;eBeMw%@- 2002 WASHI NG MACHI NE W TH | MPROVED DRI VE STRUCTURE FOR
ROTATA ﬂ@mmmgg TATOR This invention relates to a washing machine with
an 5 i structure for driving a rotatable tub and an &gdi NBY 2107
Convent i on&oy| | y aut omati c washi ng machi nes conprise a rotatable tub
rotatably nmounted in an outer tub and serving both as a wash tub and as a
dehydrati on basket and 10 an agitator nounted in the rotatable tub. A
single electric pptprNGSupeoyideritor idrrovmy ot he ofThierumt at abl e tub and
the agitator. Mdre specifically, Tn a wash step of the washing operation, a
not or speed is decel er at BORARATATEBLDt BUB OAND SAGIBABOR tted only to the
agitator so that the 15 sane is driven repeatedly alternately forward and
backward. In a dehydration step, the notor speed is not decelerated and its
rotation is transmtted both to the rotatable tub and to the agitator so
t hat both of tHBemsardevarttaied aelbitgls dpretisvagdiAa atath dnet warkdniagsi on
path fromthe notor to the rotatable tub and the agitator includes a belt
transnd ssiopravefafirswraftirac§use fedudrivangeehamitarelae riglplantetadr y
gears in the above-described washing machi ne. These belt transm ssion
mechani snP@h82§6Er reducti on mechani smincrease 25 the wei ght and the
hei ght of the mashing nacgi%e resultingéin an_increase in the size

u

t hereof . Furth&PRBPREIGNE u;]lélysé‘uité’mﬁ GudBghdasi NP GPres i MK S%he gear
reducti on_nmechanj s Addi.tional ly, provisiqn of. these nmechani 1 NOov
2002 2 1 eguBAT R BLr diinf 8t ARt ( FaRohEdi R 1At s SR tE T eqtPr &5 he

adj ust nent__of . hel nsj_on. e e n_gbject ,of- the present .invention
is to prO\Sneﬁ‘e’lg V\/Efgfgtk‘;'!%ng%lSma%ch"@n%II L_gklr;e?rrllgtﬁg lﬁei(ééekw,drtaﬁelogli zea%q%eetr eaod,1 t he
noi se, Br oghced LOEEE! Aoanded LRsEnbn:Lhe: POYET +iRANSH SBAON. CATLDE feduced,
and the belt tension adjustment I's unnecessary. he ‘present invention

provi des aowas?hliegf%@@aea FOIPEr kNG gaMoRU! & M B HaAlAl1Rbl g, Wha
rotatably nmounted 10 in the outer tub, an agitator nounted in the rotatable
tub, a hokhewsdqirshatl tmaidridpésgracuQtat, nonfer eadw $hepr etfatadd e tub,
an agitator shaft inserted in the tub shaft for transmtting a rotating
force to whehdgid atperandomgviangnatbewsmpeardl, 1 andelcedigd £t &0t ahd nadwudi ng a
stator concentric 15 with the agitator shaft and a rotor nounted on the

| ower endroftathieomg $ at panshdfttted ehlychof thechangiatobesweshad filrsst node
in which the tub shaft is operatively coupled to the agitator shaft_in a
dehydr &t i 6AMSt 5 §5ivRat remeakeddy rotternatied vadiaratagid st tbadlevante t ub
shaft are_rotated 20 together and second node in which the tub sqk%t is
decoupl edTPr &m FHY Hef T Hbr SERBrt 5T Wh $ReP soSt Mt tPReCeiratftt is

prevented_frombeing rotated with the, notor raotofr an;;il t he .aqi_tator_shaft,
and a necfia islr% oru(g?ah%lorrrbuﬁ?e&rgr?samﬁtgﬁfierbcg%[t%?n8 ©t ﬁéjtoag:tatéa etu{-bu.s‘D The

tub Shaftand to the agitator so that both of them are rotated at high

speeds.

20 A rotation transmission path from the motor to the
rotatable tub and the agitator includes a belt transmission
mechanism and a dgear reduction mechanism having planetary
gears in the above-described washing machine. These belt
transmission mechanism and gear reduction mechanism increase

25 the weight and the height of the washing machine, resulting
in an increase in the size thereof. Furthermore, a loud
noise is produced during operation of the gear reduction

mechanism. Additionally, provision of these mechanisms

AR
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25 the agitator shaft, the notor and the clutch are nounted on the
mechani sm housi ng to be conposed into an integral mechanismunit. According
to the above-descri bed construction, the i 1 NOU 2002 3 agitator qhaﬁgvzmn
and accordingly the agitator are directly rotated by the notor rotor during
t he wash step, whereas both the tub™and agitator shafts and accordingly,
both of the agitator and the rotatable tub are directly rotated by 5 the

motor ot 9E 513 eLhe, dahydogt Lan ot BBye TNz ShOCE: BndLpeg gl i Meyat iyt ure

is provid neit her t transm ssion nechanismnor a gear r 1 on

mechani smj,s LagukkRdntCRRSBAUENtLYsibRe Wei ght, the size of the washing
machi ne and noi Se produced I n the washing nmachi ne can be 10 reduced.

Furthernore, theRQwird! aganbesicdt | Osstkanpbe sefucedyandibhe ikeldo
tensi on adjustnment is unnecessary. Furthernore, since equipnents such as

the not or paies iICENkzalieth ®Nma chalid ophetetine v10t akahloht ubtABOW 4d S
axis, vibrations produced during the dehydration step can be 15 reduced.
Furt heg nokRertbe,t theshafilte tfredagicddattbershal bnd e Ireorin atk thewet ut ch
are nounted on the mechani sm housing into an integral mechanismunit. In

t he nmount tegnefhiskeéonmechanbsnmredutedy hesé pbetlkeht etpnevonusdijusiongposed
into the nmechanismunit and the nmechani sm housing is then nounted 20 to the
out er tubjiswasnebgssheymounting of the mechani smunit can be conpl et ed.
Consequently, since the parts are assenbled all together, the assenbling
efficiency canThe impeseett Th¥Eeadolendes@V bed swas i &g higchi machkdyn ¢ ur t her
25 conprise a drain valve provided for discharging wash |iquid and drain
val ve dri ¢eMREARSNBorTHIRWSy ERR: dRaitRtesRbée |tn3-‘: hfatakadely theueted ch

preferably has a change-over nenber and changes between the first and
seconaonnaﬁst & pw&egaﬁ&%, an agitator mounted in the rotatable tub,

a hollow tub shaft transmitting a rotating force to the
rotatable tub, an agitator shaft inserted in the tub shaft
for transmitting a rotating force to the agitator and having
a lower end, an electric motor including a stator concentric

15 with the agitator shaft and a rotor mounted on the lower end
of the agitator shaft, a clutch for changing between a first
mode in which the tub shaft is operatively coupled to the
agitator shaft in a dehydration step so that the motor
rotor, the agitator shaft and the tub shaft are rotated

20 together and a second mode in which the tub shaft is
decoupled from the agitator shaft in a wash step so that the
tub shaft is prevented from being rotated with the motor
rotor and the agitator shaft, and a mechanism housing
mounted on an outer bottom of the outer tub. The tub shaft,

25 the agitator shaft, the motor and the clutch are mounted on
the mechanism housing to be composed into an integral
mechanism unit.

According to the above-described construction, the



i 1 NO V 2002 4 of operation of the change-over nenber and the change-over
menber is preferably actuated by the drain valve drive neans. The washi ng
machine may further conprise a control |ever rotatably nmounted on aj MHVZWZ
stationary portion of the 5 machine. The nmechani sm housing is preferably
sized so as to cover the nmotor and Bnclined so as to be gradual ly | owered
toward the outside of the nmachine. Furthernore, the mechani smhousing is
preferably sized so as _to cover the_ 10 notor and has a drain hole forned in

a portion2BR&AddT | dRaféd 2%t S WP IR HdolherRd thahgs- 8véer gl ¥ay be
i t abl t t ds th th th th d side th f
P oot B ] Sr B EA AR O R B R B NSy dre ST EE Brray AP S ab| o
dl 15 .d dl d .t trol | | d
a1 §5FRe HTfodt Y B 65 gt e tHe THenGe. SU8r AROREaR oY a1y anat
downwar dl &é%%ﬁ%ta%g Y, nf%ﬁ%%@é@ab%@etﬁgarg@%' Q&! crﬁ:?)exto@ap@ec% hg
Sstatl onary portil1on o tahe macni ne may ave convex anc? concave porti ons

especki Veht iiEh 283 H.0Nen CORSkAL 1141 Be Bpansehok flaiid, the fub

shaft To e stationary portion when the convex and ‘concave'portions are

interfittad. JOe chaNgGe: OyeL JBIREE NBY have,aqeanyex Porhken {opedon a
| ower surface thereof and the notor rotor nay have an 25 engaged portion

formed intannipess suhf aceider enf no¥henglhe changetr o¥ar meRME{1 4% HVed
downwardly, the convex portion of the change-over nenber may be engaged
Wi th the required. Consequently, the weight, the size of the washing
machine and noise produced in the washing machine can be
10 reduced. Furthermore, the power transmission loss can be
reduced and the belt tension adjustment is unnecessary.
Furthermore, since equipments such as the motor are
concentrated on a portion of the rotatable tub about its
axis, vibrations produced during the dehydration step can be
15 reduced. Furthermore, the tub shaft, the agitator shaft,
the motor, and the clutch are mounted on the mechanism
housing into an integral mechanism unit. In the mounting of
the mechanism unit, these parts are previously composed into
the mechanism unit and the mechanism housing is then mounted
20 to the outer tub, whereby the mounting of the mechanism unit
can be completed. Consequently, since the parts are
assembled all together, the assembling efficiency can be
improved.
The above-described washing machine may further
25 comprise a drain valve provided for discharging wash liquid
and drain valve drive means for driving the drain valve. 1In

this case, the clutch preferably has a change-over member

and changes between the first and second modes on the basis



engaged portion of the notor rotor so that the tub shaft is 5 operatively
coupled to the agitator shaft so that the rotor, the agitator shaft and the
tub shaft are rotated together. Al texnatively the change-aver nenmberi Ngy 2007
have a convex portion fornmed an a Igmer surface thereof and the notor 5
rotor may be forned with an engaged hol e. when the change over nenber is
noved downwardly, the convex portion of the change-over nenber nay be

d wi_th h t toi
e ept" i Ananged NPhe, ShahBe FULET relitle Shd Nle [ ORabyl-g0EE! 1
shaft 10 anddie Egbﬁcﬁ%rﬁé%r%@@té@gﬁwe{heFHG:tailFﬁr NRE ey el N £oavVex

portion of the chang er may have a generally trapezoi dal shape
and the epgaged pPordd opa&fiddnensoh Ofic I RLOT FABY hieRClddiDHa S W abbhyrof
convex portions radially protruding fromthe upper surface of the rotor 15
about an axiverd hepeatabline fonYexdpar i an safa d henghangeaver orerirertnay be
engaged with one of spaces defined between the convex portions of the rotor
when the ehehdeever menber is downwardly noved) | n another enbodi nent, the
present invention provides a 20 washi ng nachi ne conprising an outer tub, a
rotatabl e tub MateatraddRanoesm ddbusindeisutereiebabdy ajgidzead osonmmted in
the ratatable tub, a hollow tub shaft transmtting a rotating farce to the
rat at abl ecoyer dheagiatanranhainclimedted kA ttee Reubostddal ¥wur lovansdi tting
a rotating force 25 to the agitator and having a |lower end, an electric
nDtorinclﬁﬂ%édth%I@FQﬁﬁgﬁn?ﬁ(Fhﬁtﬁaﬂﬂﬂ%ghtmﬁ#IEHQﬁm%ﬁédn@@ﬁg a

wi nding and a rotor nounted on the |ower end of the agitator shaft, a
clutch foffecisiyt Y Belwddl? o FiRseiabably £ira®dA2088 60 FAMAThtERe tub

