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DRUM TYPE WASHI NG MACHI NE *159159* *@0002* Field of
the Invention 5 The present invention relates to a
drum type washing machine for washing laundry | oaded
in arotary drum Background of the Invention 10
conventional drumtype washi ng machi ne |s shovvn |/|:"|m”’"m"|
Fig. 7. Belowits configuration is de

in Fig. 7, drum1 provided with nultlple drum

perforations 2 in its cylindrical surface is roLa}a@mlmmm“WHMWMI

installed in water e, ang; of ng shaft ﬂ

is 15 fixed at theDEE:[g?tTg{P of rot atcpgdrgdgiﬂc}é

its other end is connected to drumpulley 5. Mtor 6

is connected to drum pulley 5 via belt 7, so that it

Eanldobdt ehdr DmvdéntAbn opening of drum 1 is opened or

cl osed by door 8. Water tub 3 is suspended from

washi ng nmachi ne main body 9 via springs 20 10 and

supported therein via vibration danper 11 in such a

way t hdte vPBeagnbndngenidoar nalRt®sareonst drumshipeedashing
washi_ng nmachine main body 9 during a

WBFQFnSXFPECVPﬁBlnﬁr6€é§§ryFiP?ﬁ%? lﬂaPeFOFBBYSdF§m

al so provided with balancing weight 12 for absorbing

the vibrations during the 25 water-extracting process.

RArRUIBLWAL 8F SHRPE VgﬁkanéB _wash water enters water
) rain

A conventional drum type washing machine is shown in

AR

*IKOHQ*

*G00002*

Fig. 7. Below its configuration is described.

As shown in Fig. 7,.drum 1 provided with multiple drum
perforations 2 in 1its cylindrical surface 1is rotatably
installed in water tub 3. One end of rotating shaft 4 is
fixed at the center of rotation of drum 1, and its other end
is connected to drum pulley 5. Motor 6 is connected to drum
pulley 5 via belt 7, so that it can rotate drum 1. An
opening of drum 1 is opened or closed by door 8. Water tub
3 1s suspended from washing machine main body 9 via springs
10 and supported therein via vibration damper 11 in such a
way that vibrations of water tub 3 are not transmitted to
washing machine main body 9 during a water-extracting
process. Further, water tub 3 1s also provided with
balancing weight 12 for absorbing the vibrations during the
water-extracting process. Through water supply valve 13

wash water enters water tub 3, while through water drain
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-1 punp 14 the wash water is goes out the tub. Heater
15 heats the wash water in water tub 3. Controller 16
controls operations of notor 6, water supply valve
13, water drain punp 14, heater 15 and so forth, to

t hereby control a series 5 of operations including
washi ng, rinsing and water- extracting processes in
sequence (see, for exanple, Japanese Patent Laid-open
Application No. H10-201988). Here, the operation of a

éﬁﬁ#ﬂ£¥p§h¥6§9éﬂgyg€§9'fg Ehoﬁg tﬁ?o%ﬁb Heater 15 heats

guration w desc a washi ng

ORer <N Rhtkhe Of upakyRe waghlzng sk 1811 Sr Sty t edntrols
after loading laundry into drum 1 through opening

aooraBionat ef supply §al vatd? isumpienedalse tEt water drain
fresh wash water enters water tub 3. Wien the water

pevel 14 nheater tubaddreachesth, predeherabpedohevell, a series
wat er supply 15 valve 13 is closed, and no nore water

eht ecperé iopy.  Thelediner, WhlhnD,i s Fopaise byand  water-
nmotor 6 at a |low rpm durln whi ch the |aundry | oaded
?%tH?%%%ﬂ9|Er???%%%§ubna%%qu?ﬁ%ﬁ pPERgedCFnegalRée, Japanese

Kt e ek ta e e B ?i?%SNé‘ZS%?%yéﬁﬁéggbdkéi er
drain Y 11‘;1%53 ﬁrga an I ng%alg %i(_)t:lulmed ?g \y%acr%q nmachlne

fromwater tu fernedi ate wa

@P@BaEhQ”abév@eééﬁfﬂ@Qra€b§ﬁawﬁl['Béed§¥§£§bé§
started wherein the sanme operation as described in

the waghi Y wRstaess bpeparfioneds Thewealber @iw® 1lwashing
is spun at a high 25 rpmduring a subsequent

mateinexi sastangedyefeetolwndhggolibundry into drum 1 through
opening door 8, water supply valve 13 is opened, so that
fresh wash water enters water tub 3. When the water level
in water tub 3 reaches a predetermined level, water supply
valve 13 is closed, and no more water enters the tub.
Thereafter, drum 1 is rotated by motor 6 at a low rpm,
during which the laundry locaded in drum 1 is lifted up and
then plunged into the water over and over again, so as to
loosen dirt. After a certain period of the wash cycle,
water drain pump 14 1is opened to drain soiled wash water
from water tub 3, and an intermediate water-extracting
operation is performed. Then, a rinse cycle 1is started,
wherein the same operation as described in the washing
process 1is performed. Thereafter, drum 1 is spun at a high
rpm during a subsequent water-extracting cycle to wring out

the water in the laundry using centrifugal force.
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the water in the laundry using centrifugal force. -2

