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DRUM TYPE WASHI NG MACHINE Field of the Invention 5
The present invention relates to a drumtype washi ng
machi ne for perform ng wash, rinse and

wat er - extraction cycles in a rotary drum having a
substantially horizontal or a slanted rotational axis.
10 Background of the Invention A conventional drum
type washi ng machine will be described hereinafter.
Fig. 13 provides a cross sectional view of a drumtype

15 washi ng machi n [ :%@9
D e ﬁ@_@& %AWe Housi ng 101

rotational axis is horizont

-of the drumtype washing machi ne has therein water

tub 102 supported by a suspension structure, and
Fokanyodr unel@3dvestiohatably installed in water tub
102 and is driven to rotate by 20 driving notor 104.
By openi ng door 105 provided at a front surface of
housi ng 101, laundry can be | oaded into or unl oaded
from riBiaryresemt 108vehrdogh rwpertiary t02a ofrumateype washing
tub 102 and opening 103a of rotary drum 103 (see, for
@i‘ﬁhﬁl@ Japarkael PEigH 1w dtopéiNASp| PESt | BATRG-eMgraction
ﬁ15894 Bel ow, a wash c¥cle of the drun1ti
?ﬁglﬁaéhFﬂEari ARUTng2Y hedaBovBPEE_RF i BédY horizontal or
ggrgt MA|| ge ex | ained. |If a washing nmachi ne
tar? E%?%? daﬁ? er laundry being |oaded into
rotary drum 103 through openi ng door 105

Background of the Invention

A conventional drum type washing machine will be
described.hereinafter. |

Fig. 13 provides a cross sectional view of a drum type
washing machine having a rotary drum whose rotational axis
is horizontally oriented. Housing 101 of the drum type
washing machine has therein water ‘tub 102 supported by a
suspension structure, and rotary drum 103 -is rotatably
installed in water tub 102 and is driven to rotate by
driving motor 104. By opening door 105 provided at a front
surface of housing 101, laundry -can be loaded into or
unloaded from rotary drum 103 through opening 102a of water
tub 102 and opening 1032 of rotary drum 103 (see, for
example, Japanese Patent Laid-open Application No. H9-
215894) .

Below, a wash cycle of the drum type washing machine
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and detergent being added thereinto, water supply
valve 106 5 is opened, so that fresh water is supplied
to water tub 102 up to a predeterm ned water |evel.
Thereafter, rotary drum 103 is rotated by driving
notor 104 at a preset rpm during which the [aundry

| oaded into rotary drum 103 is lifted up in the
drumi s rotational direction by agitation blades 107 10
di sposed on an inner peripheral surface of rotary drum

1831 ngndndr W%ﬂi%ﬁhid&ﬂ%ﬁﬁ:aﬁfcjrp el ghie PMElained.

to an” inpact force generated as aundry drops,

e d avBghyngS maijrect &6k £60s peundidigopRrt-b@Rs akdS 1aundry
therefore washed. After conpleting the wash cycl e,

beiihgd 1wasle dwaitrero | sot diby diaimedoand na dugiseopatcley | Soor 105
perfornmed by using supplied fresh water. Then, if the
ehfsdedpdioerits Hemghedded Watesinext restéonsopple ¥3lve 106
conducted by spinning rotary drum 103 at a high rpm

L PREN&BevECcbhpitgdrashonatkswdversups htedt he wathr tub 102
20 cycle is performed while the |laundry is not ful

YBak@d 3 RTdfd SR Staretes Eveltne T%%ﬁ%ﬁ‘§t%esr‘?%‘%ry drum
t ai fficient. t  of h t th in. As :
103 RseqisAtsd PRuFHiatah ot aNe it ef gBRESCT oo, during

- ' f t t. .
FRTPLLELY SRS SRl AR Do B AR A P e

sHf frhel ety Strongcdsvel 9f rdet eogensy .ag@shing gidds 107
beconmes longer. -2 As a solution to these probl ens,

thepessasoheem pioposesr pheeni guerhee RUMRHARG AP drum 103
wash water collected in

and dropped once reaching a specific height. Due to an
impact force generated as the laundry drops, the laundry is
subjected to pounding motions and is therefore washed.

After completing the wash cycle, soiled wash water is
drained and a rinse cycle is performed by using supplied
fresh water. Then, if the rinse cycle is finished, a water-
extraction cycle is conducted by spinning rotary drum 103 at
a high rpm.

In the above configuration, however, since the wash

cycle is performed while the laundry is not fully soaked in

the wash water, i.e., the laundry does not contain a

‘sufficient amount of wash water therein. As a consequence,

sufficiently strong detergency to completely remove soils
from the laundry cannot be realized. Further, in order to
obtain a sufficiently strong level of detergency, washing

time beccmes longer.
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water tub 102 by a circul ation punp and re-circul ating
it into rotary drum 103, thus allowing the laundry to
be fully 5 soaked in the wash water, resulting in an

i nprovenent of detergency (see, for exanple, Japanese
Pat ent Lai d-open Application No. H9-215893). Since,
however, the anmount of the wash water capable of
being circulated by the circul ation punp depends on
the 10 size of the circulation punp, a |large size of

circulmadien RWRTTRY beor eqHibbed LeoBYRRLY tPRe¥8Shhas been
water to the laundry sufficiently. However, 1n order

poopeetdt he teesaitjubr €8¢ phebihaved Rghsh GRMMACtcollected in
washi ng machi ne main body, the ~circulation punp needs
wetbe rtetuce® ihyi bs e ladiioeh dhng esubt srd+vixculating it
failure in obtaining a sufficient flowrate of water
ehreuratpor. dubnedier, thysaaddsulingofthesilagindry to be fully
circul ation punp, which is an additional conponent,
fRRkedonfi gtirat MéshofvaiRe mashPHgtHaehiife #8 improvement of
éoggticated nd thg%{ manuf a turing cost increases. 20

UhTRP oY ¢ he*Snverit of*PIPIS; t HEPEP6re, &nteBfeckaid-open
% %ESaPigﬁeﬁé.'Q?!?i‘gé’% to provide a drum type

8 I'Ng Nechi he capabl e Jf re 25 circulating wash

wat er dih & Wt &fafb 1Ho Qmé&&@r}ﬂfdr V"'w'a%%m%a&aevf NWapable
to use a circulation punp or the like, -3 thereby

bAPBRYhBY cdelengerey NG HLNOVING1 $PLb8 HURR lRWHE on the
size of the circulation pump, a large size of circulation
pump may be required to supply the wash water to the laundry
sufficiently. However, in order to meet the recent trend
for favoring a compact washing machine main body, the
circulation pump needs to be reduced in its size, which
results in a failure in obtaining a sufficient flow rate of
water circulation. ' Moreover, as a result of using the
circulation pump, which is an additional component, the

configuration of the washing machine is complicated and thus

manufacturing cost increases.

summary of the Invention

It is, therefore, an object of the present invention

to provide a drum type washing machine capable of re-

- circulating wash water in a water tub into a rotary drum

without having to use 'a circulation pump or the 1like,
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effectively, while reduci ng manufacturing costs for

the washing machine. In accordance with a preferred

enbodi ment of the 5 present invention, there is

provided a drumtype washing machine includes a

housi ng; a cylindrical water tub, having a

cylindrical body and a bottom provided with a first

openi ng t hrough which a | oadi ng/ unl oadi ng of | aundry

is performed, the water tub being accommobdated in the

bRUskRY: iHRrandng &aiéﬁgéh89|aﬁ@tféﬁo§ﬁﬁ§ns$ﬁf§'ﬁfgm laundry

Wi th a second opening corresponding to the first

epeatngvehayi ngh bl dotdcomcianf aasulFstanthall Yeosts for the

hori zontal or slanted rotational axis, the rotary

deaimibgi ngchobat abl y accommodated in the water tub,

wherein the water tub has a water inlet port through

15 whilth westerganer bwiind r et apedfenrefie swpedimebtbyof the

a rotation of the rotary drumis supplied; a water

BFfEENht il erpdsePage e e Wat PPl @8d per tdpEi ngype washing

co nicate? ith one of two ends of .the water ,

RV RLRa: 1.BA . PAES age o HRA Bhe S0l o e adicdc Hatfye having
peni or_ di rging the h water into, 20.the :

%ot%%{ﬁﬁraﬁe?’épﬁr g%rb% % hg\éﬁg%‘r T sRHAI Y 8edl ngs First

' O NI e .th th end : e .
gﬁ%gg?gtion 6§g£agg&%%ri%feE§%%§%%tloﬁ%%ygﬂﬁe%@;a&ﬁﬁagry 18

B5r foemalovenandaobherupbieehs andferwies o & housing:;
present invention will becone apparent fromthe

aod| o ngyl deseirdAlt | e tef yor efrehl, edpesbodeAEN $thdi ¥€Nsecond
In cpnj uncti on .

opening corresponding to the first opening, having a bottom
and a substantially horizontal or slanted rotational axis,
the rotary drum being rotatably accommodated in the water
tub, wherein the water tub has a water inlet port through
which wash water being rotated in the water tub by a
rotation of the rotary drum is supplied; a water circulation
passage, the water inlet port being communicated with one of
two ends of the water circulation passage; and one or more
water discharge openings for discharging the wash water into
the rotary drum therethrough, the water discharge openings

being communicated with the other end of the water

circulation passage.

Brief Description of the Drawings

The above and other objects and features of the
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with the acconpanying drawings, in which: Fig. 1 is a
cross sectional view of a drumtype 5 washing machi ne
in accordance with a first preferred enbodi nent of
the present invention; Fig. 2 sets forth a bl ock

di agram of a control unit of the washing machine in
accordance with the first enbodi nent of the present
invention; 10 Fig. 3 provides a perspective view of a
water tub main body of the washing machine in

peesedanGeveintth drhey {11 SheceRBOU BNl FPEMPIERENEG] 10wing
invention; Fig. 4 depicts a perspéctive view of a

dateriptubotover pioffdieedastibagi m@ehs Ne gikeaccaf dadEfunction

with the first 15 enbodi ment of the present

watbnthenacFogsan ing od SGvhew aid ndntclvi ew, a pl an

view and a _sectional side elevation view of a

ci rculftd-onlnokgl e@ ofcndss washinpakachiee iof a drum type
accordance wth the first enbodi ment of the present

PAVBAER onMASBLIRFg. 18 | SCARTERPERT o 156t t m pf BFS i eweferred
f.oarotary —drum of the washing nachine in accordance

%F?ﬁdf%%n%i?%tth%h%5%?%%5tlQﬁeq br esent i nventi on;

Fi g. .of f er qngiudi nal_ 6ross sectional view of .

t he rZFtl%:'y%dfsue%gl n ac%ho?éd;bﬁlcoecq{wcflhagi e foltrr]_sf_il dortrel unit of

@H@Ongﬁﬂﬁgolfnacg§nteh%npra%%%'}ﬁfahﬁ\ée'ﬂ{i't%n;tkEé ?erJl,Jﬁst_ 5embodiment

provi des a perspective view of a water tu _
bodyhé pascattlanceami idh 2 second preferred enmbodi nment

° th??ig. 3 provides a perspective view of a water tub main
body of the washing machine in accordance with the Ffirst
embodiment of the present invention:;

Fig. 4 depicts a perspective view of a water tub cover
of the washing machine in accordance with the first
embodiment of the present invention:;

Figs. 5A to 5C show a front view, a plan view and a
sectional side elevation view of a circulation nozzle of the
washing machine in accordance with the first embodiment of
the present invention;

Fig. 6 1is an exterior bottom plan view of a rotary
drum of the washing machine in accordance with the first
embodiment of the present invention;

Fig. 7 offers a longitudinal cross sectional view of
the rotary drum in accordance with the first embodiment of

the present invention;

Fig. 8 provides a perspective view of a water tub main
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present invention;, Fig. 9 sets forth a | ongitudina

cross sectional view of a rotary drumin accordance

with the second enbodi nent of 5 the present

invention; Fig. 10 illustrates an exterior bottom plan

view of a rotary drumin accordance with a third

preferred enbodi nent of the present invention; Fig.

