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DRUM TYPE WASHING MACHINE Field of the Invention 5 The present

invention relates to a drum type washing machine for performing wash,

rinse and water-extraction cycles in a rotary drum having a substantially

horizontal or a slanted rotational axis. 10 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 15 washing

machine having a rotary drum whose rotational axis is horizontally

oriented. Housing 101 %&H?-F q%tmsmgqg}{eﬁ%@ge 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 20 driving

motor 104. By opening door 105 provided at a front surface of housing
Fieldaoidryleanyeriadedrinto or unloaded from rotary drum 103

through opening 102a of water tub 102 and opening 103a of rotary drum

103 (see, for example, Japanese Patent Laid-open Application No. H9-

25 215894). r Wagh oyelenf the.dum.type waghipg-machipge-luashing

having the above-described configuration will be explained. If a washing
manachine stdrts to beperatedgafterdabindryrbeing loaded inte tetanediunaction

103 through opening door 105 _ ) _
cycles in a rotary drum having a substantially horizontal or

a slanted rotaticnal axis.

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 1is 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, iaundry “can be loaded. into or
unloaded from rotary drum 103 through opening 102a of water
tub 102 and opening 103a of rotary drum 103 (see, for
example, Japanese Patent Laid-open Applicatioh No. H9-
215894} .

Below, a wash cycle o©f 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 predetermined
water level. Thereafter, rotary drum 103 is rotated by driving motor 104 at
a preset rpm, during which the laundry loaded into rotary drum 103 is
lifted up in the drum's rotational direction by agitation blades 107 10
disposed on an inner peripheral surface of rotary drum 103 and dropped
once reaching a specific height. Due to an impact force generated as the

rlt yadry dreps, (he, DSQ&&?H;Q-@C@%QPﬁﬁ?g@%ﬁoqﬁ‘ﬁar@és explained.

erefore washed. After completing the wash cycle, soiled wash water 1s
15 drainedsana @ rinsegyele isperfarmed by using-supplieddfreshiwaten aundry
Then, if the rinse cycle is finished, a water- extraction cycle is conducted

Isyigpinding fetdryldrugn 103 &t @ Highttpr.Od tHealsove configufationdoor 105

however, since the wash 20 cycle is performed while the laundry.is not
A R R R VR AT T e My ot ko arey TaLve 106

suffigientamowy of washavaten therelar As a conseauenge . sufficientlycub 102
strong detergency to completely remove soils from the laundry cannot be
upalizedaFurntisste ireorden tol 25 obtain asuffitientfistroagfiével of rotary drum

detergencry, Washing%\gme becomes longer. -2 As a solution to these
-th

Probléfhst thetd Has beefi* propoded A t8Ehnigie Y pBriphidy wakky during

WW¥SECQE@K@QHBdry loaded into rotary drum 103 is lifted up
in the drum’s roctational direction by agitation blades 107
disposed on an inner peripheral surface of rotary drum 103
and dropped once reaching a specific height. Due to an
impact force generated as the laundry drops, the laundry is
subijected to pounding motions and is therefore washed.

After completing the wash cycle, sciled wash water 1is
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 socaked in
the wash water, 1.e., the laundry does not contain a
sufficient amount of wash water therein. As a conseqguence,
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 becomes longer.
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water tub 102 by a circulation pump and re-circulating it into rotary drum
103, thus allowing the laundry to be fully 5 soaked in the wash water,
resulting in an improvement of detergency (see, for example, Japanese
Patent Laid-open Application No. H9-215893). Since, however, the
amount of the wash water capable of being circulated by the circulation
pump depends on the 10 size of the circulation pump, a large size of
circulation pump may be required to supply the wash water to the laundry

sufficiefitfy. How&Feriin'6ider t& meet fiefrecBRPHeRd Sfor faotig a nas  been
sompactwashing Iachine main bady, [, irgulalian bR N8eds 1o b8 o6 in

reduced in its size, which 15 results in a faifure in obtaining a sufficien
flewaraterafowatet circplatiors IMoteover, &s agesylt ofrusingdhei rculating it
circulation pump, which is an additional component, the configuration of
tHE-Washihg Machingis domplichted andithis ahtfackaigkast to be fully
increases..20 Symmary. of the invention Therefore, embodiments of the

present invention seek to provide d driim type W%%hiﬁﬁ machindRapssment of

atre: 25ecitsplating:wash water i.awater tub infg.a rotary dnim. witheut; o0
having to use a circulation pump or the like, -3 thereby improving
Getekgendyiand Yemovifig $6i$ #dim laundry effectively, while reducing
manufagturin costs for the ;

inc€, however, the amount of the wash water capable
of being circulated by the circulation pump depends on the
size of the circulation pump, &a large size of circulation
pump may be reguired to supply the wash water to the laundry
sufficiently. However, 1n order to meest the recent trend
for favoring & 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 cilrculation. . 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

Therefore, embodiments of the present invention seak
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 like,
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washing machine. In accordance with a first aspect of the present 5
invention, there is provided a drum type washing machine comprising a
housing; a cylindrical water tub, having a cylindrical body. and a bottom,
provided with a first opening through which a loading/unloading of laundry
is performed, the water tub being accommodated in the housing; and a

-cylindrical rotary drum, provided with a second 10 opening corresponding

to the first ing. havi bott d bstantiallv hori ¢
oI PTG AXIS. tha Fbtary GHGr bEMG roERAEY SecomEdae

cBfmddatedh +anary

theayater ;tib; whergin:the water,iub includes: a waternlet portthrough e 1

which wash water being rotated in the water tub by a rotation of the rotary
druss isi suppliedh arnveater 15 circulation passage, the water inlet port being
communicated with one of two ends of the water circulation passage; one
or morerwater-disehrrge-openings far discharging dhe washwatemniato the sent
rotary drum therethrough, the water discharge openings being . ,
ChRTaRiCEied WhT iffe otfier SHGGTUTS water GitGUlatioR 20" FeaeaBe; &l ™ me
wherein thenwater inletypadris located higherr than the water dischargeaving a
openings Brisf Description of the Drawings, 25 The ahoye,and offier ,
0 Yec]ts and featurés of the -

opening through which a lcading/unlcading of laundry is

first

performed, the water tub keing accommodated in the housing;
and a cylindrical rotary drum, provided with a second
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
tuk, wherein tThe water tub includes: a water iniet port
through which wash water being rotated in the water tubk by
a rotation of the rotary drum is supplied; a water
circulation passage, the water inlet Dort beling

communicated with one of two ends of the water circulation

passage; one 0or  more water <discharge openings for
discharging the wash water into the rotary drum
therethrough, the watexr discharge openings being

communicated with the other end o©of the water clrculation

53
5

passage; an herein the water inlet port 1s located higher

than the wa

ot

[=)
oo}

H

discharge openings,

Brief Description of the Drawings

The above and other objects and features of
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present invention will become apparent from the following description of
preferred embodiments, given in conjunction with the accompanying
drawings, in which: Fig. 1 is a cross sectional view of a drum type 5
washing machine in accordance with a first preferred embodiment of the
present invention; Fig. 2 sets forth a block diagram of a control unit of the
washing machine in accordance with the first embodiment of the present
invention; 10 Fig. 3 provides a perspective view of a water tub main body

pofdhewashing-machine ip;accoidancgavith the, fitst embadiment of they 1 5ying
present invention; Fig. 4 depicts a perspective view of a water tub cover

defthe washing machime ireaccotdanceowitnthetfirst §5 emboilimentof thection
present invention; Figs. 5A to 5C show a front view, a plan view and a

wdddtiohBFsitie BIEVRTOR IEW TF A CiR@fationhdBie"5r the washing
machir%ei[? aceordgnce with %Igesgrsts%gtaggmgft of sthe prg§enginv(§9§8n; type