STl he BB Y L A R P AT DAL L °
a e r r, e a r r

t th d .mde, | I th b ft i d | ed th
(00eL1er 3025V MICAD YALER ! PepluD abalL bhe? JSGOUR Sl e Lhe

rotated .Hbokgﬁlgpkﬁﬁﬁﬁphﬂ%aagf t0E agidat ef%@%tsoaQ#@H‘ﬂﬁgagghé9rn9d
or ana a plura

in the no rotor, ity of ribs formed on the rotor so as to be

| ocated bghewglibe $hateobrWiRdnBgedllphArfuyt BRE aBRhRgEaeybodi ment, the
i nvention provides a washi ng nachi ne conprising, an outer tub, a rotatable

tub rotatably mpuntelahgetbe Quidmbab, may aget Abea PIRING pHard 1tyheand
rotatable tub, a hollow tub shaft transmtting a rotating force to the

r ot at asl edowmwaand agi batdrtsaaktontrahsteved imay hdatvieb shabdtdilgr and
transmitting a rotating force to the agitator and having a | ower end, an
el ectric Aotvoywdn@ludiimg lal e &t bprcesnd@iting Giheh alranegedesr ePerand a

rotor nmounted on the |l ower end of the agitator shaftEA a clutch including a
hol der pr 8¥ided 1 it 8§Aal93 W2 Rdt He r@Pectively.  Furthermore, the

change-over member and the stationary portion of the machine

may have convex and concave portions respectively, which

20 portions constitute fixing means for fixing the tub shaft to

the stationary portion when the convex and concave portions
are interfitted.

The change-over member may have a convex portion formed

on a lower surface thereof and the motor rotor may have an

25 engaged portion formed in an upper surface thereof. When

the change-over member 1s moved downwardly, the convex

portion of the change-over member may be engaged with the

engaged portion of the motor rotor so that the tub shaft is



20 shaft for rotation therewith, a change-over nenber provided on the
hol der to be novabl e ékpwardl y and downwar dl vy, apd a toggle type spring
hol di ng t he change- over ?ﬁeimbeer at each position’when the sane is noved
upwardl'y or downwardky, the cl tcﬂﬂ)uph ggr ng between a first node in which
the tub shaft 25 is operé@vgiygl g coupl e ke agitator shaft in a
dehydration step soat at t he not ofhg gt or, the a?gﬂlttattg shaft and the tub
shaft are rotated toget éTaiapﬂ ? seconoafiﬁ)d@,én Whl ch™t fBafub_shaft is
decoupl ed fromthe @gitator s i’,rm ~Nov 2 vvash sT® pthiq(tthat
the tub shaft S prevent%tzl Fpam bei ng rSflah W th t}hef rotor andet het
agi tator shaft, aano@Olstopper BF‘ vogeg an t he "Rdleder ef Irmijt‘n?getdﬁ &
o}
upwar d movenent of the g@%e%/er rrerrbelrowelrn t he abo é}’l bed 5 gethe,
construction, theShglder of Q;ttmétjch rray hav&! ol. hapg washing™ -
machi ne may further coWﬁfﬂbee hol der fi it hgage ns corrprglgef\g f emal et Roeqd
formed in the tulﬁfhah@fet and a §cfﬂew9 i.ch is, ﬁ%tgéd avi ng pas§ed7t rough

t he hol e of the hol dér, Oéfﬁga wth t‘h‘éwlft e threatPlsa that 10 t moto
hol der is fixed th®et t ub sha?”PerT,h i nventr olﬁ’fwrﬂhle be desc el@eat,herrer ely
by way of exanple, wt rretoe pence to aegé') nyr ng Cd?nawxn S, in \A,ﬁrhéhge
FIG 1is a longPttwinal side s8ettgp of a ne L5 unit Qﬁtaoyyashr ng

machi ne of 7@ first errb%%%tuam in accorotd'rﬁc th the pr’é‘amrg i nventi 8A; the
FIG 2 is a |onfft udignal side §é7@tﬂtog of thewvvﬁéhfﬂg fachi ne 99e@ B S an
expl oded per sr&ectr ve Vi oéb stator,; Z2baEl 9& 4is & Rrrayi ew of a Fnicte

iron core; FI G° Bveg erspecttr \,@re/r w of a ult@&'b nd a cor‘ttvledy ver:
Pfus]
FIG 6 is al i tudi naf*&idg section %tfaizedreghanlsm ’s ddtei QyMith t @oleq
clutch in a no ltﬁnfyergnt fror?rthaber 0, °9ethey. Itatg, sh
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25 FIG 1; FIG 7 is a bottomview of the water-receiving tub, show ng the
clutch in an operating condition; FIG 8 is a viewsimlar to FIG « NOV 2000
showi ng the clutch ~ N o v 2002 8 in another operating condition; LI&. @
i s an expl oded perspective view of rotor and a stator of a notor and the
clutch; FIG 10 is a longitudinal side section of the clutch 5 and a

mechani sm around the clutch; FIG 11 illustrates the clutch and one of
stoppers; ;B Gnigp StﬁeV't%VM sdRhlear 49 Eb@r 1§EQV34 nao@psle&@n@oermpgl ment
in accordance wth the present iInvention; I's a | ongitudinal side

section of4lihe eBehamasm 10, uai tdémy@rahab% %@9 gBNt H At ¢HAr Gadieer W th
t he present invention; FIG 14 is a |longitudinal side section of the tub

shaft andrihehpl gee bE i ftosn t Sh@AROGIHENE hé NtAGC W HINE € aWiel [ d et df esent
invention; and 15 FIG 15 is a perspective view of the clutch. A first

enbodi mentt af e the presant iswesahdomadi el ibe wiesehi gde wittdb r eharfencest o
FIGS. 1 to 11. Referring first to FIG 2, a washing machine of the first
enbodi sentdecoupiedn fram aheerngdabitpet shaéncliaseswashateepr ecethiahgtheb 2
tub shaft is prevented from being rotated with the motor
rotor and the agitator shaft, an air intake formed in the
motor rotor, and a plurality of ribs formed on the rotor so
as to be located below the stator winding.

10 In further another embodiment, the invention provides a
washing machine comprising, an outer tub, a rotatable tub
rotatably mounted in the outer tub, an agitator mounted in
the rotatable tub, a hollow tub shaft transmitting a
rotating force to the rotatable tub, an agitator shaft

15 inserted in the tub shaft for transmitting a rotating force
to the agitator and having a lower end, an electric motor
including a stator concentric with the agitator shaft and a
rotor mounted on the lower end of the agitator shaft, a
clutch including a holder provided integrally with the tub

20 shaft for rotation therewith, a change-over member provided
on the holder to be movable upwardly and downwardly, and a
toggle type spring holding the change-over member at each
position when the same is moved upwardly or downwardly, the
clutch changing between a first mode in which the tub shaft

25 1is operatively coupled to the agitator shaft in a
dehydration step so that the motor rotor, the agitator shaft

and the tub shaft are rotated together and a second mode in

which the tub shaft is decoupled from the agitator shaft in



20 suspended on a plurality of elastic suspension nmechanisns 3 only one of
which is shown. The water-receiving tub 2 serves as an outer tub repeh i?ﬂ
water resulting froma dehydrating operation. A rotatable tub 4 seril éV Z
both as a wash tub and as a dehydration basket is rotatably nounted in the
water 25 receiving tub 2. An agitat&r 5 is rotatably nmounted on the bottom
of the rotatable tub 4. A drive nechanismfor the rotatable tub 4 and the

itator 5 will be described,later. Th table tub 4 includes a tub bod
35 1 or e HAFD TEAENER 2055 @ Thet URaBEe b 1ogRARTALy Gkt §ESH oadi ng

e L AU GRS R S 45 10

define a ancin n %pper

end of the {ub,body 4q, N Lotald oRoBagl S T oLALALe, theh 4,4 ggul tant

centrifugal aises wat er therern, s arge nto the

materrece%ﬂdg%é%%ggg &&kﬁ rIgﬁgxgkﬁt?Qﬁgﬁggsiedpo£hghggggeigéﬁggéﬁ 3t he

upper portion o aln hole in the right ottom

of 10 ghe Jpaleh/c@G8hYi Nthd URo2ae RS ofl @RM ¢ 1EdG ndy Al VAlLYEqS 1S
provided in the drain hole 7. A drain hose 9 is connected to the drain hole

7. The draigl&al ven? iwa gh MBgOmOPeL Abeaaval ¥er ehesedamgropenatb hyea
geared notor 43 (see FIG 8) serving as drain valve drive neans, as wll be

15 descri Facilmt atcar®™ eoxplisiygdeaiferadles taréesd f 6opmEdi Ant hehd etk hand
bottom of the water-receiving tub 2, as viewed in FIG 2. The auxiliary
drai n hol ehdZ£t sancbrnextredv thiczighl |, cofreacthangi hpseaswd showmght bhé he
drain hose 9. The auxiliary drain hole 7a is provided for draining water
whi ch 20 hold stharlygedhehdenghenhegdéhyiitht tbe Helmede thtedipper thatti on
of the rotatable tub 4 into the water-receiving tub 2 upon rotation of the
r ot at 481 e thgb o lider tilse fdelegditst itde Spbr &hRéK. Referring to FIG 1, a
mechani sm housing 10 is mounted 25 on an outer bottom of the

wat er - r ecei vi n§ Hubi BVerhd dfechadilsRhotePRg iRPd s PEFRed i BYi @ Ycefr al

portion with a ihaft,%ﬁpgog; Q%Iindgr é% verticaIIX extegdin . A ho|llow tub
shaft 12 *F4MReTted A tid SHAtt sufport AATHUERIT 110 2 EFV PRV 2002 10
be suppor t ¢ qd%n beari ng nenbers such as ball bearings 13a and 13b for
rotation. Anadgitator shaft 14 is inserted in the tub shaft 12 to be

supported on bgaid ng ”Fs”b?%o%ggfﬁu%%nﬁt @id%eaééaeﬁ%%‘l%fa%d ﬂxéégéﬂism

rotation. Upper and |ower 5 en of the agitator s t 14 extend out of the
tub shaft ynit of a washing machine of a first embodiment in

accordance with the present invention;
FIG. 2 is a longitudinal side section of the washing
machine;
FIG. 3 is an exploded perspective view of a stator;
20 FIG. 4 is a plan view of a unit iron core;
FIG. 5 is a perspective view of a clutch and a control
lever;
FIG. 6 is a longitudinal side section of a mechanism
section with the clutch in a mode different from that in
25 FIG. 1;
FIG. 7 is a bottom view of the water-receiving tub,
showing the clutch in an operating condition;

