- 1 WASH NG AND DRYI NG APPARATUS AND METHOD OF CONTROLLI NG THE SAVE
BACKGROUND OF THE I NVENTION 5 [0001] The present invention relates to a
washer-dryer apparatus such as drumtype washer-dryer apparatus and fully
aut omati c washer apparatus and a control nethod therefor. [0002] Figs. 14
and 15 show schematic cross-sections of . 10 a conventional drumtype
washer -dryer apparatus. [0003] As shown in Fig. 14, the drumtype
washer-dryer apparatus includes an outer casing 1, a water tank 4 placed
in the outer casing 1, a rotation drum5 placed within the water tank 4 and
adapted to accomopdate a b= € 1 b d and things
washed, a transparent ri g;,@ﬁg%zrﬁ?n%}]q%x]?%#%w%%?%’%’ e do%v{raﬁltfi*}‘[,g an automatic door
openi ng/ shutti ng nmechani s r.au i nd and shutting the
out si de door 3, and a drygﬁéﬁ%éﬁ %% ¢é§?%¢§?%%@ ?@% %as . 20 [0004] An outer
casing opening la is formed on a front face of the outer casing 1 is. A
wash is put in and taken out through the outer casing opening |a. The outer
casi ng open] i S ope by the outside door 3 that is
sl i dabl e up@éﬁ%ﬁéﬁk&%o%ﬁmﬁgﬁ ﬂﬁ?%§£ﬁ ect to the outer 25 casing 1. As neans
for opening and shutting the outer, ,

5 [0001] Thé present invention relates to a washer-dryer

apparatus such as drum-type washer-dryer apparatus and

fully automatic washer apparatus and a control method

therefor.

[0002] Figs. 14 and 15 show schematic cross-sections of
10 a conventional drum-type washer-dryer apparatus.

[0003] As shown 1in Fig. 14, the drum-type washer-dryer

apparatus includes an outer casing 1, a water tank 4 placed
in the outer casing 1, a rotation drum 5 placed within the
water tank 4 and adapted to accommodate a wash, 1i.e.,

15 things to be washed and things washed, a transparent rigid
or 1inflexible outside door 3, an automatic  door
opening/shutting mechanism 10 for automatically opening and
shutting the outside door 3, and a dryer unit 24 for drying
the wash.

20 [0004] An outer casing opening la is formed on a front
face of the outer casing 1 is. A wash is put in and taken
out through the outer casing opening la. The outer casing
opening la is opened and shut by the outside door 3 that is
slidable upward and downward with respect to the outer

25 casing 1. As means for opening and shutting the outer



- 2 casing opening la, there is also known a door nmounted pivotably on a
rimof the opening la by a hinge nechanism or the |ike, other than the
out si de door 3. [0005] An operation panel 11 having operation keys, 5
display units and the like is provided on an upper part of the front face
of the outer casing 1. A control section,2 for controlling operation of the
drumtype washer apparatus is provided %d’a reverse side (on the water tank
4-side) of the operation panel 11, and thus inputs into the operation 10
panel 11 allow successive or separate performance of washing step, rinsing

Step,  devalefLgosteha And duyingnosLens (9998 The.mater ok folfred

el astical |l y supp nmedr um of a ‘suspensi on e water tank 4
has a shape_of 5.8 hottomed cylipder with ter tank.openj 4a. 1 hat
opens i TaReVRFARAE Bl & e ity DBEnPHE RS TRe Dachr ik Beepgh: bt
positioned transversely apd slantly so that.the rear. side thereof (the

ri ght - hand Sf de®*fn %ﬁ%'d? QFEg?h?g Fﬁe ?Baé?dﬁog??Fo%: The water tank
openi ng 4a ag t he outer 20 cash&g opening la %%pe each oth%r with a space
bet ween thg 0PH007] A tPRFEPT IRt B30 enter P6VitESnoBREEATEE™t héYRat er

tank 4 _through a hinge nmechanism _so that the water tank o ening 4a %an be
0pened5and @h%@l%y PR&LE| ANAefher L1ke 1s provided on an upper part o

the front face of the outer casing 1. A control section 2
for controlling operation of the drum-type washer apparatus
is provided on a reverse side (on the water tank 4-side) of
the operation panel 11, and thus inputs intec the operation
10 panel 11 allow successive or separate performance of
washing step, rinsing step, dewatering step, and drying
step.
[0006] The water tank 4 is elastically supported through
medium of a suspension 8. The water tank 4 has a shape of
15 a bottomed cylinder with a water tank opening 4a that opens
in face of the cuter casing opening la. The water tapk 4
is positioned transversely and slantly so that the rear

side thereof (the right-hand side in the drawing) is in

lower position. The water tank opening 4a and the outer
20 casing opening la face each other with a space between

them.

[0007] A transparent lid member 6 1s mounted to the

water tank 4 through a hinge mechanism, so that the water
tank opening 4a can be opened and shut by the lid member.

25 The lid member © 1s provided with a convex part 6a that



25 The |id nmenber 6 is provided with a convex part 6a that - 3 protrudes
toward inside of the rotation drum5 when the water tank opening 4a is
shut. A sealing nenber 41 is provided on an inner circunferential surface
of the water tank opening 4a and, while the water tank opening 4a is 5 shut
by the |id nmenber 6, the water tank opeg%ng 4a is held watertight by
intimate contact between the sealing ne 41 and the convex part 6a.

[ 0008] The rotation drum5 has a shape of a bottoned cylinder with a drum
opening Sc that opens in face of the 10 water tank opening 4a. The rotation

drum5 is gc%n \g&@% %%a%zﬁerﬁ?élyd ”gf5|@ig|¥o§é’tigﬁ‘t dtrhlﬁn reagnginde g her eof

(right sid ramﬁng is In lower position. is, arotation axis

y-y of the (arali an-drums,is, slanted shyl hatAt@% e shfpLhergoliis

| owered at an angle {ivE to a horizontal ditection not or

connected. 10, & Ragksl.da of, the. Tof ALLOR LI 2 t BLOWON-a Shahtc Sgaccpnd s

driven to ro e rotation in accor contr
Circunt e ert S S8eRARE R 1T oF RGN Hrtm &S tnd THal PoBGIoY. %“)“ Tow
gL on ol ANy Yt el oF SheD g 120 164 oL pod b gl ot
bet ween th%ﬁﬁ@gfgléﬁpkby 1&%1mate contact between the sealing member
41 and the convex part 6a.
[0008] The rotation drum 5 has a shape of a bottomed
cylinder with a drum opening 5c that opens in face of the
10 water tank opening 4a. The rotation drum 5 1is positioned
transversely and slantly so that the rear side thereof
(right side in the drawing) is in lower position. That 1is,
a rotation axis y-y of the rotation drum 5 is slanted so
that the rear side thereof 1is lowered at an angle ©
15 relative to a horizontal direction. A motor 9 is connected
to a backside of the rotation drum 5 through a shaft be,
and is driven to rotate the rotation drum 5 in accordance
with control by the control section 2. A plurality of
small bores 5a are provided throughout a circumferential
20 wall of the rotation drum 5. The small bores b5a allow
circulation of laundry water (water such as tap water and
bath water or water containing detergent or the like), air

or the like between a space between the water tank 4 and

the rotation drum 5 and a space in the rotation drum 5.



the rotation drum5 and a space in the rotation drumsS. - 4 [0009] An inner
wal | surface of the rotation drum5 is provided with baffles 5b protruding
radially inwards. The baffles 5b are provided circunferentially at three
sites at intervals of 120, for exanple, and repeatedly lift up and S drop
the wash with rotation of the rotation dfum5. Wile the rotation drum5 is
rotating, a fluid balancer 5d that surrounds the drum opening 5c from
out si de reduces unbal ance caused by one-sided wash and | aundry water,

t hrough agency of notions of sealed-in fluid in the fluid 10 bal ancer 5d.

[0010] The uni t, 24, which S ower_31._and er vige: 32, is
provi ded onfjé%gél)f th%gvv% ert z‘iﬁgﬁ4.&ﬂna#§eogr§gg l?]‘%lttatﬁgﬁEl the I%w%a% 3l is
positioned on th

i deof the drumt her - t dth
15 heator debrtatas FEEREHE Sasq B WAL 1 oMY SR £ heY cor REGR biaor a1
i ncl udes bl b] 34 in a casing 33 and a.f 35 for, driving th
bl ower bl adett SR o5F Tt FTOTTER WOE RN & GPbVF HLd Bbt SPHEC  Rb-Easthg 33
The f tor 35 s di ted.to the bl b|.ades, 34 so 20 as t
drive the DOWEF Bl A0SE $40T0 FOFArSVIRLR St o PahTod o et Pt ur e,

On the_other hand, the heater device 32 |ncludes a heatgr 36_in a heater
case 2B, andF@R CPAI BESPard thf TH@Hen &f e BE2bhtrinfE%Rres - wi VA1 LR

the rotation drum 5 is rotating, a fluid balancer 5d that
surrounds the drum opening 5c from outside reduces
unbalance caused by one-sided wash and laundry water,
through agency of motions of sealed-in fluid in the fluid
10 balancer 5d.
[0010] The dryer unit 24, which has a blower 31 and a
heater device 32, is provided on top of the water tank 4.
In the dryer unit 24, the blower 31 1is positioned on the
rear side of the drum-type washer-dryer apparatus and the
15 heater device 32 1is positioned on the front side thereof.
The blower 31 includes blower blades 34 in a casing 33 and
a fan motor 35 for driving the blower blades 34 to rotate,
which motor is provided outside the casing 33. The fan
motor 35 is directly connected to the blower blades 34 so
20 as to drive the blower blades 34 to rotate with use of a
direct drive structure. On the other hand, the heater
device 32 includes a heater 3¢ in a heater case 26, and an
inlet part of the heater case 26 communicates with an

outlet part of the casing 33 of the blower 31.



outlet part of the casing 33 of the blower 31. - 5 [0011]] A drain valve 20
is provided below the water tank 4. The drain valve 20 is opened/shut by a
drain valve notor not shown. Upon opening of the drain valve 20, water in
the water tank 4 is drained through a flexible drain 5 hose 19 to outside.
[0012] In the outer casing 1, a blomer_dgqj 38 is placed on the front side
of the water tank 4. One end of the blower duct 38 communicates with an

outlet part of the heater case 26 of the heater device 32, and the other

end 10 of the blower duct 38 forns a jet 38a. Fromthe jet 38a, air heated

|0 the heatpgoafy s JRtapguL oV S 951 e Bloblitear Bl abl OByl g S:koky [ 0013]

In the outer casing 1, umdifier aced on t a e of the

wat er tank ?heyg%?%mgkggaexéﬂR%yrgg H%%ogégﬁeg?gﬂgkdi&%eg %ﬂﬁﬁg{ogggvgn

upper part hum di fier orns dehum dification

cool ing and_condensi ng. water content of air.t asses rethrough, The
dehunidifié$059? Vﬁtcgh?gngeH%R%ﬂI%pe%%W$6%f ﬂgé §r§% e?aigfe?627§gg%% an
air outlet 27b_in the 20 r part ther.eof d_has_an air .inlet 27c.

doubl i ng as™h TSt R | GBTn 4 oher GBEAPEOTHE AT TOBuP AL AP hE
dehum difier 27 fﬁnnunicate with inlet part of the casing 33 of the bl ower
31, and the@FF FAIEP 29EST®nuni cat es

[0012] In the outer casing 1, a blower duct 38 is placed
on the front side of the water tank 4. One end of the
blower duct 38 communicates with an outlet part of the
heater case 26 of the heater device 32, and the other end
10 of the blower duct 38 forms a jet 38a. From the jet 38a,
alr heated in the heater 36 is jetted toward inside of the
rotation drum 5.koko
[0013] In the outer casing 1, a dehumidifier 27 1is
placed on the back side of the water tank 4. With water
15 poured into the dehumidifier 27 through an upper part
thereof, the dehumidifier 27 performs dehumidification by
cooling and condensing water content of air that passes
therethrough. The dehumidifier 27, which is generally
hollow, has a water inlet 27a and an air outlet 27b in the
20 upper part thereof and has an air inlet 27¢c doubling as a
water outlet in lower part. The ailr outlet 27k of the
dehumidifier 27 communicates with inlet part of the casing
33 of the blower 31, and the air inlet 27c communicates

with lower part of inside of the water tank 4. To the



with |ower part of inside of the water tank 4. To the - 6 water inlet 27a
is connected a feed water supply systemnot shown. [0014] In the drumtype
washer -dryer apparatus having the above configuration, a user opens the |
menber 6 5 directly and manual ly, thereafter puts a wash into the rotation
drum 5 through the outer casing opening La, and then shuts the |id nmenber
directly and manual ly. Thus inner rim4la of the sealing nenber 41 is

brought int

o i

ntimte contact with rimof the lid nenber 6 so that the 10

water tank 4 is seal ed. Wen the user mani pul ates the operation panel 11 s

waks é’!@ﬁ{%ﬁ%\g OB af L 0, hasede 5 0 h% %‘?& rH&%éP”sﬁgSﬁ;?g? tlgﬁs £oft ﬁﬁ y

as to start
section 2,
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front panel

as shown in
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openi ng/ sr%ﬁti
thé

direction i
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door opening/ s I ng nechan initia
side door 3 in an upward direction in the drawing along 15 a

Then the outside door 3 shuts the outer casi ng opening | a,
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hani sm 10 _slides the_outside door 3 jn,20 a d d
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opening la i s opened again as hown in Fig. 14. After that, the user opens
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rotation drum 5 through the outer casing opening la, and

10

15

20

then

shuts the 1id member 6 directly and manually. Thus

inner rim 4la of the sealing member 41 1s brought into

intimate contact with rim of the lid member 6 sc that the

water tank 4 is sealed. When the user manipulates the

operation panel 11 so as to start a washing operation based

on instruction from the control section 2, the automatic

door

opening/shutting mechanism 10 initially slides the

outside door 3 in an upward direction in the drawing zalong

a front panel 7. Then the outside door 3 shuts the outer

casing opening la, as shown in Fig. 15, while making a

track generally shaped like an arc. Upon termination of

the

washing operation, subsequently, the automatic door

opening/shutting mechanism 10 slides the outside door 3 in

a downward direction in the drawing along the front panel

7.

