., rsé3e| kL| hD6TLIM' PULSATOR OF WASHI NG MACHI NE Fi el d of the Inventlon 5 The
present invention relates to a pulsator of a washing ma
installed on an inner bottom part of a washer tub and agltates IﬂﬂmmmmmWNWMM
articles and water by rotation thereof. 10 Background of the Inv

vortex-type washi ng machi ne, such as a twin tub washing nmachi ne, whi eboiso*

i ncl udes a washer tub and a dewatering tub separately, and a fully

aut omati ¢ washi ng 15 nmachi ne wherei:~ a washer tub therein also sﬂ

dewatering tub, has a pulsator |ocated on an inner bottom part of ”MMIW"’”’”’”
washer tub. The pul sator, whipohSRTORODE WAISAITING MACHENEDY a not o

generates a vortex-type agitating water stream by rotation thereof 50 FRat
wat er and laundry 20 articles are agitated to thereby execute a mashing and

a rinse process. The pulsator is required to have a high cl eaning

efficiency antklatof hehsaheventpion not to cause tw sts and danages in the

| aundry articles. Therefore, research 25 activities are focused on shapes

of a di sk-shaped base of the pulsator and radial ribs formed thereon. For
exanple, - 1 e i s disclosed a, pulsato f washin hi e whi-ch
prevent $ t he Iaundf%ﬁeuRQ§ﬁ%Q$ fﬁ&ﬁ@ﬁéﬁﬁ& cﬁﬁéﬁ €5t dgnéNﬁﬁﬁgzporPFons of
the ribs and also enhances _th n ffiiGien S S o]

cl eani ng, tmfs?lng, tang ﬁe gh ? eqP%kglﬁh%%ﬁ%IQﬁbﬁéﬂgégr§Fg 8@ égg

e.g., Japane u n 9 pagesywacdr BL 0.

3). The pulsg OEX%gggggo Q%jfd?é%gégﬁglé??ﬁg%9a%§§g%%§ﬁiaI dlrectlong

hei ghts and ybggg§ogftﬁepé@fallty of ribs formed on a base. The base is
formed with a curved surface 10 which is downwardly inclined froma

hem spheric portion |ocated at a center thereof and upwardly inclined

toward an outer periphery thereof.

10 Background of the Invention

A vortex-type washing machine, such as a twin tub

washing machine, which includes a washer tub and a

dewatering tub separately, and a fully automatic washing

15 machine wherein a washer tub therein also serves as a

dewatering tub, has a pulsator located on an inner bottom

part of the washer tub. The pulsator, which is rotationally

driven by a motor, generates a vortex-type agitating water

stream by rotation thereof, so that water and laundry

20 articles are agitated to thereby execute a washing and a
rinse process.

The pulsator is required to have a high cleaning

efficiency and, at the same time, not to cause twists and

damages in the laundry articles. Therefore, research
25 activities are focused on shapes of a disk-shaped base of
the pulsator and radial ribs formed thereon. For example,



. The ‘laundry articles are washed by a synergy effect of the ribs agitating
the laundry articles directly and water 15 stream generated by the rotation
of the pulsator. Wth the rotation of the pul sator having a conventi onal
structure, water introduced fromthe hem spheric portion |ocated at the
center thereof flows along the curved surface and then flows up along the
sidewal | of the washer tub, resulting in water 20 streanms of a large
circular arc. However, with mere tailoring of the shapes of the base and
the ribs, the water streamgenerated in the washer tub follows along a
sinplified patdw@s nisreguktingedn & bulishabironof n washigieanmery iekf i cviehel .
25 - 2 Summary of the Invention It is, therefore, an object of the
present invesdwsnto phevildendrpulesdtiorlesf BromshehpgnaeHiond cdpabfadonds
generating a conplicated pattern of water streamto thereby enhance |

agi tating capige | poytinher edh the pulbsatandi mdissdesnhaprefalting 6fcaning
pul sati ng nenbers assenbled in a body. In accordance with the presen

invention, télficiengy obYdééP&rﬁﬁﬁéaéo!pO@fr £ VRN r’r%“éjl'ﬁWer,’gva@ﬂgiﬁ‘%mio
bot tom Bar t 214 at s ROra UER | SPeacciitat fRo- e heP ol W eCaariry’ ar TFRFAE Ar | ¢
L e BT uE Y POPTRACBER by IS el pubsabigs
3) The pulsator is embodied by differentiating, along
radial directions, heights and widths of a plurality of ribs
formed on a base. The base is formed with a curved surface
10 which is downwardly inclined from a hemispheric portion
located at a center thereof and upwardly inclined toward an
outer periphery thereof.
The laundry articles are washed by a synergy effect of
the ribs agitating the laundry articles directly and water
15 stream generated by the rotation of the pulsator. With the
rotation of the pulsator having a conventional structure,
water introduced from the hemispheric portion located at the
center thereof flows along the curved surface and then flows
up along the sidewall of the washer tub, resulting in water
20 streams of a large circular arc. However, with mere
tailoring of the shapes of the base and the ribs, the water
stream generated in the washer tub follows along a

simplified pattern, resulting 1in a limitation in the

cleaning efficiency.



.15 da rotational axis of the pulsator and has thereon a plurality of
upwardly extruded center bl ades; an outer pul sating nenber which is |ocated
within a second radial distance inwardly from an outer periphery of the

pul sator and has thereon a nunber of upwardly extruded outer blades; 20 and
an internedi ate pul sating nenber which is rotatably inserted onto a gap
between the central pul sating nenber and the outer pul sating nenber and has
t hereon plural upwardly extruded intermnedi ate bl ades. Since the

i nternedi ate pul sating nenber is inserted 25 between the central pul sating
member and thepULel PYrRAatif@dgmeer, in case the central pul sating nmenber
and the outer——3 pulsating nenber are rotationally driven, there occurs
in the internedi ate pul sating nmenber a rotation |agging behind the rotation
of the central pulsating nmenber and that of the oguter pul sati ng.rrlr\rfsglpﬂ n
Thus, the inter neditat &s putbatefigrs, memhe RPdueks tROWESES T eh Whi ¢ i s

added to other water streans generated by the outer pul i.ng apd
the central tpul smdvrigiamﬁbepugéaiiﬁére%g faorl’ﬁaa?%c‘@r?pl F‘@gﬁghemgg?gg?%eam

Therefore, frictional novenents between the | auyn td Lpsrepsed
resul ti fg i roeneiahing eﬁnFﬁ@piBC@F??cpéﬁ%Wnl ﬁ%ag’(r:%re anécéé'leevaﬁ? ﬁ{ﬁhe pr esZnt

invention, a dianetric width of the.inter i p td nos ESPEL nkSudes
appr oxi mat el §P133Cef 2ghhEt of 9t ﬁ8p8§%%%rt§or§“§te?‘tﬁ3“n§ﬂnﬁrb and that of the

central pul sati nber ks j Ad 25 O edihpdd of nthebdady .

