15

20

25

WASHING MACHINE Field of the Invention 5 Embodiments of the

present invention relate to a washing machine having a lint trap filter, a

fabric softener dispenser and the like installed at a liquid balancer of a
washing/dewatering tub and also having a brake mechanism for exerting

a braking force on a rotation of the 10 washing/dewatering tub.

Background of the Invention In a conventional washing machine, a lint

trap filter, 15 a fabric softener and the like are installed at a liquid

balancer of a washing/ dewater; %T\i ee, for e ple, Japanese

Patent Laid-open Application N(@%ﬁtﬁ- %;%)g%ﬁ%%’rcvhen the washing

machine is in a power-off state or only powered on but no operation input

is made, a braking force 20 is kept exerted on the washing/dewatering tub
thfteverth td@tién v tHelwib for safety (see, for example, Japanese

Patent Laid-open Application No. 2004-135955). Fig. 8 is a side cross

sectional view of a conventional washing machine. As shown in Fig. 8,

the 25 washiag machine ineludgs.outer ffame.1, V&{%P%Hl&%ﬁuse%'ld%%?e to a
in outer frame 1 by suspension rods 2, and -1 washing/dewatering tub 4
rotathblydisposediin Waterituh 31 Eurther; pafsator S-isrotajably slisposed £+ ene r
at a bottom portion of Washing/dewaterin? tub 4, and agitation blade 6

dispenser and the like installed at a liguid balancer of a
washing/dewatering tub and also having a brake mechanism for

exerting a braking force on a rotation cf the

washing/dewatering tub.

Background of the Invention

In a conventional washing machine, a lint trap filter,
& fabric softener and the like are installed at a liguid
balancer of a washing/dewatering tub (see, for examplie,
Japanese Patent Laid-open Application No. H7-328277), and
when the washing machine is in a power-off state or oniy
powered on but no operation input is made, a braking force

is kept exerted on the washing/dewatering tub to prevent a

By

rotation of the tub for sa ety (see, for example, Japanese

Petent Laid-open Application No. 2004-135955),

Fig. 8 is a side cross sectional wview of a
conventional washing machine. As shown in Fig. 8, the
washing machine includes outer frame i, water tub 3

suspended 1in outer frame 1 by suspension rods 2, and
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is formed below pulsator 5 integrally therewith. Motor 5 (driving unit) 7
serves to drive pulsator 5 or washing/dewatering tub 4 via V-belt 8 and
reduction mechanism 9. Water circulation passageway 10 for lint and
water circulation passageway 11 for water spray nozzle are 10
configured to be extended from pumping space 12 around agitation blade
6 of pulsator 5 to an upper portion of washing/dewatering tub 4. Lint trap
filter 13 is detachably installed at an upper end portion of water circulation

RRRSRIRYAILLIOLIRLRNANBIe] SREVNZRI L4 P HIRROSPAt? ALy tup 3.
upper end portion of water circulation passageway or water spray
manzith el atersliaisatadee 15 is operatedie asain sailedppastuwatgr fregn hottom
water tub 3, and water supply valve 16 serves to supply fresh wash water

R akdt tif 3. RS B/ ClerrbRr iRl Edat dpperitdmaditRiming dnlade 6

20 uppggﬁgg ofbo er framejll. Further, control unit H is

disposed at a
front portion of upepecr“?’rant'?lel sﬂﬁ?ﬁ)ntsof fid E%Q,K%o, un%%gdﬁgﬂléé: 0is Motor

ingtedled:ad top @h wgshing/devateriag tub 4do reduge uibration thereef s of
during a dewatering operation, and fabric softener dispenser 21 is 25

proviteacatdieurbisalanger 204 thé comientioalbwdshinggmaehide, reduction
water inlet 16a -2 communicating with water supply valve 16 is provided
S5 POLition c%rectly above a part of opening 20a of liquid

ata posi

Water circulation passageway 10 for 1lint and water
circulation passageway 11 for water spray nozzle are
configured to be extended from pumping space 12 around
agitation blade 6 of pulsator 5 to an upper portion of
washing/dewatering tub 4. Lint trap filter 13 is detachably
installed at an upper end portion of water circulation
passageway 10 for lint and water spray nozzle 14 is disposed
at an upper end portion of water circulation passageway 11
for water spray nozzle. Water drain valve 15 is operated to
drain soiled wash water from water tub 3, and water supply
valve 16 serves to supply fresh wash water into water tub 3.
Lid 18 is openably installed at upper frame 17 forming an
upper part of outer frame 1. Further, control unit 19 is
disposed at a front portion of upper frame 17 in front of
1id 18. Also, liquid balancer 20 is installed at top of
washing/dewatering tub 4 to reduce vibration thereof during
a dewatering operation, and fabric softener dispenser 21 is
provided at liquid balancer 20.

In the conventional washing machine, water inlet 16a
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balancer 20 installed at washing/dewatering tub 4 in order to securely
supply water from water supply valve 16 into 5 washing/dewatering tub 4
in water tub 3. Further, rear surface 17b of opening portion 17a of upper
frame 17 is provided to hide opening 20a of liquid balancer 20. When a
series of washing operations are completed, lint trap filter 13 and fabric
softener dispenser 21 provided at the inner 10 surface of liquid balancer
20 may be located at any positions. In case lint trap filter 13 is positioned

@%&u;@f&m@g} of he, washing "gi\ggg‘fyi-%ﬁﬁg)§W{%ari%Uf SHBa at a

of upper frame 17's opening portion 173, it'is difficult to separate lint trap

filtes 113i koo therwashing Hbaachiae fpa eleanity itheaause linfdeap diter 1iquid
13 is hidden by rear surface 17b. Furthermore, in case fabric softener

HRPBASE 2148 lotBfstPatife redr poRfdH ondewasiing miachitle, fle.1n order

lowy, rear surface, 17b of upper framg_17's opening portion 17a, it is .
g%ficvl%%%l ﬁ]%%u af%%%%%o é“gaﬁce%%rt lé?érintg%%esﬂchgggéﬁ, aﬁ%érv r%ayl & into

insent teymaaualberotate waghing/dewateringdub 4 uptil int tragfilfenl3. |  rear
or fabric softener dispenser 21 comes to a position where cleaning of
e EE-6r idpth offibriesottengr qxeritye ensily ¢arried 25w Howeeereif 17 is

the washing machine is powered off or just powered on with no operation
o T, £ a1 L9 kefeorohod DR Forprges 26 When a

put ma
washing/dewalgrng Wb 4perations are completed, lint trap filter

13 and fabric softener dispenser 21 provided at the inner
surface of 1liquid balancer 20 may be located at any
positions. In case lint trap filter 13 is positioned at the
rear portion of the washing machine, i.e., below rear
surface 17b of upper frame 17’'s opening portion 17a, it 1is
difficult to separate lint trap filter 13 from the washing
machine for cleaning it because 1lint trap filter 13 1is
hidden by rear surface 17b. Furthermore, in case fabric
gsoftener dispenser 21 is located at the rear portion of the
washing machine, i.e., below rear surface 17b of upper frame
17’s opening portion 17a, it is difficult to input a fabric
softener thereinto.

