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1 WASHI NG MACHI NE BACKGROUND OF THE | NVENTION 5 1.
Field of the Invention Enbodi nents of the
present invention relate to washi ng machi nes havi ng
wash, rinse, and spin-dry cycles and nmanagi ng the
rinse cycle efficiently wwth a small anmount of water.

10 2. Background Art For resource saving

pur poses, conventi onal mashing nachines of this type
performa rinse cyckgl g@ gl S sprayed onto
l aundry in the mashlng spln ylng b from above

while rotating the tub without storing the water in
the tub. 15Fig. 6 is a sectional side view of such a
conventional BASOKGR GANDNOF THEFINVENTIOE washi ng
machi ne i ncl udes cabinet 1 in which outer tank 3 is

resiliently suspended by a plurality of suspensions

2. Suspensions 2 absorb vibration during spin drying.
| hsFarddou Bre Imdet®n s washi ng/ spi n-drying tub 4 for

hol d dry s arranged 20 rot at abi
a?ouhggwégﬂﬂﬁrgn%a?f é“zi’l am&S%ﬁ ﬁma'rey.twgl sifdtic go washing
hﬁ% af% 5aai hoIe W gn ; 3rb|e truct red th
v%sﬁ Fsht g VAR £ P8 BT ded S &“s hfigeing the
l t th
au%%%“;‘n%ff?%‘i PARH £ ShBAL BN TN BE B
drain hole 7 and draln val ve 8. 25Washi ng/ spi n-dryi ng

tub 4 is further provided in its inner wall with a

10l ar geckhgirhard Akt snal | hol es 4a for drainage. The

washi ng machi ne further includes notor 9 under the
bot t omlefr mebercd sm\kmg purposes, conventional washing machines

of this type perform a rinse cycle in which water is sprayed onto
laundry in the washlng/spln—drylng tub from above while rotating the

tub without storing the water in the tub.

15 Fig. 6 is a sectional side view of such a conventional washing

20

25

machine. In Fig, 6, the washing. machine includes cabinet 1 in which
outer tank 3 is fe.siliently suspended by a plurality of suspensions.z.
Suspensions 2 absorb vibration during spin drying. Inside outer tank
3 is washing/spin-drying tub 4 for holding laundry. Tub 4 is
arranged
rotatabiv around washing sﬁaft Sa‘aﬁd spin-drying shaft 5. Washing
shaft 5a is hollow and double structured. Washing/spin-drying tub 4
is provided at its inner bottom with pulsatlor 6 rotating to agitate the
laundry and is further provided at its 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 inciudes motor 9 under the bottom of outer tank 3.
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2 Motor 9 transmts rotation via belt 10 to drive
mechani sm 11 having a clutch nmechani sm and a braking
mechani sm . Drive nechani sm 11 includes a
clutch switching device (not illustrated) which
applies or rel eases the brak of spin-drying shaft
5. 5 During the wash cycl e, g%in-drying shaft 5 is
braked, and washing shaft 5a is driven to rotate
Mauiths a@t orarsrhdrs agiatiid ota beét laundinive Dueéingnisne 11 having a
spin-dry cycle, on the other hand, spin-drying shaft
clmich metkasedn fawdnabibdiimg aredhdmasm.val ve 8 is
opened to rotate washing/spin-drying tub 4. 10The
was hi Bgiwateechanisme 11 nsuchgdmteercluhcloaveirtChm devige (not
dr ai ned outside the machi ne throu drain hole 7 and
ilnstirated)l whigh apnlies oorelsmses tél@t kegrid spinTéheying shatt 5.
washi ng nmachi ne further includes water |evel detector
Duzing ifed wish gyictesap-dansoe draftne s Reakehi apd Washmg

detects the water level in shln / spin-drying t
8 fttt RE 4% af¥1VeP 18 T tRadi %ilre% 3@1{ e é (FhuE the 1 laundry.

DA e Tor ey A daoout ! ﬁe%ﬁ{ﬁgtgs ASUBBLLEd: 00 5 5
isﬁs%vzh?ﬁg%ﬁ'i”e e Sl VR B sl UG g rotate

openahl e Lid 15 and control device 16 havi ng
WA AR R AR fpart - Cabi et 20’ cover 14

furthﬁﬁe'&%wﬁgh&%ﬁgfy@ Yfelfin thérclqm%&g@dtm 3 is

a water tap o e for supplyi ng wat er

i]%'dn(%&eue WY G HiHE tﬁrou h dr amqgaterfplanﬁeafaq% +hlve 8 at

udes a m croconputer and er conponents so as

tﬁep b%@%]ﬁobf '@ft@i‘ hnld $| U'RB &W‘sh?ﬁg rﬂa@ﬁiﬂ@@ufﬂ%r includes
lustrated), feed valve 17, and drain val ve 8,