i nt er nedi at €2 p%r'gjé%}?ln% n%%b%‘??gérﬁﬁﬂé%&#%? ge-sized water streamis _
generated in a rotgligpab dhheet i @Ry thke puteenpul satemygi oembémasecup§i ng
a large area, while a small-sized water stream generated by the central

pul sating negbgiiabfiecks theswieyr séf eam gershangd BYAGHES nt e¥heal at €520
pul sating nenber to thereby formthe conplicated water stream Thus, th

| aundry;arti gbestionsbeywadheéretubbyanaberagptapedlef frévent] ymepRs an
accordance with the present invention, the central pul sati ng rrer’rbteurb and the
outer pul satingtagiber ame arol degers BRLEOR| A% b&dy. 2THIRS A | arge Stress

g the construct] o LaShiRg LIS ENHGR) BUASALLD0LTETOkcRNd e ke

tub having an open top, including: a central pulsating

member which is located within a first radial distance from

15 a rotational axis of the pulsator and has thereon a

plurality of upwardly extruded center blades; an outer

pulsating member which is located within a second radial

distance inwardly from an outer periphery of the pulsator

and has thereon a number of upwardly extruded outer blades;

20 and an intermediate pulsating member which 1is rotatably

inserted onto a gap between the central pulsating member and

the outer pulsating member and has thereon plural upwardly
extruded intermediate blades.

Since the intermediate pulsating member 1is inserted

25 between the central pulsating member and the outer pulsating

member, in case the central pulsating member and the outer



pul sati ng nmenber can be achi eved by the single-body structure, and the

i nternmedi ate pul sating nmenber can be easily inserted onto the gap between
the central pulsating nmenber and the outer pulsating nmenber. 5 In
accordance with the present invention, the central pulsating nmenber has a
hem spheri c shape, an apex thereof being | ocated on the rotational axis.
Thus, the water stream generated by the central pul sating nenber flows
toward the outward radial direction so that it affects the 10 water stream
generated by the intermedi ate pul sating nenber to thereby forma
conplicated\ﬁ§$r 5%Jeﬁghbégs@ggr@bﬁgtgom&ghyeH&EMamﬁ Agetat ioaeurisn in
accor dance Wi Jﬁe present invention, the internediate pul sating nenber
has a curved ysur{ace b £t é Spd bsatpieg dhgmbael Bnew taviand Itdgs i veelei nd
radial direction. Thus, a water streamin a vertical direction is generated
by the intergrrdi @i tiosadi nchererderraindutsatnafmetled By tHeawat erthe
stream generated by the central pulsating nenber to therehy be transforned
into a wat erosttercapuimutnggi menb20 | ndhufed BRE edfitSHMCPHETE oPRISQ 1N
conplicated agitation is applied to the laundry articles so that

frictiofal  fomues BrREGHIas Be2 | AT v Steat et ot & ai e appl el oveher

| aundry articles, resulting in a goad cleaning efficienc ccorda

with the pre%*é?ﬁam%v@ﬁﬂe&ﬁ%%ebéﬂuttg?e 28 l?lrsaPP%g%ﬁge%n%%%é %Elrdvegﬁg
surface which is downwardly incline o Lhn eri  theegofateran
appr oxi mat el LB P %?F%Tgr %?%%gt%érg%gp?agagégﬁiglEgﬁégé%?on and

upwardly inclined tOW@ﬁ?r Po??tefr98£l89§iym50§ﬁgﬁfs baewk8nethpel kphary
he oufer pu

bei ng an ape%tfﬁaT e Ssating nenber. Thus, the laundry articles can

be easily |oaded_ posthg qut e & dulsat | Agswerbeg, sa that theh| aohdrying
articles are agitated efficiently and, at the sane tinme, a water streamin

the rotgfionakrdiregtyyon is generated by the outer pulsating nenber. In
accordance with the present invention, apexes of 10 the jnternediate blades
are | ocated | ower Trhancddwdenaoé whehceheernsisgdds HHEThODut &r IPPRGES LC

Thus, the internediate pul sating nenber is prevented from bein rot%éeq
toget her wi thithe oft éhepulsminRf ifdifbdt iRl tHe BERPTAl LPuPERECRG evoer

due to a drag exerted by the |aundry artigcles. which ar. it ing betyween
the outer pu%éatpﬁg‘Hﬁﬁbe?faﬁ&etﬁﬁl t¥'% S%ﬁ}%%tpﬁ3%§5n5§¥f %?e ore, a

strong stress canngtﬁgiégﬁgabﬁggh e&h§siEb?%g§q5gkglguh§@tb@gt%%$b%&.tm@

accor dance WFERLEA ron; "a fime of formng the central

pU|Satiﬁ? negggrr%ngiggg:##fgaé¥k$uhéﬁEE99 menReE, i 1 a1hegy¥rs@Ped water
I nt erneal at e pUFS& I'ng nenoer
stream is generated in a rotational direction by the outer
pulsating member occupying a large area, while a small-sized
water stream generated by the central pulsating member
affects the water stream generated by the intermediate
20 pulsating member to thereby form the complicated water
stream. Thus, the laundry articles in the washer tub can be
agitated efficiently.
In accordance with the present invention, the central
pulsating member and the outer pulsating member are molded

25 as a single body. Thus, a large stress of the construction

including the central pulsating member and the outer



.hol ding recess is forned simultaneously and then a sliding notion bedpl ate
for supporting the rotation of the internedi ate pul sating nenber is fixated
therein. Thereafter, the internediate pul sating nmenber is conbined 25 with
the sliding notion bedplate which is fixated in the internediate pul sating
menber hol ding recess, the - 6 i ntermedi ate pul sati ng nenber hol di ng
recess being |located between the central pul sating nenber and the outer

pul sati ng menber, and the internedi ate pul sating nenber is rotatably
supported on a support ring portion formed on the sliding 5 notion

bedpl at e. LSNQEQQHQQ?CEm@ﬁggrth@aﬁr6$ﬁﬁt actyEae®dn, biyhe tihet er srenly e €oody
pul sati ng nber includes: a pair of concentric rings facing sidewalls of

t he support Jingford,i ornal t bhgapsnt demedbis weerpulasd igid dimegbest i an  Pe
prom nences having slidable 10 contact with an upper surface of the support
ring portiomsashius, inaseatedt papoi Shef feap uaetdeabodact HenpiFer B $ AL of
the support ring portion. Therefore, grits, water and the |ike cannot get
onto the uppesmisar fane ofe thet suaporIating M8 oON, so that the rotation of
the intermedi ate pul sating 15 nmenber cannot be disturbed therqg¥. Igtr 1
accordafice with the presamanat enttonthe BEEEERTs HVACE G 1t he'S nt’P hEdr at e

pul sati ng nenber hol ding recess is_provi.ded w.th i ng T i
subst ances §%&f%ﬁ9@%em§PPF§ tﬁe%FPQEP% rﬁghfﬁéﬁa%htgnth |nt%$%§%?gte