As for the conventional water-extracting process,

al though the drumis spun at a I ow rpmor subjected to

an intermttent rotation in the initial stage of the

wat er- extracting cycle to wing out wash water from

the laundry, 5 it has been inpossible to conpletely
elimnate residual water collecting at the bottom

portion of the water tub due to various factors such

as thggwategr,. draidn- hQss, : r LLfe ry
typesﬁahig%rcaﬁ§§$fectIﬁé?%ﬁﬁ?%rH%%%%EO%QP%%%@yﬁg process,

Araididly sist emumlQ Myavest as foF tpR draififN@cted to an
conditions or factors affecting the drain behavior,

triteyrndierestck sicgnibticantiy ahe | anbhdiylt WieseOrof the water-—
operating conditions: the type and anount of

etragtemy i ayche dpumrisg loulypesshnwilier dimmr ythe laundry,

Because progranm ng a water-extracting process based .

on $@6h P5SRuNtFRYSSERLE ors® | SN ikt e@limingge residual
erforned. assum n tge rst conditions for these
%‘i:%ror%@k%%%%e%’ﬂ % 1 REttat &%t Hhehow3 ik of b due

intermttent. rotations ,of _th drumis usually set to
o LRERUPy AT Tty S NHior 8By LmARSF P AbI “hR BRdenglayout ox

%z?@f&“ér% | gé‘uﬁér%@g%%hi&r %%H %?J;f%:%cepﬁr?&esgr?é!?ﬂance of

it may be unneceé y. Furth
el edrextiastdNggycle is started while the clothes
in the drumare entangled after the wash cycle, the
over aMbreeivght, dist Fokuttlo® idrdihe dy usbganthbeéns or factors
i mbal anced during the water-extracting cycle. If the
afafferting the drain behavior, they depend significantly on

laundry types or operating conditions: the type and amount

of detergent in the drum; soil types in the laundry.
Because programming a water-extracting process based on such
numerous factors 1is complicated, it 1is performed assuming
the worst conditions for these factors. Consequently, the
duration of the low-rpm or intermittent rotations of the
drum is wusually set to Dbe excessively long, thereby
undesirably extending the duration of the water-extracting
process even 1if it may be unnecessary.

Further, if the water-extracting cycle 1is started
while the clothes in the drum are entangled after the wash
cycle, the overall weight distribution in the drum can be
imbalanced during the water-extracting cycle. If the water-
extracting process 1is performed in an off-balanced state,

the drum will vibrate greatly as its rotational number hits
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25 extracting process is perfornmed in an off-bal anced
state, the drumwll| vibrate greatly as its
rotational nunber hits -3 the vibration resonance
poi nt of the water tub and others. As a result,
excessi ve suds are generated as the wash water in the
wat er tub contacts the drum thereby causing an
operational failure. Further, since the rotationa
nunber 5 of the drum cannot be increased above the
BHEDI AL oAk 1 §:8SPB3BARENLAI Boindesif ednti PSR ANG, and others.
wat er-extracting performnce cannot be obtai ned.
ISunamargs Wit | hextayenteoBudd htel SendtIt@IOras @ wash water
obj ect of the present invention to provide a drum
itry péhwasha bgr meaodt necrapaltlse oher edtaipg thereby causing an
wat er-extracting tinmes and obtaining desired rinsing
afanadilanal, (milerel i nifivattiheg , probiess thechr@sational number
operational 15 failure from excessive suds during a .

t erlextFEEti ngaepere. Pen déCoradRce v#rdvear prlet er végration

enbodi nent of %Fe gfesent i nvention, there is
typ

BNt a B SHStichg ThRehife iaRd udrageraextracting
S ed_in.the washing machine; a
é%%ﬁ%ﬁ##%ﬁ f%ﬁggy%)nﬂ%%%thcgbly installed in 20 the
wat er tub such that a central axis of rotation of the
rotary drumis horizontal or slanted with respect to a
Nemzontd wHd ealdoitich Wat er outl et provided on a
bottom portion of the water tub; a notor for rotating
the rotary drum a water supplying unit for supplying
wash water into
It is, therefore, an object of the present invention

to prpvide a drum type washing machine capable of reducing
water-extracting times and obtaining desired rinsing
efficiency, while eliminating problems such as operational
failure from excessive suds during a water-extracting cyéle.