FIG. 8 is a view similar to FIG. 7, showing the clutch



12. The upper end of the shaft support cylinder 11 of the nmechani sm housi ng
10 is fitted in a through hole 2a forned in the central bottom of the
water-receiving tub 2 with a seal 1la providing watertightness 1 1 NOV 2002
t her ebet ween. The seal 10 1lla al so R ovi des wat erti ghtness between an outer
circunferential surface of the tub shaft 12 and the upper end of the shaft
support cylinder 11. The tub shaft 12 has an integrally forned flange 12a

on the upper erd thersh-+ihe hatidhlg.tub 4 is fixed to a nmounting plate
4d further 1551 fictxegetogj trﬁe ﬁ%ange 12aosé that the rotatable tub 4 is

rotated with thed.ub shath L2p1Baecgktatetes s hbxedet  theotppgs gnd of

the agitator shaft 14 so as to be rotated therewith, as is shown in FIGS. 1

and 2. A draitdcerr kit ards thet waerthhe central inner 20 bottom of the

water-receiving tub 2 and the drain hole 7 to define a draining passage 16

ext endi ng fromrxad.hrougls hel & i dfiaumeaalln ditk cesttabnbetft tROf ctihiech

wat er-receiving tub 2 to the drain hole 7, as is shown in FIGS. 1 and 2. In

thi s cgnstandcta aechaatiem ias csingr ethel rtltultehr;ot at abl e tub 4 and the 25

dr ai ni ng passage 16 when supplied into the tub 4 with the drain valve 8

cl osed. The watFdG.i i 1t hé lnsttatadlslse tthieb cA vtshdiesdhanged ft Istopghrshe hol e 6,

the drai ning passage 16, the drain hole 7, the drain valve 8, and the drain

hose 9 ~ ~ N®ZIQR002Z sequenviav| pimhéart fe dtld.n al seoBing apeaedndAn

electric notor_ 17 such as an outer rotor type brushless notor wherein a

rotor is legERCEMmentt sindécseadencsoiidh $heopresgndn iInNenkdeRani sm housi ng

10 further nmounted 5 on the outer bottomof the water-receiving tub 2. Mre

specifically, &&tat'sr ifg8aofland twdtigeli#ide sechied 65 the BBERARHSH

housi 10 hy stepped.screws 19 10 be concentric with the itator shaft

Ta-STHY sttt *in Bo e Enpealieal il FOROCORECE0 W Aidher Tan kT PORRE

bobbi ns 21 and .22, 10 and a winding 23 (see FIG 1), as is shown in FIG 3.
. dInventidn; . ;

The | ami nated 17on ‘core 20 conprises three generally circul ar arc-shaped

unit iron coresgd Gléh}qu%‘:?ae(iotn%ictﬁh%i% Z@ﬁrdei 26231 ,anul.ap ﬁﬂﬁpggafﬁ shown

in FIGS. 3 and 4." 'Each uni't iron core as engagenent convex and concave
portions 242 anf itk fier féec%dﬂit@lo%b%T&Q%ehﬂeri%Ofacrc%%la%%bV@%i{hf fhet he

connection to the others. Furthernore, each unit iron core 24 has two screw
hol es 24c ppachedaviniv@g it idngmetrer approxi mately equal to that of a straight
portion 19c (see FIG 1 ) of each stepped screw 1 9. The upper and | ower 20
bobbi 1$ 21 and 2% .aré eacl medepefctd viel adewc ofndthadajtedht.o be fitted to
upper and |lower teeth 24e of the lam nated iron core 20 respectively. The
w ndi ng 23 is Vourid 2 oghbdotiaentt e? f pehiephecsan bf inMentdsm sl P1 bad 22.
The stator. 18 constructed as described above is nmounted on the mechani sm 25
housi ng 1G'ESF iRkt hitly Bfe @ e T¥&hs Mt hall ng Bassenindr Lghtt he
respective screw hqgles 24c into the mechaniism housjng 10. A rotor, 25 of the
motor 17 i€ rotfited oR MRS H0Er M@Rd ine %v%&oztslrgt embodiment 1s

shown. An outer cabinet 1 encloses a water-receiving tub 2
20 suspended on a plurality of elastic suspension mechanisms 3
only one of which is shown. The water-receiving tub 2 serves
as an outer tub receiving water resulting from a dehydrating
operation. A rotatable tub 4 serving both as a wash tub and
as a dehydration basket is rotatably mounted in the water-
25 receiving tub 2. An agitator 5 is rotatably mounted on the
bottom of the rotatable tub 4. A drive mechanism for the
rotatable tub 4 and the agitator 5 will be described later.

The rotatable tub 4 includes a tub body 4a formed into



12 of the agitator shaft 14 to be rotated therewith, as is shown in FIG 1.
The rotor 25 conprises a rotor housing 26, a rotor yoke 27, and rotor
magnets 28. The rotor housing 26 is made of alum num by die castin@1aMH’N&%
a central boss portion 26a and an oyter peri pheral magnet nounting portion
26b. The | ower end of the agitator Shaft 14 is fitted in the boss portion
26a to be fixed therein. The magnet nounting portion 26b includes a

hori zont alth@”s.h%g)ré‘mg ! ave&g}aﬂae@ggilp W %{,?%g;rﬁlg{gﬁgg icgg%b}gaed

against an 10 1 nn surface o tieal por magnet nounti ng

portion 28H13n@eLuUr Lher; feted oy serevs, t&&ardg@ratr?gi&éorﬁﬂ@ptmewﬁg ' ded

Twel ve rotor magnets 28 each of which is allocated to one pole are

to an inngp $¥ fRe8 f o Kyttt Qa JOkRy ThaddPpein®@ndSpoiakbend OF PRg MRgNEL s
28 protrude 15 upwardly above an upper end of the rotor yoke 27. %he r ot or

housi ng 2@chaseca@ RIUrad i bpypoFf @hd bAt akes tAGC Yoarymedh J N @psentoahtbeht om
thereof, as shown in FIGS. 1 and 9. Furthernore, the rotor housing 26 has a
nunber 50f ofadhal kptexaend rabr dhsa2edshorard esnapifppel coregnteissti al
face 20 thereof opposed to the winding 23 of the stator 18. The rotor
housi ng 2&afuet heliehadng plhurahi £y dtheoondiex cparigeshsi 40b whiechwater £ or ned
on the central bottomthereof to radially protrude about its axis. These
convex poreceryiagb tabngt ithaowghndehydyedipor hcdrs 250Fhehawshahbsmedousi ng
10 includes a portion around the shaft support cylinder 11, which portion
is sized 48 &%et grpeverorhdorpoér t¥2 4nd inclined to be gradual ly | owered
outwardly such that the portion constitutes an inclined ~ ~ Nov toot 13
portion 10a. The d5adin Mt 9or't it6n troarashsi an thgndightrdamdc ottt i F 10b

integrally formed on the outer peripheral edge thereof. The vertjcal
porti o 1%99%%?%?%?5?ﬁe&ﬁEﬁV%g@& cgfoﬁﬁea intbibe gontﬂb %0 an 5

upper surfagg ofy the Jachided oo A% P& VI £ rain hose 9 is

connected to the drain hole 7. The drain valve 8 is a motor

operated valve closed and opened by a geared motor 43 {see

FIG. 8) serving as drain valve drive means, as will be

15 described later. An auxiliary drain hole 7a is formed in

the left-hand bottom of the water-receiving tub 2, as viewed

in FIG. 2. The auxiliary drain hole 7a is connected through

a connecting hose (not shown) to the drain hose 9. The

auxiliary drain hole 7a is provided for draining water which

20 is discharged through the dehydration holes in the upper

portion of the rotatable tub 4 into the water-receiving tub

2 upon rotation of the rotatable tub 4 for the dehydration
operation.

Referring to FIG. 1, a mechanism housing 10 is mounted

25 on an outer bottom of the water-receiving tub 2. The

mechanism housing 10 is formed in its central portion with a

shaft support cylinder 11 vertically extending. A hollow

tub shaft 12 is inserted in the shaft support cylinder 11 to



portion 10b is disposed so that the drain opening 10c is | ocated outside
the notor 17. Three Hall elenents (nagnetic detecting elenents) 29 are
nounted on respective fixtures 29a which are further 10 fixed to théNOV 2002
under si de of the mechani sm housi ng }ﬁﬁ for exanple. One of the three Hal
elements 29 is shown in FIG 1. The Il elenments 29 serve as position
detecting neans for detecting a rotational position of the rotor magnets

28. The Hall Slamiion 29, aheadiaR03&HHEe b ApPOsed L 1t &L ans: 28a of

the rotor nagnets 28 protrudi ng above the upper end of the rotor yoke 27. A

clutch 30,y prayidad afcd fech OWeknendiehtbhe shiltshaf ti 12 nddier &4 uigh 30
has a function of changi ng between a first node in which the tub shaft 1

2 is operahvely Zhaaupledd eod %@Qﬂﬁtﬁi&b&k@éérﬂﬁ%irﬁbr@pwygﬁ%i%' step
of a washing operation so that the notor rotor 25, the agitator shaft 14

and the twbtshafdeakZ iy 704 abpd tagetther poeh@i Secondpmede 448 Whbgdrt he
tub shaft 12 is decoupled fromthe agitator shaft 14 in a wash step of the

washi ng opadat icoh sloe 28gibatothehttih JHafdxtlehd sopt eyentdd fiuim brahHg
rotated with the notor rotor 25 and the agitator shaft 14. The clutch 30

wi |l be dégcri etk i wppet aehd REf éhei shatfd Hu@pdrt tde igldegrch BOoLobpei ses a
general ly rectangul ar 11 NO V 2002 14 frane-shaped change-over |ever 34
and a hol dech@nigmoiaiesdng 10 is fitted in a through hole 2a formed

in the central bottom of the water-receiving tub 2 with a

seal 11a providing watertightness therebetween. The seal

10 11a also provides watertightness between an outer

circumferential surface of the tub shaft 12 and the upper

end of the shaft support cylinder 11. The tub shaft 12 has

an integrally formed flange 12a on the upper end thereof.