wfaka@f ¢OYe ICQBES@bY | 170 {4 1i8e @ DIVR PreosE RS Bendtid o fihe- Hk¥, which
cycl es. The conventional washi ng machi ne

detidcus tthieed adsr Aboykeiopeidiies/asid-akimstub 4. At the start of

the wash cycle, water level detector 12 controls so that water 1is

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 1id
15 and control device 16 having an operation display part. Cabinet
cover 14 further includes feed valve 17, which 1s 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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3 : Fig. 7 a flowmhart showi ng a wash cycl e of

the washing machine. In the flowhart, when a wash

cycle is started (S100), drain valve 8 is in the

cl osed state. The user opens lid 15, |oads |aundry

i nto washi ng/spin-drying tub 4 (S101), turns on the

power switch (S102) 5 and turhs on the start switch
(S103). As aresult, feed valve 17 is opened (S104)

and waier7 asflswphhireshbwitpe prastady@ilaoiede Wedsiing machine,
| evel "A" (8105, S106). Then, notor 9 is started

I8 $he7flotvehnot atvh epuh saash ceclois washied(X10H)| duaikt yalve 8 is
When a predetermned tinme period has passed, notor 9
in stHe tlosnddstdffe. ( STI8: wk09)opem<cdmpl éde Ibhdswhshndry into
cycle (S110). Fig. 8 is a flowhart show ng a
wr&Sﬂﬂéagsﬂrih ufinghtulas K5A§ Lméhrne o theneoweowrieh, (S102)
when a rinse cycle is st arqt ed %8200) after_ the .
apdnprens on dhe ttarferitel IS0k ai As vaalroeull. ifeedperlag 17 1s
(5201) aqg the clutch switching device_in dr_ivg}r
oReRAd(PdP4 and veatier drespplded tostheprpdetesmined, yigr level

“FadAnAg S)okTor g cogtor DasBay I Lie rasasgrpmsator 6

Spi n-dryi haft, 5 (5202). When drai nage is
f omsg%%%%% Wdrysior 9'is turned on to perform an

R ST g o ©
! 2 ( .
BRI 5L VL HIFEY B e el
| aundFy%l ?d'ié%'?vﬁgwg&&?t tg}:ﬁ)%ﬁg%' %gri\ﬂ@& €yc e( %iédts e washing

Wien a pr ermned time peri as passe ,

MR hed 18 1 PRAY A drt( S408) -2 fﬁ{b%e%@tiEYSth%ﬁ} éSZOO) after

rotati on speed of 25 washing/spin-drying tu

1196 adubleYidr£69¢8d, waBH dt€e CHUARD valMé GidBpea¥l AS201), and
drive nechanism 11l is switched. As a result,

'tls@icmuﬂ:ﬂyisﬁ@tc&h@fgt d&vice fr dkbe S2hAnikth ance sviikhed. As a

washi ng/ spin-drying 4 tub 4.
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
(S202).

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 léundry 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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Later, the clutch switching device in drive nechani sm
11 is switched again. As a result, spin-drying shaft
5 is released from braking, so that
washi ng/ spin-drying tub 4 is ready to rotate around 5
spin-drying shaft 5 (S208). tor 9 is repeatedly
turned on (S209) and off (S2I0), all ow ng
washi ng/ spin-drying tub 4 to be rotated at a | ow
twwpaed of 30 to 50 r/mn on average for a
predeterm ned period of tinme. At the sane tine, feed
val veLdfter stlepehatt SAditghine slippty ihapdrnved ancohahizen 11 is
like in the formof a shower into washing/spin-drying
switlehtd AgaTihe wbd ex resudt,espin-dirging bl Hoid lreleased from
| aundry clung to the inner wall of
bivelsimigngdos phat ov ys i g/spint dryms tabl 4us tawalydeo enog@‘ret around
resi due on the laundry to be diluted or renoved
SpMnedrM&rshlaét aoésaodppM@@rf%rlsarqn@d@ﬁéy fuwragd on (S209)
perlod gﬂne (S212), feed valve 17 is turned off
andf)( S2d|0 allparing washingfspan dyipes tylss 49 begrppated at a
t he clutch switching device in drjve nmechanism11l.is
logpisperd ot 28 t@ PEst/min opi %Ywenévrsﬁaﬂe tpgmyipgg geriod of