In such cases, a user may intend to manually rotate
washing/dewatering tub 4 until lint trap filter 13 or fabric
softener dispenser 21 comes to a position where cleaning of
filter 13 or input of fabric softener can be easily carried
out. However, if the washing machine is powered off or just

powered on with no operation input made, a braking force is
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Thus, it is almost impossible to rotate washing/dewatering tub 4 manually,
and, even if possible, it is required a great effort of the user, which has
been troublesome. Summary of the Invention Embodiments of the present
invention seek to provide a washing machine capable of improving user
convenience for ?1;0 manipulability and workability when performing a work

of leanifig &t frag fitePor TPt FabrAt softersr: HAckoradideinith tue 4.
anraspect of the presgptipvention. there.is 950\’%9895&%?%!‘%”%;E”nac/f.‘c';{“e%ate ring
including: a water tub installedin an outer frame; a washing 5’ewat%r|ng -
tubid 5 rotatably disposed:inithe water tubr a pulsatos retatably disposeduired a
at an inner bottom portion of the washing/dewatering tub; a driving unit for

diiviiiy thel washirfgfdéwsteHAg Tub Yhd e palsaterea dewarstireshiadt
connected to the washing/dewatering tub; a brake mechanism 20 for

exerting a braking force on a rotation of the dewatering shaft; a brake

release meehanism forreleasing the braking force of the brake

mechanism; a setting input unit for setting at least one of operations

including a washing, a rinsing and a dewatering operation; and a

controIIeIf: f%rO lcont{ollin rotations of the pulsator and the

washing/dewatering tib 4 based & micration 'S¢ by e 8&ffifg Mpdtrovide a
units whegeir the coptroller perfarms:a brake Leledse RIOEESS 8% venience for

manipulability and workability when performing a work of

cleaning a lint trap filter or inputting fabric softener.

In accordance with an aspect of the present invention,
there is provided a washing machine including: a water tub
installed 1in an outer frame; a washing/dewatering tub
rotatably disposed in the water tub; a pulsator rotatably
disposed at an inner bottom portion of the
washing/dewatering tub; a driving unit for driving the
washing/dewatering tub and the pulsator;: a dewatering shaft
connected to the washing/dewatering tub; a brake mechanism
for exerting a braking force on a rotation of the dewatering
shaft; a brake release mechanism for releasing the braking
force of the brake mechanism; a setting input unit for
setting at least one of operations including a washing, a
rinsing and a dewatering operation; and a controller for
centrolling rotations of the pulsator and the

washing/dewatering tub
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operating the brake release mechanism to make the washing/dewatering

tub rotatable

after a lapse of a 5 predetermined time period from a time

when a power is inputted by a power input unit. In such configurations,
even if the lint trap filter or the fabric softener is hidden by the rear
surface of the opening portion of the upper frame at a time of, for

example, 10

initiating a washing operation, the washing/dewatering tub

can be easily rotated manually with a little effort such that the lint trap

filtes oq thenfabrie spifenerdispenser, caphe moved fo.a posiion Where ynerein
manipulation thereof can be carried out with ease. THus, user

comwenience farl 16:manpputdkititysandavorkahility can-bedmpeovegBeaeks for
Description of the Drawings The above and other objects and features of

HBe38 pbtésent ikEntioR WikBecorfRl&5Ftent SR MRIBowirky make  the

qﬁsaaipﬂ;g{?8&@5%%95@9%&?%% _ %@Qﬂ&gomg@%@y WINthe e of a

accomp

ying

rawings, in w IS a'side cross sectional view of

pesbingriiachine i aecorganeewithra piefegedambodipat ofthep2fer  is
present invention; Fig. 2 sets forth a partially cut-away cross sectional -5
VBBt Eerd doktion BrsehEnisaPotthenwashing machine; Fig. 3A presents
a partial%/ CUé-aV\ﬁiy bottgm view of major comgoqgﬁnts near the reduction

mechanism 5t the waghin

lgurations; eve the lint trap filtex

or the fabric scftener is hidden by the rear surface of the

opening portion of the upper frame at a time of, for example,

initiating a washing operation, the washing/dewatering tub

can be easily rotated manually with a little effort such

that the

lint trap filter or the fabric softener dispenser

can be moved to a position where manipulation thereof can be

carried

ocut with ease. Thus, user convenience for

manipulability and workability can be improved.

Brief Description of the Drawings

The

above and other objects and features of the

present invention will become apparent from the following

description of preferred embodiments given in conjunction

with the accompanying drawings, in which:

Fig.

1 is a side cross sectional view of a washing

machine in accordance with a preferred embodiment of the

present invention;

Fig.

2 sets forth a partially cut-away cross sgectional
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machine upon a washing operation; and Fig. 3B shows a 5 partially
cut-away bottom view of major components near the reduction
mechanism upon a water-draining and a dewatering operation; Fig. 4
provides a horizontal cross sectional view of major components of a
fabric softener dispenser of the 10 washing machine; Fig. 5A depicts a
vertical cross sectional view of the fabric softener dispenser illustrating
fabric softener flowing into a second chamber of the dispenser; Fig. 5B
Affess agferlical ceppssestionalvia.alihe fa g S, aafienct disanpet
illustrating the fabric softener flowing into a fourth chamber-of the
dispenseti and Bly. bEqwenitles @ vestiaal £10sg secionakyiewsdfdhen view of
fabric softener dispenser illustrating a discharge of the fabric softener; .
Fl§)6 T &SHEGTBIVER dEGFaM-SfthE SR 20REEHRE SFige the washing
fl art of the operation of the, washing machipe; and Fig. 8
ggegpgig%%%id%\gé%glss as‘ecﬁ]gr%? Vie o?geggﬁvle%%bnaﬁﬁgsh#\bgrﬁacé:l%ge. shows  a
26 Detaled Haschptign sbihedirefereas %ﬁbﬁﬂiﬁ@ﬁtscchl@s@&@@ﬂ% %ear the
preferred embodiment of the present invention will be described with
rERsteftd itheechanism upon a water-draining and a dewatering

-

operation;

Fig. 4 provides a horizontal cross sectional view of
major components of a fabric softener dispenser of the
washing machine;

Fig. 5A depicts a vertical cross sectional view of the
fabric softener dispenser illustrating fabric softener
flowing into a second chamber of the dispenser; Fig. G5B
offers a wvertical «c¢ross sgectional view of the fabric
softener dispenser illustrating the fabric softener f£lowing
into a fourth chamber of the dispenser; and Fig. 5C provides
a vertical cross sectional view of the fabric softener
digpenser illustrating a discharge of the fabric softener;

Fig. 6 is a circuit block diagram of the washing
machine;