The rotatable tub 4 is fixed to a mounting plate 4d further

15 fixed to the flange 12a so that the rotatable tub 4 is

rotated with the tub shaft 12. The agitator 5 is fixed to

the upper end of the agitator shaft 14 so as to be rotated
therewith, as is shown in FIGS. 1 and 2.

A drain cover 15 extends between the central inner

20 bottom of the water-receiving tub 2 and the drain hole 7 to

define a draining passage 16 extending from a through hole 6

forméd in the central bottom of the water-receiving tub 2 to

the drain hole 7, as is shown in FIGS. 1 and 2. 1In this

construction, water is stored in the rotatable tub 4 and the

25 draining passage 16 when supplied into the tub 4 with the

drain valve 8 closed. The water in the rotatable tub 4 is

discharged through the hole 6, the draining passage 16, the

drain hole 7, the drain:valve 8, and the drain hose 9



inside the |l ever 34) The tub shaft 12 has two flat faces 12c forned on a

| omwer outer circunferential surface thereof to be opposed to each ﬁHqﬁﬂrmﬁf
shown in FIGS. 9 and 10. 5 One of the flat faces 12c is fornmed with'a

femal e thread 12b. The holder 31 has a central fitting hole 31a having

i nner surfaces against which the f1dt' faces 12a of the tub shaft 12 are
abutted. The holder 31 further has a screw hole 31b formed to correspond in
its position to Lh% femal e tg{ead 12h of the tub shaft 12. The hol der 31
further h&&%eHEH o ejﬁg‘&r 8 "3 3 §fmBd 1Pn OPR&Fef t - hand out er

PG 205, T are bRt PRREEY TRy E S Tl B S ERE H S ord gt 8he "

fitted i t 5 1i i 3 he haql 1 | d

b1 o or el ched dbiod n0LEn ) A dlon NENT BT HT SO AR gL der
dt t, | ] it |

Cpioed 1960a3s Y Alhedde RCREY RECRaNiEnAROuLIRG BOIRARINIL RoblifeheTe €

the tuh shaftrde b8tdQ HAVESRW e Méygag%%i\wi%lr@rté% Ser Vi fjgras

pressi ng neans. The washer 33 is |ocated around the flat faces 12a of the

tub shaft sh2daatiwean ,he hallder 3 and dhe oy Peal s ndoddPed THE the
corrugat ed washer 33 is adapted to press the | ower bearing 13b axially of

the tub shafchald sor rAudipward Yoy nstbppeabedirewit .1 9Thes changeneearriever 34
constitutes a change-over nenber. The change-over lever 34 is fitted into
t he hol dewi3lh sbhas atqi et oot ahad tt hedew tThe astatoxhod compl:GSed and 1
1 NOV 2002 15 9. The change-over |ever 34 has in the inside of one end 34a
t her eof (&damgnateshdimord ¢ord-| 35 Bprad 8hdalpiweot hxdibievs pdrtané 33,havi ng
a distal end of an approximately semcircular section. The pivot convex
porti A 38nds & jwirging 23 (see FIG. 1), as is shown in FIG. 3. The
laminated iron core 20 comprises three generally circular
arc-shaped unit iron cores 24 connected to one another into
an annular shape, as shown in FIGS. 3 and 4. Each unit iron
core 24 has engagement convex and concave portions 24a and
15 24b formed on both ends thereof respectively for the
connection to the others. Furthermore, each unit iron core
24 has two screw holes 24c each having a diameter
approximately equal to that of a straight portion 19c (see
FIG. 1) of each stepped screw 19. The upper and lower
20 bobbins 21 and 22 are each made of a plastic and adapted to
be fitted to upper and lower teeth 24e of the laminated iron
core 20 respectively. The winding 23 is wound around the
outer peripheries of the bobbins 21 and 22. The stator 18
constructed as described above is mounted on the mechanism
25 housing 10 by tightening the stepped screws 19 having passed
through the respective screw holes 24c into the mechanism

housing 10.

A rotor 25 of the motor 17 is mounted on the lower end



5 into the pivot concave portion 32 of the holder 31 so that the
change-over lever 34 is pivotable or rotatable upwardly and domﬂmﬁfﬂ{“ﬂVZ%Z
about the portion 35. Two toggle type springs 36 each conprising a'
conpression coil spring are provided_between the holder 31 10 and the
change-over |ever 34, as are shown i'd FIGS. 5 and 9. The toggl e type
springs 36 hold the change-over |ever 34 at an upper position (see FIGS. 1

and 10) wh t.he sane _i.s rot.at rdl.y and,a | ower pqsition (see FIG
6) when tB& sHAE ?gg'r%&tgtreds%ggv\;?\gﬁf e%ﬁ%&f&éo ‘?rﬁg\}zrh'%aswlﬁas
convex portions .37 d,37bfar on,th er_and | ower portions,of an
end thereépq%} H%g%i-'aAd end agggpgwéé gﬁHEFéfefo? FS?%&CEPVEF?gaﬁ ran
oper at ed port] r ot-r uding . £ i su c f t nd e

ol der - 317nae Sonettl s B reiR R, Pt a8 I 80P el BErP R T her cor
respectively, A% S6eWMI1 LR ELS o e | ahangg- rle a he

hol der 31 had% been assen%Fed tg éﬁ%%?ﬁ%ﬁ?gﬁ$he cIﬁ%gha36¥§%%§§%h§§a%-over

| ever 34 igprahwd eta0aisin tme%tgmejr S S hd ¢ TRS HPYRG dpBPY eENT  Of
t he changégzver lever 34 is limted. 2 Cbnsequé%?%y, s?nce hg change- over
| ever 34 awwh.t heThol dewe3dlendhelT | t1Or ROIBLESri Bhhhe qlautch 8D:t+&anike
prevented fromunstably noving, the clutch 30 in its assenbled state can
readi | y behmndbed. garthemn?@a tbebasseikey afhetutieh M1hé Na@ne£002 16
30 can readily be stored and nounted to the tub shaft 12. Additionally, the
toggl e type@wpringsp86tdam B lpriovehtddsf romdral 2 o mya df pogitnicm tdwey ar e not
gotten into an expanded or free state. The stoppers 39 are adapted to be

| ocat ed soeasimetl trenthtcer.r upthe heotpmay dkeod@mdst adfutittesd chgmiesoven | ever
34 after the clutch 30 has been nmounted to the tub shaft 12, as is shown in
FIG 10 domseqeenipge chetdeuventigadanobbipreoéntbe npenebeinagnting
interrupted by the st0ﬁgers 39 during the og;ration of the washing nmachi ne.
10 A rece®QHOCT s 2084 neldi f Y hen ehdérisi ek ther FEEhalr?P s MO mER 10
serving as a, statignar ortion so as,to be oppos to the upper conpvex
portion 3PRXTAF% qﬁﬁéﬁzth Yebert Bﬁ@e&a%5$€?oﬁg3?éc ‘?ﬁew%h%ﬁgb§over

| ever 34 i.§.f] i.nt h C ﬂ%f t he change-over_ | eve 4 1s 15
rot at ed usa/&roglta;t,%@ast%s%g\t/%eﬁll%%%i %%%an % tg"anchlner%rV\/i it ﬁlceec fnd‘:;}]i“iaon in

the wash Qb tNSRKY €97, Wi EMPORad heet BReShakl -1 2, AL ACCHE dwskyﬁcééhe

rotatable tub 4 are fixed to the mechani sm housing I0 serving as t

st ati qmar yipR@misilgn abbkes ant hgppeecess 6@atﬁadr596ruﬁ8§‘é gonvexLpoLLEQp 37a
20 constitute fixing means 40 for fixing the tub shaft 12 to the stationary
portion. Thestuy d@ftad?ai pldeadtipkedsf raum thetfighd aboe Faafledldis0a as not
to be co-rotated with the latter and the notor rotor 25 when the upper
convex poctirohr3dla has tiegent hietteeaf i n & hie siteress 4DaF Ikhe. adi tahdr Shaft 25
14 and the notor rotor 25 are originally coupled to each other to be
rotated t&gethermoos it HdeotiRdrothdiris it %mgaswn\qu@m toHnragbadivt he

change-over |ever 34 is engaged with two of the convex
extending ribs 26d "formed on an upper circumferential face

20 thereof opposed to the winding 23 of the stator 18. The
rotor housing 26 further has a plurality of convex portions
40b which are formed on the central bottom thereof to
radially protrude about its axis. These convex portions 40b
constitute an engaged portion.

25 The mechanism housing 10 includes a portion around the
shaft support cylinder 11, which portion is sized so as to
cover the motor 17 and inclined to be gradually lowered

outwardly such that the portion constitutes an inclined



1 1 NOV 2002 17 portions 40b on the upper face of the rotor housing 26 when
t he change-over lever 34 is rotated downwardly, as is shown in FIG 6

showi ng the condition in the dehydration step. Consequently, the t dbl S%?W
12 is co-rotated with the nmotor 5 rotdr 25 and the agitator shaft 14. The
convex portions 40b of the rotor housing 26 are fornmed to be lined along a
rotational trajectory of the |ower convex portions 37b of the change-over

| ever 34. APetALEhdfidsm hdilse ndgned inedronatréd oni t h0a Hems lmsudabidarspace
G between the sane and 10 the underside of the outer tub 2, whereupon dew
condensat i 6RT Edif bk podfehPed TPt Hd heehadilom Aeudiad o ahlieheutter
gener at ed bé/ thg m)éor 7 can be ;%revent ed frombeing transmtted to the
side of tREHAPEPIAGCEH TG RERSST -The ety SSHat 2 d2POKtd aryi t @ okashaft 14,
the notor 17,.15 and.the ut ch_30 as descri hed aboye are directly or

i ndirectl ydler%tljﬁt 88e8ﬁr}%ep¢)1%c%85f"§rﬂaﬁ%fb%?ﬂbnl % PDeCLBPIIRIPT ntd ar

i nt | [ it [ it.41 15, af bei ng,

pr et oSl 3 OehoRBl TR et Ui T TCROUACEB Ao tRE blRer BIR OFFDELPAL
ter- BV . 20 I L1l . he briefl -1 _bed.

