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 10flow-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 15 rods 102. Inside&/m(% i %é% 3, washing/dewatering tub 104 is
provided so as to be rotatable for dewatering:. \ mf% ering tub 104 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 belt 108 and speed regugtinRetMRNISH PREON VENTIONCirculation water path 110 and
water-sprinkling nozzle circulation water path Ill are provided, such that they extend from pump
chamber 112Eebbintthedwisteiigeriphery of lower blades 106 for pulsator 105 to upper portions of

Washin,g/dewatering tub 104. 25Lint filter 113 which is attachable and de chablt, and Watetr sprinkling
nozzle“114 are provide @St AP P&y PYHIBAE BInt cirEaMRe TSI Fati PLg gnty oning-agen

antomatic flow-out devices.

2. Description of the Related Art
Conventional washing machine 100 including a softening-agent automatic
10 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

15 rods 102. Inside water receiver tub 103, washing/dewatering tub 104 is provided so as
to be rotatable for dewatering. Washing/dewatering tub 104 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 belt 108 and speed reduction mechanism

20 109.

Lint circulation water path 110 and water-sprinkling nozzie 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,

25 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



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, is provided
with lid 118 such that lid 118 is openable and, further, this upper frame body 117 is provided in its front
side with 5 control portion 119. Washing/dewatering tub 104 is provided, at its upper portion, with fluid
balancer 120 for alleviating vibrations during dewatering, and this fluid balancer 120 is provided with

softening-agent automatic flow-out device 121 (refer to Upexamine panese Patent Publication No.
07-328277 "GR8 AR H &Y W&B&ﬁ%%%‘ﬁéf@%t@ébng\&%‘ﬁ %8).52\(‘}%‘75ﬂlf%%gflz‘?se‘%%rp}g)ﬂlfom order to
:i?eqqr\c’tﬁlg%&il)ﬁ totheHnRsigds Rl WAsHPY/ dematering tub

ensure that ta water {g SUp Ugldt{lrtp%watg
104 in watérrlsrlggé}veratujb 10%, water feed pop 116a communicating with water féed valve 116 is placed

above opeging poNtionk20moffliwd balanceril2g inwashingidewatarisgsiuh kb4 id 118 islereinafter,
there will be described the structure of softening-agent case 122 15which forms a portion of

softening-agemrhlstombtitfiow-obitevive Tme bodrid ] 12iismpessgettive View oiddfteffing-agent
automatic flow-out device 121 and its surrounding, for desgrib?ggﬁgllt%étructure of softening-agent case

122 in-ton¥ERHShAREhihY malii e edts TS 188 ikt tRE EFoRBRSE RS structure of
the same Sogttﬁn%ﬂﬁff‘%ﬁtn%ﬂrgguﬁ)p%Wé@%%%‘éﬁ%{%&@”%é%&%ﬁ%é‘]Qand thiiSqligtrated in

Fig. 12, sof¥ven|ng-agent case can be atta and detachedto and from fluid balancer 120. Thus,

a user can glisgpaagesafteningoenhcasediag-ram: fluidhalenernl3tiangdican ntrgeiicad softening
agent into softening-agent case 122. Further, fluid balancer 120 is provided with softening-agent

introducinglpars&r2Bye@5]apahespoPiomthiRvb b ativerNeoftEhimp agentrcaleyanipedldasticatcordingly,
the user can introduce a softenin%a ent into softening&aﬁgent case 122 through softening-agent

introducing 6Fa a0 e O seNGAdinG SorfeRmEaBENM case 122. Basic operation processes

with wgshing machipe 400 10dude. SERSEIR RIOSESTER 0] SHARNIAR ORuaen washing.sischarding
: g, supplying ot water, tirst rinsihg, discharging of water, second dewatering,
supplying of.watessfipalfinsingvdisshaigingoaf wakekanddialdewatesingater feed port 116a
communicating with water feed valve 116 is placed above opening portion 120a of fluid
balancer 120 in washing/dewatering tub 104.
Hereinafter, there will be described the structure of softening-agent case 122
15  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 automatic flow-out device 121 and its
20 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 softening agent into softening-agent case
122. Further, fluid balancer 120 is provided with softening-agent introducing port 123,
25  at the portion thereof where softening-agent case 122 is placed. Accordingly, the user
can introduce a softening agent into sofiening-agent case 122 through softening-agent

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



5There 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 10 121 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. Fig. 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, whBHSWABSTS PRrJdgE B IRt bRty enackgs 19Y hitorsth&ssisHfa washing
process, mO\{)eC%St& first room.148 thrpt&gﬁ firs‘tw movem nstcpl[aggi%fjo s&ggéga%ed bé(e%v%?e‘ﬁ% a, due to
centrifugal ForGes dguri%lg %H%pmgf%gwater?ﬁg praosces%’ after the cémpletion of the washing process. The

softening .Wﬁ&&f@@é&?%ﬂd&ﬂ%@} RN IARIS kepk attachad taouigrinalkise ahfirst room 148,
due to centrifugal forces, in the area 20 designated by b, until the completion of the first dewatering
process. Dwiing thedirstsingsidg:gdracess aftertheicompiétionatthe first dewatering process, the
softening agent moves to second room 150 through second movement path 149, as indicated by
arrows’c. Next, as agieatal bs fgcribpd iy veniare Sotheninbcaiimbenplds tBetHirdess ¥oom 152
through third movement path 151, as indicated by arrows d, due to centrifugal forces during the
second de\ﬁé%?lsﬁasprocess after the completion of the first rinsing process. The softening agent which

has moved to third ypRm 4575 keptatiachertos otwies wall 5 TsaldhiichrormiSardHedprentifugal

forces, in the area designated by e, until the completion of the second dewatering process. After
the completiofcafiihemgacinddewatietingvrddagsnibkisofteéfing agent passes through fourth
movement path 153, as indicated by arrows f (see Fig. 14).
Fig. 14 is a cross-sectional view of softeming-agent automatic flow-out device
10 121 when it is viewed at its upper surface, for describing the behavior of the sofiening
agent flowing in softening-agent automatic flow-out device 121, in conventional
washing machine 100. Fig. 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
15 introduced into softening-agent case 122 before the start ot a washing process. moves to
first room 148 through first movement path 147 as indicated by arrows a, due fo
centrifugal forces during the first dewatering process after the completion of the
washing process. The softening agent which has moved to first room 148 1s kept
attached to outer wall 156 of first room 148, due to centrifugal forces, in the area
20  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 softening 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
25 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

