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1 FILTER DEVICE OF WASHING MACHINE BACKGROUND OF THE
INVENTION 1. Field of the Invention 5 The present invention relates to a
filter device for catching foreign matters such as lint included in drain
water from a washing machine, and the like. 2. Background Art 10 When
a washing machine is used, foreign matters such as lint and impurities
from clothes are often generated in wash water. At this time, if the wash
water is disqhArgesiirgM e WNaRNDE Maching tainedyawiieut removing
such foreign matters, clogging may occur in a drain pump, a drain valve,
and a drain route of the washing 15 machine main body, and further in a
drain pipe toward a sewage and the like of a house in which the washing
machine is placet Crherdfare NébvEntishall NaViRaN dWitde for catching
int. and th Iilie mentioned above and a washing machine equipped with
L. ]%lﬁgﬁ?[gftﬁg% BH80L Yeen proposed (see, for example, Japanese Patent
Unexpmingd, 20, Rublicatian NO-2992:282618)-f58. / i3 PRSI hing
view showing a washing machine having a filter device in accordance
forviigharcapventienaliesinblegyiddth &l mpaispiectiva MeWsheWiG@ shing
surrounding of the filter device, showing a state in which a lid is opened.
maEghyg jsaadeldionak eiew showing the 25 filter device; and Fig. 10 is a front
view showing a lid portion of the filter device. In Fig. 7, lid 101 is provided
in the lower right part of the front

2. Background Art
When a washing machine is used, foreign matters such as lint

and impurities from clothes are often generated in wash water. At

-this time, if the wash water is discharged from a washing machine

main body without removing such foreign matters, clogging may occur
in a drain pump, a drain valve, and a drain route of the washing
machine main body, and further in a drain pipe toward a sewage and
the like of a house in which the washing machine is placed. Therefore,
conventionally, a filter device for catching lint and the like mentioned
above and a washing machine equipped with the filter device have
been proposed (see, for example, Japanese Patent Unexamined
Publication No. 2002-282616).

Fig. 7is an appearance view showing a washing machine having
a filter device in accordance with a conventional technology. Fig. 8 is
a perspective view showing a surrounding of the filter device, showing
a state in which a lid is opened. TFig. 9 is a sectional view showing the
filter device; and Fig. 10 is a front view showing a lid portion of the
filter device.

In Fig. 7, lid 101 is provided in the lower right part of the front
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2 surface of main body 1 of the washing machine, and a filter device
described below is disposed in the inner side of lid 101. Fig. 8 shows a
state in which lid 101 is opened. Lid 201 is generally formed as a plastic
molded member, and pivotally supported rotatably on the lower 5 end in a
way in which the upper end side is closed in the direction of arrow J
around the lower end as a center. A single line of rib 102 extending

Suﬁ}g@éin(gfytﬂg(?rb%ﬂw:i VYJIOE'ﬁéiM%&E@i@j%ﬁ%ﬁkﬂx@?oﬁahﬁp%bfg& device

protruded on the rear surface of lid 101. thermore, cap 35to

deqapehaiedulien thel flies savite thtakenaut dénatnted on. 10Imainsbollyws a
is disposed in the inner side of lid 101. Furthermore, holding part 35b for

s tafstatingdas 35! prdtude domepatitbr whttdedP 351s g teesedtiorfahviend as a
shown in Fig. 9, diameter expanding part 47 whose diameter.is increased
plagfas ap 3‘5&&%8%&% iBé%“Sf‘lﬁé(eSﬁ‘é’rﬁ‘B%Fﬁalé”ﬂ%éﬁ?ﬁkf&?é grlower

en @D ‘H'%&{}'E‘?{ GORERY > %%glletgﬁﬁ)ﬁ%d w (Hgge%l? ilha%ﬁg rﬁ%%{?ﬁion of

Cap 35 is Secured to filter case 34 by screw 37 via water sealing packing
arréviarmad ahan tlastiewhady sdch asaruebaie in the Mangide Kight sigein o2

Fig. 9) of cap 35, convex engage part 35a is formed, and concave
extenghige pda 864 altacked ByolakcHifg athweseoniex engeye paetd3ta is hook

integrated with filter body 36. Then, by engaging convex engage part 35a
shapgy %Bﬁc%’e%‘ﬁés PattSe R/ BHATORL I8ap b a ‘ﬁ’fé?%a%ﬁa cap

o S A0SR T O, TR, DORY 3 E on
mafiain gyl lief iepdtavashingheaehiee. side of lid 101. Furthermore,
holding part 35b for rotating cap 35 is protruded together with cap 35.

In the sectional view shown in Fig. 9, diameter expanding part
47 whose diameter is increased with stepped part 34d is provided at
the front part (left side in Fig. 9) of cylindrical filter case 34.
Diameter expanding part 47 has screw 37. Cap 35 is secured to filter
case 34 by screw 37 via water sealing packing 42 formed of an elastic
body such as rubber.

In the rear side (right side in Fig. 9) of cap 35, convex engage
part 3ba is formed, and concave engage part 36a attached by latching
to convex engage part 35a is integrated with filter body 36. Then, by
engaging convex engage part 35a and concave engage part 36a with
each other, cap 35 and filter body 36 are linked to each other.
Therefore, by rotating cap 35 and detaching it from screw 37, filter
body 36 can be taken out from filter case 34, that is, main body 1 of the
washing machine.

Net-like net part 51 is formed in a cylindrical shape on filter

body 36 so that it allows water to pass and catches foreign matters.
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Net-like net part 51 is formed in a cylindrical shape on filter body 36 so
that it allows water to pass and catches foreign matters. 3 Filter body 36
is disposed between inlet hole 38 and outlet hole 39 of filter case 34
inside filter case 34. Therefore, drain wash water containing foreign
matters passes from inlet hole 38 thorough net part 51 and flown out to
the outside 5 from outlet hole 39 via a drain route in a state in which the

FilfQF! B‘dg"%%eri% %f%fg%’@é’&eﬁe%ggrﬁjig&gldéﬁ ;%%ﬂe't%lisd%ﬁe 'lﬁ‘ii%% BHED 89 of

configuration, cap IS rotated, filter Is taken out from filter case

fi1t34, @b than distand theelikegetained in filter body 36 is removed.
Thereafter, cap 10 35 is normally secured to the original position of filter

case B¢ aalth rtherbioy nvatersinustibeprevdrted frgnideakiny farrt ¢his passes
part. Therefore, in this conventional example, water is prevented from

fropeakiHg birtHg foftoliig CarhgidisR i& aplas mdstlowel puk b1 hgaomtside

caved h fa.cup at 15 the side of lid 101 thereof. Haldin t .
o G A L A e R ST o R A e
madtuay n-which Bpagses the center of the substantially circular-shaped
caved surface and extends in the diameter direction. Furthermore, latch
hole 2@4dmth nghich thookKil08-islimseret avichlatshed) is provided ma then, cap

portion 20 corresponding to hook 103 of lid 101 of main body 1. The front
35 jiewodrig dofiberid oty shbvig dxksa® pubHiEARaHbari<ABPmdly and then

i L SEL R AR L 0 PO o
35 is normally secured to the original position of filter case 34, and
thereby water must be prevented from leaking from this part.