20 Fig. 6 is an exterior bottom plan view of a rotary drum of the washing
wanathing in ascortaace with the-first cambediment bf the presentinventionzrred

Fig. 7 offers a longitudinal cross sectional view of the rotary drum in
HROTdETEEWith thé firt BRTBTHimERY 6P 253Ré present invention; Fig. 8

MDVM%%%fK§S%%%ge 5¥%Bf%“ﬁ¥%3%bé§%§xam of a contrcel unit of

the washing machine in accordance with the first embodiment
cf the present invention;

Fig. 3 provides a perspective view of a water tub main
body of the washing machine in accordance with the first
embodiment of the present invention;

Fig. 4 depicts a perspective view of a water tub cover
cf the washing machine 1in 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 is 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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-5 body in accordance with a second preferred embodiment of the
present invention; Fig. 9 sets forth a longitudinal cross sectional view of a
rotary drum in accordance with the second embodiment of 5 the present
invention; Fig. 10 illustrates an exterior bottom plan view of a rotary drum
in accordance with a third preferred embodiment of the present invention;
Fig. 11 presents an exterior bottom plan view of a 10 rotary drum in
accordance with a fourth preferred embodiment of the present invention;
H@ayl%ﬁeQE@%éaﬁ%&¥@£99¥0Q‘Q@@&Q@Nﬁ%éf@%%@&“&ﬁb%ﬁimgnt of the
accordance with a fifth preferred embodiment of the present invention;
rarb2b Fig.rk3:ista oross sectional view of a conventional drum type
washing machine. Detailed Description of the Preferred Embodiments 20
Herein&ft8r, preféféd effbbtfinéntd oRtHeprdssmt! invERtich widgeional view

qjgsacriggg &h rgf%rrgnrf tq the, accom an¥'ng dcrjawin S. Here, it is tq he £ of
Onoted that't prlésent %ven%c()}r%ag nc():t%?rﬁditel% ther}e?o.%eg?ﬂ%t %?é‘%‘éﬁéﬁen ©
rerabedigwen); Fign ddliusteates a cross sectional view of a drum -6 type
washing machine in accordance with a first preferred

Fig. 10 illustrates an exterior bottom plan view of a

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

Fig. 11 presents an exterior bottom plan view of a
rotary drum in accordance with a fourth preferred embodiment
of the present invention;

Fig. 12Z depicts an exterior bottom plan vwview 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 1is 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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embodiment of the present invention. As shown in Fig. 1, cylindrical water
tub 6 having a closed bottom is supported in housing 1 of the drum type
washing machine by a 5 suspension 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 member 4 provided at their joint portion. Further,
cylindrical rotary drum 5 having a 10 bottom is rotatably installed in water

tybb sueh:thatits, rotatignal axis is-deglined tawardithe rearside of e rerred
housing 1. Also, housing opening la through which laundry is loaded and

cgitodded iscprovidedhin pirestsurface pantion-i15 of Aeusitgodranddodig. 1,
8 for opening and closing housing opening la is also installed thereat.

HARIT Water (1B ‘ovef 8 SroViiéaritiwate? i B opening @irsported
i‘%Per}'{%g)s%%gt it§ po%‘EO”t%%ffe%?&qi”gc@#w%?ﬂ%jng R Lkewise,,, 4

rotary drum 20 5 is provided with rotary drdm opening (second opening)

his Bt vsiesitioporrespoading tohowsing openingla and water tubsaver the
opening 3a. Thus, loading/unloading of laundry_into/from rotary drum 5 is _
Shttied bULHPSUGIY RBUBIMg L opeHingda, Wwaler fubiE6et dpenimy3rasd main

O éyﬁ“‘éﬁﬁ‘ 2%"@5@%@%@%@9’ grum>;iRgludes front RO O nected to
provided with -

each other via first packing member 4 prcovided at their
joint portion. Further, cylindrical rotary drum 5 having a
bottom is rotatably installed in water tub 6 such that its
rotational axis is declined toward the rear side of housing
1.

Also, housing opeﬁing la 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 alsc installed thereat.

Further, water tub cover 3 1is 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 ocopening (second opening) bHa
at a position corresponding to housing opening la and water
tub cover opening 3a. Thus, loading/unleoading of laundry
into/from rotary drum 5 is carried out through housing
cpening la, water tub cover opening 3a and rotary drum
opening La.

Rotary drum 5 includes front portion 5b provided with



10

15

20

25

rotary drum opening 5a; body portion 5¢ forming the cylindrical wall; and
bottom portion 5d forming the bottom. Further, a number of agitation
blades 5e are disposed on an inner peripheral surface of rotary drum
body portion Sc. 5 Rotary drum 5 is rotated by driving motor 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

A8 bopsing 4, is,00epsd e ta@a")’at%@d%},‘pp% diowaterdyb 6183y e

detergent dispenser 9a and water supply pipe 9. On the other hand, it
wvatendrain yalve 81 installedon-water gdeain pipe Hiisopenedgsailed botton.
wash water is drained from water tub 6. 15 Moreover, the drum type

RSy mazhmiahastwater aavdl detsttoriedee Fig. Aier déteemigd on an

et level Jnwater b & and contobunits, (see Fig, 2) far, gontolinga, 5.
series or operations of the was ing machine from was cycle 1o

nwatar-extiactipnyele. 20 Rafedingdo &ig.2 thergds provideda blotked at an
diagram illustrating a configuration of control unit 15. Control unit 15
dadigdesidontioller 46, betingunital7; starage urid8, powersiwitchinge 1 speed

unif 19, and so forth. De{?endirﬁ] on an input signal, e.g., an operation
Totrs J;E%ﬁ%réﬁ’é} 1655 With'a ]iéérbcomputer outputs a control signal to

power gwitchingipit19 by lising acontrok programstored iy, pipe 10 are
connected to water tub 6. If water supply valve 11 {see Fig.
2) installed in housing 1 is opened, fresh tap water is
supplied to water tub 6 via detergent dispenser %a and water
supply pipe 9. On the other hand, if water drain wvalve 13
installed on water drain pipe 10 1is 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 c¢ycle 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
dn an input signal, e.g., an operation course, controller 16
with a microcomputer outputs a contrecl signal to power

switching unit 19 by using a control program stored in
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-8 storage unit 18. Power switching unit 19 includes switching devices
such as an SCR (Silicon Controlled Rectifier) and controls operations of
driving motor 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 embodiment of the present invention. Water tub main body 2
has a closed 10 bottom, and, specifically, it has opening 2a, body portion
s 28angkbettom pogtion 2¢, water tub main body 2 being of a cylindrical
shape. Formed on the inner surface of bottom portion 2c adjacent to the
boundapybetweert bottorncgportion 2¢ drid body: 11Eipertiosw2l isthottpomdevices
groove portion 2d of water tub main body 2, bottom groove portion 2d

SPethg Sy 6 Mave 3 SdSanty chREARSSHAPE Whifdin bafim controls
@&%@MQ’%@@M\Z{'Q%M@am,shégﬁélppgwg?rﬁg%gq%enﬁie water

with body portion 2b. Also, bottom groove portion cov of 20 water
dubi mairebedy 2 $hapdd s conforin tbhetiomogrooke partiondd isfigedl from
to bottom groove portion 2d by fastening thereto screws 25 on the

CRBfipREryf bbftom groove portion cover 23 via second packing member -
2 o SRS L 5 DT SLIRUOT OB BRI vy
body 2 in accordance with the first preferred embodiment of
the present invention. Water tub main body 2 has a closed
bottom, and, specifically, it has opening 2a, body portion
Zb and 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 1is bottom groove portion 2d of water tub main

pody 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 Zb. 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 Jjointly

form first water circulation passage 22.
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form first water circulation passage 22. -9 Water inlet port 20 provided at

one end of first water circulation passage 22 is communicated with guide
recess 21 whose bottom surface is smoothly curved from the bottom

surface of bottom groove portion 2d to the inner surface of 5 bottom

portion 2c. Also, second water circulation passage 26 of a pipe shape

extended from opening 2a to bottom portion 2c of water tub main body 2

is formed on the outer surface of body portion 2b as one body therewith.

