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. 07-255992 (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.

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

Fig. 4 1s a side cross-sectional view illustrating an overall structure of
the conventional washing machine disclosed in the Patent Document 1. As
iHlustrated 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 tub 3 is
provided with rotary vane 5 having outer vane 502 radially formed on a side
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 tub 3 is provided with rotary vane 5 having outer vane 502 radially formed on a side facing a

bottom sectioRt B Vit AR ORSRFARE 8WETHERBE with Misets BoERgHNtRith water, a
pumping action exerted.by outer vane 502 delivers the water on the bottom portion of water tub 3 into
lower-end 8%%%?@ R%&M&%ﬁm‘é%oi%i?ﬁ‘i‘ﬁﬁ%ﬁ?b‘fﬁﬂ%’f@f },5@ FEASEHAT BRSO Water thus
delivered in ~end opening 130 runs upward ip,wates.circulation, path,120 to he fipally discharged
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conventional washing machine which automatically selects a water level depending on a volume of

laundry, thewat tﬁ\é%h@’%%ﬁt%d%%s@iﬁﬂ mwsgw&ﬁcwﬁﬁgbaoﬁm%g%me qhigypgry is
e

washed. Such a low water level weakens a pumping action of outer vane 502 of rotary vane 5, failing
to lift the water asliveiasftcheachalisahaigeePaning: 1 30-0f aten arlatien RBMHAL LS a result, a

volume of water passing through lint filter 150 lessens, resulting in a decrease in the efficiency of
collecting thatoregrimaited, such as hint, is 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 1s 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
A washing machine according to the present invention includes 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



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 A
washing machine according to the present invention includes 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 prqvided on an inner peripheral surface of the

water tub: tAE FirdtS B Y RHIHIRHAR AR A Tl SpRITMRA B S RUR DBS RBRPAGFR an outer

peripheral side of the.rotary vane, and a fist filter having a first discharge secfion and provided on an
upper side St %Qﬁﬁ%ﬁfﬁt%’ﬁ%rs@%n ﬁ/ﬁl[%grtc‘ﬁéﬁ%tf& Ca&ﬁ?ﬂﬁ?& FopEHing $oied at a

position facing the, quter peripheral side of the, rotary vane, a second discharge section provided on
water tub, aﬁﬁgnées%g%ﬁd [ éﬁﬂ%v%w(a%gtﬁﬁ?doéﬁg%%g%ﬂl See&?gr? 1éfr?d0 grtcgl\f’l ggabgt%%relﬁ’tﬁlgdsécond

opening ang fhe greand, dischange.seqlions And Ih& secand %ﬁﬁ@@gﬁgg@%@é}@%@&gﬁ a position

lower than the first discharge section. The washing machine’t water through the filter

by using theisecandwalsr pirculatiomreih avenminen & watel levehiorwashingis set to a relatively

low position, thereby improving an efficiency of colleting any foreign matter such as lint. BRIEF
DESCRIPTIGL e DRAWINLGS facing the outer peripheral side of the rotary vane, a

second discharge section provided on water tub, and a second filter having a
third discharge section and 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. 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
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



Fig. 1 shows a side cross-sectional view illustrating an overall structure of a washing machine
according to an exemplary embodiment of the presentinvention; 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 structure of a conventional washing

machine. ) i ,
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. 11s a side cross-sectional view illustrating an overall structure of
a washing machine according to an exemplary embodiment of the present
invention.

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 vane 5 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 6 attached to a lower surface of outer tub
2 1s 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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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 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 bareifoPitgsthab i whavit) Toeuteraasifer1eds tharably visrisshvwheuter 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 VSHRHEH bt Wé’t@?fﬂEaﬁéfﬁﬁ@ééﬁ?ﬁﬂ@&ltd@ﬁ@@lﬁ%‘? 5 alppeaty Kdadestis rotatably
provided on a bottom portion of water tub 3, Rotary vane 5 has agitator vane 501 formed on the
opening sid%%(-)lf3 Water tu ,%ﬁ%% e ﬂﬁ@%@éﬁaﬁ@?mﬁﬁga HhEolatoraserit side of water tub

3. A rotatio f or 6 attached to aio surface of outer tub 2 is transmitted to water tub 3
and rotary \'%%CE%%}&P/;? %‘% r%&?)trﬁgﬁ]] e%%?%g?%%main pulley 9, and power switching unit 10. Power

switching unit 10 maghaically GOHRIGS PLARERURIES diving BNAILS SLVRIEH WhiR Angyotary

water channel wall member 30. Between the inner peripheral surface of
water tub 3 and first water channel wall member 30, first water circulation
path 12 having a flat shape in cross section and extending in a substantially
perpendicular direction (including perpendicular direction) is formed. First
water circulation path 12 has first opening 13 opened at a lower end thereof,
and first filter 15 having first discharge section 14 opened at an upper end
thereof. To collect a foreign matter such as lint, for example, a mesh lint
filter is attached to first discharge section 14 in a detachable manner.