Therefore, in this conventional example, water is prevented
from leaking by the following configuration.

Cap 35 has caved part 351 that is caved in a shape of a cup at
the side of lid 101 thereof. Holding part 35b, which is also shown in
the perspective view of Fig. 8, is protruded in a way in which it passes
the center of the substantially circular-shaped caved surface and
extends in the diameter direction. Furthermore, latch hole 104 into
which hook 103 is inserted and latched is provided in the portion
corresponding to hook 103 of lid 101 of main body 1.

The front view of lid 101 of Fig. 10 shows a state in which lid
101 is normally closed. Herein, central angle 0 is an angle which
holding part 35b is rotated from reference line 105. That is to say,
when holding part 35b is located in the position in which central angle
0 is approximately 90°, lid 101 is closed in the direction of arrow J of

Fig. 8. Then, as shown by a broken line of Figs. 9 and 10, rib 102 on

lid 101 and holding part 35b on cap 35 are not brought into contact
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when holding part 35b is located in the position in which central angle 25 0
is approximately 90, lid 101 is closed in the direction of arrow J of Fig. 8.
Then, as shown by a broken line of Hgs. 9 and 10, rib 102 on lid 101 and
holding part 35b on cap 35 are not brought into contact 4 with each other,
so that lid 101 can be completely closed. At this time, since hook-shaped
part at the tip of hook 103 is latched to latch hole 104, lid 101 cannot be

wi R ARSIIEd ever a0 xpghal a5 applied, o 11e QUG QLN

wasning macnine n the contrary e above-mentioned norma

sinOWHEH SRS cWhemeentrahanglg @ pihRidingneart 35R indishlaced d1PMole
90 and is other than 90, even if lid 101 is closed, rib 102 is brought into

10 £phitdctOwitta haldingepants3Bb anehlidi 10dccaihatbextlosesl! Thereforedidied
101_ cannot be closed normally, which_makes it possible to easily detect
fropmathe QQBSS%SO[Q&Q’I%%?I%H%S%?&EMQFMS, a user operates holding

part 35b again so as to rotate cap 35 and secure it to an appropriate ,
posilan, CRar AU e GRLS HNeL Rt RO CEEE BRtEa stace,

whegeQusiesh ] Thatis @ %%mm&bﬂﬁﬁcﬁﬁfﬂuﬁ%@@s ad‘i'_%faac%?&‘rﬂt@hﬁl@%eénd 18
whether or not lid 101 is normally mounted on main body 1 and prevents

ot hwateh 2h5 Hon deaking. INbtEHeie tHatad corlvdritibnaliechrdlogynto contact
information related to the invention of theqfresent application, for

witdy hallengaparss rarshiidnbQammeapiicatsn No. 2oberséoeelid 101
e R O STL P SEMRS e
caF @508 HeVeRiRthisipdgednased,on tﬁﬁﬁ?ﬁ“ﬁ%é?%ﬁe&‘ﬁ%g%ifmﬁg part
35b again so as to rotate cap 35 and secure it to an appropriate position.
Then, a state in which water does not leak can be easily recovered.
That is to say, in this configuration, a user accurately judges whether
or not lid 101 is normally mounted on main body 1 and prevents water
from leaking.

Note here that as conventional technology information related
to the invention of the present application, for example, Japanese
Patent Unexamined Publication No.2002-282616 is known.

However, in the configuration of the conventional technology,
whether or not cap 35 is correctly mounted and thereby water leakage
can be prevented is judged based on the premise that a user confirms
the closing state of lid 101, that is, the state in which lid 101 is
correctly mounted on main body 1.

However, if a user is concentrated on cleaning, for example,
removing foreign matters from filter body 36, and forgets closing lid

101, prevention of water leakage may not be able to be confirmed.

Alternatively, from the demand from design or the demand for



the closing state of lid 101, that is, the state in which lid 101 is correctly
mounted on main body 1. However, if a user is concentrated on cleaning,
for example, 25 removing foreign matters from filter body 36, and forgets
closing lid 101, prevention of water leakage may not be able to be
confirmed. Alternatively, from the demand from design or the demand for
5 reducing the number of componen?s in order to reduce the cost, when a
configuration of a washing machine that does not include lid 101 is
desired, the above-mentioned conventional configuration cannot be
realized because it needs a structure of a filter device including lid 101 as

re de@uienaat fmbherngres ich bk isc ganesaifiefovmed dhdorn Bxample, when a
plastic molded material, and the position in which lid 101 is disposed is

cmgﬁg@rmm‘imthél@/vmémm aveasting rachine cFhawforaciviten Bdfob®l 1s
of a yseroraf m|Iy member who walks in the |C|n|ty of the washing

de?ﬁﬁ%ﬂ.néhﬂs ﬁ%s*?%ﬁt‘d’r% (FAER sﬁa%&%ﬁéﬂa\/ Grdaatr be
red SORAT s be%%tac %fg"wﬁuqétﬁ%e 3P é%&@éﬁ@%p@ H{Qiﬁmr lifa 101

from a washing machine main body. In such
as Statgrilkdsatpossible to confirm whether or not water leakage is
prevented. In addition to these problems, since such an operation of a
washifigrhaehineis carded Bt hot Byreat aldverfaunby aﬁorﬁ@l’n@k@@pie, a

water should. be pre e ted in @ simple a
D N B IR R ON ACOFG 1 SEACh O of i prbigeed i
gekgélleﬁlgfnlﬁh%ﬁeelﬁower part of a washing machine. Therefore, when a

foot of a user or a family member who walks in the vicinity of the
washing machine hits the position, or when a user pushes id 101
forcedly without recognizing the fastening failure of cap 35, lad 101 may
be broken or lid 101 may be detached from a washing machine main
body. In such a state, it is not possible to confirm whether or not water
ieakage is prevented.

In addition to these problems, since such an operation of a
washing machine is carried out not by an expert but by a homemaker,

water leakage should be prevented in a simple and easy manner.
SUMMARY OF THE INVENTION

According to an aspect of the present invention, there is
provided a filter device of a washing machine comprising: a filter body
disposed in a middle of a drain route and catching foreign matters: a
cap having a knob capable of operating the filter body in a rotation
direction and an axis direction; a filter case for accommodating the

filter body and the cap; a reed switch attached to the filter case: a



provided a filter device of a washing machine comprising: a filter body

disposed in a middle of a drain route and catching foreign matters; a cap

having a knob capable of operating the filter body in a rotation direction

and an axis direction; a filter case for accommodating the filter body and

the cap; a reed switch attached to the filter case; a 5a magnetic body

attached to a position, which correspdfids to the reed switch, of the cap;

an O-ring for water-sealing between the filter body and the filter case; and

a control device for controlling a process of the washing machine and a

display, wherein a protrusion having a thickness varying in the axis
medigeetion isopipvideddtah outer mpariphery oftbecapracpiojectedtpatthe reed

corresponding to the protrusion is provided at an inner periphery of a
sveiinkdriehlt arcarthatilfer Base foany pregsepddnieisbagiri Be ddier body

ess the 0-ring, thereby water- sealing between the filter case and the
o R AT AE CHTCr A BB e e ohLor N kbt Bacy e

urnéd on when the position of the
walRehed fodhricap indhe e[Oté{@lQV?CWe%BSHh%aﬁ%&%ﬁ%@@ﬂ ofdeing a
cap corresponds to the reed switch, and when a start signal of a process
thicinpet butranyOiN signat fromatie redd switch istpotpinpuidthe contrah  outer
device stops ﬁroceeding of processes and notifies a washing machine .
raRBhertakd 4DEréaddurelnig theplBA Y RS aevieB Hatdringht® REotrusion

