WASHING MACHINE BACKGROUND OF THE INVENTION 1. Field of the Invention 5The 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 yvith suspension 15 rods 102. Insidg yvatgrrecgiyerimorL03, 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/dewaterin
g tub 104,
through V belt 108 and speed R2aGdHER MebhAME 25209 ENTIPN circulation water path 110 and

water-sprinkling ngzzle circulation water path 111 are provided, such that they extend from pum
. ’ p
chamber il@%%oﬁé?ﬁgvgﬁ%wpenphery of lower blades 106 for pulsator 105 to upper portions of

Washéng/ dewaten@get%e%%. 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
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 103
or washing/dewatering tub 104, through V belt 108 and speed reduction mechanism
20 109
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,
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-sprinkiing circulation water path 111, respectively. Drain valve 115 discharges



25Lint 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, 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 control portion 119.
Washing{dewaienpgdul, 104-is peeniciethbal it uppeatepdetidn;abith flgicuraecsri0ddhalleviating
vibrations during dewatering, and this fluid balancer 120 is {)rovid.ed with softening-agent automatic
flow-out gevibect2da(zefecdodd nexafiinell ppgdinse ket ﬁu‘ﬁh&ré}igﬂ%%%gﬁ% "B Unexamined

Japanese Patent Publication No. 2007-117328, for le). 10In order | utg that tap water is
supplied ﬂﬁﬁf&ﬁlﬁ!&“%@@ﬁl\?@tﬂé‘?@’ﬁwéQﬂsi&eigf’@%%}%d el\‘}(\%‘ar:le%gngﬁ% %%3 in water receiver tub

103, water feed port 116a communicating.with water {aedivalys. il is:placedabove epening portion
120a of flthd neer 1 iigr(%l\’/v{zys’}ﬁiH‘B%fﬁzwatering E?{) 104. I—?[éreinafter, there will be described the

structure of softeningagent cagadaz. kawdhishiforms a portioprofisofteningsagart autdinatic flow-out
device 121.  Fig. 12 is a perspective view of softening-agent automatic flow-out device 121 and its
surroundinggfandeseilbingrthe Gtfuctelieodisasteringtiageriumse dovisTEmyaMtidhs Wikhing machine

100. Fig. 13 is a view |Ilustrat|n%the cross-sectional structure oﬁéhe ?% e sogt%lngféqglem automatic

flow-out dealiea2128rd 1 P9&arFthaMETIne-288H FRIPREH Gn £y L2, ‘Soffening-agent case 122 can

he attached and detgched to and from-flui lapcer, 139.Hadsradisercanfisgenargensedtening-agent
case 122 FBRAHOIIHarihEeF 12 ail?’ln g&%ﬂﬁ%% uce a softéning agent into softening-agent case 122.

Further, ﬂk%lé%"e‘ﬁﬂﬁ?ﬂa@iggﬂ@opﬁ%iﬂqqﬂm seftepiagrrgent introducing port 123, 75 at the portion

thereof where softening-agent case 122 is placed. Accordingly, the user can introduce a softening
agenginto softening-agenteaseut2 AthronghesofierinppEgdntantrotinecport 123, \itAdtiE disengaging
SOftemng-;gsi?; g? S\;}as-hziié/dewatering tub 104 in water receiver tub 103, water 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-oui 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 mto softening-agent case

122. Turther, fiuid balancer 120 is provided with softening-agent introducing port 123,

at the portion thereof where softening-agent case 122 is placed. Accordingly, the user

]
i

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

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

fow-out device 14131 when s eyt isupResufogndesmibng e befaviorof the

softening agent flowing in softening-agent automatic flow-out device 121, in conventional washing
machine 3RRcEg: 15 anghligng bodrersrassacthianalviswseiop deovitsig thet evéeRtof the
softening agent in conventional washing machine 100. As illustrated in Fig. 13 %%%Fi . 14, at first, the
softeningsagehinghithvsiers istnreage SThIBLBRNINGISH SRt LA 43 PR BT LERC6f a washing

process, moves to first room.148 throUu h first m%v%{la?%ee}rartgr%ﬂj as indicated by arrows a, due to
centrifugal ie AU e HIS BRI Protess 4rer the cormpletion of the washing process. The

softening agent Vr@%%%%ﬁ %‘ﬁ&@&ﬁ%&f 100 48 His kemtatiachaskta Quterwal A5peofifiest room 148,

due to centrifugal forces, in the area 20 designated by b, until the completion of the first dewatering
process. Riydngsdhe 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 indjcated by
arrows c. Neithgillerstretad Figigl L makfa Hherersiing serhsg &&eﬁ%omg%tt%?t ifd room 152
through third movement path 151, as indicated b r.rovvﬁ)g, due to centrifugal forces during the
second dERATBRISPBFBeeR SHREPHEHS i ﬁ%ﬁ?ﬁ%eflrs tinsing process. The softening agent which

has moved to third foom 152 i3 keRLAHRAENGIP PUIRINAILIBL AT dltshige b dup iteentrifugal

forces, in the area désignated by e, until the completion of the second dewatering process. After
gp

the gempletipn,atthe secenddewaieriper Ripeess fheisaftiringthgenhpasses theoudiefourth
movement path 153, as indicated by arrows f (see Fig. 14). Further, as illustrated in Fig. 16, the

softening agent flasses throughefimy~auenpathlaBatis ineTeated $5/ Folvs g BhdONETEn, exits
therefrom through softening-agent flow-out port 155 and falls downwardly between water receiver tub
105 2l woBHIN ARG o 164, nShdiatih By SiowReRuomal (vt For YA

movement of the softening agent in conventional washing machine 160.
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 of a washing process, moves to
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 sofiening 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
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

room 152 through third movement path 151, as indicated by arrows d, due to centrifugal

