WASHING MACHINE BACKGROUND OF THE INVENTION 1. Field of the Invention The present
invention relates to washing machines including softening-agent automatic flow-out devices. 2.
Description of the Related Art Conventional washing machine 100 including a softening-agent
automatic flow-out device will be described. Fig. 11 is a view for describing the cross-sectional
structure of conventional washing machine 100. Conventional washing machine 100 includes
washing-machine outer frame 101. Washing-machine outer frame 101 suspends water receiver tub
103 with suspension rods 102. Inside water receiver tub 103, washing/dewatering tub 104 is provided
so as to be rotatable for dewatering. WashihgHlevwatdiigtlist1 04 is provided, on its bottom portion,
with pulsator 105, such that pulsator 105 is rotatable. Lower blades 106 are provided integrally with
pulsator 105. Motor (driving portion) 107 drives pulsator 105 or washing/dewatering tub 104, through V-
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1. Field of the Invention

The present invention relates to washing machines including softening-agent

automatic flow-out devices.

2. Description of the Related Art

Conventional washing machine 100 including a softening-agent automatic
flow-out device will be described.

Fig. 11 is a view for describing the cross-sectional structure of conventional
washing machine 100.

Conventional washing machine 100 includes washing-machine outer frame 101.
Washing-machine outer frame 101 suspends water receiver tub 103 with suspension
rods 102.  Inside water receiyer tub 103, washing/dewatering tub 104 is provided so as
{0 be rotatable for dewatering. Washing/dewatering tub 104 is provided, on its bottom
portion, with pulsator 105, such that pulsator 103 is rotatable. Lower blades 106 are
provided integrally with pulsator 105. Motor (driving portion) 107 drives pulsator 105
or washing/dewatering tub 104, through V belt 108 and speed reduction mechanism
109.

Lint circulation water path 110 and water-sprinkling nozzle circulation water
path 111 are provided, such that they extend from pump chamber 112 around the outer
periphery of lower blades 106 for pulsator 105 to upper portions of washing/dewatering
tub 104,

Lint filter 113, which is attachable and detachable, and water sprinkling nozzle
114 are provided at upper portions of lint circulation water path 110 and

water-sprinkiing circulation water path 111, respectively. Drain valve 115 discharges



Lint circulation water path 110 and water-sprinkling nozzle circulation water path 111 are provided,
such that they extend from pump chamber 112 around the outer periphery of tower blades 106 for
pulsator 105 to upper portions of washing/dewatering tub 104. Lint filter 113, which is attachable
and detachable, and water sprinkling nozzle 114 are provided at upper portions of lint circulation water
path 110 and water-sprinkling circulation water path 111, respectively. Drain valve 115 discharges
washing water in water receiver tub 103. Water feed valve 116 supplies water to the inside of water
receiver tub 103. Upper frame body 117, which forms an upper portion of washing-machine outer
frame 101, & Provicedeivith alar setivar i fid%118Wespéeribratisd ForiHapligsisappde filtfime body
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upper portion, with fltid balancer rng dewatering:

balancer 120 iz Ripyided with salieningsaoent autgmatisdowsartdeyioe deh (igfente Hnexamined

Japanese Patent Publication No. 07-328277 or Unexamined Japanese Patent Publication No.
2007-11732BcHablexampl@)yiher, fiioigetofenseredhatitep wateriristpplias from widtexfeled valve
116 to the inside of washing/dewatering tub 104 in water receiver tub 103, water feed port 116a
communic&@igNitPieerifced Vaprkingalisvplaceg BovEbpeminyigefict I20R BT ORI Blancer 120
in washing/dewateri b 104 Hereinafter, there will be described the structure. of . .
softening. A8BHt LU T35 chRorhis AU o COHBHI ) HoBe S CIFHRE M- clbide 121

Fio. 12 s apersoace s alisafemncaesRbayam st lanobdeviendatand i rpunding, for
describing the structure of softening-agent case 122 in conventional washing machine 100. Fig. 13 is a
view illustrafingkihearo SByseciionbhstiuuidiaftibe Same BaSnTh-agantauiamadiclipwsut device

121 and its surrounding. As illustrated in Fig. 12, softening-agent case 122 can be attached and
detached t&'aigat FoRlifiidbiiantdt’t b7 3Pusomeya@pleaan disengage softening-agent case 122 from

fluid balancer 120 and can introduce a softening agent info sqoftening-agent, case Further, fluid

palancer 120 is prodBCRIh SOHENHE SR AR S L33 S o SovADN LTt Where
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softening-agent case 122 through softening-agent introducing port 123, without disengaging

softening-agenteasexdin@ with water feed valve 116 is placed above opening portion 120a of fluid
balancer 120 in washing/dewatering tub 104,

Heremafter, there will be described the structure of softening-agent case 122
Which forms a portion of softening-agent automatic flow-out device 121.

Fig. 12 is a perspective view of softening-agent automatic flow-out device 121
and its surrounding, for describing the structure of softening-agent case 122 in
conventional washing machine 100. Fig. 13 is a view illustrating the cross-sectional
structure of the same softening-agent auwtomatic flow-out device 121 and ifs
surrounding.

As illustrated in Fig. 12, softening-agent case 122 can be attached and detached
to and from fluid balancer 120. Thus, a user can disengage softening-agent case 122
from fluid balancer 120 and can introduce a softeming agent into softening-agent case
122.  Further, fluid balancer 120 is provided with softening-agent introducing port 123,
at the portion thereof where softening-agent case 122 is placed. Accordingly, the user

can introduce a softening agent into softening-agent case 122 through softening-agent

introducing port 123, without disengaging softening-agent case 122.



Basic operation processes with washing machine 100 include respective processes for supplying of
water, washing, discharging of water, first dewatering, supplying of water, first rinsing, discharging of
water, second dewatering, supplying of water, final rinsing, discharging of water and final dewatering.

There will be described the movements of the softening agent, in the respective processes. With
reference to Figs. 13 to 16, there will be described the movement of the softening agent, in
conventional washing machine 100. Fig. 14 is a cross-sectional view of softening-agent automatic

flow-out device 121 when it is viewed at its upper surface, for diescritf]@g thelgahayior o{i%e softening
agent flowing in sA¥EHinGPEEFEHFa RO EEES I SEb LT BEUREe PP£ W Co

en i8naewgessﬁf:ncg machine 100.
Fig. 15 and Fig. 16 gre qross-sectigna). views for describing the movement ofihe saiening agent in
conventior?arlf’%gl% Sl%) mac ? én%oén e %fs?ﬁ%gstra%d in Fié%?q 13 and Fig. 14, at first, the s%ftening

agent, whigh-wiasintipdiced inio sefteniagmagepineasevldrbefosadhiestastiaf asuashing pfocess,
moves to first room 148 through first movement path 147 as indicated by arrows a, due to centrifugal
forces duringttneffirstrilevatelisgpuoess atier thel dombletorcoithe washing process. The softening
agent which has moved to first room 148 is kept attached to outer wall 156 of first room 148, due to
centrifugal forces, e WA HETE d5y . \ReF e 6‘&?&%{?8%”2% REHirdh QEWSEBRAG Brocess.
During the first rinsing process after the completion of the first dewatering process, the softening agent
moves to 98¢6nd foom 150 through second movement path 149, as indicated by arrows c. Next,

as illustrated in Figyid, 306.Eige 15, N8 softening ageptwnovesdaadtibedraambe2 throughtitbird
movement path 151, as indicated by arrows d, due to centrifugal forces during the second dewatering

process aftefthércompietiorcafthatifirst ivsingprooddse THE. softening agent which has moved to third
room 152 is kept attached to

Fig. 14 is a cross-sectional view of softening-agent automatic flow-out device
121 when it is viewed at its upper surface, for describing the behavior of the softening
agent flowing in softening-agent automatic flow-out device 121, in conventional
washing machine 100. TFig. 15 and Fig. 16 are cross-sectional views for describing the
movement of the softening agent in conventional washing machine 100.

As illustrated in Fig. 13 and Fig. 14, at first, the softening agent, which was
introduced into softening-agent case 122 before the start of a washing process, moves 0
first room 148 through first movement path 147 as indicated by arrows a, due to
centrifugal forces during the first dewatering process after the completion of the
washing process. The softening agent which has moved to first room 148 is kept
attached to outer wall 156 of first room 148, due to centrifugal forces, in the area
designated by b, until the completion of the first dewatering process. During the first
rinsing process after the completion of the first dewatering process, the soffening agent
moves to second room 150 through second movement path 149, as indicated by arrows
c.