Led



5 Further, as illustrated in Fig. 16, the softening agent passes through flow-out path 154 as indicated
by arrows g and, thereafter, 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 10 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 softening-agent automatic flow-out device 121 and
softening-agéit 4db 170 Miichrardplovidets i tamferbitraes ot fndirapkriredrd 59, are
stopped. Figm#?iis a vieW iJIustrialliilg% an efi< m al%rx){%osjtic%g of softening-agent case 122 when a series
[

of operations a\I/]g %%ir]}i%%{%%?m Conventional was r‘Pgmmac ine 100. In the state of Fig. 17,

softening-agent casefl-2Zplaymiaronaterired-rori 1d8a. Thsapswmatianovll e, made that, in this

state, to-be-washed object 124 has been 20 introduced in washing/dewatering tub 104, up to the
vicinity of opaningtportign k206 ohfiuchisalapedr 128, Hsisaliisombdthatrdmthis(casdign bperation is
started, and tap water W is supplied from water feed port 116a. Then, depending on the state of
to-be-washEBrBisje é¢ 1ustiAfchin s denthstrolceuy tasrdinasissihsonap AaVeyt pathal pdason of tap

water W is splashed.back by 25 to-be-washed object 124 to be scaftered toward softening-agent
ctomatic AN C8 T30 L AT B I i o L o o e A S SBAOf o water

W into softejing-2oeRi FARCH% IRIONSAMERINGRORRELINIUAING PPEhA a3k lyticbalanggr 120. This

may cause the softening agent in softening-agent case 122 to mix with water to reduce the
concentratiarhdilthexsoftening adgentytheieby inducing the problem of impossibility of provision of
predetermined performance of the softening agent during rinsing process. 5
However, the structure of conventional washing machine 100 as illustrated in
10 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 softening-agent automatic flow-out device
121 and softening-agent case 122, which are provided in the inner surface of fluid

15 balancer 120, are stopped. ‘

Fig. 17 1s a view 1llustrating 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 wili be made that, in this state, to-be-washed object 124 has been

20 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 1s 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

25  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 softening-agent case 122 through softening-agent intruding port 123 in fluid



SUMMARY OF THE INVENTION The present invention aims at providing predetermined
performance of a softening agent, during rinsing processes. A washing machine according to the
present invention includes a main body; a 10 water receiver tub which is placed in the main body and
has a rotatable washing/dewatering tub; a pulsator placed rotatably on a bottom portion of the
washing/dewatering tub; and a fluid balancer provided at an upper portion of the washing/dewatering
tub. Further, the washing machine includes a softening-agent automatic flow-out device which is
placed in the fluid balancer and is adapted to flow, 15 therefrom, a softening agent into the water

receiver tutP¥aReE ATihsingisratessusadhe soHomsoten Auapted s csstiof BisetatidRstiuding
washing, insiad ad dewate/ing, Eurter, ing mpsling.maging eluses asafiening:agep ntroducing
e i ' th'the soft gent

. A ) .
port which is provided in {iie fitid Balancer and communicates e softening-agent automatic

flow-out deyicgiand,a ﬁﬁg@ﬁiﬁg‘r@g6953%@%’&@89]ﬁ@ﬂ%’[&;ﬁﬂﬁﬂ%ﬁ%x@%ea@mﬁ@m@@eﬁﬁfgortion of
ro

the softening-agent introducing port. With the washing machine according to the present
invention, eyemifhvatertresgpiotesde (water infiltration) into the softening-agent introducing port
during supplying of water after the start of operations and during washing processes, it is possible to
preven% the water from intruding into the softening-agent introducing port 25 with the softening-agent

introducing-port lid. This can VEdUCEHﬁ]}ﬁ%?{b%? H%M?ﬂ@ﬁ agent in the softening-agent
water to reduce

automatic flow-out device mixes wi e concentration of the softening agent. This

can prevent deg rad%’@%p@és&@Ciﬁ&%rmiﬁeQiﬁgrfg{Waiﬁgt%&@t@ﬁmc@wwﬁﬁm resing
processes. BRIEF DESCRIPTION OF DRAWING Fig. 1 is a view Illustrating the

cross-secticonéksingcigeaiotiaringshinggnacbisgebaccording 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 softerﬁn‘@j%@’@ﬁtﬂiﬂ%ﬂﬁcﬁﬁ@oﬁ%%i@ e BSS N TOR GELERLIRG ASS Siitettreosy a?

softenjpg-agent case n e yeshing,maghing agearding fo e, embagimant afhe,Presghtigvention.

washing/dewatering tub; a pulsator placed rotatably on a bottom portion of the
washing/dewatering tub; and a fluid balancer provided at an upper portion of the
washing/dewatering tub. Further, the washing machine includes a softening-agent
automatic flow-out device which is placed in the fluid balancer and is adapted to flow,

15 therefrom, a softening agent into the water receiver tub during a rinsing process; and a
control portion adapted to control operations including washing, rinsing and dewatering.
Further, the washing machine includes a softening-agent introducing port which is
provided in the fluid balancer and communicates with the softening-agent automatic
flow-out device; and a softening-agent introducing-port lid adapted to cover an opening

20 portion of the softening-agent introducing port.

With the washing machine according to the present invention, even if water
tries to intrude (water infiltration) into the sofiening-agent introducing port during
supplying of water after the start of operations and during washing processes, it 1s
possible to prevent the water from intruding into the softening-agent introducing port

25 with the softening-agent introducing-port lid. This can reduce the possibility that the
softening agent in the softening-agent automatic flow-out device mixes with water fo

reduce the concentration of the softening agent. This can prevent degradation of



10Fig. 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, for describing the structure of the
softening-agent case in the washing machine according to the embodiment of the present invention.
Fig. 4 is a view illustrating the cross-sectional structure of the softening-agent 15introducing-port lid
and its surrounding, in the washing machine according to the embodiment of the present invention.
Fig. 5 is a view illustrating the cross-sectional structure of a latch portion and its surrounding, when
they are viewed from the rotational center of the_washing/devyatering tub, for describing the structure
of the latchIeRaSATHNEERVESHRR Sorh AhieE SBE Bt 6t S HBSBRETEthe 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, accorgding:iotie.epiodimentofihe preseni invention. 25Fig. 7A is a
cross-sectional view illustrating the behavior of the softening agent moving to a first room, according to

the embodiment of e presentdnvdhtitmatikigthiZB issa-srossisd ctionalvieivaliusthatipgthdkiehavior of
the softening agent moving to a third room, according to the embodiment of the present invention.
Fig. 7Cis aereEdingitianamhedimritpiihg RIS BEMARBHSR the softening agent flowing into the water

receiver tubffom the,saftening-agent automati flows ot devics. AFCRIANIR. S hegimgnt of the
present invention. & &-ag
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.