Thus the outer casing opening la is opened again as

shown in Fig. 14. After that, the user opens the 1lid

wash

member 6 directly and manually and subsequently takes the

out of the rotation drum 5.
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wash out of the rotation drum5. - 7 [0015] In a drying operation, the fan
notor 35 drives the blower blades 34 to rotate, and the heater 36 is
energi zed. Thus air jetted fromthe blower 31 is heated to a high
tenperature by the heater 36 while passing through 5 the heater case 26,

t hen passes through the bl ower duct 38, sthe jet 38a, and the drum opening
5c, and collides with and dries the mas% in the rotation drumS. The hot
hum d air having absorbed noisture fromthe wash in the rotation drum 5
flows through the small bores 5a provided on the 10 circunferential wall of

t he rotatiogog#%g15, Egt%_Q%§G§R?ngeP§}¥ﬁﬁP Hﬂﬁ:r@$@1h8@ogrQﬂ95%???eéhe

wat er tank space co nicates a space 1 n the dehum er 27.
Therefore tgﬁ h%lc{lﬂﬂid aignteps {fge Aghyn di tiar ,Fz]ge_ ézte{]aecr?arf OkEE dew by
bei ng cool e %y co ma%kr_ I"ow ng through the dehum difier 2%, and
ereby, underaggs, Henun L Tfcallan o Jhe ol Tl 80 BY Abereg vy
heated in the heater 36, and then delivered into th rotation um.S. In
this manner h1g o?&ﬁ?%ﬂsaﬂﬁﬁtEYtﬁ%e gﬁaﬁﬁgh%ﬁn“%Hggwﬁéﬁ§%ﬁgd€uﬁ?%g s
caril el ou,L003eL I Lhe senvepLional diuntype, veRher  dLuet s, apPaal us
with air Intégejg£yggg'sg§g %ﬁe drum opening 5c, and collides with and
dries the wash in the rotation drum 5. The hot humid air
having absorbed moisture from the wash in the rotation drum
5 flows through the small bores 5z provided on the
10 circumferential wall of the rotation drum 5, into the space
between the rotation drum 5 and the water tank 4. The
space communicates with a space in the dehumidifier 27.
Therefore the hot humid air enters the dehumidifier 27,
then forms dew by being cooled by cecld water flowing
15 through the dehumidifier 27, and thereby undergoes
dehumidification. The air dehumidified by the dehumidifier
27 is forwarded afresh by the blower 31 te the heater 36,
heated in the heater 36, and then delivered into the
rotation drum 5. In this manner, a process of drying the
20 wash in the rotation drum $ is carried out.
[0016] In the conventional drum-type washer-dryer
apparatus, however, foreign matter such as flue produced
from a wash and circulated with air in the dryving step is

not eliminated. Accordingly, such foreign matter may

25 adhere to a shaft (not shown) linking the blower blades 34



not elimnated. Accordingly, such foreign matter may 25 adhere to a shaft
(not shown) Ilinking the blower blades 34 - 8 to the fan notor 35 and nay
thus forma resistance against rotation of the bl ower blades 34 and the
shaft. [0017] As a result, degradation in blow ng capacity of the blower 31
may | ead to degradation in drying capaciéy 5 such as elongation in tine

requi red for drying. [0018] As a nethod Tor preventing the foreign matter

fromentering the bl ower blades 34, a nmethod is conceivable in which a
filter for trapping the foreign matter is provided on the upstream side of

the inlet part_of th 1 asj:ng 33 of t I 31, Y gh the
filter is b@%v?%%d%aﬁoﬁ888%,§5r%%b FﬁXM#E%J%é§¥%H?%%%£gg%%%c%;§8?%ggyto
clogging of _the .filter wmth the foreign tter and may_result in
degradationr?EaEh%?i%ﬁ E%%a%%?veﬁfbiﬂ%gﬁlggb?n%leh?SST%BQO] Consequently, a
user has to_c| the filter each ime the filter i.s ¢l ogged and there
occurs a prB@?ﬁﬂfof B PedSS YT TR t%%%r?nsﬁﬁﬁNﬁViaﬁaﬁ%§ﬁgﬁﬁﬁﬁ1CN 20
[0021] It is an object of the invention to provide a sher-dryer apparatus
that is capabfePofWprevintPay 18egr ddat FoH %aH%Q?néncggéﬁﬂﬁy AT Edci ng

burden_on user, and_to provide a control pethod therefor.
such as elongation in time required for drying.

[ool8] As & method for preventing the foreign matter
from entering the blower blades 34, a method is conceivable
in which a filter for trapping the foreign matter 1is
provided on the upstream side of the inlet part of the
10 casing 33 of the blower 31.
[0019] Even though the filter is provided, however,
repetition of the drying steps may lead to clogging of the
filter with the foreign matter and may result in
degradation in suction capacity of the blower 31.
15 [0020] Consequently, a user has to clean the filter each
time the filter is clogged and there occurs a problem of

increase in burden on user.

SUMMARY OF THE INVENTION

20 [0021] It is an object of the invention to provide a
washer-dryer apparatus that i1s capable of preventing
degradation in drying capacity and reducing burden on user,

and to provide a control method therefor.



- 9 [0022] In order to acconplish the above object, a washer-dryer
apparatus according to the present invention conprises: an outer casing, 5
a water tank provided in the outer casing, a water feeding channel for
feeding water into the water tank, a washing and dewatering tub that is
rotatably placed in the water tank and {hat accommpdates a wash, 10 a

bl ower that has an inlet for sucking air"from the water tank and that bl ows
into the washing and dewatering tub the air sucked through the inlet, a
filter that is positioned so as to face the washing and dewatering tub and

t hat coversH%E?%LnletIDIS gdggatgé u%%éoéﬁi%gﬁat{%g aégoggaiovéFéyqug from

the inlet a t flows toward r1nsi 0 e washing and dewatering tub,

and a cleaning device that is_ppunte : t ur. onprd Si part
o a vt or YA e PhpataP RGN HY shE RlER B B he
makes a track across the filter when the washing and dewatering tub

r ot at es, trﬁP%?%b%ﬁ%b devi ce, conprising: a cleaning part,

an outer casing,
5 a water tank provided in the outer casing,
a water feeding channel for feeding water into
the water tank,
a washing and dewatering tub that is rotatably
placed in the water tank and that accommodates a wash,

10 a blower that has an inlet for sucking air from
the water tank and that blows into the washing and
dewatering tub the air sucked through the inlet,

a filter that is positioned sc as to face the
washing and dewatering tub and that covers the inlet,

15 a heater unit for heating air that is sucked from
the inlet and that flows toward inside of the washing and
dewatering tub, and

a cleaning device that 1is mounted on a mount
surface comprising a part of a water tank-side surface of

20 the washing and dewatering tub and that makes a track
across the filter when the washing and dewatering tub
rotates,

the cleaning device, comprising:

a cleaning part,



-10- a main body that is provided with the cleaning part and positioned such
that at |east part thereof is soaked in water supplied into the water tank,
wherein the main body brings the cleaning part into contact 5 with the
filter by pivoting in an opening direction relative to the nmount surface
until a pivoting angle of the main bog%OQecones a first angle, while the
mai n body breaks the contact between the cleaning part and the filter by
pivoting in a closing direction and bringing the cleaning 10 part closer to
the nount surface, and a bias part for biasing the main body toward the

closing direction. [0023] Ln éggnmag$§$53%%§%hapga{é%g?igggiEgi£ge g@gve

configuration, the bl ower sucks air ein rom I NSi of the
wat er tank d_blows the sucked air..i.nto the shi and. de ing tub. The
"Rl et 15 cOUlTRARFT PThe 19t 600 o Wb D) gii et t 6F | NE&ET 1PBbI ng
toward the _blower iis elimnated by the filter. [0024] This prevents. the
degr adat i ontliﬁ‘?lr%?%vwlﬁg %Jaag%fccft yP Q’\étSF t%%ﬁ%rl?ﬁ%t thy ‘ngtecrau by such
foreign matter and  thus géevents t he degradation, in drging capacig% of the
washer - dr ye¥8ppar at 48 . PR 6B 2BPAvs et ndRt BPC | Sl FRUI PRt B2t helWa? eF R EARL at

| east _part of the main bodies of the cleaning devices are soaked
5 with the fiiter by pivoting 1in an opening direction

relative to the mount surface until a pivoting angle cf the

main body becomes a first angle, while the main body breaks

the contact between the cleaning part and the filter by

piveting in a closing direction and bringing the cleaning
10 part closer to the mount surface, and

a bias part for biasing the main body toward

the closing direction.

[0023] In the washer-dryer apparatus having the above

configuration, the blower sucks air through the inlet from
15 inside of the water tank and blows the sucked air into the

washing and dewatering tub. The inlet is covered with the

filter, so that foreign matter in air flowing toward the

blower is eliminated by the filter.

[0024] This prevents the degradation in blowing capacity
20 of the blower that may be caused by such foreign matter and

thus prevents the degradation in drying capacity of the

washer—-dryer apparatus.

[0025] After water is fed into the water tank, at least

part of the main bodies of the cleaning devices are soaked

25 in the water by the rotation of the washing and dewatering



25 in the water by the rotation of the washing and dewatering -11- tub.
Subsequently, the washing and dewatering tub is rotated in a predeterm ned
direction and a dynam c pressure of the water is thereby applied to each of
the main bodies. |If a rotation speed of the washing and dewatering tub then
5 takes on a predetermned value, the majn_body pivots in an opening
direction against a biasing force of the bias spring and the pivoting angle
of the main body reaches the first angle. [0026] By resultant contact of
the cleaning parts of the 10 cleaning devices with the filter, the filter

S gorcaned Py the SGeanag.Rast s cad %égﬂ% ot e fdddenm ’%S wreveated

[ 0027] Thus "a burden on ser th regar i nt enance e filter can

be reduced. .[0028) The ! hestie2nghepis Al sfecaly hargeagggﬁ 300291 I

one enbodi mén |ng évi ce des a” firrs opper or preventlng

h I h f d he, f
It he washi7- ARG ot Shgbar &t HECHFSnEPERBBH: Ment CoL RE ?hﬁé#iépi%%s?65F33§ﬂ%s

t he pivotin angle of .the main ody from exceedin e f|r | e and
s’ pr ovents BrcBsaHETo Rty O e 1 M Bods S HOPALEELRE. CPRARTRY
parts can reI | ably be brought into contact with the fil 031 In one
enmbodi ment , tek&ScPBaf mF R SiFpridee, the main bOéY prLgs lL

opening direction against a biasing force of the bilas
spring and the pivoting angle of the main body reaches the
first angle.
[0026] By resultant contact of the c¢leaning parts of the
10 cleaning devices with the filter, the filter is cleaned by
the cleaning parts and clogging of the filter 1s prevented.
[0027] Thus a burden on user with regard to maintenance
of the filter can be reduced.
[0028] The first angle is preferably larger than 0°
15 [0029] In one embodiment, the cleaning device includes a
first stopper for preventing the pivoting angle of the main
body from exceeding the first angle.
[0030] In the washer-dryer apparatus of the embodiment,
the first stopper prevents the pivoting angle of the main
20 body from exceeding the first angle and thus prevents
excessive opening of the main body, so that the cleaning
parts can reliably be brought into contact with the filter.
[0031] In one embodiment, the cleaning device comprises

a second stopper for preventing the pivoting angle of the



a second stopper for preventing the pivoting angle of the -12- main body
frombeing | ess than a second angle that is less than the first angle.
[0032] In the washer-dryer apparatus of the enbodi nent, the second stopper
prevents the pivoting angle of the main 5 body from being | ess than the
second angle that is |less than the first:%ngle and therefore provides a gap
between the nmain body and the nount surface. [ 0033] Accordingly, the main
body can easily be pivoted in the opening direction without increase in
rotation speed 10 of the washing and dewatering tub. [0034] The second
angle is preferably | r.tha . 3 n [ tk i ng
and dewat er Pﬁgnt gg)éyhgf;r%gn é)yei]in%dﬁecsa% C%s aglpeA a%%gf%gngn%g%geghﬁagg :‘I\L%%g

bott om sur%gce ﬁg &ge ter éank side of the washing and 15 dewatering
tub. [0036] “PA™t B wash&r- 8f\¥eéF rapparat us of the enbodi ment, the nount
surface is th ttom_surface on the water tank _side_of. the hi ng, and
dewat eri ng ﬂ8§3§gd thdd f&a YBShee At RRATAEE c3h Eeesgggg 15t er
even with decrease in 20 quantity of water that js fed jnto_the water tank.

[0037] AccorBEngeyFonchs tarbedi iy SRt b kta%k e 915 Qbt BheaRdifthe

filter can be cleaned by the cleaning devices even if _the quantit{ of water
in the wat epoinkisam béing less than the second angle that is ‘less

than the first angle and therefore provides a gap between
the main body and the mount surface.
[0033] Accordingly, the main body can easily be pivoted

in the opening direction without increase in rotation speed

10 of the washing and dewatering tub.
[0034] The second angle is preferably larger than 0°.
[0035] In cne embodiment, the washing and dewatering tub

has a cylindrical shape and the mount surface is a bottom

surface on the water tank side o¢f the washing and
15 dewatering tub.

[0036] In the washer-dryer apparatus of the embodiment,

the mount surface is the bottom surface on the water tank

side of the washing and dewatering tub and thus part of the

mount surface can be soaked in water even with decrease in
20 quantity of water that is fed into the water tank.

[0037] Accordingly, the cleaning devices can be soaked

in water and the filter can be cleaned by the cleaning

devices even 1f the quantity of water in the water tank is

small. Thus an effect of saving water is achieved.



small. Thus an effect of saving water is achieved. -13- [0038] In addition,
the nount surface is the bottom surface on the water tank side of the
washi ng and dewatering tub and thus the cleaning devices can easily be
nounted onto the nmount surface. 5 [0039] In one enbodi nent, a pivot of the
mai n body of the cleaning device is sl ed relative to a radial direction
of the washing and dewatering tub. [004%] Tn the washer-dryer apparatus of

t he enbodi nent, the pivot of the main body is slanted relative to the 10
radi al directions of the washing and dewatering tub, and thus w nd noi se

caused by t ani ng_devi.ces.can b reduced. [00Q41] A washer-dryer

appar at us cEﬁPﬁgﬁling Hetﬂgglgé%%brdﬁﬁb "6 e SLE%@H i hivertin Pg%PWtended
for 15 controlling the sher-dryer apparatus according to the present

i nventi on, ?Hﬁfﬁﬁ?hoﬂncoﬁ%FiQW%;é%a\ﬁéﬁk f%&ﬁ%ngo teth%f Yagdihg mé?gr into
the water tank such that a part of the filter where the track of the

cl eani ng de@Preterdigestnand s i gl 110 t RV 9%S watkr S28h4Yale
rotating step of rotating the washing and dewatering tub, after the water

f eedi ng st epouBted PBtat icbf MOpBEdSHELRRPech the pivoting angle of the main

body becones .
5 [0039] In one embodiment, a pivot of the main body of

the cleaning device 1is slanted relative to a radial

direction of the washing and dewatering tub.

[0040] In the washer-dryer apparatus of the embodiment,

the pivot of the main body is slanted relative to the
10 radial directions of the washing and dewatering tub, and

thus wind noise caused by the cleaning devices can be

reduced.