(8215 tg)& e\rN‘?iSIr,)gl%,n (S Igg ‘%;%E)lg c}puet%led (é%&gﬁ%’%ﬁgpply tap
R A O AT S e o
d f 2
17 s ﬁl@%ﬁsﬁﬁge?{%n%@}?tff{m%?%yﬁo By TGS, Gt e e
TR P L) S0 ORI g i
oh Qﬁ | 3URdY %@bghf}g)ﬁtied ProfiidRl €, 8 kg, the wash

cyc e uses wat er corresponding to the

wat eryierely a . ha@dbé&@ sfdﬂiﬁ?e&)f@{- % Lp%%ae%érﬁm@ p%"md of

L of water in the formof a shower. The rinse cycl
tinfe (9L epredoHoy RIvRVL ¥as Shirhieal GHRYSRI B3] Afaief {abte 8415 Rurned

a mni mum amount of water. This technlque IS
offi @ 0Bednd tHapadnresk Raitehingnkxdes naddrive 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 (8216).
When the rinse cycle is completed, washing/spin-drying tub 4 is
rotated at a speed of 700 to 800 r/min. This high-speed centrifugal
dehydration removes water from the laundry. When the spin-dry
cycle is completed, the series of cycles are completed. |
In the aforementioned conventional 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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Publicati on No. HO08-117478. In the rinse cycle of

this conventional structure, when tap water is used,

the rinse tinme is controll ed by opening and cl osi ng

the feed valve for a predeterm ned period of tine.

This causes a reduction in 5 the anount of water to

be supplied when the tap water pressure is |ow,
PSYRBAMbAGNANHOBUAMK4GBent anount of water to the

l aundry. Particularly when the amount of fabric is

| ar gdn tHerinsesey dy of htanobeepvmmnalistHoetuTRaRY B! tap water

water fully perneate the |laundry, thereby resuyltijng
isl Gsédatiequahee riims m@.conéﬁrm @FEIFRE ¢ pipg the feed

Enbodi ments of the present invention provide a L
vaeehiorge meredeber miraed preove de’ 696 ci @E%S sAYSEE gpfgduction 1n

rinsing effect wwth a small anmpunt of. water, when the . low
teapmuatsrochwasenite hessuppied when the tap water pressure 1s 10w,

supplying an insufficient amount ‘of water to the laundry.
Particularly when the amount of fabric is large, the rinse cycle can be
over without making water fully permeate the laundry, thereby

resulting in inadequate rinsing.

SUMMARY OF THE INVENTION
Embodiments of the .present invention provide a washing
machine that provides effici¢ént and stable rinsing effect with a small

amount of water when the tap water pressure is low.



According to an aspect, there is provided a washing

machi ne conprising: a nmotor for driving a pul sator;

5a washi ng/ spi n-drying tub having the pul sator

arranged rotatably at an inn bott om t hereof; an

outer tank having the washing/spin-drying tub

therein; a top cover fixed to a top of the outer

t ank; a drive nmechani smunder a bottom of

the outer tank, the drive 10 nechani sm havi ng

¢l ut cheomdimgi tomaseheptdty hgra st BHIAE S of a‘f’?%lﬁn@f machine
the pul sator and the washi ng/spin-drying tub; a drain

- comlpeisatgt he bottom of the outer tank: a drain val ve
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for opening and closing the dramhole; a feed valve
for comatok lfongdrivdmer a PSIaEoto the 15
washi ng/ spi n-drying tub; a vvater l.evel ,detector for
deLecal mpshingispisrdreps ERDt RiAShiths/ SBP#B&P% fgranged
tu and
rotatably at an inner bottom thereof:

an outer tank having the washmg/spin-,drying tub therein;

a top cover fixed to a top of the outer tank;

o drive mechanism under a bottom of the outer tank, the drive
mechanism having a clutch mechanism selectively switching rotﬁati’on_
of the pulsator and the washing/spin-drying tub;

a drain hole at the bottoi:fn of the outer tank:

a drain valve for opening and ciosing the drain hole;

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

a water level détegtoy for detecting a water level in the
_Washing/spin'drying tub; and

2 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, Whereiﬁ

the Washing/ spin-drying tub ﬁas 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 innei' circumiference
of = 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 1s1n a closed state and



a control device for controlling operations of the
notor, the drive nmechanism the drain valve, and the
feed valve, and further controlling 20 a wash cycl e,
a rinse cycle, and a spin-dry cycle, wherein the
washi ng/ spin-drying tub has a rear fan arranged at a
bott om outer edge thereof; the top cover has a top
inlet port and an outlet; 62 " the outer tank has
a bottominlet port at an inner circunference of a
bottom thereof, and a water flow path comuni cated
the t Wafete toted ofmi ks W@ﬁhléﬁéﬁﬁlnedtmpbu gt ey t rediched a
the top.cover; in_the rinse cycle, when the drain
PIpAlefer g ey V&at&%@cﬂs@f‘aﬂ@ ahdt VBEDITeohaneruteavedge of the

vifRaleh efi n%ﬁ%@p A as 'Fob f S4vied: b tsptare annd the
riBGE TREEARE T T RaDETIROL REE FFHET fBhhdpariced through
tiy O%Ed 'fQOV{’hr?Sa e TP S SO ELDF R PV P Bigliop cover
mttlgeﬁ nﬁg %?ﬁn&d’y&ﬁc%\/% into the