11 presents an exterior bottomplan view of a 10

rotary drumin accordance with a fourth preferred

pobpdi NeAtcoobliahbe PIESEAt séAYEAthPBEcFi8d dRo88PhELS of the

an exterior bottomplan view of a rotary drumin

pecesediantevanthoa; fifth preferred enbodi nent of the

present invention; and 15 Fig. 13 is a cross sectiona

view dfida convebsi bnath dr donpypediastli ngromchieecional view

Detail ed Description of the Preferred Enbodi nents 20

ferai hateey, dppaf &p r eecerdvureent h othe heepprdepitbodiment of

[ nvention will be described with reference to the

Eg%oﬁ’l’b%%?/?ﬁglw%’\)\?h%i Here, it is to be noted that

t he .esent. invention is not limted thereto. 25 |

(Firs?ﬁgfeg%}r%%ﬁgﬁﬁé'%ﬁﬂﬁg =3 ?rioFI%8§FP§t€§a§ view of a
S Lonal _yi . -6 .1,yp hi n chi ne..

e e W T UL

dPe s SR e h AVERFd O oSS Shown in Fig. 1, _

cylindrical water tub 6 having a closed bottomis

supportiegd 11 presents an exterior bottom plan view of a

rotary drum in accordance with a fourth preferred embodiment
of the present invention;

Fig. 12 depicts an exterior bottom plan view of a
rotary drum in accordance with a fifth preferred embodiment
of the present invention; and

Fig. 13 is a cross sectional view of a conventional

drum type washing machine.

Detailed Description of the Preferred Embodiments

Hereinafter, preferred embodiments of the present
invention will be described with reference to the
accompanying drawings. Here, it 1s to be noted that the

present invention is not limited thereto.

(First preferred embodiment)

Fig. 1 illustrates a cross sectional view of a drum
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in housing 1 of the drumtype washing machine by a 5
suspensi on structure such that it is declined toward
the rear side of housing 1. Water tub 6 includes
water tub main body 2 and water tub cover 3, which
are fixedly connected to each other via first packing
menber 4 provided at their joint portion. Further,
cylindrical rotary drumb5 having a 10 bottomis
rotatably installed in water tub 6 such that its

EQbat e i iaxi gadigigech hneddpwaidd hei figay Sﬂlqes@fpreferred

housi ng 1. so, housing opening | a through which

bavpdiyehs dfoaded phRdsent oadednisoprovidedshowd fikontig. 1,
surface portion 15 of housing 1, and door 8 for

opénnngiand WBOSmnguboﬁsMlen@penmmgdaﬂ|bbﬁﬂdM)is supported

installed thereat. Further, water tub cover 3 is

provheediwdt hlwabér thb dowver bpeni ngaéfiingt opening) by a

3a at its position corresponding to housing opening

FHSPEPﬁéRPsestrrt&ta&rﬁ dFeRR 20 hs sl‘br é\ﬁ déeichimedr Wd the
um op second nln_'lg;%]f osi tion

FFe§6§%hP%gEPBSHBES ng o nﬁuW d ates witpr tub main
T,
88§g/g°BSB'Q?t§§ ugué egaglngél 8%¥en %%%Lgh%%%¥%§ted To

romro rum i's carrie

| er n dr.yum -
T R o .

poodtdedrwibh. - TrhetREY, d&?@hﬁ@%_ﬂbﬁ@ §ataQ9d>ar@ﬁfts Oaving a
Sc formng the cyllndrlca wal | ; and bottom portion
Bdttommingg ridtathdtlifomnstalled in water tub 6 such that its
rotational axis is declined toward the rear side of housing
1.

Also, housing opening 1la through which laundry is
loaded and unloaded is provided in a front surface portion
of housing 1, and door 8 for opening and closing housing
opening la is also installed thereat.

Further, water tub cover 3 is provided with water tub:
cover  opening (first opening) 3a at its position
corresponding to housing opening la. Likewise, rotary drum
5 is provided with rotary drum opening (second opening) 5a
at a position corresponding to housing opening la and water
tub cover opening 3a. Thus, loading/unloading of laundry
into/from rotary drum 5 is carried out through housing
opening la, water tub cover opening 3a and rotary drum
opening. Sa.

Rotary drum 5 includes front portion 5b provided with
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Further, a nunber of agitation blades 5e are di sposed

on an inner peripheral surface of rotary drum body

portion 5c. 5 Rotary drumb5 is rotated by driving

notor 7 installed at an external side of bottom

portion 2c, and its rotational speed and direction

are variable. Water supply pipe 9 and water drain pipe

10 are connected to water tub 6. If water supply

valve 11 (see Fig. 10 2) installed in housing 1 is

epeped, Hreah LARNWALEr 525 SURRIY eGhd (WA ersd Ube iy  the
detergent di spenser 9a and water supply pipe 9. On
theiothecabandllif anat eotdon poralive b3 fddistiiald eth®Noottom.
wat er drain pipe 10 is opened, soiled wash water is
@nakhed, f romuwbkter offulcbtatiohbideves, Sthesrdy uihdpgyeed on an
washi ng machi ne has water |evel detector 14 (see Fig.
2RNEEr Mstigdtansg aswafere| evfel rotarwadeunt upody apgrtion 5c.
control unit 15 (see Fig. 2) for controlling a series

BPtBpEr dEMBns &F RéAk&Shiyg drectinge moftogm halsts edelad at an

t ter - ext le. 20 R ing to Fig. 2
PREFENTL bi0v: GbdSa" EPBCROGE AGF o/ | Phistrat Flgegionsl speed

gggfggyggE}Lg r%’F‘?C‘Q ﬁ%%lé‘”” 15. Control unit 15

I'ncl udes con er setting unit 17, storage unit

18, p%’ﬁrexswsh‘élﬂxil:g}g gggé 19, and sty epeﬁ%eg 10 are

on an input SI gha ; _an operatl on course,
eonheoté@rtdbuzbeit thpasm Cf OCRIUM Sy EPUSIFe 11 (see Fig.

control signal to power swtching unit I9 by using a
gpntinait giriegr abh stheiedngn 1 8 ist osp@e=dNi tr&8h tap water is
supplied to water tub 6 via detergent dispenser 9%a and water
supply pipe 9. On the other hand, if water drain valve 13
installed on water drain pipe 10 is opened, soiled wash
water is drained from water tub 6.

Moreover, the drum type washing machine has water
level detector 14 (see Fig. 2} for detecting a water level
in water tub 6 and control unit 15 (see Fig. 2) for
controlling a series of operations of the washing machine
from wash cycle to water-extraction cycle.

Referring to Fig. 2, there is provided a block diagram
illustrating a configuration of control unit 15, Control
unit 15 includes controller 16, setting unit 17, storage

unit 18, power switching unit 19, and so forth. Depending

on an input signal, e.g., an operation course, controller 16

‘with a microcomputer outputs a control signal to power

switching unit 19 by using a control program stored in
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Power switching unit 19 includes sw tching devices
such as an SCR (Silicon Controlled Rectifier) and
controls operations of driving notor 7, water supply
valve 11, water 5 drain valve 13 and so forth based on
the control signal from controller 16. Fig. 3 sets
forth a perspective view of water tub main body 2 in
accordance with the first preferred enbodi nent of the
present invention. Water tub main body 2 has a cl osed
400 bayd ami@andg . specifically, it has opening 2a, body
portion 2b and bottom portion 2c, water tub nmain body
2 bei mgwelr asweybhidgi cadishage. ihennee@sons{hechhPAgr devices
surface of bottom portion 2c adjacent to the boundary
petheean bot SR posilimrrRcCantdrbbiyd RBcpartie@n 2nhd Scontrols
bottom groove portion 2d of water tub main body 2,
PRt fOMYroove Poivion Rdtbei dg fetred steptiaveradve 11, water

ubstantjal |y concave shape, wherein bottom groove

4 ol oy %y% PrdFUSP I HpeE Yhadpee apprioxhetenal from

concentric with body portion 2b. Al so, bottom groove
?ﬁﬁ?%%) oVt 23 of 20 water tub min body 2 shaped to

confo%- tOBb%%E%WE%&%%V y%%%%%%ﬁ%%g%%F%éﬁgfakﬁﬁ?%dgﬂo main

bot t om groove portion 2 (
B te PEELPASHY. 0L PR LAM ghoave NOIAI QN 4 COMEI 2Rt of
wWhi G s |sposedaon

vi a second packi ng nen%er 24,

tihe pesiher ynobnbobhom groeve tper tmh GO¥eF 23has a closed
Bott om 25 groove portion 2d and bottom groove portion

looviem, 23apd) ntpyciforailyy stitwaty Specih@t AN passAdHrtion
ﬁgfaﬁg bottom portion 2c, water tub main body 2 being of a
cylindrical shape.