20 pul sating menber, hol.ding Lecegs. ischar thro he +@ReN,AES
e 1ot Aot PR ?ﬁ%erfroretgaltqosrpﬂ g&d st hrough,d he cpReni,agex

Ther ef or e, 0 eI'n ate pul sating nenber is not

di sturbed by or ei t eShd N RGEHdanga 1Whtthnghempmesent £1ows
i nvention, a?%%%ﬁﬁisé%%ﬁ%iﬁgﬁnqggch si de periphe?al surface of the

i nt er medi at e, 25, Pyl $ALI R tHRIREN Sl i ngi recessn Sbushatthei f oaffgots the
subst ances such as coin and the |ike can be prevented from
10 water stream generated by the intermediate pulsating member
to thereby form a complicated water stream, resulting in a
high-efficient agitation.
In accordance with the ©present invention, the
intermediate pulsating member has a curved surface which 1is
15 upwardly inclined toward the outward radial direction. Thus,
a water stream in a vertical direction is generated by the
intermediate pulsating member and it is affected by the
water stream generated by the central pulsating member to
thereby be transformed into a water stream moving in an
20 inclined direction. Therefore, a complicated agitation is
applied to the laundry articles so that a frictional force
and a force in a twist direction can be applied to the
laundry articles, resulting in a good cleaning efficiency.
In accordance with the present invention, the outer

25 pulsating member has a curved surface which is downwardly

inclined from an inner periphery thereof to an approximately



getting into the internmedi ate pul sati ng nenber hol di ng reces

between the intermedi ate pul sating nen%er and the outgr puIsZt?Eéoﬁgnbg?ps
and between the internediate pul sating member and the central pulsating 5
menber. Brief Description of the Drawi ngs The above and ot her objects and
features of the 10 present invention will become apparent fromthe
foll ow ng description of a preferred enbodi ment given in conjunction with
the acconpanying draw ngs, in which: Fig. 1 shows a structure of a washing
machi ne enpl oying a pul sator in accordance with the preferred 15 enbodi nment

of the present .invention;,Figerdodepircts aastiructdiecoficmea rd
3 presents 5Q6F5§§ sé%€|d%aF view of the pulsator along a Iiﬁgliﬁgé?h Ho.
Fig.2; Fig. @4Arspiesasml plan wewshowmigphest rudtaneobf 2 drivihg
body of the pulsator; Fig. 4B describes a cross sectional view of a driving
body al ong %éﬂi%&ﬁ Gk gn AgeFiaf Bk ofitees i biani R I ngﬂ%us’
structure of a sliding notion bedplate of the pulsator;, 25 Fig,, K 5B

i 11 ustrates wher dssngeat | analcieew &in t ke sERALRY mbtd i b&dpl sPE aPBhg a

I B _ . 4 t
:tIUC}uﬁfhoﬁnmmaummgrm@mb@érpﬁPsébPﬁgtﬁﬁngéﬁdagirﬁ?ﬁﬁﬁlﬁicﬁfganﬁitgge&65
ets for a cross secti i i : o :
along a |i neeﬁj[?jre?fquﬂgl_ gg%'_, Va{tewtl?zz tsg(raneI n%l_er{len}adlaatv?afpe% satingpmenperhe

rotational direction is generated by the outer pulsating
member.
In accordance with the present invention, apexes of
10 the intermediate blades are located lower than those of the
center blades and the outer blades. Thus, the intermediate
pulsating member 1is prevented from being rotated together
with the outer pulsating member and the central pulsating
member due to a drag exerted by the laundry articles which
15 are sitting between the outer pulsating member and the
central pulsating member. Therefore, a strong stress cannot
be exerted to the intermediate pulsating member.
In accordance with the present invention, at the time
of forming the central pulsating member and the outer
20 pulsating member in a body, an intermediate pulsating member
holding recess is formed simultaneously and then a sliding
motion bedplate for supporting the rotation of the
intermediate pulsating member is fixated therein.
Thereafter, the intermediate pulsating member 1s combined
25 with the sliding motion bedplate which is fixated 1in the

intermediate pulsating member holding recess, the



5 Detailed Description of the Preferred Enbodi nents Fig. 1 shows a
structure of a washing machine including pulsator 1 in accordance with a
preferred 10 enbodi nent of the present invention. The exenplified washing
machine is a fully automatic washi ng machi ne whi ch executes a series of
processes automatically, i.e., froma washing process to a dewatering
process. Quter tub 12 installed in housing 10 is elastically supported by a
15 plurality of suspensions 11, so that vibrations generated at the tine of
t he dewatering process can be absorbed by suspensions 11. Inner tub 13
(washer tub),, ' I i sat eembedi SROSEChPNrachost bmipar t 1o beredf ,
i's instalIedjvﬁggﬁ%%¥ﬂ§%ggggéQPtﬁga?Br 1 and innéf tub 13 are 20 .
rotational | y,driden dhye rdorrdd §i xsdech@tmandbot tam pare oftooterlsabli.
The driving force of nmotor 14 is selectively transferred to pulsator 1

and/ or i nnerqdbeA3 bydchbech fiseridetisity puieediamdnamieai i st FaketrklBf
water are omtted in the drawng. 2~ In case the washi ng machine i .ﬁriven
after |oadi nguppaindsy ant iacl Bsppewt ardsgemgaiit At BOFARer CPub-"3 ﬁ?f 099
cover 16 installed on an upper portion of housing 10 bei ng opened,’' water
is fed bnto memern thddaBradd then pulsator 1 is rotationally driven by

notor 14, so that the washing process .is rried o y t Iitat i one gk
the laundry 5 artil®l es2aRATP AR Gat ¢t re ﬁ]ege lf%%ée%pbytlt %ee%%olt at'i on of

pul sator 1. After the washi roces ri fo Vv ghiedtref
tinme, a rins%n%ﬁﬁ%%gﬁ?t?.%9?gﬁ$b?%i%%m§%% aggéggﬁfhr%egagﬁrﬁggethe mashfng

process and then agitating. ndey.git kghesrandi Agwbyrtednwateh byps
pul sator |, ﬁbn%%g?%%l?% égggggﬁgeg? 2?%er Fﬁerrinéegggogess? t he

rotational force pf.nOLR: AAqi 518wk hghedtieoni preninehcdd byvehgt shitiBbde
that the dewatering process, i.e., ejecting water soaked into the |aundry

articleg i ntgoQuLer twiknl2id hispgh sumthcepelfi e formrertonrinhg odgéwdn- of
inner tub 15 13 by a centrifugal force due to the rotation of inner tub 13,
is initiatedrhibe aeriasds afrayr deessBigctuated falkrie hehQaeRPRy FHEEESE ©F
the dewatering process, is controlled by a controller (not shown) tot%%
execut ed aut bhat isc@itloyt |mithepeBtie®: of THRE kLR ng Prictesé®ant tHE rfiitse