The agi tattr: Shat 127 Akd THeCRera b S MinuRT el 0 chery

mount ed om dderddlshafde dhe Thadulgshaft 12 and the ball bearings 13a and

13b are then nounted on the shaft support cylinder 11 of the mechani sm
housing 10. Therrde<! gheh 30 dred@N f8g 08 I He derwen 160d Of hbie & pboghaf t
12 and the stator 18 of the notor 17 is then nmounted on the undersi gie of

t he mechard:sén housked b rihepe ot 9k e i&ft dhes My 9r whi ors dhens gpepLed on
the |l ower end of the agitator 1 1 NO V 2002 18 shaft 14, whereby the
nmecharliOsmilikéd4toi & hassanbé edidSuksedtieat g chiahel SlRCR8NESMNOUS| NPo20 of
the mechanismunit 41 is screwed to the outer bottom of the water-receiving
tub 2. 5 Axonpiel | Orner AP thentbiimesd Hdllt elemeretal BB tike gh@ht - hband end
of the mechani sm housing 10 to be pivotable, as viewed in FIG 1. The
control | &4&- 42 ha%hpi fiarldat ebepeirts 0A8 serviee ast heosehionhdeéettiag is
shown in FIG 5. One of the bifurcated portions of the lever 42, which is a
10 ri ght - RERPBNECEN B chinga arabadiendly pPasitior soff 40 4paton its

di stal end, wh re%saéhg ot her, bifurcated _portion thereof, which is a

b
| ef t - hand "GFE'S he, da L shspsndsy 2°nerened searedc&C4bs 9RPPE]AI st al
d. t J 21 t i i th i ti f A
B1G 7% TR 28 dr° (RS A0 Bt e’ BRpTrhgtag arave bhfve |

drive neangpA &l sild 19 diot,sowy) for the drain valve 8 causes the
control Ieuéje% 42 to pi votein thetyé)i re\g?i'on of arrow B in FIG 8 upon

deener gi zat i on pfc thecgeased s”?ifovf@edeﬁn thie 6ot £ ok hlever A i sypaused
(0]

u
to 20 pivot in the direction arrow Ain the condition as showmn in FIG

7, the opesatfad fmrt imre 381wk ch heo chanoe- pyeet 1Sy esr 3dnhhagdaynpakdbynpushed
by the downwardly inclined surface 42a of the control |ever 42 such that

the change- dver sitewerd 841 ns wiot ahed hdovinwar dhy fitnt D2t he el bitany @By shown
'n 20 coupled to the agitator shaft 14 in a dehydration step of a
washing operation so that the motor rotor 25, the agitator
shaft 14 and the tub shaft 12 are rotated together and a
second mode in which the tub shaft 12 is decoupled from the
agitator shaft 14 in a wash step of the washing operation so
25 that the tub shaft 12 is prevented from being rotated with
the motor rotor 25 and the agitator shaft 14.
The clutch 30 will be described in detail. Referring

to FIG. 5, the clutch 30 comprises a generally rectangular



25 FIGS. 6 and 8. Wen the control lever 42 is caused to pivot in the
direction of arrow B in the condition as shown in FIGS. 6 and 8, tP?NOVZWZ
operated portion 38 of the change-over lever 34 is upwardly pushed by the
upwardly inclined surface 1 1 he0y 2002 19 42b of the control |ever 42
such that the change-over |ever 34 il 4 upwardly rotated into the condition
as showmn in FIGS. 1 and 7. The drain valve 8 is opened when the control

[ever 52 gosuee he oS LLon SR ST e SR € 008 Syl postt o
controf oy 522 SRSUTS POl ALon G SoN 10 Bk g L

sehemet] caLly SRS 8 AORDOL O Sl NG EIBC D, Pl ag b 1
pocord 6 o i, ahoseadteciihad sHbof TED! <o on ndy Lbe Shang, over

the waghi g ORSF &l ONF 125l 10 pgi FatReaShafin 14 apdaaccandinghy. the
agitator 5 are directly driven by the rotor 25 of the notor 17. In this

case, theqmptor dye dhbegely 3drings 4 hecpgkdat @5 t2i5g thatk thes | ALl eAgI S
rotated repeatedly alternately forward and backward at a | ow speed set in
accor dancenwetrh svasaideg 20yaiandi twioish i figd ufliang aagueantiizhy off twaingily to be
washed and a cloth quality of the laundry. On the other hand, the

change- ovehdfyver 2 34r of ablue taddut chT3® hsldewnwsdr diwyr tbhtat dds i tderew
dehydration step of the washing operation so that both of the agitator and
tub shaft &oles 3did forheand @ caumammdinggliyny b hpaditien age t Blver £&mahd t he
rotatable tub 4 are directly rotated at a high speed set in accordance with
t he wadhi freeddiltZboed $ileh tarb tH@ffuam 4 tThefhe ry1 afdrtiher chas ha
quality thereof. Since a direct drjve structure ~ ~ Nov 200z 20 is thus
provi ded, P4 Visdt t CPREAYH RPBRLRBchi SAFBRE d yehber rEErBANAREHEEmM can
be elimnate Con ?gﬁfnt Y L€ uctions in the weight and si,ze of ihe

washi ng mE&H TS @n 152" protucdd & h%?ei%%ﬂxbgagfﬁiyevéﬁmlﬁ}ﬁ%‘é Hore,
since 5 the rotatable tub 4 and t agi t.ator,.5 are directly driven w thout
a belt trgﬁﬁ%%%ﬁbnaﬁegﬁgﬁ%ézlqréﬁ?bsgbrn ?ﬁ?:ﬁ%ﬁ%ﬂi??gd%ﬁﬁEﬂ?rﬁf orce
can be re a Iy qagge b ensj on; L Sck rse
Furthernngg%ﬁéfb?gt%gﬁlggdggﬁ uri%géghggggﬁygﬁg?ﬁg% g?g%egagHEg§?%%%ced 10
si nce qihe rQWiiRIEMY S UL aSf t BRe MAbOHe2 7 38T @ CAUMGRNtHHL Al d YadH Oy ded
around the rotatable tub 4. The construction of the clutch 30 can be
sinplifiegosianed iWiths tanposiedski £t he2change-toMer deneert iz ,angd sbegehiol der
31. The reliability of operation of the clutch 30 can be inproved since the
clutch 1533@ iis hedusaed tackpask thhedugh Wirki sigrewontdbleornd bt lerdothéy t he
toggl e type springs 36.

engaged with the female thread 12b so that the holder 31 is
fixed to the tub shaft 12. Furthermore, the tub shaft 12 is
20 provided with a corrugated washer 33 serving as pressing
means. The washer 33 is located around the flat faces 12a
of the tub shaft 12 between the holder 31 and the lower
bearing 13b. The corrugated washer 33 is adapted to press
the lower bearing 13b axially of the tub shaft 12 or

25 upwardly in the embodiment.
The change-over lever 34 constitutes a change-over

member. The change-over lever 34 is fitted into the holder

31 so as to be rotated therewith, as is shown in FIGS. 5 and



In the above-descri bed enbodi nent, particularly, the tub shaft 12, the
agitator shaft 14, the notor 17, and the clutch 30 are nounted on the
mechani sm housing 10 to be 20 conposed into the integral mechani sm LhiNOV 2801
Accordingly, these parts are first assenbled into the nechanismunit 41.
Thereafter, the mechani sm housing 1pswith the previously assenbl ed

mechani smunit 41 is nounted to the outer bottom of the water-receiving tub
2 such that the nechanismunit 41 25 can be nounted on the water-receiving
tub 2. Copsequrty | yhahihe-past Siassenbli mg ok tae bassbaplbiff iceth avid ch
results in a great inprovenent in the assenbling efficiency. Furthernore,

t he chang@4avethdewvef 34 ofefhehehdt dnd@0ins FIAS 1 BOdnZ0R) 2% adtwst ed by
the geared notor 43 serving as the drain valve drive nmeans for driving the
drai n val een8exThpus titde $hahgeinger |dheral3dendidofherdrappr oalmetdlar e
driven by a common drive source. This sinplifies the construction of 5 the
washi ng naehiipércadart senslipp. sTheepitietdeanviexabeet Bon s3%rivehi bied he
geared notor 43 to be opened in the dehydration step, the clutch 30 can be
reliabty éRhAgEdcowEVatn qaecaiehyritEiidh %4 epf @bﬁsga&éﬁrl ¥ @comtabl
manner for_ changi ng over the clutch 30 can be sinplified and reliably 10
execut ed. t¥Re CEBREFPOPVREVELVET 3¢ A6t RePed itntePidtar e t RV ahge- over

| ever 34 u rdly or _.downwar dl Mor e, specifically, the upwardly inclined
sur f ace 4§ngﬁovﬁ8a58ﬂ¥r8£%ngéPe4E°F51$Bt %ed so that the change-over

| ever 34 15 is wat d| Qt a , reas the,downwardly inclined surface
42a of the con?lrddg f:g)v(%?&fz ‘ll‘g%reo}tﬂg%é:dl Sgsth%.g tha "¢ aé é“o%"érlﬁle{}ér B4 s

downwar d| égﬁ\g&agsgfm%%qq 4 i:rg%_élgeg dg}?laggg?@;ggtbsgﬁr 3% q’?crh.cpeq_‘l readily

oper at ed sinpl'e constr the "change-over 1 ever 34

i's 20, forgrd whEhchARGE0BYEY RAGEL0B4373saRf.t BRoRRCIANE S8 NokISiAg 40 as
the stationary portion is forned with the recess 40a. Upon an upward

nmovenment ohet l&@ggméngﬁp@V%rpﬂi(h\é%r 334 hdilde treN\@e Ridwir 36, d:s 4 tded into
the recess 40a such that the tub shaft 12 is fixed to the nmechani sm housi ng
10. 25 Thas, uwypwe poeitiiximg $@ansIde.canE@ndi ng)t ke aonyey pahid ois 37a
and the recess 40a is provided, the tub shaft 12 can reliably be fixed in

t he wash ootatadeuptepdlibrenlert, 4 htovéexi pgsitdns 4GesarFI@) i@blwhem event

a tendenc¥ for the
he same is rotated downwardly. The change-over lever 34

15 has convex portions 37a and 37b formed on the upper and

lower portions of an end thereof (a right-hand end as viewed

in FIG. 10) respectively and an operated portion 38
protruding from an outside surface of the end.

The holder 31 has stoppers 39 protruding from opposite

20 side surfaces thereof respectively, as shown in FIG. 5.

when the change-over lever 34 and the holder 31 have been

assembled to constitute the clutch 30, the change-over lever

34 is abutted against the stoppers 39 so that the upward

movement of the change-~over lever 34 is limited.