. embod'maent of thenpresent in entionfjs mage in ordFr to sol¥ .
1sc%r viged af anb ner per 8 eay a cg 1&1 18 %Jart 0 e filter case,
nventional problems mentioned” above and ensures prevention of water

aﬁ%aiﬁg@s‘élﬁ% %H@%@BQL‘&@?&H@@ @&%@%%@%Wﬂﬁl’ﬂ%‘?%@@%%@amr

of a cap of a filter without an influence of the presence of a lid and
sendiifgngeawsenoflan filter case and the cap, the reed switch is turned
on when the position of the magnetic body attached to the cap in the
rotation direction and the axis direction of the cap corresponds to the
reed switch, and when a start signal of a process is input but an ON
signal from the reed switch 1s not input, the control device stops
proceeding of processes and notifies a washing machine user to take a
procedure on a display.

A filter device according to an embodiment of the present
invention is made in order to solve conventional problems mentioned
above and ensures prevention of water leakage when a washing
machine is used by detecting a mounting state of a cap of a filter
without an influence of the presence of a lid and notifying a user of an
abnormality when a cap 1s not mounted completely.

Therefore, a filter device of a washing machine according to an

embodiment of the present invention includes a cap opened and closed

when foreign matters are



abnormality when a cap is not mounted completely. Therefore, a filter
device of a washing machine according to an embodiment of the present
invention includes a cap opened and closed when foreign matters are 6
removed from the filter device, a filter case to which the cap is mounted,
and an electric signal transmitter-recéiver operating in the normal position
provided to the filter case. When the cap is not normally mounted,
abnormality of a user's operation is displayed and a user is notified to

re,@%ﬂ the &aP %H%infi'ft%‘iorﬁi@wgi Q this cenfiguration. the ligr devies. of.., is

washing machine as per embodiments of the present invention can

mdHaYeA! wakerfForlieakings BRIBFPESGRIRHION QR IHEB RRAMINGS the

Fig. | is an appearance view showing a washing machine having a filter
notievite o siccordaprevadibda first @mbdtiteentcafsthe frésent thvertign.is not

Fig. 2 is a sectional view showing a state when the filter device of the
nogRShHgRAERIRE iBARRALIEG 08 s WSEGRARAG BHSvAgPARae and 2

when the. filter device, of the washing machine is not mounted completely.
usﬁglé. ﬂ%\% glié %Or(\afl %?E%I{"/?le&}scsﬁ%v% gl:gih operation of the filter device of

the waghingimachine yhesmaan ia mountad Fig S ig aviastiah sertiopabhing
view showing an operation of the filter device of the washing machine in a
mastatenin whichea camisodioumtgéd. of the present invention can prevent

water from leaking.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 1s an appearance view showing a washing machine having
a filter device in accordance with a first embodiment of the present
invention.

Fig. 2 is a sectional view showing a state when the filter device
of the washing machine is mounted.

Fig. 3 is a sectional view showing a state when the filter device
of the washing machine 1s not mounted completely.

Figs. 4A to 4D are plan views showing an operation of the filter
device of the washing machine when a cap 1s mounted.

Fig. 5 is a partial sectional view showing an operation of the
filter device of the washing machine in a state in which a cap is
mounted.

Fig. 6 is a control flow chart of the washing machine.

Fig. 7 is an appearance view showing a washing machine
having a filter device in accordance with a conventional technology.

Fig. 8 is a perspective view showing a surrounding of the filter
device of the washing machine 1n accordance with a conventional

technology.
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Fig. 6 is a control flow chart of the washing machine. Fig. 7 is an
appearance view showing a washing machine having a filter device in
accordance with a conventional techhology. Fig. 8 is a perspective view
showing a surrounding of the filter device of the washing machine in
accordance with a conventional technology. 7 Fig. 9 is a sectional view
showing the filter device of the washing machine in accordance with a

convp '9@%'&%0@88%?8%&&1@91&9 98, {19nLView %@R@Pﬁe%'iigepgftk%ne of the

filter device of the washing machine in actordance with a conventional

wateaholagyh P ERAILESR RS RIRHQNSR ERE INYENTION logy.
Hereinafter, an embodiment of the present invention is described with

referBnge 16 drawifiysi T eesameorefergricdidupiertisnaré gieefitethdevice
ame canfiguration as in the conventional example and 10 the description

of e ESHEBIRIRACRUIE RBradRAt IRE Freldht midHtibAMEAGRInRERBYoSY-
this embodiment. (FIRST EMBODIMENT) Fig. 1 is an appearance view
showing a washing machine having a filter device in accordance with a

first embo@imant of eOMSTERT HBTIDveHINTHITS 2 Is\aSRAIna view
showing a state in which the filter device is mounted. Fig. 3 is a sectional

viewBhowing dstatesin  whichatieditter dexficetisenopmeamted compieiely. is
igs. 4A tq 4D are plan views showing an ogleration of the filter device in

F )
desgiabid iviifiche L EapsE hRUHIBY B85 5 is A BatfidP ekl Risnumerals

aresgl Vgixgg(?@he same configuration as in the conventional example and
the description thereof is omitted. Note here that the present
invention is not limited by this embodiment.
(FIRST EMBODIMENT)

Fig. 1 is an appearance view showing a washing machine having
a filter device in accordance with a first embodiment of the present
invention. Fig. 2 is a sectional view showing a state in which the
filter device is mounted. Fig. 3 is a sectional view showing a state in
which the filter device is not mounted completely. Figs. 4A to 4D are
plan views showing an operation of the filter device in a state in which
a cap i1s mounted. Fig. 5 is a partial sectional view showing an
operation of the filter device in a state in which a cap is mounted. Fig.
6 is a part of a control flow chart of the washing machine.

As shown in the appearance view of the washing machine of Fig.
1, concave portion 7 is formed in the lower part on the front surface of
main body 1 of the washing machine, and cap 2 whose planer shape is
substantially circular for the operation of a filter device for removing
foreign matters such as lint in drain water is provided in concave

portion 7. Cap 2 has a configuration capable of moving in the rotation
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20 operation of the filter device in a state in which a cap is mounted. Fig.
6 is a part of a control flow chart of the washing machine. As shown in the
appearance view of the washing maéhine of Fig. 1, concave portion 7 is
formed in the lower part on the front surface of main body 1 of the
washing machine, and cap 2 whose planer shape is 25 substantially
circular for the operation of a filter device for removing foreign matters

dir%%%#%ﬁsf'&r%t %9&%‘%&3%’%?&9&%9&% i&co%%ﬂ‘(gwgzﬁgioﬁg : g@%ﬁth%s Fovice

configuration capa moving In tne rotation Irection r1or attacning

andlelaehiog ihe belewmentioned filter devier canddpihe axis direction for
removing filter device. Inside of the upper part of main body 1, control

devide8idrcarbarbting:apeicrgeorhpufemaadithd tide for ,cantndlting device 3
series of 5 processes including washing, rinsing, dehydration, and the