Fig. 7 presents a flowchart of the operation of the
washing machine; and

Fig. 8 depicts a side cross sectional view of a

conventional washing machine.
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5 accompanying drawings, but it is to be noted that the present invention
is not limited thereto. Fig. 1 is a side cross sectional view of a washing
machine in accordance with a preferred embodiment of the present
invention. As shown in Fig. 1, the washing machine 10 includes outer
frame 1, water tub 3 suspended in outer frame 1 by suspension rods 2,
and washing/dewatering tub 4 rotatably disposed in water tub 3. Further,
pulsator 5 is rotatably disposed at the bottom of washing/dewatering tub
$ea0d 2g s isfogpe 3 pegrally, L3 fherewith.
o d washiigre ering tub
4 via V-belt 8 and reduction mechanism 9. Water circulation passageway
10 for lint and water circulation passageway 11 for water spray nozzle are
20 confijaredlimadeertended o risiAg spabedmaptndaitatba  present

blade 6 af pulsator 5.to an upper portion of washjng/dewatering tub 4. Lint
frap gl‘:'lftletr:]"f‘g:1 is dgtlagﬁiabl)g einsta%é)aCa?Jz":l}ﬁeljjpper"“ye]h ortiorrSrwaer  to  the

Gl At passageay, 1Adar lintand water spray n9zz)6.14.15,disposedla . the
25 at an upper end portion of water circulation passageway 11 for water

sprag eiokzlenwater drain valve tl Slisropeeatet e rFtdrain soiled wash

water from water tub 3, and water supply valve 16 serves to supplg fresh

wash wate? mtorwatsr tdb $1ER 18459 dPer®iFhshiitd ¥iGipePfrafie washing
%Ztéq{%%g N accordance with a preferred embodiment of the

present invention. As shown in Fig. 1, the washing machine
includes outer frame 1, water tub 3 suspended in outer frame
1 by suspension rods 2, and washing/dewatering tub 4
rotatably disposed in water tub 3. Further, pulsator 5 is
rotatably disposed at the bottom of washing/dewatering tub 4,
and agitation blade 6 is formed below pulsator 5 integrally
therewith. Motor (driving unit) 7 serves to drive pulsator
5 or washing/dewatering tub 4 via V-belt 8 and reduction
mechanism 9.

Water circulation passageway 10 for 1lint and water
circulation passageway 11 for water spray nozzle are
configured to be extended from pumping space 12 around
agitation blade 6 of pulsator 5 to an upper portion of
washing/dewatering tub 4. Lint trap filter 12 is detachably
installed at an upper end portion of water circulation
passageway 10 for lint and water spray nozzle 14 is disposed
at an upper end portion of water circulation passageway 11

for water spray nozzle. Water drain valve 15 is operated to
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upper part of outer frame 1. Further, control unit 19 is 5 disposed at a front

portion of upper frame 17 in front of lid 18. Also, liquid balancer 20 is

installed at top of washing/dewatering tub 4 to reduce vibration thereof

during a dewatering operation, and fabric softener dispenser 21 is

provided at liquid balancer 20. 10 Fig. 2 shows a partially cut-away side

cross sectional view of reduction mechanism 9 of the washing machine in
accordance with the preferred embodiment of the present invention.

audner 59 36de goaraly -2 poUaR YW BhoWindMoka cer supply
components near reduction mechanism 9 of 15 the washing machine

wadva Washingroperation angFig. 35-«sais {ofdha padially Cotawayter tub 3.
bottom view showing the major components near reduction mechanism 9

tich dFateh- RERRRPANG 4 dehateRy operaddibReAs SF@mMS inlfig.forming an

reduction mechanism 9.is gperated 20 to rofate b{(x)th washing shaft 22 for _
%Qgt?n% r}fﬁsra%or an%l%%]\fva err%ﬁéeshgft 23 (%rr% aﬁﬁ]g dontrof GAit 19 18

washiggilewatering kot at Hhe same tige dusing,@ deWRIeNNG; in front of
operation, whereas, during a washing operation, only washing shaft 22 is

dotgted fia reddetion geba@bdbylemleperationsf comversierallicd24a®R5 top of

Bralﬁﬁz,wheg 26 is configured to surround reduction gear 25, and brake .
BT (BHELS TGRS 278 dlopbRed S8 LERcemAEAl RN bREESOT during

wheel26- Brake,bapd 27 hasbrake, shegbrake machanismgrafar ... 21 ig

preventing washing/dewatering
provided at ligquid balancer 20.

Fig. 2 shows a partially cut-away side cross sectional
view of reduction mechanism 9 of the washing machine in
accordance with the preferred embodiment of the present
invention. Further, Fig. 3A is a partially cut-away bottom
view showing major components near reduction mechanism 9 of
the washing machine upon a washing operation and Fig. 3B
gets forth a partially cut-away bottom view showing the
major components near reduction mechanism 9 upon a water-
draining and a dewatering operation.

As shown in Fig. 2, reduction wechanism 9 is operated
to rotate both washing shaft 22 for rotating pulsator 5 and
dewatering shaft 23 for rotating washing/dewatering tub 4 at
the same time during a dewatering operation, whereas, during
a washing operation, only washing shaft 22 is rotated via
reduction gear 25 by an operation of conversion clutch 24.
Brake wheel 26 is configured to surround reduction gear 25,

and brake band (brake mechanism) 27 is disposed
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tub 4 from making a free rotation in the rotational direction of the
dewatering operation during the washing 5 operation and also serving to
stop the rotation of washing/dewatering tub 4 upon the completion of the
dewatering operation. Dewatering shaft 23 is fitted into the top portion of
brake wheel 26, while gear case 28 is fitted into the bottom portion of
brake wheel 26. 10 Brake wheel 26 is axially supported by cover case 30
press-fitted onto upper bearing 29 surrounding dewatering shaft 23 and

by shaft supRQrt £3s6,32 presssfitted,anto; lower beaying 34 surrounding. o praxe

gear case 28, so that brake wheel 26 and dewatering shaft 23 can be
witated felative tonekSheoviesrcase 39 ahershafesuppottease:3h Glgtthewatering
lever 33 is installed so as to be freely rotated about clutch shaft 34

didPoséd atf it sttt Case? 32L EGfthert ekAdH §Bring 35 fdiftgingetational
: b hani to be .With conversion clutch .
gﬁ%‘c'@!%rn( @_Igeg}p& %ﬁ@}é%lﬁﬁ 5%1%?%%[21\%1’1 kcei)Lller\%enI:g(bt e~ washing

24 20 is concentrically disposed on clutch ra rake

mechanison) 36setvesd0 saakedarake Hand Feomerbl Close comadehtion of
with brake wheel 26 or released therefrom, and brake lever 36 is.
Herired S6 R e B eely-ttated abéRPBraké BRaft SPmikRstamt of the

DL e 22, 2 e e D SBlec oy MU inco
theoneeptrigalyidisposed oppsake shallad’. 26, while gear case 28 is
fitted into the bottom portion of brake wheel 25,

Brake wheel 26 is axially supported by cover case 30
press-fitted onto upper bearing 29 surrounding dewatering
shaft 23 and by shaft support case 32 press-fitted onto
lower bearing 31 surrounding gear case 28, so that brake
wheel 26 and dewatering shaft 23 can be rotated relative to
cover case 30 and shaft support case 322.