20 process, a cleaning efficiency is affected by the for i tar
stream and thék8QQQﬂWQH1Qﬁtt?%ﬁgaﬁﬂarypgﬁfi&ng%ﬁ%é?gtgﬁébgﬂggﬁgg?ornf

I n accordance with a preferred .enbodi of -t presentcklnert idN,sat i
pul sator 1 gBR&FAPEs Fﬁbtﬁﬁﬂbﬁﬂg%tﬁﬁféggéﬁ é%rggﬁ1ﬁ§%inngr tub 13 SFiLlﬁ%

Forces [hor eBRORG™ L6 TRG: BBy ARRaRes L paoropgs W1 fnereasing frictiona
In accordance with the present invention, a bottom

surface of the intermediate pulsating member holding recess

is provided with openings. Thus, foreign substances such as

the grits and the like, which get into the intermediate

20 pulsating member holding recess, are discharged through the
openings. Therefore, the rotation of the intermediate

pulsating member is not disturbed by the foreign substances.

In accordance with the present invention, a step 1is

formed on each side peripheral surface of the intermediate

25 pulsating member holding recess. Thus, the foreign

substances such as coin and the like can be prevented from



- 10 cleaning efficiency. Hereinafter, a structure of pulsator 1 is
explained with reference to Figs. 2 to 6B. As shown in Figs. 2 and 3,

pul sator 1 includes three parts, i.e., outer pulsating nmenber 2 having a

| arge area 5 fornmed at an outer peripheral region thereof, central

pul sating menber 4 having a snall area at a central region thereof, and

i nternedi ate pul sating nenber 3 | ocated between outer pulsating nenber 2
and central pul sating nmenber 4. As shown in Figs. 4A and 4B, outer

pul sati ng menber 2 and 10 central pul sating nmenber 4 are resin-nolded in a
singl e body 19 fiqam dripd ng thody: AQ riatiemeer pu Inserition rénténg axlaing
portion 6 f rned' eneath central pulsating nenber 4 is rotationally driven
by insertinganddixeddugmunidply iveerddron fhe t i it exiedi pio? t | Bl $3 Bk ¥ind
arotating axis to 15 which a rotational driving force of notor 14 is
transf erred e Utastd 15heBebwesem optidsapingat PAGCABNDRPA2 BREVEBAL rHMe
pul sati ng nenber 4 of driving body 20, internediate pulsatin nenPer

hol di ng recas&ékmedﬂaﬂenuPuMmW@@mbrFe@§e§hoﬁﬁdinth?g.c%?t§??diﬂﬁ "Rt R%
bedplate 5 is installed in 20 intermnmedi ate pul sati ng nenber hol di ng recess
7 and i fixerdzE®o driving body 20 by screws 9 screwed into a plurality of
openi ngs provided in a bottom surface of internedi ate pul sati ng nenber
hol di ng recess 7. Internediate pulsating nmenber 3 is rotatably inserted
onto 25 sliding i on bedpl ate.5 in Figs. 5A and 5B, sliding

not i on bedpl%&k@é?%eﬁﬁflptfé%l%%cghéi%%%?¥ﬁ$%ng portion 5a, fornmed at an
outer peripheral side thereof to have a substantially rectangul ar cross
sectional shape with one side opened, for supporting internediate pul sating
menber 3 nount ed thes eofhoddd mdi ey rdig qicy t iao SEeawhirels | 9 If othed
at an inner peripheral side of sliding notion bedplate 5 and to be_engaged
wi th hifchi ngrboekt 3a rfvemadnatwphl t becbran dppryeper LpRar dthsi delorvin

i ntermedi ate pul sating menber 3. In case internmediate pulsatin nenb%n 3is
press-fitteddeatoistidingfl® nprébar bedpkeabeddrenked 10FUr Vi ﬁgnabl&;? 26" a
pair of concentric rings 3b, 3¢ fornmed under,a bottom surface of

i nt er medi at ewpuhstbengcrenbaryBngsdpputraSat 1BoVA1S des of support ring

portion 5a with very small gaps therebetween, as show) i ' 3. Mengower
sliding notion prOﬁiﬁencés %@ows 7 O AR U é spowy Qaghgng

employing a pulsator in accordance with the preferred

15 embodiment of the present invention;
Fig. 2 depicts a structure of the pulsator;
Fig. 3 presents a cross sectional view of the pulsator
along a line A-A in Fig.2;
Fig. 4A represents a plan view showing a structure of
20 a driving body of the pulsator;
Fig. 4B describes a cross sectional view of a driving
body along a line B-B in Fig. 4A;
Fig. 5A offers a plan view showing a structure of a
sliding motion bedplate of the pulsator;
25 Fig. 5B illustrates a Ccross sectional view of the

sliding motion bedplate along a line C-C in Fig. 5A;



.15 extruded between concentric rings 3b, 3c are in contact with the top of
support ring portion 5a, so that internediate pul sating nenber 3 is
rotatably supported on sliding notion bedplate 5. Furthernore, hook-shaped
portions of hitching hook 3a forned at internediate pul sating nenber 3 is
20 conmbined with those of hitching ring portion 5b of sliding notion

bedpl ate 5. Therefore, internedi ate pul sating nenber 3 inserted onto
sliding notion bedplate 5 is naintained thereat w thout being di sengaged
therefrom Since both sidewalls of support ring portion 5a are 25
surrounded by concentrig rings @ 3cowhhhoibe minubergapsdt herehetvwer by
virtue of the structure ere internediate - 12 pul sating nenber 3 is
inserted ontg sli q&%%r?@di%&eb%ms%tﬂ_r@ i oiff apel pudffagctruateed! above
an upper surface of support ring portion 5a where intermedi ate pul sating
menber 3 is rotatedgwtBesligiang fmtdtona Theoes orssctgirdrtasl oviele 61 iKee
cannot get onto the upper surface of support ring portion 5a, so that the
rotation of iinHeamneiizte mulsating memissr & awehrotl ive Ad drbdd $-hfeby.