Next, as illustrated in Fig. 14 and Fig. 15, the softening agent moves to third
room 152 through third movement path 151, as indicated by arrows d, due to centrifugal
forces during the second dewatering process after the completion of the first rinsing

process. The softening agent which has moved to third room 152 is kept attached to
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outer wall 157 of third room 152, due to centrifugal forces, in the area designated by e, until the
completion of the second dewatering process. After the completion of the second dewatering
process, the softening agent passes through fourth movement path 153, as indicated by arrows f (see
Fig. 14). Further, as illustrated in Fig. 16, the softening agent passes through flow-out path 154 as
indicated by arrows g and. thereatfter, exits therefrom through softening-agent flow-out port 155 and
falls downwardly between water receiver tub 103 and washing/dewatering tub 104, as indicated by
arrows h. However, the structure of conventional washing machine 100 as illustrated in Figs. 11 to

16 may ha¢¥erotims aefidighroom 1% e dreeairtiedoinisrtidn BrReprssisndethgsof
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0 control the positions at which so enm‘g-agenfg automatic flow-out device 121 and

softening-agent caggil2 2 Whish-agRroyided indhaiinpenausiaceebiuidhalapaerihetagin stopped.
Fig. 17 is a view illustrating an exemplary position of softening-agent case 122 when a series of

operations pasesctmplghefininiconventianapwashiig machinet¢Olyy arrdavshé statefofFigh)17,
softening-agent case 122 stays near water feed port 116a. The assumption will be made that, in this
state, to-be:Waktieasdhjstirisinbiznberibiretorey retrhaamgrdbivagrHgYaprivathup frthe vicinity
of opening partion 120a of fluid balancer 120. it is assumed that, in.this.case, an operation is started,
and tap el T e ok el el pra T o g SR PRI,
to-be-washggd-opjechl2dvhish-hasbeenintesucsd-thetein, andllustiaied i big ddwaaaton of tap

water W is splashed back by to-be-washed object 124 to be scattered toward softening-agent
automatic flolwi0dt deiridesdi2d bl uribers there may be cases of intrusions (water infiltration) of tap water
e NG g Cren fha structie o Comvetional washing mahime 100 56 ilusiraed in

Figs. 11 to 16 may have problems as follows.

At the time of the completion of the previous series of operations,
washing/dewatering tub 104 is stopped at an arbitrary position. Accordingly, it is
impossible to control the positions at which soffening-agent automatic flow-out device
121 and softening-agent case 122, which are provided in the inner surface of fluid
balancer 120, are stopped.

Fig. 17 is a view illustrating an exemplary position of softening-agent case 122
when a series of operations have completed, in conventional washing machine 100.

In the state of Fig. 17, softening-agent case 122 stays near water feed port 116a.
The assumption will be made that, in this state, to-be-washed object 124 has been
introduced in washing/dewatering tub 104, up to the vicinity of opening portion 120a of
fluid balancer 120. It is assumed that, in this case, an operation is started, and tap
water W is supplied from water feed port 116a.

Then, depending on the state of to-be-washed object 124 which has been
introduced therein, as illustrated in Fig. 17, a portion of tap water W is splashed back by
to-be-washed object 124 to be scattered toward softening-agent automatic flow-out

device 121. Further, there may be cases of intrusions (water infiltration) of tap water

W into sofiening-agent case 122 through softening-agent intruding port 123 in fluid



balancer 120. This may cause the softening agent in softening-agent case 122 to mix with water to
reduce the concentration of the softening agent, thereby inducing the problem of impossibility of
provision of predetermined performance of the softening agent during rinsing process. SUMMARY OF
THE INVENTION An object of the present invention is to provide predetermined performance of a
softening agent during rinsing processes A washing machine of the present invention includes: a
main body; a water receiver tub which is placed in the main body and has a rotatable
washing/dewatering1 tub, inside thereof; a pulsator placed rotataply.on a bottom pgrtion of. the

washing/d&¥ansand ;AN Baree s OIS 3Fthiter “BETHE ShEshrgleWatering tub.
fhe washing M aenn G ISRV ISR A 50l ROl agenL Al dowaputdevigwhichys placed in
the fluid balancer and Is adapted to tlow, therefrom, a softening agent into thé water receiver tub
during a ringingRIose sapasSRIEQ! POHIoN adaRiediaieenialanpriatian includin govasiing, rinsing
and dewatering. The washing machine further includes a softening-agent introducing port which is
provided imthetfliiddatanoer modesemmunicates with the softening-agent automatic flow-out device; a
softening-agent introducing-port lid adapted to cover an opening portion of the softening-agent
introducing port; and a bearing portion adapted to allow the softening-agent introducing-port lid to

rotate, neay.{t in ' h ning-agent introducing port. With the washing
SRR

machine ac the present invention, it is possible to prevent intrusions of water into the
softening-agent introguging; RORLIERLGR IR spfianingagentdatipeusingrior fiesfemammifavater comes
close to intruding into the softening-agent introducing port (water infiltration), during supplying of water
after the staricdfeoperatiomstariddtinsigoastisgeprocesses. This can reduce the possibility that the
softening agent in the softening-agent automatic flow-out device mixes with water to reduce the

concentration of thé: st REISgTRYdRe THidhaR preve VARG FAUEHOM §F BB RS 8P mance of

the softening. agent, Auing Isg.RIOCeRCR: i, nddN ST vl SHltchING-RaefiadkelagzPort id and

the bearing porticn or th ning-agent intro ucmﬁ-port Id are placed near thie opening portion of

the softeningragetdtradiicing Rortuwhish enakles sinistiingthe sefieningpaeahcage fae storing the

softening agent to be detachable.
washing/dewatering tub; a fluid balancer provided at an upper portion of the
washing/dewatering tub. The washing machine further includes a softening-agent
automatic flow-out device which is placed in the fluid balancer and is adapted to flow,
therefrom, a softening agent into the water receiver tub during a rinsing process; a
control portion adapted to control an operation including washing, rinsing and
dewatering. The washing machine further includes a softening-agent introducing port
which is provided in the fluid balancer and communicates with the softening-agent
automatic flow-out device; a sofiening-agent introducing-port lid adapted to cover an
opening portion of the softening-agent introducing port; and a bearing portion adapted
to allow the softening-agent introducing-port lid to rotate, near the opening portion of
the softening-agent introducing port.

With the washing machine according to the present invention, it is possible to
prevent intrusions of water into the softening-agent introducing port through the
softening-agent introducing-port lid, even if water comes close to intruding into the
softening-agent introducing port (water infiltration), during supplying of water after the

stast of operations and during washing processes. This can reduce the possibility that

n



Accordingly, even when the softening-agent automatic flow-out device is positioned in the rear side of
the washing machine, namely below the rear surface of the opening portion of the upper frame body
and, therefore, the softening-agent automatic flow-out device stays at a position which makes it hard to
introduce the softening agent into the softening-agent introducing port from thereabove, a user can
introduce the softening agent thereinto, by detaching and attaching the softening-agent case. This can
suppress intrusions of water through the softening-agent introducing port during washing processes,
while maintaining usability equivalent to that of conventional structures. This can prevent degradation
of predeter BRFS RSERCE dhent Bemasnigeag sHiopRIE FloE Qe RIPTIONIEE PRAWANGS

Fig. 1 is a view illustrating the cross-sectional structure of a hing machine according to an
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describing the structure of a softening-agent case in the washing machine according to the
embodiment of the fugkenthevertiomg-agerffipiddiamperspetivenidw bédhiegspitenindgeagent
automatic flow-out device and its surrounding at a state where the softening-agent introducing-port lid
is opened, SFEFAEYERBIAY tHeretuenEe ot tm@? safteriligealgaivetals i BsElRGRSPIREYRaehiteeaccording
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according tghaembodimant 9fihe Bresgnhinyention.

Accordingly, even when the softening-agent automatic flow-out device is
positioned in the rear side of the washing machine, namely below the rear surface of the
opening portion of the upper frame body and, therefore, the sofiening-agent automatic
flow-out device stays at a position which makes it hard fo introduce the softening agent
into the softening-agent mtroducing port from thereabove, a user can introduce the
softening agent thereinto, by detaching and attaching the softening-agent case. This
can suppress intrusions of water through the softening-agent introducing port during
washing processes, while maintain_ing usability equivalent to that of conventional
structures.  This can prevent degradation of predetermined performance of the

softening agent.

BRIEF DESCRIPTION OF DRAWINGS

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

Fig. 2 is a perspective view of a softening-agent automatic flow-out device and
its surrounding at a state where a softening-agent introducing-port lid is closed, for
describing the structure of a softening-agent case in the washing machine according to
the embodiment of the present invention.

Fig. 3 is a perspective view of the softening-agent automatic flow-out device

and its surrounding at a state where the softening-agent introducing-port lid is opened,



Fig. 5 is a view illustrating the cross-section& structure of a latch portion and its surrounding, when
they are viewed from the rotational center of the washing/dewatering tub, for describing the structure
of the latch portion in the washing machine according to the embodiment of the present invention.

Fig. 6 is a cross-sectional view of the softening-agent automatic flow-out device when it is viewed at its
upper surface, for describing the behavior of the softening agent flowing in the softening-agent
automatic flow-out device, according to the embodiment of the present invention. Fig. 7TAlis a

cross-sectional view illustrating the behavior of the softening agent moying to a.first room, according to
the embodifieAE s thEHréke 'H%Fﬁidﬁ. the Sﬁ%?n?%giggae]c%ro -%e%&ﬁ%%ﬁ%ﬁ%lﬂﬁjsﬁgﬁﬁaethe behavior

of the softeagicr}g Cﬁgg% mggkﬂgot& &W%ﬂﬂgg}e%ﬁ%@i&%%?he embodiment of the present invention.