In accordance with a preferred embodiment of the
present invention, there is provided a drum type washing
machine including: a water tub suspended in the washing
machine; a cylindrical rotary drum rotatably installed in
the water tub such that a central axis of rotation of the
rotary drum 1is horizontal or slanted with respect to a
horizontal direction; a water outlet provided on a bottom
portion of the water tub; a motor for rotating the rotary
drum; a water supplying unit for supplying wash water into
the water tub; a water draining unit for draining the wash

water from the water tub; and a contreoller for controlling
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25 the water tub; a water draining unit for draining
the wash water fromthe water tub; and a controller
for controlling -4 operations of the notor, the water
supplying unit and the water draining unit to thereby
performa washing, a rinsing and a water-extracting
process, wherein a guiding nenber wth a guiding
surface is installed on an inner bottom5 portion of
the water tub to facilitate collection of the wash

W el @ik gykde Hihengobt ectad wash walehpt 0vALKd IN® and the

wat er outlet during the water-extracting process.

wrief destiifgienief cbhenbrawyngs b rihe: aboyeidgd a rinsing
ot her objects and features of the present invention

amd | abecaverappareatifigomidedol | ahkergindescrgyiidiony member
of preferred enbodi nents given in conjunction wth

1Heh agcogpadyneag oM egs,is ninsiteAlets fhg.al iisier bottom
| ateral cross sectional view of a drum type washing
RRichide Ph dctorHahes vidth 5of ifaslipitedteg r egllection of the

quﬁdingnt of the present invention; Fig. 2 sets forth
EH oWRTEEr @Y dHagFamtt FREIGFGRA tWAR! wiehprg toward the

jne .n.accordance with the first. enmbodinent 20 of
{ Ee&progfc,ﬁeln?tai %@%lnw otﬁ;le A YT 3R AR BB Bridie ae d cross
sectional view and a perspective view of main
conmponents of the drumtype washing machine in

BELOF daneer Wi fbd her finstpembpdigent of the present
I nventi on, respectively,;

The above and other objects and features of the
present invgntion will become apparent from the following
description of preferred embodiments given in conjunction
with the accompanying drawings, in which:’

Fig. 1 is a lateral cross sectional view of a drum
type washing machine in accordance with a first preferred
embodiment of the present invention;

Fig. 2 sets forth a block circuit diagram of the drum
type washing machine in accordance with the first embodiment
of the present invention;

Figs. 3A and 3B provide a cross sectional view and a
perspective view of main components of the drum type washing
machine in accordance with the first embodiment of the
present invention, respectively;

Figs. 4A and 4B depict a cross sectional view and a

perspective view of main components of a drum type washing
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25 Figs. 4A and 4B depict a cross sectional view and a
perspective view of main conponents of a drumtype

washi ng -5 machine in accordance with a second

preferred enbodi nent of the present invention; Figs.

5A and 5B present a cross sectional view and a

perspective view of main conponents of a drumtype

washing 5 machine in accordance with a third

preferred enbodi nent of the present invention; Figs.
rRReraint 65 shevs AdRBESPRELHVE WRW RN B £4988] enbodiment of
sectional view of main conponents of a drumtype

tes hi gs ermcihvivnenti lorgccor dance with a fourth preferred
enbodi nent of 10 the present invention; and Fig. 7

il lustFigbes 5 |atdr aB presensect i onassvsewtdbnal view and a
conventional drumtype washi ng nachine. 15 Detail ed

MEsrd @tivh viev hefPmefier reehi ot sreafsa (Fusttype washing
preferred enbodi nent) Hereinafter, preferred
I%ﬁﬁ&ﬂ%ﬁ%@saSFoFﬁénﬁﬁeé@ﬁh|%v€ﬁﬂF6nRHQﬁeqﬁ?Qk@%#@%E@ent of

reference to the 20 acconpanying draw ngs. Here,
%ﬂe iR §% e WOt 1kt t he present invention i s not

limt %?L tsheréﬂ 0 5' %B S teﬁrrsﬁbecccrl% %&rl %Q‘l% a cross

view 0 drum - type was |ng n accor dance

é/lééﬂhcﬁqafl rétcprefer fgdn egiiAmits ob ¢t he prege hi
i nventi on. A§ shown |nnthe figure, S25 c?fln rlﬁlcaype washing
mitaime dinmdéohayhng aikat tomsiwdacsrdSerred embodiment of
the present invention; and

Fig. 7 illustrates a lateral cross sectional view of a

conventional drum type washing machine.

