WASHING MACHINE BACKGROUND OF THE INVENTION 1. Field of the Invention The present
invention relates to a washing machine capable of circulating water with an enough hydraulic pressure
even with a low water level. 2. Background Art The conventional washing machine disclosed in
Unexamined Japanese Patent Publication No. 07-255992 (Patent Document 1) is provided with a
water circulation path and a filter to efficiently collect a foreign matter, such as lint, which arises during

washing. WASHING MACHINE

BACKGROUND OF THE INVENTION
1. Field of the Invention
The present invention relates to a washing machine capable of
circulating water with an enough hydraulic pressure even with a low water

level.

2. Background Art

The conventional washing machine disclosed in Unexamined
Japanese Patent Publication No. 07-256992 (Patent Document 1) is provided
with a water circulation path and a filter to efficiently collect a foreign
matter, such as lint, which arises during washing.

The washing machine disclosed in the Patent Document I is
described below referring to Fig. 4.

Fig. 4 18 a side cross-gectional view illustrating an overall structure of
the convenf;ional washing machine disclosed in the Patent Document 1. As
illustrated in Fig. 4, the conventional washing machine has water tub 3
provided in outer tub 2, water circulation path 120 provided in a direction
perpendicular to an inner peripheral surface of water tub 3, and discharge
opening 140 having lint filter 150 and‘provided on an upper end of water
circulation path 120. An inner surface of 2 bottom section of water tub 38 is
provided with rotary vane 5 having outer vane 502 radially formed on a gide
facing a bottom section of water tub 3.

When rotary vane 5 is rotated with water tub 3 being filled with



The washing machine disclosed in the Patent Document 1 is described below referring to Fig. 4.

Fig. 4 is a side cross-sectional view illustrating an overall structure of the conventional washing
machine disclosed in the Patent Document 1. As illustrated in Fig. 4, the conventional washing
machine has water tub 3 provided in outer tub 2, water circulation path 120 provided in a direction
perpendicular to an inner peripheral surface of water tub 3, and discharge opening 140 having lint filter
150 and provided on an upper end of water circulation path 120. An inner surface of a bottom section

of water tu, 3s-PEoyidied With.qiaty dangihaving orievane Az isdialviommad opArside facing a

bottom section of water tub 3. When rotary vane 5 is rotated with water tub 3 being filled with water, a

pumping agtiem 8XgHRERY Futeryana1PE3telivers the Walss am the3ootiormber ign-af walgr tub 3 into
lower-end opening 130 of water circulation path 120 through water passage port 200. The water thus

delivered iptetlower-aiaapening 430 runsagewssdt izate Mlikc watten phths 12Mitebedfinally discharged
into water tub 3 through discharge opening 140. During the delivery of the water, a foreign matter
included inltiveewatet dipehanged 3Mtorwate il :8;dsushvastint, dsrcolkeidted pydhnt ¥t rtd5be In the
conventional washing machine which automatically selects a water level depending on a volume of
laundry, thénweisrdesmdidg et ot B isosivbninraeghub S-hivege operahgoldhe 3P teuingry is
washed. Such a low water level weakens a pumping action of outer vane 502 of rotary vane 5, failing

to lift the wiherdedinppy &5 thecuemanisaiargassperfteL 3odrdrdencibe Hmapdischrozed a result, a

volume of water passing through lint filter 150 lessens, resulting in a decrease in the efficiency of
collecting tﬁét?OW@b?F tay such as lint, 1s collected by lint filter 150

In the conventional washing machine which automatically selects a
water level depending on a volume of laundry, the water level is set to a low
position in water tub 3 when a small volume of laundry is washed. Such a
low water level weakens a pumping action of outer vane 502 of rotary vane 5,
failing to lift the water as high as to reach discharge opening 130 of water
circulation path 120. As a result, a volume of water passing through lint
filter 150 lessens, resulting in a decrease in the efficiency of collecting the
foreign matter.

It is a possible solution for improving the efficiency of collecting the
foreign matter to increase the volume of water passing through lint filter 150
by setting the water levél to a higher position. This solution, however,
requires at least a certain volume of water all the time even with a small

amount of laundry to be washed, sacrificing a water-saving effect.

