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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 thellike. 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 discharged from a washing machine main body without removing

2nd a drain 1ou1e T HEEENG T AN HR BaTSE SR N Fer n

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 méhiidHe G RodyAEh Q& VERHENTNVIENAE ©dliipped with
the filter device have been proposed (see, for example, Japanese Patent
Undansirrelat lxo misiti®éh No. 2002-282616). Fig. 7 is an appearance

view shqwing a Washinﬁ machine havi?g a filter de%[ e in accorda
&

with & col BEnBBRSF RICHASIEBY Py 7§ 18 et Bl SRwifracatehing
surounding. of the filter dgvice ,shawingaa ptate dp yhich 2 lid i8.0ReNed s shing

Fig. 91s a sectional view showing the 25 filter device; and Fig. 10 is a front

wiexe shawingnd hthoottien 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. 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, showing
a state in which a lid is opened. Tig. 91is a sectional view showing the
filter device; and Fig. 10 is a fromt view showing a lid portion of the

filter device.

In Fig. 7, 1id 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 101 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

slantingly and hook 103 whose tip is processed in a hook shape are

protruded on the rear surface of lid 101. Furthermore, cap 35 to be
wpciatedofheraime Hittdy ddvidk s eakeasdung mewliteteoratGlnzaib edydevice
is disposed in the inner side of lid 101. Furthermore, hqlding part 35b for

demrbeapeloR polisaedtdgaridianmednssse M i LBdionhigichshows a

shown.in Fig..9, dia expanding part4.7,whgse.di eris|

T el B P T S SR e e
syliagrical Sl casemte 2 RIBMRISE SHPaNENL PR HAL PRG35 WBThe lower
Cap 35 is secured to filter case 34 by screw 37 via water sealing packing
dadormedwhgnirlasticchadesupipas erbbenda tisecleardide (thyhtditeciion of
Fig. 9) of cap 35, convex engage part 35a is formed, and concave _
@ﬁ%ﬁe%@f@%ﬁ%ﬁ%éa%@naﬂﬁi@sze t63Hifex dhgag&isalingaok rib 102

D B2, O DTSR S SRR R o
P SEI et e xR o, o
gmindbdy dpet e 2wivashitigenfalieinelevice 1s taken out or mounted on
main body 1 is disposed in the inner 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 35a is formed, and concave engage part 8.6a 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
Therefoﬁe, 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
foreign matters are removed. According to the filter device having such a
configuration, cap 35 is rotated, filter body 36 is taken out from filter case
B4l tamdhibén 36t Bndthsolicel rbteinedt in filthrtbbdye368dsaamaretdet hole 39 of
Thereafter, cap 10 35 is normally secured to the original position of filter
tdseraem shd 4Harigy ater ease bedprevented from leaking from this

t. T fore, in thi ti | | teri ted f
f;irkingm?s%%wéﬁfﬁrﬁé&ﬁ?}%ﬁ%%%%%%“a%féaéié%%é%%%fﬁ%% passes
eayedine shang of@ ﬁy&ah%lﬁ the:side.of 44 1Q1athessal: _Elekdmgg%touts;de

35b, which is also shown in the perspective view of Fig. 8, is protru In

érvmy dnvibichiiljpassesithe cgrien of dhesubstantialbe ciiculdsishapid foreign
caved surface and extends in the diameter direction. Furthermore, latch
Hold tEO4 inte vehitdvisobk 103 is inserted and latched is provided in the

portion 20 corresponding to hook 103 of lid 101 of main body 1. The front
view of h%"f@i%g?"lﬁ&%cf@%% S5 WS SRR Emagpration, cap

S S DY PRGNS HOFR IR, and o
. Y,

lint and the like retained in filter body 36 is removed. Thereafter, cap

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 1id 101 thereof. Holding part 35b, which is also shown in
the perspective view of Fig. 8, is protruded in alway 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 6 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 1s 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. S.
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 broyght 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

easily opened even if an external force is applied from the outside of the
washing machine. 5 On the contrary to the above-mentioned normal

wichnted Istatée visert benttad drilec0ftrotdingppate Bsblissdidpladddtiamtime,
90 and is other than 90, even if lid 101 is closed, rib 102 is hrought into

sdtadankinsiong paash sha Lol ool dsdadcrreréforatfd bole
be cl ly, which [ i ' .
103, BTSRRI R TaEs PR R A Ee R pplicd

cap ISThot m us, a user operates holding

R, 330 4AIN; 3R 33 IR EOlRIR EARSm Ak seeure it to an appropriate
position. Then, a state in which water does not leak can be easily

recover€ih Thatdsrtorsay, to ttis configaratient musdr accuralety judgesl state,
whether or not lid 101 is normally mounted on main body 1 and prevents