3]
n

forces during the second dewatering process afier the completion of the first rinsing

process. The softening agent which has moved to third room 152 is kept attached 1o
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However, the structure of conventional washing machine 100 as illustrated in 10Figs. 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,
yvhich are provided in the inner surface of fluid 15balancer 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. conyegypal Washing Mackingd @ rifugh) We-sials okFitaldessoitening-agent case

12_2 stays near water feed port 116a. The assumption will be made that, in this state, to-be-washed
object 12¢-hasieesmaRitiosseddmmnastingédewatedagstub 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 watéftéectipornmigion of thpakcoRpESHRGBRERESEH e SFoHENISHREF Bbject 124

by 25 to BEMAHBEH)CE T4 TS S SEA R oinarts LS SpaR Ao ate foki it device 121
122 o o B i s 35 T hefner 13T e iy e he softening
agent in spfienikg-peeRikase 122 Rdmhteitkwateide fieducethelconvearntratigarfithe softening agent,
thereby inducing the problem of impossibility of provision of predete, mined perfoimance of the
softening porentdunddgaising procdhshbgween 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-agent case 122, which are provided in the inner surface of fluid
15 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 t16a.
The assumption will 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 is supplied from water feed port 1 16a.

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

2
h

to-be-washed object 124 to be scattered toward soffening-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 fiuid



SUMMARY OF THE INVENTION Embodiments of the present invention provide predetermined
performance of a softening agent, during rinsing processes. According to an aspect of the present
invention, there is provided a washing 10 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 balanggr.and adapterhie o dagefrens Repaltenikarageniikaiibiadhe water reasivigiktub during a
rinsing process; a control portion adapted to control an operation including washing, rinsing and

dewateringyighsefieming-aglectitiodusiegtpoitprof/idedsitidrariu ki belaticeetan dndonmgutticating with
the softening-agent automatic flow-out device; and a softening-agent introducigg-port lid adapted to

cover an oPeRISE JYriBRSPIRE SoREMFRYIaENe SrRFEeRIETY ek TEWRANS e A 4BRiSeiFERIne

according toe%rtng)l?diments of the gresent invention, even if water tries to intrude (water infiltration) into

the softenift -agerﬂq'ﬁtlﬁgaﬁlc%r?éoﬁo?? during supplying of water after the start of operations and during
washigg processes, it is possible to prevent the water from intruding into the softening-agent
introducing port with the softening-agent introducing-port lid. This can reduce the 25 possibility that
the softening agent in the softenin§taydvinRMontaticlHanN-dutddude mixes with water to reduce the
concentration of the softening agent. This can prevent degradation of predetermined perfoiilance of

the softening agenEreRHEERISIAG (ProYEsSHdNBRYEN PloSERmMTeRIOReh RARIRSE of 2 Fig. 1 s

a view iIIustr%tin the cros -slelctiogs%llstrlrj&tgsrse of a washing machine 5according to an embodiment of
the presentinventioree > SIS 2 A5HRTSpEctVe view of a softening-agent automatic flow-out device

and its surrounding, at 3 gialewherg fesofieningsagent ialadusingiprtdicdis.cirsesd Jfaggscribing the
structure of a softening-agent case in the washing machine according to the embodiment of the
presawt inventiine 1ompridhg asperspcssive Wevaet thedoftenihngphgedhtiautenadio fiodyoutdevice
comprising a rotatable washing/dewatering tub, inside thereof, a pulsator placed
rotatably on a bottom portion of the washing/dewateriﬁg 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
15 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; and a softening-agent introducing-port lid adapted to cover
an opening portion of the softening-agent introducing port.
20 With the washing machine according to embodiments of the present invention,
even if water tries to intrude (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 prevent the water from intruding into the softening-agent
introducing port with the softening-agent introducing-port Ilid. This can reduce the
25 possibility that the softening agent in the softening-agent automatic flow-out device
mixes with water to reduce the concentration of the softening agent. This can prevent

degradation of



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/dewatering tub, for

describing (g st el dsialed aoian i e washing.2Amastiiesseading o 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 crod3RIE&BRACHSRII{dStrating RieVbe¥favior of the softening agent moving

to a first room, according to the embodiment of the present invention. Fi]g. /Bisa cro,s%w%gctional view
Estéucture ora waﬁno rr{ﬁc me .
i Ing‘to the embodiment of

illustrating the beHagior bf the SEAENTHE HEeRE ARG Ta A hitd Toom, aceor

the prgsena}ciglo\l( pritj}ot%.an emﬁ&%ﬁ%&ﬁ&‘tﬁ%"gﬁ%@%ﬁ?H?v%%ﬁw illustrating the_ behavior of th_e softening_
agentflowing into the water receiver tub from the softening-agent automatic flow-out device, according

to the embodimentpf thes presepb#mention. of a sbfgrinig aodiewiloisatga-casdevheranthe
softening-agent case is positioned near a water feed port, in the washing machine according to the
embodimeint efithepiesent mwattionhere a Rif@iBgage inEeasingatit érodessdetiBhal structure
of the softening-agent introducing-port lid, in the washing machine according to the 10embodiment of
the preserfSvaNtBAle STyeiyTe OA IS ARREARE S8t Hin %&’éﬁkﬂﬁ?ﬁrgﬁﬁ}}?ﬁf@%&ﬁr 8N4 its
surroundin(%, in abcgse wthefr?ha I%%hnrtl%eeiﬁt%rgvided at a portion other than the.outer peripheral wall
of an intro F@-Bolrrtnﬁ%, or cfegcn%lng the striicture of the latch hole, in the washing machine

accorgyng to the emhodimentefdhe-presaBkiRYeRtQBftening-agent automatic flow-out device
and its sﬁrrounding 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 iliustrating 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 in the washing

70  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.