[0041] A washer-dryer apparatus controlling method

according to the present invention 1is intended for
15 controlling the washer-dryer apparatus according to the

present invention, the method comprising:

a water feeding step o©f feeding water into the
water tank such that a part of the filter where the track
of the cleaning device crosses the filter is soaked in the

20 water, and

a rotating step o©f rotating the washing and
dewatering tub, after the water feeding step, at a rotation
speed at which the pivoting angle cf the main body becomes

the first angle.



the first angle. -14- [0042] In the washer-dryer apparatus controlling

nmet hod having the above configuration, water is fed into the water tank so
that the part of the filter overlapping with the tracks of the cleaning
devi ces may be soaked in the water, 5 and the washing and dewatering tub is
thereafter rotated at the rotation speed at which the pivoting angle of the
mai n  body nmakes the first angle. [0043F”%ﬁus the cl eaning parts can
reliably be brought into contact with the filter and clogging of the filter
can 10 reliably be prevented. [0044] In one enbodinment, a direction in

whi ch the hj. ng anﬁ dewat er i tup is rotated in the rotating. s i's
opposed to ﬁgéf% ctio niﬁﬁ@hﬁﬁﬁﬂgﬂﬁ' §m|ﬂfﬁﬂﬁﬁt%ﬁwﬁﬁ%FF%%f}%% F?Esggated
in a dewatering steg. 15 [0045L In the washer-dryer %pagratus contrglling
method of PRBIBHLHANBRPYSt RENGLPEBERT6AT Y nWRhPENIPhESHashiAgtRRgwater
dewatering tub is rotated in the rotating step is opposed to the direction
in which thEallsEeng-Hd BBRaberitng f ubhf s f1Aseat &V 9m Ao e vt B* i hgest ep
and the nain body is 20 therefore prevented fron1openiqg in the dewatering
step. [004Bfapksaofestiet Clamiddes SEaWiceonttiet 7 theked edhi Rge paFes/with
the filter is reduced, so that a life span of the cleaning parts can be
prol onfed. and the washing and dewatering tub is thereafter rotated at
the rotation speed at which the pivoting angle of the main
body makes the first angle.
[0043] Thus the cleaning parts can reliably be brought
into contact with the filter and clogging of the filter can
10 reliably be prevented.
[0044] In one embodiment, a direction in which the
washing and dewatering tub is rotated in the rotating step
is opposed to a direction in which the washing and
dewatering tub is rotated in a dewatering step.
15 [0045] In the washer-dryer apparatus controlling method
of the embodiment, the direction in which the washing and
dewatering tub is rotated in the rotating step 1s opposed
to the direction in which the washing and dewatering tub is
rotated in the dewatering step, and the main body 1is
20 therefore prevented from opening in the dewatering step.
[0046] As a result, unnecessary contact of the cleaning
parts with the filter is reduced, so that a life span of
the cleaning parts can be prolonged.

[0047] In the washer-dryer apparatus of the invention,

25 the inlet 1is covered with the filter, so that foreign



[0047] In the washer-dryer apparatus of the invention, 25 the inlet is
covered with the filter, so that foreign -15- matter in air flow ng toward
the blower is elimnated by the filter. This prevents the degradation in
bl owi ng capacity of the blower that nmay be caused by the foreign nmatter
and thus prevents the degradation in dryi§g capacity 5 of the washer-dryer
apparatus. [0048] In the apparatus, water’is fed into the water tank, at

| east part of the main bodies of the cleaning devices are soaked in the
water by the rotation of the washing and dewatering tub, the washing and

dewatering tub,10 i.s thereatter rotated at, .the predeterm L on. ,speed
in the pr ed%é‘PgF%rnel& d:i‘lrléc?iagh‘?ngndtcf"haercf‘m lﬁe bg P‘é"g% gu%} ‘ggﬂré{dg%%é# hgy
dynam c pressure_of the water pivot _in _the_ . openin irectiaon against the

bi asi ng for?gg oFliE%rbiasEgﬁgrtBFe¥8nFﬁattQ?ma4%?%%4%ﬁf%ﬁuﬂ%? og§8g&ﬁgof t he
mai n 15 bodi es thereby reaches the first angle. By the resultan cont act of
t he cl eani n§®pafrt Yoﬁﬁr1 %IBiﬁWﬁﬁ &@@ic&?iﬁ?ﬁ C%Hée%IQ¥H?h?h °FFLEBr is
cl eaned by the cleaning parts and clogging of the filter can be prevented.
[0049] ThusT™ath&rdéndorlus§ePrRVER “FeGhFdIeaTAEPREBRaMEe Ir YA CBRECEF T er
can be reduced. BRI EF DESCRI PTION OF THE DRAWNGS [0050] Fig. 1 is a
schemafi ¢ pefspbet ashersfrgrraagpamatus.

[0048] In the apparatus, water is fed intec the water
tank, at least part of the main bodies of the c¢leaning
devices are soaked in the water by the rotation of the
washing and dewatering tub, the washing and dewatering tub
10 is thereafter rotated at the predetermined rotation speed
in the predetermined direction, and the main bodies
subjected to the dynamic pressure of the water pivot in the
opening direction against the biasing forces of the bias
parts, so that the pivoting angle of each of the main
15 bodies thereby reaches the first angle. By the resultant
contact of the cleaning parts of the cleaning devices with
the filter, the filter is cleaned by the cleaning parts and
clogging of the filter can be prevented.
[00459] Thus a burden on user with regard to maintenance

20 of the filter can be reduced.

BRIEF DESCRIPTION OF THE DRAWINGS
[0050] Fig. 1 is a schematic perspective view of a drum-
type washer-dryer apparatus in accordance with an

25 empbodiment of the invention:



type washer-dryer apparatus in accordance with an 25 enbodi nent of the

invention; -16- Fig. 2 is a schematic sectional view taken along I|ine F2-F2
in Fig. 1; Fig. 3 is a schematic sectional viewtaken along line F3-F3 in
Fig. 1; 5 Fig. 4 is a schematic sectional viewtaken along line F4-F4 in

Fig. 3; Fig. 5is a schematic diagran1sgf ing an inner bottom surface of a
wat er tank of the drumtype washer- dryer-apparatus; 10 Fig. 6 is a detai

of main part of Fig. 2, Fig. 7 is a detail of main part of Fig. 3; Fig. 8
is a schematic diagramshowing air flowin a drying step; Fig. 9is a
schemati c di agram sho ter .15 bottom surfac ation drum of

I, . f
the drumtype masher-%%gge%nd%%dﬁafﬂg?miﬁtf ﬁfﬁFf%n%.sgﬁ%ﬁa%g eBlg%o99em/of

a cleaning _devi at _isg.not in cleaning operation; Fig. 10B is a
schemati c sé&?@oﬁgrggié ?&@enl'zo along line FIOB-F1IOB in Fig. 10A; Fig.

11A is a schematic plan view of the cleaning device that is in clﬁaning
oper ati on; Fig. 3 is a schematic "sectional view taken along

line F3-F3 in Fig. 1;
5 Fig. 4 is a schematic sectional view taken along
line F4-F4 in Fig. 3;

Fig. 5 is a schematic diagram showing an inner
bottom surface of a water tank of the drum-type washer-
dryer apparatus;

10 Fig. 6 is a detail of main part of Fig. 2;

Fig. 7 is a detail of main part of Fig. 3;

Fig, 8 is a schematic diagram showing air flow in
a drying step;

Fig. ¢ is a schematic diagram showing an outer

15 bottom surface of a rotation drum of the drum-type washer-
dryer apparatus;

Fig. 10A is a schematic plan view of a cleaning
device that is not in cleaning operation;

Fig. 10B i1s a schematic sectional view taken

20 along line F10B-F1O0B in Fig. 10A;

Fig. 11A is a schematic plan view of the cleaning
device that is in cleaning operation;

Fig. 11B 1s a schematic sectional view taken

along iine F11B-F11B in Fig. 11A;



Fig. 11Bis a schematic sectional view taken along Iine F11B-F11B in Fig.
11A; -17- Fig. 12 is a bl ock diagram showi ng nai n conponents of the
drumtype washer-dryer apparatus; Fig. 13 is a flow chart of a nethod for
controlling the drumtype washer-dryer apparatus; 5 Fig. 14 is a schematic
section of a conventional drumtype mQ§P§[-dryer apparatus with an outside
door opened; and Fig. 15 is a schematic section of the conventional
drumtype washer-dryer apparatus with the 10 outside door closed. DETAI LED
DESCRI PTI ON OF THE | NVENTI ON [ 0051] Herei nbel ow, a washer-dryer apparatus of

the present invention.wll described i et aj:l_ wi r re to
enbodi nents shown in ?ﬁgtkagfnggg Tﬁg eﬁ%gagnenﬁgqﬁﬁgm/%?%wgﬁsexgﬁgpe in
which the invention,is odi.ed_and are _n iymtative to,.the technical

|
scope of tﬁ@mP893ﬁFFoﬁfef 5§fuﬁr§¥pfrgﬁ&%%rédﬁﬁgérQﬁﬁgfﬁgu§rem1of a

drumtype 20 washer-dryer aratus X Lh accordance with an di nent  of
the invention, as see%lﬂbokﬁ g dﬁhgdﬁa1#§bWro§?%55ve9¥n[605§f%$ﬁ Egﬁ}type

washer -dryer apparatus X has an  outer c%sin% 101 that covers periphery
t her eof . OnCSRNfEeAting the drum-type washer-dryer apparatus;

5 Fig. 14 is a schematic section of a conventional
drum-type washer-dryer apparatus with an outside door
opened; and

Fig. 15 is a schematic section of the
conventional drum—type washer-dryer apparatus with the

10 outside door closed.

DETAILED DESCRIPTION OF THE INVENTION
[0051] Hereinbelow, a washer-dryer apparatus of the
present invention will be described in detail with
15 reference to embodiments shown in the drawings. The
embodiments below are an example in which the invention is
embodied and are not limitative to the technical scope of
the invention.
[0052] Fig. 1 shows a diagrammatic view of a drum-type
20 washer-dryer apparatus X in accordance with an embodiment
of the invention, as seen looking diagonally from above.
[0053] The drum-type washer-dryer apparatus X has an
outer casing 101 that covers periphery therecf. ©n a front

face of the outer casing 101 1is formed an outer casing



face of the outer casing 101 is fornmed an outer casing -18- opening 111.

Ref erence nuneral 211 in Fig. 1 denotes an operation panel. [0054] Fig. 2
shows a schematic section taken along line F2-F2 in Fig. 1. 5 [0055] A door
103 for opening/shutting the outer casing opening 111 is pivotably nounted
on the front face of the outer casing 101 by a hinge nechanism On upper
part of the front face of the outer casinhg 101 is provided the operation
panel 211 havi ng operation keys, display units 10 and the |like. A control
section 202 for controlling operation of the drumtype washer-dryer

apparatus X | .pr.ovi.ded I i t opger at.ion pa n a
side of a wd %Plggné' 4)?Q?%%%ggégngg%?ﬁgﬁoﬁgﬁat?@n%%gﬁeﬁ' @%ﬁog%%o%ﬁ
successi ve or _separate performance of washing 15 step, rinsing step,

dewat eri ng SPEpETARG BAYFAg step. In the outer casing 101 is provided a
suspensi on that elastically supports the water tank. 104. [0056] In the
out er casinéggéf]is pF&grd@dskﬁéswétéF£e 2 kcléﬁcﬁéQPnﬁageghﬁﬁgngf?gne

bottoned cylinder. The water 20 tank 104 is slanted so that rear side of a
central axi $2CE<(WRi ER9w LI+ be referred to as "central axis Li of the water

tank 104," herei nbel ow) passin%%through centers of gravity in sections
per pendi cul 4P0B8la cyPi feer % TBIT tPempR$rshutting the”outer casing

opening 111 is pivotably mounted on the front face of the
outer casing 101 by a hinge mechanism. On upper part of
the front face of the outer casing 101 is provided the
cperation panel 211 having operation keys, display units
i0 and the 1like. A control section 202 for cecntrolling
operation of the drum-type washer-dryer apparatus X 1is
provided on reverse side of the operation panel 211 (on a
side of a water tank 104). Inputs into the operation panel
211 allow successive or separate performance of washing
15 step, rinsing step, dewatering step, and drying step. In
the outer casing 101 1s provided a suspension 108 that
elastically supports the water tank 104.
[0056] In the outer c¢asing 101 1is provided the water
tank 104 having a shape of a2 bottomed cylinder. The water
20 tank 104 is slanted so that rear side of a central axis L1
(which will be referred to as "central axis L1 of the water
tank 104," hereinbelow) passing through centers of gravity
in sections perpendicular to a cylinder axis of the water

tank 104 is lowered. On front face part of the water tank



tank 104 is lowered. On front face part of the water tank -19- 104 is

provi ded a water tank opening 118 that opens in face of the outer casing
opening 111. [0057] In the water tank 104 is provided a rotation drum 105
having a shape of a bottomed cylinder, as an exanple of 5 washing and
dewatering tub. On front face part of thﬁ%rotatlon drum 105 is provided a
drum openi ng 126 that opens in face of e water tank opening 118. A notor
109 is connected to a backside of the rotation drum 105, and the rotation
drum 105 can be rotated in the water tank 104. 10 The rotation drum 105 is

I d LS. 2.th i
Pone . 0P PP Bk, PesBrolok SR R Rt pl-kr iyl
f or med throug gHS 3y |rcunferent|a EF f the rotation drun1105 The

5 I

smal | bores® 5|F33F89|839T%n8f andry water (water such as tap
wat er and b ter wat er con detergent or. the like ir and
the Iike 2@&8 gﬁcﬁhﬁevﬁéﬁﬁ EmggérlFaﬂgoYég ednd FHEaF6%9t35Hm drum
105 and a s ﬁge in the rotfation drun1 g e i tral axis L2 of _the
rotation drg 1B8ViRIgBVFEERE BﬁmérHOFFBW? 26Y HBdEEntPEIaﬁx?§aEEle°Fhe
wat er tank 104, [0058] In |ower part of a s ace in the water tank 104 is

pl aced”a bl Ba&P1BActa®d £RFEGERIMAI cHSvar mC&i r TEeRbe faqfhpPREE itk otPRe

rotation drum 105 flows. A front end of ,
rotation drum 105 is provided a drum opening 126 that opens

in face of the water tank opening 118. A motor 109 is
connected to a backside of the rotation drum 105, and the
rotation drum 105 can be rotated in the water tank 104.
10 The rotation drum 105 is slanted so that rear side of a
central axis (rotation axis) 12 therecf 1is lowered. A
plurality of small bores 150 (partially shown in Fig. 2)
are formed throughout a circumferential wall of the
rotation drum 105. The small bores 150 allow circulation
15 of laundry water (water such as tap water and bath water or
water containing detergent or the like), air and the like
between a space between the water tank 104 and the rotation
drum 105 and a space in the rotation drum 105. The central
axis L2 of the rotation drum 105 1is deviated upward from
20 the central axis L1 of the water tank 104,
[0058] In lower part of a space in the water tank 104 is
placed a blower duct 39 through which warm air to be
supplied into the rotation drum 105 flows. A front end of
the blower duct 39 forms a blower port 40 positioned

25 between a lower edge of the water tank opening 118 and a



the bl ower duct 39 fornms a bl ower port 40 positioned 25 between a | ower edge
of the water tank opening 118 and a -20- |ower edge of the opening 126 of
the rotation drum 105. Thus the air flow ng through the bl ower duct 39 in a

direction of an arrow DI goes out of the blower port 40 and

fl ows

into the

rotati on drum 105. A rear end of the blzﬂgr 5 duct 39 is connected to a

di scharge opening 158 of a fan case 13
| ater. [0059] Inside the bl ower duct 39 is provided a heater

(see Fig. 6) that wll

unit

be descri bed

132. The

heater unit 132 is conposed of a heater case 37 and a sheathed heater 138

rgéﬁﬁaggg case

I Xi ng t he

bod h d
Mherear O Mibal Tade 45y MadB.ahanee % SEaho\ Rt esidk Bnfle 36 o, enl

bl f t i th t k 10 d | f
e Ol aftabeRaaRLbel Any ArtRE, BT Bhek Bl BE BHE. bl qRERORBER R0 a8h, o
ﬁéa£§8@ﬁ?2363£9

of which nahgg Ortéﬁﬁalf %9590 %9 tbg Qﬁ?tgﬁecg%&é%aoﬁT

37 is conpose n bo netal an for

i b K the | th ter ta
To e wat ef LPARK \BHENRE 1895 NG aPorank “287104% £

conpos d of elastic body such as . rubber, and soft resin. SﬁEQUttln t he
door 163 br AHES FhetobrRaest ?ﬂt5QIﬂ|$ﬁﬁ TOPT abP R 1A Eﬁé kng? %1 SO
case 134 (see Fig. 6) that will be described later.
[0059] Inside the blower duct 39 is provided a heater

unit 132. The heater unit 132 is composed of a heater case

10

15

20

37 and a sheathed heater 138 of which major portion is
housed in the heater case 37. The heater case 37 1is
composed of a main body made of metal and a frame for
fixing the main body which frame is made of heat resistant
resin, and a front end therecf is connected to the blower
duct 39. The sheathed heater 138 1s capable cf heating air
in the water tank 104 and is also capable c¢f heating
laundry water in the water tank 104 because the heater is
pilaced in an area to be soaked in the laundry water in the
water tank 104.