SUMMARY OF THE INVENTION



It is a possible solution for improving the efficiency of collecting the foreign matter to increase the
volume of water passing through lint filter 150 by setting the water level to a higher position. This
solution, however, requires at least a certain volume of water all the time even with a small amount of
laundry to be washed, sacrificing a water-saving effect. SUMMARY OF THE INVENTION

According to an aspect of the invention, there is provided a washing machine comprising a water tub
having a rotary vane on a bottom section thereof and an outer tub rotatably encompassing the water
tub, wherein: a first water circulation path and a second water circulation path are provided on an inner
peripheral surface of the water tub; the first water circulation path has a first opening formed at a

position facing an owigsaeHRNeraksids othe Kl vans AR liEstdijier hrringadistsischarge

section provided on an upper side of the water tub; the second water circulation path has a second
opening formethai@ pasinritacingwbeutabpeiphiaral siteef therdetary ¥yanatasesnibdischarge
section provided on the water tub, and a second filter having a third discharge section, which is
provided witkeadirt diitéra providedthbtween dhéysencna pperiing tnd thetsecohd dlkehaingeasection; and
the second discharge section is provided at a position lower than the first discharge section wherein
the secondiwgitey airsutatiod pac ipshldes & diltecoodnvptevidadwithianysieh passage plerd and water
channels formed on both sides of the filter room, and the water passage port of the filter room is
provided irP& sesitirerigasitherrd awtcene dhnevadesiatitehofantisadseorivcitatipnattached to
the filter room, and wherein the second water circulation path has a protruding portion protruding

toward the%&%épﬁﬁs%éﬁétp?ﬁ’?%ﬁﬁe@m%?@e%é RatsHen AR oL eaERG TAL Sdter passage
port of the filfer room, and wherein the water passage ports are formed on respective sides of water
channels O?Eiﬁ{é? r%’?ﬁ??’ a%%n\?mﬁpgr?t s&eﬁi}%as\;\‘/%‘t’é’? i?cﬁl’%ﬁ oﬁi‘ ﬁrigec(%ﬁ?iﬂﬁpeﬁ%ﬁ’&ael‘iat water
running upwnardnin the gec%nd water circtulattiorg.patlh asses thr ugh the f?{cond dﬁct&% e section to
spout into the VatePRip &h aopar eoﬁﬁee\}f'va'}ér’pas%eg(i%?ou‘évﬁ fe Fht e ]t%nng ifto the water tub

when the washing %@ﬁlﬂ[ée PREIHERL o position facing the outer peripheral side of the

rotary vane, a second discharge section provided on the water tub, and a
second filter having a third discharge section, which is provided with a lint
filter, provided between the second opening and the second discharge
section; and the second discharge section is provided at a position lower than
the first discharge section, wherein the second water circulation path
includes a filter room provided with a water passage port and water channels
formed on both sides of the filter room, and the water passage port of the
filter room is provided in a position higher than a lower end of the second
filter when the second filter is attached to the filter room, and wherein the
second water circulation path has a protruding portion protruding toward
the water passage port formed ingide the water channel in a position facing
the water passage port of the filter room, and wherein the water passage
ports are formed on respective sides of water channels of filter room, and
wherein the second water circulation path is configured such that water

running upward in the second water circulation path passes through the



The washing machine thus can discharge water through the filter by using the second water circulation
path even when a water level for washing is set to a relatively low position, thereby improving an
efficiency of colleting any foreign matter such as lint. BRIEF DESCRIPTION OF DRAWINGS Fig.
1 shows a side cross-sectional view illustrating an overall structure of a washing machine according to
an exemplary embodiment of the present invention; Fig. 2 shows a perspective view illustrating a
structure of a second water circulation path in the washing machine according to the exemplary

embodimegteond B9 RANRNE A 1RRTIREGINE iRYY THsthaling aninteraal pivectyrernf (pgsecond water
circulation path in the washing machine according to the exemplary embodiment; and Fig. 4 shows a
side crossysesdioneh visw il uet ating MRQVRI dlbout into the water tub when the washing
machine operates.
The washing machine thus can discharge water through the filter by
using the second water circulation path even when a water level for washing

1s set to a relatively low position, thereby improving an efficiency of colleting

any foreign matter such as lint.

BRIEF DESCRIPTION OF DRAWINGS

Fig. 1 shows a side cross-sectional view illustrating an overall
structure of a washing machine according to an exemplary embodiment of
the present invention:

Fig. 2 shows a perspective view illustrating a structure of a second
water circulation path in the washing machine according to the exemplary
embodiment;

Fig. 3 shows a perspective view illustrating an internal structure of
the second water circulation path in the washing machine according to the
exemplary embodiment; and

Fig. 4 shows a side cross-sectional view illustrating an overall
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structure of a conventional washing machine. DETAILED DESCRIPTION OF THE INVENTION
Hereinafter, an exemplary embodiment of the present invention is described referring to the drawings.
The present invention is not necessarily limited to the exemplary embodiment described below.
Exemplary Embodiment Fig. 1 is a side cross-sectional view illustrating an overall structure of a
washing machine according to an exemplary embodiment of the present invention.

structure of a conventional washing machine.