8]
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Fie. 7A is a cross-sectional view illustrating the behavior of the softening agent
moving 1o a first room, according to the embodiment of the present invention.

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



15 Fig. 10_B 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
j[he str.ucture.z of the latch hole in a comparative example, with respect to the embodimenf of the present
invention. Fig. 11 is a view for describing the cross-sectional structure of a conventional 20 washing
machlne._ 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,'mf?vingl%&ga &%@?r@o‘ﬁﬁ%ﬁ%&@%ﬂ@%;ﬁmﬁ;ﬁ@ﬁtimab%ﬁm:r amoéthersoftening-agent 75
automatic flow-out device and its surrounding, for describing the structure of the softening-agent case

in the conventionaigvashing erachioeidrig. vidws Hustases dutibebi Wik g bhh sosshEm fgahent
autom_atlc rovy-oqt o_Ievi_ce when it is viewed at its upper. surface, for descrifin th? gehavior of a
softening fheyeimefiow theimv s sefeeringiadem é@ﬁ&‘f’gﬁﬁlﬁb’ﬂ%‘ﬂﬁ*’d’émﬁ?‘? & @6hventiGhal washing

machine. Fig. 15 is a cross-sectional view for describing. th [ i
: 1>1s 1 : e & g the movement of the softening agent in the
conventicHAPHRRAING HH &EHA TG Teis r%%%%s{%\é%rﬁorlllal view for describing the movement of the

softening agent in:fheconventiongl washing maching<fig dfismmyieveillustaiingoaniexamplary
position of the softening-agent case
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

10 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 1ib, for describing the structure of the latch hole,
iﬁ 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 1s 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 swrounding, 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

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

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



when a series of operations have been completed, in the conventional washin [

DETAILED DE_SCR_IPTION OF THE PREFERRED EMBODIMENT Hereinafte? renri(t:)?)lgi?r.\:rcl)ts of the
present |nyent|on will be described, with reference to the drawings. Fig. 1 is a \;iew illustrating the
_cross-_sectlonal structure of washing machine 50 15according to an embodiment of the present
invention. Washlng machine 50 includes washing-machine outer frame 1 (a main body)
Was_hlng-machlne outer frame 1 suspends water receiver tub 3 with suspension rods 2..Inside water
receiver i3, washinaldgwaiernadup isstefssablymiexidbihiashiiigidenetiersgia is provided
on its bottom porthn, Wlth pulsatorh5', such that 20pulsator 5 is rotatable. Lower blades 6, are provideél
|rr1]tegrallya‘g/¢th Plisater in. mmwgpottmmﬁﬁv@@b’cﬂ@été?%% Nhéh?n@?&%%]t%?ﬁ%g tub 4
through v belt 8 and speed reduction mechanism 9. Lint circulation water path 10 and water-sprinklin
nozzle circeshifermeabéie.  path 11 are provided, such that they extend from pump chamber 12 °

;iurg und the OUterl‘ZESgP%iesh ery of lower blades 64ar PISAREOHR HRRRIRetINGOkvfeshing/dewatering
5 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.
10

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

Hereinafter, embodiments of the present invention will be described, with
reference o 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 5, such that

20  pulsator 5 is rotatable. Lower blades 6 are provided integraliy 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 puisator 3 to upper portions of washing/dewatering tub
4.

Lint filter 13, which is attachable and detachable, and water sprinkling nozzle



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 andwater-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
operationg;ineluding washing, Hinsind A ddewatesme: Washingidewateriag-abe:disipkdvided, at its
upper portion, with fluid balancer 20 for alleviating vibrations during dewatering. Near the center of
fluid balaneeniaQothetecis fdiprolideshsaftening-Ayeimt valtematidifidwgas denea 2 vakapted to flow,
therefrom, a softening agent into water receiver tub 3, during rinsing processes. In order to

ensure thatel weaiiers Bhpplied it Wafer e JAVRAR'ES tha'fside B waBAgu&Etering tub 4 in
water receiver tub 3, water feed port.16a communjgating with r feed is placed above
opening 58?53’r?r20t§b0f fuid ig}r?a‘%a it /‘é%e‘% A BRI Piadace

ncarso i was ing/dewatering tub 4. Hereinafter, there will be

descﬁ“%@&&%%%ﬁ&f saftening:agent crse &2 whishifernssadrortieniofsefiening-agent automatic
flow-out device 21. Fig. 2 is a perspective view of softening-agent automatic flow-out device 21
and its sufieuBdings aippstatewhieréysoNéningradedtiinitoducingigromiid 2eris@iepesd2d%or describing
the structure of softening-agent case 22 in washing machine 50 according to the embodiment of the

present invaislion. PRTTSs aoperapertive WeWBtEhefah i state WHBRe soREningeRGEHINe
introducing-port lid 26 is qpened. As illustrated in.Fig. 2, softening-a: G My ttached and
detached foh -GerEﬁ&%ba%ﬁ%gﬁvd&S S Bhioh Towar Wgﬁ%ma&gﬂﬁ%ﬁ 2had

. the directiontoward the center o balancer 20.

25Thus, aaﬂéx?{aﬁﬁ@ inHadyge cﬂxﬁﬂﬁ%&@ﬂﬁﬁt iR softening29ent a3 R3e8Y20, 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

[,
Ly

balancer 20 in washing/ dewateriqg tub 4.