Formed on the inner surface of bottom portion 2c
adjacent to the boundary between bottom portion 2c¢ and body
portion 2b is bottom groove portion 2d of water tub main
body 2, bottom groove portion 2d being formed to have a
substantially concave shape, wherein bottom groove portion
2d is provided in an arc shape approximately concentric with
body portion 2b., Also, bottom groove portion cover 23 of
water tub main body 2 shaped to conform to bottom groove
portion 2d is fixed to bottom groove portion 2d by fastening
thereto screws 25 on the periphery of bottom groove portion
cover_23 via second packing member 24, which is disposed on
the periphery of bottom groove portion cover 23. Bottom

groove portion 2d and bottom groove portion cover 23 jointly

form first water circulation passage 22.
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Water inlet port 20 provided at one end of first water

circul ation passage 22 is communi cated with guide

recess 21 whose bottom surface is snoothly curved

fromthe bottom surface of bottom groove portion 2d

to the inner surface of 5 bottom portion 2c. Al so,

second water circulation passage 26 of a pipe shape

extended from opening 2a to bottom portion 2c of

water tub main body 2 is forned on the outer surface

of bodyatpor tiore2bhas: ane heody; dherawidh. e §pdei Pft water

second water circul ation passage 26 at the side of

bottaimetOopophbengac 2is ieommitiveAl-ed o8 tWidtheyoid®rrecess 21

end of first water circulation passage 22. Referring

vhoFeg.ba tathesarifacel | Ust satedhd y penspedt i fireonvi eweof bottom

water tub cover 3 in accordance with the first

prefareeafehpbdrmesrosiet RorpieseRd itovaitd omnds surface of

VWater tub cqover 3 has front portion 3b provided with

BRERPHg PLE158dy Dor thbiP BcseaARdr @t eapetiifgillstion passage
ter-tub _cover .3 bein substanti a

f I 1)
%\@I ionfdriacaplgﬁapseha% sG, tt%t‘?id?eal e c‘?f?‘?:"b{%ﬂ'i s To bottom
PEEE POk %% et ended ftru%mmari%arbgcgfggngss gé:gne%i; %31:) d‘g}ze outer

portion I's formed on an outer sar

POFEL08 3¢ dodd RSN 2%9%@38@8%6 tg%%%%%w ne end

circul ati on passage 26 as one body wt y portion

St sefH0At wgtOOVEL POETIOILBRIs Mt 36 tah ©vesi 3 iSf bottom
formed on an inner surface of front portion 3b in a
Bobstiamt al 1y dYomRbn sdwaiped suicth ttted dthdOrdesd i it OF L ¥WO: water
branches as it approaches fromthe outer periphery of
¢onelpbien opa3pagovwd d openi ng

Referring to Fig. 4, there is illustrated a
perspective view of water tub cover 3 in accordance with the
first preferred embodiment of the present invention.

Water tub cover 3 has front portion 3b provided with

opening 3a; body portion 3c¢; and rear opening 3d, water tub

cover 3 being of a substantially cylindrical shape.

Also, third water circulation passage 27 extended from
rear opening 3d to front portion 3b is formed on an outer
surface of body portion 3¢ at a position corresponding to
second water circulation passage 26 as one body with body
portion 3c .

Front groove portion 3e of water tub cover 3 is formed
on an inner surface of front portion 3b in a substantially Y
shape such that it forks into two branches as it approaches

from the outer periphery of front portion 3b toward opening

_10._.
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-10 3a. Front groove portion cover 29 shaped to

conformto -front groove portion 3e is fixed to front

groove portion 3e by fastening screws 31 on the

peri phery of front groove portion cover 29 via third

packi ng menber 30, which is 5 provided on the

peri phery of front groove portion cover 29. Front

groove portion 3e and front groove portion cover 29

jointly formfourth water circul ati on passage 28 of a

sabst antdrad | Yr¥oshapsriOng endyet ad 0wBLELERd RO ELARGrm to

of Y-shaped fourth 10 water circul ati on passage 28 is

toomungraded mbthian 8adispdrtdedn tof firkintd gMdicele portion 3e

circul ation passage 27 at the side of front portion

BYy. fAantemang f sorewyr Gdveoporitticonpeoyphe?29 dfasfront groove

circul ation nozzles 34 for discharging wash water,

RPEFEPH GFEN alPonv hvz Aheg B4paskingspenthar| g0, which is
installed in 15 the vjcinity of |eading ends of two

BTARLAC PP | DS BFELPBREY §lodwembodiion<coverizs cover 29.
' this configurati circuy ation nozzles 34, as

L On BioR g priavany Shotel ok HIGr S apPacEoRs cover 29

p i.on . erein.the.i [ [ f i
oo b bl Rt S s S otAr by 28 of a

$ @64 ieh f 04 BTy Ydrg{ggggp.eni ng 5a. Further, when water
tub 6, which is forned by assenbling water tub main

body 2nandena@t ef tub xauer 3nd Spoitisdl lgd vHsRAYSENGFourth
1, circulation nozzles 34 are configured to be

Yoot ediatudakoner gporddgmn 08 wiat etofmbn2bateyer faronkn end
portion 3b and configured to be positioned |ower

portion of third water circulation passage 27 at the side of
front portion 3b. Further, front groove portion cover 29
has circulation nozzles 34 for discharging wash water,
wherein circulation nozzles 34 are respectively installed in
the vicinity of leading ends of two branch portions of front
grocve portion cover 29.

With this configuration, circulation nozzlés 34 as
shown in Fig. 4 are disposed on an inner surface of front
portion 3b, wherein the inner surface is located close to the
edge of opening 3a, while facing rotary drum opening 5a.

Further, when water tub 6, which is formed by

assembling water tub main body 2 and water tub cover 3, is

- installed in housing 1, <circulation nozzles 34 are

configured to be located at a lower portion of water tub
cover front portion 3b and configured to be positioned lower

than water inlet port 20.

~11-~-
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than water inlet port 20. -11 Moreover, when water tub

mai n body 2 and water tub cover 3 are connected and

fixed to each other, second water circulation passage

26 and third water circul ati on passage 27 are also
connected and fixed to each other via first 5 packing

nmenber 4 by the sane nethod as enpl oyed to connect

water tub main body 2 and water tub cover 3. Figs. H5A

to 5Cillustrate a front view, a plan view and a

secti opalecsicde ehey¥Aal et o eyni9f neagh hagubation water tub
nozzle 34 in accordance with the first preferred

enbedi Aeate lQoahethedprasiedti kedvent icdith rasRect i d&dtohd water
Each circulation nozzle 34 has substantially

cykintatcah pezzhgel34® whodsetbhed endeirs ciornecitechi gassage
fourth water circul ati on passage 28 and the other end
theresf #5s9r sjoseesdetowand theednsieeeoth rotlaey driamifirst
5; and substantially di sk-shaped control plate 15 33
RAGEENY oWRFLREr £ &Y ildF ob MR HELBAd BEdyEmRlCYedhéo connect

projected | d t f le 34 d
BBFEF on™ i K ity 0 1A T nceth 4P 1 om nozel e

34a as.:i reaches €: 1 NS of rotary.drum 5, .
V\he_re?r%gishe Tﬁfgi gﬁt 50f ljtﬂfgé%%apteer 3nd 6P com T P &l view
8341 % apREeXLARL ely; ddernical 120 to: Lhat, of JLAG UPPEL,1ation
end of nozzle 34a. By configuring {he upper portion

AbzeDat 80l 1Bl abBo3dahBebeidhstrarcad AaWaY, Fd QB - PZZh8odiment
34a, one or nore water discharge openings 32 are

pf ovrhde b betaveen iaophtabnp| ates@-tantkINozzl €ad3da. circulation
Al so, by adjusting the slope of control plate 33, the

@ggxbefiﬁ has substantially cylindrical nozzle 34a whose one
end is connected to fourth water circulation passage 28 and
the other end thereof is projected toward the inside of
rotary drum 5; and substantially disk-shaped control plate
33 whose lower portion is formed as one body with the
projected lower end portion of nozzle 34a and upper portion
is sloped tc be distanced apart from nozzle 34a as it
reaches the inside of rotary drum 5, wherein the height of

the upper end of control plate 33 is approximately identical

to that of the upper end of nozzle 34a. By configuring the

- upper portion of control plate 33 to be distanced away from

nozzle 34a, one or ‘more water discharge openings 32 are
provided between controcl plate 33 and nozzle 34a. Also, by
adjusting the slope of control plate 33, the angle for
discharging wash water, which reaches circulation nozzles 34

via first to fourth water circulation passagé, can be
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25 di schargi ng wash water, which reaches circul ation
nozzles 34 wvia first to fourth water circulation
passage, can be -12 controlled. Fig. 6 is an exterior
pl an view of bottom portion 5d o f rotary drumb5 in
accordance with the first preferred enbod inent of
the present invention. Fig. 7 sets forth a longitu 5
di nal cross sectional view of rotary drum5. By
providing flange 5f, which projects outward, on the
pert pheryqof rotary drum bottom portion 5d, rotary
drum bottom portion 5d becones to be of a

subst aritg.ald yi concameershapel 8 angsy ¥t Aol tdmpolibR 54 o
bottom portion 5d is 10 connected to the rear end

porotany ofirvot ar yn dacoobdayce poith oth&Sct bys € apt&kidmgred embod
wel ding or the like. Flange 5f may be installed al ong
thenenefrehei peantet eheeentiont arfAa U st toowth a longitu

ﬁortion 5d. Further,_ three flanges 5f may be
HRTBI FRUS Bt S2C SR} ntkaw AL atotacatdons S-

correspondi ng .0 15 extended installation parts 35a_ of

drum %yxipﬁé’vﬁéﬁﬁ@r 35095 e & P I Bt Y HG g the
: e ' l e n ter_surface rotar

B Ao ot PEaR st Bl B (P Rkt 87 S 2 it By e
LU lexga i [ ve t .

P B b TPy (R g, BP oG iR o concave

sghal | y. FhSge 31 boat t ashaRpt dBRResH 3 bm e?%@tthion 5d is

0 e

havi ng a substantially arc shape conform ng

commentfet erce aher orany dsndn eidtoidn pertt i eBrady af€um body
install ed between three extended

portion 5c¢ by caulking, welding or the like. Flange 5f may
be installed along the entire circumference of rotary drum
bottom portion 5d. Further, three flanges 5f may be
installed at a same interval at locations'corresponding to
extended installation parts 35a of drum fixing member 35 to
be connected thereto.

Inside the flange 5f installed on an outer surface of
rotary drum bottom portion 5d, drum fixing member 35 made of
aluminum die-cast 1is provided to have three extended
installation parts 35a that are configured radially. Also,
rib attachment members 37, each having a substantially arc
shape conforming to the circumference of rotary drum bottom
portion bd, are installed between three extended
installation parts 35a.