Fig. 7C is a cross-Sectional view illustrating the behavior of the softening agent flowing into the water

receiver_tub from thgssafigning-agenisautmatic fdowsoettindreraccesdingitostieeanpadiment of the
present invention. Fig. 8 is a view illustrating a case where the softening-agent case is positioned
near a watéerifeéacporpint the wadhing swaehidenacdordingwothiae mbbebinte aswstthegpiesBit invention.
Fig. 9 is a view illustrating another cross-section& structure of the softening-agent introducing-port lid,
in the wasliGAERAH & 2EE EHTGHE B Rbodiment of the present invention. Fig. 10A is a view of

the softening-ageanp 9 %isl;J g'@%&%ﬂd@rmlﬁe cross-sectional structure of a latch portion and

its surrounding, when they are viewed from the rotational center of the
washing/dewatering tub, for describing the structure of the latch portion in the washing
machine according to the embodiment of the present invention.

Fig. 6 is a cross-sectional view of the softening-agent automatic flow-out
device when it is viewed at its upper surface, for describing the behavior of the
softening agent flowing in the softening-agent automatic flow-out device, according to
the embodiment of the present invention.

Fig. 7A is a cross-sectional view illustrating the behavior of the softening agent
moving to a first room, according to the embodiment of the present invention.

Fig. 7B is a cross-sectional view illustrating the behavior of the sofiening agent
moving to a third room, according to the embodiment of the present invention.

Fig. 7C is a cross-sectional view illustrating the behavior of the softening agent
flowing into the water receiver tub from the softening-agent automatic flow-out device,
according to the embodiment of the present invention.

Fig. 8 is a view illustrating a case where the softening-agent case is positioned
near a water feed port, in the washing machine according to the embodiment of the
present invention.

Fig. 9 is a view illustrating another cross-sectional structure of the
softening-agent introducing-port lid, in the washing machine according to the
embodiment of the present invention.

Fig. 10A is a view of the softening-agent introducing-port lid and its



surrounding, in a case where a latch hole is provided at a portion other than the outer peripheral wall
of an introducing-port rib, for describing the structure of the latch hole, in the washing machine
according to the embodiment of the present invention. Fig. 10B is a view of the softening-agent
introducing-port lid and its surrounding, in a case where a latch hole is provided in the vicinity of the
outer peripheral wall of the introducing-port rib, for describing the structure of the latch hole in a
comparative example, with respect to the embodiment of the present invention. Fig. 11 is a view
for describing the cross-sectional structure of a conventional washing machine Fig.12isa
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illustrating Befeross-Sectiona ure e softening-agent-automatic flow-out device and its

surrounding, fior dasaribing.dhesbHROtdhRsafisind-Rgenticapr i eamwntional washing
machine. Fig. 14 is a cross-sectional view of the softening-agent automatic flow-out device when

it is viewed at its upjper $0Bade, forvamscribitipethe ehiagiocoita softehirigapent fidwing intthe
softening-agent automatic flow-out device, in the conventional washing machine. Fig. 15is a
crossjsecti‘é}H&P‘\‘}PéW%er”él GBIy isEntolmhe RSt thePEdTidRth Falint i il &W&n%% Il washing
machine. peripheral wall of the introducing-port rib, for describing the structure of the latch hole

in a comparative example, with respect o the embodiment of the present invention.

Fig. 11 is a view for describing the cross-sectional structure of a conventional
washing machine.

Fig. 12 is a perspective view of a softening-agent automatic flow-out device
and its surrounding, for describing the structure of a softening-agent case in the
conventional washing machine.

Fig. 13 is a view illustrating the cross-sectional structure of the softening-agent
automatic flow-out device and its swrrounding, for describing the structure of the
softening-agent case in the conventional washing machine.

Fig. 14 is a cross-sectional view of the softening-agent automatic flow-out
device when it is viewed at its upper surface, for describing the behavior of a softening
agent flowing in the softening-agent automatic flow-out device, in the conventional
washing machine.

Fig. 15 is a cross-sectional view for describing the movement of the softening
agent in the conventional washing machine.

Fig. 16 is a cross-sectional view for describing the movement of the softening
agent in the conventional washing machine.

Fig. 17 is a view illustrating an exemplary position of the softening-agent case

when a series of operations have been completed, in the conventional washing machine.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT



Fig. 16 is a cross-sectional view for describing the movement of the softening agent in the
conventional washing machine. Fig. 17 is a view illustrating an exemplary position of the
softening-agent case when a series of operations have been completed, in the conventional washing
machine. DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT Hereinafter,
embodiments of the present invention will be described, with reference to the drawings. Fig.lisa
view illustrating the cross-sectional structure of washing machine 50 according to an embodiment of

the present invention. . Washing machine 50 includes Washirl%-mau;{t}:/i[Eﬁe3 %Juter.krad'ne 1t a main
body). Washing-mEehiHEtite CRRRUEMCEEH 0EHUE W EOITEY T 8 Willf SUE5ERSTonYods 2. Inside

water rece}i.\e/%r tuge:s[tyvt%gtypﬁ%égewatering tub 4 is rotatably provided. Washing/dewatering tub 4 is

. S, .
provided, on its bottom por nl,l%wth pulsator 5, such that pulsator 5 is rotatable. Lower blades 6 are

provided integrallypith; pulsatesSinMetardemhdngoperionyfat siyespul satenshiopwasiimng/ dewatering
tub 4, through V belt 8 and speed reduction mechanism 9. Lint circulation water path 10

andwater-sprinkling wozrztendicditativrrivhtarpsh riveneqrovided, such that they extend from pump

chamber 12 around the outer periphery of lower blades 6 for, pulsator 5 to u perngl)ortigng S)f
washing /dewaterin‘@]ﬁﬁ]&“ﬂg machine 50 includes washing-machine outer frame 1 '(a mamn body).

Washing-machine outer frame 1 suspends water receiver tub 3 with suspension rods 2.
Inside water receiver tub 3,washing/dewatering tub 4 is rotatably provided.
Washing/dewatering tub 4 is provided, on its bottom portion, with pulsator 5, such that
pulsator 5 is rotatable. Lower blades 6 are provided integrally with pulsator 5. Motor
(driving portion) 7 drives pulsator 5 or washing/dewatering tub 4, through V belt 8 and
speed reduction mechanism 9.

Lint circulation water path 10 and water-sprinkling nozzle circulation water
path 11 are provided, such that they extend from pump chamber 12 around the outer
periphery of lower blades 6 for pulsator 5 to upper portions of washing/dewatering tub
4,

Lint filter 13, which is attachable and detachable, and water sprinkling nozzle
14 are provided at upper portions of lint circulation water path 10 and water-sprinkling
circulation water path 11, respectively. Drain valve 15 discharges washing water in
water receiver tub 3. Water feed valve 16 supplies water to the inside of water
receiver tub 3.  Upper frame body 17, which forms an upper portion of
washing-machine outer frame 1, is provided with lid 18 such that it is openable and,
further, this upper frame body 17 is provided in its front side with control portion 19
which controls operations including washing, rinsing and dewatering.
Washing/dewatering tub 4 is provided, at its upper portion, with fluid balancer 20 for
alleviating vibrations during dewatering. Near the center of fluid balancer 20, there is
provided softening-agent automatic flow-out device 21 adapted to flow, therefrom, a

softening agent into water receiver tub 3, during rinsing processes.



Lint filter 13, which is attachable and detachable, and water sprinkling nozzle 14 are provided at upper
portions of lint circulation water path 10 and water-sprinkling circulation water path 11, respectively.
Drain valve 15 discharges washing water in water receiver tub 3. Water feed valve 16 supplies water
to the inside of water receiver tub 3. Upper frame body 17, which forms an upper portion of
washing-machine outer frame I, is provided with lid 18 such that it is openable and, further, this upper
frame body 17 is provided in its front side with control portion 19 which controls operations including
washing, rinsing and dewatering. Washing/dewatering tub 4 is provided, at its upper portion, with fluid

balancer 20 for alldVi&iiey oraEestBrlriHg deiratis i PNed AR carii, Brduia trkh e, there is

provided softegingzagenauiomati flow qutdevice, 21 adapled tp flow. therefiom, a,sefteging agent
into water réceiver tub 3. daning nnsing processes. i order to en'sure that tap water is supplied

from water fegchualvaid6 1a e insideof washingidewatering b dhinwates iR sumgidwater feed

port 16a communicating with water feed valve 16 is placed above opening portion 20a of fluid balancer
20 in washingidewateiingdsitind/dewatdereinalitér, there will be described the structure of
softening-agent case 22 which forms a portion of softening-agent automatic flow-out device 21.