Detailed Description of the Preferred Embodiments

(First preferred embodiment)

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.

Fig. 1 1is a lateral cross sectional view of a drum
type washing machine in accordance with a first preferred
embodiment of the present invention. As shown in the figure,
cylindrical rotary drum 17 having a bottom surface is

provided with multiple drum perforations 18 in its
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provided with nultiple drumperforations 18 in its -6
cylindrical surface and is rotatably installed in
water tub 19. Further, rotary drum 17 is al so
provided with rotating shaft (central axis of
rotation) 20 at its center of rotation and is
arranged such that its central axis of 5 rotation is
declined fromthe front side of the drumtype washing
machi ne toward the rear.side thereof. Further, notor

2hinstaliedsabei e LRar i 0&%%%%&%1 Iﬁgtgfﬁé&g'ﬁsw%Eer tub

connected to rotating shaft , SO that rotary drum

is. driveneby ABEOFy24rtiR notake dixa Soskyiseyand 18rating
countercl ockwi se direction. Further, multiple

sighfiat | prenthtadesa2% aref dirgpesddron tAe iaanerits center of
cylindrical surface of rotary drum 17. Opening 24
foraedomat amtl isedasuahaed 23eciof thashi hgs neehirel axis of
main body 23 in the front side of water tub 19 is 15
ppenetoandscldesdd-ngg doeem 28he B ropeéni sigdeoof ZHie drum type
| aundry can be | oaded into or unloaded fromrotary

MG ORGUGE Gp¥AFAg BAe wfter ©dislY atih@egot-”  Further,

di ng/ unl di i 26 d . d | d .
188G ngf U g bpin hge2 728 et Huby O55 ps ot Tib 19 1s
+81§1I1§JZ{§(9 @B 'd%céa'%l?% Syﬂé e283a’5020that rotarty adrum 17 1is

oadi ng/ unl oadi ng aundry cah be done w t'hou

48eben hawng 1o benddown. gonshdgrabl y;n Vater t1b-19ise  ang
i s suspended in washing machi ne main body 23 by

SPlih Bgr 28o arei danmes r &9 sateh t hatirichelrs akhowe$lle0 agitation
vi brate or shake therein. Recessed drain groove 30

blades 22 are disposed on the inner cylindrical surface of
rotary drum 17.

Opening 24 formed at inclined surface 23a of washing
machine main body 23 in the front side of water tub 19 is
opened and closed by door 25. By opening door 25, laundry
can be loaded into or unloaded from rotary drum 17 through
opening 24, water tub laundry loading/unloading opening 26
and rotary drum laundry loading/unloading opening 27. Since
door 25 is installed at inclined surface 23a,
loading/unloading of laundry can be done without a user
having to bend down considerably.

Water tub 19 is suspended in washing machine main body
23 by spring 28 and damper 29 such that it is allowed to
vibrate or shake therein. Recessed drain groove 30

elongated in the direction of rotating shaft 20 is formed in

the inner bottom portion of water tub 19, and water outlet
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25 elongated in the direction of rotating shaft 20 is
formed in the inner bottom portion of water tub 19,
and water outlet -7 31 is provided in the vicinity of
the rear bottom portion of drain groove 30. Connected
to water outlet 31 is one end of water drain conduit
32, and the other end of water drain conduit 32 is
coupled to water drain valve (water draining 5 unit)
33 to drain wash water fromwater tub 19. \Water

BUPRY Yo M Ve d Wa 8Fh S UPRY ik NGy UbH téhé”“rééh@pﬂ)b@@orwaégrtion of
water into water tub 19 via detergent dispenser

dvti wag ssoves upp) y eoiddtie B5 WwEHdhesut M@t €31 | eyvebne end of
detector 36 detects water level in water tub 19. 10

wEtger 2drhliostacatcesi ta 8dnf iagulr ath@notheeordntdl ofinitat®k drain
As shown in the figure, control unit 37 includes

oUidl | 8¢ 188 opupH esl Micrézoaputiepriandadors r bhatehedraining
operations of nmotor 21, water drain valve (DV) 33,

Yekter Sdppty WAk (Wfﬁwat%dfww of&keyi af—%vvé@ Water
SMAtChIn uni to thereby control 15 a series of