DETAILED DESCRIPTION OF THE INVENTION

Hereinafter, an exemplary embodiment of the present invention is
described referring to the drawings. The present invention is not
necessarily limited to the exemplary embodiment described below.

Exemplary Embodiment

Fig. 1 is a side cross-sectional view illustrating an overall structure of
a washing machine according to an exemplary embodiment of the present
invention.

As tllustrated in Fig, 1, the washing machine according to the
exemplary embhodiment has water tub 3 in which multiple water passage
holes 186 are circumferentially formed, and outer tub 2 rotatably
encompassing water tub 3. Quter tub 2 is supported by a plurality of
hanging bars (not iilustrated in the drawing) in outer cabinet 1 so that the
vibration of outer tub 2 is not transmitted to outer cabinet 1. Balancer 111s
provided on an upper end portion of water tub 3 to control the vibration of
water tub 3 during centrifugal d@hy&ration.

Rotary vane 5 is rotatably provided on a bottom portion of water tub
3. Rotary vane b has agitator vane 501 formed on the opening side of water
tub 3, and outer vane 502 radially formed on the bottom-portion side of water
tub 3. A rotational power of motor 8 attached to a lower surface of outer tub
2 ig transmitted to water tub 3 and rotary vane 5 by way of motor pulley 7,
belt 8, main pulley 9, and power switching unit 10. Power switching unit 10

mechanically couples or decouples driving shafts of water tub 3 and rotary
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As illustrated in Fig. 1, the washing machine according to the exemplary embodiment has water tub 3
in which multiple water passage holes 16 are circumferentially formed, and outer tub 2 rotatably
encompassing water tub 3. Outer tub 2 is supported by a plurality of hanging bars (not illustrated in the
drawing) in outer cabinet 1 so that the vibration of outer tub 2 is not transmitted to outer cabinet 1.
Balancer 11 is provided on an upper end portion of water tub 3 to control the vibration of water tub 3
during centrifugal dehydration. Rotary vane 5 is rotatably provided on a bottom portion of water tub
3. Rotary vaneBasagitdtsraianeBGlafotriberyry e opanitn sidel bt wwitedith @n and outer vane 502

radially formed on.the bottom:portion, side of water tub 3. A rotatiopal power of motor 6 attached to a
lower surfac:l %‘f‘%{%ﬁ%ﬁﬁﬁnf‘"i}sf Fﬁ#grrﬁa%@'g"f%t%ia élrttﬂor?%r%ﬁ‘arf% a?;i/]o\lfa?ﬁ% @W ay of motor pulley 7,

belt 8, main pyey..and pamerciAGARILAS, Bower MG Hapechenically couples or

decouples driving shafts of water tub 3 and rotary vane 5 so that water tub 3 and rotary vane 5 are
integrally rotated vwery leamne Byvstbentrifsiggllyettehydrated but rotary vane 5 alone is rotated otherwise.
A direct drive method may be employed to rotate water tub 3 and rotary vane 5 without using belt 8.
An inner peripheral StiffateesPREmReE) BIEErafidedanithirstvpaestdetariel Wrsh member 30.
Between the inner %ggggglral érrfacebgg gl&telhtl{%?: %r}%lrst waterc@l%rl)a é l\{\(PII member 30, first water

. . a el 5 £ ney pel ace .
circulation pa% V] aving at ghape in"Cross section and extendi ginasu sfan%ally perpendicular

direction (inchiging Rerpendiquar direstionhisdormesh &itst wajenciicuiation Rath dahas first opening
13 opened at a lower end thereof, and first filter 15 having first discharge section 14 opened at an
upper end therebf 17 & goltech dfoBignematierssyehtas litd fortexdmple), a mbstatintdfilter is attached to
first discharge section 14 in a detachable manner. The inner peripheral surface of water tub 30 is

further providBer R sutehaivesiararReingArRReRbier a1 daeriias i&%xiﬁ’rﬁ’ér p&risteral surface of
water b 3 agd aseansalsy shanelual member 3 secanduRIEL AIMAIdn Rl L7 having a ft

shape in cross section and extending in a substantially perpendicular direction ng perpendicular

direction) is fernensSerend suaencitwatonipate bédrs secontapeningkdhepened at a lower end
thereof, second discharge section 19 opened at an upper end thereof, and second filter 25 provided on