Hereinafter, there will be described the stracture of softening-agent case 22
which forms a porfion 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 soflening-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 is 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 iniroduce 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



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 Sintroducing-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 uppgrsurface 252 afintiedugingport rigenindlyid balancer AGidhanerie provigadibearing

Gi
portions 27. Shaft portions 26d at the opposite ends of softening-agent introducing-port lid 26 are
inserted igdpeatingAedtions 26fenthd-0coftenirg2agerinintkoduciAgpporitlid 2 éris wingctored to be
rotatable in the radial direction of fluid balancer 20. If the user rotates softenin%-ﬁ%gent introducing-port
r

lid 26 townedpherdenel 3 daskiigPriEdISHE Water fantad Hijegralling haReTeseriehvseh of
softening-agent introducing-port lid 26, sqftening-agent.introducing-pert lid pens ning-agent
introducintport BEPE ué’@?{ot%? s gg%ter‘?fﬁtﬁ?a eeﬁfpfgrl%?tro‘ﬁ%%in@%brt Ii%ﬁ%%%ﬁntﬁe%%%ﬁection
opposite fig oéﬂgé?%gfiﬁ%dt%’?sf diiheaegrisrofvashingmashing autafifsamenk. seftening-agent
introducing-port i closes softening-agent introducing port 23. Thus, the user can introduce a
softening ageRtintRsefieringReent sasm@ddhepughsofterifg-agent introducing port 23 in fluid
balancer 20, by opening 20softening-agent introducing-port lid 26, without disengaging softening-agent
case 22.  Fig. Mes anpensiliisteatiripohiattpdysiseaishaibsiustibaidrabresing-dgentare

introducing-port lid 26 and its surrounding, in.washing machine 50 according to,the embodiment of the
R Shs

present inBEHEGH FRSRTTBAIAPCEIES is provids PAtiort Pestriction po S35, Batation 25

restriction portion 28 LesUisls Hﬁ%iﬂg%@f igtation, of safiening;agepLiniodyRingsort lidR6, as
illustrated in Fig. Z,alglg. 3'and Fig. 4. Rotation restriction portion 28 restricts softening-agent
introglyicingsRRH:HEL 26N BUEkAcHRYHRS toiprevent softeningtagent 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 Z3. If the wuser rotates softening-agent
15  introducing-port lid 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 belancer 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 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
25 restriction portion 28 restricts the angle of rotation of softening-agent mtroducing-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 fo prevent sofiening-agent
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introducing-port lid 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-agentintroducing-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 i 1h,23. s pesifiensd quisifie.chiniduginapReLtin 2o dOF i i@ viaw Uisizating e
cross-sectional stricture of a latch portion 30 and its surrounding, when they are viewed from the
rotational gepten ofhewasbingidewatering dubode fan lestribingstharstdstime rsfrigtsh portion 30 in
washing machine 50 according to the embodiment of the present invention. As illustrated in Fig. 3, Fig.
4 and Fig. 5, latchportidim@8.igpitivitet:érin Bigurtacaepet GPEEREENIgRY SN AHEHEEIG  port lid 26
which faces to softening-agent introducing port 23. In so%tfnin -agent iﬁ‘l”;%d“%i{é? ﬁ%ggi’ there is
provided fcR hofe SRIRAWRICH T JUItich 3B9aTEREE. ThereTarE WARH Softening-agent”
introducing-port lid 26 closes softening- ntintr i o] , latgh.partion:3QJa 5dn latch hole
31, as illug? gféudjﬁialg%].tﬁrgaﬁfacé n%gfnggci: itr:lzlg 58(c)%grida§vliar?gBth(%tt %%r?mqééﬁ%gng? g?&cthgrﬁciill be
describedsfyy{yﬁig%sggﬁﬁtgl%@@@;%mggeof 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 WashingamithingauteFfahendany, thewisusheasssinplusngmstilittrated).

Then, 25 motor 7 (the driving portion) rotates washin /dewgﬁggg}%&;é 'rht%]%tnl? rpl%lf&d opposite

directions 2&riél prevideduitier 8igaasd 80 Jét 4 eration portion (not
llustrated) displeys, thergon & [eGHired U
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 1s 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 iid 26 closes softening-agent introducing port 23, latch portion 30
latches in latch hole 31, as illustrated in Fig. 5.

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

The user opens lid 18, then iniroduces to-be-washed object 24, such as clothes,
into washing/dewatering 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,

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_wa_lshing agent. The user introduces a washing agent to a predetermined position (which may be
j[he 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 througi wal iiﬁ!egggﬂﬁ.ve e user id¥IRRARLIRIGHTIN AMeUthelidanmiater fiastieeen supplied
u

thereto, pulsator 105’is rotated in the noi'nal and opposite directions, thereby performing a washing
process fogwashing tebgrwashed sbjegtiRde/dewaktier thercOmpietiorpofithrelirashinggprdcess for a
predetermined time period, the washing water in water receiver tub 3 is discharged to the outside of
washing-nmdching uper fridn 861 audrduighdgeain sy aveermings Mawashhg WP s 285Bken

discharged, washing/dewatering tub 4 is rotated at a higher speed (for exam for

perfol minélé"ﬁr%} %&t@ﬁ“ﬁéﬁd@é@&mm% Rﬂ‘%&Tﬁé{%&% r%spel1 efiSh Br the firs ]%es%/gv%lﬁr%ggég%)éess, tap
raverss Hpled LSt Adal AN ARAIoRA 1 ralBled it ek akans omRaste diectons,
thereby pe f_ormln irst rinsing’ pr’%cess for rinsing to-be-washed object 24. After the 20 completion of
the first ringingrpeess:the nashingmiaieciosalRr receikehivinsisdisataegsibtd trecsutside of
wash!ng-machlng outer fra_me 1 and,. then, a second devyateringéﬁ)rocess (for example,
washing/deiwaferingtub béssrplied avia higHeREPeraNIBENerStdtvIRavalEdast RESHiRY/dewatering
tub 4 being 300 rpm) is erfor{ned. I_:urther, tap water is supplied thereto and a final rinsing process is
performedopgharastisctaalfing water in water receiver tub 3 is discharged, and a third

dewatering proces f{for example ing/ ' i ighe i
. example, washingidewatering b hisyoiaier gt highan sperdiwith the
rotational speed o ngﬁlﬁlde deES\I/ater%ng tub 4 beingBSO% rpm) is perforrlr?ed. AftérBthe third

dewgtering progeasihasReRmRariampdotne diparation enssNextothens wilbéidesoibed the
be_haV|or of the s_oftemng agent Whlch flows in softening-agent automatic flow-out device 21, during
this operationwkitir is-deressiseotipraldiew of softening-agent automatic flow-out device 21