A  central portion of drum fixing member 35 1is

connected to shaft 7a of moteor 7 such that the rotary power
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installation parts 35a. 25 A central portion of drum
fixing menber 35 is connected to shaft 7a of notor 7
such that the rotary power -13 of notor 7 is

transferred to rotary drumb5. By installing outer wal
40 and inner wall 41, both of which are protruded in
a rear direction, at the peripheral portion of each

- rib attachnent nenber 37, rib attachnment 5 nmenber 37

becones to be of a substantially convex shape.

bur bebr @ pkutabhtyepfedi bs B8tdoy gAmMMesting outer
wall 40 to inner wall 41 are disposed inrib

at t achheninsterbem@ butrer avaladi &0 hd eoirion walh 41, both of

respect to the center of rotary drum 5. Here, the

Weiight aof each mided38in sasekatro BeetBisuhstanttitat | yeripheral

identical to those of outer wall 40 and inner 15 wall

BPrTtAPE0, 0% e§pelt inidl yallapbuedt atmeHdEly efd, poritd oastachment
ach b _attachment nmenber 37 are extended

: .
3ﬁ §F|é{4oﬂeC?W%§ §8a*%%rOSIt%cﬁphﬁt@PBia%%acmﬁﬁﬁfx shape.
37 ded. i t i t 35
FREPRES ohobP SR SPrde HOBLM hho0eBtht SedRomirer o a0
) | D . |
EOPERLE LIS a B (00 SEDSE Ry ARERELD 57

bSrRhagedaoncati gkl GisNChethattits enLface £ACES POLRFy drum
7 downward. Then, three rib attachnment nenbers 37 are

set upHsteh titad exdanded 20 iqsdml | ath omgi bes 38ge@rets be
to be located to correspond to predeterm ned
posstaohsadlyt héenttontespontosg ext ended wall 40 and inner
wall 41. Also, respectively disposed at both end portions
of each rib attachment member 37 are extended installation
ribs 38a for attaching rib attachment members 37 to extended
installation parts 35a of drum fixing member 35.
Here, it will be described how to assemble rotary drum
5, drum fixing member 35 and rib attachment members 37.
First, drum fixing member 35 is placed on a table such
that its surface faces motor 7 downward. Then, three rib
attachment members 37 are éet up such that -extended

installation ribs 38a are to be located to correspond to

predetermined positions of their <corresponding extended

~installation parts 35a, with their surfaces on which ribs 38

are installed facing downward. Then, rib attachment members
37 are fixed in extended installation parts 35a by fastening
screws 39%9a. Thereafter, rotary drum 5 is set up on drum

fixing member 35 in a preset circumferential direction with
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installation parts 35a, with their surfaces on which

ribs 38 are installed facing dowmward. Then, rib

attachnment nenbers 37 are fixed in extended

installation parts 35a by fastening 25 screws 39a.
Thereafter, rotary drum5 is set up on drum fixing

menber 35 in a preset circunferential direction with

-14 its bottom portion 5d facing dowward, and is

fixed to drum fixing nmenber 35 with flange 5f

iintsepased phetebeat WRET 4yind arheRidid,SHRWS B39 tdH Oro drum
screw hol es (not shown) provided at extended

ifistiall atentverpadd swBbla. f5aBgbows amtopeiaidoniofrdthetween by
drum type washi ng machi ne having the above-descri bed
danfegandt isowensl 1I3%e Bxpd abnedw hwies |@udrshdw:) provided
| oaded into rotary drum5 and an operation start

Phs CRGERABA i8STapletéan eantsobbar 16 reads a
contrg%ﬂprogran1fron1storage unit 18 and starts a

contr %t oper PFOA AN ador i c 8Tt YRS OfftSiping machine
c s_follows, First, coptroller 16 rotates .
PR b8y R bt P o e SRR o ity i Srdined.
of laypdrny a defgctor, 42y ;haynd u
detector 12 gg?g% S agléﬁ%iry a&%ﬁﬁt %égggypﬁhﬂgnlgﬁd
vaeiratien EARPEednonrdrtYbAgi B0 RbuvredhetSh i NEdS16 reads
| oad variation varies depending on the {aundry anount.
Eheonktavddpyogiamnt rbhus tdeteet eghiics 1 et d-s a control
controller 16 and is stored in storage unit 18.
Spbseguent Ly, acomdaidewilh apepatesiwabteueaupphy follows.
valve 11, so that fresh tap water is supplied to water
tub 6.Firaf Atcemizotlem, lbhgomates v ry ndwamep thb detect

6 is detected by
an amount of laundry by means of laundry amount detector 12.

and an

Laundry amount detector 12 detects a laundry amount based on
a load wvariation imposed on driving motor 7, wherein the
load varlation varies depending on the laundry amount. The
laundry amount thus detected is inputted to controller 16
and is stored in storage unit 18.

Subsequently, controller 16 operates water supply
valve 11, so that fresh tap water is supplied to water tub 6.
At this time, the water level in water tub 6 is detected by
water level detector 14. When the water level reaches up to
a predetermined value determined based on the laundry amount,
water level detector 14 sends a signal to controller 16 to
stop the operation of water supply valve 11. Since water
tub 6 and rotary drum 5 are declined toward the rear side of

housing 1, supplied wash water is collected downward near
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wat er | evel detector 14. Wen the water |evel reaches
up to a predeterm ned val ue determ ned based on the

| aundry anount, water |evel detector 14 sends a
signal to controller 16 to stop the operation of

wat er supply valve 11. Since water 25 tub 6 and rotary
drum 5 are declined toward the rear side of housing
1, supplied wash water is coll ected dowward near -15
t he boundary between the inner surfaces of body

mﬁ@“ﬂ@ﬁﬂ&érﬁﬂﬁbﬂﬂgéﬂ”ﬂm@r1h@@r2§u9ka@@%e%ﬂﬂﬁb dﬁortlon 2b
body 2. Then, a wash cycle is started. rotary dru

Bnids botobat pdrbyodrizui@g nater Eubtxh@ifoiva}sdadwaz er is

drawn up in 5 direction A shown in Fig. 3. by the

r ot at i Yrerof ﬁiM@SBSQkadbiatmaaHWBm:rmmmerstsfy drum 5 is
installed on rotary drum5. Wen rotary drum5 is

Ecetared & Luigeey deeiadrt é,orthisi givesh tHahea is drawn up in
Eredetern1ned rotatjonal speed, i.e., a rotationa
pEEG I PRatt GlIRefatEs higentr |bfmg%hlef69*éétéprloﬁ>§ ribs 38 of

nough,to, make the, 10 | ndr to the inner
gufgf degag m?%?arﬁmﬁ.eaﬁq 3 glﬁ llet%neOfnga%W pﬁF’i‘“i“né When
hg und 80, r sh
SOPRy Pk RIEY, E6p8red 00 Mo M (S drS higer than a
95@d@@é£ﬁﬂh@@rtﬂdﬁhé%bﬂgl\Néb%EdtUbln@'n deXO%fgq%nal speed

starts to be rotated by a centfifugal forc

duett gehbeapeeseneenetieufen wakke48t@Bnkl Bnough to make the
attachnment nmenbers 37, the wash water lifted up by

Labsd3§, climichol $haptinherbewsenlced @marnthiaady Qo iPmgainst
2b by the «centrifugal force, is nade to flow al ong
bheeg h@ad it iopui ddvarad dsotnt otﬁnpolammrac {@. gvhi cB0 waprey, wash

inlet port 2c is
water 1s collected near the boundary between body portion 2b

and bottom portion 2c of water tub main body 2 and starts to
be rotated by a centrifugal force.

Here, due to the presence of outer wall 40 on rib
attachment members 37, the wash water lifted up by ribs 38,
which 1s apt to be sent toward body portion 2b by the
centrifugal force, is made to flow along outer wall 40
toward bottom portion 2c¢ in which water inlet port 2c is
provided, as illustrated by an arrow B in Fig. 7.

When the wash water comes out to bottom portion 2¢, it
is made to rotate near the boundary between body portion 2b
and bottom portion 2c of water tub main body 2. Here, since
guide recess 21 is provided in bottom portion 2¢, the wash
water is directed toward guide recess 21 by gravity and the

force allowing the wash water to be flown out of rib
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20 provided, as illustrated by an arrow B in Fig. 7.

When the wash water conmes out to bottom portion 2c, it

is made to rotate near the boundary between body

portion 2b and bottom portion 2c of water tub main

body 2. Here, since guide recess 21 is provided in
bott om portion 2c, the wash 25 water is directed

toward gui de recess 21 by gravity and the force

all owi ng the wash water to be flown out of rib -16
attaehient memders 377, aBddi Ss MAodbgesed Ntathi (Strst water
water circul ation passage 22 via water inlet port 20.
checwhshivat passadgs opkiceda iwdioef | Islewatert 2@ cul ati on
passage 22 flows through second water circulation
passagihe26yasts wdied wwetmrduwiad ulrate ofii paissegec27candulation
fourth water circul ati on passage 28 and finally

Peashes é7rELPusi bhm%?zzas%%omc%wqﬂ'e%, csrpebationtpassage 26,
water circul ati on passage 22 is of an_arc shape, the
hashdnat@reCan FHsW Stgorhl Padtasut 2Bei Aggd fourth water

in%gﬁigﬁggg. 10_Upon r chiqg c%rcu tion nozzles 34, oy
The“WadhtWat P2°799%i schar T oM waY er TOPSBRAr gt e ration

ﬁﬁg?%ggaﬁﬁg aﬁegepr§?35F|229%$ %%%é@t 'é§é§i§¥§ﬁ pﬁﬁfage 22

ich are contro contro

Y8sheWah €5 & hia ge SCHRE Ofdsth Sy SPEAYES EPURT Gnddien1y without
| aundry which is being rotated in rotary drumb5. 15

Bhensasht st estsprayed toward the | aundry perneates
into the laundry, and then is flown out of rotary drum

5 thiigugh deawhjoes f ol atiudasidy, nwhizdksar®4 pr evededshn water
the peripheral surface of rotary drum5, by the
tendiprbgaped from water discharge openings 32 at a preset
angle and with a preset width, which are controlled by
control plate 33. The wash water thus discharged is sprayed
toward the laundry which is being rotated in rotary drum 5.

The wash water sprayed toward the laundry permeates
into the laundry, and then is flown out of rotary drum 5
through drum perforations b5g, which are provided in the
peripheral surface of rotary drum 5, by the centrifugal
force to be re-circulated into water tub 6.

Through the mechanism as described above, the laundry
can be sufficiently soaked in the wash water at an earlier
stage.

Here, since guide recess 21 and water inlet port 20

are provided at an upper part of bottom portion 2c and at

downstream of the flow path of the wash water being rotated,

" gravity and the force by which the wash water is flown from
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force to be re-circulated into water tub 6. 20 Through

t he mechani sm as descri bed above, the [aundry can be

sufficiently soaked in the wash water at an earlier

stage. Here, since guide recess 21 and water inlet

port 20 are provided at an upper part of bottom

portion 2c and at 25 downstream of the flow path of

the wash water being rotated, gravity and the force by

whi ch the wash water is flown from-17 water inlet

pattr2@nace gowhi ned 4.0 beompphégdrbopkhapwashy Wat &fhe wash

within first water circul ati on passage 22. As a

wesalkt ,witteid | ddref thetsashciwderatcash bepagedge 22. As a

stronger and the anmount of the wash water sprayed

freemlat shedifdcharde tBeopesingst32 cam dlesonduke stronger and

i ncreased, which nmakes it possible to spray the wash

hfeRTOWE tHe FhfndRyhnorat ekt spsayed y f ropyMai@mod éscharge
rovi ding water |nIetmEort 20 and %U|de recess, 21

Sé Ebﬁﬂ%t Péami® 4R frow Parrasedt ny Gxﬁghma\}ﬁtserlt possible

circul ation Dbassage can be made
Shopper¥: han ther AED RS i a%orfps%teea}ﬁlo‘fely
the fl ﬂﬁ?gﬁd%f thgyraé ?g fﬁg IM§55% Oskﬁrﬁan20 and

d’t he nce~ agal ns

Bﬁﬁd$ﬁ§ace§@tQﬁ R fdduwits alRl &frﬁHéa%lgﬁ B%%ﬁag%'%%e wash
can al so be reduced. Moreover, since it 1s possib

tatgse thergot aratckb ch&Q:@Jl%ftlrdi’i aﬁﬁs@%ﬂg@ 52E0rc§n be made
| onger tine, the force by which e wash water is
dheoetetedthahothat erasienlcet posti@Onganhde atuntpheream of the
i ncr eased.

flow path of the wash water. Therefore, costs can be
reduced, and the resistance against the flow of the wash
water in first water circulation passage 22 can also be
reduced. Moreover, .since it is possible to use the rotary
force of rotary drum 5 for a longer time, the force by which
the wash water is directed into water inlet port 20 can be
further increased.