25 Consequently, since the change-over lever 34 and the holder

31, when incorporated in the clutch 30, can be prevented

from unstably moving, the clutch 30 in its assembled state

can readily be handled. Furthermore, the assembly of clutch



1 1 NOV 2002 22 rotatable tub 4 to be rotated with streans of wash liquid
and the | aundry during the wash or rinse step. According to the
above-descri bed enbodi nent, furthernore, the rotor housing 26 of thg1rNO¥dq00?
25 has the air 5 intakes 26c and the ribs 26d fornmed to be | ocated bel ow
the wi nding 23 of the stator 18. Thé % ibs 26d serve as a fan when the notor
17 is energized for rotation of the rotor 25 thereof in the wash or

dehydrati step. Air.outside the motor 17 is drawn into the side of the
stator 18 thr%® hr?ﬁgl% zﬁer %trﬂrflgesarf[scm%‘ﬁ?lt?‘ﬁeﬁoditp§cttékpt%h@% Wendi ng

23 by th j .26d. tl fficient Li ffect b

2chi oved SO 100 FUPRHAP moTEe ST e frocitdii S REGEPREST0 | 5
ized t J 7, t 17 b d f bei t

by the mearienl < moud g 10° e TR Gian? iFE, S8t BES FRLS epngerantden

condensat ian lod hitdidke fald diromete Jundecside tqthe watgroreceiyving tub

2. Consequently, the deteriorati in the insulation can be™p t&d in

the ”DBOVagfn&ﬂ”ﬁ@eiﬂﬁéﬁruﬁﬁnﬁﬁetﬂ%wﬁ%@hW@Gﬂméﬁwz%ﬂgtﬂQ Eﬁgh@%ékogg S0 as

to be gradually | owered 20 outwardly, water drops erent t mechani sm

housi ng 1Q earer cauwsedtiea fdrmaw @l @0ght Be hAQ it fasentharedf .+he tub
Consequently, water can be prevented fromrenai ning on the nechani sm

housi ng 1G&haltir davergs sigicehdie 1 aF 1G hol B, 10cohsed@enedy | nthBengehgni sm
housi ng 10 | ocated outside the nmotor 25 17, water adherent to the mechani sm
housi ng 10 Gcararbebali préwegeed ofitond®etingoligit ddverpidfedi ohotiee 1@€oppadst he
notor 17 can reliably be prevented from bei ng wet during the water

di schar ge39 duringOLhz0ERez3 thont bér bee washiag thehhakder 31 of the clutch
30 is Brovi ded with the stoppers 39 limting the upward novenent of the
changélover lederr@gess #dablst @ mmaichst nt hd&idedefr shel st offparilse39 in
the nounti ng of the clutch 30 so that 5 the novenent of the change-over

| ever 34 [MECHRBFER SPUEAE efletRIYANYS has ads &It pR Y RAIL I3 cam aeadil y

be handl eq sibnce t he em;cnt of the change-over |ever 34 relative to the
hol der 31 s °pr é’\?gr?tsggoéﬁri A§ tRBehaf8rvRg BPTEAGNaddambl YnoPnel herf 30.

of f i noe The "BRCEmsnE R thE Uhiholfouty 118 i ape e Yreoyiatet 24 o5 |0

of f since VEemen e change-over S

i LperToesceate i AL e de AT RO, URIAT AL YR 190 1

15 rotated upwardly, as shown in FIGS. 1 and 10 each showing
the condition in the wash or rinse step,.whereupon the tub
shaft 12 and accordingly, the rotatable tub 4 are fixed to
the mechanism housing 10 serving as the stationary portion.
Thus, the recess 40a and the upper convex portion 37a

20 constitute fixing means 40 for fixing the tub shaft 12 to
the stationary portion. The tub shaft 12 is decoupled from
the agitator shaft 14 so as not to be co-rotated with the
latter and the motor rotor 25 when the upper convex portion
37a has been fitted in the recess 40a. The agitator shaft

25 14 and the motor rotor 25 are originally coupled to each
other to be rotated together.

On the other hand, the lower convex portion 37b of the

change-over lever 34 is engaged with two of the convex



t hrough the screw hole 31b of the hol der 31, engaged so that 15 the hol der
3l is fixed to the tub shaft 12. Consequently, the holder 31 can readily be
fixed. Moreover, since a screwing force acts to draw the tub shaft 712 N0 2002
the side of the holder 31, the force is not exerted upon the netal bearing
14a such that a better bearing perfdfmance can be 20 expected. If the

hol der 31 should be fornmed with a fenale thread extendi ng therethrough and
a screw shoul d be engaged with the female thread so that its distal end
presses t Rertipnsh P tthef juphete et cfak i@t Inrreusing d2hevlappl i ed
to the tub shaft 12 fromthe outside thereof and the nmetal 25 bearing 14a
woul d be §U6j E8PEFOVER dRVErnal? figr Ot tdntnvaé et tasy  beaf Ayl

performange coul d not. be expected. In the fqregqi ng, enbodi nent, however,
such incoﬁ@eﬁpé%ce6c%ﬂoﬁénavggﬁmﬁﬁngl 1PN g@ﬁ?‘%ﬁhﬁgéﬁtf?qIqR%?rates a

d di t of th t . tjaon, The diff ; t th
7ot andCOBEBRN BNBI HER LM 106 AGba (AT R S AT ba For Ta LA | ar
t | abel by -t h f | s,.Ln the 5 nd di t
De L hofe Fibhe P AEE SRBoAUTERECE] HUCRE dtondBnBBarRAnDo: AR BRAGENOnT
hol e 51 i g f d..| h h [ 26 f h | nst ead
of the comsen orEPuR AT BT HEEne S 1957 Gbadi ot et Tuar Ao

portion 3¢Btgk iLRG1CRANGR ARy | ¥ LRa4 ik té@ﬁl\lzévg bBL-esibie_engagsgent

hol e 51 when the change-over I'ever 34 is downwardly rotated. The other
construct k@R idhihgesecd eabedi Nt | shtdhenSaRBnasnt hddus dnbha of i { st

enbodi nent. Accordingly, the sane effect can be achieved in the second
embodi Nnenhoanitied ek iar HeatiThoduRHioPaddcll@rdatvded hethe same and
10 the underside of the outer tub 2, whereupon dew condensation
can be prevented in the mechanism housing 10 and heat
generated by the motor 17 can be prevented from being

transmitted to the side of the water-receiving tub 2.

The tub shaft 12, the agitator shaft 14, the motor 17,
15 and the clutch 30 all as described above are directly or
indirectly mounted on the mechanism housing 10 to be
composed into an integral mechanism unit 41. The mechanism
unit 41 is, after being previously composed into the unit,
mounted to the outer bottom of the water-receiving tub 2.
20 An assembly seguence will be briefly described. The
agitator shaft 14 and the metal bearings 14a and 14b are
previously mounted on the tub shaft 12. The tub shaft 12
and the ball bearings 13a and 713b are then mounted on the
shaft support cylinder 11 of the mechanism housing 10. The
25 clutch 30 is mounted on the lower end of the tub shaft 12
and the stator 18 of the motor 17 is then mounted on the

underside of the mechanism housing 10. The rotor 25 of the

motor 17 1s then mounted on the lower end of the agitator



15 second enbodi nent, the engagenent hole 51 can also serve as an air
intake for the cooling of the motor 17. FIG 13 illustrates a third

enbodi ment of the present invention. The differences between the fiirs N0\ 82
third enbodiments will be described, The identical or simlar 20 parts are
| abel ed by the sanme reference synboﬂé in the third enbodi nent as those in
the first enbodinent. In the third enbodi nent, the |lower end of the

ut or ol r BAdr ohde o HEDYORGF NSy B8 oF e Bbt oh 19 SERA 251 hat
dosi gnat el By CPRPBF aRe e LunBBr TRE TR SRR CERSET UEOP o PReEhEt HH &

mbodi i gt t he first i i ngl th
amo of rod] 1o SE-REER 3, HHE' oEeb BobKbR, of TPRY, RECrr FECELELAT AR 25 i

the first ,enbodiment. Particularly in the third enbodi ment, the notor 17
can be further prevented from being wet since the |ower end of the vertical

portiog 10b of xt he yechan sgrhousi ng LPoandBd Lhe 10U egnel kenfsl ence of

the rotor housing 26 are overlapped. FIGS. 14 and 15 illustrate a fourth
enbodi ment-jehtt A npr @e@nto fi RNt hankhen diddanenaes bt eepiybeahis st and
fourth enbodinents will be described. The identical or 10 simlar parts are

| abel ed byst hegagte 1ef rIEence. syrmimd scomtide Leueth 4enmingd nenfussatddse in

the first enbodi ment. The fourth enbodiment differs fromthe first

enbodi nenpoirtiibhe ednstheicttbar f endf ibhewpdathe dwl der shbwo theFI@b Shaft

12. More specifically, a fenmale thread 52 is forned in fit faces 15 of the

tub shaft Ob2 axfd the hifueratdd sponbiens exf ehlet Aeveygh 430t hvhafch hiema A

screw 53 is engaged with the female thread 52 so that the holder 31 is

fi xed1Po thghtubaghameldn F{G-hiSs ditfodt nideWWasbly t hechired Berfaey 14a

can be prevented frombeing subjected toiaggecuring%force of the 20 screw
e X

53 such t 48 &TbdttSeP Y fPPertinRatt P el xpetieee tafhePot Hbpn
t ti i t he f, t.h i t i th that | the fi t
rbod mentHSREREK AMRIEY. Pné S8me B EaR” beTac hp evaasi ARt HEVFEHIEh

enbodi ment ;s (oL e, I st pabodi Mepl. 428, T hQT 2000 dSSELd Pt | op. and

drawi ngs are merely 11 1Tustr he“princrplés of thé present i|nvention

and are ngb g he constidied Jdy ad ifid i dg-senss Mard pus, chapgesr@nds
nodi fications will beconme apparent to those of

15 upon energization of a geared motor 43 serving as drain

valve drive means. A return spring (not shown) for the

drain valve 8 causes the control lever 42 to pivot in the

direction of arrow B in FIG. 8 upon deenergization of the

geared motor 43. When the control lever 42 is caused to

20 pivot in the direction of arrow A in the condition as shown

in FIG. 7, the operated portion 38 of the change-over lever

34 is downwardly pushed by the downwardly inclined surface

42a of the control lever 42 such that the change-over lever

34 is rotated downwardly into the condition as shown in

25 FIGS. 6 and 8. When the control lever 42 is caused to pivot

in the direction of arrow B in the condition as shown in

FIGS. 6 and 8, the operated portion 38 of the change-over

lever 34 is upwardly pushed by the upwardly inclined surface



1 1 NOV 2002 26 ordinary skill in the art. A1l such changes and
nodi fications are seen to fall within the true spirit and scope of ]ﬁ 0
i nvention as defined by the appended cl ai ns. ~ ~ Nov zooz 27 ~ 7% ! QV$J&

AA 1. A washi ng nachi ne conprising:1 n outer tub; 5 a rotatable tub
rotatably nounted in the outer tub; an agitator nmounted in the rotatable

tub; a hollow tub shaft transmtting a rotating force to the rotatabl e tub;

an agi tat g sl Lybnsertied i ndae b ahal o lar d0. Loanegl L4400 Aggiating

force to the agitator hav ing wer an el I hcludi ng a

stator comiets| B e Akl Lonad hrpleraoun oyt e
whi ch theFIGS. 1 and 7. The drain valve 8 is opened when the control
lever 42 assumes the position as shown in FIGS. 6 and 8,
5 which position corresponds to the dehydration step. The
drain valve 8 1is closed when the control lever 42 assumes
the position as shown in FIGS., 1 and 7, which position
corresponds to the wash or rinse step. Each of FIGS. 7 and
8 schematically illustrates the bottom of the water-
10 receiving tub 2 with the motor rotor 25 and stator 18 being
removed from the mechanism unit 41.

