cycle can be set at one of three levels: B1, B2, and B3 (shown by
chain lines) in Fig. 4. The water levels B1, B2, and B3 are all as low
as the vicinity of the outer edge of pulsator 6 and associated with the
three water levels for the wash cycle.

At the start of the wash cycle, water level detfector 24 can
determine the water level according to the laundry weight. When the
laundry weight is large, water is supplied to a high water level Al.
When the weight is medium, water is supplied to a medium water level
A2 and when the weight 1s small, water is supplied to a low water level

A3.

The water level for rinsing is also set at one of the plurality of
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20 three water levels for the wash cycle. At the start of the wash cycle,

water level detector 24 can determine the water level according to the

laundry weight. When the laundry weight is large, water is supplied to a

high water level Al. When the weight is medium, water is supplied to a

medium water level 25 A2 and when thé‘%/veight is small, water is supplied

to a low water level A3. The water level for rinsing is also set at one of the
Rluedlity oWk levhis 1 hedrthevieigiory sveightistlege aberwaterl levekis at B1.
set at B1. When the weight is medium, the level is set at B2. When the
Weignt tBesmaizine levaiad serar®s. layel 5a aab a8 Bre flol@sarkhe weight

showin%t%%wzsh gnq rinie 5.¢cycles of the washing machine according
18 iR ARG ARVSdiment & "present invention. In the flowcharts,

when a yash nygleéﬁét%’ﬁ%ﬁgGEg%g@?t@lyﬁcﬁnj?ﬂg R LCIQeRStalRd rinse
The user loads laundry into washing/spin-drying tub 18 (5601), turns on

the pewer switeha (5602) nandiuies o dhd isigrtswitoh £8603)% Ambaodsuignt of
the amount 10 of fabric detection control starts to operate (S604) to detect

tAumBRe SwaigH Tontipe-loddsien BeWdadtrentiairg Yo e sistsris started
th ter level of Al (high), A2 i A is displ

(0 e FotmienE R ity S delRsh RS0 dlsg (SRR, TRgndry

HSES GRY IAREHGE: ADARRIAPTIAIE afRougkefdetelgent iglo i power switch

washing/spin-drying tub“18 according to this display (5606). When 30

$860s had passedaitehthedaundry ingigh’ &0 Bletectedaarbtien the amount
water level and the recommended quantity of detergent are displayed
(SebB)rfectevard oy rosgsnbdto starttooperate S604) to defect laundry

weight from the load such as the current flowing to the motor. Then,
the water level of A1 (high), A2 (medium) or A3 (low) is displayed, and
the recommended quantity of detergent is also displayed (S605). The
user can introduce an appropriate amount of detergent into
washing/spin-drying tub 18 according to this display (S6086).

When 30 seconds has passed after the laundry weight is
detected, and then the water level and the recommended quantity of
detergent are displayed (8605), feed valve 17 is opened to start to
supply water (S608). Water is supplied to the set water level of Al,
A2, or A3 (S609, S610), and motor 9 starts to rotate for a washing
process.

A rinse cycle is started (S701). First intermediate spin-dry is
performed (8702), and then water for rinsing is supplied (S703).
Water 1s supplied up to the water level B1, B2, or B3 when the laundry
weight is large, medium, or small, respectively (704).

After this, in the same manner as in the first embodiment,

motor 9 is turned on again (8705) to rotate washing/spin-drying tub 18,
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supply water (5608). Water is supplied to the set water level of Al, 20 A2,
or A3 (5609, 5610), and motor 9 starts to rotate for a washing process. A
rinse cycle is started (S701). First intermediate spin-dry is performed
(§702), and then water for rinsing is supplied (5703). Water is supplied up
to the water level B1, B2, or B3 when th€laundry 25 weight is large,
medium, or small, respectively (704). After this, in the same manner as in
the fisshembadimant, onotereiihtisned-oivagait{3A0a)de.rotate
washing/spin-drying tub 18, 15 performing a rinse cycle with

force-cirbsladedavihed Awdetrhibterherdisheforenthegeodiment provides a
embodiment provides a plurality of washing water levels, that is, a

ISR 3t B0l ERASN g WtdF K6 urhpion SecBr W BUAS 196ndfyels of
#%'éfgéﬂ%?%k%% 2 PEQYIdes apluLality, a5 f %gt‘ﬂ@t%!ﬁi/&!%r%el‘?ﬁi@g 42d also

y weight. As a result, when the laundry weight is ‘small, rinsing
isrperfierangdplith A s allf armewt ©fwater, therely sevingd Migtal The laundry
washing machine of the present invention prevents inadequate rinsing
wheghhe tabswataeprdssurdisnowh ehils proliding elglstabiesinsiHg rinsing 1s
perf rman&e Wit‘%Iow Waﬁr consum%%on. This water-saving feature is