%ﬂﬁﬁ%ﬁl% V?néwﬁgeﬁgﬁﬂf s 9 ¥ hg3dasypplies wash water
ﬂﬁ%;f tracghgg f@oqgﬁ§eéeter gggen&l%%A$ ?rg Inpdt water

COﬂth er 3 Fecelves an rnput Si

SEL1 P9 WL A0 Ty, sett FHQtﬁ@rOP%QEEQ”aheQBT OBefbctor 36

the Th ke, while it inforns user 'of the

defer it oe 201 4P OUGD wH st ayupini ¢, 41 Storage uni t
42 stores therein data necessary for controller 38 to

per f ofdgt.he dantustlrateperatdorti qurdtiern sef esebeel unit 37.
nunerals 43 and 44 represent a conmmercial power
Kouslcewandnatpewdr gswet clgontesgectriiel 377 includes controller
38 with a microcomputer and controls the operations of motor
21, water drain valve (DV) 33, water supply valve (FV) 34,
and so forth via power switching unit 39, to thereby control
a series of operations including washing, rinsing, and
water—-extracting processes in sequence.

As for controller 38, it receives an input signal from
input setting unit 40 for setting an operational option or
the like, while it informs user of the input information
through display unit 41. Storage unit 42 stores therein
data necessary for controller 38 to perform the control
operation. Further, reference numerals 43 and 44 represent
a commercial power source and a power switch, respectively.

As shown in Fig. 1, guiding member 45 is installed in
drain groove 30 to facilitate the collection of the wash

water in drain groove 30 and guide the collected wash water
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As shown in Fig. 1, guiding nenber 45 is installed in
25 drain groove 30 to facilitate the collection of the
wash water in drain groove 30 and gui de the coll ected
wash water -8 toward water outlet 31. Fig. 3A shows a
cross sectional viewof a vicinity of water outlet 31
in drain groove 30 while Fig. 3B provides a

per spective view thereof. Wen viewed fromthe front,
the 5 rotational direction of rotary drum 17 during

ddie matelte ©Xdu@cdd ng process i s cl ockw se (as
i ndicated by arrow A). @i ding nenber 45 is installed

i n theigicida tghofs vt erosouseet idhalortied ioFf tdhevicinity of
i nner bottom portion of drain groove 30 disposed on
wdteehotitohetpodl i bn dfawmat grobub BO. wBUildi idl0 Iwnpeovides a
45 is |l ocated downstream of the water flow indicated
HBL TV V8 (V bedt tbrakodi r edthieon wiewad afyodr gupel 7front, the
during the water-extracting process) with respect to
W&ﬁ%ﬁlQﬂﬁ4eﬁlr§$Flﬂﬁeﬁéﬁnr@gﬁéwngi§ﬁFfé8e derppg the water-

i di ng. nb 45 i desi d h that .its t d
N AR R

aw | ndi b : . he, i di [
SLaATTEgh S bl witon oy EHANEE, SULS PRLBHE PR e

somected 0 dde £8arnPoriion k%tt‘f\grheé\%%%}:'@nlgﬁ draia groove

Through the cutoff portion 46a, wa r collecte

300 dhepssad pArthenveht tol Gord i9H face,HMeoftdl 19. Guiding
gui di ng nenber 45(downstream of the water flow

maenbeat £81 by lacsoadAdogastakam ef ttHhragdr watew indicated
outl et 31, whereby no residual wash water renmains in
kir abnrgrodve(Botational direction of rotary drum 17 during
the water-extracting process) with respect to water outlet
31, wherein guiding surface 46 of guiding member 45 is
designed such that its top end is leaning towards the
upstream side of the water flow indicated by arrow A.
Further, guiding surface 46 has cutoff portion 46a at its
rear lower portion connected to the rear portion of water
tub 19. Through the cutoff portion 46a, wash water
collected in the rear portion of guiding surface 46 of
guiding member 45 (downstream of the water flow indicated by
arrow A) can also exit through water outlet 31, whereby no
residual wash water remains in drain groove 30.

Operation of the washing machine with the above
configuration will now be described. If a washing process

is 1initiated after 1loading laundry into rotary drum 17

through opening door 25 and adding detergent into detergent
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Operation of the washing machine with the above
configuration will now be described. If a washing

process 25 is initiated after |loading laundry into

rotary drum 17 through openi ng door 25 and addi ng

detergent into detergent -9 dispenser 35, water supply

valve 34 is operated, so that fresh wash water is

supplied in water tub 19 via detergent dispenser 35

and water supply conduit 35a, while dissolving

dessLgent wher e&bi‘te@@%ﬁ?ﬁ?m&é&vé oary; drupLlicb8, so that
driven 5 to rotate at a first rotational speed (for

exespl Rash2QateMiny .siplid {hMRatket &y MUK lY. detergent
rotates counterclockw se (as indicated by arrow B)
dhepervsenedst nomh wiherf raanipl yAscandeistul 350f whele dissolving
rotation of rotary drum 17, the 10 wash water
¢ohendenngtiereigent Qdrereinerntsl yagi tatedy adduthd7 is driven
detergent is gradually dissolved in the wash water.