One eql, ;of segnd waler.qircpiiationnassage 26 atthe sidg of Pottom10 ooy
portion 2c is communicated with the other end of first water circulation
cpassage22:Refersingde Fig. 41 therensiillustratedd pérdpegiveivewsafess 21
water tub cover 3 in accordance with the first preferred embodiment of

“thefitesBithvBntisH " £5 Water tub“etver 3'has FYAESGH O™ préviedo ot tom
it qpening %%@eoﬁgy @{B%@é%%@dc (ear opgning 3¢, water uh coyer3 . ¢

being of a substantia indrical’shape. Also, third water circulation
Heassage g4 extendeddrom aeanopening dd todseriporion-30 istformegassage
on an outer 20 surface of body portion 3c at a position corresponding to
2ecohd watePéifculatibii passage 2B8%asloné hody WiEBaay partiont3t . bottom

plf)rxopghgri;?o e portion 3Ee of v%{%tgr tub, coverg IS E)rng foon_r%g' ng{r1 the outer

Surtace of front’ porﬁgn 3bin% su%ésl%arﬁtigffy \4
surface of body portion 2b as cne body therewith. One end
of second water circulation passage 26 at the side of bottom
portion Z2c is communicated with the other end of first water
circulation passage 22.

Referring to Fig. 4, there 1is 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 pertion 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
surfaée of body portion 3¢ at a position corresponding to
second water circulation passage 26 as one body with body
portion 3¢

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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25 shape such that it forks into two branches as it approaches from the
outer periphery of front portion 3b toward opening -10 3a. Front groove
portion cover 29 shaped to conform to front groove portion 3e is fixed to
front groove portion 3e by fastening screws 31 on the periphery of front
groove portion cover 29 via third packing member 30, which is 5 provided
on the periphery of front groove portion cover 29. Front groove portion 3e
and front groove portion cover 29 jointly form fourth water circulation

3passage 28:0f a substantialin Y shape,Lne end of.a lower epd petior ofn  +o

Y-shaped fourth 10 water circulation passage 28 is communicated with
I anrendd portion gfdhitd watetecircalationgrassagef2pat therside of front ion 3e
portion 3b. Further, front groove portion cover 29 has circulation nozzles

D%a f%??d%?&ng%ﬁéﬁ‘?’ Wated, vilereifi Tirduftibh 1fozs1e§ 84 dfePnt  groove

plaspedivelpstaliedsn 1 he yiginiy ofleadingends. gL DI nicn s
portions of front groove portion cover 29. With this configuration,

peeulatan nezzies:34as ighowry inEigi4ane digposed opantinner cover 29.
surface of front portion 3b, wherein the inner surface is located close to

FR&50 8d§@ BPopentiig- 88 witile #adingtiotary dedifl dpeningBal cburteyer 29

.Whep Wateft%)n& \%/Q{E:Qtlg foqﬂrﬁgc ka)y assem Iiné;.water tub main ba y 2

ointl Clrouratio .passage o)
jang Wa&fer tu% cover 3, IS InSta N housmg , cwmﬂatlgn nozgles 4 are
substantially Y shape.

One end of a lower end portion of Y-shaped fourth
water circulation passage 28 is communicated with an end
poertion 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 nozz;es 34 are respectively installed in
the vicinity of leading ends of two branch portions of front
groove portion cover 29.

With this coenfiguration, c¢irculation nozzles 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 copening 3a, while facing rotary drum opening ba.

Further, when water tub 6, which 158 formed by
assembling water tub main bedy 2 and water tub cover 3, is
installed in housing 1, circulation nozzles 34 are
configured to ke located at a lower portion of water tub
cover front porticon 3b and configured to be positioned lower

than water inlet port 20.

_11_
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configured to be located at a lower portion of water tub 25 cover front
portion 3b and configured to be positioned lower than water inlet port 20.
-11 Moreover, when water tub main body 2 and water tub cover 3 are
connected and fixed to each other, second water circulation passage 26
and third water circulation passage 27 are also connected and fixed to
each other via first 5 packing member 4 by the same method as employed
to connect water tub main body 2 and water tub cover 3. Figs. 5A to 5C

illustratg adrant view, aplanewand.p seclional side.elevationyview ot » +un

each circulation nozzle 34 in accordance with the first preferred
cemisodimentsl Ocofithe presentinventioadrespectively. Eachcjrcelationd water

nozzle 34 has substantially cylindrical nozzle 34a whose one_end is '

CEGAME@ED T fRMPRARr GFcuftion Passtge P 8Rd tHe Gthetehan passage
otherepl is prajected toward the inside of Jrotary, drum o, ,and, sybstaniially ¢; o ¢

disk-shaped control plate 15 33 whose lower portion is formed as one

phadty withtheqarojested fowerend:pertior ohnazzles 34aand ypperportemnect
is sloped to be distanced apart from nozzle 34a as it reaches the inside of
Wit&ry didin BawheRaR the haiyfit B &Re uppér &y 8f control plate 33 is

approYimately identcal 20-to,tht, of the,upper endofnogzle 34a.By, o, i,
conflgurlﬁg the upper portion ot control plate 3 t6’be distanced aw y

aligm nozzle B4anane ofrpare waiehdisehargeiepenings 34afe circulation
nozzle 34 in accordance with the first preferred embodiment
of the present invention, respectively. Fach circulation
nozzle 34 has substantially cylindrical nozzle 34a whose one
end is connected to fourth water circulation passage 28 and
the other end thereof 1is proiected 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 to 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 1is 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 control plate 33 and nozzle 34a. Also, by
adiusting the slope of control plate 33, the angle for
discharging wash water, which reaches circulation nozzles 34

via first to fourth water circulation passage, can be

-2



10

15

20

25

provided between control plate 33 and nozzle 34a. Also, by adjusting the
slope of control plate 33, the angle for 25 discharging wash water, which
reaches circulation nozzles 34 via first to fourth water circulation passage,
can be -12 controlled. Fig. 6 is an exterior plan view of bottom portion 5d
o f rotary drum 5 in accordance with the first preferred embed iment of the
present invention. Fig. 7 sets forth a longitu 5 dinal cross sectional view of
rotary drum 5. By providing flange 5f, which projects outward, on the

Jperiphery of rotary drum bottom portion 5d, rotary drum bottom portion 5d
becomes to be of a substantially concave shape. Flange 5f of rotary drum
bottontpartioh Sdsisd0 connectedtorthe reariend pdrtion of retaycdromen 54 o
body portion 5¢c by caulking, welding or the like. Flange 5f may be

finstiid ashgthe ertite AicRfidrenge bt Ftaly drum: BdttoRr5drEion $d. emood

ifiher, threg flapges of may-be. installed atq same inlerval @t JQGatioNg ¢ s vy

corresponding to 15 extended installation parts 35a of drum fixing member
d3mtal bereomested thetatd. Wiside the ftangersf instattedon an outer

surface of rotary drum bottom portion 5d, drum fixing member 35 made of
aluminBih @EScast 1S Brovickierd have threk@xktéideteot staliation partsn the

qfeg%rgg"éé‘s{ﬁb‘;@g%ﬁ@% l;Eadia&%u@n's%or{bc8&30%@9%@@%‘?{,S & arum
bottom portion 5d becomes to be of a substantially concave
shape. Flange 5f of rotary drum bottom portion 5d is
connected to the rear end pertion of rotary drum body
portion 5c¢ by caulking, welding or the like. Flange 5f may
be installed along the entire circumference of rotary drum
bottom porticn 5d. Further, three flanges 5f may be
installed at & same interval at locaticens 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. Alsoc,
rib attachment members 37, each having a substantially arc
shape conforming to the circumference of rotary drum bottom
portion 5d, are installed between three extended
installation parts 35a.