Wher 5TaM aaahy. Netdrdf igap 83 b ifiohtarieedibygm 907 and is
R A
KRRWm TAVEY S iR Bnconfiguraton Afdhe somentinnal technalogr20id 101
whether or not cap 35 is correctly mounted and thereby water leakage

can betpreveniesiinjmdgadlbasdd on thejpseniispdbeitdcisereeiiyndstect that
cap 35 is not mounted completely. Thus, a user operates holding part
35b again so as to rotate cap 35 and secure it to an appropriate posttion.
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 1s
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
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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 components 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

redized pebause it beeds a stnyciurenok afilterdlavicernadudinghlid @, Shen a
as requirement. Furthermore, lid 101 is generally formed of, for example, )
coplisueahnge dinmatdins ng theasddmenthatndeeRd el iaeigsesdiflistO1 is

L L T

Faaeiee W NERAT RN & WReR A HSEE 8%@%4@%1@@%&"&%%%(1 101

recognizing the fastening failure of cap 35, lid 101 may be broken or li

10k saay kentietached from a washing machine main body. In such a

state, it is not possible to confirm whether or not water leakage is
preventddith et sodision i tAéde probiomes adicderiste dn dpefatiopsfmple, a

R R AT G e AT S Tl T BAy Pk} 1= disposed is
%%%%Ylg '%:é-lrﬁb E%\éﬁ\ﬁ-@p 0 %Ovehfg}ﬁrx%e\ﬁhcaecﬂflﬁe prﬁeéllefore, when a

mvention‘is made in o o solve
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 lid 101
forcedly without recognizing the fastening failure of cap 35, 1id 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 leakage 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

A filter device 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 is not
mounted completely.

Therefore, a filter device of a washing machine of the present

invention includes a cap opened and closed when foreign matters are
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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 whega cap is not 25 mounted

completely. Therefore, a filter device of a washing machine 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-receiver operating in theé normal position
rsrovided téubm fittiecfskew réevise cap 6 Her nersralljomsUnel, the cap is
abnormality of a users operation is displaged_ and a 5 user is notified to .

BRI A% R afRiR ACTOME AN RBRRYHRIOR i Fite R&UiAkBE 1n the

the hing.: maghi -the;present in I t :
S T R

APPLAENCA ¥iEN: SROWH @ WABTING MAacRiBe hayinga & ditekdbiéptaed and a
accordance with a first embodiment of the present invention. Fig. 2 is a
seetidnah viefveshovwifag bestateandran aigafitter device of the washing

machine is mounted. 15 Fig. 3 is a sectional view_ showing a state when

the filter SOEBIDE tHe WASHIAG THELHHi&R nbR BuHE S COrtfietbiy pig shing
44,10,4D, are plan views showngian operation of he fler, evige 01,08,

washing mac en‘a cap is mounte g. 5Is a partial sectional vie
showing an operation of the

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1is 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 is not mounted completely.

Figs. 4A to 4D are plan views showing an operation of the filter
device of the washing machine when a cap is 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 in accordance with a conventional

technology.
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20 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. 25 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
conventional technology. Fig. 10 is a front view showing a lid portion of the
filter deite. Bfitha wastingahadhivesihartoebhed et desacenddi

technology. 5 DETAILED DESCRIPTION OF THE INVENTIO
FiRrAHRRR A6 ER O BuiR RS SRMES P ?iﬁ&éﬁfﬁo%f?&fb%s&?f?é’aom

referenge 1o draings, The SAMEJRISISAGE PURSAIS B58 HMERALHS: device

1
same con%uratlon asin tﬁe conventionalexample and 10 the description

dreneofis orutiedmNete hergnthalheipiese Rt itlvendenws nabimited dhmnology.
this embodiment. (FIRST EMBODIMENT) Fig. 1 is an appearance view
showing a washing machine having a filter device in accordance with a