10 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,
for describing the structure of the softeming-agent case in the washing machine
according to the embodiment of the present invention.

Fig. 4 is a view illustrating the cross-sectional structure of the softening-agent

15 introducing-port lid and its surrounding, in the washing machine according to the
embodiment of the present invention.

Fig. 5 is a view illustrating the 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 i the washing

20 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 1s 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.

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

Fig. 7B is a cross-sectional view illustrating the behavior of the softening agent



5Fig. 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.9is a
view illustrating another cross-sectional structure of the softening-agent introducing-port lid, in the
washing machine according to the 10embodiment 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 t%tlae embo Enent of the‘Pr%sent invention. 15 Fig.
10B is a vieW U SoREBAIY Ry artarFoRtR G SorLRIEY s Rt RSEHNINY RS %ase where a latch

hole is provided in fhe vieinlty e guistpeiRbeilalhe RO Ing:paidh ferndascribing the

structure of the latchHol& iR & comparative example, with Tespect to the embodiment of the present

invention. Figwddoisheo\iewiokfescrifipgtheGrogs-seatienal-stirietue afa cdoventionalize, washing
machine. Fig. 12 is a perspective view of a softening-agent automatic flow-out device and its
surroundinggfordies tritingitte dinuattied the arsefteningagent case in the conventional washing
machine. Fig. 13 is a view illustrating the cross-sectional structure of the softenin F-\‘?ﬁ?ent

75automatic flow-obtdéitd X its SHFRETR dINg TV RFES RSy TR SRS E35F tid R8HEAMg-agent
case in the convenwt%é}g%gvggsélé%% tl@a%ﬁgi@v%s e %ﬁa&%ﬁgrg&%ﬁﬁﬁgc’t@%\@%‘?ﬁ%éﬂﬁé@ﬂﬁ”ﬂﬂ&'age”t

automatic flow-dut” device w Is viewed at’its upper surface, for describing the behavior of a

softening aggnt flowing:ip:the softening-agent automatic flow-out device, in the conventional washing
machine.

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

10 embodiment of the present invention.

Fig. 10A is a view of the sofiening-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.

15 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

20 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

25  automatic flow-out device and its surrounding, for describing the structure of the
softening-agent case in the conventional washing machine.

Fig. 14 is a cross-sectional view of the sofiening-agent automatic flow-out



Fig. 15 is a cross-sectional view for describing the movement of the softening 5agent 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. 10 DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT Hereinafter, embodiments of the present invention will be described, with reference to

the drawings. Fig. 1 is a view illustrating the cro s-se tioon | structure of.washing machine 50
15accordi Y&%W%?ﬂ%l?iﬁf@ﬁ’?gf%smrﬁ“ﬁ%@%t 8h! “Scr%ﬁ?esbe%w s i

ng machine 50" Includes

washing maghing uis! fieme Ldamanhed . Washieamechinauier fame Lansherdawater

receiver tul3 with Suspension rods 2. Inside water receiver tub 3, washing/dewatering tub 4 is

rotatably presagiad nYWashing/dewatering tub 4 is provided, on its bottom portion, with pulsator 5, such
that 70 pulsator 5 is rotatable. Lower blades 6 are provided integrally with pulsator 5. Motor (driving
portion) 7 drives pliigatti & eroneshingidewaterintptulsser thienghe Wweefnsahefdpesa ffetiietion
mechanism 9. Lint circulation water path 10 and water-sprinkling nozzle circulation water path ii
are prévide8eBUEHIRSP IS RN BIRESIHiBIRFamber 12 around the outer 25periphery of lower

blades 6 for pulsater 5 {% upper portions of W%?Diﬁﬂlﬁgéﬁlﬁﬁﬁﬂﬂ%ylﬁqévéﬁ%ﬁ{“&%tﬂg’sWﬁé‘%@nié attachable
atet e

and detachable, andiwater sprlnkﬁhsacﬁ%)zz}

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.
10

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

Hereinafter, embodiments of the present invention will be described, with
reference to the drawings.

Fig. 1 is a view illustrating the cross-sectional structure of washing machine 50

15 according to an embodiment of the present invention.

Washing machine 50 includes washing-machine outer frame 1 (a main 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 3, such that

20 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 § 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
25  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 5 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
i balandar 56, HEHES A0POVN KoAn A gEH A TONALR ROl CaRTEL TS 10 flow

therefrom, & saftening, A4SNLIANG yaRr(RARET (Y AnCLLING HESRGRIRESRESing DI 1

ensure that tap water is supplied from water féed valve 16 to the inside of washing/dewatering tub 4 in

water receivafsfuRedeivatanteed portkbacanmvatRicRiingwithwvataefegd tMalvasiis placed above
opening portion 20a of fluid 15balancer 20 in washing/dewatering tub 4. Hereinafter, there will be
described tivecstiarctine of.softbimipg-afientecased22 Whichformsfarpertion ofsitemieigiement automatic
flow-out device 21. Fig.2isa pers?te,ctive view of ,softenig%-agent automatic flow-out device 21

and itssurrBititilg At B tAE i ERT Soterigea A HtPodttcifosHor i28 1S CRRAEN!28%r describing
the S”“““%%‘ie?%%?'%@@%%@%%&& 1'9.%%%@@%9%@%%%@%8%@ 13.4h815i0hadIment of the
0. of them at a state w f nt

present invention. S a perspective vie ere softening-age

introducingspgehlid 26nisAPENserationAs illughiaied inzghdesoftaningeagenticase:Raieangdbe attached
and detached to and from fluid balancer 20, in the direction toward the center of fluid balancer 20. 25

Thus, a usé¥eamnigitodateiagsoitefingragedtiliaisofiening-agonicassi2 A ubl Wikewgagidor
§ofteni_ng-a ent case 22 from fluid_balancer 20. Furthey, as illustrated in Fig}. 3, introducing-port rib 25
is provided RIS vibrations during dewatering. Near the center of fluid balancer 20, there’is
10 provided softening-agent automatic flow-out device 21 adapted to flow, therefrom, a
softening agent into water receiver tub 3, during rinsing processes.