Clutch lever 33 is installed so as to be freely
rotated about clutch shaft 34 disposed at shaft support case
32. Further, clutch spring 35 for urging clutch lever
(brake mechanism) 33 to be engaged with conversion clutch 24
is concentrically disposed on clutch shaft 34. Brake lever
(brake mechanism) 36 serves to make brake band 7 come into
close contact with brake wheel 26 or released therefrom, and
brake lever 36 is configured so as to be freely rotated
about brake shaft 37 disposed at shaft support case 32.
Further, brake spring 38 for urging brake shoe 27a of brake

band 27 to come into close contact with brake wheel 26 is
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Referring to Figs. 3A and 3B, water drain valve 15 disposed at a bottom
surface of water tub 3 is connected to operating lever 40a of
electromagnetic driving unit (brake 5 releasing unit) 40 via cock rod 39
such that water drain valve 15 is opened and closed by electromagnetic
driving unit 40. Cock rod 39 is provided with brake lever operating portion
41. Brake lever 36 is made to contact with brake 10 lever operating
portion 41 by a spring force of brake spring 38 and clutch lever 33 is made

tosontagtwith.hrake dever 36 by a,spying fores gfgluteh spring 35. In this

way, when electromagneétic driving unit 40 is actuated, the opening or

closing &kwater tngjn valvertisand the operatias,of htakeA5 vel 36 valve 15
and clutch lever 33 are simultaneously carried out. Hereinafter, there will

e BRSEfsh Pthe DpRAIHHAE of WhéE ALY iatKile €ohstructed ggnnected to

ri ove. During- a washing operation, electromagnetic drivin
%ﬁ)secrgggﬁng%%%,ancp & ﬁﬁo 38 S heNsETS lcdié%ﬁgﬁ% un%t (brake

unit 40 is coc IS moved in the

indicased hy amew£a" of &-igy 8A bydhe spring forse gficlock sRENGAR20f grain
water drain valve 15, thus rendering water drain valve 15 closed. At the
FAhEeiméSbralte |oran86 isancved e ardditertion irnditaedaynatdw "biriving
of Fig. 3A by the spring force of brake spring 38 while being kept 25 in

Sohtact with brake lever operating portion 41. As a result, clutch lever 33

is movedda the dijgctign indicateds10scq with brake lever operating
portion 41. Brake lever 36 is made to contact with brake
lever operating portion 41 by a spring force of brake spring
38 and clutch lever 33 is made to contact with brake lever
36 by a spring force of clutch spring 35. In this way, when
electromagnetic driving unit 40 is actuated, the opening or
closing of watexr drain valve 15 and the operations of brake
lever 36 and clutch lever 33 are simultaneously carried out.

Hereinafter, there will be described the operations of
the washing machine constructed as described above. During
a washing operation, electromagnetic driving unit 40 is
turned o¢ff, and cock rod 39 is moved in the direction
indicated by arrow “a” of Fig. 3A by the spring force of
clock spring 15a of water drain valve 15, thus rendering
water drain valve 15 closed. At the same time, brake lever
36 is moved in the direction indicated by arrow “b” of Fig.
3A by the spring force of brake spring 38 while being kept
in contact with brake lever operating portion 41. As a

result, clutch lever 22 is moved in the direction indicated

-10-
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by arrow "c" of Fig. 3 by the spring force of clutch spring 35 while
maintaining its contact with brake lever 36. In this way, clutch lever 33 is
engaged with conversion clutch 24 to make clutch spring 24a released
from 5 pulley metal 42, so that the rotation of motor 7 is transmitted via
pulley metal 42 to gear shaft 43, reduction gear 25, washing shaft 22 and
pulsator 5. At this time, brake shoe 27a of brake band 27 is brought into
close contact with brake wheel 26 by the spring 10 force of brake spring

%, thus.revepiing washipo/deglering ub 4 o belng.coglaled g g

otation of laundry loaded™in tub 4°in the rotationat direction of dewatering
oreration.e Fughart oheiway cluich-3ha disposed abpye jawerdparings31

prevents washing/dewatering tub 4 from being rotated by the 15 rotation .

of the laliRdry iR #tfe difettion oppeditdto tRe¥etatiodd diréstionsigaged with
dewatering operation, .and, therefore, it is prevented that the released

C Sf(%esrp?%% 4ch élc;:rﬁgs giﬁtotaoénea%gnt(ésclz?lv%l gpﬁﬁ@i}ﬁ%tﬁgﬂ thFefigged from

thellatier ceapgated4n geagsaseR§ias inp dewgtesinggpergtion made, 7 4
20 which results in a lock of motor 7 due to overload imposed thereon.
Dudngaidevatenrigoperatien, asssitowrtih Fig. 3Raelesinamagnetic reduction
driving unit 40 is turned on, so that cock rod 39 is moved in the direction

Rarhtet by TSN oF 38 g 23 ?@Gpgﬁ%ﬁ"{’é?rod?aﬁ'valve 15 and, at
the samglimen i biakRdevepeaREtNRATONAL dSPOsSEALEOBd 27 15

brought intc close contact with brake wheel 26 by the spring
force of brake spring 33, thus preventing washing/dewatering
tub 4 from being co-rotated by a rotation of laundry loaded
in tub 4 in the rotational direction of dewatering operation.
Further, one-way clutch 3la disposed above lower bearing 31
prevents washing/dewatering tub 4 from being rotated by the

rotation of the laundry in the direction opposite to the

rotaticnal direction of dewatering operation, and, therefore,
it is prevented that the released clutch spring 24a comes

into close contact with pulley metal 42 to render the latter
connected to gear case 28 as in a dewatering operation mode,

which results in a lock of motor 7 due to overload imposed
thereon.

During a dewatering operation, as sghown in Fig. 3B,
electromagnetic driving unit 40 is turned on, so that cock
rod 39 is moved in the direction indicated by arrow “d” of
Fig. 3B to open water drain valve 15 and, at the same time,

by brake lever operating portion 41 disposed at cock rod 39,

-11-
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-11 brake lever 36 is moved in the direction indicated by arrow "e" of Fig.
3B against the spring force of brake spring 38. As a result, clutch lever 33
is moved in the direction indicated by arrow "f* against the spring force of
clutch 5 spring 35. Accordingly, clutch lever 33 is separated from
conversion clutch 24 and clutch spring 24 is brought into close contact
with pulley metal 42, whereby the rotation of motor 7 can be transmitted
to both of pulsator 5 and 10 washing/dewatering tub 4 at the same time.