Shoviing a S\ LAdh IE AR EEREOS MBLAEE A Hind Lofona
view shMNGa SIRLS In NGRS HISIIRYIO6S 08 MBYRLhEOTRE R Mon s
igs. 4A'1o are

described with reference to drawings. The same reference numerals
are given to the 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. 1is 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 is 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 1s
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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plan views showing an operation of the filter device in a state in which a
cap is mounted. Fig. 5 is a partial sectional view showing an 20 operation
of the filter device in a state in which a cap is mounted. Fig. 6is a part of
a control flow chart of the washing macgine. 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 25 substantially circular for the operation
of a filter device for removing foreign matters such as lint in drain water is
pioeidedrinfornsateciportioh de Gaph2omd acdrdflgwatiomtepabie Hiter device
moving in the rotation 8 direction for attaching / detaching the
BaBvithidifianes @i}reercaé%ﬁbéowa%%%x@%%&wr&r removing filter

.deVICe' Tségge()f(;[? S NRPST aégfori%rﬁpt%n bP d %iﬁogt(g Ide.y,lc%g’ntrqfl device 3
mcorpora]%lng a microcomp Per a e lIKe T0r contro l%g aseriesof 5

PHRE! B?ﬁ'#ddnﬁlm%mﬁpfi{t%i?ga&&hﬁ%aﬂ% ad tha diksilihig a series of

provided. Furthermore, on thé upper part on the front surface of main
pedydssswitthqlad ik forinpliiing amiepsregion] cbydesansrihen fike ihio like, is
control device 3, and display 5 for notifying a user of an operation state,
RYANIGAG timE Lahbiere iRe, 8 didsoderP Oh I LoopwErpatGrtheurface of

ight si f main body 1, drain hose 6 for_dischargi h
RGP 2 &b R AL Bt e CERE %18 STERR SOt Sige and the

FPCOMMQriaNG:,IBICARGAVE ROMONY FAPed N ANain Dody 48 WY, lkr of an

which cap 2 does not protrude to the outside from outer liné 8. Minus-sign
shanedibh keplr 8, isdntedrated with eap 2dnthe fiind, sufacéisisies@dit On the

side in Fig.
lower part of the right side surface of main body 1, drain hose 6 for
discharging 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 18 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
direc‘pion 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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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, thatis,

the inner side of main body 1 in a way ig which concave engage 20 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. 25 Cap 2
antkiilee Hipdhe 141 el ardoimaiavated ih ofd rsidmolektée ncaset athidwengide of
inlet hole 12 and outlet hole 13. O-ring 18 formed of an elastic body 1§1u,ch

eaI b fAdRteu o Hadothdr PBRIHEN OREP GLRER SERPRGRIFTth inclined
lindrigal part 17 of th i i ' of fi
B 00 Foee SR A i ChLLAE Gl T8 5 My o

14. Thugywaden seing 43 kawiad pub NYhenidiain wash watai eentainiRdas lint
foreign matters such as lint 5 passes from inlet hole 12 through net part

pasfereigromatiate arkotemidyech Thegh the washetval6r iSadistiargedtteers are
the outside of the machine from outlet hole 13 via drain hose 6 shown in

Fran oV eylindFieaPpark o Ovrasth ey e tlidireRr g hfetratdte vkt g of the
side pf concave portion.7 of main body 1.accommodating filter case, 10
et o O PO G SdATal ST L et b i Eadltor

to this, Wﬂ%me&p?ré%eﬁ@' pat af eviindrical arhR@tar ARl dfated with
projected part 21 are formed. Projected part 21 push protrusions 22
prvigield @i autargperipbetab paft 2Bahdapkibthwarddbemmodating filter case
14, and cap 2 is rotatably accommodated in cylindrical part 20. In

addition to this, on the inner peripheral part of eylindrical 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 outside.