[0060] To the water tank opening 118 of the water tank
104 is fixed packing 119 composed of elastic body such as
rubber and soft resin. Thus shutting the door 103 brings
the door 103 into intimate contact with the packing 119, so
that liquid in the water tank 104 is prevented from leaking

out of the water tank 104.



that liquid in the water tank 104 is prevented from| eaking out of the

wat er tank 104. -21- [0061] To top of the water tank 104 is connected a

| ower end of a feed water duct 120 for feeding laundry water into the
water tank 104. On the other hand, upper end part of the feed water duct
120 is connected to |ower part of a 5 defergent case 14. To the detergent
case 14 are connected a tap water feedlng channel 241 and a bath water
feeding channel 42. A feed valve 43 is provided in mddle of the tap water
feedi ng channel 241, and a bath water punp 44 is provided in mddle of the

bach vt er 1668179 chagnelyzs 10cTherbancuaies obeedi ng ghapas! 243,05 the

bat h wat er anne I'S "an exanp I'ng channe

10062] In a.,Qvek RarLogf,Lbe valet 1apk 194, §8§5§xhgﬁﬂ%§eac@w bole 110

for dralnlng aundry omuni cat es
wth the bI duc 9. .15 The d ai hoI 110.i s 05|t|oned n_do ream
si de of the Bldﬁé rﬂ%glq{‘ dé i ﬂopghff0}¥§1doﬁﬂa%Féden%p%?rgna% part
of a drain 1. Lo r end part of the drain duct 1is con d
Chrough ot FEeag tva5et ook 2t ko toselelite | Eoub Ry o Ehe
drain duct 21 passes 20 through t he f'gﬁa: unit 22 befgre flomnn intqg the
drai n hose®9825PePht §28Sciliicul a0 diteh AR5t of EﬁFtCQQ CELPRI nat es

foreign matter as thrumin Iaundr wat er t hat .
a tap water feeding annel 241 and a bath water feeding

channel 42. A feed valve 43 is provided in middle of the
tap water feeding channel 241, and a bath water pump 44 is
provided in middle of the bath water feeding channel 42.
10 The tap water feeding channel 241 or the bath water feeding
channel 42 is an example of water feeding channel.
[0062] In a lower part of the water tank 104 is provided
a drain hole 110 for draining laundry water in the water
tank 104 which hole communicates with the blower duct 39.
i5 The drain hole 110 is positioned on downstream side of the
blower 131. To the drain hecle 110 is connected upper end
part of a drain duct 21. Lower end part of the drain duct
21 is connected through a filter unit 22 to a drain hose
23. Liquid flowing through the drain duct 21 passes
20 through the filter unit 22 before flowing into the drain
hose 23 or into a circulation hose 46. The filter unit 22
eliminates foreign matter as thrum in laundry water that
has been flowing through the drain duct 21, and thus
prevents the foreign matter from entering the drain hose 23

25 or the circulation hose 46.



has been flow ng through the drain duct 21, and thus prevents the foreign
matter fromentering the drain hose 23 25 or the circul ation hose 46. -22-
[0063] In the drain hose 23 is provided a drain valve 25 that is

opened/ shut by a drain notor 124. The drain valve 25 is controlled so as to
be opened when washing water in the drajn_duct 21 is nmade to flow into the
drain hose 23 5 and so as to be shut when washing water in the drain duct

21 is made to flowinto the circulation hose 46. An upper end of the
circulation hose 46 is connected to a circulation nozzle 47 that is

posi tioned ygokgyer papt+At athenfhe8k bacesohrbheqwat gr gkank 4-apd phat is
directed to 10 inside of the rotation drum5. On the other hand, a | ower

end of the E%égghéti%%n S 5y, CPNBELT UL 02 1841 CUMALT BYa PHMRa49.t hat

is positione ind"the filter “unit 22. The circul ating punp 45 sucks

washi ng “ﬁt?éehg 4§}%ﬁ¥¥$&,@ﬂ§t?%}tot L0 n%@?vh%h{ﬁﬁagﬁ%%%ggigégg§ﬁ5

di schar ges suc I hg wa Irnto the circulation

activation such .circul.ating.pu 5, in t dr ai ned of, ,t he
wat er tank gg?hr %&%‘fﬁ%ﬁ:d%giﬁghgﬁgéifﬁjggg egﬁa e h§ ﬁ%gg' Hggéahﬁghe

il it 22 and hereafter, b ned i h ion drumb5. 20
In t heSwashPR BroBds brt NEaPt nePRY HASCASs. "k ig: WAt of tFe"kEHE el ean

by the renox%ligfmggge%gp {Fgﬁeﬁngg"éﬁ% circulation hose 46. An upper

end of the «circulation hose 46 1s connected to a
circulation nozzle 47 that is positioned in Jlower part of
the front face of the water tank 4 and that is directed to
10 inside of the rotation drum 5. On the other hand, a lower
end of the <c¢irculation hose 46 1is connected to a
circulating pump 45 that is positioned behind the filter
unit 22. The circulating pump 45 sucks washing water in
the drain duct 21, through the filter unit 22, and
15 discharges the sucked washing water into the circulation
hose 46, By activation of such circulating pump 45,
washing water drained out of the water tank 4 through the
drain hole 110 can be made to pass through the filter unit
22 and can thereafter be returned into the rotation drum 5.
20 In the washing process or the rinsing process, washing
water 1s kept clean by the removal of foreign matter while
such circulation of the washing water is carried out.
[0064] An wupper end o¢f the circulation hose 46 1is
connected to & circulation nozzie 47. The circulation

25 nozzle 47 is provided in lower part of the front face of



such circul ation of the washing water is carried out. [0064] An upper end
of the circulation hose 46 is connected to a circulation nozzle 47. The
circulation 25 nozzle 47 is provided in |ower part of the front face of -23-
the water tank 104 so as to be directed to inside of the rotation drum 105.
On the other hand, a lower end of the cjiyculation hose 46 is connected to a
circulation punp 45 that is positioned behind the filter unit 22. 5 [0065]
The circulation punp 45 sucks |aundry water residing in the drain duct 21,
through the filter unit 22, and discharges the sucked |laundry water into

the circulagjop,hase A8,y Bygactivall o Qe SYChectEGULAL 1100 3 RUNPE 4Bne

| aundry water drained out of the water tank 104 10 through the drain hole

110 can be ?gggﬁégnfg?aptHQ@yghcﬁpg§¥;1$E¢%%u§%éﬁ22aaq%h%§ne&?ﬁr§§f£ﬁé be

returned in ation drum1 n {ng step or e rinsing

tep, |aund N t clean by th | _of_forei i |
Such’ci roul EFORF bRe PRindy War 5ot 68 KR A el Rl o0ba T of yer

tem 106 | i ded. inlet of the.. drain h 10 i cat i i t h
The bl ower GUEE 36, PIhbC aRgRr DELPanT 106 hakch BT bhc? 2131, a hoater Uit
132, the b duct_39, and a_dehunidi fyi t_exch 133 20
Fig. 35 thatOWEP] ‘bo BaSer FEAUIALEPD APFNP( of 16BURRS] paundEy  vAEer

residing in the drain duct 21, through the filter unit 22,
and discharges the sucked laundry water into  the
circulation hose 46. By activation of such circulation
pump 45, laundry water drained out of the water tank 104
10 through the drain hole 110 can be made to pass through the
filter unit 22 and can thereafter be returned intc the
rotation drum 105. In the washing step or the rinsing
step, laundry water is kept clean by the removal of foreign
matter while such circulation of the laundry water is
15 carried out.
[0066] A dryer system 106 is provided on an inlet of the
drain hole 110 communicating with the blower duct 38. The
dryer system 106 has a blower 131, a heater unit 132, the
blower duct 39, and a dehumidifying heat exchanger 133 (see
20 Fig. 3} that will be described later. A filter 160 having
metallic vyarn woven reticularly 1s provided in a
dehumidification channel 164 (see Fig. 3) Dbetween the
dehumidifying heat exchanger 133 and the blower 131.
[0067] The blower 131, the heater unit 132, the

25 dehumidifying heat exchanger 133, the filter 160, and the



metallic yarn woven reticularly is provided in a dehumdification channel
164 (see Fig. 3) between the dehum difying heat exchanger 133 and the

bl ower 131. [0067] The bl ower 131, the heater unit 132, the 25
dehum di fyi ng heat exchanger 133, the filter 160, and the -24- bl ower duct
39 are positioned below a plane including the central axis L1 of the water
tank 104 and including a horizontal axis orthogonal to the center line L1.
Thus such nenbers as the units of the dryer system 106 and the 5 filter 160
are cl eansed by being soaked in laundry water in the washing step or the

(i nsing st eps o et epgnge MNPl pd3; 1| bl UpeRofienoles, i okt amuphat toem  and

nuneral 142 denotes a thermstor. ~ thermstor 142 Is capable ©
Fi o 3 Showg s ERher s Lhett b Taken bl ang Tohe Fa- E5 AT S dobe)
bl over 131 FOUNPERLTR IGueT BAFLoFTa1s & 1 ehr FARS D TRACwater taARC104
Feur on that SUFG BerkEER &N i rifbr il LUn of BRt AN CurtAee or W hesUat 8P ¢ ank
104 and an quter circunferential surface,of the, rotation drum 105 and that
is soaged i 1igﬁﬁd#98mafgrc£ﬁansea gyabelng soaked 1in haungry water in
the washing step or the rinsing step. Reference numeral 13
in Fig. 2 denotes a bottom platform, and numeral 142
denotes a thermistor. The thermistor 142 1is capable of
detecting a temperature cf air flowing in the blower duct
i0 39.
[0068] Fig. 3 shows a schematic section taken along line
F3-F3 in Fig. 1.
[0069] The dehumidifying heat exchanger 133 is connected
to upstream side ¢f the blower 131 mounted in lower part of
15 a rear face of the water tank 104. More particularly, the
dehumidifying heat exchanger 133 is placed in a region that
is between an inner circumferential surface of the water
tank 104 and an outer circumferential surface of the
rotation drum 105 and that is soaked in laundry water in
20 the washing step ¢r the rinsing step.
[0070] The dehumidifying heat exchanger 133 has a metal
plate 49 that is slantly positioned so that front side
thereof is higher than rear side, and fixation members 50

(see Fig. 4 and Fig. 5) that are made of stainless steel

25 and that are installed on both sides of the metal plate 49.



20 the washing step or the rinsing step. [0070] The dehum difyi ng heat
exchanger 133 has a netal plate 49 that is slantly positioned so that front
side thereof is higher than rear side, and fixation nmenbers 50 (see Fig. 4
and Fig. 5) that are made of stainless steel 25 and that are installed on
both sides of the netal plate 49. -25-_[)8071] A cooling nozzle 51 is

provi ded over a front end of the netal plate 49. In the drying step,
cooling water supplied fromthe cooling nozzle 51 flows on an upper

surface of the netal plate 49 so as to cool the netal plate 5 49. In this

nanner, thew@@i] ng VRt ehodDHgt A8zABEAL 1Pt @ rAfd derPlovr £ | omhig bfga
dlrectlon of an arrow D2, and™ noisture the air contains is thereby

condensed e(gfe%l?vgllexal [;QL%@ dhe browene 13l yiis gmued ddbplﬂ@vwgt@@rt of

the rear face of the water tank 104. |nside of the bllower 131

conmuni cat esyub§ hoyher spacericn Lhey vaterdanke 164 Viagpbe off nle g;[@gerand

air in the tank 4 IS suc to t blower 131 wth rot on of a

plover Tan d3pea Q048] L OnefdaBNoY8 2 S6NSHBLLC, SeghLon fakep: 2l opgaline
5 oséer Bre ﬁ“f%

F4-F4 in FigQ. r tank has a downwar rot usron, and

LQ?lBLgrﬁro%gthe %§§QE%9 |ne(§)og'I %lqgﬁ%anq%%ggbwg4ﬁéﬁ%f|§ %Q%r fan
135 is rota&gblcyooal agfg Ifriowing in a direction of an arrow D2, and
moisture the air contains is thereby condensed effectively.
[0072] The blower 131 is mounted in a lower part of the
rear face of the water tank 104. Inside of the blower 131
10 communicates with the space in the water tank 104 via the
inlet 162, and air in the water tank 104 is sucked into the
blower 131 with rotation of a blower fan 135.
[0073] Fig. 4 shows a schematic section taken along line
F4-F4 in Fig. 3.
i5 [0074] The water tank 104 has a downward protrusion, and
the blower 131 is positioned so as to coincide with the
protrusion. Periphery of the blower 131 is defined by the
fan case 134. The blower fan 135 is rotatably placed in
the fan case 134. The fan case 134 extends horizontally
20 across the protrusion in lower part of the water tank 104.
In the protrusion are placed the heater unit 132 and the
dehumidifying heat exchanger 133. A space where the heater
unit 132 1is placed communicates with a space where the

dehumidifying heat exchanger 133 1is placed, through the

25 inlet 162 and the discharge opening 158.



the fan case 134. The fan case 134 extends horizontally 20 across the
protrusion in |lower part of the water tank 104. |In the protrusion are

pl aced the heater unit 132 and the dehum difying heat exchanger 133. A
space where the heater wunit 132 is placed conmuni cates with a space where
the dehum difying heat exchanger 133 is.placed, through the 25 inlet 162
and the di scharge opening 158. -26- [0 “A center Cl of the water tank
opening 118 is nearer to a top face of the outer casing 101 than a center
C2 of the drumopening 126 is. That is, the water tank opening 118 is nore

eccentric t the top_face of..the_5 outer _ casi 1 than_th um

openi ng 126?p@&g§efer§hc%e€% F&1 3%21$ﬁ5FW6.e£ Q%Hb eggggéﬁgftfgénésend of
the shaft 152 is ggpne ted to the_ bl ower fan 135. éOﬁé?] Fi%. 5 sh%ms a

di agr ammat | BSFFER & &n G 3 ChotRonySbTf at@S P9t haTwhf8F fafk™t64. In
Fig. 5 whichis. 10 a view of the r tank 104 fromfront sjde, .a _portion
of the matEE ﬁ&%ktﬁ64q@?@nﬁ???&ﬂgrgég7ﬁsh1t abr &8r udithn Vﬁk?ﬁetﬁ r

part of the water tank 104, the heater unit 132 is placed on right side as
seen | ooki n§PERERSt He & r bhit MeF Be SR UetRitd T f FRRg 198atTASE eREn&hGer 133
is placed on left side as seen | ooking from the front side. The heater unit