A  central portion of drum fixing member 35 is

connected to shaft 7a of motor 7 such that the rotary power
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shape conforming to the circumference of rotary drum bottom portion 5d,
are installed between three extended installation parts 35a. 25 A central
portion of drum fixing member 35 is connected to shaft 7a of motor 7
such that the rotary power -13 of motor 7 is transferred to rotary drum 5.
By installing outer wall 40 and inner wall 41, both of which are protruded
in a rear direction, at the peripheral portion of each rib attachment
member 37, rib attachment 5 member 37 becomes to be of a substantially

Lonyex shape; Further..a plurality of ribs 38.for egnpecting outer wall 40
to inner wall 41 are disposed in rib attachment member 37 in a radial

directiarywith sésgect o thedenterwefirdtady deurd S.ridere, thellieight,ofboth of
each rib 38 is set to be 10 substantially identical to those of outer wall 40

A tn &k vall ZAt RSt FeshectivelPdiEp skt both end portibfs R ripheral
p%@ﬁ&%at%gfh@s%lmwger §Z@£%1%%&%Pcde%g}%%@“% ribsr%%a fg'{:ta%hment

attaching rib attachment members 37 to extended installafion parts 35a 0

ndrpefixingrmembends. 1bHere, itavill be desbehedihowio assermblex shape.
rotary drum 5, drum fixing member 35 and rib attachment members 37.
Bripst hdram fixiRgWierhber 35 {s plabéd éh aftrablesuidhat g soaer wall 40

faces motor.7 dowpyard. Then, e tib, ataghment members 37 AIBset 37 5.,
up such that ext?ended 26 mstaﬁ%?lon ribs 384 area}osrbeﬁocate to
£orespanddQ rection with respect to the center of rotary drum
5. Here, the height of each rib 38 is set to be
substantially identicai to those of outer wall 40 and inner
wall 41. Also, respectively dispesed at both end portions
of each rib attachment member 37 are extended instalilation
ribs 38a for attaching rib attachment members 37 to extended
installation parts 3%z 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 selt 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 328
are installed facing downward. Then, rib attachment members
37 are fixed 1n extended installation parts 35a by fastening

screws 39%a. Thereafter, zrotary drum 5 1s set up on drum

fixing member 35 in a preset circumferential direction with
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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 hy fastening 25 screws 39a. Thereafter, rotary drum 5 is set up on
drum fixing member 35 in a preset circumferential direction with -14 its
bottom portion 5d facing downward, and is fixed to drum fixing member
35 with flange 5f interposed therebetween by fastening screws 39b into

seevyheles(natshows) pravided sat extended nsfallafipn H%rtsfrii%é to drum

Below, an operation of the drum type ‘washing machine having the
abrveglesentied-configuration wilkbeyexpldained tWhersladndryds dadedeen by
into rotary drum 5 and an operation start instruction is inputted, controller
1858889 N cotftrct Progrdin fromt Stofage tnit 8- &id St aXuitifel 1provided

gperafion,(n accodance i a,copliplseayence as follows. First,

controller 16 rotates rotary drum 5 to detect an amount of laundry by

means phlpsiadry-amaipd fetecior 12¢ Lawadry amounygdeteqtosd2ng machine
detects a laundry amount based on a load variation imposed on driving
hiotéing, whereipfiee 15 foarivdrdionvaficg Wepehdinghon- thédaurdiyl a ined.
amount, The laundry amount thys detected is inputted to controller 1

and s SIB1ER in SOt 16, Lo tesmuent: Contiohér 16 Giaiess nd @

wisdersupply yalver1l sothatfresthtapwateris-supplieddewvaien b 6.6 reads
a control program from storage unit 18 and starts a control
operation in accordance with a control sequence as follows.

First, controller 16 rotates rotary drum 5 to detect
an amount of laundry by means of laundry amount detector 12.
Laundry amcount detector 12 detects a laundry amount based on
a load wvariation imposed on driving motor 7, wherein the
load wvariation varies depending on the laundry amount. The
laundry amcunt thus deftected is inputted to controller 16
and is stored in storage unit 18.

Subsequently, controiler 16 operates water supply
valve 11, so that fresh tap water is supplied to water tub 5.
At this time, the water level in water tub & 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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20 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 25 tub 6 and rotary drum 5 are declined toward the rear side
of housing 1, supplied wash water is collected downward near -15 the
boundary between the inner surfaces of body portion 2b and bottom

cRertien 26 of waterduhdnainbody 2nfiben, awash-excleis started. Hortion 2b
rotary drum 5 is rotated by driving motor 7, the wash water is drawn up in

aBdirectidrrA shiownimhFigs 3y the tetatior’of ribs 88twfdib attachment

members 37 installed on rotary drum 5. When rotary drum 5 is rotated at ,
a speetl &gtral o"%?ﬁheﬂ’ﬁzirqea Predetémiist rotafi%néﬁos%%ﬁﬁ, g > is

Jotational %%eeélgmrginﬁ@é%%a gentrifugal force sfropg £neuahytemake,, in
the 10 laundry cling to the inner surface of rotary drum 5 against the

dgrawity. puling dewnvhe laundryy(e.g3 80ywpm)avasht watemis odllectdds 38 of
near the boundary between body portion 2b and bottom portion 2c of

HiRte? HIP AT BOAJ O M RE Starte tol BE tatad&ifioP R cBRtitgal 4618, f5  When
r@%@ﬁﬁ“ﬁ%ﬁ&h%pﬁ%se anéeoé’t%rtwg" %v%ﬁ%&i%fﬁrgfh%e%fnﬁ%ﬁ S than a

37, the wash water lifted up by ribs 3 Is apt to be sent towar
Jhedyepertian 2oy the: centrifugal fareesds madesto, flow alpagottemaall speed

{E;t generates a centrifugal force strong enough to make the
laundry cling to the inner surface of rotary drum 5 against
the gravity pulling down the laundry (e.g., 80 rpm), wash
water is 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 1is apt to be sent toward body portion Zb by the
centrifugal force, 1is made to flow along outer wall 40
toward bottom portion 2c¢ in which water inlet port 2¢ 1is
provided, as illustrated by an arrow B in Fig. 7.

When the wash water comes out te bottom portion 2¢, it
is made to rotate near the boundary between body portion 2b
and bottom porticn 2c¢ of water tub main body 2. Here, since
gulide recess 21 is provided in bottom portion Zc, the wash

water is directed toward guide recess 21 by gravity and the

force allowing the wash water to be flown out of 1rib
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toward bottom portion 2c in which water inlet port 2c is 20 provided, as
illustrated by an arrow B in Fig. 7. When the wash water comes 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 bottom portion 2c, the wash 25 water is
directed toward guide recess 21 by gravity and the force allowing the
wash water to be flown out of rib -16 attachment members 37, and is

E‘E@Qﬂﬂ‘&%ﬂtﬂt%%&@éﬂ3@'“3“?&'8“ passage 22 \ia water inlst port-2Q. ey

The wash water introduced into first water circulation passage 22 flows
cthrough seconhwatergrciifationzpassage 26n Sethindovate? girculation
passage 27 and fourth water circulation passage 28 and finally reaches

circulatiof e 7les'84 Herel iRee Hirsidvater irdutdtion Jidsage 2br g tion
ﬁ]%e"’::‘:grih%%lé% S yashwal t&gﬁagé'eéé’n%“%%’rw' Gﬁ:ﬁ%ﬂag on passage 26,

pon reachln circulation nozzles 34, the was ris
eiselarged from water Gischeige 0penings: 32 at @ presehanglecandwith water

a preset width, which are controlled by control plate 33. The wash water
ctheswlisdharged issraged Bhard e labindd which isBeirgTotatéd fnlation

rota%drur&lS 15hThe wash water spra\\#ed toward the IauPdEy erm%astﬁe;% o 99
"AtS the Iaundry, and ten” |sr1‘f6wn out rotary Fdrum S roug ruRi g

1Rerfaratians 5g, Which-arepravigedin the-er can flow smoothly without
being interrupted.