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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side of filter body 11. Thus, O-ring 18 is pressed to inclined wall 19 15 via
outer peripheral cylindrical part 17, thereby water-sealing the wash water
inside filter case 14 from the outside. Magnetic body 24 is accommodated

in a part of outer peripheral part 23 of gap 2, and attaching plate 25 is
integrated with the 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 corresponding operation part 27
hspogeddfisidecf etk sivitch P6 sarcheaclobety pesitioBediliier rbsdactll and
to the position of magnetic bodg;4. 25 In the sectional view of Fig. 3

Qrwming!S stasp rrahich erelnier sgavicend ddiinblised mpritaRned at the
h in, Fig,. 3, prottusion 22 d Tter the.ir ide of
SRS DR RO AT 15 G Sevor ILh S i HHschres Sapppared

ha state;

Kap2filier Rady, 1L AndnKing d §itispased;therehatvgan @nd e lke in Fig.

are positioned at the outer side of main body 1 in Fig. 3 (i.e., left side in

Fig. Bhas«forparhd withethe oisSiigre fifavhitly the filter @8vicedis hwlikteds not
as shown in Fig. 5 2. Therefore, the water-sealing effect by 0-ring 18 and
#ediikesid.nan donieted ranl weaks man IEhis 16aRR cHECCsMaERRbAdAedY 24

Sl 24 S et Conacpeng cpeaten e 2.0 e SHEH2O v
IS0 el o il o esion
ahesalesiancON signal diora mad -switeh Rors 1at tansmittéld tocabiiromagnetic
body 24 and cannot operate. Therefore, since 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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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

15 position, that is, a state before cap 2 is mounted. In Fig. 4A, reed
switch 26 and magnetic corresponding gperation 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
the other hand, magnetic body 24 attached to cap 2 is positioned in the

IEZtedﬂli@sxi@rgm&thm&ﬂ@wmmatﬁipSoiénﬁhevﬁﬂr@ﬁti@ﬂ th@eagpdﬁem( side at
posmon) Knob 9 of cap 2 is set so that the minus-sign shape is directed

d@¥stantidlevernsaiom ofe prspaciich pesttior2Beforecited isimothtedinner
h 25 . 4A, total t id t

B BPF Bk S BN it B FER Holber S nthaig have 2
Qﬂ %ycfr}ﬁgﬁélﬂg}owgﬁh%ﬂ? ﬂ{g\’lgﬁde%&%% \{;@tﬁpﬁtof" %AETH' o %2 of cap

second protrusion 11 22e having a symmetrical shape is provide

apposite sieemat 0180i rbeeipasition of projected part 21 provided in the

inner periphery of cylindrical part 20 of filter case 14 is set so as to have a

gap by direnéBrs Bofronathtalbdt ehfl of apdthdXioh ptolusion 22 widap &p 2 is
2 in the ro n direction. Fig. 4B shows a state of (3 ofap roximatel

FPhiHieA 5%(’3*@115&&8&%& ¥ BHIP &55BY Bsthg kh BRSO Rt cap 2

?1 é%ap?%h%ﬂ g??hé%*e%m fqd E%tz“’ l0e;nnes pe”%heﬁaflpé}”part of

part ter cas 4 as shown In the sectlon vie
cylindrical part 20 of filter case 14 as shown in the sectional view of

Fig. 2. However, since magnetic body 24 and magnetic corresponding
operation part 27 inside reed switch 26 are displaced from each other
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 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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10 Fig. 2. However, since magnetic body 24 and magnetic corresponding
operation part 27 inside reed switch 26 are displaced from each other by
about 45 in the angle direction and apart from each other, magnetic
corresponding operation part 27 does ngt detect magnetic body 24.
Furthermore, when cap 2 is rotated by 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
eticbrothetly Rneflappnedmately Ohiertsts anghe adirectionb odgy Adtits detected
corresponding operation part 27 starts to detect 20 magnetic body 24
Frerereaelded SWRER DENRE (BRRIBHON aﬁat attherghinblime, Thgn, the

ééglte 1g(r)1d ]éﬁm%%\” 18 d'ﬁnféelg (;[(f)lere een 1arqg> he l earhg estopper
con gured N the axis |on apprOX|ma ec ona VIeW ‘0