the lower sidébsfreelcorth digétvdrg éoseigtionateandgbret lidindinwand wkwareesuthisgt Second filter 25 is
provided with _third discharge section 23. Second discharge sectio of second water circulation path
17T providedt iFs BELTICHHoleb il TR HEEFERGR Lactch P e Srculation path 12, Wher
a waver level The inner peripheral surface of water tub 30 is further provided with
second water channel wall member 31. Betwsen the inner peripheral
surface of water tub 3 and second water channel wall member 31, second
water circulation path 17 having a flat shape in cross section and extending
in a substantially perpendicular direction (including perpendicular direction)
is formed. Second water circulation path 17 has second opening 18 opened
at a lower end thereof, second discharge section 19 opened at an upper end
thereof, and second filter 25 provided on the lower side of second discharge
section 19 and protruding inward of water tub 3. Second filter 25 is
provided with third discharge section 28. Second discharge section 19 of

second water circulation path 17 is provided at a position lower than first

discharge section 14 of first water circulation path 12. When a waver level
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for washing is set to relatively low, the washing machine thus can discharge and circulate the water
well by using second discharge section 19 even with a low hydraulic pressure. As a result, such a
foreign matter as lint can be collected with a high efficiency, and detergent put in the washing machine
can be dissolved for a short period of time so that the laundry can be washed with a high washing
performance within a preset running time of the rotary vane. Hereinafter, second water circulation
path 17 is described in detail referring to the drawings. Fig. 2 is a perspective view illustrating a
structurae of fhiewedond watartoireldatiolygath thehveewasisingearachittaaceordisdrtaghe exemplary

embodiment. Fig. 3 is_a perspective view illustrating an internal structure of the second water
circulation pa?ﬁgrf%‘}xﬁlﬁ‘smﬁd"ﬁf%ﬁ'i’r‘?il\l\égéﬁaﬁﬁefmﬂé%ﬁ%ﬁ?ﬁ%?ﬁ%%éaif‘ﬁ’@ﬁt@” BPisa

perspective ”i%%t@i%ﬁﬁé%e%%ﬁ%d water.clgylation pasb.A the washing:maghing according to the

exemplary embodiment when viewed from the inner peripheral side of the water tub (front side of the
second watercgilettation: pathyshigfZisrapenspactive dhitsitation bt thesseconthvater circulation path in
the washing machine according to the exemplary embodiment when viewed from the outer peripheral
side of the watet tatslipratiedifie of therseevnd wWateredircthatidheatmdry caslitusasted in Figs. 2 and
3, second water circulation path 17 includes second o%ening ﬁfened at géﬁ)wer end thereof,

1
second disch&rg2 5860 10 S HeREY ShRARG oY (AR A b2 a}“"nlgl A HRSIbEP OB KHVing filter room 21
formed thereip,ip,such a substantially box shape (including box

Hereinafter, second water circulation path 17 is described in detail
referring to the drawings.

Fig. 2 is a perspective view illustrating a structurae of the second
water circulation path in the washing machine according to the exemplary
embodiment. Fig. 3 is a perspective view illustrating an internal structure
of the second water circulation path in the washing machine according to the
exemplary embodiment. Fig. 2 is a perspective illustration of the second
water circulation path in the washing machine according to the exemplary
embodiment when viewed from the inner peripheral side of the water tub
(front side of the second water circulation path). Fig. 3 is a perspective
illustration of the second water circulation path in the washing machine
according to the exemplary embodiment when viewed from the outer
peripheral side of the water tub (back side of the second water circulation
path).

As illustrated in Figs. 2 and 3, second water circulation path 17
includes second opening 18 cpened at a lower end thereof, secand_discharge
section 19 opened inward of water tub 3, and main member 20 having filter

room 21 formed therein in such a substantially box shape (ncluding box
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~ shape) that opens inward of water tub 3 where second filter 25 is attached and detached. In
second water circulation path 17, water channels 22a and 22b continuous from second opening 18 to
second discharge section 19 are formed on both sides of filter room 21 as illustrated in Fig. 3. Water
passage ports 23a and 23b located on the upper side of lint filter 33 of detachable second filter 25 are
formed on the respective sides of water channels 22a and 22b of filter room 21. Second filter 25
has filter frame 40, and mesh lint filter 33 used to collect, for example, lint. Second filter 25 is provided
so that lint filterBZ hivihgrsatBstadh ey SRRl artg bhblstrpisstiruaes into water tub 3.
Such a structur% r&u%keg iédifficult for a lint capturing plane of second filter 25 to directly face the water
when the wadh or finse %peration is suspended by reversing the rotation of rotary vane 5, or the water

after wash is dischargegh.from water fuh34piQ:segand watek.ciichiationspath,ig be,drained, thereby

decreasing a flow rate of the water passing through the filter. This effectively prevents the lint captured
by lint filter 33dremuvetariing setowateetule3, conseque dilyctedgeing the goantiipohlidt attached to the
washed clothin%when the wash is comglgted independent of whether the water level is high or low.