Moreofer, since water discharge openings 32 are
located lower than water inlet port 20, the water pressure
of water discharge openings 32 can be increased due to the
difference in the heights of water discharge openings 32 and
water inlet port 20, 1.e., due to potential head. As a
consequence, the force of the wash water being discharged
can be increased, and the amount of water circulation can be

increased as well. Also, due to the increased force of the

wash water being discharged, it is possible to spray the
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Mor eover, since water discharge openings 32 are

| ocated | ower than water inlet port 20, the water

pressure 20 of water discharge openings 32 can be

i ncreased due to the difference in the heights of

wat er di scharge openings 32 and water inlet port 20,

i.e., due to potential head. As a consequence, the

force of the wash water being discharged can be

i ncreased, and the anmount of water circulation can be
A8shneseasednas ¥ethry Alsen dugsto dhesidicyensed force

of the wash water belng di scharged, it is possible to
spray THerealff easgshroater dnim Botar ystdpped tegorarily, and
extensively. Thereafter, rotary drumb5 is stopped
téﬁpo&&nﬂ%/rQWle@hegaun|a§ranab9dtagaah afead that makes
rotational speed that nmakes the laundry lifted up by

hBPt 4B1BATBI AdEESYe UanEYdREFHEE Loy @@cé\ﬁ t3e pand i deppped by

down .t he I%Snd prOV|ded on the inner cylindrica

QE?%EE gtu y awam@e. t AR Er unP 5081 @t A oflte inner
gctkona%o he gog reacg maxi_mu d 5
Bt th epeﬁﬁ% oﬁ h&“r8fdt i eedjldﬁ rum S

%@f&blgﬁg %SBQEXOhSt%UQkSQ%fg%ggﬁpg Eer S5 ﬁglf.$ﬁximum

circul atin

H@R@ﬁttt&lﬁaﬁ iU nd Ot gRY t%ur%éuaﬁ%éﬁuegéxdun%ﬁfﬁ which

the pounding notions while it is sufficiently soake

byet Deunash wat eubjetheneker godRtiRieRaYi & belere, by re-

i mproved in conparison with the case where the

tavndi ytisg nohef ubdsh seaked, and,ecds’D, isoiWastelkd tah 6 into

be renoved fromthe |aundry effectively. Further,
wasarngdriume vantbhe diondeyeduwhs teoabt Ahai mypwali;g motions

cl] eani ng ) o
while It is sufficiently scaked by the wash water.

Therefore, detergency can be improved in comparison with the
case where the laundry is not fully soaked, and, also, soils
can be removed from the laundry effectively. Further,
washing time can be shortened while obtaining same cleaning
effect.

In addition, 1in accordance with the first preferred
embodiment of the present invention, though water inlet port
20 is located at the upper part of bottom portion 2c¢ and,
also, at downstream of the flow path of the wash water being
rotated, as illustrated in Fig. 3, the location of providing
water inlet port 20 is not limited thereto as long as the
configuration allows the wash water, which is being rotated
in water tub & by the rotation of rotary drum 5, to be

guided to water discharge openings 32 and discharged out of
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effect. In addition, in accordance with the first
preferred enbodinent of the present invention, though
water inlet port 20 20 is |located at the upper part

of bottom portion 2c and, also, at downstream of the

flow path of the wash water being rotated, as
illustrated in Fig. 3, the |ocation of providing

water inlet port 20 is not limted thereto as |ong as

the configuration allows the wash water, which is

haieg HokahedgdSopanwagerstub 6 by the rotation of

rotary drum5, to be guided to water discharge

openi ngs 32 and di scharged out of -19 water discharge
openi ngs 32. (Second preferred enbodi nent) Referring

to Fi g{Ss;ontharee for pad\emded imepdrispecti ve 5 vi ew of
water tub majn body 42 in accordance with a second .
pr ef erfeE sl Fenfigf thhe Presentsi matidad Papegspective

identical to those described in the first preferred

UREBACetE W [T BoLt gRed s Afe e e af i s a second
ri i .t her eof -w | be om tted. .10 .shown

BRYeReRg | BiOR MR oo el HheltpRTsbhie: sHveapyBhor Parts

Qeg}{tﬂlgalbo@é grays potﬁéé@f‘l}gg& b?.iflng tCHe & first erpreferred

substantially concave shape, is fornmed on the 1nn

sHbhbacRenef poOdy Bertd o5 A2 okwat efckubeABEN R AZ, andg
near the boundary between bottom portion 42c and body

pestiropt43h ehetbofak eIl tid omincbody 42, wherein body
groove portion 42e is of an arc shape substantially
conce®ts i ghawn hibodyigpord,i dmdy groove portion 42e of water
tub main body 42, body groove portion 42e being of a
substantially concave shape, is formed on the inner surface
of body portion 42b of water tub main body 42 near the
boundary between bottom portion 42c¢ and body portion 42b of
water tub main body 42, wherein body groove portion 42e is
of an arc shape substantially concentric with body portion
42b. Further, body groove portion cover 43 of water tub
main body 42 shaped to conform to body groove portion 42e is
fixed to body groove portion 42e by screws 45 via fourth
packing member 44 provided on the periphery of body groove
portion cover 43. Body groove portion 42e and body groove
portion cover 43 Jointly form first water circulation
passage 46. Water inlet port 47 and guide recess 48 serving
as one end of first circulation passage 46 are also formed
at body portion 42b. Other configurations are identical to

those described in the first preferred embodiment. Further,
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42b. Further, body groove portion cover 43 of water

tub nmain body 42 shaped to conformto body groove

portion 42e is fixed to body groove portion 42e by

screws 45 via fourth 20 packi ng nmenber 44 provi ded on

t he periphery of body groove portion cover 43. Body

groove portion 42e and body groove portion cover 43

jointly formfirst water circul ation passage 46.

Water inlet port 47 and gui de recess 48 serving as

eaeoadd whtétrséiedulddadn oppassrge 46 aneoal BAs the same

formed 25 at body portion 42b. O her configurations

aprefiidentitah te ihhade ddset hedfidrndie dnlbykiiment, and one
preferred enbodi nent. Further, -20 second water
enfcWfatsorriphseager 401 abgbahasent pessape 49 at the side of
configuration as in the first preferred enbodi nent,

BREtERe Ptd Wf 4e¢ong eATERIEIGatAtt WoRNpddsagetieratend of
he side, of bottfnwfortion 42c ig comuni cated with
ﬁgsgtHQFeEnalﬁ?u 190 HAFEALF t¥rcul ati on passage

46. Filgi. 9 i9s gsl ongiltudiincauldipr ss sectional . vie

w,of .
‘rotary dum’s i d%cofagﬁce\MQ%1tlﬁg%%%oﬁacﬁ?gpé}reglew of

EHPngneﬁfuﬂf 4 he pr g g%Edﬁ%X%nthgﬂh Fkﬂgge§%§éng;epreferred

ormed only at exten installation parts

dipaul hxhPgo20tABNMBRE 3Rt ARG eeAGRMOf HiRnkkadHeMe formed
menbers 51 has only inner wall 52 w thout "an outer

vall. By prawrdieng ihbtattaehsentpaenberzl wift hdirGRer fixing
wall 52 protruded in a rear direction, rib attachnment ‘
member 50, ied orawd ¢0 hWave = tsudisieant | mbhlyets shapeéhas only
Further, a 15 plurality of ribs 53 connected to inner
Wanerspaht eodi wpdsast an outer wall.

By providing rib attachment member 51 with inner wall
52 protruded in a rear direction, rib attachment member 51
is formed to have a substantially I shape. Further, a
plurality of ribs 53 connected to inner wall 52 are disposed
in rib attachment member 51 in a radial direction with
respect to the center of rotary drum 5, wherein the height
of each rib 53 is identical to that of inner wall 52.

An operation of the drum type washing machine having
the above-described configuration will now be described.

During a wash cycle, wash water drawn up by ribs 53 is
made to flow along body portion 42b toward the peripheral
side of rotary drum 5 by a centrifugal force, as shown by an
arrow C in Fig. 9. Then, once the wash water is discharged
toward body portion 42b, the wash water is made to rotate

near the boundary between body portion 42b and bottom
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inrib attachment nenber 51 in a radial direction wth
respect to the center of rotary drumb5, wherein the
hei ght of each rib 53 is identical to that of inner
wal | 52. An operation of the drumtype washi ng nmachi ne
having 20 the above-described configuration will now
be described. During a wash cycle, wash water drawn
up by ribs 53 is nmade to fl ow al ong body portion 42b
toward the peripheral side of rotary drum5 by a

geptibhugal far cpatas shBWMRaRY, ahdArIOW CuikBeli Ginde guide
Then, once the wash water is discharged 25 toward body

pectssndd2bs pheviash s@tiesdy SpomgEod 04219 aflee WesH water is
t he boundary between body portion 42b and bottom -21
poidedn 42c ghivat eretebsmaidB bady 42owHerimtcsi ntierst water
guide recess 48 is provided at body portion 42b, the
AAsALhAE een | B2 S Frdeleth By uigle Tacassid@tt @dttow 1 nt o

first water circulation passage 46 throgah wat er

i nl et "BOrCET, ShatBovErLS R hbught waPEF #nl éE poraviged near
i i ded t he boundary bet b tion 42p

LR BOYPERT pob e ST 2o BTt ool BrofR TR Portion 42c
EHb%%b”? c 4%6 L?f@%f& %&b%%&ﬁ%nthmttepfgé %Zohsof water
not Tim eoF e}?e O as | ong as e ‘contirguration

ahiows the. wash W@Je%otwhhﬁﬁikgdbekﬂgréggat§ 1?%£€e as the

water tub 50 by the rotation of rotary drumy5,
goh degutor e e51 tbiv€ hehgewabrNAES r32 wAREndiiSChA UM rotated

out of water discharge openings 32. For exanple, as

for wateruniuly peOwashi tige maokianeow tdf¥ rotary diruin 55, to be
whose rotational axis is horizontally oriented,

guided to water discharge openings 32 and discharged out of
water discharge openings 32.

For example, as for a drum type washing machine with
rotary drum 5 whose rotational axis is horizontally oriented,
the wash water rotates substantially uniformly along the
inner surface of body portion 42b. Therefore, water inlet
port 47 need not be installed adjacent to the boundary
between body portion 42b and bottom portion 42c; and it may

be installed away therefrom. Even in that c¢ase, the same

effect as that of the second embodiment can be obtained.