Upon reaching circulation nozzles 34, the wash water
is discharged 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 5g, which are provided in the
peripheral surface of rotary drum 5, Dby the centrifugal
force to be re-circulated into water tub 6.

Through the mechanism as described above, the laundry
can be sufficiently socaked 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 Z2c¢c and at
downstream of the fliow path of the wash water being rotated,

gravity and the force by which the wash water is flown from
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peripheral surface of rotary drum 5, by the centrifugal force to be
re-circulated into water tub 6. 20 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 25 downstream of
the flow path of the wash water being rotated, gravity and the force by
which the wash water is flown from -17 water inlet port 20 are combined

wi0-be apphied tofhewash water within ficsy water circylation passagedZ. wash
As a result, the flow of the wash water can be made stronger and the

wamotntvof the washiwater sprayed fronr watertdischangessepeningd 32 As  a
can also be increased, which makes it possible to spray the wash water

rgarthe 150Rdr) Toe Extérgvel S EukRéRTors 2By Brovitifig watdraReeT and
£Rart 20 and guide regess, 21, at downsfream. of the, flaw path ofithe wash 1, e

water, first water circulation passage 22 can bé made 10 shorter than the

ogasa ahproyling:themlaiaipstreamafdhe daw pathi ehthasash watehossible
Therefore, costs can be reduced, and the resistance against the flow of
tetheswashH Whter iR first Water ciftifation fassagB PF catP aRoBe- PGicEr v -

Moreover, since it is possible to_use the rotary 15 force of rotary dr m5F
for & G G 18 Torce by S b Gachirstor e irebechitbwagy  27d

gitelPoH2Qcan b8 at downstream of the flow path of the wash
water, first water circulation passage 22 can be made
shorter than the case of providing them at upstream of the
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.

Mor@ofer, 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 copenings 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 increased, and the amount of water circulation can be

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

wash water being discharged, it is possible to spray the
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further increased. Moreover, since water discharge openings 32 are
located lower than water inlet port 20, the water pressure 20 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, i.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
25 increased as well. Also, due to the increased force of the wash water

wReing,discharggd it is possiblg 10,5pray the .- 18, wash; water.into rotary

drum 5 more extensively. Thereafter, rotary drum 5 is stopped temporarily,

and theritésifotated agaimatya rotational speed thatpmakesstheslasndiyy, and

lifted up by agitation blades 5e and dropped by 5 gravity pulling down the
CRemdryt providea 'ghtthe ittt eylifdrical surfais P PtarythEREs, ifte makes

tﬂ@%?ﬁnﬁ%@“%ﬁﬂ@%%&“% b%g%"@i’@%ﬂ?oﬂfgé%]@”% @%%r:éi%bgped by

el pends on the rotational speed, during which the

gsubjeeted toapaundingdsationshidera,aynedp, cirgatingi e wash water inner
collected in water tub 6 into rotary drum 5, the laundry undergoes the
Ciduiding Fadtionst wWhiledt iscdufficiehily Boaked By the wash whkeg, drum  57s

cLherefore, detgigency can be improved in comparison withthe, gase, ;i
Wﬁere t%eélaundlry 15 no?fﬂlly Soaked, an(ﬁ),%?so, 8§68 15 Cai be Fémébve

nikqmribe laundryrifectively JFUEE rotational speed, during which
the laundry is subjected to pounding motions. Here, by re-
circulating the wash water collected in water tub 6 into
rotary drum 5, the laundry undergoes the pounding motions
while it is sufficiently socaked 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, in accordance with the first preferred
embodiment of the present invention, though water inlet port
20 1is located at the upper part of bottom portion 2¢ and,
also, at downstream of the flow path of the wash water being
rotated, as illustrated in ¥Fig. 32, 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 6 by the rotation of rotary drum 5, to be

guided to water discharge openings 32 and discharged out of
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washing time can be shortened while obtaining same cleaning effect. In
addition, in accordance with the first preferred embodiment 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 location of providing
water inlet port 20 is not limited thereto as long as the configuration
allows the wash water, which is being rotated 25 in water tub 6 by the
wotationefrotary fhums., 19.bes gdidled to water discharge openings 32
and discharged out of -19 water discharge openings 32. (Second
preferred embodiment) Referring to Fig. 8, there is provided a perspective

5 view of water tub main bodﬁyl(/42 in accordance with a second preferred
embodim&REnB 7 éSerf AV THonc PARR Hdentical to those described in

the fir embodiment will b igned.s ference numerals, .. .
and dostpin (feraer wil b6 ouiited D Rs Shou I Fib-8, Body L pecive
wreeve portionA2etafwateri tubnain body 42, bedy-groene Hortiortd2e second
being of a substantially concave shape, is formed on the inner surface of
Hotysgoriien 428t Watertub Main Boty 4FEEThE boundan:befiveen Parts
;ottom Bgit“’”t“ozc aE‘Qob?‘?gy ngL%”A%%Qf 15;water Wb main body 42
wherein body groove portion 42e is

embodiment will be assigned same reference numerals, and

teferred

description thereof will be omitted.

As shown in Fig. 8, body groove portion 42e of water
tub main body 42, body groove portion 4Ze being of a
substantially concave shape, is formed on the inner surface
of body portion 4Zb of water tub main body 42 near the
boundary between bottom portion 42¢ 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 grcoove portion cover 43 of water tub
main body 42 shaped to conform to body grooﬁe portion 42e is
fixed to body groove portion 42Ze 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 Jjointly 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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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 20 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

«GircHlation, passage 46 are @‘%ﬁ@rnﬁg&%@odywo%@g 42b, Qthek e same

configurations are identical to those described in the first preferred
cembibgdiment! Gurther, 1:20tSeeord watencirctatior passageldalso, hasnd one
the same configuration as in the first preferred embodiment, and one end

eBfilscRbnd FARE Cirtaiatibn FASSHYPAG RhEIRRAGE bétton? porkbis s de of
b%%%%mg& icated with-the gther end. of, b firstwater;circulation passage .y of

Is a longitudinal cross sectional view of rotary drum 5 in
faecardance withithe .segond preferred gemboediment of the present
invention. Flanges 5f are formed only at extended installation parts 35a of
drum iy 10°meffber®s5, ERietddckofi attactiiént Mefibers sl hagiew of

only _inner,wall 52 without an outer wall. B)(Nprtc_’)wdl%nb attach
il d
rr%%%n er gl With |?r?ner Walld§2cpro rude% in‘arear dlrectlon b ? hent o

cmsaeFal isformed tg,have asubstaatialvle shape.drgthersd are formed
only at extended installation parts 35a of drum fixing
nmember 35, and each of rib attachment members 51 has only
inner wall 52 without 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 L 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 aleong body porticon 42b towérd 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 42Zb, the wash water is made to rotate

near the boundary between bedy portion 42b and bottom
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15 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 20 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
pShawn by anarow Gl dig. 9, Then,once the wash water ﬁ%?'S%JELQSd guide

25 toward body portion 42b, the wash water is‘'made to rotate near the
rboundary befween bodyiportion 42higng bettamn -2 portion42e:cftwateter is

tub main body 42. Here, since guide recess 48 is provided at body portion
aslaHe wakh tEFR gliREETY gulde rdcess 8838 floihmo firiwater water