Fig. 2 is a perspectil@eifafiens Siseil-hgcleeaibsh i SoVrBI aévieBPINGrEsy S@iodnding, at a

state where of#e ing-agent.intraducing-port lid 26 is closed, for describing the structure of
softening-avd?élﬁ c%gg%%ﬂr%v%%%ﬁ@ﬁsé%ﬁﬁﬁé Hesy Ades %r?g %‘Yhoe&e?%neb%ﬁirr%ént of the present invention.

Fig. 3 is a perspeciiye view pf.themeata sete yherg-aaleniparagrptintoducingmast lid 26 is opened.
As illustrated in Fig. 2, softening-agent case 22 can be attached and detached to and from fluid
balancer 2@nihitheditectitnetowardttie whate softfhiit: bajamcan2@uingspaukser2éars icltraduce a
softening agent into softening-agent case 22, by disengaging softening-agent case 22 from fluid
balancer 2¢0r descibitidhe sEHRIStPREETRDIG LRI GENT Y P OVEHB SIS HEGi B ALY ine

softening-agent introducing port 23 Whic% is provided 0fI jd balancer 20 and is communicated with
softening-alg’e{rl]?Fce %"5&?? rSéE[eT 1.-eps%lr fib’ If?]%lucjgg‘:r%nléra D %C?é %v‘éﬁ?\ﬁé)i%ﬁ%ra tp%ripheral

wall 25b, apd,side wallseagprovided, hetuesn nnerinedperalwall 25d and outer peripheral wall 25b.

Softening-agent introducing-port lid 26 is provided so as to cover softening-agent introducing port 23,
in contact with uppessiitfacesd5a Bfdnpoaticinggeastiitc2se 22 cdNéarauppesdcurthdet2badfo
introducing-port rib 25 in fluid balancer 20, that is, near opening of softening-agent introducing port 23,
there are pﬁ@di(fé@]’%é@ﬁ@%i@ﬁﬁ@ﬁ@@?ifbﬁh@t"éiﬁﬁ@%fﬁ@ﬁﬁﬁgla@érfiqﬁ%?bdﬁcﬁiﬁgpbﬁﬁfd@&z@earing

portions 27ﬁlre placed closer to the center of fluid balancer,20 and.also in the circumEe;entiaI direction.
us, a user can introduce a softening ageni into softening-agent case ZZ, by

disengaging softening-agent case 22 from fluid balancer 20.

Further, as illustrated in Fig. 3, introducing-port rib 25 is provided around
softening-agent introducing port 23 which is provided in fluid balancer 20 and is
communicated with softening-agent case 22. Introducing-port rib 25 includes inner
peripheral wall 25d, outer peripheral wall 25b, and side walls 25¢ provided between
inner peripheral wall 25d and outer peripheral wall 25b.  Softening-agent
introducing-port lid 26 is provided so as to cover softening-agent introducing port 23, in
contact with upper surface 25a of introducing-port rib 25.

Near upper surface 25a of introducing-port rib 25 in fluid balancer 20, that is,
near opening of softening-agent introducing port 23, there are provided bearing portions
27 for rotating softening-agent introducing-port lid 26. Bearing portions 27 are piaced
closer to the center of fluid balancer 20 and also in the circumferential direction.

Shaft portions 26d at the opposite ends of softening-agent introducing-port lid
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Shaft portions 26d at the opposite ends of softening-agent introducing-port lid 26 are inserted in
bearing portions 27, and softening-agent introducing-port lid 26 is structured to be rotatable in the
radial direction of fluid balancer 20. If the user rotates softening-agent introducing-port lid 26 toward
the center of washing-machine outer frame 1 by grasping handle portion 26a of softening-agent
introducing-port lid 26, softening-agent introducing-port lid 26 opens softening-agent introducing port
23. If the user rotates softening-agent introducing-port lid 26 in the direction opposite from the direction
toward the center of washing-machine outer frame 1, softening-agent introducing-p{ioéél)i% 26 closes

A

softening-afeAlEHRBAESIAY PEHIDS. Portionhdd; il FodieRUH At UL AL LEREMNY ifito
SOfteni”g'as%%réfl?r%ﬁ‘?gzgetpoﬁ% ?ﬁ%&[ﬁ@i{‘ ‘i%?%ﬂt JDrodueng, Ry EB&&%%@H““IP%@%%@{ PPy opening
intr i ou gagir ' 2. i i

softening-agen oducing-por , WI iIsengaging softening-agent case Fig. 4is a
view illustrating-iae-Gress-sRLIRRA SIS obSRRARINGna0eRINtTVEKIGROMHAINZE antits

surrounding, in washing machine 50 according to the embodiment of the present invention. Fluid
balancer 2@risnpravisie grasthimpthsiod ¢ estridtio 2 portid nd8: RugatisntréstrictiompartioniZg Jestricts the
angle of rotation of softening-agent introducing-port lid 26, as illustrated in Fig. 2, Fig, 3 and Fig. 4.
Rotation reﬁﬁ@ﬂ%ﬁé%#@@%@ﬁ%ﬂbﬁé@%@E@%Wﬁ‘%ﬂl&’cﬂgﬁ%dmﬁfiﬁ i RUEH A wd as to

prevent soiening agent noducinaipat 19,26 Har (olaUng by 450 Sopresn 0NgIa,raa e sate

where softening-agent ntroducing-p ening-agent introducing port

Accordingly, assilusiratadhinGignd. @¥es ibsolemng-AaRRtRIMUEINgRert lid Atisdotates in the
direction to the center of washing-machine outer frame 1, softening-agent introducing-port lid 26 stops
at a state ofnheihginglinediid@éardsofteningiagagtintigdubiegipedr233.  Further, as illustrated in
Fig. 3 and Fig. 4, softening-agent introducing-port lid 26 is provided, at its outer peripheral portion 26b,
with lid rib 29, suchithit 118%iBSED FEARHIHES GuBSIRBIaNMISSALAING-POEREBERY fBF99s provided

near Surfact%r%ggh softening-agent introducing port 23 in fluid balancer 20, by opening

softening-agent introducing-port lid 26, without disengaging softening-agent case 22.

Fig. 4 is a view illustrating the cross-sectional structure of softening-agent
introducing-port lid 26 and its surrounding, in washing machine 50 according to the
embodiment of the present invention.

Fluid balancer 20 is provided with rotation restriction portion 28. Rotation
restriction portion 28 restricts the angle of rotation of softening-agent introducing-port
lid 26, as illustrated in Fig. 2, Fig. 3 and Fig. 4. Rotation restriction portion 28 restricts
softening-agent introducing-port 1id 26, in such a way as to prevent softening-agent
introducing-port Hd 26 from rotating by 180 degrees or more, from the state where
softening-agent introducing-port lid 26 closes softening-agent introducing port 23.

Accordingly, as illustrated in Fig. 4, even if softening-agent introducing-port
lid 26 is rotated in the direction to the center of washing-machine outer frame 1,
softening-agent introducing-port lid 26 stops at a state of being inclined toward
softening-agent introducing port 23.

Further, as illustrated in Fig. 3 and Fig. 4, softening-agent introducing-port lid
26 is provided, at its outer peripheral portion 26b, with lid rib 29, such that lid rib 29 is

positioned outside of introducing-port rib 25.  Lid rib 29 is provided near surface 26¢
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which contacts with the opening portion of softening-agent introducing port 23 in softening-agent
introducing-port lid 26. Fig. 5 is a view illustrating the cross-sectional structure of a latch portion 30
and its surrounding, when they are viewed from the rotational center of the washing/dewatering tub 4,
for describing the structure of latch portion 30 in washing machine 50 according to the embodiment of
the present invention. As illustrated in Fig. 3, Fig. 4 and Fig. 5, latch portion 30 is provided on
surface 26¢ of softening-agent introducing-port lid 26 which faces to softening-agent introducing port
23. In softening-agent introducing port 23, there is ﬁ)_ovi ed latch h?Ie %1 %ncvi\{picholgt pl(l)]rtion 30
latches. TRERSROEOTHTE Wokethin LEGURE iIMPEHTL; éf? 98848 Sotteningtagent introducing
port 23, |61t5<(3)?TL I%Qiqg(ﬁgtl%&%gg&cm Igptgq nglg 31, as illustrated in Fig. 5. Washing machine 50
having the aforententione structu% will be gescribed, with respect to operations thereof The
user opens lid 18, thersiniredyess teshermashedahjest Abmlchrasaothis,lintd piashindldewatering
tub 4, then turns on a power-supply switch placed on washing-machine outer frame 1 and, then,
pushes a stait hsttenr{potdinstratbel). Tiren, anotvicwthe trvingpoidisipretatedifastingewatering
tub 4 in the normal and opposite directigns, and the amount of %o-be-washed QQject 24 is detected.