This structure keeps
constant the amount of water to be applied to the
| aundTyist egacalireseddfs thesthap thataamopitesSuwwater to be applied
all ow ng a predeterni ned anount of water to be
td otloe- iundu} ategasibess 6O thenotag twetedetpgegreme, allowing a
residue on the laundry in the washing/spin-drying
ptedetehired eheumdstf metradhi e faceorcdicidated so -as to remove
enbodi nents of the present invention, prOV|des stabl e
the misitergepérfesidian e whe hlaquad Haite th @owgahm HHn-BRiEg tub.
DESCRI PTI ON OF THE DRAW o
Theet ithpavashiae wmashing %%éﬁt&donﬁ@r‘i’uoaémga P%i ffy wgesent

a first enbodinent of th esent jnvention.
1nvent1ron prov?des e?ble remglrng per%ormance with low water.

consumption.

BRIEF DES‘CRIPTION'O‘F THE DRAWINGS
Fig. 1 is a sectional side view of a washing machine acct)rding to
- a first embodiment of the present invention.
Fig. 2 is a flowchart showittg a wash cycle of the washing
- machine éccording to the first embodiment of the present invention.
Fig. ” 3 is a flowchart showing a rinse cycle of the washing

machine according to the first embodiment of the present invention.
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Fig. 2 is a flowhart showi ng a wash cycle of the

washi ng machi ne according to the first enbodi nent of

the present invention. Fig. 3 is a flowhart

showi ng a rinse cycle of the washing machi ne

according to the first enbodijrent of the present

i nvention. 7 Fig. 4 1s a sectional side view

of a washi ng machi ne according to a second enbodi nent

of thBiqresentsccniventligide view of a washingSAachige according to
flowchart show ng a part of wash and rinse cycles of
atseeondshmbgdimehit nd thecpraieng ingenbmmsecond

enbodi ment of the 5 present invention. Fig.

5B i sFgg-fAdwe hafilowshent shorhiegremairhbhy asdr andfrinbe cycles of
-wash and rinse cycles of the washi ng machine
the cwpdhihng t machens eaoperdimgodp nthr  wsfcomide qarbegdiment of the
i nvention. Fig. 6 is a sectional side view
puFscatd@vieaiodnal washi ng 10 machi ne. Fig. 7

is a flowhart showi hg a wash cycle of the
conveﬁ%g-oﬁ»ﬁusméfﬂ‘ﬁ@h%fc ﬁl\qg@’.mg the rempigingsppsgt #f the wash
flLowchart show ng rinse.cycle of the conventional

AR s FATHG el B DEFARLES PTRESPTGIEHE the second

I NTI ON Enbodi nents of the present
e?%@ﬁ’f“ie&# Qi (he BRI HTWER 98- fol lows with reference
to draw ngs Li ke conpanent s arg Label gd Wil Likey woshin
r ef erefice “ndref af§ Wt r%spect o Xné &Por 8%nt| &ng’aa g
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 mnumerals 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 1s 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
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20 conventional exanple, and hence the description
thereof will be omtted. Note that the present
invention is not limted to these enbodi nents. FIRST
EMBODI MENT 25Fig. 1 is a sectional side view of a
washi ng machi ne according to a first enbodi nent of
the present invention. In Fig. 1, the washing machine
i ncl udes washi ng/ spi n-drying tub 18 whose i nner wall

1dae aumdbbargeshibibetiolet $8al | Mdl e8 i8aprofiledBat Sits inner
provided at its inner bottomwth pulsator 6 rotating

bbttoagiviahep ilxatbadnestatinen apivashilhy thendsy.st Wheat a wash
water is supplied up to a predeterm ned water | evel
cy¥ At Wsshiowmte by watelraisnstippBpd apdigal peddatebmined water level
rotated for wash the 5 | aundry. Washi ng/ spin-drying
“AlUKsh8wins byr avéldeth dider dnd rdsaomr 6 th rataledr f0i wash the
of fin-shaped rear fans 19 radi ated downwar d. )
lanhed wya s hWag hiaefime-doringefubnéBute proutdad twanler2ots bottom
havi ng rot at abl e washi ng/ spin-drying tub 18 therein,
wahl af phunadityi olciingelappdiraandnas 71 handiatad daranyarg.
for er drainage at .the, boftom o uter 10 tank 20. ,
Out er ThanE 2B BR QTGRS W hot lfn&flnﬁ?wﬂtsr tt’er20 having