2078 neHg 40 onReRkRARID ﬁr‘i%@é@gdalb app rQ’.E'maiefbﬁ@%ggser can

from the state of Fig. 4A, magnetic body 24 and magnetic correspondlng

Pnépaticharach ) 7An seachspliseh Zormrmintd@. position relation expressed
by (3 =0, that is, they are not displaced from each 12 other in the angle
directiorf Iﬂaeﬁeftﬁeanmg‘ﬁéﬁ% 5eayiona deievtede by megetibie direction of

R SucH FSF cmp LA b 6B, T SiGIEr a0 FplBaght ngizection
SRRtASL I RicleSted pas k. ThySaauifer SRSADS AL 99P iSeylindrical

completely mounted. Fig. 5 is a partial secti view seen from the
gisecton of fArtew /A of Aig. 4Bl Bastleeh Figbtihastelatin v thehaxis kinds of

direction

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¢c 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 i1s set so that P 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 22¢ 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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between protrusion 22 on cap 2 and projected part 21 on cylindrical part

20 of filter case 14 is described. Protrusion 22 has three kinds of 10

heights in the range of width D, that is, thin part 22a, inclined part 22b,

and pressing part 22c¢ from the side of pperation 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

it rédpeciio thesfixed side bbprdjectbdPas i phofectsd phaved in Fig. 2,
resses outer peripheral cylindrical part 17 of filter body 11 of Fig. 2, and
gingel iy emeetof OxAfg s i xHisite WU Bbintk s alerpperated.

rt of incliped part 22b is set so.t atl}is approximately 10 .in Fi HAC
o Sy Sy B G B Gt cace 14

gRevationbyreed syviteh 126: Note here thatias,shon ik ABaWheRt 21 and

knob 9 is set substantially vertically and insertion is carried out in the axis
Bbadisectorp fretn afariargeteent inivhick pebjectdepart Zltand fasssiegen  if
part 22c do not interfere with each other in a plane state, pressing part
poegnelispbsaly abthesiderspiing ho AP 1ICRRATESPECOREBEEeR ALY 27 are
part 21. In this case, when knok 9 is rotated, as show

b R

b ORIl Ao Sohla25 S adb SHELR BBy Tapd out
cxamlg e hendiltgy bpdy 1his ingerted inlg ditef £a36, 1, 0oly I8, 3551888 gnetic
in which it is set horizontally, projected part 21 and 5 pressing part 22c
eriarporit eachpihati dheredete veird displaced from each other by
dimension H in the axis direction, a signal 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 powér
switch on (8100), and then sets a course that is desired to be operated
(S101). 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 (8103).
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magnetic body 24 and magnetic corresponding operation part 27 are

adjacent to each other in the plan view, mounting is not carried out

completely as in Fig. 3. Since magnetic body 24 and magnetic

corresponding operation part 27 are digplaced from each other by 10
dimension H in the axis direction, a signal 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, it Binput fesml signidlelvir@ @8iintowortthsl deviskid thabeah g starts to
normally mounted. Next, a control flowchart of a washing machine when a_ .

S T G%t%%i@ndrwf@@algmaa o iRl PRMS S AR b g Washing,

mounted ¢o tely when a,user is intendggd to start washin tion is
LHGLRE %H%péela on a.néi. Eﬁe 5 {1 %h?glcl%?ﬁ(f‘ sggt%%’% is Off, as

ed based on Fig Irstly, a‘user pu es, detergent, and

the,lke. iR arfyredetermingd pasition of s yashingdnashinaBRAEPedheeds to
power switch on (5100), and then sets a course that is desired to be
apeifitesti(hl01)a hexinitenstdit $VBAOB) turrad tdn ewed sm idpytlay 5 of Fig. 1
operation is 25 carried out (S102), and it is determined whether reed _
shWRErF 26O thsamplporidtrApkiBiReE dralndinBlane seaalivingh 2Basten

R e ey
\%})\‘;{q 'gg%ﬁ%ﬁgg%%f%%ﬂ?gsm'Q%s@@si@%gﬁﬁi/@&agﬁ'& aaddpedi§on of a
washing machine is not carried out. Then, it is detected that a 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 (S104). 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 Z.
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 fiiter case 14, and a
control device for controlling the process and a display of the washing
ﬁlachine'.