Then, an opRTaRG AR BINIfsPREaICHBIE Lo tREPEEHE LGITPBPEAEURt oF Ve

Of & Wwastig agent.

e e A A0 AR LI B IR O DRI ey b e e o

washing/dénwa erng tu , thien opens softening-agent introducing-port lid 26 and introduces a
predetelmined amountiafsaseftening.agentihiraughisefteningsage poinisadiEing pom sl (the user can

introduce the softening agent by disengaging softening-agent case 22). Thereafter, the user closes
softening-agefatinfrod utingfipont did Retamerolsties: mosbd [k 18hiwhitireatsselicpratassinined
O O et por TP R gl Tmtraducme port T2 AR (RGBS k%
hole 31 in which latch portion 30 latches.  Therefore, when softening-agent
introducing-port lid 26 closes softening-agent introducing port 23, latch portion 30
latches in latch hole 31, as tllustrated in Fig. 5.
Washing machine 50 having the aforementioned structure will be deseribed,
with respect to operations thereof.
The user opens lid 18, then introduces to-be-washed object 24, such as clothes,
into washing/ciewatering tub 4, then tums on a power-supply switch placed on
washing-machine outer frame 1 and, then, pushes a start button (not illustrated). Then,
motor 7 (the driving portion) rotates washing/dewatering tub 4 in the normal and
opposite directions, and the amount of to-be-washed object 24 is detected.
Then, an operation portion (not illustrated) displays, thereon, a required amount
of a washing agent. The user introduces a washing agent to a predetermined position
{(which may be the inside of washing/dewatering tub 4), then opens softening-agent
introducing-port lid 26 and iniroduces a predetermined amount of a softening agent
through softening-agent introducing port 23 (the user can introduce the softening agent
by disengaging softening-agent case 22). Thereafter, the user closes sofiening-agent

introducing-port lid 26 and, further, closes lid 18, which causes a predetermined amount

of tap water to be supplied into washing/dewatering tub 4 from water feed port 16a
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through water feed valve 16. After a predetermined amount of tap water has been supplied
thereto, pulsator 5 is rotated in the normal and opposite directions, thereby performing a washing
process for washing to-be-washed object 24. After the completion of the washing process for a
predetermined time period, the washing water in water receiver tub 3 is discharged to the outside of
washing-machine outer frame 1, through drain valve 15. After the washing water has been discharged,
washing/dewatering tub 4 is rotated at a higher speed (for example, 300 rpm) for performing a first
dewatering process. After the completion of the first dewatering process, tap water is supplied
thereto, ag8ifP U BEA¢e¢ 548 ¢otlted in the normal and opposite directions, thereby performing a

first rinsing procesal}ptri_rlnsngge%o-be-w shed obéﬁ%m. Aft ra:[pg com Ieﬂ% %Ith first rinsing process,

the washing water in Watel réceiver tu %‘T%S‘H}Ec arBe‘ﬁa%Srt Eolitside of was |?1r§-(r)ﬁggflwslﬁte outer frame

| and, thensa.secand SewalRHRAIPIRFESJIRE BXaMPIE: WRSbIRg/danatering hiids Fatatad at a higher

speed with the rotational speed of washing/dewatering tub 4 being 300 rpm) is performed.

Further, tagonvateshis s uppheddiieretdjand’a. final rinsing process is performed. Thereafter, the washing
water in water receiver tub 3 is discharged, and a third dewatering process (for example,
washing/dewatering-fish hescsnaistion alliighersheariitrshiorotRIsRerspeEd SMifaBrig/dewatering

tub 4 belngtﬁ800 “rfgém is performed. After the third dgl\g/aterl?sg %Egiess st(g)e&ré pglrlftormed, the

: - v . ide . of ,
operation ends. Riext"” e Wil B8 HeS&ibad it behalior 6 jha“léggoftenlng agen?lvvéﬁlc% flows in

softening-agentiautomatislowepytdevicaZl ghring thisioparation fer Eig.Gisa GHsstagctional

view of softening-agent automatic flow-out device 21 when it is viewed at its upper surface, for
describing therbehaliopaf, thadofiedingagent flonvng insofieningageat spiedtic Homrple device 21,
according to the embodiment of the fpresent invention. Further, Fig. 7A is a cross-sectional view
illustrating &% tpm) for performing a first dewatering process.

After the completion of the first dewatering process, tap water is supplied
thereto, again, and pulsator 5 is rotated in the normal and opposite directions, thereby
performing a first rinsing process for rinsing to-be-washed object 24. After the
completion of the first rinsing process, the washing water in water receiver tub 3 is
discharged to the outside of washing-machine outer frame 1 and, then, a second
dewatering process (for example, washing/dewatering tub 4 is rotated at a higher speed
with the rotational speed of washing/dewatering tub 4 being 300 rpm) is performed.

Further, tap water is supplied thereto and a final rinsing process is performed.
Thereafter, the washing water in water receiver tub 3 is discharged, and a third
dewatering process (for example, washing/dewatering tub 4 is rotated at a higher speed
with the rotational speed of washing/dewatering tub 4 being 800 rpm) is performed.

After the third dewatering process has been performed, the operation ends.

Next, there will be described the behavior of the softening agent which flows in
softening-agent automatic flow-out device 21, during this operation.

Fig. 6 is a cross-sectional view of soflening-agent automatic flow-out device 21
when it is viewed at its upper surface, for describing the behavior of the softening agent

flowing in softening-agent automatic flow-out device 21, according to the embodiment

of the present invention. Further, Fig. 7A is a cross-sectional view illustrating the



behavior of the softening agent moving to first room 48, in softening-agent automatic flow-out device
21. Fig. 7B is a cross-sectional view illustrating the behavior of the softening agent moving to third
room 52. Fig. 7C is a cross-sectional view illustrating the behavior of the softening agent flowing into
water receiver tub 3 from softening-agent automatic flow-out device 21. As illustrated in Fig. 6 and
Figs. 7A to 7C, softening-agent case 22 is detachably provided, between outer wall 44 and inner wall
45 of softening-agent automatic flow-out device 21 provided in fluid balancer 20. Along therewith, from
softening-agent case 22, first room 48 is provided through first movement path 47 and, further, second

room 50 isTRSVIGEP IHRSUHH SBRBNELRIOVRATEHE Fattrsig PR o d RE BRE AP RV Dath 49 and
second rogip pONAE ftemward inalnations 0 elketian LifRSE3i Afietdnacliata he flow of

the softening agent from first roo ward second room 50. urther, third room 52 is provided
through thigdagveneatiatih sl vneispiRANagent fimwioutpest Secisopro videdithratighfourth
movement path 53 and flow-out path 54. Third room 52, fourth movement path 53 and flow-out path 54
have downivardéhelimatiorfs ihctheirfsottem aerfac8svimprdetao fatditatecthesfloitlof thelsvftening

agent from third room 52 toward flow-out path 54. There will be described the movement of the
softening aydlPMEREHbrEMBIES {lstildaYé et first, the softening agent, which was introduced into

softening-agent case 25,3 e gyt p1Ng WashIAg prosess, moves ia,iat oo 48 (rougf first

1e. !
movement path 47, beyond the wall stirface of s ening-agent case dicated by arrows a, due

to centrifugalferees duringdhe fissthadawalaringwincess.alieiths coaplesionr ofdhenmashiag process
(see Fig. 6 and Fig. 7A). The softening agent which has moved to first room 48 is kept attached to

outer wall BGitofrfirst Mdowrai8, dvecto Ventifided fordbsdi themeredWesigvate thbiewibintiiohe

completion of the first dewatering process. After the completion of the first dewatering process,
namely, duﬁﬁ&?ﬁ@f#gf"?ﬁ@%zﬁpﬁ@%?ﬂ% O HeRTRY S H RS AIR QO ERE P8RS0 tAPSugh second

movernent pah 49, dus, (o, the yclinations pigvided 1n.he gl shTace S ! firskiangl#d second
movement pa 49 and second rodm 50, as m&c‘étegcby arrows c (!rst e Fig. 6).
second movement path 49 and second room 50 have downward inclinations in their
bottom surfaces, in order to facilitate the flow of the softening agent from first room 48
toward second room 50.

Further, third room 52 is provided through third movement path 51, and
softening-agent flow-out port 55 is provided through fourth movement path 53 and
flow-out path 54. Third room 52, fourth movement path 53 and flow-out path 54 have
downward inclinations in their bottom surfaces, in order to facilitate the flow of the
softening agent from third room 52 toward flow-out path 54.

There will be described the movement of the softening agent in the
aforementioned structure. At first, the softening agent, which was introduced into
softening-agent case 22 at the start of the washing process, moves to first room 48
through first movement path 47, beyond the wall surface of softening-agent case 22, as
indicated by arrows a, due to centrifugal forces during the first dewatering process after
the completion of the washing process (see Fig. 6 and Fig. 7A).