r%#?‘hﬁ?%%ﬁﬂ@év%gﬁ?%ﬁ% ot tﬁ%;@%tgle%t affle Z%éﬁheanéncludes

. 21. T [

afsinbOfT BRsbagdip B@f‘fﬁ?@@? TbF QUERBAED R VaE AL outer
3. AL 2 '

e grhu OBtab it 2 002, 188 Hal) P R Hifblpgmatr flow

P25 1 FBL T SOAE5. 7B PP A Bk b Dot
ifRENSSHt 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 1s 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-drying tub 18. Top cover 26
further includes top inlet port728 in a location corresponding to the top
end of water flow path 23 in such a manner that top inlet port 28 1s
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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Top cover 26 includes water filling port 27 and top

cover outlet 29. Water filling port 27 is fornmed of a

plurality of holes as the 20 passages of water to be

supplied to washing/spin-drying tub 18 via feed val ve

17. Top cover outlet 29 |ocated below water filling

port 27 is directed to the i 5i de of

washi ng/ spi n-drying tub 18. Top cover 26 further
ahfGkugasSn kbRl i e pOhhelPinndfyingcaib 08. On the other hand,

corresponding to the top end of water flow path 23 in
tlseIGhatermanaeh tpataddophiahgh watdr F8w pafbh 23 passes through

water-tightly fixed to tub 18. Wth this
t@d nndéupertt2® avad e spppkiled threodgedopatoserldutlet 29 into

passes through water filling port 27 of top cover 26
warsdhit gfspoovdryiogtfuwt 189, 9 and is sprinkled into

washi ng/ spin-drying tub 18. On the other hand, the

wat er“&s&mng@mm@omgh Ifatsestaritedy tpaoha 3 wiwgs ébe water

through top_ inlet port 28 and is sprinkled through_ .
haggeashet aleveliwhere pudsabenbig/agdi enmpiataly sapked in outer

5Washi ng/spin-drying tub 18 i tarted to rotagte. wh

R AR T AD L8 1 2 SLAL! S AP FhET s o

<G e OGP AR B B Rt Bl e fans 15

t he ter is stiryed,by,t [ ti f

iRt Fraded WAd Y PG TR 85 I3RS e SRhter enters

Then. .the Loenters_ 10 bo m.i t A '

bt PASBBLE R LS AR rhbaTb bR i, AR ALl Fhroued
0l . . . . . _ '

SR 3500 RIS D8 0 1810, 8, 0 cireutading

ddéﬁﬁé‘@r i ncl udes control device 25 and water |evel '
etector 24. Control device 25 includes a

m Cr OPRAPHLGhiAe AMEhERB! filtlthel NBcIBEEs donBEGl da8Rtke 25 and
spin-dry cycles. Water |evel detector 24, which is

wh@bfaevel datditessz4.e congesl Abvide2hiikeludds a microcomputer
communi cated with the bottom portion of outer tank

arf. cWateslsl ehel vaedlectrohs@4 spohvepirsdihecyeleer Water level
pressure in outer tank 20 into an electric signal,
darattononpar ashidie isi fahedi bh aaperssheeebenadrues 28e like, 1s
predeterm ned by control device 25, thereby detecting
cetnenwashitad wate thé dwdgbomnpoeishinngl epiar- tmi 2§.t uWater level
18. More specifically, water |evel detector 24 )
defercsor s24 fornestarptle whetepriowssera medutat ebanlev2) into an
"A" at the start. of the wash cycle and the | ow water
elestuic sEgEnal, end sompargs tihe rgiggal cyithe. wabmhelevel values

washi ng machi ne of the present invention operates as .
pre eter?nined by control d(gwce 25, t eretby Hetee:tlng file 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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follows. Fig. 2 is a flowhart show ng a wash cycle
of the washing machi ne according to the first
enbodi ment. In the flowhart, when a 10 wash cycle
is started (8400), drain valve 8 is in the cl osed
state. The user |l oads |aundry into
washi ng/ spi n-drying tub 18 (éﬂOl), turns on the power
switch (8402) and turns on the start switch (8403).
wAshAcy@sUlkststarfall (Sabge drainsvaRen®ds (B840d) claeddwahes. The
is supplied to the 5 predeterm ned water |evel "A"
u6840bhds Themdrieattovalashihg/dmncdnded (@40H (8401), turns on
notor 9 is started (8407). At this nonment, the power
thé poter sSitch (B840 igndduraspn sheostadt \Wvaitehsti4ap). As a
shaft 5a so as to rotate pul sator 6. Pulsator 6
reanlty dsedt wilve 17om phenkdufiBt§imand mateagist atppiied to the
power and the water streamgenerated by its rotation.
prodateemines eddeedavabdAl G&Qféri okche¢rasiqrak sadive ot oy closed
9 is turned off (8408, 8409) to conplete the wash
(2426 apgymptor 9 1s startgdy (S407L 2Af[tdie HapmaHodibegpgwer of

rinse cycle of the washing machi ne accaording.to the
mqteg 9 cith brataptied ntq W@qﬁﬁmﬁam% WASRLLE rS#lﬁgE 3% s0 as to