Further, wate? oM g b EdesHarArer 2536 He drecrdigetipadse M HB T Watet Bhssage ports 23a
and 23b of fil%rargo %%JBTPJCS cond water circulatioppath 17 provided at pasitions higher than lint filter
it %1 efc af)el g‘?iﬁer%‘s.Tﬁ o ame

33 of second filter ore flowing into Secon Is positional arrangement helps to improve

the efficiencymtgoisetingoihe-toign dmatialandsprevenis: sucih annevent thatdhewaptured lint is
released from lint filter 33, which is likely to occur when the wash operation is suspended by reversing

the rotation ofithe rotany2iane.

_Second filter 25 has filter frame 40, and mesh lint filter 33 used to
collect, for example, lint. Second filter 25 is provided so that lnt filter 33
having a substantially bag shape (including bag shape) protrudes into water
tub 8. Such a structure makes it difficult for a lint capturing plane of
second filter 25 to directly face the water when the wash or rinse operation is
suspended by reversing the rotation of rotary vane 5, or the water after wash
is discharged from water tub 3 into second water circulation path to be
drained, thereby decreasing a flow rate of the water passing through the
filter. ~ This effectively prevents the hint captured by lint filter 33 from
returning inte water tub 3, consequently reducing the quantity of hint
attached to the washed clothing when the wash is completed independent of
whether the water level is high or low.

Further, water flowing into second filter 25 to be discharged passes
through water passage ports 23a and 23b of filter room 21 of second water
circulation path 17 provided at positions higher than lint filter 33 of second
filter 25 before flowing into second filter 25. This positional arrangement

helps to improve the efficiency of collecting the foreign matier, and prevents



Second filter 25 is provided to protrude into water tub 3, which makes it easier to check whether lint
filter 33 is clogged with lint. Therefore, the filter can be cleaned whenever suitable to do so. A material
of lint filter 33 is made of, for example, antimicrobial-treated polyester resin fiber. Such a material can
avoid mold which may be generated by the captured lint, thereby continuously sustaining good
hygiene during the. Filter frame 40 of second filter 25 can be attached to and detached from filter
room 21 of main member 20 in second water circulation path 17. Filter frame 40 has a retainer unit 41

equipped with¥stofadRR bBrIb S Z4etsd dd 1bhreasnt therebnidites|an péi68rig 43 having a

substantially LJ shape (includin Hsha (]ar)to be enga ed Witgrg tin_g ortion%not illustrated in the
K d sy - t : .
drawings) of il érﬁg%ﬁgf R sei%g, o?vaerés(ar?%?le? rlé’3|nst%c;“lfq(?r‘%1 rgta%iﬁ/er bpﬁlfts % second filter 25 can be

attached to apd.detachedftemfitesseom 21 by elastically deforming retainer unit 41. More

specifically, when attaching filter frame 40 to filter room 21, first, protruding portion 42 formed at the
lower end of filter frafeec4d f&ims8ites incdetie dogortionded fidernedenfilee? . robmi21 of main member
20. Filter frame 40 is pivoted on inserte%grotrudin_ portign 42 as a pivot point until claw portions 43

formed in retAMIELEHICAT S MGFEHEUO S dndhged is ey BHR f¥oles 45 formed at an upper
end portion aHfilter 1o "Jn%]fiI%%Q%Q&%%%BQE@%%&%%(QfeEestﬁ‘l@%}BQH é%t Are engaged. with engagement

holes 45 provided at the upper end portion of filter room 21 so that filter frame 40 of second filter 25 is

securely fitteddmte:filtesropm 2hby way ofalavy ROHIBRE 4 B profredling pattipneda of retainer unit
41. To remove filter frame 40 from filter room 21, filter frame 40 is pulled forward while pushing an
upper sectiorfibbretdineh anitattrithems eevidporidneid of sk boradfiteatod nthengagement holes 45

of filter room 21 are disengaged from each other, and filter frame 40 with lint filter 33 attached thereto
s removen Gt AER SR AL <Pi AR 43 B SR HaF SRHUE FRFOREEAN be oasty cleancd

Filter frame 40 of second filter 25 can be attached to and detached
from filter room 21 of main member 20 in second water circulation path 17.
Filter frame 40 has a retainer unit 41 equipped with protruding portion 42
formed at a lower end thereof, and claw portions 43 having a substantially U
shape (including U shape) to be engaged with mating portions (not
illustrated in the drawings) of filter room 21. Using, for example, resin to
form retainer unit 41, second filter 25 can be attached to and detached from
filter room 21 by elastically deforming retainer unit 41.