Mor eover, since foreign substances, such as grits and the |like, entered
into internedi ate pul sati ng nenber hol ding recess 7 through a gap 10

bet ween internedi ate pul sati ng menber 3 and outﬁfgﬁﬁ;%ftiqugenber 2 axe

di schar ged tOetaidghe hHeas HiP 70T Hndd P AHE PR SRS FEREe=5f i nternedi at e
pul sati ng nmenber holding recess 7, the rotation of internediate pul sating
menber 3 is prevented from being disturbed by the engagenent of the 15
grits and the |ike,, Morepver, a step i o] a WOmk BREKe
peri pher al sur f aces bf iﬁte?ﬁ%ﬁ?atg p&ﬁgggﬁﬁggnegggrQﬂo?&?%gf?%cess 7 with
peri pheral pro j 7 at; anj 4 nnge-perkpber alyisinde Hf phefstepd
and hang-dom%nép%drrj?%r?%e,nggégggextlr ugler:lj downwardly fromouter and inner 2()
peri phapi es Qb nedi ate pué sapiragenenbenvant Tiver ef or hef opgpgnlified
substances such as coin and the Ii ke can be prevented fromgetting into the
gap between jxéetngdiataipal sat i ngfnkhberaudomad icut@shpuls 462 flyt RenBBE ch
and that between internediate pul sating nmenber 3 and central, 25 pu%sati ng
menber 9. Outescpuésabi repnimeerf 2prpaespptdieatemgtisatilng - 13 - 8r 3
and central pul sating nmenber 4 have differently inclined curved sq;fac%§
and a nunberwathbhadesr@es3top4a vﬁﬁﬁ%t%?%‘%xtﬂrt?&&'f%pmréﬁﬁrar &% of fred

on the respect|ve, curved sulaces, Hgefy A AMRehNe damRiid Wiedt haof

15 plurality of suspensions 11, so that vibrations generated at

the time of the dewatering process can be absorbed by
suspensions 11. Inner tub 13 (washer tub), which includes

pulsator 1 disposed on a bottom part thereof, is installed

in outer tub 12. Pulsator 1 and dinner tub 13 are
20 rotationally driven by motor 14 fixated at a bottom part of
outer tub 12. The driving force of motor 14 is selectively

transferred to pulsator 1 and/or inner tub 13 by clutch 15.
Herein, a feed and a drain structure of water are omitted 1in
the drawing.

25 In case the washing machine 1is driven after loading

laundry articles and a detergent into inner tub 13 with



5 internediate pul sating nenber 3 is approximately 1/2 of that of outer

pul sati ng nenber 2, and that of central pulsating nmenber 4 is approxi mately
1/2 of that of internediate pul sating nmenber 3. As shown in Fig. 3, central
pul sati ng menber 4 has a convex curved surface which is gradually 10
inclined downward in every direction froman apex at a rotational axis, and
center blades 24 is upwardly extruded on the downwardly inclining curved
surface. Internedi ate pul sating nenber 3 has a concave curved surface which
is consecutive to the downwardly inclining curved surface of 15 centra

pul sati ng nmenber_ 4 an ti MpvEE e ¥n i el haed ing aut wed thg
radi al di recctcivoerfs.l?n?ré??rge%jlig e%grgléles 3e af%@upwar;dl y extr udgd on the

concave Cu.rvcﬁadeﬁelﬁf%&eg'igr £RHl S3tiond ARefu hasaadcaneay eulsated 1
surface whichis downwardly inclined froman inner periphery thereof, 20
which is an japex.ehttBaagopcaye: ¢ar ved susface land sonsecal i vaet ovd $ieing
upwardly inclining curved Surface of internmediate pul sating nenber 3, and
then gradualdpoddied i ned ypvaida tewar dyvantbat exgpeat pher it héheof laundry
Large-si zed outer blades 22 are upwardly extruded on the concave curved_25
surfaces As abovelemnéhonetepulag@trorstiréam rgenefanad | pydiihperrotatipn of

| ar ge-si zed rotational water streamis generated in a horizontal digection
by outer pulmatsatpredber REGAFclFhes Yagye’d PRCOSFES &g E11°the *°F ¢
pul sating nmenbers and has big outer blades 22 forned tih%reonc%rébiéi | x5k zed
rotational SIiEter Pstiedmeinhf ERe nofes B biZ“FFdm tHe "center portion, is

gener ated by cgen%‘raa " géaa%ggpgslr{ﬁgr w%s\min%h E;'IsoClrecgtgatt_:grqidjtlg)}gglt;l hgéi%wng

outer pul sat¥s f'orce ' i's applied to i nternedi ate

pul sati ng rreﬁ%r f%’ﬁ“?&f%’drggﬁgﬁgfe%&i atienal ¢ Pr Gac@enepat et s ttde wat er

streans and y-ar s iIs transmtted to internedi ate

pul sating ”eﬁé’ﬁ{nso’- g}lk)]erkgg Orgyed it Nedi afre Ul sl NG imBRbeprackeg, nsthe
rotate after outer pulsating nenber 2 and central pul sating nmenber 4 start

to rotate. Thecsioiahhonretcenber mddioat @ dpulssaivinginehber Bngenetrabed3aby
water streamin 15 a vertical direction, which in turn is changed to an
inclined direchiton hecasse titee rohat idewdtawing preeaftgener@ted SBFCELRtr al
pul sati ng menber 4 noves outwards to thereby exert an outward force to tzhe
wat er streanvgeaer scakdsy LREer e al UPYF B aPitig THeRbet 18O AV LFENt F'hed
above, 20 three kinds of pul sating nber ener at e wat er. .st r gat

respecti vel théﬁHgbhéfT@léC(ﬂﬂerﬁé]%gygﬁ?W? egPoﬂgéfai G5 1t & ﬁe& aeE tub

pul sating menber 3, resulti in conplii cated vwat er_stream generated i
i nner tlib 1313ThYs 2 f‘??rbttl?]oﬁ'gqa]rmg%ﬁ_%%t g?%rr%%g tt\lp%e ’{%undlry arti clae_s are
I ncreased dugsto,a 25 .Gompldcat e’f'hgglstewegn A didds £an be. ef f eetbmelye
renmoved from ?he Iaundlry articles by contortive and vertical - 15
washing process to the dewatering process, is controlled by
a controller (not shown), to be executed automatically.
In the course of the washing process and the rinse
20 process, a cleaning efficiency is affected by the formation
of water stream and the agitation of the laundry articles
generated by pulsator 1. In accordance with a preferred
embodiment of the present invention, pulsator 1 generates
the complicated water stream in inner tub 13 and, at the

25 same time, agitates the laundry articles with increasing

frictional forces thereamong, to thereby enhance the

- 10 -



.nmovenents thereof. Apexes of internediate bl ades 23 fornmed on internedi ate
pul sati ng nenber 3 are |located | ower than those of outer blades 22 and
center blades 24. Therefore, 5 internedi ate pul sating nenber 3 can be
prevented frombeing rotated in unison with outer pulsating nenber 2 and
central pul sating nmenber 4 due to the laundry articles caught thereat.
Thus, the functionality of internediate pul sating nenber 3 is prevented
from bei ng degraded, and, at the same 10 tine, a large stress is prevented
frombeing exerted to internmedi ate pul sati ng nenber 3. Moreover,

i nter-blade promnences: 25 a& f orgee heimeen auterrbtages @2,psdsdtat 1
friction between outer pulsating nenber 2 and | aundry articles increases,
whi ch are 15 $idtd g idy necassrPpstendeteen it & thi adfes 22, Thus, the