(iIE%{L tign. passage 46 through water inlet port 47. 5.Moreovey, thqugh
Cwateﬁlr%ﬁet %ort éjflgslg af) gviggd %i’ég?l’%ﬁg b‘gggggryjbne]t\?vgeﬁ%%%yép%‘rtion

42b andohettora portion-42e: insthessecond prefprred empodimenttheded near
location of water inlet port 47 is not limited thereto as long as the -
CEShfigRvaEH Al Gvs- Heawa by Waterowhichnis beingrrotatedtioin watet ful 42¢

i%o li%g]e rotgct)ig Qf roé%ré/rdrugp 5, rﬁ gg,%l%ided to \péateadischarge
Openings 32and dischargéd st of watet didtharge Spenigd 8 FoPt water
igxample,ggfor g grumdypgyyashinggmachineWith et o as  1ong as the
configuration allows the wash water, which.is being rotated
in water tub 50 by the rotation of rotary drum 5, to be
guided te 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 case, 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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rotary drum 5 whose rotational axis is horizontally oriented, 15 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 case, the same 20 effect
as that of the second embodiment can be obtained. (Third preferred
embodiment) Referring to Fig. 10, there is provided an exterior bottom

aview-ofrotary dpimibottomeportion, ad in ageordancg.25 witha thitd snreq  at
preferred embodiment of the present invention. As shown in Fig. 10, ribs

P55 aee nstallettingacherb 22 attachment méember 5drsuch thatthey sne water
slanted at predetermined angles in the flow direction of the wash water

Peilg rotatedbifivatet 6 &5 theYapprodth tHd 6dterrBRRPREY offilF  cuter
catachment member,54. Herg, the height of 5 each rib ga is setigbey . ; o of

substantially identical to those of outer wall 40 and inner wall 41. Parts
eiglenticalo thoses described ethefisstipreferretiembadiment avill be those of
assigned same reference numerals, and description thereof will be

OBrhftted 20 Beft, HFopeiafion ofthe dfm typkAashing FRehffRl to those
fanai et LI SOl PUNS sostoneo
sdalexample; SQPpMhidrals, and description thereof 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
predetérmined 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 cycle, water drain
valve 13 1is opened, so that soiled wash water is drained.

When the draining of the wash water is finished, water-
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direction indicated by an arrow D in Fig. 10. As in the 15 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 20
be finally discharged into rotary drum 5 through circulation nozzles 34,
while soaking the laundry. Thus, the laundry can be subjected to the

{alloying paupdingmationswhile-ifcig sufficigntlysogked by the wash,, = .1 4

water. Upon the completion of the wash cycle, water drain 25 valve 13 is
hppened; tsotthatsdiledprash wétenisodraingt 0 When the dredning ofthedriving
wash water is finished, water- -23 extraction cycle is performed by

TShivhing rotaty drtifh 5-&Fa HiGH fotationashéed ofdbdi-oobipmiby 8 are
QIeANSQf diiying, motor, & Dyring the waterextraction cxge M Obs A8AIE ne

radially disposed as in the first preferred embodiment, the 5 wash water is

wpesheghindhe ietationsat directionwafsotant drurobally altotanrfotee of rotary
thereof and, at the same time, it is also pushed in a peripheral direction _
diEPeot byva Tehtrifdgal fdreé O tHe RASKY Wafthis pushellif theame time, it

. peripheral direction, of rotary drum 5, the space hetween. 10 water tub
L D e PRace P dh ARt oy

cnttEn makes it easies for therwashavaigrde bedrasn upby thestotationn  the
of rotary drum 5.

peripheral direction of rotary drum 5, the space betwesen
water tub & and rotary drum 5 may be filled with the wash
water more readily, which in turn makes it easier for the
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 & 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 b.

In accordance with the third preferred embodiment of
the present inventilon, 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 1is pressed toward the

rotational direction (indicated by the arrow D) when it
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As a result, the wash water would be rotated repeatedly without 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 would be directed into water inlet port 20 to be
re-circulated into rotary drum 5. 20 In accordance with the third preferred
embodiment of the present invention, the wash water is allowed to flow in

stheyrotationg) dirgetion up.to the. outer periphera) end partigns, of 1bs 2%, 55
by the centrifugal force and then drop therefrom. At this time, since ribs

ThE atd slantediin the@5arotational directions theswash wvatercis piessed-he ribs
toward the rotational direction (indicated by the arrow D) when it -24 falls

fford théBlifetr PRAPREA efid DoFiBISeT e85 Tiferéfird ligd to the wash

w%%@@arisont\%%h tpg %acsleog rO\éIQ%]@ct eo“r?s Igeasr %@Llnn%ar}nnerh% increass
stronger force is applied to the wash water il the rotationaf direction,

orestiingnamrnceaseab of the amouat obwater circulation. Through this
mechanism, the force by which the wash water is directed into water inlet
port 20k hremiythehéd andchithessamettirae, five flew kate ohthelwashe wash

wvg%thé |r£tsrodé,|ced into water inlet sgort 20.is Jvr\%creased. A

10
Eonseqiéncer e force By which the wash aﬁerﬁglatfsc%g’lrgéa thfdughd thened
ang'waHQn %le%%és %‘iglmcre@@@d’quingate of the wash water

introduced into water inlet port 20 is increased. 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 amocunt of water circulation.
Ultimately, 1t is possible to spray the wash water over the
laundry more extensively.

Meanwhile, in the water-extraction cyecle 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 is 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 1is 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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in the increase of the amount of water circulation. Ultimately, it is possible
to spray the wash water over the laundry more extensively. 15
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 is changed as it collides with ribs 55 of 20 each rib
attachment member 54 slantingly disposed in the rotational direction

cdindicatech by. the;arraw D) s that the. wash water.is pressurized Rthe, o ang
rotational direction. Accordingly, with this configuration of ribs 55, the

ramrount cofithe washwatehflewingoutwarcanierreduoced 25 wash water,
comparison with the case of providing ribs in the radial pattern. Therefore,

Rigdeomas @ifticaf3brthe WashHater 258 td BE filRl intthkiEpacsirum 5, is
woghueen,water tyh main body, 2 %ndrreo;ﬁrytdru%ﬁean%@%s NeTAY con pe

force of the wash water, which is generated by the rotation of rotary drum
dbaisnweakrned gs wellvfisea resulli theowashk waterandiebdraivedi 1y .

through a water drain outlet (not shown) easily. (Fourth preferred

embodiment) Fig. 11 is an exterior bottom view of rotary drum bottom

portion(tégér%%cordggc%l\:/\ggj %é{)buortﬁg%f&ged 10 empodiment of the
present invention. AS'shown'in'Fig. 11, ribs 57 of each rib attachment

Fig. 11 1is an exterior bottom view of rotary drum
bottom portion 5d in accordance with a fourth preferred
embodiment of the present invention.