{Third preferred embodiment)
Referring to Fig. 10, there is provided an exterior
bottom view of rotary drum bottom portion 5d in accordance
with a third preferred embodiment of the present invention.

As shown in Fig. 10, ribs 55 are installed in each rib
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15 the wash water rotates substantially uniformy

al ong the inner surface of body portion 42b.

Therefore, water inlet port 47 need not be installed
adj acent to the boundary between body portion 42b and
bottom portion 42c; and it may be installed away
therefrom Even in that case, the sane 20 effect as
that of the second enbodi nent can be obtained. (Third
preferred enbodi nent) Referring to Fig. 10, there is

ptoytEeshan RxhBelOr 54botdiin Viemaof EREGrYy aeUMslanted at
bottom portion 5d in accordance 25 with a third

prefet¢adi medbogtragypas 0 the presemirésvent i oh. ths wash water
shown in Fig. 10, ribs 55 are installed in each rib

bodnat tratrent henbetes4 swuchét has tthey anepsbach edhat outer
predeterm ned angles in the flow direction of the wash
Harephebei af FébatédarAnfatefeitEre s t Ay capprivadeight of
t he outer__peripher rib attachnment penber

f I 54.
RETR, T heohel GhTobr LG RACH T 16 751 el dtb- heal to those of
tantial L,y identical t f ter, 1. 4 d
SRR TR T P, 1 BT 9 cnooe
&Q?cfiﬁé& Pﬁe{ﬁérfgr f%f@%geaMé$b$ iﬁ@ﬁ#g@f?+ %@ngssigned
reference nuneral s, and descri ption ereor w e
i t ed-relnBel OMhméﬂaPQ?r%ﬁkpndgéckhﬁt9%23*@3%¥%of will be

washi ng machi ne having the above-descri
confitgdration will be explained. During a wash cycle
rotary drum5 is rotated at a predeterm ned rotationa
speed Beflow, exampbeer80iopnpfi nhe diwectivor iwdildateduachine
by an arrow Din Fig. 10. As in the
having the above-described configuration will be explained.
During a wash cycle, rotary drum 5 is rotated at a
predetermined rotational speed (for example, 80 rpm) in a
direction indicated by an arrow D in Fig. 10. As in the
first preferred embodiment, the wash water is drawn up by
ribs 55 of rib attachment members 54 and is circulated into
first water circulation passage 22, second water circulation
passage 26, third water circulation passage 27 and fourth
water circulation passage 28 through water inlet port 20 to
be finally discharged into rotary drum 5 through circulation
nozzles 34, while socaking the laundry. Thus, the laundry
can be subjected to the following pounding motions while it
is sufficiently soaked by the wash water.
Upon the completion of the wash c¢ycle, water drain

valve 13 is opened, so that soiled wash water 1is drained.

When the draining of the wash water is finished, water-
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15 first preferred enbodi nent, the wash water is drawn

up by ribs 55 of rib attachnment nenbers 54 and is

circulated into first water circul ati on passage 22,

second water circulation passage 26, third water

circul ation passage 27 and fourth water circulation

passage 28 through water inlet port 20 to 20 be

finally discharged into rotary drum5 through

circulation nozzles 34, while soaking the |aundry.
dhusact henl apnds yis Cadr B vt 10et &6k 4,0 Aderd0d PN 5 at a
poundi ng notions while it is suff|C|ent y soaked by
hbghwashawabenl Upeadt & copitetd®n opmt B washhsCyd edriving
water drain 25 valve 13 is opened, so that soiled

nashrwat er Dhsidgathedwatheaxthectdiannicyglef, tilfe mash 38 are
water is finished, water -23 extraction cycle is

pafi ot heddbyoepeAnrAginothey fdmeh Prafercey g@mbodiment, the

rot ati onal speed of about 900 rpm by neans of dr|V|_§
FBE8r *2eBurl n&%%%%rt}éﬁt FSEﬁtéﬁné}cldéreletlrolnbéj 3grotary

II d the_f f d
Brmoradie RS enn%zttg}”exeso%uéa@d BEERE Shne tine, it
;Qtagiy erpegyfhe%ct'ﬁn of yﬂeﬁadfu'&%ebcvu%nf%ﬁ Yeof by a

orce t and, ‘at t
pushedrigs 8 Qﬁﬁkﬁherahfd'fﬁ&thﬂﬂﬂ{h%%%@& byiegushe in the

centrifugal force. If the wash water is pus

peripheral diireetion off rebakyydrdm®, st hecsPaceace between
bet ween 10 water tub 6 and rotary drum 5 may be filled
witdrt hebwas mndvat @rampr érueadi Imgy ik chil betluwa timkes: wash
it easier for the wash water to be drawn up by the

voatari saref needddy drmimidy imstarnesuiies the washer for the

wat er woul d be rotated repeatedly
wash water to be drawn up by the rotation of rotary drum 5.

As a result, the wash water would be rotated repeatedly
without entering a water drain outlet (not shown), which is
provided in a bottom portion of water tub 6 and connected to
water drain valve 13. Accordingly, the draining of the wash
water "through water drain wvalve 13 would be difficult.
Instead, the wash water would be directed into water inlet
port 20 to be re-circulated into rotary drum 5.

In accordance with the third preferred embodiment of
the present invention, the wash water is allowed to flow in
the rotational direction up to the outer peripheral end
portions of ribs 55 by the centrifugal force and then drop
therefrom. At this time, since ribs 55 are slanted in the
rotational direction, the wash water is pressed toward the

rotational direction (indicated by the arrow D) when it
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wi t hout entering a water drain outlet (not shown),
which is 15 provided in a bottom portion of water tub
6 and connected to water drain valve 13. Accordingly,
the draining of the wash water through water drain
valve 13 would be difficult. Instead, the wash water
woul d be directed into water inlet port 20 to be
re-circulated into rotary drumsS. 20 In accordance
with the third preferred enbodi nent of the present
EAYEBL ifbm thee WaSReWal Ry ighAld 10Vl t @ofh@Wnisn o Eheips 55,
rotational direction up to the outer peripheral end
Phetédase pf 14| bsmpdr byor hei wenthd fagad Joreewididdethe ribs
drop therefrom At this tinme, since ribs 55 are
shaat eddiinit menfBry obastitanabedi fecteons tpeluash twatigie wash
is pressed toward the rotational direction (indicated
Byteheldr £bw Dptahéanpl Harestirom tleudtiteg in an increase
ggrigheral end portions of ribs 55. Therefore, in

npafi SBARF t Bt t - Tasel B S o\A i ng the ribs in a
radi al_,manner, a.stronﬂgr.force IS fgglieg to the wa

r

h
wat er 11 48 r0tht i BREMBEPBetiTIF, FR5GPt PRg YN Gh the wash
YHEEPARE, i ALebe AT Nla e, WAL, ChORK| Bbl RY girenathened

roug hi's ‘mechani sm orce t he was

HRGer ds gheeceld | pip. Wakel | pl gL RO 2inosthe wasP water

strengthened and, at the same time, the w rate of
iheryasbedatioro iwitodugadekntgyaten ind etinpeeh 2. iS ns a

i ncreased. As a 10 consequence, the force by which the
vasbeqatece | stith sthargeasy WhiQugtheivaat atdten: nog zd Bscharged
34 is also increased, resulting in the increase of
thecugipuniroflapier whrzléat Bénis Wlsionmdtrelngasdd,i sresulting
possible to spray the wash water over the

in the increasé of the amount of water circulation.
Ultimately, it is possible to spray the wash water over the
laundry more extensively.

Meanwhile, in the water-extraction cycle in accordance
with the third preferred embodiment of the present invention,
though the wash water tends to flow in the peripheral
direction of rotary drum 5 by the centrifugal force, its
flow direction 1is changed as it collides with ribs 55 of
each rib attachment member 54 slantingly disposed in the
rotational direction (indicated by the arrow D), so that the
wash water 1s pressurized in the rotational direction.
Accordingly, with this configuration of ribs 55, the amount
of the wash water flowing outward can be reduced in

comparison with the case of providing ribs in the radial

pattern. Therefore, it becomes difficult for the wash water
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| aundry nore extensively. 15 Meanwhile, in the
wat er-extraction cycle in accordance wth the third
preferred enbodi nent of the present invention, though
the wash water tends to flowin the periphera
direction of rotary drum5 by the centrifugal force,
its flowdirection is changed as it collides with
ribs 55 of 20 each rib attachnent nenber 54 slantingly
di sposed in the rotational direction (indicated by
thepar FQW1 B, if0thRathhe parsRwatel oS RIS 28Hy 2 and
in the rotational direction. Accordingly, with this
eonhigudatinod, okndi B&uSS thichecameynttorefe tde mashvash water,
water flow ng outward can be reduced in 25 conparison
whihht he caseeodtedobiydi tige r idosaitdohheo f adioalary drum 5, is
pattern. Therefore, it becones difficult for the wash
wapkeneds ao Welfi || edsi nat espPdce bbewsenshatwertambean be
mai n bodg 2 and rotary drumb5, and thus the rotary
forLRedf LRRRURash WREeF , drah Gt letgeatat®Phy taRsily.
rotation of rotary drum5, is weakened as well. As a
result, the wash water can be 5 drained through a
wat er I, 0utl t ily. (Fourth
prefer&ggrgﬁb%%F%%ﬁ%%%Fﬁggg%?%Fg%zn exterior bottom
view gf; yotafy ;drum, b ri. dj ccor d
W th 3 fburh pref ofred 20 BnbodiHont beTha or sosary drum
boveshi PortABSnshewn ik Bictordlnckl bsid Qf eaehthi Doreferred
attachnent nenber 56 are snoothly curved in a
dipedinent oppodid eptasdiire iddawidir.ecti on of the wash
wat er being rotated in water tub

As shown in Fig. 11, ribs 57 of each rib attachment

member 56 are smoothly curved in a direction opposite to the
flow direction of the wash water being rotated in water tub
6, wherein the height of each rib 55 is set to be

substantially identical to those of outer wall 40 and inner

"wall 41. Parts identical to those described in the first

preferred embodiment will be assigned same reference
numerals, and description therecf will be omitted.

Below, an operation of the drum type washing machine
having the above-described configuration will be explained.