| aundry articles can be agitated with a greater efficiency by outer

pul sating nmenber s Thiooigh the Figef.erd esh@nbpdpngratel tlhelprlasdgy three

i nvention has been described wth respect to the pul sator 20 enployed in a
fully aut omatactsashiag, mactiene, pitsasing pemBppr eci BBy 2t HEEP SkPFFRd
in the art that the pulsator of the present jnventjon cag be uallx 1
appl i ed5to afemied same eifecPsteh oPREIPEGHRE of *%mSMi ng FHBEAT ne, CBNGT 2 a
twin tub washi ng nachi ne havi ng separated er _tub _and dewaterin 5> 1 ub
or a washer Rit}ertidd chemaas 4 |Hﬂ?f§nﬁ¥?ﬁﬂ ?Sefuﬁ%tf%ﬁ§¥%$§%%eg?§?P§
automati ¢ washi ng pachine, - 16 . nent | kN a Lhh
the preferr et ehboti n2ht b?t?ﬁ@eﬂ%%Q%n?u?%%§£§?0ﬁ$8¥§5 %u gg%%%giggﬁﬁggg 3
portions, i.e., the i Rg e . pY| gahbeg aenbgk,
and the inte?%%%?a?%fﬁgégﬁ%iﬁgkﬁg%bgraggaﬁ§éﬁr%2 ?gggfgé ?herebetmeen. In
case the ceng%@@nptﬂéawag_rremerar@wdz;ghe Qe pullsating neebesrar® and
rotationally driven, there occurs in the internedi ate pul sati ng nmenber a
rotation | aggbRgrhehpndshbengonainben of akbereenhrablgaisani agswogber badd
the outer pulsating nmenber. 10 The rotation of the internediate pul sating
nmenber producesfarimatet vihgedamdyhizth | sMadktetdet o obperti@befistisgmexial
generated by the rotation of the central pul sating menber and that of the
outer pul satpogtienbes, fTausdchg bemeather 6RBEE L hePebed hdRY T m & 1°

conplicated water stream Thus, the , . .
i rotationally driven by inserting and fixedly mounting

insertion fitting axial portion 6 around a rotating axis to

15 which a rotational driving force of motor 14 is transferred
via clutch 15. Between outer pulsating member 2 and central
pulsating member 4 of driving body 20, intermediate
pulsating member holding recess 7 is formed. Moreover, as

shown in Fig. 3, sliding motion bedplate 5 is installed in
20 intermediate pulsating member holding recess 7 and 1is

fixated to driving body 20 by screws 9 screwed into a

plurality of openings provided in a bottom surface of

intermediate pulsating member holding recess 7.

Intermediate pulsating member 3 is rotatably inserted onto
25 sliding motion bedplate 5.

As shown in Figs. 5A and 5B, sliding motion bedplate 5

- 11 -



15 frictional forces anpbng the laundry articles are increased due to the
conplicated novenents thereof, so that the cleaning efficiency can be
enhanced. Wile the invention has been shown and described with respect to
the preferred enbodiment, it will be understood 20 by those skilled in the
art that various changes and nodifications may be made without departing
fromthe spirit and the scope of the invention as defined in the follow ng
claims. - 17  Wat is claimed is: 1. A pulsator of a washing machine,
which is rotationally driven by a rotational driving means and installed on

an 5 inner %tt%rge%art Washely t 4l falorac oo das t her eian | acunds
articles ang‘mater SL&&gﬁher tub haV|ngC%n open toprm%%npr|3|ng a Y

central pul gﬂnenfearﬁ)eﬁld@' €hefSot ocat BevW tahisuis tfantsita Irladi o cidirsg akee
froma rota axis of the pulsator 10 and has thereon a plurality of

upwar dl y exkﬁﬂﬁﬁﬁ s&pt esndl adaspeamialt emeussaei ngenedberf oshi WEPST | beat ed
within a second radial distance inwardly from an outer periphery of the

pul sator and rhasriduersen apnlabeingf Opwked y BxtFodeEeds SMSHEBiaded  and
an internedi ate pul sating nmenber which is rotatably inserted betmeen the
central 5pul sattigigimentremangoréosyt ap, which 1is” formed at

peripheral side of sliding motion bedplate 5 and to be

engaged with hitching hook 3a formed at parts of an inner

peripheral side of intermediate pulsating member 3. In case

intermediate pulsating member 3 1is press—-fitted onto sliding

10 motion bedplate 5 fixed on driving body 20, a pair of

qoncentric rings 3b, 3c formed under a bottom surface of

intermediate pulsating member 3 is placed at both sides of

support ring portion 5a with very small gaps therebetween,

as shown in Fig. 3. Moreover, sliding motion prominences 3d

15 extruded between concentric rings 3b, 3c are in contact with

the top of support ring portion 5a, so that intermediate

pulsating member 3 1is rotatably supported on sliding motion

bedplate 5. Furthermore, hook-shaped portions of hitching

hook 3a formed at intermediate pulsating member 3 is

20 combined with those of hitching ring portion 5b of sliding

motion bedplate 5. Therefore, intermediate pulsating member

3 inserted onto sliding motion bedplate 5 is maintained
thereat without being disengaged therefrom.

Since both sidewalls of support ring portion Dba are

25 surrounded by concentric rings 3b, 3c with the minute gaps

therebetween by virtue of the structure where intermediate

- 12 -



pul sati ng nmenber and has thereon plural upwardly extruded internediate

bl ades. 20 2. The pulsator of claim1l, wherein a diametric width of the
internediate pul sating nmenber is approxinmately 1/2 of that of the outer

pul sati ng nmenber and that of the central pulsating nenber is approximately
1/2 of that of the 25 internediate pul sating nenber. - 18 3. The

pul sator of claim1l1l or 2, wherein the central pulsating nenber and the
outer pulsating nenber are nolded as a single body. 5 4. The pul sator of
claiml1l or 2, wherein the central pulsating nenber has a hem spheric shape,
an apex thergofseimg hasssed3onst haseetati emalo axiisiiry ridel pul isadpta o
claim1l or 2, wherein the internmediate 10 pul sati ng nenber has a curved
surface whi ¢y i snupviar deyapncls ned feoward edn @oevear dnr adPRer disugdtaicen. 05,
The pul sator of claim1 or 2, wherein the outer pul sating nmenber has a
curved surf auppditchrisg dpenhaedl palshiere iimdd mrashahe i rinkya bty phepher
thereof to an approxi mately central region thereof in a radial, directjon
and upwar dl y3 i hel ragdtegwarid hard Wi geet pher y Theresrrey n@Gimeror the
peri phery being an apex of the outer pulsating nme The Qulsator

| . 20.7.
Ff claiﬁ11 ?tl§§ v¢%9??31 gﬁéxe%ifﬁ 4 | HP@Fﬁed?%?ggé?adgg SrEPCcat ea™?
ower an 0se, 0 t | ad . - '
of ol ai M1, WRErTh PRe PR T aie SBUanr oG iy Tnigditall pUECBULAS O

.
di ate pul'sati ng nenber IS conblne

sliding notion bedplate which g fhxat @bl amd ey medi gl eRWlesat i Bince
menber hol di ng
foreign substances, such as grits and the like, entered into
intermediate pulsating member holding recess 7 through a gap
10 between intermediate pulsating member 3 and outer pulsating
member 2 are discharged through openings 7a formed at the
bottom surface of intermediate pulsating member holding
recess 7, the rotation of intermediate pulsating member 3 is
prevented from being disturbed by the engagement of the
15 grits and the like. Moreover, a step is formed on each of
the two inner peripheral surfaces of intermediate pulsating
member holding recess 7 with peripheral protrusion 7b formed
at an inner peripheral side of the step, and hang-down parts
3e, 3f are extruded downwardly from outer and inner
20 peripheries of intermediate pulsating member 3. Therefore,
foreign substances such as coin and the like can be
prevented from getting into the gap between intermediate
pulsating member 3 and outer pulsating member 2 and that
between intermediate pulsating member 3 and central
25 pulsating member 4.