In order to ensure that tap water is supplied from water feed valve 16 to the
inside of washing/dewatering tub 4 in water receiver tub 3, water feed port 16a
communicating with water feed valve 16 is placed above opening portion 20a of fluid

15 balancer 20 in washing/dewatering tub 4.

Hereinafter, 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 perspective view of softening-agent automatic flow-out device 21
and its surrounding, at a state where softening-agent introducing-port lid 26 is closed,

20 for describing the structure of softening-agent case 22 in washing machine 50 according
to the embodiment of the present invention. Fig. 3 is a perspective view of them at a
state where softening-agent introducing-port lid 26 1s opened.

As illustrated in Fig. 2, softening-agent case 22 can be attached and detached to
and from fluid balancer 20, in the direction toward the center of fluid balancer 20.

25  Thus, a user can introduce a softening agent into softening-agent case 22, 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 25c¢ 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, there are provided bearing portions 27. Shaft portions 26d
at the opposite ends of softening-agent introducing-port lid 26 are inserted in bearing portions 27, and
10 softeningodt@itdriesdue iEd 8 i Strudaghe dstaise ¥stdtabl E wdtHe kel ditettidrisof fluid
balancer 20. If the user rotates saftening-agent introducing-port lid 26 toward_the center. of
washing-mAGHITGTHATHE 130 PG ST bordEH R BF oA i SgeR i oliiEing-port i
26, softeningsagentintiodueingneLt I A80RENSSPUSRINGRAURN INLIRAYSINGBOMIZB KRR Hser
rotates softening-agent 15 introducing-port lid 26 in the direction opposite from the direction toward the
center of washing-pasghing owtell frame lusoftening-pgenidrirodugingzpert lid 2&eldsesigent
softening-agent introducing port 23. Thus, the user can introduce a softening agent into
softenifg-adetiedegis2pothitligh safterifef agantiintodu cingepbre-284nt flufeh Batarrppi26 3bipopening

20softening-agent introducing-port lig 26, without disengagi oftening-agent case 22. Fig. 4is a
view iIIustraﬁﬂ@%ﬁ‘e@%é?%%&%%ﬁﬁgpﬁc?ﬁ?atﬁféé'ﬁﬁé‘ﬁﬁ%tébpé% introducing-port lid 26 and its

surrounding, in washing machin60.according fa.be embediment.of he piesent igvention,Fud

balancer 20 is provide rotation restriction portio . Rotation 25 restriction portion 28 restricts
the angle ofetatien dbseftgnipgragent itrodusiag-pestdich26,2a4 illwstratedopobigie2 ¢hi. Hand Fig. 4.
Rotation restriction portion 28 restricts softening-agent introducing-port lid 26, in such a way as to
prevent softeviinglagesenintmagedingpoaidizb fonmotatiegiey i80Mdegreedortiviore? fromdne state
where softening-agent introducing-port lid 26 closes softening-agent introducing port 23.

Accorditigly SATAER inEig & ReanTt dBtterling-agaiititrodtchfy oHAN28 s PotdtsFn the
S;;%‘;“g?;‘;g%&g@gg#%ﬁﬁgﬁ%%%%ﬁi”%Pb‘ltee LA de L SOHENNG-AYRPLINAUGRIRPTid 26
26 toward the center of washing-machine outer framme 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 wuser rotates softening-agent
15 in’t&‘oducing—pm't tid 26 in the direction opposite from the direction toward the center of
washing-machine outer frame 1, softening-agent introducing-port lid 26 closes
softening-agent introducing port 23.

Thus, the user can introduce a softening agent into softening-agent case 22

through softening-agent introducing port 23 in fluid balancer 20, by opening
20 softening-agent introducing-port lid 26, without disengaging softening-agent case 22,

Fig. 4 is a view illustrating the cross-sectional structure of softeming-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

25  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 lid 26, in such a way as to prevent softening-agent
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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. 10Fig. 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 15 surface 26c¢ of softening-agent introducing%)rt lid 26 which faces to

softening-afeMArtBERORd Hof 25O RERhG ] tﬁ%’%?&ﬁd?ﬁd’“ﬁé’?t fthiie {5 oVFEER latch hole

31 in which | ch ortion.30 Iat hes. Theref hen s ftemg nt introducin gt;t lid 26 closes
softening- agg%\t introc e&tnléitf)% ?%gglg?cﬁwﬁoégét?o%oﬁsla c egénmg%‘fgﬁ i Odélfm sp%llfs“trated in Fig. 5.

20Washing maching &Q,aaving theiaferamentiongd struatirerwikbs slescibethamitdasnast to

operations thereof. The user opens lid 18, then introduces to-be-washed object 24, such as
clothes, int&idvashing/diaedteringaubréctiventtuths earsepowewstippiyrswitcheptaced omme 1,
washing-machine outer frame 1 and, then, pushes a start button (not illustrated). Then, 25motor 7 (the

drivingor iR FoRSaEHasRIFEERIh g Hi4 iHeRe FormalaiRd Uppedite BFEREHNOHHE the
amount of to- Be -washed obh@c& 24 is detiegted Then, an operation portion (not illustrated) displays,

thereon, areqﬁf?leﬂ andlingToducing por

Further, as illustrated in Fig. 3 and Fig. 4, softening-agent introducing-port lid
26 is provided, at its outer peripheral portion 26b, with 1id rib 29, such that lid rib 29 1s
positioned outside of introducing-port rib 25.

10 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

15 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 provided latch
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
iatches in latch hole 31, as illustrated in Fig. 5.

20 Washing machine 50 having the aforementioned structure will be described,
with respect to operations thereof.

The user opens lid 18, then introduces to-be-washed object 24, such as clothes,
into washing/dewatering tub 4, then turns on a power-supply switch placed on
washing-machine outer frame 1 and, then, pushes a start button (not illustrated). Then.