The inner peripheral surface of water tub 30 is further provided with
second water channel wall member 31. Between 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
n a substantially perpendicular direction (including perpendicular direction)
1s 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 23. 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



vane 5 so that water tub 3 and rotary vane 5 are integrally rotated when laundry is centrifugally
dehydrated 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 surface of water tub 3
is provided with first water channel wall member 30. Between the inner peripheral surface of water tub
3 and first water channel wall member 30, first water circulation path 12 having a flat shape in cross
section and extending in a substantially perpendicular direction (including perpendicular direction) is
formed. First water circulation path 12 has first opening 13 opened at a lower end thereof, and first
filter 15 havifiy Wissthiiseharsgs sectdativedipénedtheanassgendchinech Tocullddsehforgign matter
such as lint, for example, a mesh lint filter is attached to first discharge section 14 in a detachable
manner. 2TASTHHEABR Hnharabet b b Wity fesalidierhnigsrovdud witresesonitvater channel

wall member 31. Between the inner peripheral surface of water tub 3 and second water channel wall
member 31?%%%&H§ﬁ}§férﬁﬁ?&§llé}f%n p%?ﬁf?ﬂ%ir%‘%hlﬁtfgﬁ%@iﬁl@rﬁ§§ gadimhwit¥xtending in a

substantiall rpendicular directiop.(including perpendicular direction) is formed. Second water

circulation g&f?ﬁf ﬁ?e Eavglléécaodlﬁégglp%%%%bmf@yoﬁ%@e At ¥Fd%&e?%%mﬁ?é?e‘8ﬁ%k‘%ﬁia rge section
19 opened thereof, an d filter 25 praovided on the Jower side of second
discharge sge%ﬁg)r? %g%ﬂ?gcrio?t%cﬁ nggh%’ﬁrvglfr%ﬁo%g V\?aftélrntl& b .%8%%?11& E?t%lrlégyis? %Irlo%‘in’d‘g& %?ﬁdﬂhird

discharge sgetion 23- Serand disghargemsestion #90{ sesandwaterciicylation Pt }Ztia%ryfovided ata

position lower than first discharge section 14 of first water circulation path 12. When a waver level for
washing is ggt© 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 bélealiaciegwite@hipivaticiencyland deierpent pubthdwashingtaachine can be
dissolved for a short period of time so that the laundry can be washed with a high washing
performancesfeithin @ torélsetdenwimgzsime of the rotary vane.

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 1llustrated in Figs. 2 and 3, second water circulation path 17
includes second opening 18 opened at a lower end thereof, second 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 (including box
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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 watghepeuldtnopatsiinte vdashimgt eralaHing wbesrdimgao drél eseipiagtémbediment when
viewed from the outer peripheral side of the water tub (back side of the second water circulation path).
As illustrate®if ﬁ@é@%{%d 3, second water circulation path 17 includes second opening 18 opened at
a lower end thereof, second discharge section 19 opened inward of water tub 3, and main member 20

having filter room 2 I T SRARRATERSRT FEOA RO, BE LAy BsrRpaisitiadihgBb% dhape) that
A R s S T R g SR
sechare SIS TE YT el floon B Zsisiass 18,2 e e
on the respegliverides ol waten hennelsra anth 229 At BREFOPM 2 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 filter 33

having a substantially bag shape (including bag shape) protrudes into water

tub 3. 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

1s 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 lint captured by lint filter 33 from

returning into water tub 3, consequently reducing the quantity of lint

attached to the washed clothing when the wash is completed independent of

whether the water level 1s 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 matter, and prevents



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 filter 33 having a substantially bag shape (including bag shape)
protrudes into water tub 3. 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 lint captured by lint filter 33 from returning into water tub 3, consequently
reducing thEWanty bt batabhe g2 theed divets aenagdviiemtia vilistsicomblistedsndependent
of whether hIé ater level is high or low. Further, water flowing into second filter 25 to be
dischargediﬁ) § (’tﬁfﬁb‘ﬁh"‘{k}ﬁfé%%é’%%lé %‘f'@?@é} ShaERs BRfifldFgENEIRE §BEond water
circulation p‘%%]’:ﬁﬁ? Bﬁ osmons higher than lint filter 33 of second filter 25 before flowing into
second filtef % ﬁlgﬁgl é’r?’ﬁﬂfément helps to improve the efficiency of collecting the foreign

matter, and prevengesucd AN e ggt that the ptured ]EIntéS rel ased frO{n I| filter 33, which is likely

I‘OVl ro
to occur when the was opera on IS S spen ypr'eversmg e FO?a{EO e I'O%g vane.