G B R DRSSy S S P ik
t | ut ch i [ device swi tch I )
asﬁ%ﬁiﬁaﬁ%‘aﬁwﬁﬂl e kT pthaer agefatidd g " rotation.
e . " . | .
VR FeBF I Ie thllg GeRPR Pt ae8i7 b 4R Hfned off
(§ﬂ)§§ﬁﬁg§‘ g lefe @ﬁé%&shggr e(SZEII@i nage is
conp ?%2 , a a '

1ete n 1nterne e spin-dry is

perfo d. r i - 0t.0r-:9 0. S n _
(8504 ﬂ?o3rg%é?gggggﬁ%hgﬁg%%ﬁFg?f?ﬁagfﬁbq%%éaﬁgg%% washing

nﬁb@ﬁﬂeoficcz)glgiﬂé)thQerifif@ﬂ‘emﬂlﬁiih@Hwr Vi 6hd MéSwchart, when a

centrifugally dehydrated, so that the detergent

rifiel @40 kberieduBEY0) ft@Muedcothpletibe o¥ashé ngash cycle,
wat er. The washing 25 water is drained outside

dyaihi valvepign-idr ypoge8uliS581) hraaidghtichelhaclgeswitebeng device
of small holes 18a in the inner wall of tub 18 and

sa s getu @bt Gicdalhbgrabed) oledtiveangbhanaim Hol eAF a result,
and drain val ve 8. ‘

spin~drying shaft 5 1s released from braking, so that

washing/spin-drying tub 18 is ready to rotate around spin-drying shaft

5 (8502).

When drainage is completed (8508), an intermediate spin-dry is
performed. More specifically, motor 9 is turned on (S504) 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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11 When a predeterm ned tinme period has

passed (S505), notor 9 is turned off (S506).

Consequently, the rotation speed of

washi ng/ spin-drying tub 18 is gradually reduced, and

the clutch switching device iin drive nechanism 1l is
swtched. As a result, 5 spiﬂldrying shaft 5a is

braked (S507) to once stop washi ng/ spin-drying tub

18. AWHAIE aspré&ddtieFeninddatiiny Pergod Has pasdad (9585),s@otor 9
that water can be stored in outer tank 20 (S508).
id atarned heoffl WSFOEW t cllngsatpuody ntlls | vetatiohanspaed of
11 is switched again. As a result, spin-drying shaft
waashisgfsphrakedntr ambld Hrizkigrgduadlyt hatduced, and the clutch
washi ng/ spin-drying tub 18 is ready to rotate around
sepiahidgyidegicehafnt d e 85@d)aniBeedlV abvewitzhied. opbsed result,
again (S510), and water is qupIied to the . _ .
spredeymrgshall daterbraded (SF07) thopee promwashingsninedrying
vicinity of the outer edge of pulsator 6 (S511,
teg 1. Abitbe A tigpedrHin agiveh § B iaynedypff, so that water
washi ng/ spi.n-drying tub 18 continues 15 to rotate at
can deed@ref 1pgutes EOni3P%%r a predet er ni ned

G ot Be IR I B EYE FiCe oy drdve pgehinism 11 is
CPIRIREE, LS RerRhLSPRLE PR haRC AL Hhica som
S BRER TRl - B8P Ik RLEPAY 38,/ rouna
YU TE S TR0, [Beea v ple ISEOUEIN Hgghigson0.

ahf&F £ Mpﬁ}?ﬁ@& el ré&gt_%gmi-ﬁ!éﬂ Whis RYeMABe! which is as

contal ning the detergent residue Is dralned outside

Iagf@%@i Y SRR ¥ A bubed BdEBAYANshbG Bgfsgqm@;@tl@r). Motor

small holeS 25 18a in the i nner wall

9V thirRgAdH Bpdiyi(BG1B)baHE wAhh ORIl Aryhes Rabt T8cohtinues
outer tank 20. The rinsing water is again raised by

t6 eafateans alSheBe$i IRD tHr2Db/hdi tfoma ptedetpeniingd, period of
water flow path 23, and 12 top inlet port 28 in this

tanddSs1dhd iNStephigikbegtirivdighthopirmmferentiadt d2®ction by
i nto washing/spin-drying tub 18. The forced )

rear Camatli% rthepenstingnwiaser epdatred ftéomaipeddetrér 8 medl rises
period of time (S514), so that the detergent residue

througte watenddgwenatbe2dvehiby dinsingdvaBwhen passes through.
predeterm ned tine period has passed (S514), notor 9

top inlet port 28 and evenly sprinkled through top cover outlet 29 onto

the laundry in washing/spin-drying tub 18.