The softening agent which has moved to first room 48 is kept attached to outer

wall 56 of first room 48, due to centrifugal forces, in the area designated by b, until the

completion of the first dewatering process.  After the completion of the first
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Next, the softening agent moves to third room 52 through third movement path 51 through the wall
surface, as indicated by arrows d, due to centrifugal forces during the second dewatering process after
the completion of the first rinsing process. The softening agent which has moved to third room 52 is
kept attached to outer wall 57 of third room 52, due to centrifugal forces, in the area designated by e,
until the completion of the second dewatering process (see Fig. 6 mid Fig. 7B). After the
completion of the second dewatering process, namely, during the final rinsing process, the softening
agent passes through fourth movement path 53, as indicated by arrows f, due to the inclinations

provided irfErESEERTSGRRECBATDF i FITBEIHIS P A TS MPRIETSIBRALIES. SRhBICYRR softening

agent passes throygh flow-out path 54, as indicated by arr ug. to inelinat vided in the
bottom surfad&&% %%%%%%&Et%%?ﬁ%@%‘ﬁeﬁg&}%u %ﬁ%ﬁérﬁ&, t}‘ég%gﬁé{rﬂs %%é%répning agent
exits therefrom.thralgh sefiering: agenh jowoulporSa ARl paowIwariv RetvepmVEater receiver
tub 3 and washing/dewatering tub 4, as indicated by arrows h (see Fig. 6 and Fig. 7C). As

described abaw#cincwashingweagkird 5o @ccording to the present embodiment, there is provided
softening-agent introducing-port lid 26 which covers softening-agent introducing port 23, above

softening-agent inthéRtticthe B IEBCRERR GHICSEiIHY THth KT8 R GERTER RS Ebtes the
softening agent. Accordingly, before the start of o) er%;ion nd durin wa i ses, at a state
where softégﬂi%—%ﬁ%n%ﬁ%c%&%‘i‘hpgﬁoﬁsli@ ‘g ac%d\?gps%%?te%i?fg%-gae%tci%]gﬁdlt%ln%gf)%rgt) %%?Eé%/en if water
or the like ifsatlsiac lom-AhevsSalleniRg-AaeabiaFREAUEING BRIRS, HisiRogHEleto prawent the

intrusion (water infiltration) of the scattered water or the like into softening-agent case 22 through
softening-aggiing odeaingtpaiti2s. moveFig. Gislacewslustkaingiedasbiwhere seftbaihgfagent case
22 is positioned near water feed port 16a, in washing machine 50 according to the embodiment of the
present invétibrioom  Rwifluse Wssanvefigrht fasdhuditatbel iFrgle soHeniny-dgeltthdd®? stays
near water feed port 16a, at a state where to-be-washed.abject 24 has.heen introduced into
Washing/de‘fﬁg’@ﬁﬂ@rh?ﬁ}ﬂeﬁﬁ %B\W%fﬁlﬂl}}%?rgﬁgsnsir{;ge%c%%ﬁf %‘iﬁéfﬂw ‘balancer 20. When an
operation is started g this,staie, Aad AR Wwater W 3 SRRl franpieler fasshaort dfmeven if a
portion of tap water W is scattered around softening-agent introducing port 23 due to to-be-washed
object 24, itisapossible tocpeey.ent tapraier ¥ ditopristudingitdsofteningeagentiatrotiicing port 23
and softening-agent case 22. This can reduce the possibility that the softening agentin
softening-atetitatedd 2 2tmived vilts Wathe IGsRiRDEHT QBHEErialie Dol SBIESHEEGER:, thereby
preventing degradation of predetermined performance of the softening agent. Further, in washing
machine 56%“580?&&8%2 Hg?bi‘gg‘é?ﬁ%%ﬁ’gﬁlrgént, %‘ﬂﬂﬁ%’tr@[‘a’eaﬁeﬁg? ?1%% Fig. 4 }:}ll{r(c))&c%lcing-port
rib 25 is prayided araynd softaningiagentintiodicing Rart 23. HbercionasisNeibwatar fows toward
softening-agent introducing port 23 from the surrounding of softening-agent introducing port 23,
introducingperskibsegdelacks thewater Bmeingidwsihaofemingwagert htreddicihegrgdie23hevhich can
prevent the intrusion of the water into softening-agent introducing port 23 in the horizontal direction of
softening-agefitiineodaenoeptst terEuhehwieh safisvinerageis St perh waideBdhort 164, it
is possible to prevent water scattered around softening-agent introducin | port 3 from,intruding into
softening-ag 8RS OTRY f)%}tvﬁ%%c@lﬁ%gg%ga%#&%%m il femg 0 s

- S Welt a8 from above s&ﬁenmg-agent
introducing gbpgga%%sﬁﬂ'ge%aﬁ fugthen Iﬂl}lb}btfle softening agent in softening-agent case 22 from mixing
with water to'reduce tt coné’entration"of the

As described above, in washing machine 50 according to the present

embodiment, there is provided softening-agent introducing-port lid 26 which covers
sofiening-agent introducing port 23, above softening-agent introducing port 23
communicating with softening-agent case 22 which stores the softening agent.
Accordingly, before the start of an operation and during washing processes, al a state
where softening-agent introducing-port lid 26 covers softening-agent introducing port
23, even if water or the like is scattered from above softening-agent introducing port 23,

it is possible to prevent the intrusion (water infiltration) of the scattered water or the like
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softening agent, which can further prevent the degradation of predetermined performance of the
softening agent. Further, in washing machine 50 according to the present embodiment, as
illustrated in Fig. 3 and Fig. 4, softening-agent introducing-port lid 26 is provided with lid rib 29 such
that lid rib 29 is placed outside introducing-port rib 25. Therefore, it is possible to block water flowing in
the horizontal direction by the two ribs, which are lid rib 29 and introducing-port rib 25, thereby further
preventing intrusions of water into softening-agent introducing port 23 in the horizontal direction.
Further, in cases where softening-agent introducing-port lid 26 is made of a resin, such as

polypropy|&He SABinG RSy fate pUNRAB SRR I IsaEe Y iREPBYEENSIMYbEthe occurrence of a gap

between .'“”Oduc."}qi#%”sr b \?%V%‘Qﬁu%%ftﬁg'é” -adentiatroducing, %flgte'h‘é ge%e?&ﬁgop&%m%d .
deformations during e%ormlng thereof, déformations during actuaruse, and the like. However, with

washing machingpP acaording &g, the @é%?tﬁa&h%m@%ébﬁm@%siﬁ@ ehliddie2% canipcrease the
strength of softening-agent introducing-port lid 26 against deformations, thereby reducing the

possibility pfdefoimations.of softening-agent introducing-port lid 26. This can enhance the intimate
contact between softening-agent introducing-port lid 26 and upper surface 25a of introducing-port rib

25, thereby further prsie RErrFsHEGEI SRR crwWHESHHES Sbasiny-ageFR IRt AgSport 289 the

horizontal direction. Sgtf ribed above, with washin chine ccording. 10 resent
em bodimeﬁ}ﬁalxt }gaﬁegs%l% 40 ur%ﬁ’e?rgi AniBl etr‘f%hgbefttgr% r?g“é%sgﬁ?ié% %Cfi%?lhga-%%er}i]t %:nglsge%%#ﬁom mixing

with water {preducgiiricaneeniration ef the rofeningRaenbhgrehydusihacpreyentingigdegradation

of predetermined performance of the softening agent. Fig. 9 is a view illustrating another
cross-sectibmahstiuziurewhsofteningragentintrotutingiperstice 26ndntuashiteg Wachinprb®dccording
to the embodiment of the present invention. As illustrated in Fig. 9, softening-agent introducing-port lid
26 can be diupeyater feed port 16a, even if a portion of tap water W is scaftered around
softening-agent introducing port 23 due to to-be-washed object 24, it is possible to
prevent tap water W from intruding into softening-agent introducing port 23 and
softening-agent case 22. This can reduce the possibility that the softening agent in
softening-agent case 22 mixes with water to reduce the concentration of the softening
agent, thereby preventing degradation of predetermined performance of the softening
agent, -

Further, in washing machine 50 according to the present embodiment, as
illustrated in Fig. 3 and Fig. 4, introducing-port rib 25 is provided around
softening-agent introducing port 23.  Therefore, even if water flows toward
softening-agent introducing port 23 from the surrounding of softening-agent introducing
port 23, introducing-port rib 25 blocks the water flowing toward sofiening-agent
introducing port 23, which can prevent the intrusion of the water inte softening-agent
introducing port 23 in the horizontal direction of softening-agent introducing port 23.

Further, when tap water W is supplied from water feed port 16a, it is possible to prevent
water scattered around softening-agent introducing port 23 from intruding into
sofiening-agent introducing port 23 in the horizontal direction, as well as from above

softening-agent introducing port 23. This can further inhibit the softening agent in

sofiening-agent case 22 from mixing with water to reduce the concentration of the

16



to be substantially convex in the vertically upward direction. With this structure, it is possible to make
softening-agent introducing-port lid 26 have a reduced plane portion, thereby increasing the strength-
thereof against deformations. This can further prevent the deformation of softening-agent
introducing-port lid 26. Further, this can further enhance the intimate contact between softening-agent
introducing-port lid 26 and upper surface 25a of introducing-port rib 25, thereby further preventing
intrusions of water into softening-agent introducing port 23 in the horizontal direction. Further,
water dropped onto the upper surface of softening-agent introducing-port lid. 26 wjll flow, down from
softening-&9&snintroagiihg-pdithd o8 Whithesuppredledtfie dudd ioﬁ%f@?éﬁﬁé’@%%%r on the
upper surface,of softeninig ei_ti]t introducing-port lid 26. This can reduce the possibility of existence of
en

water nearp§5§?é’ﬁﬁ?‘fbc-% 1g agent

iRtroc ucﬁ‘@gpor't 23, thereby reducing the possibility of intrusions of water

into softening-agent,inHQdUgINgREM23nachind WihSEcRMASHINGHPAsRIASOacsarHing tasthe present
embodiment, as illustrated in Fig. 4 and Fig. 5. softening-agent introducing-port lid 26 is provided with .

latch porticii @@-andtm Stifageb s whichdéeas teagoftemingdagar iutrolid dingsgorv28:dvils, in
softening-agent introducing port 23, there is provided latch hole 31 in which latch partion 30 latches.