During a wash cycle, rotary drum 5 is rotated at a
predetermined rotational speed (for example, 80 rpm) in a
direction indicated by an arrow E in Fig. 11. At this time,
the wash water being drawn up by ribs 57 of each rib
attachment members 56 is given a rotary force and a

centrifugal force applied thereto.
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6, wherein the height of each rib 55 is set to be 15
substantially identical to those of outer wall 40 and
inner wall 41. Parts identical to those described in
the first preferred enbodiment wll be assigned sane
reference nunerals, and description thereof wll be
omtted. .Bel ow, an operation of the drumtype washing
machi ne 20 havi ng the above-descri bed configuration
will be explained. During a wash cycle, rotary drumb5

is roted egeadrdaeedel ef ntned reatkahi nalrspeed ddidiment of
exanple, 80 rpm) in a direction indicated by an arrow

EhienpFegentlinkenthibs,t siBece ttheswash omteichery attachment
drawn up by ribs 57 of each rib 25 attachnent nenbers
Bempsrgbvenra msovathlioccevaddsachcemtat fiugais fosmceex in the
applied thereto. -26 In accordance with the fourth

prerekied epbodiifenttcoftha hElgw edenecitavent (iolicsitede by the
ribs 57 of each rib attachment nenber 56 are snoothly
eGro8dEstEhFtfat 1t P Eldvessh ivaker Beiedtrepated in water

' he fl di ' I ndi d by t S .
PR BT B 45 {ﬁg%ﬁé]‘ﬁéé\g?éfaﬁﬁ%wnglfyw O{EE_E cEOFACfonal
tub.6, . Lh t ' t ow in_ the,

P ST sh S oI B S TS Pt Gt Favs 57

BYr Ehenseoft Hiifg27 A-ddhe, centhif ugal, foék%%egq}qﬁnf.ﬂ:;ht this

drop therefrom "At this tine, since tangenti _
aimé e sihelenitanpintite ouiess 18:pemapheibesi ©f bEDSHRD ourer

are slanted in the rotational direction, the wash
patephésips essed towar dbT hearot adiomadd dinecth®n rotational
é[ndicated by the arrow E) when it falls fromthe '

irection, the wash water i1s pressed toward the rotatiocnal
direction (indicated by the arrow E)} when it falls from the
outer peripheral end portions of ribs 57. Therefore, in
comparison with the case of providing the ribs in a radial
manner, a stronger force is applied to the wash water in the
rotational direction, resulting in an increase of the amount
of water circulation.

Through this mechanism, the force by which the wash
water is directed into water inlet port 20 is strengthened
and, at the same time, the flow rate of the wash water
introduced into water inlet port 20 is increased as well.
As a consequence, the .force by which the wash water is
discharged through.circulation nozzles 34 is also increased,
resulting in the increase of the amount of water circulation.

Ultimately, it is possible to spray the wash water over the

laundry more extensively.

_27-




10

15

20

25

outer peripheral end portions of ribs 57. Therefore,
in conparison with the case of providing the ribs in
a radial 15 manner, a stronger force is applied to the
wash water in the rotational direction, resulting in
an increase of the anmbunt of water circulation.
Through this mechanism the force by which the wash
water is directed into water inlet port 20 is
strengthened 20 and, at the sane tine, the flowrate

of t heiasashivat,erin HHEO GG ed: 1t AWt O iclcate POI tadfordance
is increased as well. As a consequence, the force by

whtbh tthe wakluwwat erpiesrferdiathasgesdimgotighof the present

circulation nozzles 34 is also increased, resulting

inveheieomer shougdf tthre easlinwaskrwatrer wetecultati of. t25ds to

Utimately, it is possible to spray the wash water

bley e th%uﬁarypﬁ%%l egiarsinieny of 2rotparwhinug Pnby the
er-extraction cycle in accordance wth the

(F%%Hh%‘b‘?%}er‘crcércFeenbE)’d‘?rreﬁ%o‘éf %feefﬁrlé%bntls |ﬁ0éﬁ9?6n as it
h th h, t t tub tends to, fl

CRE R RREPAITCE o M0l AR o 1 e

fﬁnttr}i uga'tafc%ﬁgi 5&7& d'f ﬁhhSchawa “%I%% ag kb &)

collides wth € wWas

@&@@ﬁ&l{ﬁ&?% I Deh hent ot é&h?i‘&hrgt {&c;t ben ¢ badiseat %éoyamount
the arrow Accordingly, wth this configuration of

¢ f bsa b, whberambuningofinWash W@&Qbh@k@%ﬂﬁgrb%tﬁ@% of rotary
peri pheral direction of rotary 10 drum5 can be
deducdd iaancobpar rsducad t hiit hecogse iebn pwavhdi oger i bsse of
in the radial pattern. Therefore, it becomes
providing ribs in the radial pattern Therefore, it becomes
difficult for the wash water to be filled in the space
between water tub main body 2 and rotary drum 5, and thus
the rotary force of the wash water, which is generated by
the rotation of rotary drum 5, is weakened as well. 2As a

result, the wash water can be drained through a water drain

outlet (not shown) easily.

(Fifth preferred embodiment)

Fig. 12 sets forth an exterior bottom view of rotary
drum bottom portion 5d in accordance with a fifth preferred
embodiment of the present invention.

Referring to Fig. 12, as 1in the third preferred
embodiment, ribs 59 of each rib attachment member 58 are
installed such that they are slanted at predetermined angles

in the flow direction of the wash water being rotated in
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difficult for the wash water to be filled in the space

bet ween water tub nmain body 2 and rotary drumb5, and

thus the rotary force of the wash water, which is

generated by 15 the rotation of rotary drumb5, is

weakened as well. As a result, the wash water can be

drai ned through a water drain outlet (not shown)

easily. (Fifth preferred enbodinent) 20 Fig. 12 sets

forth an exterior bottomview of rotary drum bottom

pattironubd d macewsgdagsprvbeh aof ithth prekerdadiphery of rib

enbodi nent of the present invention. Referring to Fig.

d2faabmentt herdleirr GHpr efkered tesbodiiagnt ,of | bsch9rab 59 is

each rib attachnment nenber 58 are 25 installed such

skt tohbp svdsslaantied lat ipeadétcerlnitmed targl exf ioutdie wall 40

flow direction of the wash water being rotated in -28

fafler 1RO 6 Bl héAl -apprdbedr t 2% heloutde péphpher ypppferred

r%g attachment_nenber 58. Here, the height of each

FIBOSeTPRE Sdt te® bRTEAFEFantaANY Tdent 3l 2P0 difosgmoothly
er_wall,.40 .and inner .wall_41. Also, as. in the

PP pefert dd s Wi nei 2ot e b regh i 16t of the

WBYENLLODr BLPAGSPoRLESRAl Dby erClked | Toa (L e6LiP cal to

opposite to the flow direction of the “wash wat er

babBe RI2EAGN WAl Bhel UD 1&+ RaFd ot AeNt beBbd Rent. will be

those described in the first preferred enbodi ment wl|

besigastgnethes apereeéfEencRmUIEIg| San@nNdicdRSGHHildroNthereof

thereof 10 will be omtted. Below, an operation of

wheldbammypeedashi ng nachi ne

Below, an operation of the drum type washing machine
having the above-described confiquration will be described.

buring a wash cycle, rotary drum 5 is rotated at a
predetermined rotational speed (for example, 80 rpm) in a
direction indicated by an arrow F in Fig. 12. At this time,
wash water drawn up by ribs 59 of rib attachment members 58
is given a rotary force and a centrifugal force applied
thereto.

In accordance with the fifth preferred embodiment of

the present inventibn, since ribs 59 of each rib attachment

. member 58 are smoothly curved such that it is convex in the

direction opposite to the flow direction (indicated by the
arrbw I in Fig. 12) of the wash water being rotated in water
tub 6, the wash water is allowed to flow in the rotational
direction up to the outer peripheral end portions of ribs 59

by the centrifugal force and then drop therefrom. At this
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havi ng the above-descri bed configuration will be
described. During a wash cycle, rotary drumb5 is
rotated at a predeterm ned rotational speed (for
exanple, 80 rpm) in a 15 direction indicated by an
arrow F in Fig. 12. At this tinme, wash water drawn up
by ribs 59 of rib attachnent nenbers 58 1is given a
rotary force and a centrifugal force applied thereto.
In accordance with the fifth preferred enbodi nent of
2Qniehe presentahgyentdodn]isbBcad g 59i@fin§%gh df bthe outer
attachnment nenber 58 are snoothly curved such that it
rerépheexesn tlie rdbsectbonaepposikatcta the fkaw rotational
direction (indicated by the arrow F in Fig. 12) of
digewdidnwat éhebeiwaghr ovated i nswabteesstadizéd t hetwashd the
water is allowed to flow/in the rotational 25
PF@@PPBﬁlupd%Eﬁ@Wkp%utéﬁdséﬁﬁﬁﬁer%Y dite pertiognsEbf when it
gi 59 QX the centrifug force and then drop
&f r AFPEhIBEST0 BPERERRST Hbe SPEngeME H BP0 F | Rés s 59.

t f. th t h f bs .59
&P‘gﬁtgec' th YRecebearPanal =i %ﬁ%?réggt Re RESH danfr Ene rive
t t
(ol ?%?3%'12%%%“% o B 1R (4 raeﬁ%?ﬁitﬁo the wash

Qutek ﬁerwm@e&%ta%y$d%yfdfygeﬂ¥de*%%éﬁht %fgﬁelncrease
in conparison with the case of providing t e ri

afr atdeabhmoBntest AastrosgesuffLenis applied to the

wash water in the rotational direction, resulting in

an i nctleassgh ofhihe membumti sof, weter foirceulay i @hichO the wash
Through this nmechanism the force by which the wash

water i1s directed into water inlet port 20 is strengthened
and, at the same time, the flow rate of the wash water
introduced into water inlet port 20 is increased as well.

As a consequence, the force by which the wash water is

discharged through circulation nozzles 34 is also increased,

resulting in the increase of the amount of water circulation.
Ultimately, it is possible to spray the wash water over the
laundry more extensively.

Meanwhile, in the water—extraction cycle in accordance
with the fifth preferred embodiment of the present invention,
though the wash water in water tub 6 tends to flow in the
peripheral direction of rotary drum 5 by the centrifugal
force, its flow direction is changed as it collides with
ribs 59, so that the wash water is pressurized in the

rotational direction {indicated by the arrow F).