Consequently, the detergent, which has permeated the laundry
is removed therefrom by centrifugal force. The rinsing water
containing the detergent residue 18 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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Is turned off (S515), and the clutch switching device
switches the clutch of drive mechanism 11. As a
result, spin-drying shaft 5a is braked (S516) to stop
washi ng/ spi n-drying tub 18, thereby conpleting the
rinse cycle (S517). 10Wen tﬁ rinse cycle is
conpl et ed, washi ng/ spi n-dryi g tub 4 is rotated at a
speed of 700 to 800 r/mn to renove water fromthe
tdRumidh o ort BBl sikad aadniy dfriaéle dehysligh top coSer outlet
performed | onger as a finishing process than the
29 nineo neds et/ spinrddying nubhedr i fde fyckd.ciddhulatidiheperation
whol e cycles of wash, rinse, and spin-dry are
iscaapbetet]. fot 5a | predeteenvipelde pewien of hemeadfdn) webgbbat the
is, for exanple, 8 k 15 to 25 L of water is once
deteogent rwisidie oor thes fomidry canHee ameely fldwsed: B as
low as the vicinity of the outer edge of puls t or
| n t hWhegt pupredniermbgisidntiepinerind iheg »agpets %14) ‘motor 9
.rotated so ?s to force-circul ate the rinsi ng. wat
lsolttlmgdt ptts (35 h81ngngr sheselutght ewitching: dakiced S&’ﬁBCheS the
ated into the I ndry and then renoyved

cltuﬁe of Veartﬁee]a%mﬁepd nEiAédaaﬁ%S r PREE YR phafs Sa is
bﬁ%"%ﬁ%g??ﬁjﬁ% %Bp(fr%‘% Si gptt{%’:rh httu.‘% To B %ftﬂ%n;wetmg
O b L G TS St FolT ) e et o
of feﬁﬁl a]tl\fg rHSe Eﬁ_gllerfsnéoqnﬁ¥ecﬂe? k&pe%ste}lrlﬁ§r%)§ﬁe@}yi%tub 4 is

enbodlne USeés a s

r(;tlé?e das EEP @W&?gqgtrhlﬁlﬂ%%tm@ée Wakst ffcﬁnbﬁl&laundry

supp gar ess tap water pressure

TRid %‘é‘}fs Lhe 8@%?1%@%%&%9)\41 des %E&Qhﬁ‘ed'!&%g‘é@ as a

performance with | ow water consunption; thereb
flﬁieﬁ'lﬁ bﬁ}gcééba@ﬁ@!ﬂaﬁsﬁe rﬂﬂt%kﬂﬁ-dlﬁteswmﬁ\ézm-fnse cycle.
Fi g. I's a sectional side view of a washing machine

TBRGEOtHE Rghéle & 166 @ity 25t ofinFe Nt ndf spied Py ageompleted.
i nvention. Before starting the wash cycle (before

appl yimginsat @rcland-haet eigémtihdre ondiehl 1deforasxathple, 8 kg, 156
drives notor 9 for a short tinme with the laundry in
tdl®5 dashimagt s ps onde \stoged Wehich cFinespoadstiodhedenieelevel “B”
25 detects the |l oad such as the current flowing to
amw rasotheovaaneiot of tee batewde ¢zowoil pnlsatdred.ebyn $bis pitgation,
gredeterntned water | evel. More specifically,
weshinglspaeyityangstubniBols Rbatedt se hes et dprdesvigiculate the
for the wash cycle can be set at one of a plurality
rleﬁlmev‘@at,er f oPugxRgas fiHsERS | RXAsess, Matepols feraﬂﬂed and

A3 (sho hain |i nes n.Fi 4.
permeate 1nto t(il kaundry 3211 thengremoved 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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Control device 25 also controls so that the water
| evel for the rinse cycle can be set at one of three
| evels: Bl, B2, and B3 (shown by chain lines) in Fig.
4. The water levels Bl, B2, and B3 are all as |ow as
the vicinity of the outer edqgﬁof pul sator 6 and
associated with the 20 three ter levels for the
wash cycl e. At the start of the wash cycle,
thattap wevel dekearer 24 aareddtethe neathingvahfchimeyprovides
according to the laundry weight. Wen the | aundry
stailghtrinsinlpangefomaheicei svithppbwedvdiera conghmwatien, thereby
| evel Al. When the weight is nedium water is
peaxpplting inadaqeade vmmeater | evel 25 A2 and when the
weight is small, water is supplied to a | ow water
level A3. 14 levels. Wen the |aundry weight is
large, the water |evel is set at Bl. Wen the weight
SEL ENMBOPIMENT | s set at B2. Wien the wei ght i's
smal |, the level s set _at B3. Fig 5A and 5B ar
f1 owchig-thisnerchignaleidasncwns & Wr@blggévépésn%ﬁcwémg to