132 an@ t he cdéRENI T Vhehhaex ERgngeim IP et Dot Pi dfed F§I&T 6 She

parallel to
numeral 152 in Fig. 4 denotes a shaft. One end of the

shaft 152 is connected to the blower fan 135.
[0076] Fig. 5 shows a diagrammatic view of an internal
bottom surface of the water tank 104. In Fig. 5, which is
10 a view of the water tank 104 from front side, a portion of
the water tank 104 is omitted.
[0077] In the protrusion in the lower part of the water
tank 104, the heater unit 132 1is placed on right side as
seen looking from the front side and the dehumidifying heat
15 exchanger 133 is placed on left side as seen looking from
the front side. The heater unit 132 and the dehumidifying
heat exchanger 133 are positioned so as to be parallel to
the central axis L1 of the water tank 104. The
dehumidifying heat exchanger 133 is positicned on upstream
20 side, with respect to the circulating air, and the heater
unit 132 is positioned on the downstream side. The blower
131 is positioned on downstream side of the dehumidifying
heat exchanger 133 and on the upstream side of the heater

unit 132.



the central axis L1 of the water tank 104. The dehum difying heat exchanger
133 is positioned on upstream 20 side, with respect to the circulating air,
and the heater wunit 132 is positioned on the downstream side. The bl ower
131 is positioned on downstream side of the dehum difying heat exchanger
133 and on the upstream side of the heate{ unit 132. -27- [00781 The
circulating air occurs in the drying sfé%.' More particularly, the bl ower
131 is activated in the drying step. Thus air is heated whil e passing
through the heater unit 132 as shown by an arrow D5 in Fig. 2 and is 5

t hereafter f to hlow f.romthe water_ tank Qpening,118 .into the rotation
drum 105 as[ghz%ﬂ by ?hg acrlrro‘?}vﬂlﬁhclirhg F?tﬂ: Of.cufpe ar t gvi%r %/%%oﬁi%%gd

noi sture frogmwet _wash in the rqtatign dru 5 and havin t .high
humidity fl %eouﬁ’?rt%‘ﬁ?g%ﬂythet ‘?ral*ﬁ%"&r‘fe?l%go Bh (3o bores iR the
circunferential 10 wall of the rotatiqn dru 05, to the space be n an

i nner surfaééyéPgtﬁ@eﬁatthPén@lfO&%th%ﬁ?iﬂﬁ@ﬁi%uP?ﬁﬁbn%f%ﬁfﬂﬁgﬁgﬁgﬁion
drum 105 and further flows along the _dehum difying heat exchanger 133 as
shown by thBeafeswUEt iWFigs 3hoTRe Pai rthaAA T gbP g i di 852 sSt hen
cool ed 15 and dehunidifiede%¥ t he dehum di fyi ng heat exchanger 133 _and the

cool i n§ wat Epergrétashdmirdie ded dp+oenfEps theolgien Heahk | PRENABO aAd t he

inlet 162 into the blower 131 as
into the rotation drum 105 as shown by the arrow Dl in Fig.

2. The air having vaporized moisture from wet wash in the
rotation drum 105 and having got high humidity flows out,
through the small bores 150 on the whole circumferential
10 wall of the rotation drum 105, to the space between an
inner surface of the water tank 104 and an outer surface of
the rotation drum 105 and further flows along the
dehumidifying heat exchanger 133 as shown by the arrow D2
in Fig. 3. The air having got high humidity is then cooled
15 and dehumidified by the dehumidifying heat exchanger 133
and the cooling water. The dehumidified air enters through
the filter 160 and the inlet 162 into the blower 131 as
shown by an arrow D3 in Fig. 3. The dehumidified air flows
as shown by an arrow D4 in Fig. 6, subsequently flows from
20 the discharge opening 158 toward the heater unit 132, and
is heated again by the heater unit 132. With repetition of
such alr circulation as described above, the process of
drying the wash progresses. Fig. 8 schematically shows the

air flow in the drying step.



shown by an arrow D3 in Fig. 3. The dehum dified air flows as shown by an
arrow D4 in Fig. 6, subsequently flows from 20 the di scharge opening 158
toward the heater unit 132, and is heated again by the heater unit 132.
Wth repetition of such air circulation as descri bed above, the process of
drying the wash progresses. Fig. 8 schematically shows the air flowin the
drying step. -28- [0079] In the drying'%%%b, as described above, a wash is
dried with air in the water tank 4 sequentially passed and circul ated
t hrough the dehum di fyi ng heat exchanger 133, the blower 131, and the
heater unit 132 In this step, 5 mnute dust such . as cotton waste fromthe
wash passes PﬂPéugh tﬁetbﬁlpéﬂlPGOStﬁEy éﬁt@PSFﬁégﬁgna 2Y&184Y4Rd ‘&dhere
to an inner surface of the fan case 134, one end of the_shaft 152 or the
bl over fan #35edi Withe adextitnadtf ritp te¥ eprlok fh&cAERRTLRASYNE2SEEH, 2Rbvever
the inside of the 10 fan case 134, the one end of the shaft 152 or the
bl ower fanciZsudpdesoakepudh | &hedrdearti halidg headwerk ¢harIe he 13Ban case
134, and the minute dust is therefore washed away and renoved by the
| aundry wat éhe Thiaverr eleéit s anchnshhei teagerofuntite aB2.chamethis tsifepf an
case 134 and an 15 increase in resistance against the rotation of the bl ower
fan 135, andiallftewsdeshstsamt yaeffcoteon oiasid atfirom ofhai rwadlor pdisgiesg a
wash.

through the filter 160, may enter the fan case 134 and

adhere to an inner surface of the fan case 134, one end of
the shaft 152 or the blower fan 135; in the next washing
step or the next rinsing step, however, the inside of the

10 fan case 134, the one end of the shaft 152 or the blower
fan 135 are soaked in laundry water having flowed into the
fan case 134, and the minute dust is therefore washed away
and removed by the laundry water. This prevents
constriction of the air channel in the fan case 134 and an

15 increase in resistance against the rotation of the blower
fan 135, and allows constantly efficient circulation of air
for drying a wash.

[0080] Fig. © shows detail of surroundings of the filter
160 in Fig. 2.

20 [0081] The blower 131 is connected to the water tank 104
through the discharge opening 158 that 1is an outlet of
blast from the blower 131. The discharge opening 158 1is
connected to the rear end of the blower duct 39. Reference

numeral 141 in Fig. 6 denotes a thermistor. The thermistor



[0080] Fig. 6 shows detail of surroundings of the filter 160 in Fig. 2. 20
[ 0081] The bl ower 131 is connected to the water tank 104 through the

di scharge opening 158 that is an outlet of blast fromthe blower 131. The
di scharge opening 158 is connected to the rear end of the bl ower duct 39.
Ref erence nuneral 141 in Fig. 6 denotes therm stor. The therm stor -29-
141 is capable of detecting a tenperature of air jetted out of the

di scharge opening 158. [0082] Fig. 7 shows detail of surroundings of the
filter 160 in Fig. 3. 5 [0083] The blower 131 has the fan case 134, the

bl ower fan 5.that_i osi.ti.oned _so as to_be rotatable in t ase
134, a fan H% 0?51§%p?ﬁég 8?.98§eFﬁén8|8méFmPSHa §§Et8f ?6Fapg%tfﬁeogﬁaft
152 that has_one end connected to th bl ower fan 135 and the other end
connected tof tﬁ@efgﬁsﬁﬂ?69e1@p$§6n9aﬁé 8a seal receiving part 53 that is
provided so as to radlall¥ surround the shaft 152. [0084] The shaft 152
recei ves a FBP82Ional Fdpivilng PEFcEStRridNPENEUFARUABLBES138 SR8 tRUSeFot at es
with the blower fan 135. As described above, the one end of the shaft 152
is 15 positibAednsBids Bo be soaked in washing water that flows into the
fan case 134 in the washing process or the rinsing process. The blower fan
135, which hBR88lair Bhew wierstl31 has the fan case 134, the blower

~ fan 135 that is positioned so as to be rotatable in the fan

case 134, a fan motor 136 that drives the blower fan 135 to

rotate, the shaft 152 that has one end connected tc the

blower fan 135 and the other end connected tc the fan motor

10 136, and a seal receiving part 53 that is provided so as to
radially surround the shaft 152.

[ooB4] The shaft 152 receives a rotational driving force

from the fan motor 136 and thus rotates with the blower fan

135. As described above, the one end of the shaft 152 is

15 positioned sc as to be socaked in washing water that flows

into the fan case 134 in the washing process or the rinsing

process. The blower fan 135, which makes air blow against

the wash in the drying process, can be controlled so as to

rotate also in the washing process or the rinsing process

20 to produce water flow. The shaft 152 receives a rotaticnal

driving force from the fan mctor 136 and thus rotates with

the blower fan 135. The one end of the shaft 152 1is

positioned so as to be scaked in laundry water that flows

intc the fan case 134 in the washing step or the rinsing

25 step. The blower fan 135 produces air blow for drying a



the wash in the drying process, can be controlled so as to rotate also in

t he washi ng process or the rinsing process 20 to produce water flow The
shaft 152 receives a rotational driving force fromthe fan notor 136 and
thus rotates with the blower fan 135. The one end of the shaft 152 is
positioned so as to be soaked in |aundry ter that flows into the fan case
134 in the washing step or the rinsing 25 step. The blower fan 135 produces
air blow for drying a -30- wash in the drying step. In the washing step or
the rinsing step al so, homever the blower fan can be controlled so as to

rotate to py, d ce, vat.er f 008 The o r. 1 S n t to the
% % é% in I%?LR Wﬁl %%sh?ng Qt%% NGC %ﬂ

water 5 tan 04" through e ’n 62 t an en nce air bl ow

t he bl ower 131 roduc s. glfllteﬁ 160 haV|nﬂ nﬁﬁg |i.c yarn woven
reticularly ng F8vi & %%hce OB&tfeen tHE | é?“?%Z Ha t He T mefs

pl ate 49, and E gd so a ggxer t he |alet 16 grder that air in

t he wat er OPEHQ fRy 2o p£§ ﬁr&@gﬁrP 8B<fni'é ef6§ {Ft hout passi ng

t hr ough the fllter 160, [0086] As_shown in_Fig. 5, the 4|Iter 160 i s nounted
on an innefOB8Fdom siPFacRlITeE hd Shat &3 F‘éﬁf@ RRANaHES | [FPerthe phjater
generally shaped like an arc in Ieft-rlght symmetry 15 about a center |ine

L3 of Phe diEdmkt y0¢ aearahd s 2sthet nipi ah oPEhABSSséeR Rd&Ki ng

frominside of the . ‘
blow the Dblower 131 produces. The filter 16C having

metallic yarn woven reticularly is provided in a space
between the inlet 162 and the metal plate 49, and is fixed
so as to cover the inlet 162 in order that air in the water
10 tank 104 may not pass through the inlet 162 without passing
through the filter 160.
[0086] As shown in Fig. 5, the filter 160 is mounted on
an inner bottom surface of the water tank 104. The filter
160 is generally shaped like an arc in left-right symmetry
15 about a center line L3 of the drum-type washer—-dryer
apparatus X in plan view as seen looking from inside of the
water tank 104, and left-side part thereof in the drawing
faces the inlet 162. As shown in Fig. 4, the blower fan
135 is provided so as to face the inlet 162. 1In Fig. 5 is
20 shown the dehumidifying heat exchanger 133 provided in
middle of a channel of air flowing toward the inlet 162.
[0087] Air or laundry water having flowed in a direction
perpendicular to a plane of Fig. 5 through the
dehumidification channel 164 flows through the filter 160

25 into the blower 131. 1In the washing step or the rinsing



water tank 104, and left-side part thereof in the drawng faces the inlet
162. As shown in Fig. 4, the blower fan 135 is provided so as to face the
inlet 162. In Fig. 5 is 20 shown the dehum di fyi ng heat exchanger 133
provided in mddle of a channel of air flowng toward the inlet 162.

[0087] Air or laundry water having flom§%tin a direction perpendicular to a
pl ane of Fig. 5 through the dehunidification channel 164 flows through the
filter 160 25 into the blower 131. In the washing step or the rinsing -31-
step, laundry water flows in the water tank 104 and the blower 131 and

foreign matter_as -thrum contained.in the undry water_1is us_trapped by
passage of Fﬁ8pra il efh&&ﬁ@ﬁ tHe k??téﬁy ,Eg%ktﬁgg fﬁ%ﬁfgggign
matter is 5 prevent fromintruding into the bl.ower 131. The .forei

nat t er trapBgawE§ ﬁﬁg f??ggﬁﬁﬁ%ﬁ4ﬁk Pehbted fr o a B uFPREEINGE b gBFter
160 by water flqw produced, by rotation of tge rotation ruq%%OE, agd

cl oggi ng of L8HBAFY| BT e601Fs thSCoF BRFIRFY EYi AT Phe Gifheraundry
circunferential surface 10 of the water tank 104 is shaped |like a gentle arc
and al ong YREEEt FBRsUEh Ebeafiéhest LbAe Fot APRENTARUAPIBSINARET LS éFgn
matt er _having sunk to bottom of the water tank 104 is_therefore shaken in

t he di Pecti BESVERLEHe froMatirgirusling hiiimatldie P boWe¥ oddéed Bet Reresdati on

of the rotation 15 drum 105; however, the filter 160 provided on the bottom
matter trapped by the filter 160 is removed from a surface

of the filter 160 by water flow produced by rotation of the
rotation drum 105, and clogging of the filter 160 1is
accordingly eliminated. The inner circumferential surface
10 of the water tank 104 is shaped like a gentle arc and along
directions of rotation of the rotatiorn drum 105, and
foreign matter having sunk to bottom of the water tank 104
1s therefore shaken in the directions of the rotation by
the water flow produced by the rotation of the rotation
15 drum 105; however, the filter 160 provided on the bottom
face of the water tank 104 1s resistant to readhesion of
the foreign matter to the filter 160. 1In the drying step,
air flows 1in the water tank 104 and the blower 131, and
foreign matter contained in the air is thus trapped with
20 passage of the air through the filter 160, so that the
foreign matter is prevented from intruding into the blower
131,
[008B8] In order to trap foreign matter in air or laundry
water that is conveyed by the blower 131, the filter 160

25 has only to cover an area on which the suction force of the



face of the water tank 104 is resistant to readhesion of the foreign matter
to the filter 160. In the drying step, air flows in the water tank 104 and
the bl ower 131, and foreign matter contained in the air is thus trapped

wi th 20 passage of the air through the filter 160, so that the foreign
matter is prevented fromintruding intq_é e blower 131. [0088] In order to
trap foreign matter in air or laundry water that is conveyed by the bl ower
131, the filter 160 25 has only to cover an area on which the suction force
of the -32- blower fan 135 acts, that is, lower left part of the water tank

04 10 the digweno sthantsd h%:‘tb{/atctﬁzaﬁ s T &hed 02l £ 235 ENBYNLHE blaferS

Such foreign natter Conveye y water or“air 1n the actua
washi ng ste insi,ng 5.ste dryi t h r a nul ated on
the  111¢er CIBS 10 a ForySoBARvARS, (CabRer BF LAree Thiceietatian of ot he
foreign nat% r.2n an area pgnthe Eggte% 16q1fac%%%Ithe igletgl 2 n?é cause
a decrease Pn8Ucttdn i irencyUCT0 TUOBH™ | A4 HETenbdal MERE, Thef&fore,
the filter 160 is wused that faces, not only tgﬁ | ower, l eft _part of the water
tank 104 inlPERATE BIACS <OF1 Gaer 1 ghRS paFLUGE (1RSHuRtSr St eRNK TR0 PH Fi g

5. That is, the filter 160 is positioned over an area Iarggr t han an
openi né’ ar eStEP tHe PRY&RI1@Lep, however, may be accumulated on the

filter 160 in a long span and, sooner or later,
accumulation of the foreign matter on an area on the filter
160 facing the inlet 162 may cause a decrease in suction
efficiency.