After the completion of the washing process for a predetermined time period,
the washing water in water teceiver tub 3 is discharged to the outside of
washing-machine outer frame 1, through drain vaive 13. 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 1s
discharged to the outside of washing-machine outer frame I and, then, a second
dewatering process (for example, washing/dewatering tub 4 1s 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.
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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 behavior of the softening agent flowing into water receiver tub 3 from softening-agent
automatic flow-o viceRld dewﬁ@ﬂ{gﬁr@é@@ inFiged paddnigsd, thetopétasisaftading-agent case 22
is detachably provided, between outer wall 44 and inner wall 45 of softening-agent 15 automatic
flow-out device 2&grovideadvinl fluidibaiabettiRtheRlong thiclewitiichiorn aesreniRgagertdase 22, first
room 48 is provided through first movement path 47 and, further, second room 50 is provided through
second movemeptigathAeENEt FEomossdgeesAd ABUBRENT BREFHE™and second room 50 have

downward inclinations in their bottom surfaces..in order to facili gglﬁwgm%g@gggilng agent from
first room 48 20 tg\}ﬁaﬁdl%%%??&'%%‘?% view Olglsj?ﬁﬁeer}l,nfﬁi% errlci[ogr;ﬁ}%%%si provided through third

movement path Si, a ing- | [9BSR ovidrdshsoughstauiinmayament path 53
and fow-c‘ﬁ%&%ﬁ55\2.5‘!?%?%{%0%?%%29%%%0/ nf%:/%%l%%ﬁth 53 and flow-out path 54glhave downward
inclinationgqitheir Retemsuiiasesuicnade fiosfaditidteitae llous ofittie 2BsBTteriiy dgett from third
room 52 toward flow-out path 54. There will be described the. movement of the softening agent in
the aforeméntioneessttuatmeiont firEurthersGiteniy Hgert e 1R intoHULEs At s tening-agent

case 22 at the start of the washing process, moves to first roqm. 48 throuah firstmovement path 47,
beyond thBRAISUpfRE W%ﬂﬁ@%iﬁ%‘?‘étgg}‘?tv%éoz%sgs“iﬂ |CA§£%S§?§??§%; ag%}he to centrifugal forces
during thefrst dewatging proeess afies e sormplatien aliemashingprcessdsee bignb and Fig

TA). e softening agent which has moved to first room 48 is kept attached to outer wall 56 of first
room 48, dugdecentifinaaliarees intheareaxlesiynatediby brosstikthiowd mistetidhotaefirst
dewatenng process After the completion of the first dewatering process, namely, during the first rinsing
process, thigesaftaning ag%rﬂhmosﬁ@t@r@ectﬁﬁwrdé%@@w@@gWé@éoﬁ'ﬁcﬁﬁlﬁ%rﬁéht ath’9, due to the
inclinations provided 10in the bottom surfaces of fi{st room 48, second movement path 49 and second
room 50, &S HEIEStaEr By AHIeNE ¢ {886 M %6 21 Next, the softening agent moves to third room 52

through third movﬂgeﬁfgg th.31;thre! 9hstha%éi"?il@}?rf%&%@%@@%%%ﬁ%@@ﬁ/&@lsedm t@ centrifugal

forces during the sécond dewatering process after the completion of the first rinsing process. The
detachably provided, between outer wall 44 and inner wall 45 of softening-agent

15  automatic flow-out device 21 provided in fiuid balancer 20. Aiqng therewith, from
softening-agent case 22, first room 48 is provided through first movement path 47 and,
further, second room 50 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 35 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 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



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, hamely,
during the final rinsing process, the softening agent passes through fourth movement path 53, as 20
indicated by arrows f, due to the inclinations provided in the bottom surfaces of third room 52 and
fourth movement path 53. Further, the softening agent passes through flow-out path 54, as indicated

by arrows g due to the inglinasionsiproyidedinibeatinm srstasesnabieurth frevementath 53 and
flow-out path 54 and, thereafter, the softening agent exits therefrom through softening-agent flow-out

port 55 angdals Bhdenrvemdlyhetwide hoyatdrthecenibstuia® afdaiesHiagiauwaing téb 4, as
indicated by arrows h (see Fig. 6 and Fig. 7C). As described above, in washing machine 50 according

to the preiseitatefinoairaBitatdErIscEPoes SoFeshitg agehE intro dRRGIBPRGD8 Wiich covers

softening-agent introduci ort S,Oaboves ftening-agent.ntr %cing port 23 communicating with
softening§5§8WéLe§@§§%£Wa PeFIRESd gﬁ%gﬂaggﬁg PAllc?(':c?r l?hgly, before the start of an operation

and during washing PIOEESSES, k2 SiAls whers softeningragent infredusingtpartdid2iaovers

ful

softening-agent introducing port 23, even if water or the like is scattered from above softening-agent

introducinggpost 23 fitis possitie daepreventiwedhtusion: (whteminitteatioa)edf hlid seatteredd water or the
like into softening-agent case 22 through softening-agent introducing port 23. Fig. 8 is a view

illustrating emgaseowhefe Beftlinhgdaye Bes P2 S posifid e d EOnERP SRS eld B5rt 184, in washing
machine 50 according to the embodiment of th tresent in\éggtisgn R SO&%&HL% &ﬁ%g{%q that, as
illustrateddAME§TBS BRERHJHYE 1?45@?@% Sl FSE DGR a, ﬁtg ‘

yS near water port state where

to-be-washed oBigcha4 BASRRRIIWAdKCRR RIRAERNAYIMCNREIAG oihadpio fhesdelnity of
ao

opening portion uid 15 balancer 20. When an operation is started at this state, and tap water