Mfé@é’h'iee@rbﬁaé(ej!qu{cy?@e'é nl?lv_et(_j}‘lg t%@é%%@&nmﬂg@ ;q:egr%? arrow
shoe 27a of brake band 27 is moved in the direction indicated by arrow

"yeof Biy. BB4o hemrelsgseddrom heakepwhesl 1 thes makingake spring 38.
washing/dewatering tub 4 rotatable. 15 Fig. 4 shows a horizontal cross .
detticha i bF a fRBMCSSTteR& ESpender 6Fth@WesHIng hadhige idirection

with the preferred embodiment of the present invention.
g%g%gr% %Clegd 5A7s § gje:ﬁi‘gzal (%rossas%%ﬁgr%l vtftélvf\a/ illﬁgﬁéﬁlﬁg atiolaﬁﬁgw%F clutch

fepte softeser into a second 20 chamber of the fabric softener dispenser;

Fig. 5B sets forth a vertical cross sectional view illustrating an inflow of

the fabrit&ofEAénty a fourthudtidmbet oF the fabric sdftenesdispenserl  from
ectignal view illustrating a

e e s e e g e espuont ot
close contact with pulley metal 42, whereby the rotation of
motor 7 can be transmitted to both o¢f pulsator 5 and
washing/dewatering tub 4 at the same time. Meanwhile, as
brake lever 36 is moved in the direction of arrow “e”, brake
shoe 27a of brake band 27 is moved in the direction
indicated by arrow “g” of Fig. 3B to be released from brake
wheel 10, thus making washing/dewatering tub 4 rotatable.

Fig. 4 shows a horizontal cross sectional view of a
fabric softener dispenser of the washing wmachine in
accordance with the preferred embodiment of the present
invention. Further, Fig. 5A is a vertical cross gectional
view illustrating an inflow of fabric softener into a second
chamber of the fabric softener dispenser; Fig. 5B sets forth
a vertical cross sectional view illustrating an inflow of
the fabric softener into a fourth chamber of the fabric
softener dispenser; and Fig. 5C presents a vertical cross
sectional view iliustrating a discharge of the fabric
softener from the fabric softener dispenser.

Ag shown in Figs. 4 to 5C, first chamber 46 of the

w]lD—
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As shown in Figs. 4 to 5C, first chamber 46 of the -12 fabric softener
dispenser is detachably installed between outer wall 44 and inner wall 45
of liquid balancer 20 which is disposed at top of washing/dewatering tub
4. Further, second chamber 48 is provided to communicate with first 5
chamber 46 via first passageway 47, and third chamber 50 is provided to
communicate with second chamber 49 via second passageway 49. Also,
fourth chamber 52 is provided to communicate with third chamber 50 via

thirg PASSagEWRY L, a@§§ﬁ@§ﬁ% softeper oyt EBW&E?&S Arauided %%&O between

communicate with fourth chamber 52 via fourth passagéway 53 an
cutlet passagewsy Shd heroperaticrldf the falficisoftenar #ispanseir 20 which
having  the above configuration will be explained hereinafter. First, fabric

SotteerBHR5tted intd fikst EfantRF i acy 45 tRfeoNhBa a WHhihg Further,
oni and.the. fabric_softener is,made to flow.into secon .
%%%gﬁgf' %ﬁ?ﬁggﬁ .98 els? grgvz% Lo clcﬁrjnénéfr%%ae deurirW"ah first

chamber 48 through first passageway y a centr g
firstmlewateringudperation: afterabe Lomplgtion,of they washingaoperatiBBr so ig
as indicated by arrows "a" in Fig. 4. The fabric 20 softer flown into second
! i§ RetAHRICETEr Bidblvalb86 ohdecohdwhambér48by second
ation is finished, as

A A S W e et MRO
oRpfation.d£: cuppitine Nitiation Ghdnber 50 via third passageway 51,
and fabric softener outlet ©port 55 1is provided to
communicate with fourth chamber 52 via fourth passageway 53
and outlet passageway 54.

The operation of the fabric softener dispenser having
the above configuration will be explained hereinafter.
First, fabric softener is inputted into first chamber 1 at a
time when a washing operation is started, and the fabric
softener is made to flow into second chamber 48 through
first passageway 47 by a centrifugal force during a first
dewatering operation after the completion of the washing
operation, as indicated by arrows “a” in Fig. 4. The fabric
softer flown into second chamber 48 is kept stuck to outer
sidewall 56 of second chamber 48 by the centrifugal force
until the first dewatering operation is finished, as
indicated by “b” in Fig. 4. Upon the completion of the
first dewatering operation, i.e., upon the initiation of a
first rinsing operation, the fabric softener flows into

third chamber 50 through second passageway 49, as indicated

-1.3-
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25 first rinsing operation, the fabric softener flows into third chamber 50
through second passageway 49, as indicated -13 by arrows "c" in Fig. 4.
Subsequently, the fabric softener is made to flow into fourth chamber 52
through third passageway 51 by the centrifugal force during a second
dewatering operation, as 5 indicated by arrows "d". The fabric softener in
fourth chamber 52 is kept stuck to outer sidewall 57 of fourth chamber 52
until the second dewatering operation ends, as illustrated by "e". After the

pletign,of the segong; dewatering operation, i.e., upon the initiation of
g%ﬂ:al 10 rinsing operation, the fabric softener flows through fourth

passagewiesdrasshbwn hharrdud il anddferetizoudhioutiele to flow into
passageway 54 as shown by arrows "g" to be discharged from fabric

JOHERER ouffEeTEESS a%%hoWWﬁﬁow%th‘r,cﬂhu??’rﬁ%ﬂﬁﬁ@l’ﬁ@ dreppedty the
Leonahheaap hetween walariyh 3 Ao e lnAIePAIRINg I 2 on, o

in
Fig. 6 is a circuit block diagram of the washing machine in actordance

With ihes peefierned esbpdiraent g€ontrolrupit 1948 eonfiguestas showiHn fourth
Fig. 6, and controller 58 sequentially controls a series of operations 20

RERARRIFa Washig, XARSINFANG A dERateliPEperdttidhbeddn of fourth
T e Lk D o R
4Q for-ppegingiorpy e | After the completion of the second
dewatering operation, i.e., upon the initiation of a final
rinsing operation, the fabric softener flows through fourth
rassageway 53 as shown by arrows “f£” and then through ocutlet
passageway 54 ag shown by arrows “g” to be digcharged from
fabric softener outlet port 55 ag shown by arrows “h”, thus
finally being dropped through the gap between water tub 3
and washing/dewatering tub 4.