10 [0089] In the embodiment, therefore, the filter 160 is
used that faces not only the lower left part of the water
tank 104 in Fig. 5 but alsc lower right part of the water
tank 104 in Fig. 5. That is, the filter 160 is positioned
over an area larger than an opening area of the inlet 162,

15 as seen looking in the direction of the central axis L1 of
the water tank 104. BAs a result, foreign matter can be
trapped by right part of the filter 160 in Fig. 5 if
foreign matter has been accumulated on left part of the
filter 160 in Fig. 5, and thus a filtering effect can be

20 maintained for an extremely long term.

[0090] The filter 160 is not shaped like a simple flat
plate but includes a swelling part 161 that swells in a
direction to the water tank 104 (direction to the metal
plate 49), as shown in Fig. 6 and Fig. 7. The swelling

25 part 161 defines an air channel between the bottom surface



15 as seen looking in the direction of the central axis LI of the water
tank 104. As a result, foreign matter can be trapped by right part of the
filter 160 in Fig. 5 if foreign matter has been accumul ated on | eft part of
the filter 160 in Fig. 5 and thus a filtering effect can be 20 maintained
for an extrenmely long term [0090] The filter 160 is not shaped like a
sinple flat plate but includes a smelri%ﬁ"part 161 that swells in a
direction to the water tank 104 (direction to the netal plate 49), as shown
in Fig. 6 and Fig. 7. The swelling 25 part 161 defines an air channel

bet ween the hottom surface -33- t he r 104 the, fi ter 160 and
thereby en8fresh ?cnﬁf?%ﬁrn@%ﬁ% gb fi#%%0 5ﬁﬁ1 %ﬁﬁF?ér ﬁé@ Bbo I EFR8Ygh t he
filter 160 may be a _pl astic ﬁD|dIn% ar. . k e fr mhlch smal | discs
have been pﬁﬁéHé&so&PHQSt@ﬁgkéﬁél& b&éﬂﬁ@ g&tg i & 5@5 Ven 1ike
reticularly, such a molding and a punched article, in_practice, may have
burrs and rdP8PRIscr aghars &h@oﬁéétﬁﬁo&@@eﬁaﬁybﬁhé Pé@ﬁ@ﬁﬁnﬁoéﬂlpﬁéo§nal

di scs and may suffer fromclogging of the small bores_because of thrum
flue or thedl medalhglatey QPHeHotkedoh! t hbSBar R3vVanBeser RFNCIREr SM6r e,
the filter 160 is desirably conposed of a net structure having wires woven
reti culbarl yinsSehdaofetussidudeded liis yeirnomioy ety dd kef remishdea-liventiiehed

worry of burrs and return scrap but
a molding and a punched article, in practice, may have

burrs and return scrap around bores produced by the
punching of the small discs and may suffer from clogging of
the small bores because of thrum, flue or the like that may
10 be hooked on the burrs and scrap. Therefore, the filter
160 is desirably composed of a net structure having wires
woven reticularly. Such a net structure is not only free
from above-mentioned worry of burrs and return scrap but
allows an increase in ratio of small-bore area to plate
15 surface area (i.e., aperture ratio}), resulting in excellent
capability as foreign matter trapping means.
[0092] As the wires constituting the filter 160, resin
wires and the like are conceivable other than metal wires;
however, metal wires are preferable because metal wires
20 have smooth surfaces and resist catching thrum, flue and
the like. To fix crossings of meshes of the wires, e.qg.,
by resin coating of metallic vyarn woven reticularly,
prevents occurrence of problems such as variation in

roughness of the meshes that may be caused by foreign



allows an increase in ratio of small-bore area to plate 15 surface area
(i.e., aperture ratio), resulting in excellent capability as foreign matter
trappi ng nmeans. [0092] As the wires constituting the filter 160, resin
wires and the |like are conceivable other than netal wires; however, netal
wires are preferable because netal wres io have snmoot h surfaces and resi st
catching thrum flue and the |iKke. To 77 “crossings of nmeshes of the wres,
e.g., by resin coating of netallic yarn woven reticularly, prevents
occurrence of problens such as variation in roughness of the meshes that

may be caused forei -34- _matter_.caught between the crossed wires, shift
of the crogfﬁﬁé oFaPagtli?ﬁtwf6693ﬁh%T1 59556ﬁ5e§§r85’th%gﬁgghé%%o$§¥%e
filter 160 ma he between 1 and 3 nm Setting the roughness of the 5

meshes of tK&EOSSHPES PE0 Hhét ‘L nmand 3 nm prevents early cloggi ng of

the filter 160 that may be caused by conparatively snall,foreigggpatter
such as flud29%3do4] s FORFRASsicdh e trehes o tHheo fipgtaR ey

avoi ded including twining of foreign matter such as thrum_ 10 and fl ue
around the Bleovieetwesn 135 ané Shart- 155ethip@oftheadiiigiyirsg yofadhe
descri bed above, a region where the filter 160 is positioned extends not
only over p&esheghieh theesilien nle® PezwaRd on Whi éd he Blictir®@Vefdrce of

early clogging of the filter 160 that may be caused by
comparatively small foreign matter such as flue.
[0094] By such provision of the filter 160, problems are
avecided including twining of foreign matter such as thrum
10 and flue around the blower fan 135 or the shaft 152
thereof. Additionally, as described above, a region where
the filter 160 1is positioned extends not only over part
which faces the inlet 162 and on which the suction force of
the blower fan 135 directly acts but also to part distant
15 from the inlet 162, so that the suction force of the blower
fan 135 can be kept strong for a long period. As a result,
drying capability of the drum-type washer-dryer apparatus X
can be kept at high level for a long period.
[0095] The clogging of the filter 160 in the embodiment
20 is automatically eliminated by water flow produced by the
rotation of the rotation drum 105 in the washing step or
the rinsing step. As shown 1in Fig. 9, however, two
cleaning devices 300 (only one is shown in Fig. 9) for
cleaning the filter 160 with use of a mechanical force of

25 the drum-type washer-dryer apparatus X are mounted on an



the bl ower fan 135 directly acts but also to part distant 15 fromthe inlet
162, so that the suction force of the blower fan 135 can be kept strong for
a long period. As a result, drying capability of the drumtype washer-dryer
apparatus X can be kept at high level for a long period. [0095] The
clogging of the filter 160 in the enbodipgent 20 is automatically elim nated
by water flow produced by the rotation of the rotation drum 105 in the
washing step or the rinsing step. As shown in Fig. 9, however, two

cl eani ng devices 300 (only one is shown in Fig. 9) for cleaning the filter

160 with use of a hani cal__f or of, 25 the drumt r-dryer

appar at us X Egrn8§%%88 gHrgﬁcﬁ3ggloJégFf88Ft%ﬁf§ﬁ¥¥ggﬁy?%%% sg9¥%céoﬁacing
the water tank 104, .on si.de of  the or_10 of the .rotation m.105 in
order to el °Ri rfat %l‘fl‘ﬁeogl ogeft nCbPrt H@g}’i |°[%r%%l%o rr%ﬁglopel(%%% y.%%nemof t he
cl eaning devices 300 is positioned in 5 180 degrees rotational metry with
respect to PHREEEt he? . ©Llife idli%er LBt tTR i he flSEh?sf&htgfanJﬁ% dP4fount
surface. [0096] Fig. 10A shows a schematic plan view of a cleaning device
300 that isXeetialdYopePaei 8h Shecrégarags EOVEREst iP0Ced 51595 R eHOB s hows

a schematic section taken along line F10B-F10B in Fig. 10A. In Fig. 10B, a
positien ofl Bohalemnessr rrem §ionmownyTile el ¥ vidl Bt TeRRPAL| fAethe other.

The outer bottom surface 151 is an example of mount
surface.
[0096] Fig. 10A shows a schematic plan view of a
cleaning device 300 that is not in operation of c¢leaning
10 the filter 160. Fig. 10B shows a schematic section taken
along line F10B-F10B in Fig. 10A. In Fig. 10B, a position
of the filter 160 is shown by a two-dot chain line.
[0097] As shown in Fig. 10A and Fig. 10B, the cleaning
device 300 has a main body 301 made of stainless steel and
15 pivotable about one end thereof relative to the outer
bottom surface 151 of the rotation drum 105, a brush 302
made of polyester or nylon and fixed to the other end of
the main body 301, a bias spring 303 for biasing the main
body 301 in a direction of an arrow D11, and a fixed part
20 304 made of stainless steel and fixed by fixation pins 306
onto the outer bottom surface 151 of the rotaticn drum 205,
The brush 302 is an example of the cleaning part, and the
bias spring 303 is an example of the bias part.
fOo098] The one end of the main body 301 is connected to

25 one end cf the fixed part 304 by a hinge pin 305, so that



[ 0097] As shown in Fig. 10A and Fig. 0B, the cleaning device 300 has a
mai n body 301 nmade of stainless steel and 15 pivotable about one end
thereof relative to the outer bottom surface 151 of the rotation drum 105, a
brush 302 nade of polyester or nylon and fixed to the other end of the
mai n body 301, a bias spring 303 for b[gg%gg the main body 301 in a
direction of an arrow DI, and a fixed part 20 304 nmade of stainless stee
and fixed by fixation pins 306 onto the outer bottom surface 151 of the
rotation drum 105. The brush 302 is an exanple of the cleaning part, and

the bias spring _303.is.an anpl e.of .t bi g ri. [00 ] n d of

the main bo§§e3 lf%l%%ﬁ%e%?édggopl%gtgﬁgeeﬁéﬁgg%f%% #?xggépg%gegogagg a

hi nge pin 3Q%, so that -36- the in body 301 i ivotable relatiyve to the
[ xod part 384" HGPE SHEGIACRUNY LA R S afES pPo0rdedt A t he
one end of the main body 301 and in the o end of t fixatiqn part 304,

and the col thRaPTRi 7§ G © W%&QS?%g%r$§H ARt bR Es?iﬂaﬁiéag Bgrﬁb?

[ 0099] A central axis of the hingecﬁin 305 is slanted at 10, degrees,

rel ative tofaXp&dPR BRFEct?OH ofelt etpﬁ%aFPéHmnéFun?iﬁge(ééglF%§5 9}S That
is, a pivotal axis of the main_ body 301 is slanted at 10 degrees to the

radi al di r eéfiser§ed1anofthehEVAdNATii6R ldPEREEE5. [0100] Positions where the

cl eani ng devi ces 300 are
[0099] A central axis of the hinge pin 305 is slanted at

10 degrees relative to a radial direction of the rotation
drum 105 (see Fig. 9). That is, a pivotal axis of the main
body 301 is slanted at 1C degrees to the radial directions

10 of the rotation drum 105.

[0100] Positions where the cleaning devices 300 are
mournted are set such that the devices make respective
tracks across the filter 160, that is, the devices cross
the filter 160, when the rotation drum 103 rotates.

15 [0101] The c¢leaning devices 300 have a structure that
restricts an angle which the main body 3C1 forms with the
fixed part 304 (the angle will be referred to as "pivoting
angle of the main body 301," hereinbelow). More
specifically, a stopper 314 is provided in the fixed part

20 304 in order to prevent the pivoting angle ¢of the main body
301 from exceeding 90°, which is an example of first angle,
when the main body 301 pivots in a direction of an arrow
D10 (opening direction). On the other hand, a stopper 311
is provided on the main body 301 in order to prevent the

25 pivoting angle of the main body 301 from being less than



nounted are set such that the devices make respective tracks across the

filter 160, that is, the devices cross the filter 160, when the rotation
drum 105 rotates. 15 [0101] The cl eaning devi ces 300 have a structure that
restricts an angle which the nmain body 301 forms with the fixed part 304

(the angle will be referred to as "pivoting angle of the main body 301,"
herei nbel ow). More specifically, a stdb% r 314 is provided in the fixed
part 20 304 in order to prevent the pivoting angle of the main body 301
from exceeding 90, which is an exanple of first angle, when the nmain body -

301 pivots i,n.a direction aof an_arrow 0. (openin irection)..On the other
hand, a stosger ?Pfc 515r6V1d%ﬁa%ﬂ??h@%%ﬁ%F%%%yagggefn“gF%%rt?% %P§9ent
the 25 pivoti | e of the bmain bad Q1 from being |ess an -37- 35,
which is an 8§%n3ﬂ3L0P1¥8%8ndjhn@Ig}r%ﬁZﬁophéaﬂgﬁﬁ dﬁVVBB%TpRS&FélPH a
direction of an arrow D11 (closin direction). The stopper 311 is an
exanpl e of §e€66&108 opperthéand esrtoﬁgér 334 #8 & | €Tof SFPEE 5
stopper. [0102] Fig. 11A shows a schematic plan view of a_ cleaning device
300 that isSitRPBSErat PBA of el ehPRESthe31$i 11er a0 2Bl 18 shdvs sa

schematic section taken along Iline F11B-F11B in Fig. 11A In Fig. 11B, a
positien of StR®PELX0 filter 160 is shown by a two-dot chain |ine.

[0102] Fig. 11A shows a schematic plan view of a
cleaning device 300 that is in operation of cleaning the
filter 160. Fig. 11B shows a schematic section taken along
line F11B-F1l1B in Fig. 11A. 1In Fig. 11B, a position of the

10 filter 160 is shown by a two-dot chain line.

[0103] The cleaning of the filter 160 is performed in a
state in which the main body 301 has pivoted in the
direction of the arrow D10 and has the piveoting angle of
90°, as shown in Fig. 11A and Fig. 11B. In the state in

15 which the main body 301 has the pivoting angle of 90°, the
brush 302 is in contact with the filter 160.

[0104] Hereinbelow, the cleaning of the filter 160 that
is performed by the cleaning devices 300 will be detailed
further.