25 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

11



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
introduces a predetermined amount of a softening agent through softening-agent introducing port 23
(the user can introduce the softening agent 5 by disengaging softening-agent case 22). Thereafter, the
user closes softening-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 through water feed valve 16. After a predetermined amount ofégg water.has .heen supplied

thereto, puRlatoF B4 #8ERfed Il T HOIHACHAEF SpRBYHEHHES oS IMEHSES BENSIANRY Y washing
process for \V,yg%@n 3&9 BE %SIQSQBOQF &}aglﬁnlg/deuéﬁ?{n?melﬁ{é%no%fe%es\gﬁéﬁmﬁ%ess for a
im

predetermine e period, the washing waterin water receiver tub 3 is discharged tG the outside of

washing-mﬁﬁma&ag?wf@m ethepuah-drikeyalve dbiAfiehdbenmashing wateribas d aigeen
discharged, washing/dewatering tub 4 is rotated at a higher speed (for example, 300 rpm) for

performing tarfinstiderfi@teripggnuicess:ducing ertthe cbenpletiomontimslfiest Hewelierniiyg paseéss, tap
water is sugplied thereto, again, and pulsator 5 is rotated in the normal and o%[c?{osite directions,

thereby pedrAiSGREE ARSHIYBrOLERSE rimding tBeHRAHES IS Bhjettos% AHEHRE 36 mpletion of
the st insig process, e pasnoier Iualck sselve i s dssbaResin e yisice o
r T and; as dew :

washing-machine o rame en, a second dewatering process (for example,

washing/deyyalgling {44 i retaies atadigharisperdwith-iheustational speedfeiavashingidewatering
tub 4 being 300 rpm) is performed. Further, tap water is supplied thereto and a final rinsing process is
performed. RtoTpereaftefothieabashing water in water receiver tub 3 is discharged, and a third

dewatering process ( for example, washing/dewatering tub 4 is rotated at a hit?her speed with the
0

rotational speed of (VEShmBIESETBHIY fIBCAHeth FBOU RIS RshoRREe Akl (i HHvY
o T AP B T S, .
this operatign:. 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

15 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, 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

20  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.

25  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.

12



Fig. 6 is a cross-sectional view of softening-agent automatic flow-out device 21 5 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 10 softening agent moving to third room 52. Fig. 7C is a cross-sectional view illustrating the

fow-out dovice 21 1e DL EaA e T AL T By SR e 22 1

flow-out device 21: ig oftenmg-agent case 22 is

detachably provideg, hefeeq, auigrjualsdand inngywalrthalsrfiening-Raentids autamatic flow-out

device 21 provided In fluid balancer 20. Along therewith, from softening-agent case 22, first room 48 is
provided thesrughrfirstsovement pathddaddy frrtherdsecgniisopmdsiois provided through second
movement path 49. First room 48, second movement path 49 and second room 50 have downward
inclinations in theirfipttorn sarfacsesinmidar to Fhsaflatngragrn tRE SoReNrRY hgerEfrom first room

48 20 toward second room 50. Further, third room 52 i oyided through third movement path Si.
and soften i‘f‘fB’*—“’&g}&i’?t‘ﬂSW@Sﬁttbréﬁf@?%‘br%%?déﬁrtﬁ%ﬁrgﬂ%%%% a\yé%é)f[;?%gaﬁ?t@ A ow-out path

54 Third 19p0Rg - Ipurth Movementaai eg and.dow auspai S-ave daymead idinaiens in their
al

bottom surfaces, in order to facilitate the flow of the 25softening agent from third room 52 toward

flow-out pag Gk presedihBreuibie deseiibedithermovementsofthe sefteriing dfentimnthehe
aforementioned structure At first, the softening agent, which was introduced into softening-agent case

22 at the staabafithefitishintigpiogessnmovein firstro spemsthrou st mBYerh ehtsatH4 7, beyond

the wall surface of softening-agent case 22, as indicate%b arrgws a, due to centrifugal.forces during
i

the first deWSIEING fr8cess! aftdihdledhbEfsH BEHRENadhing B Se Eig' 6°and Fig. 7A). 5The

softenipd gertisnbasmaved o isyieamsds ishepaliacherdia auisraalL Gmt drskieom 48 due

to centrifugal torces, m the area’designated until the completion of the first dewatering process.
After the camplgtign.af:therfinsldewrianing presestonamelya@uringdheréicsivinsing ptockss, the

softening agent moves to second room 50 through second movement path 49, due to the inclinations
provided 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
15 automatic flow-out device 21 provided in fluid balancer 20. Alqng therewith, from

softening-agent case 22, first room 48 is provided through first movement path 47 and,

further, second room 30 is provided through second movement path 49, First room 48,

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
20 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

25 softening agent from third room 32 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
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10in the bottom surfaces of first room 48, second movement path 49 and second room 50, as
indicated by arrows c (see Fig. 6). 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 15 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 and Fig. 7B). After the completjon of the second dewatering praocess, namely, during
the final iSRG TRECESE! (RS oo SgB: BadbeRTBHGSGRH mBVAr Rt KAt 83 a0

indicated Dy, AITONA L S IDG AN/ Ians ArRvied i MR RAIBMHIARES ALNIELLODM,32 and

fourth movement path 53. Further, the softéning agent passes through flow-out path 54, as indicated
by arrows gadugde thexinshinatidns frevided: putiierbestomi sy facasofifowrthimoyemsataiaih 53 and

flow-out path 54 and, thereafter, the softening agent exits therefrom through softening-agent flow-out
port 55 andifalisi2Bletiowniv@rdiyabangaencssitéroretive riybiBarid washing/dewatering tub 4, as

indicated by arrows h (seg Fig. 6 and Fjg. 7C). As descrihed above, in washing machine 50 according
to the present emﬂ%’&’iﬁ?é?ﬁ}}ﬂ?e?gqgtﬁ?’b{ﬁhé’&%@ﬁgﬁ &Eﬁéﬁ%@o%bgi\%ﬁpﬁgﬂ%%?%tﬁ/ﬂ%ﬁlcovers

the present embitint teiing: alfent kot fof covers
softening agenpILpAUCING APt ARoe IEIINGATE OGO CORTHAICAUING W

softening-agen ch stores the softeriing agent. Accordingly, before the start of an operation
and during sashing Precegsesiat adstaiewhersseiianing agentintrooueRgRorblideé davers
softening-agent introducing port 23, even if water or the like is scattered from above softening-agent
introducingdest28n# isossibtol préveng the intstisionwateedssilthationjoitieageatxagater or the
like into softening-agent case 22 through softening-agent introducing Irgor_t 23 8 is a view

illustrating £ cSSETWHEr s PR gEFRIh S voie d4itbAdd e M@f‘@é@ﬁgf{gf& in washing
machite SO ARELINg QheRRORIN SR, Y4B SRIBRE M ANENR arn 40 8 RERYPG et a5
ig. 8, soft ee

illustrated in ening-agent case 22 stays near water port 16a, at a state where
to-be-washgd ehiest 24shasheeniireduagd into washing/dewatering tub 4, up to the vicinity of

opening portion 20a of fluid
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
15 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 and 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
20  indicated by arrows [, due to the inclinations provided in the bottom surfaces of third
room 52 and fourth movement path 33. Further, the softening agent passes through
flow-out path 54, as indicated by arrows g, due to the inclinations provided in the
bottom surfaces of fourth movement path 33 and flow-out path 54 and, thereafter, the
softening agent exits therefrom through softening-agent flow-out port 35 and falls
25  downwardly between water receiver fub 3 and washing/dewatering tub 4, as indicated
by arrows h (see Fig. 6 and Fig. 7C).