Accordingly, with this confiquration of ribs 59, the amount
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water is directed into water inlet port 20 is
strengthened and, at the sane tine, the flow rate of
the wash water introduced into water inlet port 20 is
increased as well. As a consequence, the force by
whi ch the wash water is 15 discharged through
circulation nozzles 34 is also increased, resulting
in the increase of the amount of water circulation.
Utimately, it is possible to spray the wash water
@ﬂEWaEhewakéBn@ﬂ%wﬂEPe1ﬁXEﬁ@S@@%ﬁbhé%@y“ﬁﬁﬂé%tﬂdﬁt5¥5rotary
wat er-extraction cycle in accordance 20 with the
firdih Pprefeer r e epbadcamntiof ddwgfariesent wiiaventhen, case of
t hough the wash water in water tub 6 tends to flowin
phevigeng phibal idi thet fanial patbeyndr dhdrdfodde it becomes
centr|fugal force, its flowdirection is changed as
AL EbFRl Hed ol t hher insshsowasert Ha bhee fabledatier Lhe space
%ressurlzed in the 25 ratational dlrectlond%#ndlcated

YR ab RbGE R A@é@roﬁ’%@r y? #Pch §HisF e oRfigupat i thus

he anou 30.0 flomﬁn in
e %grlp erﬁr%?r t?%% 8FSE %f rdr %@céﬁ nerated by

feduceda by oﬁowrfo%%w% Ry e Case MPebe kD) OV' ging ghbs

in the radial pattern er ef of e,

ﬂéétil@u'%.hé%aﬁﬁe yesh ¥gfepatq Q% 5] lt%&i LBnt %egﬁanaae%e i
bet ween wat er tﬁb mai n bod§ 2ran3 rotar? grun1 drain

ddursettheatrcgrajvm)f ac8 16f, the wash water, which is

generated by the rotation of rotary drun15, IS

weakeRedthsrmelre, As accpedahte whehwase Wdter ean PR fifth

drai ned through a water drain outlet (not shown)
regfiggred embodiments of the present invention, though first

.water circulation passage 22 is formed of: substantially

concave bottom groove portion 2d provided on the inner
surface of bottom portion 2c¢c and bottom groove portion cover
23; and first water circulation passage 46 is formed of:
substantially concave body groove portion 42e provided on
the inner surface of body portion 42b and body groove
portion cover 43, first water circulation passage 22 or 46
can be formed as a separate component from water tub main
body 2. In such a case, one end of first water circulation
passage 22 or 46 formed of the separate component may be
communicated with water inlet port 20 provided at bottom
portion 2c or body portion 42b, while the other end thereof
is communicated with second water circulation passage 26 or
49,

Moreover, though bottom portion 2¢ of water tub main
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10 Furthernore, in accordance with the first to the

fifth preferred enbodi nents of the present invention,

t hough first water circul ation passage 22 is forned

of : substantially concave bottom groove portion 2d

provi ded on the inner surface of bottom portion 2c

and bottom groove portion cover 15 23; and first water
circulation passage 46 is forned of: substantially

concave body groove portion 42e provided on the inner

oty age 19t batlypdoridon A2, angk hody o oQvie mﬁw I43;n bottom
cover 43, first water circul ati on passage 22 or

garobe porinbsh asowee s epns at@dyogmmtpdﬂtqmrwaicafeﬁ WB, water
main 20 body 2. In such a case, one end of first water

tilp cabueron apdsJaget2mryovks porimesh ofotvde 88parat €ixed by
conponent may be conmunicated with water inlet port

DR oV BRI atl Hta o rplorkd o’@ﬁl@cfbﬁtfbdmﬁwltecbrﬁmbilmeﬂt
mglle t he other end thereaof is comunicated wth

SReBna NalEr Tdrreu .Wfp%\%%a@%t%dore-%r 4gelding as long

over Qg h bott.o ortl wat er tub main
v ot %ﬁﬁ%>%43 %ﬁa ter tub nmain body
42 b%ﬁ%%m tHdS £W6tb9Qc%9%% o%3£g%%?%§r V%re\Provided
an ron

port i on cbver wat er “tub cover groo

ﬂ@rEhanggﬁgrt%Qtﬁﬁﬁ £1 xed B¥ef@§£@8 §ﬁ58$§méﬁtth%he number
first to the fifth preferred embodi nent, 5 they can be

& xedrbylanebhemdmiingd, cengd be \A@hﬁh@@das itonganae one or
they can be connected hernetically. Al so, though two

elucal at | Barbiozz) eshd4 rarienguradviadeen i oddei drnig stahoalso be
the fifth preferred enbodi nent, the nunber

modified as long as the conflguratlon allows wash water to
be re-circulated into rotary drum 5.

The drum type washing machine in accordance with the
present invention can improve detergency, remove soils from
laundry and reduce manufacturing cost by re-circulating the
wash water in a water tub into a rotary drum without using a -
circulation pump.

While the invention has been shown and described with -
respect to the preferred embodiments, i1t will be understood
by those skilled in the art that wvarious changes and

modifications may be made without departing from the scope

of the invention as defined in the following claims.
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of circulation nozzles can be changed: it can be one
or 10 plural. Further, their installation |ocations
can also be nodified as |long as the configuration

all ows wash water to be re-circulated into rotary
drum 5. The drum type washi ng machi ne i n accordance
Wth the present invention can inprove detergency,
renmove soils from 15 laundry and reduce manufacturing
cost by re-circulating the wash water in a water tub
WAtO &srelaiyedr ugtwithout using a circulation punp.
Wil e the invention has been shown and described wth
respect to the preferred enbodi nents, it will be
understood 20 by those skilled in the art that

vari ods dehandgerpcant sdiof ineatiioes comprbeimgde wi t hout
departing fromthe scope of the invention as defined
in thé fO19W%g claims. What is clained is: 1. A drum
type washin chi.ne conprising: a housi

-
cyl i ndt iSRS | IRt Havithy %‘Sﬂiq%oﬁ‘i%gfl%%‘a;c%omdy and
t ided Wi t. first ' .th h ich, .

2 PRSI L B F BePRa ool th scn
! y 1t et
S oy on) ORI SO RIRLEY, U0 REFRUREDT, A acer cur

BREAL NYc O SSPOAGI 1Y {10 thw, didst ppening, having a
bottom and a substantially horizontal or slanted

rot at izonalylaxdsicattheccpdayy uh) beimg irdd@t abky a  second
accommpdated in the water tub
opening corresponding to the first opening, having a bettom
and a substantially horizontal or slanted rotational axis,
the rotary drum being rotatably accommodated in the water
tub,

wherein the water tub includes:

a water inlet port through which wash water being
rotated in the water tub by a rotation of the rotary
drum 1is supplied;

a water circulation passage, the water inlet port
being communicated with one of two ends of the water
circulation passage; and

one or more water discharge openings for
discharging the wash water intoc the rotary drum
therethrough, the water discharge openings being
communicated with the other end of +the water

circulation passage.
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wherein the water tub includes: 15 a water inlet port
t hrough whi ch wash water being rotated in the water
tub by a rotation of the rotary drumis supplied; a
wat er circul ati on passage, the water inlet port being
conmuni cated with one of two ends of the water 20
circul ati on passage; and 25 one or nore water

di scharge openings for discharging the wash water
into the rotary drum therethrough, the water

dischange QpeRings eIMGe COMMUNiLat ed Wkt OLRRr rotary
end of the water «circulation passage. 2. The washing

drohi he ahschaisulinwkheeeiwatihe i@t aryeh A iSts rotational
installed in the water tub such that its rotationa

axis is declined toward a rear siide off tittee Housiingy, and the
and the water inlet port is provided near a boundary
BetdkeAn BhePOrs Si fRiesi dfd t heabokt dauagd yhddiomen inner
of the matgr tub. 3. The washing machine of claim1 or

UL PRETBi N eBth BPE L Rthtidle diabh et et tifgs -

provi ded inside the water tub near a peripheral edge

of the first opening to thereby 10 all ow t he wash

ter [ 1 Nt ot rotary drym _through
?ﬁe sg%%hgﬁg%g%%ﬂgﬁ %.I¥%egaagﬁﬁﬁgﬁaéﬁ?ng’o B§ﬁ§l%n§aCh of
Ohe Chakl® HiQnhrgagb&h hdde  Wateld el PREL 4k S tn t
| ocat ed higﬁér tﬁg% tﬁ% 1Séma%erlg$%éharge openéléngs.e3 wares
tub near a peripheral edge of the first opening to thereby

allow the wash water to be discharged into the rotary drum

through the second opening.

4. The washing machine of any one of claims 1 to 3,
wherein the water inlet port is located higher than the

water discharge openings.

5. The washing machine of any one of claims 1 to 4,
wherein the water inlet port is provided inside the water
tub at an upper half portion of the bottom of the water tub
and at downstream of a flow path of the wash water being
rotated in the water tub, and each of the discharge openings
is disposed inside the water tub near a lower half portion

of a periphery of the first opening.

6. The washing machine of any one of claims 1 to 4,

wherein a plurality of ribs is installed at an outer side of
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5. The washi ng machi ne of any one of clains 1 to 4,

wherein the water inlet port is provided inside the

water tub at an upper half portion of the bottom of

the water tub 20 and at downstream of a fl ow path of

the wash water being rotated in the water tub, and

each of the discharge openings is disposed inside the

water tub near a |ower half portion of a periphery of

the first opening. 25 6. The washi ng machi ne of any

ene bbtebai 88 dhéordtarwherennsacpl uhat i tePfpFbbsuls toward

installed at an outer side of -34 the bottom of the

toeabyptdouneSuthe tihatet heyb prot rude toward the bottom

of the water tub. 7. The washi ng machi ne of claimb5,

wherein a plurality of 5 ribs is installed at an

outer side of the bottomof the rotary drum such that_.

they pritt rafd inshdiaF ipe sot tok Bt Thehekaisr a uplugality of

The washi ng machi ne of claim6 or 7, wherein the ribs

FOB5r o3 nelal T biPds SEness; KEEy Biio Bor (ier BpCEOR. of the
.on t o] t he rptar rum substantjally

P P aalhr e erh et et Beb bt nhetthd T PoLBbYor the

sybstaptjally arc-shaped rib attachment nmenbers, and

the water inlet port is provided inside the water tub

at the bottom of the water tub near the 15 boundary

bet ween the bottom and the body of the water tub. 9.

Fhe wedd ngagtaichy neacified abMm 61lavherebr t/he whHdiseiaf ethe ribs

installed at the vicinity of the peripheral portion of

the ihstabhedfat hehe ovbcyndtvuneSubspantptadtal ipoation of the

radi al pattern

bottom of the rotary drum substantially in a radial pattern
while being connected to substantially arc-shaped rib
attachment members, and the water inlet port is provided

inside the water tub at the bottom of the water tub near the

boundary between the bottom and the body of the water tub.

9. The washing machine of claim 6, wherein the ribs are
installed at the wvicinity of the peripheral portion of the
bottom of the rotary drum substantially in a radial pattern
while being connected to substantially arc-shaped rib
attachment members, and the water inlet port is provided
inside the water tub at the body of the water tub near the

boundary between the bottom and the body of the water tub.

10. The washing machine of c¢laim 8 or 9, wherein the

plurality of ribs are slanted at target angles in a flow
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20 whil e being connected to substantially arc-shaped

rib attachnment nenbers, and the water inlet port is
provided inside the water tub at the body of the

wat er tub near the boundary between the bottom and

the body of the water tub. 25 10. The washi ng machi ne

of claim8 or 9, wherein the plurality of ribs are

slanted at target angles in a flow -35 direction of

the wash water being rotated in the water tub as they
appe0achnt BE poel phatdlvpast 108 0d Lbeateliahy GhdMuater tub
11. The washing machine of claim8 or 9, wherein the
Bspkbeal apyrodch i tise aper totiaedl spett idatot hdye afecary drum.
convex in a direction opposite to the flow direction

of the wash water being circulated in the water tub

1t. The washing machine of <¢laim 8 or 9, wherein the
plurality of ribs are curved such that they are convex in a
direction opposite to the flow direction of the wash water

being circulated in the water tub.
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