20 [0105] Before the filter 160 is cleaned by the cleaning
devices 300, water is fed Into the water tank 104 so that
the whole filter 160 is soaked in the water. Subsequently,
the rotation drum 105 is rotated at 80 rpm in a direction
of an arrow D8 in Fig. 9. Consequently, each of the main

25 bodies 301 moving in the water is subjected to a dynamic



[0103] The cleaning of the filter 160 is perfornmed in a state in which the
mai n body 301 has pivoted in the direction of the arrow D10 and has the
pivoting angle of 90, as shown in Fig. 11A and Fig. 118. In the state in 15
whi ch the main body 301 has the pivoting angle of 90, the brush 302 is in
contact with the filter 160. [0104] Hereinbelow, the cleaning of the filter
160 that 1is perforned by the cIeaning'ﬂ%%Tces 300 will be detailed

further. 20 [0105] Before the filter 160 is cleaned by the cleaning devices
300, water is fed into the water tank 104 so that the whole filter 160 is

soaked in the water. bsequent |y, e rqtation.drum,105 j.s rotated.at 80
rpmin a di PEEEFURE 6§yaﬁh%rW8&ﬁ%B ihh Sg%j§? %ﬁﬁ%eéﬁgﬁtEVh'é%iﬁp%ﬁ the main
25 bodi es 30% noving in the ter is subjected to a .dynam ¢ -38-, pressure of
the water. ¥hEs @ﬁ%eﬁ%?%nbdﬁ¥a§@f pRboeY 0t R df t8ct | oA %H& S r Bw D10
in Fig. 10B against a biasing force of the hias spring 303 and the Eivoting
angl e of tRé2gaPA B6EFe30f tBScRe2S9GPTTRAL 3PS, aPFe thEi R1B64YS 8b¥lFeaches
such a state as shown in Fig. 11A and Fig. 11B. [0106] By the resultant
contact of Phe Heudtrizoady h30Lhaepichesr 2060, ﬁ&ﬁ@igﬁhna¥$%rmﬁénsbﬁéwated

fromthe filter 160 and clogging of the filter 160 is elimnated. [0107]
Thus aSbur déRlomeasbeswistibhr eg&rtdteo avaishpenapberig. 11A and Fig. 11B.

[0106] By the resultant contact of the brush 302 with
the filter 160, foreign matter is separated from the filter
160 and clogging of the filter 160 is eliminated.
[0107] Thus a burden on user with regard to maintenance
10 of the filter 160 can be reduced.
[0108] An effect with which the brush 302 separates
foreign matter from the filter 160 1is particularly the
greater in positions that are the nearer to the track of
the passage of the cleaning devices 300, and thus the
15 filter 160 of the embodiment may have a concave shape in an
area E near to the center of the rotation drum 105 as shown
in Fig. 5. A distance between the cleaning device 300 and
the rotation axis of the rotation drum 105 c¢an Dbe
configured so as to differ from that between the other
20 cleaning device 300 and the rotation axis of the rotation
drum 105, therefore, the filter 160 can be wider and the
cleaning effect can be imparted to such recessed area E.
[0109] When the main body 301 is subjected to the

dynamic pressure of the water, the stopper 314 in the fixed



10 of the filter 160 can be reduced. [0108] An effect with which the brush
302 separates foreign matter fromthe filter 160 is particularly the
greater in positions that are the nearer to the track of the passage of the
cl eani ng devices 300, and thus the 15 filter 160 of the enbodi nent may have
a concave shape in an area E near to the center of the rotation drum 105 as
showmn in Fig. 5. A distance between th EacTeaning device 300 and the
rotation axis of the rotation drum 105 can be configured so as to differ
fromthat between the other 20 cl eaning device 300 and the rotation axis of
the rotation r 105, therefaore, the filter 160 be w der, an
cl eani ng efP@Eg 5?& ggﬁWﬁﬁiﬁe %OP%E%EI?%caegiS 3&2&”? mi%ﬂiﬁﬁﬁgﬁéﬁ?the
mai n body 3?1 S subj&cted Q@ the dynami c pressure of the water, the
stopper 3141FAMt RECFPRERS 88- -part 304 prevents the pivoting angle of the
mai n body 301 _from exceeding 90. [0110] This prevents | oss of the contact
bet ween t he [OBLBdn 303hasd RIRVERTS el OB60 Yue ei%%%@?@eiﬁﬁéﬁ?ﬂb %Fe 5 the
mai n body 301. EOlll When the main body 301 is not subjected to the
dynani c prebsupe 0% mnswatbe, fidéedt rdgg 1 ton SHE TP Doy RY10T
prevents the pivoting angle of the main body 301 frombeing | ess than 35.

5 the main body 301.

[0111] When the main body 301 is not subjected to the
dynamic pressure of the water, the stopper 311 on the main
body 301 prevents the pivoting angle of the main body 301
from being less than 35°.

10 [0112] Accordingly, a gap is defined between the main
body 301 and the outer bottom surface 151 of the rotation
drum 105, so that the main body 301 can be pivoted in the
direction of the arrow D10 in Fig. 10B without excessive
increase 1n the rotation speed of the rotation drum 105.

15 [0113} The pivotal axes of the main bodies 301 are
slanted at 10 degrees to the radial directions of the
rotation drum 105, so that wind noise caused by the

cleaning devices 300 can be reduced.

[0114] Fig. 12 shows a block diagram with regard toc main
20 components of the drum-type washer—-dryer apparatus X.
{0115] The control section 202 has computing units such

as CPU and storage units such as ROM and RAM, and generally
contreols the drum-type washer-dryer apparatus X. An
operational input section 201 in Fig. 12 1is an interface

25 for operational input that 1is provided in the operation



10 [0112] Accordingly, a gap is defined between the main body 301 and the
outer bottom surface 151 of the rotation drum 105, so that the main body
301 can be pivoted in the direction of the arrow D10 in Fig. 10B w t hout
excessive increase in the rotation speed of the rotation drum 105. 15
[0113] The pivotal axes of the main bodi 301 are slanted at 10 degrees to
the radial directions of the rotation drum 105, so that w nd noise caused
by the cleaning devices 300 can be reduced. [0114] Fig. 12 shows a bl ock
diagramwi th regard to main 20 conponents of the drumtype washer-dryer

apparatus X 11 The .control secti 202 _h C in i uc as
CPU and stopgﬁégungﬁé sﬁgh géeRCﬁFg%dt%ﬁﬁl gﬁé%%gnegggﬁy ggggk%gﬁg t%é
drumtype sher-dryer, apparatus X. An. operational input section.201 .in
Fig. 12 is GROFAEEPPade D Yor BPErHATARD] THpl TRatoN S B ovitied PR Ehe
operation -40- panel 211 of the drumty washer-dryer apparatus X,
CperationalSPHE&Pnin?ﬁ?na}?oﬂjﬂﬁﬁﬁﬁg%elgggraFFﬁna?o'EBﬂf i%h 20%:is
inputted into the control section 202. Through operational input into the
oper at i onal TPAPHENS SEENAGHOPEL, ANREr sEtertsthR opBRARFOANESUr $E8PHFom
washi ng courses such as "standard,"” "soaking," "large wash," "Ag rinsing,"
"ny- hoRe st §RELL0ANdZ29dyy"acoufees IECHRI MEnARE AGis e SOIFER adTOMank

cl eani ng" course for ‘
washing courses such as "standard," "soaking," "large

wash," "Ag rinsing," "my-home style," and "dry" courses and
maintenance c¢ourses such as "tank cleaning" course for
washing and cleaning the water tank 104, the rotation drum
10 105 and the 1like and "filter cleaning" course that 1is
designed specifically for removal of foreign matter from
the filter 160 and, based on the selected course, the
control section 202 controls components of the drum-type
washer-dryer apparatus X including the motor 109, the
15 circulation pump 45, and the fan motor 136.
[0116] Fig. 13 shows a flow chart representing a
processing procedure of the control section 202.
[0117] Hereinbelow, contents of process control
performed by the control section 202 will be described with
20 use of Fig. 13.
[0118] In a step S1 in the processing procedure of the
control section 202, it is initially determined whether the
"filter cleaning"” course is selected or not by an operation
by a user on the operation panel 211. If it is determined

25 that the "filter «c¢leaning"™ course 1s selected, the



washi ng and cl eaning the water tank 104, the rotation drum 10 105 and the
like and "filter cleaning" course that is designed specifically for renoval
of foreign matter from the filter 160 and, based on the sel ected course,
the control section 202 controls conponents of the drumtype washer-dryer
apparatus X including the notor 109, the,, 15 circul ation punp 45, and the
fan notor 136. [0116] Fig. 13 shows a flow chart representing a processing
procedure of the control section 202. [0117] Hereinbel ow, contents of
process control performed by the control section 202 will be described with

20 f Fi - I i h ~ L f +th
soc, Pk HEIiAky i i S othe g oesstna,osefce i

control sec rm ned er the

cl eani ng" cqQurse d.s.sel ect ed .qQr..no an. op. t a use n
operation pgﬁgl f%?ﬁ%% é%e%éﬁﬁ%té%ﬁgﬁgﬁ b% fﬁgtggggcg¥?1t§§ éPgaﬁﬁﬁgx
course is selected,, the,-41- processing gpes to next..step S2. I1f it |

det er i ned ﬁﬁ‘&%' t hie fcieﬁee?mtﬂaetaln?rhg"l%cogﬁge ﬁtse%oﬁlsejr ctceaal:mt)%d t ﬁ)él%ot her
hand, the determnation in the step S1 is carried out again. 5 [0119]

Subsequent | #9%'%eding water into the water tank 104 is started in the step

S2, and it is determned in the_ step S3 with use of a water |evel sensor
(not sﬁbmn)[0119] Subsequently, eeding water 1into the water tank

104 is started in the step S2, and it is determined in the
step S3 with use of a water level sensor (not shown)
whether water level in the water tank 104 has reached a
predetermined level or not. If it is determined that the
10 water level 1in the water tank 104 has reached the
predetermined level, the processing goes to next step 354.
If it is determined that the water level in the water tank
104 has not reached the predetermined level, on the other
hand, the determination in the step 53 is carried out
15 again. The predetermined water level is set higher than
water level 1in the water tank 104 on occasion of the
washing step in the washing courses. That is, a larger
quantity of water is fed into the water tank 104 when the
filter is cleaned than in the washing step in the washing
20 courses.
[0120] Subsequently, feeding water into the water tank
104 is halted in a step S4, and the rotation drum 1iC5 is
rotated, in a step S5, in the directicn of the arrow D8 in

Fig. 9. Then the control section 202 controls the rotation



whet her water level in the water tank 104 has reached a predeterm ned |evel
or not. If it is determned that the 10 water level in the water tank 104
has reached the predeterm ned |evel, the processing goes to next step $4.
If it is determned that the water level in the water tank 104 has not
reached the predeterm ned | evel, on the pther hand, the determ nation in
the step S3 is carried out 15 again. The predeterm ned water |evel is set

hi gher than water level in the water tank 104 on occasion of the washing
step in the washing courses. That is, a larger quantity of water is fed

into the w&g@eaag% thd ‘.E’B‘EQFE%OF%H €hsi §oC %@aeg skhatnbn shligqrashing step

in the washi courses. ubsequent i ng wat Into the
wat er tank 394 is halted in a step S4, and the rotation drum 105 is
rotated, in Step S5, in the direction of the arrom1D8 in Fig. 9. Then the

control sect] 02 cantrols the rotation - eed f the rotation_.drum
105 so as tibgg}%the gﬁééﬁqgﬁn§g rpﬁ1 [biz % enfty %t:é%epdngrnlned
in a step S6 e eterm ned | ength_of .ti has el apsed or t 5
nae i re cbaethgr B oS SR ﬂ%w@%’a#oﬁl&fe"ﬁ%%sefﬁsoﬁ pg not
det er mi_ned t hat th redeternlned | ength, of ti has el apsed, the

processi ng §oBSet & gxsc tagtepis7th ‘Ffrpﬂgg fb*%on of the rotafion drum 105,

If it is determined that the predetermined length of time

has elapsed, the processing goes to next step 57. If it is

determined that the predetermined length of time has not

elapsed, on the other hand, the determination in the step
10 S6 is carried out again.

[0122] Finally, the rotation of the rotation drum 105 is

halted in the step S7, and the water in the water tank 104

is thereafter drained out in a step S8.

[0123] In the embodiment, the steps 852 through 54
15 constitute an example of water feeding step and the steps

S5 through S7 constitute an example of rotating step.

[0124] The rotation drum 105 is thus rotated, in the

filter cleaning course, in the direction of the arrow D8 in

Fig. 9, which direction is opposite to a direction in which
20 the rotation drum 105 rotates 1in the dewatering step

(direction of an arrow D9 in Fig. 9).

[0125] In the dewatering step, therefore, the main body

301 is restrained from opening and the pivoting angle of

the main body 301 does not reach 90°.



determ ned that the predetermned |length of tinme has not elapsed, on the

ot her hand, the determ nation in the step 10 S6 is carried out again.

[0122] Finally, the rotation of the rotation drum 105 is halted in the step
S7, and the water in the water tank 104 is thereafter drained out in a step
S8. [0123] In the enmbodi ment, the stepgdéy_through S4 15 constitute an
exanpl e of water feeding step and the stéps S5 through S7 constitute an
exanple of rotating step. [0124] The rotation drum 105 is thus rotated, in
the filter cleaning course, in the direction of the arrowD8 in Fig. 9,

the filter ol ea ! he direction of 0 |
| oh directhonels opRASLIE LR ULLAEELOD.LD WARE 20ckhenLobaLiansdum 109

rotates in wat ering step (directron o [ 0125]

In the dewatering,step,.therefore, th i n bo 01 is-re i ned._from
openi ng andwfh% gP3o%ﬂ%§e5n&%@ &ﬁ 5q1u4§§%1{éigbﬁglad%ggén%%gﬁegghtBS. - 43-
[0126] As a resHIgO unnecessary contact of the brush 302 wth the filter
160 is reduRBdSRsdPenGfRalFi PECLBBASEF the brush 302 can be prol onged.

[0127] In the_washing_step in each of the washing courses, the rotation
drum 105 is[Péggﬂed aFPerEQ?eIVaFQlD?¢M§EﬁRex&q(M?%é%ti? aFiGM/EBSgﬁBgin t he

direction of the arrow D9; however, the biasing force of_ the bias sgring
303 5 courses, the rotation drum 105 1s Totated alternately in

the direction of the arrow D8 and in the direction of the

arrow D9; however, the biasing force of the bias spring 303

then exceeds the dynamic pressure of the water because the

rotation speed of the rotation drum 105 in the washing
10 courses is set at 50 rpm lower than the rotaticn speed in

the filter cleaning course.

[0128] In the washing step in each of the washing

courses also, therefore, the main body 301 is restrained

from opening and the pivoting angle of the main body 301
15 does not reach 90°.

[0129] As a result, the unnecessary contact of the brush

302 with the filter 160 1is further reduced, so that the

life span of the brush 302 can further be prolonged.

[0130] Though the main body 301 and the fixed part 304
20 that are made of stainless steel are used in the above

embodiment, there may be substituted a main body &and a

fixed part that are made of other metal or resin.