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 1is 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 thereof 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 rotaticnal speed {(for example, 80 rpm) in a
direction indicated by an arrcow E in Fig. 11. At this time,
the wash water being drawn up by ribs 57 of each rib
attachment members 56 1is given a rotary force and a

centrifugal force applied thereto.
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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 15 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 thereof will be omitted. Below, an operation of the drum type
washing machine 20 having the above-described configuration will be

explained. ,BUENG A esh ycle, (B UL S ILIPIRBI AL cpoodinent of

predetermined rotational speed (for example, 80°rpm) in'a direction
tinglicated byaniartew €iinrFig.skh At thisgines; the wash wyateripeing cachnent
drawn up by ribs 57 of each rib 25 attachment members 56 is given a
nesthRATorce &fda SEstitubal fored applattheidia L 26 In ascorgansss in the

with the fourth preferred emb q;bme of the present invention,.since rib
O bach b HHGCARent. Therfor BECare Aoty Clnvad Suih st £ the

aeeexdn the rdirection oppesite do fhesflowy direction(ndicated bydhe & water
arrow E in Fig. 11) of the wash water being rotated in water tub 6, the
twhslewaterds alceditotfiow insthe Yotatiedal tdireCliow uptto tHecoutercat ional

peripheral end portions of ribs 57 b% the centrifugal force and then dro

HETET ™ ALES Ak Sifte BngRFAPHEE S, (RPR of T otfer 160° 57
pReripheries of b S5.are slapted indhe rol@ionalop therefrom. At this

time, since tangential lines at the wvicinity of the outer
peripheries of ribs 55 are slanted in the rotational
direction, the wash water is pressed toward the rotational
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
retaticnal 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 2C 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.
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direction, the wash water is pressed toward the rotational 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 15 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 20 and, at the

same {ime, the flaw rate qfithe wash water introdugced MW@tefAn'sgp;%r};dance

20 is increased as well. As a consequence, the force by which the was

wivater is:igischargetkthroughecirctitation nazrles 3dcs alsodiicreased, present
_resulting in the increase of the amount of water circulation. 25 Ultimately,
1R Y$pédsible t& BpHE thd Wasty#aler BIéFMe JBurth ford-éerfsivégids to

-27 Meanwhile, in the ater-%xtrélction gxcle in %ccord nce Wc.jlth the fé)u th
. th
X Horidt arbodinenE oA brosBht T ouSiios thaLan the washivater b the

cwater tub Satendsdecfiow inthe peripheralidirestion af ratary denddly as it
the 5 centrifugal force, its flow direction is changed as it collides with ribs
CH1 Iseltat wid vashiwatéris pressdridedt iretheaetatiohakdirectiopressurized

e by e pou ) ccardngly Wi s sertaslon o s T .
Accordingly, with this configuration of ribs 57, the amount
of wash water flowing in the peripheral direction of rotary
drum 5 c¢an be reduced in comparison with the case of
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 1s generated by
the rotation of rotary drum 5, is weakened as well. As 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 in 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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10 drum 5 can be reduced in comparison with the case of 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 15 the
rotation of rotary drum 5, is weakened as well. As a result, the wash
water can be drained through a water drain outlet (not shown) easily.
(Fifth preferred embodiment) 20 Fig. 12 sets forth an exterior bottom view

Wfrotary drum bottom, portion,5d4n accordangewith adifth prefetied, o rip
embodiment of the present invention. Referring to Fig. 12, as in the third
apreferred: @mbosgiment, filbs 59 BEeach rithattdchignt membes &8 are 22559 is
installed such that they are slanted at predetermined angles in the flow

Sditection o tieash Watér deing ftated i -28wateP fib 64s figy?r wall 40
SApproagh 1q.the, guter periphery;gf b attaghment nz%@be%é%-éﬂ%feh&% ferred

height of each rib 59 is set to be substantially identical to those of outer
amalb40 mand inner walk4 1p Adseyras inthesfeurtbpreferred 5 embadimeptnoothly
of the present invention, ribs 59 are smoothly curved in a direction

BPpoite 16 the fiow difeémdh 6PRRSWash Watdribeird- ftatdd e Waterup ™ the

6 Baris dentical g fhose describied in the frst preferred.embodiment il o,
be aSS|gne5 same reference numerars, and déscription ereot

those described in the first preferred embodiment will be
assigned same reference numerals, and description thereof
will be omitted.

Below, an operation of the drum type washing machine
having the above~described configuration 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 invention, 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
arrow F 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 te the outer peripheral end portions of ribs 59

by the centrifugal force and then drop therefrom. At this
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10 will be omitted. Below, an operation of the drum type washing machine
having the above-described configuration will be described. During a
wash cycle, rotary drum 5 is rotated at a predetermined rotational speed
(for example, 80 rpm) in a 15 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 20 the present

dfyention, sioge

14
curved suc

at it iIscconvexin t

fa8 a8l eagh b allachment emBen a8 pLe AMOMMY outer

e direction opposne%?he flow’

irection

déndigated bydheoarrowi in Fige 12kekthe wagh-water bgingdetated ¥y at ional
water tub 6, the wash water is allowed to flow in the rotational 25 direction
dipg-rtheuter féphetabénd peitiors of fibs BIekpthelecarifugal foreed  the
raorl_ga hen drgp téler%fr%m. At tgis }39 time, since tan%ential lines at the
S0

Vicini ylgfltihe outer ﬁefrﬁﬁleri

BF1I58' 56 Bre Hante

Gn theTothtional When 1t

fdinectjon; the wash water ds-prgssurized.toward,the rofatignaldirection; s 59,
(indicated by the arrow E) when it 5 falls from the outer peripheral end
Hortieri>ofribs 89 c Terefosrin edhipatisen wnathdhe Cageofr providinghe ribs

the ribs in a radial manner, a stronger force is a

pplied to the wash water

it the rotStichial BEEESH, rEsdifi@ ST inchiage 15 applied to the wash

water in The

rotational direction, resulting in an increase

0of the amocunt of water c¢irculation.

Through this mechanisn,

the force by which the wash

water 1s directed into water inlet port 20 1is 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 conseg

uence, the force by which the wash water is

discharged through circulation nozzles 34 is also increased,

resulting in the increase of the amcunt of water circulation.

Ultimately,

laundry more

it is possible to spray the wash water over the

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 1is pressurized in the

rotational

Accordingly,

direction {indicated by the

with this configuration of ribs 59,

—30
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of the amount of water circulation. 10 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 15 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

ofvab%rs@ye&mi%ﬂal{f!mbém%reﬁ?(t%@%v%ﬂ\ﬂ%ﬂ@’f@ﬁH‘.‘L@@ction of rotary

water-extraction cycle in accordance 20 with the fifth preferred

dembodimentiof the: presehtdrvention, though thewashwiater ithatertabe of
6 tends to flow in the peripheral direction of rotary drum 5 by the -

PERHtrTigH ok itsTol'Girédtibitis cRAhGEd Bs it CORTES R ribsTsd econes

a$¢#hat the wash watgr is pressurized.ip the 25 tatationgl diection e space
(indicated by the arrow F). Accordingly, with this configuration of ribs 59,

bihevamounta £30- oftwashmaater Bewingin thedperipbara) disection of rodary thus
drum 5 can be reduced in comparison with the case of providing ribs in
it raBieat patterAr FRereford NEbetdPhesw aifftllt fothevakh watsrasdeed by

tfilled iQéQ‘%hf ace.2 between W%tre{lt“bs,mai“lsbo‘&'x%]%.ﬁe”r‘?e@ta%dwgitr?z As a

and thus the rotary force of the Wash watef, which'is generagtled by the
réqiatien of-rpdany kumubitis weakened agwellnA8 athrough a water drain
outiet (not shown) easily.

Furthermore, in accordance with the first to the fifth
preferred empodiments 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 Z2c¢ 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. 1In 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 2c of water tub main
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result, the wash water can be drained through a water drain outlet (not
shown) easily. 10 Furthermore, in accordance with the first to the fifth
preferred 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 and bottom
groove portion cover 15 23; and first water circulation passage 46 is
formed of: substantially concave body groove portion 42e provided on

bé@% inner;syrface of body pertion42n-and bady greoye, Portion.Coves 43, v« o

first water circulation passage 22 or 46 can be formed as a separate

goomponent-fronnwaterdub Aigin20cbody:2:drsuch ardase, oneendaf firstater
water circulation passage 22 or 46 formed of the separate component
LRy B Somm@iicatéd With \Hé@?ﬁﬁeth:MBrWat%%ttéﬁﬁ péﬂasﬁd by

225,01 bodycportion 42b whie the gther.gnd gherepl is communicated it .
secon ater circulation passage or OVGI’ ough tom

tipotions2c efavatenitd Mainarddcpedy ZMDQH@Hl partign 42¢.of water tuly  Long
main body 42, bottom groove portion cover 23, body groove portion cover
ag43therercidb bsverSand froft Groove poreidn gever 29 are fixed by

using Crews |n the first to the fifth ferred embodl ent, 5 they can .
fixed andther meﬁ}libdtteg Wejf§ n?j asﬁgﬁlg 28T ff Ean% é ggn%eg’tléavmed

iHe@?@yCEmfst to the fifth preferred embodiment, the number
of c¢irculation nozzles can be changed: it can be one or
plural. Further, their installation lcocations can also be
modified as long as the coniiguration allows wash water to
be re-circulated intoc rotary drum 5.