EDnd | 9t thefhask wederthoral sispersl | (Boa ¢fxample, 120
drain groove 30 and the top surface of guiding nenber
BENLRL- i ndi &t ed Y- Sar r SWEE- Thit@TgéNer af@smsudd 7wi t Kotates

1gh 1 oncentration,detergent conponents therein
P LR GO R R T S eE
pgiweshfotary drum 17 and water tub 19. Then, when
the space between rotary drum 17 and water tub 19 is

filledawidhdhieisudss chieyrsiseid® bhe f5onty PALLIONS7, the
of rotary drum 17 and water 20 tub 19 to enter rotary

wasim &dtehr evghatat agy ddtendeatndihe rd aadi 044t fadiingnd the
openi ng 27 and perneate the |aundry
detergent is gradually dissolved in the wash - water.
Concurrgntly, the wash water hits sidewall 30a of drain
groove 30 and the top surface of guiding member 45, as
indicated by arrow C. This generates suds with high-
concentration detergent components therein, and thus
generated suds gradually fill up the space between rotary
drum 17 and water tub 19. Then, when the space between
rotary drum 17 and water tub 19 is filled with the suds,
they rise to the front portions of rotary drum 17 and water
tub 19 to enter rotary drum 17 through rotary drum laundry
loading/unloading opening 27 and permeate the laundry
therein.

Then, by centrifugal force from the rotation of rotary
drum 17, the suds loosen soils in the laundry and remove

them. Then, the suds leave rotary drum 17 and into the

space between rotary drum 17 and water tub 19 through drum

~10-
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therein. Then, by centrifugal force fromthe rotation
of rotary drum 17, the suds |oosen soils in the

| aundry and renove 25 them Then, the suds | eave
rotary drum 17 and into the space between rotary drum
17 and water tub 19 through drum -10 perforations 18
provided in the cylindrical surface of rotary drum
17. As this circulation of suds is repeated, |[|aundry
is cleaned. After performng this operation for a

ﬂgf%ggagléﬁ%L“ﬂél \¥34¥déJ‘W@4eﬁjﬁyb é%l%%@?%%ﬁ as%rface of

predeterm ned | evel the rotational ed of rotary

AR 7drif ﬂ@dUCQQSd@Wﬂﬁ“bftéﬁEéﬁEb@rSﬁe%@ﬁﬁr@@ repeated,
rotational speed (for exanple, 40 r/mn), and a

Memgtimg tyckeehseper f arfitetkr porfarengaichitsi rpqerdiath for a
by repeatedly performng a series of contro

preovEssesing rongtilng wadtear y dnunwaZeirn frodowarkd 10reaches  a
direction, stopping the rotation thereof, rotating
RQﬁQﬁ%ﬁrmﬁQﬁﬁlgeV% re@é?séoﬁﬁﬁé@m@dn3ﬂﬁﬁ¢nQ®pI©@ar%edrum 17
rotation thereof back again. Further, fromthe

ot BENERESf dPyParsP of uRFEPNAL RiRECtITRIMpd rotational speed

edetern1ged r tatlonai speed, Iaung in r e . £
rUm 7978 Frft WY agftst idn"BF aég sp%%eaeg ormed
d I :
. thecpsom O3, P e o £ SR

§Pe§bﬁt§obebQGEessé% the E&Q&@fﬁ aE%tEQQSCQQhJaifdln forward
repeat edl y, "they undergo pound |ng noti ons and are.

dhesefoe, washbedind0 Mhéerrardyieset themBoper ifskat®y rotary
washi ng process is

drum 17 in reverse direction and stopping the rotation
thereof back'again. '

Further, from the rotation of rotary drum 17 at the
second predetermined rotational speed, laundry in rotary
drum 17 is lifted up by agitation blades 22 disposed on the
inner cylindrical surface of rotary drum 17 and drops down
and plunges into the water upon reaching a specific height.
As the clothes are thus agitated repeatedly, they undergo
pounding motions and are. therefore washed.