According to the above-described embodiment, on one
hand, the change-over lever 34 of the clutch 30 is upwardly
rotated in the wash or rinse step of the washing operation

15 so that the agitator shaft 14 and accordingly, the agitator
5 are directly driven by the rotor 25 of the motor 17. 1In
this case, the motor 17 directly drives the agitator 5 so
that the latter is rotated repeatedly alternately forward
and backward at a low speed set in accordance with washing

20 conditions including a quantity of laundry to be washed and
a cloth quality of the laundry. On the other hand, the
change-over lever 34 of the clutch 30 is downwardly rotated
in the dehydration step of the washing operation so that
both of the agitator and tub shafts 14 and 12 and

25 accordingly, both of the agitator 5 and the rotatable tub 4
are directly rotated at a high speed set in accordance with

the washing conditions such as the quantity of laundry and

the cloth quality thereof. Since a direct drive structure



tub shaft is operatively coupled to the agitator shaft in a dehydration
step so that the notor rotor, the agitator shaft and the tub shaft are
rotated together and a second node in which the tub shaft is decouﬂlkﬁovmwﬁ
the agitator shaft in 20 a wash steg,so that the tub shaft is prevented
frombeing rotated with the notor rotor and the agitator shaft; and a
mechani sm housi ng nounted on an outer bottom of the outer tub; wherein the

tub shaft 4t he,agitalorgsdafl, pthe g@gggmés@eﬂ %@%q%ln% h Al ém%@%?d on

t he nmechani sm housi ng to be conposed into an integra chanismu 2. A

washi ng Maehi ne: AE O dWa b 96l & & 1od UBLAR naded. NOVCRARR2 AR OIPT i Si Ng
a drain valve provided for discharging wash liquid and drain val ve drive

neans for r@aueitignishe ndi-aien wedlghe, aand swher sifnthBewekUti6f Rashanehange- over
menber and changes between the first and second nodes on the basis of 5

oper at i on nefi sheredanrge ateyrdrMem ayl ddei ohedge- pueth8EaBLE, | 5iA6é uat ed
by the drain valve drive neans. 3. A washing machi ne according to claim1,
furthep camprirsitegadpleotiulol 4| enér thet ayabhbyorountzack odisest by | @navyn 10
portion of the machine, and wherein the clutch has a change over nenber and
changes betivdenut he fielt &mdnseconsgi omdes chvartihenpashe ofosperat i omeof the
change- over nenber and the change-over nenber is actuated by the contro

| ever. 15t4apswnbhitrigd nieh as igtgofdinget ¢ ahabm 1t edhes eidn amé rdedani sm

housing is sized so as to cover the notor and _
maintenance of belt tension is not required. Furthermore,

vibration caused during the dehydration step can be reduced

10 since the equipments such as the motor 17 are concentrically
provided around the rotatable tub 4. The construction of the
clutch 30 can be simplified since it is composed of the
change-over lever 34 and the holder 31. The reliability of
operation of the clutch 30 can be improved since the clutch

15 30 is held in each of the two working conditions thereof by
the toggle type springs 36.

In the above-described embodiment, particularly, the
tub shaft 12, the agitator shaft 14, the motor 17, and the
clutch 30 are mounted on the mechanism housing 10 to be

20 composed into the integral mechanism unit 41. Accordingly,
these parts are first assembled into the mechanism unit 41.
Thereafter, the mechanism housing 10 with the previously
assembled mechanism unit 41 is mounted to the outer bottom
of the water-receiving tub 2 such that the mechanism unit 41

25 can be mounted on the water-receiving tub 2. Consequently,
the parts assembling work can be simplified, which results
in a great improvement in the assembling efficiency.

Furthermore, the change-over lever 34 of the clutch 30 is



inclined so as to be gradually |lowered toward the outside of the machine.
20 5. A washing machine according to claim1l, wherein the nechani sm OG
is sized so as to cover the notor and has a drain hole fornmed in a portion
t hereof | ocated outside the notor. 25 6. A washing machine according to
claim 2, wherein the change-over nerfler has two ends and is pivotable about
one of the ends thereof so that the other end side thereof is noved

upwar dly and downwardly. 1 1 NOv 2002 29 7. A washing nmachi ne accordi ng
to clai m 3ctiRées 1 h %h%ﬂ@%@%v@PtﬁénﬂérS@§Vﬁ6€GBV% %%%a@ﬁ?ynaﬁalve
downwardl y and the control |ever has war.dl y, and gomnmgrdl i nclined faces
movi ng t h&ChaRgBSARF et b¥wérdl ! &nd *FotmwirdI%e 5 res%@(’:‘ﬁ vethe 8. A

rashi 19, TRELS BCE0r B oyl 8L B G SRS, ofef, e janc
Eeeti et R I
5 the washing machine. Additionally, since the drain valve 8
is driven by the geared motor 43 to be opened in the
dehydration step, the clutch 30 can be reliably changed over
in the dehydration step. Consequently, a control manner for
changing over the clutch 30 can be simplified and reliably
10 executed.

The control lever 42 is rotated to thereby rotate the
change-over lever 34 upwardly or downwardly. More
specifically, the upwardly inclined surface 42b of the
control lever 42 is rotated so that the change-over lever 34

15 1is upwardly rotated, whereas the downwardly inclined surface
42a of the control lever 42 is rotated so that the change-
over lever 34 is downwardly rotated. Conseqguently, the
change-over lever 34 can be readily operated by a simple
construction. Additionally, the change-over lever 34 is

20 formed with the convex portion 37a and the mechanism housing
10 as the stationary portion is formed with the recess 40a.
Upon an upward movement of the change-over lever 34, the
convex portion 37a is fitted into the recess 40a such that
the tub shaft 12 is fixed to the mechanism housing 10.

25 Thus, since the fixing means 40 comprising the convex
portion 37a and the recess 40a is provided, the tub shaft 12
can reliably be fixed in the wash or rinse step. Moreover,

the fixing means 40 can reliably prevent a tendency for the



concave portions are interfitted. 9. A washing nmachine according to claim
7, wherein the 15 change-over nenber has a convex portion forned on qa ”9%%%2
surface thereof and the notor rotor has an engaged portion forned in %
upper surface thereof, and when the change-over nenber is noved downwardly,
t he convex portion of the change-ovéf nember is engaged with the engaged
portion of 20 the notor rotor so that the tub shaft is operatively coupled
to the agitator shaft so that the rotor, the agitator shaft and theﬁéub

7

shaft arefPbB&RBASt gkt herto18e Af@dfhg hekhFhgealeordi Mpsd &EGR

wherein the 2 chﬁn e-over, nenber. has a convexRFortgon formed on a | ower
surface tREPedfCand YmSPorPEotBF M2 SPaPied RFPENSERPengaged hol e, and

wh h h - . ' d d Iy, ; ' f th

Change: over meRGEPTEATE T8 Ko 9 L2060 a0 Cendayed WA I chGABEACRl o of
h : fic-i ' t he,

agi tator ZRA11" <oiEhaC e Foaiio e nft At ANGPE di PRS (OIS oRhTt are

rotateq togetliet. ol hng MRS TAEN AR ASF UL NG 10. 6180 1 ouherei n the

[
convex portion of the change-over nenber has a generally trapezoidal shape

and the engagedgPary ion Ofet BeaPOLOF gr Ot Ofnd Neipdessa Ryl idy of rgpnvex
portions radially protruding 10 fromthe upper surface of the rotor about

an axis t haeaoftheafbtidie 1CONMUEXe i d i 248 f ot Mo e BNGIe- O ef heBRBeSr | 35
engaged with one of spaces defined between the convex portions of the rotor

when the theamrgefovar teabeashsodowlearddatirmvestedd 121irA owisdidg thAehi ne
conprising: an outer tub; a rotatable tub rotatably nmounted in the outer
tub; an agbtatrorn 7Tnmigntdedwnn ithte tbkataldeeofultheashakbowl Bubhshafh the
transmtting a rotating force to the 20 rotatable tub; an agitator shaft

i nser{Bd eArt Hotakeshife dnd themsdirechgdateotthel ngnddmge 2% lbhethgi t at or

and having a | ower end;
ribs 26d. Consequently, a sufficient cooling effect can be

achieved for the motor 17. Furthermore, since the mechanism
housing 10 is sized to cover the motor 17, the motor 17 can
be prevented from being wet by the mechanism housing 10 even
15 when water drops resulting from dew condensation or the like
fall from the underside of the water-receiving tub 2.
Consequently, the deterioration in the insulation can be
prevented in the motor 17. Furthermore, since the mechanism
housing 10 is inclined so as to be gradually lowered
20 outwardly, water drops adherent to the mechanism housing 10
are caused to flow along the inclined face thereof.
Consequently, water can be prevented from remaining on the
mechanism housing 10. Moreover, since the drain hole 10c is
formed in the mechanism housing 10 located outside the motor
25 17, water adherent to the mechanism housing 10 can be
discharged outside through the drain hole 10c, and the motor
17 can reliably be prevented from being wet during the water

discharge,



an electric notor including a stator concentric with 25 the agitator shaft
and having a winding and a rotor nounted on the | ower end of the agLL%p?Qn
shaft; a clutch for changi ng between a first node in which the tub a Pg
operatively coupled to the agitatorzéhaft in a 1 1 NOv 2002 31
dehydration step so that the notor rotor, the agitator shaft and the tub
shaft are rotated, together and a second npde in which the tub shaft is

d
decoupl ed front PRENGEMPEEor SIfs Fhe alRASRTstdeh 96 thet ¢HEEGb38BhdRt s
prevent ed fron1being 5 rqotated with the nmotor rotor and the agitator shaft;

an air inPEREIFEEMY i e RbeRPCF Bt 8°; ldmd tHng JFhaei ppverdr Meyemsnted on

the rotor so, as to be | ocated bel ow the stator. winding. 10 13. A washing
machi ne c‘aﬁprﬁ@i RGangs -Gyeér HeuEE g“woﬂa‘ia‘b'?ea}?‘%t‘?%tggéwfftnﬁﬂﬁt &d%n the
outer tub;_ap, agi tator nounted i.n the rotatabl ub; ol l qw tub shaft