Therefore, Wheh 20 fraetiri§aaderi intfbHudiigher i Hes ERBELEorERING 2yent Moatitid ort 23,
latch tion 3Q latches in latch hole 31, whi h .the inti tac ing- t
Ptroducing BTG T550 CHBE pOE S ar oG e . B et

introducing®p e por in ucing-port ri Further, as illustrated in

Fig. 5, whepJafsh, holg 3ddsiapmed tabea halei hesownwasdidiraationidaichr hole:slnean be

formed using a vertical trimming mold, as a mold for use in forming therefor, for example, which
eliminates th&aiasessityidhiarthitigsplertihg:agehsinsoddalivgeport lid 26 using a lateral slidable mold.
This offers large advantages in terms of manufacturing and costs. Further, in the event that a large

amount of water fldwatheTihia iaisiy"8reSosEE ARt St IOt 21 £9sposatisetd prevent
softening-agent introducing-port lid 26 from bejn shed upwardl| e water flowing.thereto to be
separated ﬁ%?ﬁi’rﬁ%%ﬁéiﬁ& ﬁpﬁ’lle?%’. %‘ %%] A i fgel({;% &&5 r%()&ﬁarboﬁéﬁgf/\}%ere Ish%t1 Bl ine

cetl oun ater which’intrudes’into

softening-agent introducingPeit 23 betweendle suriReRs-olsofteningagant inbreusinggeert lid 26 and

upper surface portion 25a of introducing-port rib 25 which contact with each other, thereby further
reducing thepessibilityef inttusionsio watednia/sakééningtagentliniradubingqroning3thereofFig. 10A is
a view for describing the structure of latch hole 31, in washing machine 50 a}qc;cordigg{l?t_o thg
embodimentcéithatrssentitmantion. Farthad, iy, 1o idlovewior#bsersiHgerEiigute of latch
hole 41 in a comparative example, with respect tq the embodiment of the.present inventiop, In the
comparativ@cé%‘ﬁﬁﬁlet‘?llﬁ}é?réir@ et ﬁﬁ‘.bfgﬁgffﬁ%t ﬁoFé%’iSﬁsO?ororﬁgéé) e B SENER e

in outer perip%era wall 25b of

introducing-part 1ib 25. é@ﬁ@lﬁﬂ?& mg[u%@Qgﬁaﬁg_gg@eﬁgifggalagﬁgﬁ crusechRythe digbpspeed

rotations of washing/dewatering tub 4, during the first dewatering process, the softening agent in
softening-agenicaasen2pnaysiiow revesehntoiabove softening-agent introtiutingppert!2B Hrough latch

hole 41, which induces the possibility that a predetermined amount of the softening agent can not flow
through sofféningrageherstdhsaiici Mal-corEel REVEEN RSBy ERGHY HHIGHRS VI
predetermiré%g g;e){)fe%rg?z?&gg %ztihoef Sn?lflt(e)crlllllg S- %?tt'rib 25, thereby further preventing intrusions
of water into softening-agent introducing port 23 in the horizontal direction.
As described above, with washing machine 50 according to the present
embodiment, it is possible to further inhibit the softening agent in softening-agent case
22 from mixing with water to reduce the concentration of the sofiening agent, thereby
further preventing degradation of predetermined performance of the softening agent.
Fig. 9 is a view illustrating another cross-sectional structure of softening-agent
introducing-port lid 26, in washing machine 50 according to the embodiment of the

present invention.

As illustrated in Fig. 9, softening-agent introducing-port lid 26 can be shaped
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However, in the present embodiment, as illustrated in Fig. 3, Fig. 4, Fig. 5 and Fig. 10A, latch hole 31
is formed near inner peripheral wall 25d or side walls 25c of introducing-port rib 25. This can prevent
the softening agent from flowing reversely into softening-agent introducing port 23 through latch hole
31, during the first dewatering process. This allows a predetermined amount of the softening agent to
flow through softening-agent automatic flow-out device 21, thereby providing predetermined
performance of the softening agent. Further, with washing machine 50 according to the present
embodiment, as jllustrated in Fig. 2 and Fig. 3, there are provided begat] orf rotating
softening-%hﬁtgﬁh?@&it} %9988?5[ I%ég%é%gr“&%% T g&’r%‘e‘ceg lﬁ%cah%?'int?'o%é{gg}r%-%eoﬁriﬁﬁ%g[%his enables
placing sofiening-agsnlipUBAusig-nR iAo shalt mertiansi26d alaelaningragsnion.
introducing-port lid 26, above softening-agent introducing port 23. This enables structuring
softening-agerb casec2eing seftening:agbatattomaticdidvrostdevicd B, suchuthar softemihg-agent
case 22 can be attached thereto and detached therefrom. Accordingly, even when

softening- e defarortiat fiowisuiteogsa L TiEopustioned iH dhedrear Sl of N Sith g Hchine outer
frame 1, namely below rear surface 17b of opening portion I.7a of upper frar riIIustrated in
Fig. 8 and SIHeRSfolRS LUHEHRGRREEA SWSE?aﬁ?grﬁ‘égvl\%é%ﬁe é\}ﬁ:%oﬁﬁfcgip VA g%%ﬁ%%%%ﬁih makes it
hard to inttggce e sqfignileagenidateisofieningzagantintopieinsiRer#Afiom thereabove, the

ro

user canin uce the softening agent thereinto, by detaching and attaching softening-agent case 22.
This can suppreseintuUSIONS iabwalkelh reughithebip perisoifatdinicsoftening-agent introducing port 23
during washing processes, while maintaining usability equivalent to that of conventional structures.
Further, in washingwi&ichine"BBacesrdipes! to RE prétent BRTBOdIHERE adfilusStRE 3R 2 and Fig.

3, shaft portions 26d of softening-agent introducing-port lid 26 are placed in the side of seftening-agent
introducind%’éﬂ‘i}‘fﬂ%ﬁ%i@r‘i}'ig%lg‘@%r dth Oc‘@ﬁtggggﬁ BaEREs! H%ﬂéugfgg Pnot%gi %if%édmferential

direction and, iyt (IS Isproyidemhupiatiendesitilin parien 24 fanesirinasefienipg-agent

introducing-port li in such a way as to prevent softening-agent introducing-port lid 26 from rotating
by 180 degysesRicragcea: Atcrdinghp@vad wMhenisofteningdagenhintradibiingportliteBeisfopened, as
illustrated in Fig. 4, softening-agent introducing-port lid 26 inclines toward softening-agent introducing
port 23. Thersforecavhrafithmgseeintrododesias oREN Y aéérﬁbmt@%ﬁéﬁiﬁb@a@%‘iﬂ‘ﬂﬁ%o‘afcing port
23, even if the user flows the softening agent onto softening-agent introducing-port lid 26, the softening
agent flows™YoiRar Qgﬁfé}?ﬁﬁa@g@ﬁ%ﬁgﬁtﬁ?ﬁl‘fﬂ@&%iﬁ% -8&%?ngly, even if the user flows the

softening agent onig,sqfteryasagentinoduAng pidah s well s utpsefieningragent introducing

port 23, the softening agent flows into softening-agent introducing port 23, which increases the area for

use in introglygiRgdhe spfiening@prRNts Thiftdmnakes ireasisrdocinrgaduc dHis softesviipdgetit, thereby

improving the usability.
latch portion 30 on its surface 26¢ which faces to softening-agent introducing port 23,
while, in softening-agent introducing port 23, there is provided latch hole 31 in which
latch portion 30 latches. Therefore, when softening-agent introducing-port hd 26
closes softening-agent introducing port 23, latch portion 30 latches in latch hole 31,
which enhances the intimate contact between soffening-agent introducing-port lid 26
and upper surface portion 25a of introducing-port rib 25.  Further, as illustrated in Fig.
5, when latch hole 31 is formed to be a hole in the downward direction, latch hole 31
can be formed using a vertical trimming mold, as a mold for use in forming therefor, for
example, which eliminates the necessity of forming softening-agent introducing-port lid
26 using a lateral slidable mold. This offers large advantages in terms of
manufacturing and costs.