Fig. 6 1is a circuit block diagram of the washing
machine in accordance with the preferred embodiment.
Contxol wunit 19 is configured as shown in Fig. 6, and
controller 58 sequentially controls a series of operations
including a washing, a rinsing and a dewatering operation
based on information set Dby setting input unit 59.
Specifically, controller 58 sequentially controls operations
of motor 7, electromagnetic driving unit 40 for opening or
closing water drain valve 15, water supply value 16 and so
forth through power switching unit 60. Storage unit 61

stores therein data necessary for the sequential control of

-14-
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closing water drain valve 15, water supply value 16 and so 25 forth
through power switching unit 60. Storage unit 61 stores therein data
necessary for the sequential control of -14 controller 58. Display unit 62
displays control status executed by controller 58. Water level detector 63
detects a water level in water tub 3 and outputs a detection result thereof
to controller 58. Rotational speed detector 64 5 detects a rotational speed
of motor 7 and outputs a detection result thereof to controller 58. Further,

rotationay seeed gletectorf4 may: be cgnfigured tQi@L%tEEtcxgsr oRIENA 1 status

speed of washing/dewatering tub 4. Reference numeral 65 represents a
phassaddnbing capacitdriehmater 7, 10 and referericeduieeralsbGandietects
67 represent a power switch and a commercial power source,

Peswé&ﬁﬂéw?%fb?&roﬁér SEEGHrdIS At RSPV EYERE S deWsieriigion result
QLS %Vg tq be conducied at a rg%a“onakﬁ&ea?g%t %id7 ;2%%% required. .,

to allow fabric softener remaining™ 15 in fabric sottener nser 2110

fhew eut of it.d-ig rotsad flewghart opthaswashingmeachine in aggerdadgeputs a

with the preferred embodiment of the present invention. The operation of

FRetfashing mathrielill behdsssribedtivith refsremed ieBig. 3820 If th&urther,
100, it is determined in step

oL ol e e SO Sl e e &
66 isfoundde speed of washing/dewatering tub 4. Reference
numeral 65 represents a phase advancing capacitor of motor 7,
and reference numerals 66 and 67 represent a power switch
and a commercial power source, respectively.

Controller 58 controils at 1least two c¢ycles of
dewatering operations to be conducted at a rotaticnal speed
(e.g., 300 rpm) required to allow fabric softener remaining
in fabric softener dispenser 21 to flow out of it.

Fig. 7 is a flowchart of the washing machine in
accordance with the preferred embodiment of the present
invention. The operation of the washing machine will be
described with reference to Fig. 7.

If the operation of controller 58 is initiated in step
100, it is determined in step 101 whether or not power is
inputted by power switch 66. If power switch 66 is found to
be turned on in step 101, a timer is operated to measure an
elapsed time.

Then, it is determined in step 103 whether or not a

start switch for starting a series of washing processes is

-1 5.
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be turned on in step 101, a timer is operated to measure an elapsed time.
25 Then, it is determined in step 103 whether or not a start switch for
starting a series of washing processes is -15 pressed, wherein the start
switch is provided at setting input unit 59. If it is found in step 103 that the
start switch is not pressed, a water level in water tub 3 is detected by
water level detector 63 to determine whether 5 water is present or absent
in water tub 3. If it is determined in step 104 that there is water in water

b3, sthe progess proceeds tostgn QO%WE@%elef%roﬁggt}ﬁ%cge@gngs etting

unit 40 is kept off to maintain a brake state of washing/dewatering tub 4.
ThestepsriDd ahd.105Iate 10 repeafediandtil the stariswitchs pronidedate start

setting input unit 59 is pressed in step 103. If it is found in step 104 that .
et o Watdt 9 WRESTEES, héweBk Stis déteted B rotitiopsl tub 3 is

spaad detectay 54,0beihen 96ag! MAlek Lol WASNRYIINRIEINAAS wnetner
tub 4 Is rotating in step 106. If it is found In step 106 that
washing/dewateringdtib is setatings dre-pragessweeceedsdp step 1051 it is

where electromagnetic driving unit 40 is kept off to maintain the brake

St s naRingrdewereringtib W1 Therdutter, the stepsan4 i 186 Per tub 3,
%Ieerepaeraé%d?%rétil th%géaertea\évitcf%g rO\ggee% at i%télngwﬁggéungl5§cltszromagnet ic
pressed’in step 103.

deriving unit 40 is kept off to maintain a brake state of
washing/dewatering tub 4. The steps 104 and 105 are
repeated until the start switch provided at setting input
unit 59 is pressed in step 103.

If it is found in step 104 that there is no water in
water tub 3, however, it is detected by rotational speed
detector 64 whether or not motor 7, i.e., washing/dewatering
tub 4 is rotating in step 106. If it is found in step 106
that washing/dewatering tub 1is rotating, the process
proceeds to step 105 where electromagnetic driving unit 40
is kept off Lo maintain the brake state of
washing/dewatering tub 4. Thereafter, the steps 104 to 106
are repeated until the start switch provided at setting
input unit 59 1s pressed in step 103.

If it is found in step 106 that washing/dewatering tub
4 1is not rotating, however, it is determined in step 107
whether or not the elapsed time t (measured by the timer)

after the input of power is less than a predetermined time

period tl (e.g., 15 seconds). If the elapsed time t is less

-16-
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If it is found in step 106 that washing/dewatering tub 4 is

not rotating,

however, it is determined in step 107 whether or not the elapsed time t
(measured by the timer) 25 after the input of power is less than a
predetermined time period ti (e.g., 15 seconds) If the elapsed time t is
less -16 than the predetermined time period tl, the process proceeds to
step 105 where electromagnetic driving unit 40 is kept off to maintain the
brake state of washing/dewatering tub 4. If the elapsed time t is not less

@ﬁ&,z{h%kép?%&&%%%{iﬂg‘& Reried thhquever electromagnetic proceeds

driving unit 4

turned on in step 108, whereby cock rod 39 is moved

the direegonidfzarreneick incige 8Botos dhereby oparn water diain valye 15.s kept
At the same time, by brake lever operating portion 41 provided at cock
REL3S A MBrakB adver Eerishnaved mthkiretidt shanrgiewatrmgims tub 4.

against m__e sp&qg forggé)éggaé(e SE’QHQ 38tAccordinng}/éthut§rEélseSver %%(jﬁsn the

made to move in the dire
forecieteltichnspIing t3bneAt thistineg, brake leveis3kissn

ion of arrow” "f" In Figl.s3B against

e spring
ovedindheromagnetic

direction of 15 arrow "e" in Fig. 3B, so that brake shoe 27a of brake band
AT & ey e g the‘direéortafraresv &gt A Figs BBro besreledsedefrom cock rod
%’:\ke wheel 10, thus m%king Washin%/dewa ring tub 4 raqtataple. In this

the

ig, mpve 11 direc
way, a braEe ré%ease process %or W

RihgRewaeriRY tuls's is'dkelii@d. 3B+ £

The beake release 28 process-isicontayed unfisthe sfart swjtch is,peessedie | 1y
N

brake lever operating portion 41 provided at cock rod 39,

brake lever 36 is moved in the direction of arrow “e” in Fig.

3B against the spring force of brake spring 38. Accordingly,

clutch lever 33 is made to move in the direction of arrow

“£” in Fig. 3B against the spring force of

clutch spring 35.

At this time, brake lever 36 igs moved in the direction of

arrow %“e” in Fig. 3B, so that brake shoce
27 is moved in the direction of arrow “g”

released from brake wheel 10, thus making

27a of brake band
in Fig. 3B to be

washing/dewatering

tub 4 rotatable. In this way, a brake release process for

washing/dewatering tub 4 is executed.
process is continued until the start swi
step 103.