Incry e IAG IR dORCHATOTB RS S3n ke Ikt ion trentsRl Saagessrrics of

main bod ]gis itch part 4 for inputting an ration,course and the lik .
P A R oy S ot A AL AT of oheibfof o 12

pro¥vadedremeining dirme, And the ke, argrlisnesad: OR thRd Ojower pattrete of
the right side surface of main body 1, drain hose 6 for discharging wash

mawateo iy cdnrectech Asshowioin the séttional wiew of Hitgp2, capr8dsand the
. accommodated in concave portion 7 formed in main body 1 in a way in

likgyHrtoc4p 2t Wded $ivtcsrotruddtth tHeRliEide o BatfyiHes aviHiae sifnan

shaped 15 knob 9 is integrated with cap 2,in the front surface side (lef .
oD S G or oS TEtE T B AP uC? (RS s (e TR O an® he

10&%@%-0@%%% filtes hepyrddehayingnet-bkapet paifmlfose 6 for
dis?hzvz:'llgq%g wash water is connected. |

As shown in the sectional view of Fig. 2, cap 2 is accommodated
in concave portion 7 formed in main body 1 in a way in which cap 2
does not protrude to the outside from outer line 8. Minus-sign shaped
knob 9 is integrated with cap 2 in the front surface side (left side in Fig.
2) of main body 1 so that a user picks it by the fingers and rotates it.
Furthermore, filter body 11 having net-like net portion 10 allowing
water to pass and catching foreign matters is connected to the rear side,
that is, the inner side of main body 1 in a way in which concave engage
part 16 formed on filter body 11 is rotatably attached by latching to
convex engage part 15 formed on cap 2 them each other. Thus, by
picking knob 9 by the fingers and the like, and pulling it out in the axis
direction of cap 2, filter body 11 can be taken out to the outside of the
machine.

Cap 2 and filter body 11 are accommodated in the inside of filter
case 14 having inlet hole 12 and outlet hole 13. O-ring 18 formed of

an elastic body such as rubber is mounted on the outer periphery of
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water to pass and catching foreign matters is connected to the rear side,

that is, the inner side of main body 1 in a way in which concave engage 20

part 16 formed on filter body 11 is rothtably attached by latching to

convex engage part 15 formed on cap 2 them each other. Thus, by

picking knob 9 by the fingers and the like, and pulling it out in the axis

direction of cap 2, filter body 11 can be taken out to the outside of the

achin . ter co ed in the ipside of

o Y 2R Bl A AR Pl of
capAd sleslied06lyEHAN askdblierdpmausked A8dhedeLRRHRDEN O helined

outer peripheral cylindrical part 17 of the connection part at the side of
wabapP of fileeibodyel 1 dandibivbrovmteirtoadose contactiwithomelined

wall %\?Jgf filter case 14, Thus, water sealing is_carried out. When drain )

wash Wier Eoataintias foréigHemanere satRsadarfi sp R EChpmdARes lint

I throu rt 19, forei atters.are, removed. Then, the wash
pa O L e T e e B e
rerfléRIBN0SE RSNOWRA NG hL eytibdrigaliparhaQ fading & lasoediaimeterfishe
integrated with the side of concave portion 7 of main body 1
maabcominodatingtlite hedsel 3 0 la danad wdpp 2eistratatably arddimmbdated in
cylindrical part 20. In addition to this, on the inner peripheral part of

cylin8rdargaicss R QiR ot e dctéd $arttAmpd sb e vsatad with
part 21 push protrusions 22-previded on outer peripheral part.23 qf cap 2
theShEL RIS RIOURIOS R PLR IRREOR AN PEIRIRIA AT 8% 120 Sase

14,}@!14%5 viaiuieicRerBerakeyingiicahrad 14 thaiek naessealing. In
e

addition to this, on the inner peripheral part of cylindrical part 20, a

plurality of projected part 21 are formed. Projected part 21 push
protrusions 22 provided on outer peripheral part 23 of cap 2 toward the
side of filter body 11. Thus, O-ring 18 is pressed to inclined wall 19
via outer peripheral cylindrical part 17, thereby water-sealing the
wash water inside filter case 14 from the ocutside.

Magnetic body 24 is accommodated in a part of outer peripheral
part 23 of cap 2, and attaching plate 25 is integrated with the upper
part of the outer periphery of cylindrical part 20 of filter case 14.
Then, reed switch 26 is attached to attaching plate 25 on the upper
part of the outer periphery of cylindrical part 20. Herein, reed switch
26 is disposed so that magnetic corresponding operation part 27
disposed inside of reed switch 26 can be closely positioned with respect
to the position of magnetic body 24.

In the sectional view of Fig. 3 showing a state in which the filter
device is not mounted completely, as shown in Fig. 3, protrusion 22 of

cap 2 does not enter the inner side of projected part 21 of cylindrical
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wash water inside filter case 14 from the outside. Magnetic body 24 is
accommodated in a part of outer peripheral part 23 of cap 2, and
attaching plate 25 is integrated with flte upper part of the outer periphery
of cylindrical part 20 of filter case 14. 20 Then, reed switch 26 is attached
to attaching plate 25 on the upper part of the outer periphery of cylindrical
part 20. Herein, reed switch 26 is disposed so that magnetic

corsespending operation, part 27 _disposed inside of reed switch, 26,can pe
D i hopel 5S Soskin or ARoge( L bo) 2ASad fnand

osely positioned with respec e position of g
O-thegsadtionab\visudot kg3 shawing a:state i which thediltess de¥iceds Ot he
mounted completely, as shown in Fig. 3, protrusion 22 of cap 2 does not
outenter deedfimea sidbatprojectBdgnait @k of yfinstribali h. Figar 2@ ot fibep are d
. case 14. In such a state, cap 2, filter body 11 and O-ring 18 disposed =~
withdlapdigddivaig mdindk the Bhosodedias the mevrarisideast thaw Bday Fig.

2. LinEla R Lenlsiaide in o .as comasren uih e noskon e o

“8e
ter device'is mounfe%l as shown in

aciyalerseaiing gHest by ring, 8 and thrilike ds potachieyed, Ao Walsly 24

may leak. In this case, since magnetic body 24 and magnetic
an ¢omesporiding @perspion (giark 27pin et switaht28 aren displdced ftoln 26 are
each other by dimension H in the axis direction, _magnetic corresponding

dispheratbn pat 2736 hob thfeEtdirbyliagnetien 0Body 28hencredfndtirection,
o e Lo BT A e
bo@hawinghanepaiatipelthe filter devias i S8 reed switch 26 does not
operate, an ON signal from reed switch 26 is not transmitted to control
device 3.

In plan views showing an operation of the filter device in a state
in which cap is mounted in Figs. 4A to 4D, Fig. 4A shows a preparation
position, that is, a state before cap 2 is mounted. In Fig. 4A, reed
switch 26 and magnetic corresponding operation part 27 are positioned
right above cap 2 in the circumferential direction (in the direction of
the 12 o’clock position) since they are attached in the vicinity of
attaching plate 25 provided on the upper part of cylindrical part 20 of
filter case 14. On the other hand, magnetic body 24 attached to cap 2
is positioned in the left direction with B of approximately 90° (in the
direction of the 9 o’clock position). Knob 9 of cap 2 is set so that the
minus-sign shape is directed substantially vertically.