W isjpupplieghiresrwaiarfeed pofidbaceves itepadtianeitap: watlerd Waisl seattedadarotid
softening-agent introducing port 23 due to to-be-washed object 24, it is possible to prevent tap water
W from intudtidgdtd softenivigedgent iatdoducing port 23 and softening-agent case 22. This can

reduce the possibility that the softening agent in 20softening-agent case, 22 mixes with water to reduce
the concentration %Fi‘lﬁeﬂ%ﬁféﬁtﬁﬁ{jl%ﬁ&%?f ?H8V§B§Op 1%6%%’5 %&%&%@%gp pre 8%\%[%%\%%

performang: £ t%g‘(%blghsgge\@izﬂpsurface, 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 T'ig. 7B).

After the completion of the second dewatering process, namely, during the

final rinsing process, the softening agent passes through fourth movement path 33, as

20 indicated by arrows f, due to the inclinations provided in the bottom surfaces of third

room 52 and fourth movement path 53. Further, the sofiening agent passes through

flow-out path 34, 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

downwardly between water receiver tub 3 and washing/dewatering tub 4, as indicated

]
L

by arrows h (see Fig. 6 and Fig. 7C).

As described above, in washing machine 50 according to the present
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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 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
softening-agent introducing port 23, which can prevent the intrusion of the water into softening-agent
introducing port 23 in the horizontal direction of softening-agent introducing port 23. Further, when tap

water W i, sypplied, from watehfeed pod, k6t inRassinle aprevest watarssoatietieshagaund

softening-agent introducing port 23 from intruding into 5 softening-agent introducing port 23 in the
horizontakgiiegtigraaswelas fiin above Zhftebing: agefitimgodgaingipord28inthisaanurther inhibit
the softening agent in softening-agent case 22 from mixing_with water to reduce the concentration of

the softeningayertatingichvthn SereienEregaht Reedegratiaiioh sepredtersiNEaPerfdfiMince of the
softening agent. 10Further, in washing.machine 50 accprding to the.present i i as illustrated
in Fig. 3 afaRI§ 8 Sohenhig g eAt: ﬁ&au‘%:?ﬁb@%%‘%t%gioig’%g ré"(?i?f‘e‘%gvﬁﬁ]&f? gr%)%% g%fthat lid rib 29
is plaged qutside | 8%94@%9%%9&% Thsrefaredt isnessibledmblaskwaias dowingparthe
horizontal direction by the two ribs, whlcﬁ are lid rib 29 and introducing-port rib 25, thereby further
preventing intsusiomsvefswatendrindis sofleninpfagenbinteadiicinig popeaBinthmtiod zomntaldirection.
Further, in cases where softening-agent introducing-port lid 26 is made of a resin, such as
polypropylefepdsBBlegolyetisie s, ipoNmardoris inhdvatiemhfibs s ot WIS EURBHES of a gap

between introducing-port rib 25 and softening- entingrodu ing-port lid due to thermal
deformatidRe dOFHRYESISINTAY %6?‘,1%%Sggfgﬁﬂ%ﬁéﬁgdﬁﬁﬁ%‘%%&oﬁs% ‘and the like. However,

with washing mactie 0, aeea(dinguaie,PLeSeR ROdINER g MQUSIOT L i iR ean increase

the strength of softeriing-agent introducing-port lid 26 against deformations, thereby reducing the
possihility gf defermationsef sefiening-agent iniddueing-porititha6oThis aahcdihaniceflthe intimate
contact between softening-agent introducing-port lid 26 25and upper surface 25a of introducing-port
rib 25, therebycfurithempreventing intrusions of water into softening-agent introducing port 23 in the

horizontal direction. As described above, with washi chine 50 according. to the,present
' It will be assumed that, as Elkustrateg%mg. g‘, S0 enmg-agegt Qas2%h Stays

near water feed port 16a, at a state where to-be-washed object 24 has been introduced

into washing/dewatering tub 4, up to the vicinity of opening portion 20a of fluid

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 possibie to

prevent ta§ 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 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 softening-agent

-

15



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 aunt. 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 in the vertically upward direction. With this structure, it is

possible %ﬂ&@b@aﬁgf ening-agenhintodkciaarnast fid26diave avedueednianspoitioagdd thereby

increasing the strength thereof against deformations. This can further prevent the defoeration of
softeningiagentdnogueing-pothdih@6zdniathdirethisrcan fufthenenliancanthetinirgareeddtact between
softening-agent introducing-port lid 26 and upper surface 25a of introducing-port rib 25, thereby further

preventingurtresiohsiofwataieintd SoRenig AEh AL IR IR I IENSAZBREST Gifection.

15Further, water dropped onto the er surface of saoftening-a AN quflc'mg- tlid, 26 will flow
down frorf‘i"%@ﬁeﬁ‘fﬁﬁ%‘ﬁ%rﬁﬂ’l@édﬁ#ﬁ ST 63%@%:1}!1&511&&%%?5;% tr%accumggti%n of dropped

water.on the. Upper S%%ﬁ%%rgﬁﬁaﬁgrﬂeg-ggqﬁtﬂwrﬁgﬁgmapaﬁé@i&@,. Fhisctansreducatibe: possibility of