More specifically, when attaching filter frame 40 to filter room 21,
first, protruding portion 42 formed at the lower end of filter frame 40 18
inserted in dented portion 44 formed in filter room 21 of main member 20.
Filter frame 40 is pivoted on inserted protruding portion 42 as a pivot point
until claw portions 43 formed in retainer unit 41 of filter frame 40 are
engaged with engagement holes 45 formed at an upper end portion of filter
room 21. Then, claw portions 43 of retainer unit 41 are engaged with

engagement holes 45 provided at the upper end portion of filter room 21 so



The lint captured by lint filter 33 generally includes the residual of detergent or dirt containing a large
volume of moisture. If the lint is left in water tub 3 with poor ventilation, lint filter 33 is likely to be moldy.
According to the washing machine equipped with filter frame 40 that can be attached to and detached
from filter room 21, second filter 25 can be easily cleaned and used in good condition. On both
ends of filter frame 40, cutout portion 34 is provided to deliver the water into second filter 25 through
water passage ports 23a and 23b of filter room 21 when second filter 25 is attached to filter room 21.
Reservoir 32 {&préVided e Mr@é@ﬁ@ﬁiﬁﬁﬁ@ériﬁd@ml@ﬁ\ﬁﬁéﬁéripﬁsﬁém pons 2Bhvand 23b of filter

room 21 are prowd at positions higher than a lowermost on of lint filter 33 of second filter 25.
The water pas&age g%)r‘f%@vgté’rnﬁé%s%%e Y?’ a%.ﬁgé’ﬁdt lfgb%%? RIS raBth 1 is provided in a

position higher than g-lower,end9f the, second-fliera-wheh hesecrad filte/27 iatached to the

filter room 21, and the water for washing being circulated flows into water tub 8 through lint filter 33
provided in thivsesohd dikchrashe sectiopgfeo rethew ppeaisiderafrseeand filien, 2w Therefore,
when the wash or rinse operation is suspended by reversing the rotation of rotary vane 5 or the water
is drained, thé’%&f@?%?\ﬁ%&?ﬁ?@ilﬁl\ﬁ%@?W@B&W@%ﬂh‘%@t@ﬁ@fdﬂé@ﬁ@é‘]ﬁ%ﬁéﬁ 19 and flowing
back downwa d frorg u I,aﬁ)rl% in sec ngrvxé%t [ %hgn lgg 1 %QJP éde%tcilﬂgw into lint filter 33
of second filter 5%151% Water passage portls aan v%/%y% wateFeRanhels 22a and 22b of

second Watertﬁ@%ﬂ@i@fbﬁ%é?r@ﬁrﬁﬁﬁ%@r%%@@'g NNAHREr 33 of second filter 25 thus
removed can be easily cleaned.,

The lint captured by lint filter 33 generally includes the residual of
detergent or dirt containing a large volume of moisture. If the lint is left in
water tub & with poor ventilation, lint filter 33 is likely to be moldy.
According to the washing machine equipped with filter frame 40 that can be
attached to and detached from filter room 21, second filter 25 can be easily
cleaned and used in good condition.

On both ends of filter frame 40, cutout portion 34 is provided to
deliver the water into second filter 25 through water passage ports 232 and
23b of filter room 21 when second filter 25 is attached to filter room 21.

Reservoir 32 is provided in a lower section of filter room 21. Water
passage ports 23a and 23b of filter room 21 are provided at positions highér
than a lowermost portion of lint filter 33 of second filter 25. The water
passage ports{water passage ports 28a and 23b) of the filter room 21 is
provided in a position higher than a lower end of the second filter 25 when
the second filter 25 is attached to the filter room 21, and the water for
washing being circulated flows into water tub 3 through Hnt filter 33

provided in the second discharge section from the upper side of second filter



As illustrated in Fig. 3, protruding portions 24a and 24b are provided in second water circulation path
17 at positions facing water passage ports 23a and 23Db of filter 21 in water channels 22a and 22b so
that a flow path sectional area near water passage ports 23a and 23b is narrowed. As a result of
providing these protruding portions, the water discharged from second discharge section 19 can have
an enough hydraulic pressure, and an enough volume of water can flow into second filter 25 through
water passage ports 23a and 23b of second water circulation path 17. The operation of the
washing mackfhe according to the exemplary embodiment thus structured is described below.