As described above, in washing machine 50 according to the present
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15 balancer 20. When an operation is started at this state, and tap water W is supplied from water feed
port 16a, even if a portion of tap water W is scattered 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 20 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,introduciifPRHAB S5 R dviasy detinalsn 8 taasg LAGRRTHESBRICING PO BB H& @ bre, even if
water flowsst%ard softepir}g&%gient introd#(gi e t0 %g fg%% the surro ndg}g on soften(i)rlgg-%gent

introducing port 23 htroducing-port Tib 25 blocks the water fowing toward softening-agent introducing

port 23, whigh,camprenentihe, injbysion Rfherwaler into soffRRiNgREENHNIRMUsng PRER3 in the
horizontal direction of softening-agent introducing port 23. Further, when tap water W is supplied from
water feed pocbibagiyidphssibie toaprefent eyatetiscattered @ngungssoftemiogpagenttintraigcing port
23 from intruding into 5 softening-agent introducing port 23 in the horizontal direction, as well as from
above SoftehisE: S§ERRIREIEERING HIFRSBE PRI &5% ABFH e TRSHHBhiHYTad et port
softening-agent case 22 from tglgbﬂﬂg with water to reduce thefconcentration of the soften@ agent,

. even il water or 18, scatierea Ir above sorenma-agent 1 ducing port
which can further preven? the degradation o preoPe efmined perl?or ce gfni%e softening agent.

10Further, {p;washing:MAGRINGPRAFARIEINY (Qhe Rrasanbamiadiment.As Hustraiedinkig. 3 and
Fig. 4, softening-agent introducing-port lid 26 is provided with lid rib 29 such that lid rib 29 is placed

outside introducirigepoKt-ap:2bcdEhereforeyghisoiessitye sorhlockodatersflawing in the horizontal direction
by the two ribs, which are lid rib 29 and introducing-port rib 25, thereby furtherfr_eventi_ng intrusions of
water into 15softeniig-dgérit it dlerGieeesss thecroroBrraletirastosnse 22 BurrBonstases

where softening-agent introducing-port lid, 26 is made oé resin, suc polypropylene, ABS,
polyetyier b b 1 e L 5 iC SRt e SRR EL R e
introducingspout b, 2R.ang softening-agent introducing-port lid 26, due to thermal deformations during
the forming thereof, 20 deformations during actual use, and the like. However, with washing machine
50 according to thelpredknt exsbacintnat, thelpaswistaniofHid rib, 20 ftatirnpergasethe 3rength of
softening-agent introducipg-port lid 26 against deformations, thereby reducing the possibility of
deformatioRs Bf Sakensg-agenttatrddusing-pharidebeTHis mshobittardeltetietihiateodsstact between
softening-agent introducing-port lid 2%2 and upper surface 25a of introducing-port rip 25, thereby
Rurther prou B TR e Wi s SUMAHRD: S BIY IS EH Ho TS R HorS e
direction.  pajancer 20. When an operation is started at this state, and tap water W is supplied
from water feed port 16a, even if a portion of tap water W is scattered 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
20 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
25  softening-agent introducing port 23.  Therefore, even il 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

15



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 softening 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 5introducing-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 to

be substantially convex he vertically upward direction. With this structure, it is possible to make
coftening-dBBAEHHFSITRG-pOT R R &VE S etScRIr AT PORHLS 1HLFER) TTBASHY the

strength thereof against deformations. This Ga her prevent the defarmatian of softenig-agent
mtm%‘fﬁ%?@ﬂ%elr?%g%gﬁ IZlert qe@gén{ﬁ%ﬁcg% intilm te contact be%w‘é’gljd softening-agent

introducing-port i

introducingrpeHdid.ag:ansh upner suitacs Abal afdniraaiueingPesihsddi therekibiurherdueventing
intrusions of water into softening-agent introducing port 23 in the horizontal direction. 15Further, water
dropped ontatthe wppercsuracedf softemingagentirnotyding-port |kF26ron flowdown fom
softening-agent introducing-port lid 26, which suppresses the accu,mulation%?f dropped water on the

upper SurfaC BHESREAIRGIHERNEIRE Riting JPIRAIBDE TS LARCHARAS e pbsSBM ¥ éxistence of
water ”earss?Ié%?ﬂ%%ﬁ%?&%@é@u%ﬁ‘%ﬂz%&o‘5323’ﬁ‘%r%%}é rF&H%P@nEBBiP?ﬁé@E%%n‘?ﬁgQJ {fysigns of water
ent Intro . ] [ ) rding

into softenin%-ag ucing po " Furt er, In washing machine 50 according to the present

embodimen} s iiusiiatedindit 4800 Gidim safteningragentiniredysingriventitia is previded with
latch portion 30 on its surface 26¢ which faces to softening-agent introducing port 23, while, in

softening-agdtninirodyeing pastc®3, therdisprovigedeldtchhloldegtatriviricloDSnmddiqroried 30
latches. Therefore, when softening-agent introducing-port lid 26 closes softening-agent introducing
port 23, latéR B faberod inagErte 31, which enhances the intimate contact between

SOfteqiﬁ] g-agent intrfplgrﬁgeip,gigo\rf&a!is%i%g machine 50 according to the present embodiment, as
illustrated in Fig. 3 and Fig. 4, softening-agent introducing-port lid 26 is provided with
1id 1ib 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

15  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 polypropylene, ABS, polyethylene, polycarbonate, there is the possibility
of the occurrence of a gap between introducing-port rib 25 and softening-agent
introducing-port Hd 26, due to thermal deformations during the forming thereof,

20  deformations during actual use, and the like. However, with washing machine 50
according to the present embodiment, the provision of lid rib 29 can increase the
strength of softening-agent introducing-port lid 26 against deformations, thereby
reducing the possibility of deformations of softening-agent introducing-port lid 26.
This can enhance the intimate contact between softening-agent introducing-port lid 26

25 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.