[0131] Though the main body 301 is mounted through the

fixed part 304 onto the outer bottom surface of the

25 rotation drum 105 in the above embodiment, the main body



t hen exceeds the dynami c pressure of the water because the rotation speed
of the rotation drum 105 in the washing 10 courses is set at 50 rpm | ower
than the rotation speed in the filter cleaning course. [0128] In the
washi ng step in each of the washing courses also, therefore, the main body
301 is restrained from opening and thed%lmning angl e of the main body 301
15 does not reach 90. [0129] As a result *the unnecessary contact of the
brush 302 with the filter 160 is further reduced, so that the |I|ife span of
the brush 302 can further be prolonged. [0130] Though the main body 301 and

the fixed p 4 20 t r f ai.nl e | _ar | e
above enbo%?%e% ?té%ﬁ%ﬁ%%?fbgngﬁg§f§¥ﬁ? dlginéﬁﬁﬁgggyogﬁg gﬁﬁgiégag%art
that are de of other._ nmetal. or, resip., [013 Th h t. i n_body.301 is
mount ed t hr 380G O?héurFﬁﬁgdCB%f?h%OﬁogﬂF%O?héLBWtgg%bgFE%ﬁgghr?% e¥6§e%he 25
rotation drun1é0§ in the above enbodi ment, the main body -44- 301 may

pi vot abl y and"di %étly be nmounted onto the outer bottom surface of the
rotation drum 105 without the fixed part 304. [0132] In the above

enbodi ment , [Phd2hi vot &1 ERFs abPVEnhEM iR thodyr st Yot &t o 68 At b

degrees to the radial _directions; however, the pivotal axis of the nmain
body 381 main body 301 1is slanted at 10 degrees to the radial

directions; however, the pivotal axis of the main body 301
may be slanted at an angle other than 10 degrees to the
radial directions.
{0133] Though the filter c¢leaning course 1is designed
10 specifically for removal of foreign matter from the filter
160 in the above embodiment, the filter cleaning course may
double as the tank cleaning course for cleaning the water
tank 104, the rotation drum 105 and the like.
[0134] In the above embodiment, the spring force of the
15 bias spring 303 is set so that, when the rotation drum 105
is rotated at 80 rpm in the direction of the arrow D8 in
Fig. 9, the main body 301 pivots in the direction of the
arrow D10 in Fig. 10B and thus has the pivoting angle of
90°; however, the spring force of the bias spring 303 may
20 be set so that, when the rotation drum 105 is rotated at a
rotation speed other than 80 rpm in the direction of the
arrow D8 in Fig. 9, the main body 301 pivots in the
direction of the arrow D10 in Fig. 10B and thus has the

pivoting angle of 90°. Preferably, the rotation speed



may be slanted at an angle other than 10 degrees to the radial directions.
[0133] Though the filter cleaning course is designed 10 specifically for
renoval of foreign matter fromthe filter 160 in the above enbodi nent, the
filter cleaning course may double as the tank cl eaning course for cleaning
the water tank 104, the rotation drum1p5 and the |ike. [0134] In the above
enbodi nent, the spring force of the 15 bias spring 303 is set so that, when
the rotation drum 105 is rotated at 80 rpmin the direction of the arrow D8
in Fig. 9, the main body 301 pivots in the direction of the arrow D10 in

Fig. 10B t iyot i 0; . -
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301 or may impart a compressive force to the main body 301.
[0136] For c¢leaning the filter, the zrotation at a
constant speed in the direction of the arrow D8 in Fig. 9
and the rotation at the constant speed in the direction of
10 the arrow D9 in Fig. 9 may be performed alternately. The
constant speed has to be a speed at which the main body 301
pivots by a dynamic pressure of water so that the brush 302
comes into contact with the filter 160.
[0137] Providing that an orientation in which the
15 cleaning devices 300 are mounted is opposed to that in the
above embodiment, the filter c¢an be cleaned with the
rotation drum 105 rotated at a constant speed 1in the
direction of the arrow D8 in Fig. 2. The constant speed,
however, has to be a speed at which the main body 301
20 pivots by a dynamic pressure of water so that the brush 302
comes intec contact with the filter 160.
[0138] The water that is fed into the water tank 104 for
cleaning the filter may contain detergent or may be water

not containing detergent.



[0136] For cleaning the filter, the rotation at a constant speed in the
direction of the arrow D8 in Fig. 9 and the rotation at the constant speed
in the direction of 10 the arrow D9 in Fig. 9 may be performed alternately.
The constant speed has to be a speed at which the main body 301 pivots by
a dynam c pressure of water so that the phrush 302 conmes into contact with
the filter 160. [0137] Providing that an orientation in which the 15

cl eani ng devices 300 are nounted is opposed to that in the above

enbodi nent, the filter can be cleaned with the rotation drum 105 rotated at
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number of the cleaning devices 300 may appropriately be
determined. Providing that a plurality of cleaning devices
300 are provided, it is desired that a center of gravity of
the plurality of cleaning devices 300 as a whole is on the
10 rotation axis of the rotation drum 105, because occurrence
of vibration is thereby prevented when the rotation drum

105 is rotated at high speed in the dewatering step and the

like.
[0140] In the above embodiment, the whole filter 160 is
15 scaked 1in water fed into the water tank 104. Even i1f a

portion or the whole of the filter 160 is not soaked in
water fed into the water tank 104, however, the filter 160
can be cleaned by the brush 302 that is brought into
contact with the filter 160 through action, on at least
20 part of the main body 301, of the dynamic pressure of the
water in the water tank 104 produced by the rotation of the
rotation drum 105.
[0141] In all time =zones of the washing step of the
washing courses in the above embodiment, the rotation drum

25 105 is rotated at rotation speeds that do not cause the



determ ned. Providing that a plurality of cleaning devices 300 are
provided, it is desired that a center of gravity of the plurality of

cl eani ng devices 300 as a whole is on the 10 rotation axis of the rotation
drum 105, because occurrence of vibration is thereby prevented when the
rotation drum 105 is rotated at high spped in the dewatering step and the
like. [0140] In the above enbodi nent, the whole filter 160 is 15 soaked in
water fed into the water tank 104. Even if a portion or the whole of the
filter 160 is not soaked in water fed into the water tank 104, however, the

filter 160 _c b | b h 2 1S t i optract
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water and the contact of the brush 302 with the filter 160.
In this case, foreign matter can automatically be removed
from the filter 160 in the washing step in the washing
courses even if a user has not selected the filter cleaning
10 course. The above-mentioned some time zones are preferably
in latter half of the washing step and prior to the
drainage.
[0142] In all time =zones of the rinsing step of the
washing courses in the above embodiment, the rotation drum
15 105 is rotated at rotation speeds that do not cause the
pivot of the main bedy 301 due to the dynamic pressure of
water and the contact of the brush 302 with the filter 160.
The rotation drum 105, however, may be rotated, in some
time zones of the step, at rotation speeds that cause the
20 pivot of the main body 301 due to the dynamic pressure of
water and the contact of the brush 302 with the filter 160.
In this case, foreign matter can automatically be removed
from the filter 160 in the rinsing step in the washing
courses even 1f a user has not selected the filter cleaning

25 course. The above-mentioned some time zones are preferably



wat er and the contact of the brush 302 with the filter 160. |In this case,
foreign matter can autonmatically be renoved fromthe filter 160 in the
washi ng step in the washing courses even if a user has not selected the
filter cleaning 10 course. The above-nentioned sone tine zones are
preferably in latter half of the mash[ng%§tep and prior to the drainage.
[0142] In all tinme zones of the rinsing ep of the washing courses in the
above enbodi nent, the rotation drum 15 105 is rotated at rotation speeds
that do not cause the pivot of the main body 301 due to the dynam c pressure

of water and t t f the_ brush. it e filt : .+ Th
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at rotation sgﬁeds that cause the 20 pivot of the main body 301 due to the
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160. In thi e, forei tter .can tomatically be r ved fr t he
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not selected the filter cleaping 2? course. The apove- ntioqgﬂ Song tinme
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the drainage. [0143] Though the inlet 162 of the blower 131 faces _the
out er Bott ofPSUEf §BECESMEHT, t kB er dttdtsiton: & in 103 i hlewer 131 may face

the outer circumferential surface of the rotation drum 105.
In this configuration, the cleaning devices 300 should be
mounted on <the outer circumferential surface of the
rotation drum 105,

10 [0144] In the above embodiment, whether clogging of the
filter 160 has occurred or not may be detected just before
the termination of the drying step. If occurrence of the
clogging of the filter 160 1is detected, a user may be
informed of the occurrence of the clogging. Whether the

15 clogging of the filter 160 has occurred or not can be
detected on basis of air temperatures detected by the
thermistor 141 and 142.

[0145] It is needless to say that the inventicon can be
applied not only to drum-type washer-dryer apparatus but

20 also to, for example, fully automatic washer apparatus.
[0146] Embodiments of the invention peing thus
described, it will be obvious that the same may be varied
in many ways. Such variations are not tc be regarded as a
departure from the spirit and scope of the invention, and

25 all such modificaticns as would be obvious to one skilled



5 above enbodi nent, the inlet 162 of the blower 131 may face the outer
circunferential surface of the rotation drum 105. |In this configuration,

t he cl eani ng devi ces 300 should be nounted on the outer circunferenti al
surface of the rotation drum 105. 10 [0144] In the above enbodi nent,

whet her clogging of the filter 160 has p¢ccurred or not may be detected just
before the termnation of the drying step. |If occurrence of the clogging
of the filter 160 is detected, a user nmay be infornmed of the occurrence of
the clogging. Wether the 15 clogging of the filter 160 has occurred or not
can be det egt ggiS?ﬂa%r% Al AqdPIRENA UL 6 el echech By Lhe sthsEmbst or

141 and 142. I's nee ess to say t at the invention can applied
not only toy ﬁéugng SQ?Q @gyer apparatus but 20 also to, for exanple,
fully automaiic mas pparatu [ 0146] Enbodi nents of the invention being
thus described, it mnll be obvious that the same may be varied in many
ways. Such variations are not to be regarded as a departure fromthe spirit
and scope of the invention, and 25 all such nodifications as would be
obvious to one skilled -49- in the art are intended to be included within
the scope of the follow ng clains. -50-



CLAIMS 1. A washer-dryer apparatus conprising: an outer casing (101); 5 a
wat er tank (104) provided in the outer casing; a water feeding channel for
feeding water into the water tank (104); a washing and dewatering tub (105)

that is rotatably placed in the water tank (104) and that
a wash; a blower (131) that has an inLg%Pg162) for sucking
wat er tank (104) and that blows into t

the air sucked through the inlet (162); 15 a filter (160) t

10 accommbdat es
air fromthe

e washi ng and dewatering tub (105)

hat is

positioned so as to face the washing and dewatering tub (105) and that

covers the inlet (162); a heater unit;A ) for heating air

that is sucked

fromthe inlet (162) and that flows toward inside of 20 the washing and
dewatering tub (105); and a cleaning device (300) that is nounted on a

nount surface (151) conprising a part of a water tank-side
washi ng anq demateriﬂg makes r.ack acr
r

105 d th .
(160) when “t'he washi gw%%%e 2! ré@%Q@@%ﬁ%étyﬁbCPT@ tSl%tgétes,

an outer casing (101);

surface of the
oss the filter
_51_

5 a water tank (104) provided in the outer casing;

a water feeding channel for feeding water into

the water tank (104);
a washing and dewatering tub (105)
rotatably placed in the water tank {104)
10 accommodates a wash;

a blower (131) that has an inlet

that is
and that
[162) for

sucking air from the water tank (104) and that blows into

the washing and dewatering tub (105) the air sucked through

the inlet (162);

15 a filter (160) that is positioned so as to face

the washing and dewatering tub {(105) and that covers the

inlet (162);
a heater unit (132) for heating air
sucked from the inlet (162} and that fliows toward

20 the washing and dewatering tub (105); and

that 1is

inside of

a cleaning device (300} that is mounted on a

mount surface (151) comprising a part of a water

surface of the washing and dewatering tub (105)

tank-side

and that

makes a track across the filter (160) when the washing and

25 dewatering tub (105) rotates,



t he cl eaning device (300), conprising: a cleaning part (302); a main body
(301) that is provided with the «cleaning part (302) and positioned such
that at |east part 5 thereof is soaked in water supplied into the water
tank (104), wherein the main body (301) brings the cleaning part (302) into
contact with the filter (160) by pivotLqﬁﬁin an opening direction relative
to the nmount surface (151) until a pivoting angle of the main body (301)
beconmes a first 10 angle, while the main body (391) breaks the contact
between the cleaning part (302) and the filter (160) by pivoting in a

closing direction andggéigggggi%§8%§b$g€i@goggytcgﬁgglsiﬁ&oser to the nount

surface (151); and a bias part brasing t mai n~body 15 toward

the closing direction. 2. F - dr a tus as clainmed in claim1l
wherein the cl eaning devicé §%§%$§g§s¥§£FiEg?ézfopper for preventing the

pivoting angle of the mai ngbgdylLam, 2AdCealng dhe (b sl ol R A

body 11 om DELRG 259 BAEC: HaNZ4 SBEoRE MgREThav Tt 1486 Thalethe PRFe |

angle. o-52- 4. 8PP S QIYEL P 25213 Al B Mkter tank
(104), wherein the main body (301) brings the cleaning part
(302) into contact with the filter (160) by pivoting in an
opening direction relative to the mount surface {151) until
a pivoting angle of the main body (301} becomes a first

10 angle, while the main body (391} breaks the contact between

the cleaning part (302) and the filter (160) by pivoting in
a closing direction and bringing the cleaning part (302)
closer to the mount surface (151); and

a bias part (303) for biasing the main body

15 toward the c¢losing direction.

2. A washer-dryer apparatus as claimed in claim 1,
wherein the cleaning device comprises a first stopper for
preventing the pivoting angle of the main body from

20 exceeding the first angle.

3. A washer-dryer apparatus as claimed in claim 1,
wherein the c¢leaning device comprises a second stopper for
preventing the pivoting angle of the main body from being

25 less than a second angle that is less than the first angle.



wherein the washing and dewatering tub has a cylindrical shape and the
nmount surface is a bottomsurface on the 5 water tank side of the washing
and dewatering tub. 5. A washer-dryer apparatus as clainmed in claim4,
wherein a pivot of the main body of the cleaning device is slanted relative
to a radial direction of the washing and, 10 dewatering tub. 6. A

washer -dryer apparatus controlling nmethod for controlling the washer-dryer
apparatus as clainmed in claim 1, the nethod conprising: 15 a water feeding
step of feeding water into the water tank such that a part of the filter
where the track of the cleaning device crosses the filter is soaked in the
water, and a rotating step of rotating the washing and 20 dewatering tub,

after the water feedifg,siep. ol s olgll an,speed 4t Wakeh L hey piyot i ng

angl e of thé ' mai n body becongés st ang washer - dryer apparatus
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opposed 10 g, dbiectipn.n gl the.pashing and , st eLlpg.Lub 4o pgLated

5 water tank side of the washing and dewatering tub.

5. L washer-dryer apparatus as claimed in claim 4,
wherein a pivot of the main body of the cleaning device is
slanted relative to a radial direction of the washing and

10 dewatering tub.

6. A washer-dryer apparatus controlling method for
contrelling the washer-dryer apparatus as claimed in claim
1, the method comprising:

15 a water feeding step of feeding water into the
water tank such that a part of the filter where the track
of the cleaning device crosses the filter 1s soaked in the
water, and

a rotating step of rotating the washing and

20 dewatering tub, after the water feeding step, at a rotation

speed at which the pivoting angle of the main body becomes

the first angle.

7. A washer-dryer apparatus controlling method as

25 claimed in claim 6, wherein a direction in which the
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washing and dewatering tub is rotated in the rotating step
is opposed to a direction in which the washing and

dewatering tub is rotated in a dewatering step.