The drum type washing machine in accordance with the
present inventlion 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 punp.

While the invention has been shown and described with
respect to the preferred embodiments, it will be understood
by those skilled in the art that wvarious c¢hanges and
medifications may be made without departing from the scope

of the invention as defined in the following claims.
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Also, though two circulation nozzles 34 are provided in the first to the fifth
preferred embodiment, the number of circulation nozzles can be
changed: it can be one or 10 plural. Further, their installation locations can
also be modified as long as the configuration 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 15 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

wihe preferred embodiments, it will be understood 20 by those skilled in the
art that various changes and modifications may be made without
departing from the scope of the invention as defined in the following

1 claims.d32:Whatis claigterhis: 4z Ardrus typesvashing machine

com%ri%g :sz_alnhqusing; a cylindrical water tub, having a cylindrical body
and a bottom, Sr‘ovided with a first opening through which a

loadiagtunioading of launeirye is perfornied; the waterstibrbeingal body and
= gepmpdaleno e pousing, and ?F?(l%.@dri%gerg‘i%% drum. proyided with
a second opening corresponding to the first opening,”having a bottom
loading/unioading of laundry is performed, the water tub
being accommecdated in the housing; and
a cylindrical rotary drum, provided with a second
opening corresponding to the first opening, having a bottom
and a substantially horizontal or slanted rotational axis,
the rotary drum bkeing rotatably accommodated in the water
tub,
wherein the water tub includes:

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

a water circulaticn passage, the water inlet
port being communicated with one of two ends of the
water circulation passage:

one Oor more water discharge openings for
discharging the wash water into the rotary drum
therethrough, the water discharge openings Dbeing
communicated with the other end o©of the water
circulaticon passage; and
wherein the water inlet port 1is located higher than

the water dischargs openings.
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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 is supplied; a water circulation
passage, the water inlet port being communicated with one of two ends of
the water circulation passage; 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; and wherein the water inlet port is located higher than

2 the water diseharge operingse-33 2. Theawashing machine of claim lrotary

wherein the rotﬁ\[ri/e grum ispiggtalled in the }\D/vag%rctHb g,uch that its rotatw'goj“nglrlla 1

dré’%s %ssdé&%% oward a réar si‘ﬁ%toef‘lfhéC Housmg, an ﬁl% el‘v%?erlﬁﬁfé? port

ax$ providee neanachoumdary betvvwrinaédguqéce:@ef ﬂmettmttom amgd the
watQSPOQ_é{ioééh%WﬁerE%b-:?%:o %ygsmggp%hwgu(&%%'g] :ibe%tgéen inner

wherein each of the water discharge openings is provi inside the
sugateretubredeeperipheral edge O th&firsy opéningetothérgby=ub -

3. The washing machine of claim 1 c¢r 2, wherein each of
the water discharge openings is provided inside the water
tub near a peripheral edge of the first opening to thereby
allow the wash water to be discharged intc 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 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 1In  the water tub, and each o©of the discharge
openings 1is disposed inside the water tub near a lower half

portion of a periphery cf the first opening.
5. The washing machine of any one of claims 1 to 3,

wherein a plurality of ribs 1s installed at an outer side

of
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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 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. 5. The washing machine of any
one of claims 1 to 3, wherein a plurality of ribs is installed at an outer side
of -34 the bottom of the rotary drum such that they protrude toward the

- rhottomsof dhe watertub. 6-The washing.machine of elaim 4. cwbereip:ot rude

luraljty of ribs is installed at an outer side of the bottom of the rotary
K d?ﬁ%ds&&eﬂpaﬁﬁgﬁf pPotrdditotiard the %%ﬂom of the water tub. 7. The

washing machine of claim 5 or 6, wherein the ribs are installed at the

6 vicinity of & periptieral pottion.of fhe.bottom of the cotary, dr

. he. . p p lurality of
substantially in a radial pattern while being connected to sibstantiatly

r j&@_—sh@peﬁn sibatfecment memiserseandsthéavatdr inleepdreist provided the
rd7side the water jub, athe potigm 392 thewaten Jul gear the boundary. o of

between the bottom and the body o
the water tub,

7. The washing machine of claim 5 or 6, wherein the ribs
are installed at the wvicinity of & 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 1is
provided inside the water tub at the Dbottom of the water
tub near the boundary between the bottom and the body of

the water tub.

8. The washing machine of claim 5, wherein the ribs are
installed at the vicinity of the peripheral portion c¢f the
bottom of the rotary drum substantially in a radial pattern
while Dbeing connected to substantially arc-shaped rib
attachment members, and the water inlet port 1s provided
inside the water tub at the body of the water Ttub near the

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

9. The washing machine of claim 7 or 8, wherein the

plurality of ribs are slanted at target angles in a flow
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the water tub. 8. The washing machine of claim 5, wherein the ribs are
installed at the vicinity 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. 9. The
washing machine of claim 7 or 8, 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 approach the peripheral portion of the rotary drum.
d 120G dhiecwasting machirre:of-claiar 7 oe 8rwherein thel plurality=of witvseare tub
Cc S t they,are con ' directio posite. to the flow.
= esmon S e Woar e ater DG BrHldiad o Gatortob. 36 DRUTT ™
TYPE WASHING MACHINE Abstract 5 A drum type washing machine
1dncluges housing 1.a gulindrical water uh,6 having cylinglrical,pody. apd + e
bottom 2c, provided with first opening 3a through which a .
®Y5adihghinl G4difg 'of |dundiny Brp&iformisd} watértub e einge convex in a
aiaccemmadaieddn heusipg 1; gad eybndrigal-totany-drumes, proyigdedyater

with second opening 5a corresponding to first
being clrculated™in the water Tub.
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opening 3a, having bottom 5d and a substantially horizontal or slanted
rotational axis, rotary drum 5 being rotatably accommodated in water tub
6. Further, water tub 6 has water inlet port 20 through which wash water
in water tub 6 is 15 supplied; water circulation passage 22, water inlet port
20 being communicated with one of two ends of water circulation
passage 22; and one or more water discharge openings 32 for
discharging the wash water into rotary drum 5 therethrough, water
discharge openings 3%{93

ing co icated with the 20 other end of
water circulation passage %%§W§EE%&AWH%INEIG 1-37

Abstract

A drum type washing machine includes housing 1; a
cylindrical water tub 6, having cylindricallbody and bottom
2c, provided with first opening 3a through which a
loading/unloading of laundry is performed, water tub 6 being
accommodated in housingll; and cylindrical rotary drum 5,
provided with second opening 5a corresponding to first
opening 3a, having bottom 5d and a substantially horizontal
or slanted rotational axis, rotary drum 5 being rotatably
accommodated in water tub 6. Further, water tub 6 has water
inlet port 20 through which wash water in water tub 6 is
supplied; water circulation passage 22, water inlet port 20
being communicated with one of two ends of water circulation
passage 22; and one or more water discharge openings 32 for
discharging the wash water into rotary drum 5 therethrough,
water discharge openings 32 being communicated with the

other end of water circulation passage 22.

SUITABLE DRAWING : FIG. 1
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