Second fiter, 2843 Fravided 19 praikde DR VA, Whichakes e5 835} 1o check wnether i

filter 33 is clogged with lint. Therefore, the filter can be cleane never suitable to do so. A material

of lint filter §%,is-ar86le offon RXANRIBANHAICORIA e dRRINE St asiRdibel FuGha naterial can

avoid mold which may be generated by the captured lint, thereby continuously sustaining good

hygiene dudng#ieiiter Biltes frame 40 pfiseconghiitardbsan by Atacheddgand detashead from filter

room 21 of main member 20 in second water circulation path 17. Filter frame 40 has a retainer unit 41
equipped withgrrotiidiigepartionritd tenmedoad adoldew kivhtheredfe ane elawepdstiains 43 having a
substantially U shape (including U shape) to be engaged with mating portions (not illustrated in the
drawings) afffilterrrsbhm2lthesirty; foméxamnapielyresisttorform getdineraieitddy segonidilter 25 can be
attached to and detached from filter room 21 by elastically deforming retainer unit 41.
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 is
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



More specifically, when attaching filter frame 40 to filter room 21, first, protruding portion 42 formed at
the lower end of filter frame 40 is 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 that filter frame 40 of
second filter 25 is securely fitted into filter room 21 by way of claw portions 43 and protruding portion
42 of retaindhghfilier framg ddwdviesmed farae 20 Fowchirelddive 2 intidilteimento Rlpwied forward
while pushing an upper section of retainer unit 41, Then, claw portions 43 of second filter 25 and
engagemen‘f’ﬁﬁl@g B BMMITD A @ BE BN He BTG ASbHSER I BAR R Fame 40 with lint
filter 33 attached th@reto IS rer&gl)%ved gom filé(?g oom 21. Lint filter 3 'i)f second filter 25 thus removed
can be easily cleaned. "M fid T HE e d by ire é?xﬁaghgrlali’/ 18 et rssit e &f detergent

or dirt cont nlg%gaé%%%volun}? of moisture, If the lint is left in Vﬁﬁ%ﬁ%u 3\;\7&1# pooié/entllatlon, lint

filter 33 is li Oe]iy e moﬁjg.u c%:%%d‘rilﬁlg%mﬁ}é Sﬁgg %é)rﬁgtt: ine equippe filtef ffame 40 that can

e atached ig-and lgiashed I diter oM. second [lie 22.ca0s easly clegned and used i

good condition. On both ends of filter frame 4 tout portion 34 is provide iver the water

into second fillen 23:04qughwalel PaRsAImAGRR 432 ARd 48RAtHleLFeRR23 g aREpNd filter 25 is

attached to filter room 21.
thereto is removed from filter room 21. Lint filter 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 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 is provided in a lower section of filter room 21. Water
passage ports 23a and 23b of filter room 21 are provided at positions higher
than a lowermost portion of lint filter 33 of second filter 25. The water
passage ports(water passage ports 23a 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 15 attached to the filter room 21, and the water for
washing being circulated flows into water tub 3 through lint filter 33

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



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 higher than a lowermost portion of lint filter 33 of second filter 25.
The water passage ports(water passage ports 23a 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 lint filter 33
provided in the second discharge section from the upper side of second filter 25. Therefore, when
the wash or rinse operation is suspended by reversing the rotation of rotary vane 5 or the water is
drained, the?#ater for washing in water tub 3 coming from second discharge section 19 and flowing
back downward from u%ygrd in second water circulation path 17 can be guided to flow into lint filter 33

of second filter 25 tHd et L LRGSR D I DA N Ay B FRaBAeAdhels 22a and 22b of

second water circulatign patg 17 to oII%ct the forejgn matter. .As illustrated in Fig. 3, protruding
portions 248°314%2%8 %?8 FPGUTHEY O RIS afer & g}ﬂﬁt%ﬁtﬁﬁﬂ*? %?%{Pﬁ itone el ﬁé%ater

passage pafis 435 a0d 230,01 e 21, Inwpter channels 228, and 22b 50 tat a flow path sectional
area near water passage portsli & and 23b is haffowed. ASL Fesics pP&/i in %“chﬁruding

portions, theuaigh diRehagekliouseeand lladiaias seclion da eag,0aueien eagugh hydraulic

pressure, and an enough volume of water can flow into secon hrough water passage ports