In the preparation position before cap 2 is mounted shown in
Fig. 4A, total two protrusions are provided on outer peripheral part 23
of cap 2. Protrusion 22 having stopper 30 in one end and a shape with

width D is provided on the lower part, and similarly, second protrusion
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in which cap is mounted in Figs. 4A to 4D, Fig. 4A shows a preparation

15 position, that is, a state before cap 2 is mounted. In Fig. 4A, reed
switch 26 and magnetic correspondiby operation part 27 are positioned
right above cap 2 in the circumferential direction (in the direction of the 12
o'clock position) since they are attached in the vicinity of attaching plate
25 provided on the upper part of cylindrical part 20 of 20 filter case 14. On

22%2&%'?9 hQ”&ﬁH@%‘%‘iSaﬁ"QK 4@?3%5‘2%{}‘]’%%%’. gniscggs]cgﬁélg ié;% thge at

direction approximately 9 irection o clo
18@ositionhKnoh: R :¢ap 2 iswglsodhatfher minus;sigh shapeiis dyggtethner
substantially vertically. In the preparation position before cap 2 is mounted
perspdwnyino L8R A ¢ tdtglawo Hoalifidtrsrare prolitied eatosters to have a
peripheral part 23 _of cap 2. Protrusion 22 having stopper 30 in one end
gaR Ry AL I6Hh B RIS KRR AITE e pa i st sisifiary2 of cap

. ond profrusion 11 22e having a symmetrical shape is provided on the
2 1%%%1535%&& sﬁélemalt ‘%ﬁ%"?é‘e‘ ‘position of projected part 21 provided in the

innerrperiphesn oty ingrical IR 2 9h fkekeaserdfisisetisoRB1OaNE & is
gap by dimension C from the left end of width D of protrusion 22 of cap 5

rot2tiadhel rotatioraivedyordt Fidy Bishogvda stat@. of Rofappsoxdmatelyfasap 2
in which_cap 2 is rotated clockwise only 45 by using knob 9. Protrusion 22

entefgaPs PeRtbrPBRIRtETroRETEd part P dhthe IMREF piiphehsisdrt Bart of
o R B P A T B e o
Figoperatimppar <! iside igag switehizRigre displaced ko eaeb athefonding
operation part 27 inside reed switch 26 are displaced from each other
by about 45° in the angle direction and apart from each other, mégnetic
corresponding operation part 27 does not detect magnetic body 24.

Furthermore, when cap 2 is rotated by about 80° from the state
of Fig. 4A and the state is changed into state of Fig. 4C, firstly, the
water-sealing effect of O-ring 18 occurs. Although magnetic body 24
and magnetic corresponding operation part 27 in reed switch 26 are
displaced from each other by B of approximately 10° in the angle
direction, magnetic corresponding operation part 27 starts to detect
magnetic body 24. Therefore, reed switch 26 starts to detect ON and
at the same time, cap 2, filter body 11 and O-ring 18 disposed
therebetween, and the like, are configured in the axis direction
approximate to the sectional view of Fig. 2.

As shown in Fig. 4D, when knob 9 is rotated by approximately
90° from the state of Fig. 4A, magnetic body 24 and magnetic
corresponding operation part 27 in reed switch 26 are in the position

relation expressed by B = 0, that is, they are not displaced from each
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by about 45 in the angle direction and apart from each other, magnetic
corresponding operation part 27 does not detect magnetic body 24.
Furthermore, when cap 2 is rotated B§ about 80 from the state 15 of Fig.
4A and the state is changed into state of Fig. 4C, firstly, the water-sealing
effect of O-ring 18 occurs. Although magnetic body 24 and magnetic
corresponding operation part 27 in reed switch 26 are displaced from

each other of;approximately, 10 in the angle _directjon, magneti
Othc%rr%lsé%ﬁd%%égge%ﬁ%%&poal}f 27 Starts 1o detec %Ber%%?ghg i b%%ﬁ%ge tected

by Therefare.deeskswitshr26i starisfe.datest QM ando at Ehﬁﬁ?d‘ff. tiMeLEeP the
2, filter body 11 and O-ring 18 disposed therebetween, and the like, are

de teonfiguret(hNhef axisdlivectioh 2ppeoximetéeteeiyecsestiodal wiew ol Fitppper
2. As shown in Fig. 4D, when knob 9 is rotated by approximately 25 90

30 i rh tRe ghite! BEEiG 0O BAR ¢l El B A B4 hrRprtadrietic TddResPondm can

7.in reed ch 26 are ir;lthe position relation expressed
r

. eration part swi

o S Bt Rom each 12 other n the angle
directop. Tearpfarg, magnelic Hqdu g¢ isidaiesiad birMAIRRHC direction of
corresponding operation part 27 reliably. Then, the detection of ON of

arneediswitdhi 26 48conipletely carlieg. out, tardistbppen 38 isheraughbtdit@ction
contact with projected part 21. Thus, a_ user can 5 judge that cap 2 is_ .

be%ﬁweﬁ%s«)%m@dzﬁ?gzrs 2R pardBiksauinstoR W a8t itoppufy lindrical

par&?rfﬁtgp folft arrowsé ‘ff ﬁgqf%fﬁ%%%d ° 'gicr%lc&‘?piéboenr ! %%%S,I%%%g Kinds of

lb ?I‘ ca e
iIrection between protrusion on cap rojecte

hei%ﬂigsdlﬂgatﬁ@rf@@gy trencass ¥, isnlescribadiRroiusionz2 hasIiies part
22b,maxs1((1) pressing part 22c¢ from the side of operation portion 22d.
Then, gap E formed by pressing part 22c and collar 31 is set to be
approximate to or slightly larger than thickness dimension F of
projected part 21 of filter case 14. In accordance with the rotation of
cap 2, since cap 2 and inclined part 22b slide, and entire cap 2 moves in
the direction of arrow G with respect to the fixed side of projected part
21, projected part 21 presses outer peripheral cylindrical part 17 of
filter body 11 of Fig. 2, and the water sealing effect of O-ring 18 is
exhibited.

Point K as an end part of inclined part 22b is set so that B is
approximately 10° in Fig. 4C and the water sealing effect by O-ring 18
occurs earlier than an ON operation by reed switch 26.