BEEAN R PEL With HeBmBHRARBly High® ettt RESUMBRGH oF 2t
examp|eﬁ$b$hr9@§(gﬂ logd it kg Oégnonrﬁg "b%gggﬂn’ ih& washing prevents

machine of the present’invention, which provides a plurality of water levels
2E6ArsNg:R thnlaundry hts WRighh ardfereepeiseulaiesi wader, inldus providing

predetermined amount according to the water level, minimizes waste
wetblandistabilizep trdorimsimgeffectth low water consumption.  This
water-saving feature is useful for types with a comparatively high
water consumption (for example, the maximum load is 7 kg or more)
In addition, the washing machine of the present invention,
which provides a plurality of water levels according to the laundry
weight, and force-circulates water in a predetermined amount

according to the water level, minimizes waste water and stabilizes the

rinsing effect.
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16 What is claimed is: 1. A washing machine comprising: a motor for
driving a pulsator; 5 a washing/spin-drying tub having the pulsator
arranged rotatably at an inner bottom thereof; an outer tank having the
washing/spin-drying tub therein; a top cover fixed to a top of the outer
tank; a drive mechanism under a bottork‘f the outer tank, the drive 10
mechanism having a clutch mechanism selectively switching rotation of
W pulsatdmanchthéswashing/spin-drying tub; a drain hole at the bottom of
the outer tank; a drain valve for opening and closing the drain hole; a feed
valve for controlling water supply to the 1.5 washing/spin-drying tub; a
water level detector for. detecting a water level in the washing/spin-drying

fub: and™& RRFEIRS: SYRPIiliRg 8 perations of the motor, the drive
mechanijs &p&@ﬁrh\f%?rgag%tmas;ﬁ%qyalve, and further controlling 20

a wash cycle, a rinse cycle, anda spin-dry cycle, wherein the
washingispi-gying:tebifad ayiear fanudrrangedhat athottgmmbuses edgeranged
thereof; the top cover has a top inlet port and an outlet; the outer tank has
achetein inket porianan bmdosirddmisrehce 25 of a bottom thereof, and

a water flow path communicated with the _bhottom inlet port and the.top . .
inlet porf 8t M T80 EBVeRAR tRE fifSe EHERINAER BARRANE s

closed Séag%ﬁr?:%ver fixed to a top of the outer tank:

a drive mechanism under a bottom of the outer tank, the drive
mechanism having a clutch mechanism selectively switching rotation
of the pulsator and the washing/spin-drying tub:

a drain hole at the bottom of the outer tank;

a drain valve for opening and closing the drain hole;

a feed valve for controlling water supply to the
washing/spin-drying tub;

a water level detector for detecting a water level in the
washing/spin-drying tub; and

a control device for controlling operations of the motor, the drive
mechanism, the drain valve, and the feed valve, and further controlling
a wash cycle, a rinse cycle, and a spin-dry cycle, wherein

the washing/spin-drying tub has a rear fan arranged at a
bottom outer edge thereof;

the top cover has a top inlet port and an outlet;

the outer tank has a bottom inlet port at an inner circumference
of a bottom thereof, and a water flow path communicated with the
bottom inlet port and the top inlet port of the top cover;

in the rinse cycle, when the drain valve 1s in a closed state and
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17 the water level in the washing/spin-drying tub has reached a

predetermined water level as low as a vicinity of an outer edge of the

pulsator, the washing/spin-drying tub is started to rotate, and the rinsing

water stored in the bottom of the outer tank is raised through 5 the water

flow path and sprinkled through the outtkt of the top cover into the
washing/spin- drying tub. 2. The washing machine of claim 1, wherein
teforevastart nfithe washtdyclewthehcagttob oevicw degects b1 OHaandryached a
weight and sets one of a_plurality of water levels according to the

BEtEGET RIREF) Waight, herb s dsirdiing tre Teevalvenadtrg qigerof the
level detector so that the washing/spin-drying tub is filled, with an amount

B AP o BN 18 10 ST At IGU, Ahe T HE bt Ul nend. the

e

£antaldgvies sets png of a Rty b by water levals whichate A% IPWhrough

as the vicinity of the outer edge of the pulsator, the plurality of water

ténels heingrhssopiated avith thei pkiradityt nf wagdr tdvelsuolbe sbltetedop cover
before the start of the wash cycle; and when the set water level is

reseride, wetomesradnicE Hakesuthe washing/spin-drying tub rotate, so

that the rinsing water stored in 20 the bottom of the outer tank is raised

through the water flow path and sprinkled through the outlet of the top

goverig wESWﬁ?Qi%M@ﬁ@ﬂPQl@ﬁn 1, wherein

before a start of the wash cycle, the control device detects
laundry weight and sets one of a plurality of water levels according to
the detected laundry weight, thereby controlling the feed valve and the
water level detector so that the washing/spin-drying tub is filled with
an amount of water corresponding to the set water level; and

in the rinse cycle, the control device sets one of a plurality of
water levels which are as low as the vicinity of the outer edge of the
pulsator, the plurality of water levels being associated with the
plurality of water levels to be selected before the start of the wash
cycle: and when the set water level is reached, the control device makes
the washing/spin-drying tub rotate, so that the rinsing water stored in
the bottom of the outer tank is raised through the water flow path and
sprinkled through the outlet of the top cover into the

washing/spin-drying tub.