After a preset time period, the washing process is
terminated, and a first water draining process is performed.
During the first water draining process, water drain valve
33 is operated, so soiled wash water is drained. The soiled
wash water in water tub 19 is discharged out water tub 19
via water outlet 31, water drain conduit 32 and water drain

valve 33 1in sequence. After the first water draining

-11-
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termnated, and a first water draining process is

perfornmed. During the first water draining process,

water drain valve 33 is operated, so soiled wash

water is drained. The soiled wash water in water tub

19 is discharged out water tub 19 25 via water outl et

31, water drain conduit 32 and water drain valve 33

in sequence. After the first water draining -11

process, a first water-extracting cycle is perforned.
Pddgs the first WaleF-exracting &y&6l& 1§ heerformed.

rotati onal speed of rotary drum17 1s raised to a

t hi r dDupredet ermiened frictsd | onad t Speegk fdOF ixanptecie, the
900 r/mn), and, 5 by spinning rotary drum 17 at the

it otat | spakdspeid rotwatyerdrumt He | asndrayisesd to a third
extracted therefrom At this tinme, the rotationa
RiF¢@eie Nl A d roviayiena ageed ¢forkekseplas 900 r/min), and,
i ndi cated by arrow A) when viewed fromthe front.

N cSPANRGNY, T TasHIWAL e/ cB8ht dit n§lohe Rftariguml speed,

10 ts. th in.s di ted to guiding surface. ,
G TR g SHEHBYr s TG T g et Boled AT opits time,

(o I i d .31 .
{@g-£§f€g{%§§gr?6§§E?&5§ﬁ%?n§%% @%%?%%qyti?tls Clgélese (as

Indi ¢ e
Wod £F5€Xd I ag ingnﬂ&ﬂ$esﬁ)as %§Pri@§gw@$ov%ronMa e front.

wat er collected I1n the bottomportion of water tub 19

AScokd thgipt er taees wedh thecbighwepgednin the detergent
wat er-extracting rotation of rotary drum 17 or suds

genssadets bethaeend nr ot ar ydiskaed 7 tandgwatiehgt ubudBace 46 of
fromrotating rotary drum 17 at high rpmcan be :
ge bdi el menbauf 45 caEnet ybe Thg seghabtbesdt figomr bhat lenaldry and
isspeg?rg];tgagt atroy Sggerznr]joutt%e?:e Zr%?l, S%ds tgl)nctijl:]c?ait:-gcljr%y arrow D.
During the first water—-extracting process as described above,
wash water collected in the bottom portion of water tub 19
which interferes with the high-speed water-extracting
rotation of rotary drum 17 or suds generated between rotary
drum 17 and water tub 19 from rotating rotary drum 17 at
high rpm can be drained out sufficiently. This enables the
rotational speed of rotary drum 17 to be raised to the third
predetermined rotational Speed smoothly.

After performing the first water-extracting cycle for
a preset time period, water supply valve 34 is operated
again, so fresh wash water is supplied into water tub 19 via
detergent dispenser 35 and water supply conduit 35a, and a

first rinsing cycle is performed. During the first rinsing

cycle, rotary drum 17 is rotated at the second rotational
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20 predeterm ned rotational speed snoothly. After
performng the first water-extracting cycle for a
preset tine period, water supply valve 34 is operated
again, so fresh wash water is supplied into water tub
19 via detergent dispenser 35 and water supply
conduit 35a, and a 25 first rinsing cycle is
performed. During the first rinsing cycle, rotary
drum 17 is rotated at the second rotational -12 speed
ddMq exam! eexdQonlkm nhoand /@i §BT 18840, CUUNQs  of control
processes of rotating rotary drum17 in forward
shdeedd o, of SkepRitig gt heotphatdphnt hereqf , reBlatd Ndirection,
rotary drum 17 in backward direction and stopping the
swot@tion ther enfratsicn pehéoeoed repeatied yro#®sra drum 17 in
result, the laundry in rotary drum 17 is |ifted up by
ey twa i dn dlredds 2P dinsposedpphnghethé nneytayddmdrthealecf  is
surface of rotary drum 17 and then plunges into the
Rt TN PRGRRPAGYa speti Ri C9Reildht , thaedabypdry in rotary
nder goi n i_.tation tions. This rinsing operation
1um 4 9pé?f 2?&58% HP &Yprdddtdiimdy adsm. 2Thet eapted, on the

d ) dr ai nj identical ..to th
B PO BT LR BP0 s
t t ' [.e j dent| . t f | t
SEESPYBL B IELATE GUA g OALgaly F TR SAEL chereny
hhde Syt @1 abiz a4 RetRpAsess irdeati £ahsifgt Rperation is

first and the second water draining process iIs
wer formed #oud, a tieslette frhiadéd Waimee - extracting cycle
identical to the first and second water- extracting
cycl eShiegeafteutech $Facthdr watke duratniony oprobess identical
to the first water draining process is performed, and then a
second water-extracting cycle ldentical to the first water-
extracting cycle is performed. Afterward, a third water
draining process identical to the first and the second water
draining process 1is performed and, then, a final water-
extracting cycle identical to the first and second water-
extracting cycles is executed. Further, the duration of the
final water-extracting process 1s set to be longer than
those of the first and second water-extracting cycles.