Note here that as shown in Fig. 4A, when knob 9 is set
substantially vertically and insertion is carried out in the axis
direction from an arrangement in which projected part 21 and pressing
part 2Zc do not interfere with each other in a plane state, pressing part

22c¢ is disposed at the side of filter body 11 with respect to projected
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10 heights in the range of width D, that is, thin part 22a, inclined part 22b,
and pressing part 22c from the side of operation portion 22d. Then, gap E
formed by pressing part 22c and collar 31 is set to be approximate to or
slightly larger than thickness dimension F of projected part 21 of filter
case 14. In accordance with the rotation of 15 cap 2, since cap 2 and
inclined part 22b slide, and entire cap 2 moves in the direction of arrow G
patfiB{esnaetipiDe fed 4 A1 RipIgelacparh . prolRCteh B2y Fig. 2,
presses outer peripheral cylindrical part 17 of filter body 11 of Fig. 2, ang
O-thegvateriseplieg eftect o Qcting 4 i axibitad 20 PROLK asan eperated.
part of inclined part 22b is set so that R is approximately 10 in Fig. 4C
Howry the fvatex sealiheg effeenbiilOernyp d8 btdarsreantierdhadafibnr case 14
operation by reed switch 26. Note here that as shown in Fig. 4A, when

only 3B 6§ itesiBstahtiEy berticily ARaHeBRAdIs REHRT 80t RitHe Akignd
25 .direc r n.ar, eqt.inwhi r pa and pres :
pre B el Do lb R e
magaeisdispased atihetside ohfilar bedyekd withiresnest 1o H0ie§iadtl87 are
part 21. In this case, when knob 9 is rotated, as shown in Fig. 2, O-ring
adjagdg presseuctowebiy dand teedpdwitchi2evis misunpergtéd. nddweveiefdrout
ex m&;, when filter body 11 is inserted into filter case 14 only in a state |
co iﬂ? it B sethatiZontally, 6}5&ed&?ﬁpff1§n§’8ddfe§s4nga t Pppgnetic

corixnetgrfggled\i’,vxith %%Cehr%;qglrfi Tha%[% f Y8, g¥%n H18$?§§§&Cﬂ%%¥ 2e4 %ﬂd other by
magnetic corre ponding o eration part 7 are a Jacent to each other in

dirkRe1plan WEY: FHUAKAE iRt isalied Swnal is not transmitted to control
device 3.

As mentioned above, only when magnetic body 24 and magnetic
corresponding operation part 27 match to each other in the rotation
direction and in the axis direction of cap 2, reed switch 26 is tuned on.
Thus, it is input from signal wire 28 into control device 3 that cap 2 is
normally mounted.

Next, a control flowchart of a washing machine when a signal is
not output from reed switch 26, that is, when a filter is not mounted
completely when a user is intended to start washing operation is
described based on Fig. 6.

Firstly, a user puts clothes, detergent, and the like, in a
predetermined position of a washing machine, and turns the power
switch on (S100), and then sets a course that is desired to be operated
($101). Next, the start switch is turned on and an input operation is
carried out (8102), and it is determined whether reed switch 26 of the
filter portion is input or not, or whether the reed switch 26 is turned on

or off in the following step (S103).
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completely as in Fig. 3. Since magnetic body 24 and magnetic
corresponding operation part 27 are displaced from each other by 10
dimension H in the axis direction, a dignal is not transmitted to control
device 3. As mentioned above, only when magnetic body 24 and magnetic
corresponding operation part 27 match to each other in the rotation
direction and in the axis direction of cap 2, reed switch 26 is tuned on. 15

Thus\ﬁ}é‘%ﬁnl‘}‘é‘ef&‘)w&@ﬂ' ‘Q’Eeiés JHO Gatr QS}‘Jﬁﬁ - Eﬁ%tc?ﬁ% 'Starts to

normally mounted. Next, a control flowchart of a washihg machine when a

op&ignal(is 10a) aubiLh irere 880 sWitshr265 thahiso whes & fillania it washing,
mounted completely when a user is intended to start washing operation is

ringdndesdiibedl batithonafid. 6hEirktke.a UsErputsclothes;idetergénisandt, as
the Iike,sg:}a predetermined position of a washing machine, and turns the

shaiRer™ shitch on (84 00§ CafttEn"deRRL Eottie A dikfely itreeeds to
notQ?l%@gg)% @%@a@%@%ﬁh@é&?&%?ﬁ?ﬁ? IS t n\fe}gig %E?Qg 4 1#}::!2%% é'"') dof Fig. 1

operation is 25 carried out it is determined Whée

shEWiCITR6 ok tha plilker postian is dputas Dateer WRgthsr thesterdiswitely 26ten
is turned on or off in the following step (S103). 14 When reed switch 26

filtisropp thieowasping mashine Stactstio o gdratea B 0dinaridtproeaets toarected
series of processes ing:ludi?g washing, rinsing, dehydration, and the like.

bY P Fee ARSHECH D is Wi L8 bshdii in'Fig 1 e photd sinomeppign. of 2
wa%ﬁ?%m%?aggﬁgy@é?‘?f_ilgéa{?r?eﬁogfé&?ﬂO‘T“BE an APRorMaIY R ORY (Y user
carries out correcting operation and that filter is mounted normally.
Then, the step returns to the step of confirming whether reed switch 26
is on or off (8103). When reed switch 26 is on, no new operation is
carried out and an operation is started (8104). Thus, the washing
process is started.

That is to say, the filter device of the washing machine of the
present invention includes filter body 11 disposed in a middle of a
drain route and catching foreign matters: cap 2 having knob 9 capable
of operating filter body 11 in the rotation direction and the axis
direction; and filter case 14 accommodating filter body 11 and cap 2.
The filter device further includes reed switch 26 attached to filter case
14 and magnetic body 24 attached to a position corresponding to reed
switch 26 of cap 2. Then, the filter device further includes O-ring 18
for water sealing between filter body 11 and filter case 14, and a
control device for controlling the process and a display of the washing
Iﬁachine'.

Then, protrusion 22 whose thickness is changed in the axis

direction is provided at the outer periphery of cap 2. Projected part
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shows, for example, a predetermined set display signifying "Fasten filter
portion again” as "notification that abnormality can be corrected by a
user's operation," so that a user is nd#ified and an operation of a washing
machine is not carried out. Then, it is detected that a user 10 carries out
correcting operation and that filter is mounted normally. Then, the step
returns to the step of confirming whether reed switch 26 is on or off

21 (:%%93’% Wiheneed 1%‘% spfc%)g 'ﬁ%} PPV Sﬁ%‘i"]‘&? % %x?ﬁéeldg‘?%“t a’%gry of

an ope atlon Is'star Ing process Is st

cylTh@disdD say; the fitetidevieaof the mbm praching-efthaipresent Thus,
invention includes filter body 11 disposed in a middle of a drain route and

O -watghlfy ifoeign sediters debipe? Havimgknots 8 dapables tof eperfitiherfitese 14
<20d y 11 in the rotation direction and the axis direction; and filter case 14
an

CminbuSARGLfiffe? Bbdy 11 and cap 2. 20 The filter device further
inclu (o tached to filter [Sase 14 and magne )
fas ped Aich Eo.ArtReRe 1 UL SR98 o1 ang BRANCHS AL o

attached o a position corresponding

caﬁlInem@amwth@rtmlLgﬂ%st@crmoh%ef%mt%geﬁi%@@t%%mt% in the

body 11 and filter case 14, and a control device for controlling the
rotptocessiard Adispladot the washidgr@S machifiedfheh, prdttusion2? start
whose thickness is changed in the axis direction is provided at the outer

Slgaéﬁa#é%%aﬁeﬁ%}@a@a pERES %Q%@%’éﬁhﬂ@% BP6RusTBH O %6 is
1o 1 wdgdc%tntproin@ f%ph hs%@/ of ¢ mdr(hc %p 20 of filter casgtt Psme

658 protru5|on us, rPng IS prés seH and ther eby
d1sWPé9r sealipgifetvasiniitennaseddlity can be corrected by a user’s
operation. Thereby, when cap 2 is not located in the predetermined
position in the circumferential direction, it cannot be inserted into the
predetermined position in filter case 14 in the axis direction. At this
time, reed switch 26 does not operate. On the other hand, when cap 2
is located in the predetermined circumferential direction, with the
rotation of knob 9, O-ring 18 is pressed and reed switch 26 is turned
on.