Outer pulsating member 2, 1intermediate pulsating

- 13 -



- 19 recess, the internedi ate pul sati ng nmenber hol di ng recess being

| ocated between the central pul sating menber and the outer pul sating member
and including a support ring portion on which the internedi ate pul sating
menber is rotatably 5 supported. 9) The pulsator of claim@8, wherein the
internediate pul sating menber includes: a pair of concentric rings facing
sidewal | s of the 10 support ring portion with gaps therebetween; and
sliding notion prom nences having slidable contact with an upper surface of
the support ring portion. 10. The pul sator of claim@8, wherein a bottom

surface of 15 4he i8atenediaherpul SAlidE MRTORENDELdiNghaeeess: f e parovi Wed
wi th openings. 11. The pulsator of claim8, wherein a step is fornmed on

each side pariqheral swdatesof fides i nteraediaberpolfsationgs2@2nertior 24,
hol di ng recess. - 20

. A>% Al % AAlchALa Ad . AlctAudBdIAhsowE IsI A L. Are, Alogmafdb Lol thAS regoe gisl vy HL
. AH 409knw
curved surfaces. Herein, an effective diametric width of
5 intermediate pulsating member 3 is approximately 1/2 of that
of outer pulsating member 2, and that of central pulsating
member 4 1is approximately 1/2 of that of intermediate
pulsating member 3. As shown in Fig. 3, central pulsating
member 4 has a convex curved surface which is gradually
10 inclined downward in every direction from an apex at é
rotational axis, and center blades 24 1is upwardly extruded
on the downwardly inclining curved surface. Intermediate
pulsating member 3 has a concave curved surface which is
consecutive to the downwardly inclining curved surface of
15 central pulsating member 4 and, at the same time, upwardly
inclined in outward radial directions. Intermediate blades
23 are upwardly extruded on the concave curved surface.
Outer pulsating member 2 has a concave curved surface which
is downwardly inclined from an inner periphery thereof,
20 which is an apex of the concave curved surface and
consecutive to the upwardly inclining curved surface of
intermediate pulsating member 3, and then gradually inclined
upwards toward an outer periphery thereof. Large-sized
outer blades 22 are upwardly extruded on the concave curved

25 surface.

As above-mentioned pulsator 1 is rotationally driven,
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1Sz-6""""U((()}xsnid_Z]ca]ca]ca] ca]ca]ca]ca]ca]ca]ca]calca]ca]cal ca] cajcalc
al calca]ca]calcalcalcalcalcalcalcalcalcal]c:ajcTal))+1,,---.2 2228
8==CCnl xI N. BOWAJZZ " NaVa} xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! Vabbl bbbbcccl de
efg@Jdhh2i ?itii)j\]jjjuk|k}x}xsnid_Z]ca]ca]ca]ca]ca]ca]ca]cal]ca]ca]calca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca4dB!Cf$10%©0&f()
- 19% & ()-'p9%10%& ()-jt,10% & ()-L}10% & ()-9%40% & ()-06789wXVB7 10 10
10" :10% & ()-If$10(V‘&' ()-'CF$109NVE () -! 3109 ()-!"' f$10%09& ()-9'H

{kaBNB?'$1 E 0% > %~ & I 0%k 0 '
() - F+! 510750% I(‘L(‘%‘r A AT TR ?q)]aocséfocﬁ/gk?)g RETS v (1§a)tdlacgl B0wos

107 :10% & ()idol9R& () direction by outer pulsating member 2 which is
JlmMQbC"'lO%W& ()-y!10%v& ()-'$10ADO&'()-'¥10%WN& ()-!'&vB10%& ()-Mt &VB10%
& ()- NﬂNSZ[ﬂ%f dHOM 10Mirea among all the pulsating members and has big
10M 10%v&' ()-"@B$10@@&&T() 310%VE () -!"$10%CC& ()-M +"$10%5& () - MEZX6PE:
11 +L$10% ~ & qUter LB1AGEE& A - fornéd 0%bk&'eE)-. | 4RSI SD)zed $100aRIPRaLI LS
1O%LL&I%) %ﬁ;%égqééigém?&82§gﬁ'&%Ve;Lgﬁgﬁfzyg(grodliggiggﬁgég)portlon,
is generated by central pulsating member 4 which is rotated
together with outer pulsating member 2. No driving force 1is
applied to intermediate pulsating member 3, but, instead, a
frictional force generated by the water streams and the

10 laundry articles is transmitted to intermediate pulsating
member 3. Therefore, intermediate pulsating member 3 begins
to rotate after outer pulsating member 2 and central
pulsating member 4 start to rotate. The rotation of
intermediate pulsating member 3 generates a water stream in

15 a wvertical direction, which in turn is changed to an
inclined direction because the rotational water stream
generated by central pulsating member 4 moves outwards to
thereby exert an outward force to the water stream generated
by intermediate pulsating member 3. As mentioned above,

20 three kinds of pulsating members generate water streams
respectively, and there occur delays in the rotation of
intermediate pulsating member 3, resulting in a complicated
water stream generated in inner tub 13. Thus, frictional
movements among the laundry articles are increased due to a

25 complicated agitation and dirt can be effectively removed

from the laundry articles by contortive and vertical
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10" 10, ;10% & ()-!L$10% i & ()-.|-3456wXMB7!! 10" 10" 10 ;10% & ()-!L
040% & ()-.!L %0%L& ()-.!L %0%C& ()-.!L %0% & ()-.65 !e"wU3MB7!L
0L0YR8& ()-. 'L YAOYWME ()-.!+L 940%+& ()-.!L 940%WM ()-.!L 940%&: ()-.'L
040% ! & ()-.e"" """ HSU Y7! ' L$10%QQ8 () -. ! OL$S10% [& ()-.!L$10% & ()-. 10M
10M 10M 109%VE ()-! L 940%CCE& ()-. 9%&& U((((zX9.7

movements thereof.