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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shown in Fig. 6, the process is stopped and immediately proceeds to 5
notification of an abnormality (5105). In this case, display 5 of Fig. 1

shows, for example, a predetermined set display signifying "Fasten filter
portion again” as "notification that abngrgnality can be corrected by a

user's operation,” so that a user is notified 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

8106 rvvpemdeed switoloPBision, A3 Herrepaaaiba ist banmvweou ervighery of
an operation is started (5104). Thus, the washing process is started., 15

PHANRHF AP ARE o delie B B IR MRS BFHE Yedend-  Thus,

mvention includes fil 0 Isposed i i In.r
g s o, e R S TR S E A e Mo 14
hadyckbin thedpfation gifection and the axis direction; and filter case 14
accommodating filter body 11 and cap 2. 20 The filter device further
includesReed swittth28Giitachedh tol filtervehse fhgme thadpoetic DddvtRached to
attached to a position corresponding to reed switch 26 of cap 2. Then, the

AREr ASFidOSaHPR IR ANECR O 160 ToP WRABAERRIIHY HReNcONfiRB, 26 in the
body 11 and filter. case 14, and a control device for contralling )
S AR SR A e SRATS ST Sontigyphe start

M@qmtbmﬂ@%%&@ggeg%ﬁﬁmm% dicection: ig Rravisesh alhie QWREhL 26 is

periphery of cap 2. Projected part 15 21 corresponding to protrusion 22 is
previdasuat tuminmdrdesriphelhsbips proceeding of processes. At this time,

display 5 notifies that abnormality 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.



10

15

20

cylindrical part 20 of filter case 14 so as to press protrusion 22. Thus,

O-ring 18 is pressed, and thereby water-sealing between filter case 14

and cap 2 is carried out. 5 Reed switch 26 is turned on when magnetic

body 24 attached to cap 2 is located ipghe position corresponding to reed

switch 26 in the rotation direction and 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's OperationftTherebyr athentapfisitot wedterdinand predetdmfedilter
osition in the circumferential direction, it cannot be inserted into the
SiRtefthintbd pBStBAIE ARSI R THEES o APHRY drheve are

c?eed S it&h 26 does not operate. On the other hand, when cap 2 15 is

ocated in the predetermined circumferential direction, with the rotation of

knob 9, -fipg 1845 Pressaeanskiard switeh 3648 dusesi@nd position in the
Furthermore, even when an input of the operation of the washing
eneohinéeisceeiné ot diibwhen @ Sigaal firdmerqeds siitoh Déebationothown in
received, control device 3 distinguishes the abnormality from usual

HisbraemranhiehanPrbifexoth BN Eap RomeP ttsdhedl chnbieidly? gapnot be
le, control devi tifi hir hi X |
§§§‘§2 doiatera %}%‘f@é mned pasitl g%mc%‘% fp%e%és%&%% 3KE By the axis

erefore, although notification of an
abnarmality i displayedh,sinee frgdotificatinnshows: 25 hafe uasi €afirection
correct the abnormality in a simple and easy manner and a procedure to
betakembyragsenithelfdtty dedicérhasaa cBnfiguiation ghetican diereesilynding
understood and handled by a user. i
operation part 27 in reed switch 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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16 Hereinafter, operations, effects, and advantages of the filter 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 thq 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
magnetic body 24 in cap 2 and magnetic corresponding 10 operation part

balirreetlswitendenis vt of tHeerdnlde vidspactidn dheesp ewitgeneaiter the
é[lheref re,.abnormality infoymation can_be notified. reliably. Furthermore,

Hed A% 16aCSr REOIEFARB YT K Sh iR HhEEHIn@YE L8rfiRE SaPgs: of the
{hanis PRI AP A6BAHERRRIO! Lpidcapidetl e 0B ANE D uration,

carries out notitication of an abnormality when mounting cannot be carrie

autconpletelydyiadlisplay peigfying thasieniilterteorion agaiw 188 projected

"notification that abnormality can be corrected by a user's operation.”

Fhat Blosay,iconektdeviceSldstinghishes thig alpofmalityfromedsbal sense.