As described above, with washing machine 50 according to the present
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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 526 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 softening-agent introducing port 23, it is possible to prevent

softening-agent introducing-port lid 26 from being pyshed.upwardly by the ategflowin thereto to be
10 separated RSPt GRS BlE Fﬂ)f%‘.{]n%’@lﬁ%’rﬁ)ﬂ%% ﬁ%@%ﬁ%ﬂ“%%%%?%ﬁ%ﬁti%ﬁﬁdes into

softening- At introducing 4 t the.s oftening- j ing=port lid 26 and
upper su rfi%i%%nrltigﬁx %% o%ﬂlgr)w%](%% lﬂ%ﬁi\gé%%% Eﬁ%ﬁ%@éﬁa@fgﬁtéﬁﬂéﬁ%ﬁ%%%%ﬁ%ﬁggﬂ%@%rther
reducing thgpessihiibhahingisions ef walerdntespitesgaarntintfatucuigpon 23:n15Fig. 10A is a
view for describing the structure of latch hole 31, in washing machine 50 according to the embodiment
of the present inveRiior? Burthiery HigstoB:is maiew forsdessiibing sHowwigepl e denaerrEslé 41 in a

comparative example, with respect to the embodjment of the present invention._In the arative
example illddfRdee A PRyt i‘éBZ,%at’é’n Wostking @%Fﬁﬁ%éqnaﬁﬁoéé'ﬂé% E)%ﬁ%?‘l&tg ‘ ﬁfgﬁ’ﬁ%oﬁ?{ﬂg

introducing- E(3:)rt rgliJDZSﬁQi% this case, due to effects of centrifugal forces caused by the high-speed

rotations o ngﬂlngygeweﬁ'ering tub 4, during the first dewatering process, the softening agent in

softening-agent casg, 2@ nayiow myersalyrionabove-sofianitgqgenbintiadicing persRaddrough latch
hole 41, which induces the possibility that a predetermined amount of the softening agent can 25 not

flow througto deftenisigragintcautematichfovero utitieviveapd. dinereby. makitythisiffiegive. previde
prec_ietermi_ned performance of the spfgenirpg agent. I;Iowev,er, in the pres nte%mlfodimel%tégs illustrated
in Fig. 3, FiBOsIHfgtos i softening-agent introducing-port lid 26 have a reduced plane portion,

10 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 Iid 26 and upper
surface 25a of introducing-port rib 23, thereby further preventing intrusions of water
into softening-agent introducing port 23 in the horizontal direction.

15 Further, water dropped onto the wupper surface of softening-agent
introducing-port lid 26 will flow down from softening-agent introducing-port lid 26,
which suppresses the accumulation of dropped water on the upper surface of
soffening-agent introducing-port lid 26.  This can reduce the possibility of existence of
waler near softening-agent introducing port 23, thereby reducing the possibility of

20  intrusions of water into softening-agent introducing port 23.

Further, in washing machine 50 according to the present embodiment, as
illustrated in Fig. 4 and Fig. 5, softening-agent introducing-port lid 26 is provided with
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 fatch hole 31 in which

25 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,

which enhances the intimate contact between softening-agent introducing-port lid 26

17



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 5flow 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 illustrated in Fig. 2 and Fig. 3, there are provided bearing portions 27

for rotating softening-agent introducing-port lid 26, near u surface 25a qgf intraducing-port rib 10
25. This BT SoREAT g THFSCLIAG oA T 25 A Shar pOMARL Abi i
softening-agept Inqdueing-ROrdig 26.Above SaflaningradentiRiek aiRg ROt B3 hisepables

structuring softening-agent case 22 in softening-agent automatic flow-out device 21, such that

softening-agari-crsm22:caly heattrshethihergtmaldd detashkdftherefiorfor b dondinglyioeven when
softening-agent automatic flow-out device 21 is positioned in the rear side of washing-machine outer
frame 1, namrehplselohidealisinfieetha best sperhdopoinersalrenbiupyar fmdwss P ailustrated in
Fig. 8 and, therefore, softening-agent automatic Ji w-ogﬁdevli)ce 21 sé%ggtag a p8§it{opmv¥hi%h makes it
hard t3 introduts ke %oﬁéﬁmg @éﬁﬁnf& enihgadertintr8iticing port 23 from thereabove, 20 the

user can ‘”]%8%5‘1%%15@% ggﬁsglé%g&agent thereinto, by detaching and attaching softening-agent case 22.

This can suppress mtrﬁgsm water through the upper surface of softening-agent introducing port 23
during washing pracgsses.iwhile maintaizing UgaRiliyeauivalentte thataf totiventiondlstructures.
Further, in washing machine 50 according to the present embodiment, as 25 illustrated in Fig. 2 and
Fig. 3, shafiferiops:26d oinsoitening-aysht ArodudingPperitg 28 ar platediiianergidesst

softening-agent introducing-port lid 26 which is closer to the center of fluid balancer 20 and also in the
circu mferehﬁ%?@%ﬁﬁ&?%r?ﬁ??&rﬁﬁ@ﬁ fsdng @%F&i'&f@ffﬁ%%ﬁ’gn%gs‘?’ﬁ&?fo@%ﬁ%ﬁggﬁo}oﬂg&ricting

softening-agent INtiCANAINGRANIRZR0R FHEH WaasR RIBNRNYROURNIS B ATRRIAING-port I
ng