Apexes of intermediate blades 23 formed on
intermediate pulsating member 3 are located lower than those
of outer blades 22 and center blades 24. Therefore,

5 intermediate pulsating member 3 can be prevented from being
rotated in unison with outer pulsating member 2 and central
pulsating member 4 due to the laundry articles caught
thereat. Thus, the functionality of intermediate pulsating
member 3 is prevented from being degraded, and, at the same

10 time, a large stress is prevented from being exerted to
intermediate pulsating member 3.

Moreover, inter-blade prominences 25 are formed
between outer blades 22, so that friction between outer
pulsating member 2 and laundry articles increases, which are

15 sitting in recess parts between outer blades 22. Thus, the
laundry articles can be agitated with a greater efficiency
by outer pulsating member 2.
Though the preferred embodiment of the present
invention has been described with respect to the pulsator
20 employed in a fully automatic washing machine, it is to be
appreciated by those skilled in the art that the pulsator of
the present invention can be equally applied to attain same
effects in other types of washing machine, e.g., a twin tub
washing machine having separated washer tub and dewatering
25 tub or a washer drier which adds a drying function to

functions of the fully automatic washing machine.
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10% & ()-!'L$10% i & ()-.!'iL$10% & ()-.!'LP10%& ()-.!0L$10% & ()-.L$10% +&
"()-.((())*s*+dB7 10 ! (B10% & ()- !'P10%AL& ()- 'C$10% & ()-

St10% & ()-!t1&9%10% " & ()-@ 10 10" +. +++1,,,wU3B7 10! $10% i & () -
I'WB10%d&' () - !'e$1l0%XR ()- !'V$10% & ()- !'VSI0N[& ()- 'QBLON) & ()-

R SRR A 10! "ys10% & ()-1 10% & ()-! ys!10%t& ()- !'Ws!10%t& ()-°

100 100 10 :10% & ()-.r./01222wJU6+= 10t, ; 10% & () -!

| $10% } & ()-!!1$10%0& ()-!!"13$10% & ()-!101 $10%\ & ()-!'!'VI$10% | & ()-!22
23) 41 5567a?= Bg;ong?)above in accordance with the preferred

10t 1 Gs$10% " & ()- ‘1%s%1 ST +s$10%>& () -. 1 s$10909&' () -. ! s$10%>&' () -

10t 10t 78 888 SRl % {7 Othd $I096X8E (Inve Dt Bd06 t18e (PulsaBAO%NEL (Yles 3

portions, i.e., the central pulsating member, the outer

pulsating member, and the intermediate pulsating member

5 which 1is located therebetween. In case the «central

pulsating member and the outer pulsating member are

rotationally driven, there occurs 1in the intermediate

pulsating member a rotation lagging behind the rotation of

the central pulsating member and the outer pulsating member.

10 The rotation of the intermediate pulsating member produces a

water stream which is added to other water streams generated

by the rotation of the central pulsating member and that of

the outer pulsating member, causing interferences

therebetween to form a complicated water stream. Thus, the

15 frictional forces among the laundry articles are increased

due to the complicated movements thereof, so that the
cleaning efficiency can be enhanced.

While the invention has been shown and described with

respect to the preferred embodiment, it will be understood

20 by those skilled in the art that various changes and

modifications may be made without departing from the spirit

and the scope of the invention as defined in the following

claims.
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1. A pulsator of a washing machine, which is rotationally
driven by a rotational driving means and installed on an
5 inner bottom part of a washer tub for accommodating therein
laundry articles and water, the washer tub having an open
" top, comprising:
a central pulsating member which is located within a
first radial distance from a rotational axis of the pulsator
10 and has thereon a plurality of upwardly extruded center
blades;
an outer pulsating member which is located within a
second radial distance inwardly from an outer periphery of
the pulsator and has thereon a number of upwardly extruded
15 outer blades; and
an intermediate pulsating member which 1is rotatably
inserted between the central pulsating member and the outer
pulsating member and has thereon plural upwardly extruded

intermediate blades.

20
2. The pulsator of claim 1, wherein a diametric width of
the intermediate pulsating member is approximately 1/2 of
that of the outer pulsating member and that of the central
pulsating member is approximately 1/2 of that of the
25 intermediate pulsating member.
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as a single body.

5 4, The pulsator of claim 1 or 2, wherein the central
pulsating member has a hemispheric shape, an apex thereof

being located on the rotational axis.

5. The pulsator of claim 1 or 2, wherein the intermediate
10 pulsating member has a curved surface which 1is upwardly

inclined toward an outward radial direction.

6. The pulsator of claim 1 or 2, wherein the outer
pulsating member has a curved surface which is downwardly
15 inclined from an inner periphery thereof to an approximately
central region thereof in a radial direction and upwardly
inclined toward an outer periphery thereof, the inner

periphery being an apex of the outer pulsating member.

20 7. The pulsator of claim 1 or 2, wherein apexes of the
intermediate blades are located lower than those of the

center blades and the outer blades.
8. The pulsator of claim 1, wherein the intermediate

25 pulsating member is combined with a sliding motion bedplate

which is fixated in an intermediate pulsating member holding

- 19 -



10 10 10f;

MLO%&' ()-!3$10%s& ()-!3%10%& ()-!yS, $109%& ()- Y!"y$10%s& ()-Jhh2i ?itiiidBM
B70° 10! &$10%t& ()-fYz10% & ()-yf!10% & ()-10% & ()-f

110% & ()-f 110% & ()-i)j\jjjuk|k}[<mB70" 10y;

110% & ()-! ($10%t & ()-f$10% & ()-!L!$10%t& ()-f10% & ()-1&$10% } & () -

Nor mal " " Headi ng 13]c" "Heading 23]c" "Heading 33]c" "Heading 43]c"

"Headi ng 53] c" "Heading 63]c" "Heading 73]c" "Heading 83]c" "Heading 93]c"A
"Default Paragraph

Font 8v5% / 5: @7 Vel Bl nprtyxz bk Vah k) be b 27 oFEHKSOUWIZ: S 4 bef
Jhi | KMNOPQR %@_‘ gbgge?éﬁi Kl miﬂéTi érr%s w RomanAr i i Courgi or Now h

Root Entrymgﬁg_ uiBRtted beAR%En()the -céPdP385pE88ating member and the
<=>?@\BCDEFGHI JKLMNOPOQRSTUVWKYZ[\ ]~ _"abcdef ghi j kl mopq
outer pulsating member and including a support ring portion
on which the intermediate pulsating member is rotatably

5 supported.

9. The pulsator of claim 8, wherein the intermediate
pulsating member includes:
a pair of concentric rings facing sidewalls of the
10 support ring portion with gaps therebetween; and
sliding motion prominences having slidable contact

with an upper surface of the support ring portion.

10. The pulsator of claim 8, wherein a bottom surface of
15 the intermediate pulsating member holding recess is provided

with openings.

11. The pulsator of claim 8, wherein a step is formed on
each side peripheral surface of the intermediate pulsating

20 member holding recess.
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