23a and 23pARSACY HNAIRESTEHAIONPAIM L Zecond RROPEETRRALIG WaShiNE maghine according

to the exemplary embodiment thus structured is described below.
ports 23a and 23b by way of water channels 22a and 22b of second water

circulation path 17 to collect the foreign matter.

As illustrated in Iig. 3, protruding portions 24a and 24b are provided
n second 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 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 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 13 into
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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 13
into first discharge section 14 by way of first water circulation path 12, and rapidly flows into second
discharge section 19 through second opening 18 by way of second water circulation path 17. The

water runnifly UoWash angr Sendest etduranen pafirst patee sitsroagivthedidh fikereafdirst filter 15 to

spout into water tub 3. The water runping upward in second water circulation path 17 passes through
second disdifHHYsEQTEH 18 S oot tHes hies s EoR baktvrmehweedmmagiogwadin second
water circulation path 17 passes through water as$7age ports 23a and 23b and runs toward filter room
21, and theﬁ’ﬁ%soge%em%(ggfﬁﬁﬁf FREFS3YFBRIEE ih'the third discharge section 23 of second filter 25

to spout into water ti'ulg 3 When the water I%v&! ﬁrrgltqvq E\ll%lgtjg ahl%rgsg{ t\é\%ijér.rp%ﬁgé?;ﬁ%%r t&?hbizwr?as\?iﬁg

(for example, water e\‘?ef"ﬁ‘i%rﬁ‘é?”fﬂ%é%"%%‘é} running upwara in fi

2 high hyclraic, piesstus; Al POHIR INAWAIHAYD JGYAR, st flier A5bY Wi of ffst discharge

section 14. When'the water level is low with only a small volume of laundry to be washecfffor example,

water level R fige 1o IRSSMNAISERAMSIDIR WaTRY Ui S sRHgh firsh ilier do-BeERUSE A & low

hydraulic pressure of the water running upward in first water circulation path 12.”  Second water

circulation pathHrifeniaviled B eongsitiendewerthanfirsbwalerngireWaing RathL2.594hat the

opening and the discharge section are less distant from each other than in first water circulation path
12. Therefongwelren thecwaidr develhfotrmashing isdol (fop examplerwvaierdenet lpinkigel), the water
can easily run upward in second water circulation path 17 and smoothly pass through second filter 25
to then spopvifitodsatend 23b and runs toward filter room 21, and then passes through
lint filter 33 provided in the third discharge section 23 of second filter 25 to
spout into water tub 3.
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

L in 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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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 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 period of time to wash the laundry with a
high washirigiperforirizrte wittiipr dlpre sexdpesdtimgfilire. 33 ofiainoné fibexr 26 dbsedord water
circulation path 17 may be provided with a dented portion having a dent on the side of second water
circulation salkett am B desrammeBattaT thecthidkheds of filter frame 40, so that filter frame 40 can be
more securely atta\tl:&aaerglto main member 20. This structural arrangement can prevent second filter 25

from protruding for eHEIBBY S0dRfinG UM SH R RAHP 8IS HRRISIFE RS RE® nay get

caught by second filter 25, What is claimed is:. )
gntby exemplary em'b(\)/glment can et?ectlveiy remove any foreign matter included

i the water in water tub 3 by using first filter 15 and second filter 25
regardless of the water level for washing, whether it 1s 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 period 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.

12



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 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¥ itd iidehauesbisection 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. 2. The WasHintaHarne aSeREREE BT CIAifAL MAHST iR e SBUD AT WAIST EfB6lation path

includes a filter room provided wiw a water passage port and water channels formed on both sides of
the filter rod & attom 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 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 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.

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

3. The washing machine as claimed in Claim 2, wherein the second
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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. 3. The washing machine as claimed in Claim
2, wherein the second filter is provided to protrude into the water tub. 4. The washing machine as
claimed in one of Claims 2 and 3, 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.

filter 1s provided to protrude into the water tub.

4. The washing machine as claimed in one of Claims 2 and 3,
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.
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