In this case, sgince the brake of
tub 4 is released, washing/dewatering tub

rotated by a user with eage in case lint

The brake releasge

tch is pressed in

washing/dewatering
4 can be manually

trap filtexr 13 or

fabric softener dispenser 21 is hidden by rear surface 17b

of opening portion 17a of upper frame 17,

-17-
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step 103. In this case, since the brake of washing/dewatering tub 4 is
released, washing/dewatering tub 4 can be manually rotated by a user
with ease in case lint trap filter 13 or 25 fabric softener dispenser 21 is
hidden by rear surface 17b of opening portion 17a of upper frame 17,
thus locating lint -17 trap filter 13 and/or fabric softener dispenser 21 to a
position where manipulation thereof can be performed easily (for
example, in front of the user, at the left side of the user if the user is

ighfshandad, o atthe tghf side of afhe userdfthe yser iglefsbanded).o; ¢ 4
Thus, it becomes easy to separate lint trap filter 13 from the washing
mashingamdwhipe fabsic Softeaed mto fabsicsoftenerdispensetr2brmed easily
thereby improving user convenience for manipulability and workability
thErgof 16 FRER, if tHe JEREWiRR iTBrsYEE T stBp 1bBeit igft side of the

ingd in ste whethet ot.t rake release process.s.being,
e, I b DAk releass oo B B R e htace or
ploceadeio steptlld where electremadgnetiedaying ui40 isitrmed-ethes easy
whereby water 15 drain valve 15 is closed and, at the same time, brake

oS DraTGTHrakd Band DF8s fiddectd cod irkdi close congitt ngthnaedkine and

wheel 10, .thus braking.washing/dewatering tub 4 and _terminating, the
6%%3%elef£berﬁr%cess§f Ren, a series ofér]%brﬁjé?wfs }Fr%:gegﬁgraﬁgjn%paq‘gser 2L,

thereby improving user convenience for manipulability and
workability thereof.

Then, if the start switch is pressed in step 103, it
is detexrmined in step 109 whether or not the brake release
process is being performed. If the brake release process is
being conducted, the process proceeds to step 110 where
electromagnetic driving unit 40 is turned off, whereby water
drain valve 15 is closed and, at the same time, brake sghoe
27a of brake band 27 is made to come into close contact with
brake wheel 10, thus braking washing/dewatering tub 4 and
terminating the brake release process.

Then, a series of normal washing operations are
conducted in step 111l. Referring back to step 109, if it is
found in step 109 that the brake release process is not
being performed, the normal washing operations are
immediately executed in step 111. Then, the whole processes
are finished in step 112.

As described above, the brake release mechanism 1is

operated after a lapse of a predetermined time period from

-18-
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20 conducted in step 111. Referring back to step 109, if itis found in step
109 that the brake release process is not being performed, the normal
washing operations are immediately executed in step 111. Then, the
whole processes are finished in step 112. 25 As described above, the
brake release mechanism is operated after a lapse of a predetermined
time period from -18 the input of power to perform the brake release
process for making washing/dewatering tub 4 rotatable, so that

separating thedipt fap diter.yy inputting falricsoftener. intahe fabric, o .oo ror

softener dispenser can be enabled by simply 5 pressing a button orice to
twakonghe wasttinggathine; hérepy improvingeusereavVemiense. so  that
Further, the predetermined time period ti is just an example, and it can be

SRERYERG0Y ofHe? walREFEE Warpld; ittt RpRSyingG fotafdrzlc softener
SJH’@@CQ dc%{%d%%'t eé'cg) f@%ggtl?rrgkne%%rge Pbe %Oa% tl kga]eaye?le %?Ltstﬁjg% inS imply

time period required for was mg/dewg%érlng ub 4 accommodatin
poadnim lead phieusdry andéotating atitmhighest vietatiqnalispegd Rachine,
make a full stop by interrupting the supply of power to motor 7. In this
SR RPAN B IS PO HEE that P Brakenefease mechanism is
lease the brake gtfe%vashing/d watering tub 4 before the

operated.to .r e
dewaterglgn%rr%gaetlro’n of'th & jlfsecomeﬁ_é‘flelly% ppelSoPekampletin chie Just an
Eeamashing maehingds paweredofidadhe; n  variocus other ways. For

example, without employing rotational speed detector 64, the
predetermined time period tl may be set to a time period
required for washing/dewatering tub 4 accommodating therein
a maximum load of laundry and rotating at its highest
rotational speed to make a full stop by interrupting the
supply of power to motor 7. In this case, it can be
prevented that the brake release mechanism is operated to
release the brake of washing/dewatering tub 4 before the
dewatering rotation of tub 4 is completely stopped, for
example, in case the washing machine is powered off in the
middle of the dewatering operation and powered on again
immediately. Accordingly, it is possible to prevent the
risk that a wuser unintentionally puts the hands into
washing/dewatering tub 4 which is not yet stopped due to the
brake release operation, thereby enhancing the gafety
thereof.

Moreover, gince the rotation or stop of

washing/dewatering tub 4 can be positively detected by means

-19-
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middle of the dewatering operation and powered on again 20 immediately.
Accordingly, it is possible to prevent the risk that a user unintentionally
puts the hands into washing/dewatering tub 4 which is not yet stopped
due to the brake release operation, thereby enhancing the safety thereof.
25 Moreover, since the rotation or stop of washing/dewatering tub 4 can
be positively detected by means -19 of rotational speed detector 64, the
brake release process is carried out only when motor 7 or

washing/dewalesing dul 44is slonped, Thergfore,fhe saighy.canbe frther, o g o

enhanced. Further, if the start switch is pressed in step 103 5 before the
lapse af theegredetermiried titnenl rthegrotessr preceetsdy dtepptkl-ing tub 4
perform a normal operation without executing the break release process.

Aot GMERE lectrofiRiREe dritihg FRf@Fdacrede heshiaEmyabanced.
can be pgyenied fogbelig opsigled uppecessarlly 1o LOgXAMBIR 8., 103
[ E g/d fing fub 4. Thus,” ~ ¥

case where there is no need to rotate washing/dewate _
pevfereonsumpliap due dEannnpeessary eperatian of aleckamagniriicprocess
driving unit 40 can be prevented, and, also, durability of electromagnetic
BRARG BAR 40eak BRAMprcved Ginee TheHIMBe IS dperatimption without
%Iectrorp%qnetlc gﬂglng E{PEQE is r%dljflc:ed. In addition, it is possible to

sexc%%ﬁy coflect wash water in- watér b 3 So thgtrtﬂ(éeﬁfshing pro’?é(égéD rdingly,

can-be perfoRedic driving unit (break release mechanism) 40
can be prevented from being operated unnecesgsarily, for
example, 1in a case where there 1is no need to rotate
washing/dewatering tub 4. Thus, power consumption due to an
unnecegsary operation of electromagnetic driving unit 40 can
be prevented, and, also, durability of electromagnetic
driving wunit 40 can be improved since the number of
operating electromagnetic driving unit 40 is reduced. In
addition, it is possible to securely collect wash water in
water tub 3 so that the washing process can be performed.

Moreover, if the presence of water in water tub 3 isg
detected by water level detector in step 104, the break
release process 1is not performed. Therefore, in case the
user puts water in water tub 1 in advance by using a bucket,
a bath pump or the like to use the water as wash water, it
ig possible to prevent the water from being unintentionally
drained.