When rotary vane 5 Lﬁﬁrot ed afg_::-r o%er tuh 2 is filled with Oq{ven volu g{)water, agitator vane 501
. . Liherefore, whep the Wash QY Yinse erati 15 BuUsne £ . . .
of Fig. 1 provided on thé upper surtaceof 1o ary vane PEAULEL S WHEEHGW rgtatlng in'a substantially

horizontal dirgction;(RciHding Renizonaldirection i walerih 3 ApUnPIng.elion gxerted by outer
vane 502 of rotary vane 5 sucks up the water between the bottom surfaces of water tub 3 and outer

tub 2 throughwuaternpdssage sadiidr@6inEfeonaterthdsisubkegeuppasses throdghfirst opening 13
into first discharge section 14 by way of first water circulat_ior:éggth 12, and rapidly flows into second
discharge sebfi6h 10RFGRIGhISEB T BFRHIntP AN ByFRiY B Seedimwateridireandtfon path 17.  The

water running, uowar i firstyale giculaton path Az passes ioual the it et offrst fiter 15 to
spout into water tu . € water running upward In second water II’CU?&UOR paﬁ%ﬁ? passes through

second dischgsggs seetionikhtorsRes 1R Wakehiub 31/ paef the walsimngingupward in second
water circulation path 17 passes through water passage ports 23a and 23b and runs toward filter room

21, and then gassksithrgugh lihtdiltell 83 troWdedrinathétthird discharge section 23 of second filter 25

to spout into water tub 3, e . N .
Asg illustrated in Fig. 3, protruding portions 24a and 24b are provided

in gsecond water circulation path 17 at positions facing water passage ports
23a and 23b of filter 21 in water channels 22a and 22b so that a flow path
sectional area near water passage ports 23a and 23b is narrowed. Asa
result of providing these protruding portions, the water discharged from
second discharge section 19 can have an encugh hydraulic pressure, and an
enough volume of water can flow into second filter 25 through water passage
ports 23a and 23b of second water circulation path 17.

The operation of the washing machine according to the exemplary
embodiment thus structured is described below.

When rotary vane 5 is rotated after outer tub 2 is filled with a given
volume of water, agitator vane 501 of Fig. 1 provided on the upper surface of
rotary vane 5 causes a water flow rotating in a substantially horizontal
direction (including horizontal direction} in water tub 3. A pumping action
exerted by outer vane 502 of rotary vane 5 sucks up the water between the
bottom surfaces of water tub 3 and outer tub 2 through water passage

section 26. The water thus sucked up passes through first opening 18 into
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When the water level is high with a large volume of laundry to be washed (for example, water level H
in Fig. 1), the water running upward in first water circulation path 12 having a high hydraulic pressure
rapidly pours into water tub 3 through first filter 15 by way of first discharge section 14. When the water
level is low with only a small volume of laundry to be washed (for example, water level L in Fig. 1), less
water pours into water tub 3 through first filter 15 because of a low hydraulic pressure of the water
running upward in first water circulation path 12. Second water circulation path 17 is provided at a
position lowefifrhAifitsevEepdeutibr yarrl fuss trietféreplaiiag ardithe drtharge section are

less distant from Sficﬁ other than |n d? V\{Iater circ Jathg Pﬁth 12. Ther fore whe e water level for
OWE n O S e(i 10 O SECohn emn %'
washing is low E)fl or examp e water leve é'water can eaS| n second water

circulation pagh, 4 ¢and smeethly gmg@{&yggtﬁeppnd filter 25 to then spout |nto water tub 3. Such a
water flow enables lint filter 33 of second filter 25 to reliably collect any foreign matter such as lint.

As described so far, The washingmachinesacdording ter terpresehttexepaplaty easbediment can
effectively remove any forelgn matter included in the water in water tub 3 by using first filter 15 and

second filter Y5rgAHis & BiHETPARBISTIRPToF AR WHe Rtk iehiyh drRwateie washing

machine can girculate and d%schar vater (fj% ashlnglﬁv\ﬁtp\%arg aeg fuate hlg)h hydraulic pressure

e
at all of the water Tevels available mnf%e washing mach ashing machine can fully dissolve

detergent puigndherwatesddb foy @ shekt period:eE{ime 10 wash:thelanadry:with,a:high washing
performance within a preset operating time. Main member 20 of second water circulation path 17

may be provides wvitha sentedwyporicnr balkingrapdént! Grp tsessiderof sk cordwyatermeirculation path 17 in
accordance with the thlcknes% 22 glt‘e}% fgaggv% f}?ﬁf% ;t;g{t} ;gtg{ f;anrgethi% cggsggtmr%rle iecurely attached
to main memBe&f833% p g
lint filter 33 provided in the third discharge section 23 of second filter 25 to
spout into water tub 4.
When the water level is high with a large volume of laundry to be
washed (for example, water level H in Fig. 1), the water running upward in
first water circulation path 12 having a high hydraulic pressure rapidly
pours into water tub 3 through first filter 15 by way of first discharge section
14, When the water level is low with only a small volume of laundry to be
washed (for example, water level L in Fig. 1), less water pours into water tub
3 through first filter 15 because of a low hydraulic pressure of the water
running upward in first water circulation path 12.
Second water circulation path 17 is provided at a position lower than
first water circulation path 12 so that the opening and the discharge section
are less distant from each other than in first water circulation path 12.
Therefore, when the water level for washing is low (for example, water level