existénce of water near softening-agent introducing port 23, thereby reducing the possibility of
20intrusiogspefwatesdata RaftRRing-agant trothisinanpbrttd: inhibfuithexinnieskiwginiachine 50
according to the present embodiment, as illustrated in Fig. 4 and Fig. 5, softening-agent
introducingpionitigt@61 previdddiwith TatsipHoMion SO BniftsTetiac B0 sORRAERL Lo
softening-agent introducing part 23, while, in softening-agent introducing pert 3athere s provided
latch hole SS1FHRRIH I alth Porfeh 3 Ygigﬁegfef’ﬁél?ef%\r@e, (\i/veﬁé%g%%?t%gni%?g-gzéen%?h[tr%ducing-port lid
26 closes softening-a intraducing part 23, latch portion 30 latches in latch hole 31, which
enhances}%ﬁ%toin |?§§Fg) %ﬁé%%t betv?eeg%séftening-agent introducing-port lid 26 and upper surface

portign 25a of intreeluGing-pORE2D. fiadher & ilustatad incFigeSpwhen latchobons81 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 ugéuinrfoething theiefod, fog- élfxanﬁ;ﬂe;lxgrﬁgﬁnéﬁmrﬁgt@g]g@%g@s%ﬁgsdfrfb\fmﬂng )
Softening-%%erri]ig glérglg:lﬁcgggg-ﬁg rrtllljle‘:) is placed outside introducing-port rib 25.  Therefore, it is
possibie to block water flowing in the horizontal direction by the two ribs, which are lid
1ib 29 and introducing-port rib 25, thereby further preventing intrusions of water mnto
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 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 the present embodiment, the provision of ld 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 1ib 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 fo the present
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J26 using a lateral slidable mold.This offers large advantages in tenns 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 pushed upwardly by
the water flowing thereto to be 10 separated from introducing-port rib 25. This can reduce the amount
of water which intrudes into softening-agent introducing port 23 between the surfaces of
softening-agent introducing-port lid 26 and upper surface portion 25a of introducing-port rib 25 which

contact wiffy each ather. thereby fustheseding:the BeRsiRibgbintysions b water nts:

'softenln.g-agent introducing port 23. 15Fig. 10A is a view for describing the structure of latch hole 31
in Wash|nggrmﬁghiﬁﬁy@@g&@ﬁ@rd&ﬁ]@ﬁmﬂﬁ&&mhhelimnemaﬁemoégbﬂﬁnfmgﬁgﬂm#tﬁ@?emg. 10B is a’
view for describing the structure of latch hole 41 in a comparative example, with respect to the
embodiméntlaf thie ymasendagveduion. of predetwmﬁ@%a%ﬁ{gé%}w 81 AR I 480 In Fig. 10B, latch

hole 41 is formed in 20quter peripheral wall 25b of introducing-port rib 25 '
_ N 250 per we f  this ease  due to effects
of centrifugal forcE&caiséd’ Wt?ﬁguﬁ%%l%%%(gﬁ%ﬁacﬁgsnsssg WaS Fga}é%v%a?gﬁég%%ﬁﬁ%%ﬁng the first

de""a§e”ﬁ%@é@ﬁ?ﬁ%@%ﬁ%%% %9%3&&%%9&%@{&95@9&%%%% 22 mayfiovdeversely e above

softening-ggen ucing port 23 through latch hole 41,  which induces the possibility that a
predeterr;fj%g@m%&m(g{the softening agent can 75not flow through softening-agent automatic

flow-out device 2_1, thereby making it difficult to provide predetermined performance %f thg softening
agent. However inithillpsesart enibadimeriiceisshaetritEtmipRpsPeiglid 45628 Brghare

to be substantially convex in the vertically upward direction. With this structure, it 1$
possible to make softening-agent introducing-port 1id 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 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.

15 Further, water dropped onto the upper surface of softening-agent
introducing-port lid 26 will flow down from softening-agent introducing-port iid 26,
which suppresses the accumulation of dropped water on the upper surface of
softening-agent introducing-port lid 26.  This can reduce the possibility of existence of
water 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. 3, 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 latch hole 31 in which

25 latch portion 30 latches. Therefore, when softening-agent introducing-port Iid 26
closes softening-agent introducing port 23, latch portion 30 jatches in latch hole 31,

which enhances the intimate contact between softening-agent troducing-port Jid 26
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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 SOfgeQggfggggggrggmm-gp[ﬁ{}@@@gﬂgegblm@nens.urfanﬂ}%,aaaﬁhmméirﬂglﬁart rib 10 25.
This enables é cing softening-agent introducing-port lid 26 and shaft portions 26d of softening-agent

introducingpaghlidi26 hahove Bofteminbragent introdudimgdsorrRartisesHaBed’shiting
softening-agent case 22 in softenglq%-agent automatic flow(;f

gent device such that softening-agent
case 22 can befattachadingerets il HBERRe M Eréf 6 éjzgfgc%sr%}ﬁé% 1‘L,mté}\I/l@r‘mLﬁ v%eé%?éﬁ?ening-agent

automatic flow-out device 21 is positioned in the rear side of washing-maehinggiieifame 1, namely
below reé‘r%ﬂﬁé‘bé”%&%ﬁ@%% eo?ﬁ%%ssiyaoif Upperframe g%g%/%%? as illustrated in Fig. 8 and,

therefore %ofaespingéagi%{&g\utgm%ig flgwrout devise Al-staysrat asdesitiagewhich terakesat hard to
introcfucth e sorﬁ%nmg agent into softening-agent introducing port 23 from thereabove, 20 the user

can introdygg: fhesaftenirncagent thereinto, by detaching and attaching softening-agent case 22. This
can suppress intrusions of water through the upper surface of §th_eﬂing-age&{[ein\;{q%%cin& port 23
during washing pitetssespvihileraintahind Usanimy SuRfa HET tRAE of cohventional structures.