26 from rota y %Iegrees ormore. Accordingly, even when softening-agent introducing-port lid
26 is openggragdlustiateddndnige b gotteningragent infaducng-perttid26tinclisesEtowald
softening-agent introducing port 23. Therefore, when the user introduces a softening agent into
softening-ageitrintzeducingipoot 28ingvesrif the uSér fiows thenssftenirfgeagePriOam sdienitlg-agent

introducing-port lid 26, the softening agent flows toward softening-agent introducing port 23
AccordingIWEV@HCPF%E({E%@WI8@/&%@%&&8%?1‘9 WHRESAS %’Sfte%ﬁ%‘-a‘(g W%% I‘O%i%f%%f—p%ﬁ lid 26, as

well as intopossibility of intrusions of water into softening-agent introducing port 23.
15 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 1s
a view for describing the structure of latch hole 41 in a comparaiive example, with
respect to the embodiment of the present invention.
In the comparative example illustrated in Fig. 10B, latch hole 41 is formed in
20 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 softening agent can
25 pot 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
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10 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, 15 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 circumfElentid\dirEeRdI TR rBrdPEMEdIF At HISISBFTORGER Trliced SSrtddiyaligente ©

introducingi-gt%t lid.26 scr){tggiag_-agﬁjnt 20 introdu i?ﬁé%%ﬁe"d 26 moves to cillose the UpDes surface of

softening-agentdi%%irlé%l_ggmg port 23, V\}ﬁecr?nsgﬁ%vrﬁrrllg-agent ntrot 8%?%5%% lid Eléngxrﬁenen es

centrifugal frges,deting e firsteRwatating.processaligr thewashipg Processing thEUriRer, as
illustrated in Fig. 3 and Fig. 4, softening-agent introducing-port lid 26 is provided with lid rib 29, on

outer side 2Blvarcthe innerxside dhitssluface whidtt2hoedtactswithosdhieninfjeagentirtnoducing port
23. Therefore, lid rib 29 forms a wall, when the softening agent is flowed onto softening-agent
introdutingfBBit OB n e e RUBRrBE S ABIBHE of tPE-8¥fe ARYICagent FioRTdTtEMMGHBeNt

introducing- ot‘!id ., As described ﬁ,)love, ccording_ to the present invention, it is possible to
GG erxmrgd B?Foormance G S 1

provide predétermined performance of a so te%infaagen "during rinsing processes, and, therefore, the
present invention is{sable i @PRACREON L GRIMIDEICIBIARSHINGHDI LIRS Rddigshikeaas well as

professional-use washing machines. What is claimed is: 1. A washing machine comprising: a main
body; illustrated in Fig. 2 and Fig. 3, there are provided bearing portions 27 for rotating
softening-agent introducing-port lid 26, near upper surface 25a of introducing-port 11b

10 25. This enables placing softening-agent introducing-port lid 26 and shaft portions
26d of softening-agent introducing-port lid 26, above softening-agent introducing port
23. This enables structuring softening-agent case 22 in softening-ageni automatic
flow-out device 21, such that softening-agent case 22 can be attached thercto and
detached therefrom.

15 Accordingly, even when softening-agent automatic flow-out device 21 is
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 infroducing port 23 from thereabove,

20 the user can introduce the softening agent thereinto, by detaching and attaching
softening-agent case 22. This can suppress mtrusions 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

25 illustrated 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 fhuid balancer 20 and also in the circumferential direction and, further, there is
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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 10process; 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 softeningc-jggent a,utomatigtﬂo_vv-out device; and 15a

;oftening-éﬁ@ﬁﬁﬁ@rﬁ%@%f ’SFHRP%&%?@&I% RSttt B‘E}}%’o‘ﬁg&“}ﬁgtg‘% NS 3Gent
e, A8 A LR S S M oo g
Claim 2, fugheReompesesr more. Accordingly, even when softening-agent introducing-port lid
26 is opened, as illustrated in Fig. 4, softening-agent introducing-port lid 26 inclines
5 toward softening-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 {lows
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
10 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 hid 26
after intruding the softening agent into softening-agent introducing port 23,
15 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
20 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 Iid
26 is provided with lid rib 29, on outer side 26b or the inner side of its surface which
25 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 Iid 26.  This

can suppress leakage of the softening agent from softening-agent introducing-port lid
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a lid rib provided outside of the introducing-port rib of the softening-agent introducing-port lid. 254. The

washing machine according to Claim 1, wherein the softening-agent introducing-port lid is shaped
to be substantially convex in a vertically upward direction. 5. The washing machine according to Claim
2, wherein the softening-agent introducing-port lid is shaped to be substantially convex in a
vertically upward direction. 5 6. The washing machine according to Claim 3, wherein the
softening-agent introducing-port lid is shaped to be substantially convex in a vertically upward
direction. 107. The washing machine according to any one of Claims 1 to 6, further comprises: a

latch portio?ﬁprovided on a surface of the softening-agent introducing-port lid, which faces to the

softening-agent introdycin rt; and . alat Ql%g{px{,jggg-gqlthp§ flening:agent;iptroducing

port, in which the 1‘§FaaceﬁCgc%(lao%bfg{%haecs?.ordmsc%%ﬁel’bw ' iBh, W70 e
predetermined performance of a softening agent during rinsing processes, and, therefore,

the present invention is usable in applications for commercial washing machines and the

5 like, as well as professional-use washing machines.



8. The washing maching according to Claim 7, further comprises: an inner peripheral wall; an outer
peripheral wall; and a side wall provided  between the inner peripheral wall and the outer peripheral

yvall near the softening-agent 20introducing-port, and wherein the latch hole is provided near the
inner peripheral wall or near the side wall.

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

LN

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 sofiening agent into the water receiver tub during a rinsing
10 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; and
15 a softening-agent introducing-port lid adapted to cover an opening portion of

the softening-agent introducing potrt.

2. The washing machine according to Claim 1, further comprises

an irtroducing-port rib provided around the softening-agent introducing pott.

20
3. The washing machine according to Claim 2, further comprises
a lid rib provided outside of the introducing-port rib of the softening-agent
introducing-port lid.
25 4. The washing machine according to Claim 1, wherein

the softening-agent introducing-port lid is shaped to be substantially convex in

a vertically upward direction.
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5. The washing machine according to Claim 2, wherein
the softening-agent introducing-port lid is shaped to be substantially convex in

a vertically upward direction.

6. The washing machine according to Claim 3, wherein
the softening-agent introducing-port lid is shaped to be substantially convex in

a vertically upward direction.

7. The washing machine according to any one of Claims 1 to 6, further
comprises:

a latch portion provided on a surface of the softening-agent introducing-port lid,
which faces to the softening-agent introducing port; and

a latch hole provided in the softening-agent introducing port, in which the

latch portion latches.

8. The washing machine according to Claim 7, further comprises:

an inner peripheral wall; an outer peripheral wall; and a side wall provided
between the inner peripheral wall and the outer peripheral wall near the softening-agent
mtroducing-port, and

wherein the latch hole is provided near the inner peripheral wall or near the

side wall.
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