Lin Fig. 1), the water can easily run upward in second water circulation

path 17 and smoothly pass through second filter 25 to then spout into water
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structural arrangement can prevent second filter 25 from protruding forward, thereby avoiding such an
event that the laundry being washed may get caught by second filter 25. CLAIMS 1.A washing
machine comprising a water tub having a rotary vane on a bottom section thereof and an outer tub
rotatably encompassing the water tub, wherein: a first water circulation path and a second water
circulation path are provided on an inner peripheral surface of the water tub; the first water
circulation path has a first opening formed at a position facing an outer peripheral side of the rotary

vane, and a ffigt filtePhiabing a firsldis ciafges dectiohgirovidbecemarilippep sideebattie water tub;

collect any foreign matter such as hnt.

As deseribed so far, the washing machine according to the present
exemplary embodiment can effectively remove any foreign matter included
in the water in water tub 3 by using first filter 15 and second filter 25
regardless of the water level for washing, whether it is high or low. The
washing machine can circulate and discharge the water for washing with an
adequately high hydraulic pressure at all of the water levels available in the
washing machine. The washing machine can fully dissolve detergent put in
the water tub for a short peried of time to wash the laundry with a high
washing performance within a preset operating time.

Main member 20 of second water circulation path 17 may be
provided with a dented portion having a dent on the side of second water
circulation path 17 in accordance with the thickness of filter frame 40, so
that filter frame 40 can be more securely attached to main member 20. This
structural arrangement can prevent second filter 25 from protruding forward,
thereby avoiding such an event that the laundry being washed may get

caught by second filter 25.
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the second water circulation path has a second opening formed at a position facing the outer
peripheral side of the rotary vane, a second discharge section provided on the water tub, and a second
filter having a third discharge section, which is provided with a lint filter, provided between the second
opening anctimsecond discharge section; and the second discharge section is provided at a
position lower than the first discharge section, wherein the second water circulation path includes a
filter room provided with a water passage port and water channels formed on both sides of the filter

room, and the water passageiport of the fikercrogm is providedét axpasifiornbighes tharratiewer end of
the second filter when the second filter is attach%d to l%e fl|te£ room, and tg)ereln th cond
FSg er tu D35

water circul&tfon pdth ﬁas%eﬁﬁb?ﬁjdi%%c%r?on protruding Bward the Water passagé port fornéd inside
the water C@ﬂﬂﬂﬂb&b@i&%lt&mfamgm&mmempassa@e port of the filter room, and wherein the

water passage ports agfel fr%r{:nedwgg égspecc£|¥guslg%§ gg‘l water %hanneés of filter T room, angater

circulation path are provided on an inner peripheral surface of
the water tub;

the first water circulation path has a first opening formed
at a position facing an outer peripheral side of the rotary
vane, and a first filter having a £first discharge section
provided on an upper side of the water tub;

the second water circulation path has a second opening
formed at a position facing the outer peripheral side of the
rotary vane, a second discharge section provided on the water
tub, and a second filter having a third discharge section, which
is provided with a lint filter, provided between the second
opening and the second discharge section; and

the second discharge section is provided at a pesition
lower than the first discharge section,

wherein the second water circulation path includes a filter
room provided with a water passage port and water channels
formed on both sides of the filter room, and the water passage
port of the filter room is provided in a position higher than a
lower end of the =zecond filter when the second filter is
attached to the filter room, and

wherein the second water circulation path has a protruding
portion protruding toward the water passage port formed inside
the water channel in a position facing the water passage port of

the filter room, and
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wherein the second water circulation path is configured such that water running upward in the second
water circulation path passes through the second discharge section to spout into the water tub and a
part of the water passes through the lint filter to spout into the water tub when the washing machine
operates. 2. Theawvashingpaghineas-alaimed ipGlaim dxwheseinsthesseceng filtersisgprovided to
protrude into the water tub. ,

gides of water channels of filter room, and

wherein the second water circulation path is configured such
that water running upward 1in the second water circulation path
passes through the second discharge section to spout into the water

tub and a part of the water passes through the lint filter to spout

intc the water tub when the washing machine operates.

2. The washing machine as claimed in Claim 1, whereln the

second filter igs provided to protrude into the water tub.
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