Further, in washing machine 50 according to the present odim &@&2%3@&%@@ dtFig. 2 and
Fig. 3, shariseReedsd m@@m%gp%‘énﬁmr%dl}éina?g%@ id 26 are placed in the side of

softening-a %%t introducingrparklid, 20 which.s clesertaithecanteref:fiigviralahesn@oarnd also in the
circumferéRtar ditection and, further, theré is provided rotation restriction portion 28 for restricting
softepying-agentdniradurcing-partiid-grinisuch a Way astoplece thsefiemigAgeHEtY8licing-port lid
26 from rotating by 180 degrees or more. Accordingly, even when softenin -agen]'fjntrodgf;ing-port lid
26 is openadudssillistrated i fig-2EasofténiagusiRat iRRBduting2SoER 2&§q?nc|?ﬁé§‘°es |

softening-agent introducing-port hd 26 and upper surface portion 23a of
introducing-port tib 25 which contact with each other, thereby further reducing the
possibility 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 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

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
fiow 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

75 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 -
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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 flows 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. Thig makes i easier.tq intqgHaedhe sofiaeing:Agapialthereys improdngitiis asabifty.

Further, evén if the user forgets to close softening-agent introducing-port lid 26 after intruding the
softeningjagentdnte-poftaitirgragdhiintnadireimpuin 26ftaSmpheenhdrageRe RS dEEMERNort lid 26 can
not be opened by 180 degrees or more. Further, shaft portions 26d ofvgﬁfte in -aggntfintg;oducing-port
lid 26 areiptacecfienine- sadatoi BTG ARSht It JHGEHY -FEHIRYE whic ‘iglg%sefj to'the center of

fluid balancer 20 and, also, in the circumferential direction. Theref ver| ets to close
softening%@ﬁ?ﬁﬁ@oﬁ?&ﬁ?@tpﬂlﬁ’d VofteMing: agent Oﬁr%%%&ﬁc?ﬁzt%orgtgﬁg%%%n%%ﬁeffg close the
uppet surface Oﬁ?&%ﬁiggﬁ%ﬂ _inreduging.part 28owhen sefteningragentiptrodpcingipart lid 26
experiences centrifugal forces during the first dewatering process after the washing process.

Further, as:illistrateddpEig:mand Fighd sshteiningsagent introducing-port lid 26 is provided with lid rib
29, on outer side 26b or the inner side of its surface which 25 contacts with ?S{(‘?J{ﬁmn -agent introducing
port 23. Therefordiuithrib 26torastingamagiien e assrelitg Bl RH5He %l@gmén?ﬁg-agent

introducing-port lid 26. This can syppress, leakage of the softenin seftening-agent
introducinglb%ﬁiq‘?& v s &e%‘?ié{gg’ %o@gr% éi? TOVI e?%fb ning, agent ffomyspifening;

rding to the present invention, it is possible to

provide. prodetermined perfonmANcs. ofAisofiening ageat dhiag tisiosireaRssesparditherefore, the
present inventionts tsable in applications for commercial washing machines and the 5like, as well as
profggsionsl-usenashipMaebingSoftening-agent introducing-port iid 26 and shaft portions
264 of softening-agent introducing-port lid 26, above softening-agent introducing port
73 This enables structuring softening-agent case 22 in softening-agent automatic
flow-out device 21, such that softening-agent case 22 can be attached thereto and
detached therefrom.
15 Accordingly, even when softeningn‘agent automatic flow-out device 21 is
positioned in the rear side of washing-machine outer frame 1, namely below rear surface
1 7b 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,
70 the user can introduce the softening agent thereinto, by delaching 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

[
L)

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 fluid balancer 20 and also in the circumferential direction and, further, there is
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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 place'd |
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
fl_uio! 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

e SoeN B B iAot moaucing-por 1d adapted |
' _ ; g-agent introducing-port lid adapted to
cover an ppering ReHIOREF 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 iliustrated in Fig. 4, softening-agent introducing-port lid 26 inclines
5 toward softening-agent introducing port 23. Therefore, when the user miroduces 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
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 iid 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 264 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 1o close softeming-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 lid

26 is provided with Iid rib 29, on outer side 26b or the inner side of its surface which

[
N

contacts with softening-agent introducing port 23. Therefore, Iid rib 29 forms a wall,
when the softening agent is flowed onto softening-agent introducing-port itd 26.  This

can suppress leakage of the softening agent from softening-agent introducing-port lid
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the softening-agent introducing port. 2. The washing machine according to Claim 1, further comprises
an introducing-port rib provided around the softening-agent introducing port. 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. 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
accordingto Claim 3, wherein the softening-agent introducing-port lid is shaped to be substantially
convex in a verticalyisiowesd gicectiancddihdMoaiwashingtirchineatdo RiiEBRS EyeHdof Claims 1 to

6, further ' o .
predetermined performance of a softening agent during rinsing processes, and, theretore,

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

5 Iike, as well as professional-use washing machines.
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comprises: a Iatch.portion provided on a surface of the softening-agent introducing-port lid, which
faces to_the softgnlng-agent introducing port; and a latch hole provided in the softening-a éent
introducing pqrt, in which the 15latch portion latches. 8. The washing machine according gt;o Claim 7
further comprises:  aninner peripheral wall; an outer peripheral wall; and a side wall provided |
bef[ween the inner peripheral wall and the outer peripheral wall near the :s,oftening-anent P
20introducing-port, and wherein the latch hole is provided near the inner peripheral wall or near the

side Wa”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,

U

a pulsator placed rotatably on a hottom portion of the washing/ dewatering tub;
2 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, 2 softening agent into the water receiver tub during a rinsing
10 process;
a conirol 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
i3 a sofiening-agent infroducing-port lid adapted to cover an opening portion of

the softening-agent introducing port.

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

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

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

the softening-agent introducing-port lid s 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 o 6, further
comprises:

a latch portion provided on 2 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 infroducing port, in which the

Jatch portion latches.

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

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
introducing-port, and

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

side wall.

.
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