2 800 ggﬂf“4%%&%’%Snt%q”%rie‘ﬁ’%ﬁ?ﬁe%éﬁ&?»%se“ﬁﬁ&xg‘;s”%ﬁgi’#g the
Wé%gllsgﬁtlﬂét Q{eg{)t ed Iﬁg |g§:§g{' nﬂ&tfﬁdif—‘? }'gﬁrbt) control device 25
a¥3REen B &RiD) 9 2l s T heritiey 1WA ¢ o] By in
"B A, bR R gy o o

AL ?:[H_Fkgﬁt lf?(ﬂwgu\?\%t 3 A égg% £ rd'e%@%%_fth%"‘!a%&& weight,

e nD
t}(éf%%zﬁ;@eéﬁgxgo‘ga ( P?Mefe&rﬁim ay8fer al'é@e'l he More specifically,

reco guantity of detergent is also displayed

cdnif@P HeviRE25 T8N t61R K LEVEES wAteRNEY Ol FMUNdycle can
of detergent into 15 washing/spin-drying tub 18

b8eeo @ dike H9 at PleradiSpbaYetSHe06)r example, tMh@N]SR1s: A1, A2,
seconds has passed after the | aundry meight IS

aféteT (gdowariy thain tiheeslaireFig.evel and the
recommended quantity of detergent are displayed
(5605 ontedddemlcee2d alise apamels to thnarthd wateppleyel for the
wat er (5608). Water is supplied to the set water
rinseatycdé cAln, beGedt one A (he60deves1d ], BRd amgt B8 @hown by
starts to rotate for a washi ng process.
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 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
A2 and when the weight is small, water is supplied to a low water level

A3.

The water level for rinsing 1s also set at one of the plurality of
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Arinse cycle is started (S701). First internediate
spin-dry is perfornmed (S702), and then water for
rinsing is supplied (8703). Water is supplied up to
the water level Bl, B2, or B3 when the |aundry 25
wei ght is |arge, nedium or §nall, respectively
(704). After this, in the same manner as in
the first enbodinment, notor 9 is turned on again

108T95) We s @hatle bl Wi Sipl 1 tingleN@ht Wha i, leved is set at B1.
performng a rinse cycle with force-circul ated water.

Wise il €k 6 rwhich thigy eiddiehe) the léeclsecaidaeindi Windn the weight
provides a plurality of washing water |evels, that
1d smadl, plhierlzlviel ys ekt lagvBBs of washi ng wat er
consunption according to the laundry weight, and al so
5 pro¥igiesbA phdr 8B tiye oflowichairtyy shavang éhel wash and rinse
according to the laundry weight. As a result, when
cxdles lodudr W awbiin bt miaghinedccording b the arsppdr embpodiment of
with a small anmount of water, thereby saving water.
thehproresHi imy ardepnne Lorthendopebasht, W%@@rﬂ washpissleas started
i nadequat e rinsing. when_the tap water essure i s
(Sféﬁ@, tH@an pra\vied Bty 1 theaploeoq Haithg ﬁ%@r Yefhdegds laundry

s BB, SonehT oo, Rz el e Saul Tl SRS
(R R P! B SHRP S DR I 1080 8y o
oREEEE, A BV 0ot RS PEERRI P gy Jowna
VAREC M URD LA DRSO PR Wt Then
£ a3 bRRLYEPEF AN 1) S ABI(REARRR) 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 (8606).

When 30 seconds has passed after the laundry weight is
detected, and then the water level and the recommended quantity of
detergent are displayed (S605), 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 (S702), and then water fér rinsing is supplied (S703).
Water is 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 (S705) to rotate washing/spin-drying tub 18,
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performing a rinse cycle with force-circulated water.

As described hereinbefore, the second embodiment provides a
plurality of washing water levels, that is, a plurality of levels of
washing water consumption according to the laundry weight, and also
provides a plurality of rinsing water levels according to the laundry
weight. As a result, when the laundry weight is small, rinsing is
performed with a small amount of water, thereby saving water.

The washing machine of the present invention prevents
inadequate rinsing when the tap water pressure is low, thus providing
stable rinsing performance with 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
welight, and force-circulates water 1n a predetermined amount
according to the water level, minimizes waste water and stabilizes the

rinsing effect.