Further, in the event that a large amount of water flows to the vicinity of
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Further, even if the user forgets to close softening-agent introducing-port lid 26 after intruding the
softening agent into softening-agent introducing port 23, softening-agent introducing-port lid 26 can not
be opened by 180 degrees or more. Further, shaft portions 26d of softening-agent introducing-port lid
26 are placed in the side of softening-agent introducing-port lid 26 which is closer to the center of fluid
balancer 20 and, also, in the circumferential direction. Therefore, even if the user forgets to close
softening-agent introducing-port lid 26, softening-agent introducing-port lid 26 moves to close the

upper surface of softening-agent introducing_port 23, whe ftening-agent intrgducing-port lid 26
i YRR AT T

n:
experienceS LEHHIFEaI ForREQ MR tRE i Jde\)\;atbgriﬁ)é}?ﬁ%i%sgoafé B WEERTHY Process.

Further, as illustrated in Fig, ig..4, S Ing:- j nNgs | ' widgd with lid rib
29, on outérrﬁg??émﬂ%% %?%r@di%ﬁag%é%g% h&%@gc%jﬁgwcr%gr%%%%g&v%ﬁwﬁgﬁt%%%éfg%m introducing

port 23. Therafared lidrb Ra-damsawall ivhen thessofianingagentisifioneddntaisoftaririg-agent
introducing-port lid 26. This can suppress leakage of the softening agent from softening-agent

introducingsporddid 26t0  sofmidesurimed abuvbicarzomiitg ithdprseunt ilfentitiidigis Péssible to
provide predetermined performance of a softening agent during rinsi rocesses, %r%d therefore, the

present inVEABIPE 1ERble TR apMHEstRME fditormmettthl WRERIng MEEKind B the ke ®hs well as
professiongliues washing mAchines, What s FAIIeds; 1y AWGRNIORMRRRRS COmprsHg: a main

ody; a water reteiver tub placed in'the main body and comprising a rotatable
washing/deyatghing tbniRaidedereetr into softening-agent introducing port 23.

Fig. 10A is a view for describing the structure of latch hole 31, in washing
machine 50 according to the embodiment of the present invention. Further, Fig. 10B is
a view for describing the structure of latch hole 4] in a comparative example, with
respect to the embodiment of the present invention.

In the comparative example illustrated in Fig. 10B, latch hole 41 is formed in
outer peripheral wall 25b of introducing-port rib 25. In this case, due to effects of
centrifugal forces caused by the high-speed rotations of washing/dewatering tub 4,
during the first dewatering process, the softening agent in softening-agent case 22 may
flow reversely to above softening-agent introducing port 23 through latch hole 41,
which induces the possibility that a predetermined amount of the sofiening agent can
not flow through softening-agent automatic flow-out device 21, thereby making it
difficult to provide predetermined performance of the softening agent.

However, in the present embodiment, as illustrated in Fig. 3, Fig. 4, Fig. 5 and
Fig. 10A, latch hole 31 is formed near inner peripheral wall 25d or side walls 25¢ of
introducing-port rib 25, This can prevent the softening agent from flowing reversely
into softening-agent introducing port 23 through latch hole 31, during the first
dewatering process. This allows a predetermined amount of the softening agent to
flow through softening-agent automatic flow-out device 21, thereby providing
predetermined performance of the softening agent.

Further, with washing machine 50 according to the present embodiment, as
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a pu!sator placed rotatably on a bottom portion of the washing/dewatering tub; a fluid balancer
proylded at an upper portion of the washing/dewatering tub; a softening-agent automatic flow-out
device placed in the fluid balancer and adapted to flow, therefrom, a softening agent into the water

recei\_/er tu_b d_uring a rinsing process; a control portion adapted to control an operation including
washing, rinsing _and dewatering; a softening-agent introducing port provided in the fluid balancer
and communicating with the softening-agent automatic flow-out device; a softening-agent

introducing-port lid adapted to cover an opening portion of the softening-agent_ introducing port; and

a bearing pURSEAEHAPIEERL alB e SoffBRTRgAEyER THIFIIREAG HEXHETS taﬁ%‘: ﬁ%"&?%gfz opening

portion of tsbo .%ﬁﬁ%@%@ﬁ?%%%&ﬂ%ﬁ%gyp%%gl%oﬁ%, near upper surface 25a of introducing-port rib
25. This enables placing softening-agent introducing-port lid 26 and shaft portions
264d of softening-agent introducing-port lid 26, above softening-agent introducing port
23. This enables structuring softening-agent case 22 in softening-agent automatic
flow-out device 21, such that sofiening-agent case 22 can be attached thereto and
detached therefrom.

Accordingly, even when softening-agent automatic flow-out device 21 18
positioned in the rear side of washing-machine outer frame 1, namely below rear surface
17b of opening portion 17a of upper frame body 17 as illustrated in Fig. 8 and, therefore,
softening-agent automatic flow-out device 21 stays at a position which makes it hard to
introduce the softening agent into softening-agent introducing port 23 from thereabove,
the user can introduce the softening agent thereinto, by detaching and attaching
softening-agent case 22. This can suppress intrusions of water through the upper
surface of softening-agent introducing port 23 during washing processes, while
maintaining usability equivalent to that of conventional structures.

Further, in washing machine 50 according to the present embodiment, as
iltustrated in Fig. 2 and Fig. 3, shaft portions 26d of softening-agent introducing-port lid
26 are placed in the side of softening-agent introducing-port lid 26 which is closer to the
center of fluid balancer 20 and also in the circumferential direction and, further, there is
provided rotation restriction portion 28 for restricting softening-agent introducing-port
lid 26 in such a way as to prevent softening-agent introducing-port lid 26 from rotating
by 180 degrees or more. Accordingly, even when softening-agent introducing-port lid
26 is opened, as illustrated in Fig. 4, softening-agent introducing-port lid 26 inclines
toward softeming-agent introducing port 23. Therefore, when the user introduces a
softening agent into softening-agent introducing port 23, even if the user flows the

softening agent onto softening-agent introducing-port lid 26, the softening agent flows
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2. The washing machine according to Claim 1, wherein the bearing portion is placed in a center
side of the fluid balancer and in a circumferential direction, and the washing machine further comprises
a rotation restriction portion adapted to prevent the softening-agent introducing-port lid from rotating by
180 degrees or more. 3. The washing machine according to Claim 2, further comprises a lid rib

provided near a surface of the softening-agent introducing-port lid and adapted to contact with the
opening portion of the softening-agent introducing port.

toward softening-agent introducing port 23. Accordingly, even if the user flows the
softening agent onto softening-agent introducing-port lid 26, as well as into
softening-agent introducing port 23, the softening agent flows into softening-agent
introducing port 23, which increases the area for use in introducing the softening agent.
This makes it easier to introduce the softening agent, thereby improving the usability.

Further, even if the user forgets to close softening-agent introducing-port lid 26
after intruding the softening agent into softening-agent introducing port 23,
softening-agent introducing-port lid 26 can not be opened by 180 degrees or more.
Further, shaft portions 26d of softening-agent introducing-port lid 26 are placed in the
side of softening-agent introducing-port 1id 26 which is closer to the center of f{luid
balancer 20 and, also, in the circumferential direction. Therefore, even if the user
forgets to close softening-agent introducing-port lid 26, softening-agent
introducing-port lid 26 moves to close the upper surface of softening-agent introducing
port 23, when softening-agent introducing-port lid 26 experiences centrifugal forces
during the first dewatering process after the washing process.

Further, as illustrated in Fig. 3 and Fig. 4. softening-agent introducing-port lid
26 is provided with lid rib 29, on outer side 26b or the inner side of its surface which
contacts with softening-agent introducing port 23.  Therefore, lid rib 29 forms a wall,
when the softening agent is flowed onto softening-agent introducing-port lid 26.  This
can suppress leakage of the softening agent from softening-agent introducing-port lid
26.

As described above, according to the present invention, it is possible to provide
predetermined performance of a softening agent during rinsing processes, and, therefore,
the present invention is usable in applications for commercial washing machines and the

like, as well as professional-use  washing machines.
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What is claimed is:

1. A washing machine comprising:

a main body;,

a water receiver tub placed in the main body and comprising a rotatable
washing/dewatering tub, inside thereof;

a pulsator placed rotatably on a bottom portion of the washing/dewatering tub;

a fluid balancer provided at an upper portion of the washing/dewatering tub;

a softening-agent automatic flow-out device placed in the fluid balancer and
adapted to flow, therefrom, a softening agent into the water receiver tub during a rinsing
process;

a control portion adapted to control an operation including washing, rinsing
and dewatering;

a softening-agent introducing port provided in the fluid balancer and
communicating with the softening-agent automatic flow-out device;

a softening-agent introducing-port lid adapted to cover an opening portion of
the softening-agent introducing port; and

a bearing portion adapted to allow the softening-agent introducing-port lid to

rotate, near the opening portion of the softening-agent introducing port.

2. The washing machine according to Claim 1, wherein

the bearing portion is placed in a center side of the fluid balancer and in a

circumferential direction, and
the washing machine further comprises

a rotation restriction portion adapted to prevent the softening-agent

introducing-port lid from rotating by 180 degrees or more.

-~

3. The washing machine according to Claim 2, further comprises
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a lid rib provided near a surface of the softening-agent introducing-port lid and

adapted to contact with the opening portion of the softening-agent introducing port.