As described above, in the washing wmachine in

accordance with the present invention, the break release

~20-
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Moreover, if the presence of water in water tub 3 is detected by water

level detector in step 104, the break 20 release process is not performed.
Therefore, in case the user puts water in water tub 1 in advance by using

a bucket, a bath pump or the like to use the water as wash water, it is

possible to prevent the water from being unintentionally drained. 25 As

described above, in the washing machine in accordance with the present
invention, the break release -20 mechanism is operated to perform a

hake deleane PEGSSS 0k dupking 1N Washing/dswalering WP I @bg o o o
after a lapse of a predetermined time from the input o power.aﬁws, a

usetican easilywatatenhe Mashingldewateting i seapally withaxb littleapse of
effort. Thus, when removing the lint trap filter or inputting fabric softener
iAtdPhedahte Sdfsrer tisensepruseieonvEiEncefopatadipulaBitiysor a user
\ggg,gabilit 4qan be. i ro%?%d. Whil%the gé(eggti%nehas been shown an

escribed with 3iﬁlat_'r"élsgec 6 the ﬁrejfgﬁ effibo nﬁgﬁts}.’ﬁkﬁviﬁlﬁgua‘ﬁy with a

understood iy those siilled, indpe art taalMarioys ehangesAnt rap filter or
modifications may be made without departing from the scope of the
IVBHION A9 dEfidad in the fokowing titimstix idat iscolasinfackiset. Aispenser,
Washingcmachine compriging: , o o
user “tonvenience ror manipulability or workability can be
improved.

While the invention has been shown and described with
respect to the preferred embodiments, it will be understood
by those skilled in the art that various changes and

modifications may be made without departing from the scope

of the invention as defined in the following claims.
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a water tub installed in an outer frame; 5 a washing/dewatering tub
rotatably disposed in the water tub; a pulsator rotatably disposed at an
inner bottom portion of the washing/dewatering tub; a driving unit for
driving the washing/dewatering tub 10 and the pulsator; a dewatering
shaft connected to the washing/dewatering tub; a brake mechanism for
exerting a braking force on a rotation of the dewatering shaft; 15 a brake
release mechanism for releasing the braking force of the brake

meghanism; a_sefting input unit for setting at least one of operations
including a washing, a rinsing and a dewatering operation; and 20 a

controller for controlling rotations of the pulsator and the
washing/dewatering tub based on information set by the setting input unit,
Wwhereinth&¥28hirBfflerFeHorRR & BRkeefea8e process for operating the
brake release, mechanism to md? e £5 the washing/de %tering tub

e )

tery tub  ingta nan ame
rotatablé after a]fapse of a'predéetermined fime period from a time when a

power is, -2¢dpputiad/by: afewerigputuit. 5-2+bhewashingimashing ofin  the
claim 1, wherein the predetermined
water tub;

a pulsator rotatably disposed at an inner bottom
portion of the washing/dewatering tub;

a driving unit for driving the washing/dewatering tub
and the pulsator;

a dewatering shaft connected to the washing/dewatering
tub;

a brake mechanism for exerting a braking force on a
rotation c¢f the dewatering shaft;

a brake release mechanism for releasing the braking
force of the brake mechanism;

a setting input unit for setting at least one of
operations including a washing, a rinsing and a dewatering
operation; and

a controller for controlling rotations of the pulsator
and the washing/dewatering tub based on information set by
the setting input unit,

wherein the controller performs a brake release
process for operating the brake release mechanism to make
the washing/dewatering tub rotatable after a lapse of a

predetermined time period from a time when a power 1is

-



10

15

20

time period is set to be a time period required for the washing/dewatering
tub to make a full stop upon the completion of the dewatering operation.
10 3. The washing machine of claim 1 or 2, further comprising a rotational
speed detector for detecting a rotational speed of the driving unit or the
washing/dewatering tub, wherein the brake release process is not
performed when a rotation of the driving unit or the washing/dewatering
tub is detected by the rotational speed 15 detector. 4. The washing

maghunecdfigjainpdw ohds figrthee.comprising a water level detector for
detecting a water level in the water tub, wherein the brake release
process is not performed when a presence 20 of water in the water tub is

detecred by AR8 watanlevahretscian s, The WashiRg reRehiRe AR ARs

of the claims 1 to 4, wherein the brake release process is not performed

whEorkesife Bpefafiorddisket @ bEmpiatkerbydthaeewingdingdor urihe
-23 ARERRWR AR HINGNAGRINE R, Wo@%%%%bmﬁiﬂgl%zk f

water tub 3 installed in outer frame 1, washing/dewatering t rotatably
didpdew dteniatsraperatigmsator 5 rotatably disposed at an inner bottom
portion of washing/dewatering tub 4, dewatering shaft 23 connected to
washing/dewatering tub 4 and a brake 10 mechanism for exerting a
bakihgdorge dnagrotaticnioé adwataringlshaft 23.fibehwashing machina

fur%@z? ig}%!l"fdselg’eed detector for detecting a rotational speed of the
driving unit or the washing/dewatering tub, wherein the brake
release process is not performed when a rotation of the driving unit
or the washing/dewatering tub is detected by the rotational speed

detector.

4. The washing machine of claim 1, 2/ or 3, further comprising a
water level detector for detecting a water level in the water tub,
wherein the brake release process is not performed when a presence

of water in the water tub is detected by the water level detector.
5. The washing machine of any one of the claims 1 to 4, wherein

the brake release process is not performed when one of the

operations is set to be initiated by the setting input unit.
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brake release mechanism 40 for releasing the braking force of the brake
mechanism, setting input unit 59 for setting a series of operations
including a washing, a rinsing and a 15 dewatering operation and
controller 58 for controlling rotations of pulsator 5 and
washing/dewatering tub 4 based on information set by setting input unit
59. Controller 58 performs a brake release process for operating brake
release mechanism 40 to make washing/dewatering tub 4 rotatable 20
after a lapse of a predetermined timg pefigd fiem a time when a power is
inputted by power input unit 66. SUITABLE DRAWING: FIG. 7 -24

WASHING MACHINE

A washing machine includes water tub 3 installed in
outer frame 1, washing/dewatering tub 4 rotatably disposed
in water tub 3, pulsator 5 rotatably disposed at an inner
bottom portion of washing/dewatering tub 4, dewatering shaft
23 connected to washing/dewatering tub 4 and a Dbrake
mechanism for exerting a braking force on a rotation of
dewatering shaft 23. The washing machine further includes
brake release mechanism 40 for releasing the braking force
of the brake mechanism, setting input unit 59 for setting a
series of operations including a washing, a rinsing and a
dewatering operation and controller 58 for controlling
rotations of pulsator 5 and washing/dewatering tub 4 based
on information set by setting input unit 59. Controllier 58
performs a brake release process for operating brake release
mechanism 40 to make washing/dewatering tub 4 rotatable
after a lapse of a predetermined time period from a time

when a power is inputted by power input unit 66.

SUILTABLE DRAWING: FIG. 7
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