20 disorder/failure, and notifies that a user can correct the abnormagr?/ in
e

dhmnplanmdtdssPRerrdP BNt REBE RS bhtaketa tran fGFfsnh fea user’s

ilter device is recovered {o,a normgl state, th eratipn starts ,
R B RS LA S Boar R SRR BIE Pz g can be

eqrfiguyration is simple and easy for a user to handle. 25 When cap 2 is
mounted, the rotation operation of cap 2 is

That is to say, in the operation of knob 9 in the rotation
direction, the water sealing effect 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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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 17 before
the attachment of the filter device to the operation after the filter device is
completely mounted are carried out in tf?e range of the rotation angle of
approximately 90. In addition 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 is easily added
tdecapizadocthal theaeliable mbpengtionwaimbge fadmied. ihhat isite sdysifety, for
the operation of knob 9 in the rotation 10 direction, the water sealing
eXaat BleOSheg tTgiRcedmpretad vdmbiocteifioradbawitch 26 is turned

. Thus,the rotational ion_of is carried fallows, that
s, sty BAY 3% heect i the "SHC RS o UARTRCD & oG g of

Yﬁ%@qabgﬁ‘icﬁﬂ' aff] 2l af e ARSINAR, FIPRREI PR MOHGDHNIR filter case

contact with projected part 21. 15 Thus, it can be determined whether or

nat ¢ap 2jemainieddodenge ovdherefore.dbR rotatien feses ofiibe userforeign
fingers is easily added to cap 2, and reliable operation can be carried.
mathennoradt ibadibssarydopapdatly tdraoieniereigrd raatersiicipheries of

lint retained in the filtef device. Therefore, when 20 filter, body 11 is taken
She TemamERs fﬂﬂp%@ﬁ&ma%%ﬂ @%&ﬁrﬁr@? e 1n terms of

@e[fé%? r’ﬁ;}lg}gr 3pd gheike '%‘#‘I’Qa{lél %ré%%%go 408, i_nggﬁf%}g Aels attached
peripheries of the lower part of cylindrical part 20 of filter case 14. In the
presdat fligadaviee, Hedswitehi26ised on the upper part of the outer
periphery of eylindrical part 20. Therefore, there 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 displayed, 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 1in accordance
with the present invention, 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



attached inside attaching plate 25 formed on the upper part of the 25 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 rged switch 26 part of the 18

electrical equipment member, causing 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
leadtngatet wontaineddniiopdige nattershand tite like sttriphettotidetachment
inner and outer peripheries of the lower part of cylindrical part 20 of filter

BREZAAOPRNE iA HATHDST tosiet) ORI RSt BECGE PR IO bRe AR 1At in 2
switch 26 is attached inside attachi late 25 for on,the upper part

S R T A S B R S BB b resent
{hatdhe ArinRing Rfthe washuwateris phread averdpedswiteh d PRIFRVed in
of electrical equipment member, causing failure in terms of safety, for
eganmpiee shentclrcuit orvinshationmdatdrioratiarcAspentiohedidbodesain water
the first embodiment, only when cap 2 is 15 correctly mounted in the
ForativHInE St B akk8 Hirection, 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.
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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-are mgnually 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
Wihpleiarmdaetiasleesranner. 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

coptaining oreion mattersy 20, Whats claimed s L fiter device of a
washing machine comprising: A%l ern‘gogil |spose(§) M middte of a drain

route and Gatehing 43 fargimsmRtars; ssanhaving akngb capabledf catching

operating the filter body in a rotation direction and an axis direction; a
fierigasentortacebmmodating the filter body and the cap; a reed switch
attached to the filter case; 10 a magnetic body attached to a position, _
which cérrespohasimstise kaxtbstrnboe thE eRsraniogitgdofilter body in a

water-sealjng between the filter body and.the filter case; and
ro%a{mn (Hligec 10n ang1 an axis 8¥rec 101,

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



a control device for controlling a process of the washing 15 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 20

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
dagpdagresponds to the reed switch, and 25 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
maghing,use (0. (ae & prosedure o2 21 display, 2 The filer deviae 68, the
washing fvachine of claim I, ihéeréin tie? capis L&t o' tfiaf the reed

swfichy i fyragd.an, after.a WalerSeRlng 12 ettty he FriN9Swater sealing
completed in an operation of the knob in the rotation direction. 3. The
ilférdebicehbaOvashing aneshipéscb daim A0rdd ovheioin dfieckredkavlicin the

is disposed on an upper part of the filter body.
rotation direction.

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

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