Furthermore, even when an input of the operation of the
washing machine is carried out but when a signal from reed switch 26
is not received, control device 3 distinguishes the abnormality from
usual disorder/failure, and notifies that the cap is not attached
completely. For example, control device 3 notifies a washing machine
user to take a procedure on the display. Therefore, although
notification of an abnormality is displayed, since the notification shows
that a user can correct the abnormality in a simple and easy manner
and a procedure to be taken by a user, the filter device has a

configuration that can be easily understood and handled by a user.
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and cap 2 is carried out. 5 Reed switch 26 is turned on when magnetic

body 24 attached to cap 2 is located in the position corresponding to reed

switch 26 in the rotation direction a the axis direction of cap 2. When

the start signal of the process is input, when an ON signal from reed

switch 26 is not input, control device 3 stops proceeding of processes. At

this time, 10 display 5 notifies that abnormality can be corrected by a

user' ign.. T when IS nQt lacated i edetermi

poei e e e e e R A B AR b g iter
deRerdeierprived pasiiien infiiaricased4 M ihecaXis diredionofcisaine are

reed switch 26 does not operate. On the other hand, when cap 2 15 is
dedocated.in the predetermined circumferential direction, with the rotation of

knob_ 9, O-ring 18 is_pressed and reed switch 26 is turned on. . .
Furtrﬁkﬁa}e?ae@e% Whéi? ?ﬁaﬁﬁgf tHe HEEFSGH OIS AaBRRion in the

ciréﬂ%?é’}gﬁ%faai” %%‘t%’}g g&ﬁ”f‘i%'%ih%ﬂ@%&%%éﬁ’&?%?aﬁg1’15 A%wn in
received, control device 3 distinguishes the abnormality from usual
Figdisardesfalureaand notiliesdhatthe £apisyietatiachedheqnaplistelyahoht be
example, control device 3 notifies a washing machine user to take a
inspréeddurd @ratherdidptaytherdfopesalibougf Adfificatiencoflh in the axis
. abnormality is displayed, since the notifigation shows 25 that a user can

direetiags the AbAGHRLRY if% Sikiple Uity dRiemsinterianths prsdsddre gstion

aken r, the filtey device has a configuration that can be easily.
rbet%e 0 m g{%ﬁéfh ol ejtfi 11 Cii% I?e 20 ma%netlc coLres onamg

erstoo an e(y by a user. relnafter, operations, e S,
opedddiddvpapges oifheilleswitch 26 is out of the range of operation of

reed switch 26. Therefore, abnormality information can be notified
reliably.

Furthermore, since an input of the operation of the washing
machine is carried out but when a signal from reed switch 26 is not
received, control device 3 carries out notification of an abnormality
when mounting cannot be carried out completely by a display
signifying “Fasten filter portion again” as “notification that
abnormality can be corrected by a user’s operation.” That is to say,
control device 3 distinguishes this abnormality from wusual
disorder/failure, and notifies that a user can correct the abnormality in
a simple and easy manner and procedure to be taken. Then, when the
filter device is recovered to a normal state, the operation starts
immediately without carrying out a new switching operation. Thus,
this configuration is simple and easy for a user to handle.

When cap 2 is mounted, the rotation operation of cap 2 is
carried out as follows, firstly, cap 2 is inserted in the axis direction

with knob 9 directed in the vertical direction, and then an operation
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device of the washing machine configured as mentioned above are
described. When cap 2 is not located in a predetermined position in the 5
circumferential direction, cap 2 is in f¥e positional relation shown in Fig. 3
in which cap 2 is not mounted completely, so that cap 2 cannot be
inserted into a predetermined position of filter case 14 in the axis
direction. In addition to this, the dimension in the axis direction between

befJRINSIIC Q?Fé’c%‘%ﬂ@r?@%? gﬁ% RAPUECRHE RN g})j)gafgﬁ%irtfi]ogg?&[t the

27 In reed switch 26 Is out e range of operation 0 Swi
filtEhedefores abnroimplity diformatinteera ke aotified) whiably. fHtherperes the

since an input of the operation of the washing machine is carried out but
rotwhienmasighaloff ovn peediswiteH 26 (8 notl 1 5 rsbdived tootttis| devitg®ration,

carries out natification of an abnormality when mounting cannot be carried

at gny EaHpRABN 6 a HiSPIRGT shihitimyt orlehdnifnter poRicrhgaihk arojected

"notification: l ted b ' ation.”
pa| TSR ! ARAITAILN SORRBERTAla bug VSer S aerAlon . conco

evice 3 distinguishes this Rororma ity from u
ThéBedisardafailyin andorotifies that sauserigan ceretihe RReermally Rser’s
a simple and easy manner and procedure to be taken. Then, when the
finfiker devicesid yesdverd d to@mnofmabstdtet thhopelatibhestaptsration can be
immediately without carrying out a new switching operation. Thus, this
cardd@figuration is simple and easy for a user to handle. 25 When cap 2 is

s T AR T
dirdiection.ed {hgpean QRERMPNeffect by O-ring 18 is completed, and
thereafter, reed switch 26 is turned on. Thus, the rotational operation
of cap 2 is carried out as follows, that is, firstly, cap 2 is inserted in the
axis direction with knob 9 directed in the vertical direction, and at an
end position, stopper 30 is brought into contact with projected part 21.
Thus, it can be determined whether or not cap 2 is mounted by sense.
Therefore, the rotation force of the user’s fingers is easily added to cap
2, and reliable operation can be carried.

Furthermore, it is necessary to regularly remove foreign
matters such as lint retained in the filter device. Therefore, when
filter body 11 is taken out from filter case 14 by operating knob 9, wash
water contained in foreign matters and the like is usually dripped to
the inner and outer peripheries of the lower part of cylindrical part 20
of filter case 14. In the present filter device, reed switch 26 is
attached inside attaching plate 25 formed on the upper part of the
outer periphery of cylindrical part 20. Therefore, because reed switch
26 is located in the upper part of cylindrical part 20, there is no risk

that dripping of wash water is spread over reed switch 26 part of the
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17 before the attachment of the filter device to the operation after the
filter device is completely mounted are carried out in the range of the
rotation angle of approximately 90. IASaddition to this configuration, at an
end position, stopper 30 is brought into contact with projected 5 part 21,
and it is determined whether or not cap 2 is mounted by sense.
Therefore, the operation is easy and the rotation force of a user's fingers

elelf ERSIY agdedin.cardesoubat heseliable.opgralion C@&Pﬁﬁs Ctﬂ”js%q"'%ty, for

That Is to say, in the operation of knob 97In the rotation 10 direction, the

exavaidesedling effect by 2-1ingul 8 iscsompletadramnththereafter, reed
switch 26 is turned on. Thus, the rotational operation of cap 2 is carried
out as hallows tthats, firstly, ceiptelis Aisestati s tve dis dhrectippwitipart of