O anm trofoly 8Tk ARk TN 8% hd Skt GG et el sRulRhL ot seo R
inserted jn the tub shaft.f transmtting a rotati force to th itator

and havi nSHS MEWEF " 8RG: Odn gflgctc?]%n%ﬁi?’%irnc]l%‘é?ﬁg%gl} st &t cﬂr%‘f)ﬁﬁgﬁ gi c
ith 20 t i tator,shaft an r Qt.Qr nt,e n e |lower. _end pf the

bt tator SrapEERf 1 in e Rk Iy FRUIIE AN B0C AR e B Ko he

{ub Shal tn{ gk 1cof a1 ARt harewible g ehange-auer ciather proyt ded on the

hol der to be novabl e upwar downwar oggl € spring

ol ding. ther £0A00CroV S THINGTCAt£ACR ROSIIARANIER: 10 SREE HhaToved

upwardly or downwardly, the clutc angi ng between a first node iIn ich

the tub shaftpis a%eér%i%/eby cqupl &4 §@.thﬁd@§litti%r%ll%% L NQY 2094132

shaft in a dehydration step so that the notor rotor, the agitator Shaft and
the tup stadd apeihet aeedalroged hereaofteaseeond mude g o chihbe twe shaft
is decoupled fromthe agitator shaft in a wash step so that the tub shaft
is 5 prevenvechdnomdei ndh e otcatedgwi-tdv lhe Yot ernr r d3tdori andp t be eagt & &t.or
shaft; and a stopper provided on the holder for limting the upward
movenment ©D¥rthercirarge- bier tménbehaf 10 124.1 A faghiety wathi ndeactendileg to
claim 13, wherein the holder of the clutch has a through hole, the washing
machi ne fiiFigrRd tépprishnybhehdéref SRy rdanst conbf Fe¥ nhadipenire selr ead

formed i the fubshall, and,a, screw whieh, alist hayl ng passed thigugh the
15 the holder 31 is fixed to the tub shaft 12. Consequently,
the holder 31 can readily be fixed. Moreover, since a
screwing force acts to draw the tub shaft 12 to the side of
the holder 31, the force is not exerted upon the metal
bearing 14a such that a better bearing performance can be
20 expected. If the holder 31 should be formed with a female
thread extending therethrough and a screw should be engaged with
the female thread so that its distal end presses the tub
shaft 12 to fix the same, an axial force would be applied to
the tub shaft 12 from the outside thereof and the metal
25 Dbearing 14a would be subjected to an external force such
that the better bearing performance could not be expected.

In the foregoing embodiment, however, such inconvenience can

be overcome.



15 engaged with the female thread so that the holder is fixed to the tub

shaft. .A; NOV 2007
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25 that both of them are overlapped. The height of the
overlapped portion is designated by reference symbol H. The

other construction in the third embodiment is the same as

that in the first embodiment. Accordingly, the same effect
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10ss10%& Eha H¥Gthe vertical portion 10b of the mechanism housing 10
5 and the outer circumference of the rotor housing 26 are
overlapped.

FIGS. 14 and 15 illustrate a fourth embodiment of the
present invention. The differences between the first and
fourth embodiments will be described. The identical or

10 similar parts are labeled by the same reference symbols in
the fourth embodiment as those in the first embodiment. The
fourth embodiment differs from the first embodiment in the
construction for fixing the holder 31 to the tub shaft 12.
More specifically, a female thread 52 is formed in fit faces

15 of the tub shaft 12 and the holder 31 so as to extend
through both of them. A screw 53 is engaged with the female
thread 52 so that the holder 31 is fixed to the tub shaft
12. In this embodiment, too, the metal bearing 14a can be
prevented from being subjected to a securing force of the

20 screw 53 such that a better bearing performance can be
expected. The other construction in the fourth embodiment
is the same as that in the first embodiment. Accordingly,
the same effect can be achieved in the fourth embodiment as
in the first embodiment.

25 The foregoing description and drawings are merely
illustrative of the principles of the present invention and
are not to be construed in a limiting sense. Various

changes and modifications will become apparent to those of
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an agitator shaft inserted in the tub shaft for
10 transmitting a rotating force to the agitator and having a
lower end;
an electric motor including a stator concentric with
the agitator shaft and a rotor mounted on the lower end of
the agitator shaft;
15 a clutch for changing between a first mode in which the
tub shaft is operatively coupled to the agitator shaft in a
dehydration step so that the motor rotor, the agitator shaft
and the tub shaft are rotated together and a second mode in
which the tub shaft is decoupled from the agitator shaft in
20 a wash step so that the tub shaft is prevented from being
rotated with the motor rotor and the agitator shaft; and
a mechanism housing mounted on an outer bottom of the
outer tub;
wherein the tub shaft, the agitator shaft, the motor

25 and the clutch are mounted on the mechanism housing to be

composed into an integral mechanism unit.

2. A washing machine according to claim 1, further
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3. A washing machine according to claim 1, further
comprising a control lever rotatably mounted on a stationary
10 portion of the machine, and wherein the clutch has a change-
over member and changes between the first and second modes

on the basis of operation of the change-over member and the

change-over member is actuated by the control lever.

15 4. A washing machine according to claim 1, wherein the
mechanism housing is sized so as to cover the motor and
inclined so as to be gradually lowered toward the outside of

the machine.

20 5. A washing machine according to claim 1, wherein the
mechanism housing is sized so as to cover the motor and has
a drain hole formed in a portion thereof located outside the

motor,

25 6. A washing machine according to claim 2, wherein the
change-over member has two ends and is pivotable about one
of the ends thereof so that the other end side thereof is

moved upwardly and downwardly.
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change-over member and the stationary portion of the machine
have convex and concave portions respectively, the convex

10  and concave portions constituting fixing means for fixing

the tub shaft to the stationary portion when the convex and

concave portions are interfitted,

9. A washing machine according to claim 7, wherein the

15 change-over member has a convex portion formed on a lower
surface thereof and the motor rotor has an engaged portion
formed in an upper surface thereof, and when the change-over
member is moved downwardly, the convex portion of the
change-~over member is engaged Qith the engaged portion of

20 the motor rotor so that the tub shaft is operatively coupled
to the agitator shaft so that the rotor, the agitator shaft

and the tub shaft are rotated together.

10. A washing machine according to claim 7, wherein the

25 change-over member has a convex portion formed on a lower
surface thereof and the motor rotor is formed with an
engaged hole, and when the change-over member 1is moved

downwardly, the convex portion of the change-over member is



10 10910%& ()-73"10%& ()-1i 8p~?bC0s’' yF ! 10%4| & ()-!;

#10%)| o] & ()-!110%| & ()-! @ 11 NOV 2002
@10%4) 4| & ()-St!10%}| & ()-st!10%4| & ()-pT9}~?bC0s' y

+#10%4| & ()-S)! 10%| & ()-!6! #10% | | 5:()-M,!#10%|‘|&'()-M!10%1|&'()-&!10
%| & ()-9saBbC0s' yS8! 10%4| & () -1 4#10% | : | & () -2! 109%4| & ()- 0! 10%4| & ()-.! 10%
4 & ()--110%4] & ()-J_=0s'y!18#10% | }| & ()-!1#10%|}| & ()-10%| & ()-', 10%}| &

0%l o gn%%%% AT g‘%%%?%v@%i}@ﬁ Phe moten chater (591 bkl & () -

S ro0es ¢ FERS) %“%47 §6%§§a¥%94?§0%|up% YN L
10%)| & ”88%%1m (ot 30U i ég%e%f% £6105.400%%e tub shatt are

10<- cBdEb 1694
0%4|&f()rggg%gg&tgbe§h540%4|&f() BMIEbCO! #!10%| & ()-t"#10%| & ()- @
10@&|&T()
110%4 & ()-10%t & ()-3f10%t| & ()-: s&JIEbCO! 4#10%t| & () -210%| & () -
Oy10%t| & ()-/10%4| & () -
9- Y10%t| & () - Y4+#10%Hi&shin&PhbERE hd0%E8otPiA§YES €)alm10%GEhéyeid Odhe 104|
104| |1:10%| & () -
6109&|&f(bohﬁﬁiﬂﬁbtﬂﬂ&ﬁﬁb&)t#&O%&%ﬁQeLb@%ﬁ&ﬂ@mﬂé&&ﬂéé)a@ﬁﬁ%&%dblﬁis#lw%
G& ()-EJEbCO! " 109%6&" () -9 109%&" () -#! 109%6&" () -"#109%& ()- 1096 ()-!109%& ()
trapezoidal shape and the engaged portion of the motor rotor
mOdEbCD'G'lO@E&.() 4#10@&&.&) OMLOY&' () -/!'1096& () -9-! 1096&" () - Y+#109%&' ()
-0j bC0! 109gfladep- powlugal)ity] @uk | Pnyex 10 bhigm s o dDadky (pretuedises () -
JdEbCOI '10%&|&'()
10 rom the upper surface of the rotor about an axis thereof,
and the convex portion of the change-over member is engaged
with one of spaces defined between the convex portions of

the rotor when the change-over member is downwardly moved.

15 12. A washing machine comprising:
an outer tub;
a rotatable tub rotatably mounted in the outer tub;
an agitator mounted in the rotatable tub;
a hollow tub shaft transmitting a rotating force to the
20 rotatable tub;
an agitator shaft inserted in the tub shaft for
transmitting a rotating force to the agitator and having a
lower end;
an electric motor including a stator concentric with
25 the agitator shaft and having a winding and a rotor mounted
on the lower end of the agitator shaft;
a clutch for changing between a first mode in which the

tub shaft is operatively coupled to the agitator shaft in a
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10 13. A washing machine comprising:

an outer tub;

a rotatable tub rotatably mounted in the outer tub;

an agitator mounted in the rotatable tub;

a hollow tub shaft transmitting a rotating force to the

15 rotatable tub;

an agitator shaft inserted in the tub shaft for
transmitting a rotating force to the agitator and having a
lower end;

an electric motor including a stator concentric with

20 the agitator shaft and a rotor mounted on the lower end of
the agitator shaft;

a clutch including a holder provided integrally with
the tub shaft for rotation therewith, a change-over member
provided on the holder to be movable upwardly and

25 downwardly, and a toggle spring holding the change-over
member at each position when the same is moved upwardly or
downwardly, the clutch changing between a first mode in

which the tub shaft is operatively coupled to the agitator
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shaft in a dehydration step so that the motor rotor, the
agitator shaft and the tub shaft are rotated together and a
second mode in which the tub shaft is decoupled from the
agitator shaft in a wash step so that the tub shaft is
prevented from being rotated with the motor rotor and the
agitator shaft; and

a stopper provided on the holder for limiting the

upward movement of the change-over member.

14. A washing machine according to claim 13, wherein
the holder of the clutch has a through hole, the washing
machine further comprising holder fixing means comprising a
female thread formed in the tub shaft and a screw which,
after having passed through the hole of the holder, is
engaged with the female thread so that the holder is fixed

to the tub shaft.