...knop 9 directed jn the veytical djrection, and at an end positign, stopper
filtgg | %ﬂrauﬁﬁt S e st%éaasb&& 3% "5t RuUt Eeprpdilter case

14 d§§e rg% ?gé’}’ﬂgtkﬁﬁ% ngE C@’Pe%llslg]%iﬁ)%qg d%a?%qsedoIgjggﬁn%)dreeﬁ[g]e'oreign

rotation force of the user's fingers is ea to cap iable

m 2@PeFation ¢avhbel tlasriad dristheamer e HelS AACSEHY OURAUIREYIIFReYEs of
foreign matters such as lint retained in the filter device. Therefore, when

theoDfitter beay of ¢y takénioat pemt fllerodsk an bysepédatiiag laiehi®, twashs of

water contained in foreign jnatters and the like is usually dripped to the
saffiverBAd ofifdh S&RPReri SR HaR oResfinaRicir Barto0 prfitached

ins§8g3°® Qzé‘t&@}i‘i‘ﬁ%r%f?g% fi%%’ qﬁ‘f%%({e%%s‘ﬁﬂ h Z81%,AL az%@‘@doiﬂsé%% outer

attaching plate 25 formed on the upper part of the JEou r periphery of
peayineFical Payl 20d fheneinret basausEersksWilChhere is no risk that the
dripping of the wash water is spread over reed switch 26 portion of
electrical equipment member, causing failure in terms of safety, for
example, short-circuit or insulation deterioration.

As mentioned above, in the first embodiment, only when cap 2 is
correctly mounted in the rotational direction and axis direction, a
signal is transmitted to control device 3 and the operation of cap 2 can
be carried out within an angle of approximately 90°. Furthermore, if
an abnormality occurs, since abnormality notification that can be
easily understood by a user is digplayed, the filter device of the present
invention can simplify prevention of leakage of water during washing.
Thus, the filter device is easy to be used.

According to a filter device of a washing machine in accordance
with the present invenfion, an operator can easily carry out
attachment/detachment operation of a filter device when foreign
matters contained in drain water are manually removed regularly.

Moreover, the filter device of the present invention has a configuration

capable of carrying out abnormality information with respect to water



26 is located in the upper part of cylindrical part 20, there is no risk that
dripping of wash water is spread over reed switch 26 part of the is
electrical equipment member, causiag failure in terms of safety, for
example, short-circuit or insulation deterioration. That is to say, reed
switch 26 is disposed in the upper part of filter body 11. Thus, when filter
body 11 is taken out from filter case 5 14 by operating knob 9, even if

w contai i ign. matters and the like is drippe the
Lo e R ae O ERES A W chmen
opaasgckd dallirel 18-4arms o e Sefely Ay Not stk £NiS i5 becaysedesdt in a

switch 26 is attached inside attaching plate 25 formed on the upper part

singf e pdter lie phriphennof cyliftrcafpart 20 eThirefoleviverefishe psksent
that the dripping.of the wash water is spread over reed switch 26 portion

Invem BigBritthl Bt (RERberheUSAY fAifird RPlRfls dPdarepplsyed in
a , Shoyt-circuit or insulation deterioration. As. mentio apove, in_,
e S e T L AR L TR TR AR Water
con@iational fdireciananghaxis direction, a signal is transmitted to control
device 3 and the operation of cap 2 can be carried out within an angle of
approximately 90. Furthermore, if an abnormality occurs, since
abnormality notification that can be easily understood by a user is
displayed, the filter device of the present 20 invention can simplify
prevention of leakage of water during washing. Thus, the filter device is
easy to be used. According to a filter device of a washing machine in
accordance with the present invention, an operator can easily carry out



attachment/detachment operation of a filter device when foreign 25
matters contained in drain water ar%aﬂanually removed regularly.
Moreover, the filter device of the present invention has a configuration
capable of carrying out abnormality information with respect to water 19
leakage due to incomplete attachment in attachment/detachment
operation and allowing the following processes to be carried out in a

W hsitnisle: bmdorediailsle manner. Therefore, the filter device of the present
invention is useful because they can be applied and employed in 5
equipment such as a washing machine, accompanied with drain water

Icont%n%'ﬁ% Jgr@i&g crga(t}tiegswzgpsﬁNhat isaclﬁim%d is: 1. Af f}lter_device ofa
washing machine comprising: a%fft%rrgogy Hllspgggbpi% ' fiitddle of a drain

route, amrt cAtSHnG foupisi: mattersna ganhaying R XNk capalle fatehing

operating the filter body in a rotation direction and an axis direction; a
fordilter caseéttorsaccommodating the filter body and the cap; a reed switch
attached to the filter case; a magnetic body attached to a position, which

corrésFemS Y RS raciastitarisitie edpennoiing fohovdidiesehindy in a

o tggtweﬁ{n thetfitl)ter bo&ly and the filter case; and a control device for
contro ﬁ%ﬂé} q f)rgc §5' ot théwas 'ﬁ%c%%hine and a display,

a filter case for accommodating the filter body and the cap;

a reed switch attached to the filter case;

a magnetic body attached to a position, which corresponds to
the reed switch, of the cap;

an O-ring for water-sealing between the filter body and the
filter case; and

a control device for controlling a process of the washing
machine and a display,

wherein a protrusion having a thickness varying in the axis
direction is provided at an outer periphery of the cap, a projected part
corresponding to the protrusion is provided at an inner periphery of a
cylindrical part of the filter case, and pressed to the protrusion so as to
press the O-ring, thereby water-sealing between the filter case and the
cap,

the reed switch is turned on when the position of the magnetic
body attached to the cap in the rotation direction and the axis direction
of the cap corresponds to the reed switch, and

when a start signal of a process is input but an ON signal from
the reed switch is not input, the control device stops proceeding of

processes and notifies a washing machine user to take a procedure on a



wherein a protrusion having a thickness varying in the axis direction is

provided at an outer periphery of thg,cap, a projected part corresponding

to the protrusion is provided at an inner periphery of a cylindrical part of

the filter case, and pressed to the protrusion so as to press the O-ring,

thereby water-sealing between the filter case and the cap, the reed switch

is turned on when the position of the magnetic body attached to the cap
disjrdbie rotation direction and the axis direction of the cap corresponds to

the reed switch, and when a start signal of a process is input but an ON

signal from the reed switch is not input, the control device stops

oProgeeding, of. progesses andy %&f‘ﬁ a%vaagmgl% machin %ﬁ‘s?r (oHake:d the

procedure on a 1 dis ?a evice of a wash ing mMachine o
capCimgk MQ'}@Htt'Bﬁecﬁ@elé %%ﬁ%ﬁh% thereed switelris tupneg-enaliehding

water sealing 5 effect by the O-ring is completed in an operation of the
effdaiobintthe otetion directiopl8tdthe filtendevieeast anwashihg riactinenothe

claim 1 or 2, wherein the reed switch is disposed on an upper part of the
rotﬁﬁlé}rbggwectlon

3. The filter device of a2 washing machine of claim 1 or 2, wherein

the reed switch 1s disposed on an upper part of the filter body.