With regard to the configuration in which rotary drum
17 1is slantingly disposed with respect to the horizontal
direction as in the first embodiment of the present
invention, the wash water extracted from the laundry would

be collected in the rear 1lower portion of water tub 19

through drum perforations 18 of rotary drum 17. At this
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final water-extracting process is set to be |onger

than 20 those of the first and second

wat er -extracting cycles. Wth regard to the

configuration in which rotary drum 17 is slantingly

di sposed with respect to the horizontal direction as

in the first enbodi nent of the present invention, the

wash water extracted fromthe | aundry would 25 be

collected in the rear | ower portion of water tub 19
diMeoughadhungnasd obat i QNss 1§00l or Ghévy HlMildngAlthe sloped
this -13 tinme, wash water or suds woul d nove up al ong

dihef stopefl wsuef acebof owater ticulwitfH diee 4 Oue Ndr centrifugal
pressure or centrifugal force of rotary drum 17

frote ed fat rhighy r gmumul 17 netcglateccaasi ngiah inmonphétemnately
drai ning of soiled wash water and suds. 5 However, by

REPET P GLi IR Hehrbra Using t ¢f t fel bpdveash water and suds.
configuration in the inner hottom portion of water tub
%ﬁﬂevéﬁna efeRPOSH NasAUhAl BF dRefMiitds 9 tHeth the above
rotational, direction.of rotary drum 17, duri t he

W %q%&afa%la%q i Ng %lé‘y?cllélnggn kboee/tbcf%cﬁ‘éatwngtﬂrkgi%ter tub 19,
Gﬂgfﬂﬁ%é%%ﬁg.g%'dkgghw%@%%rjiéﬁé tq the rptational
wat er-extracting cycle is perforned. us,” the wash

Yt A 4ds rBEG g reehRd 1N oy a8t gykJeQagér—extracting
wher eby they snoothly exit throuéh the drain. Further,

dfclies AAnsoPrefesiodd eof gidmguidingcsutbace gh8d8hg member
gui di ng nenber 45 concave down, whereby guiding the

4% wiash bhtewatewaedtwateéeingutdyetl 31i <apebodnad. noreus, the
snoothly. By installing guiding nenber 45 wi th guiding

AR ad@te4s shdpethds abovediopeteari ohatof avduee iqutlet 31,

t he wat er - , ,
whereby they smoothly exit through the drain.

Further, it is also preferable to form guiding surface
46 of guiding member 45 concave down, whereby guiding the
wash water toward water outlet 31 can be done more smoothly.

By installing guiding member 45 with guiding surface
46 shaped as ab.ove, operational failure in the water-
extracting cycle due to suds can be avoided, and water can
be drained smoothly. Therefore, rinsing and water-
extracting cycles can be performed as desired.

Further, although rotary drum 17 is rotated at the
first predetermined rotational speed as soon as the supply
of water begins in this preferred embodiment, it is also
possible to start the rotation of rotary drum 17 after the

water level in water tub 19 reaches a predetermined level.
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extracting cycle due to suds can be avoi ded, and water

can be drained snoothly. Therefore, rinsing and

wat er- 20 extracting cycles can be perforned as

desired. Further, although rotary drum 17 is rotated

at the first predeterm ned rotational speed as soon

as the supply of water begins in this preferred

enbodiment, it is also possible to start the rotation

of rotary drum 17 after the 25 water level in water

tub 19sceaghesrarpi-edat enpbAedeheyel . -14 (Second

preferred enbodi nent) Referring to Figs. 4A and 4B,

there are provided a cross sectional view and a
perspective view of the areas 5 around water outlets

49a aRdfé8bipyoviadedigs.drdi nagdood®, 3here are provided a
respectively. Water outlets 49a and 49b are provided

aiads geardingasurfizoe 48dofa gpédspgehembervidw dpEpdded areas
t herebetween. The rest of the configurations are

rfed dter euhbees detralsed it RV idedt irnderii rearoove 30,
so they will not 10 be discussed, while assigning |jke

TRARG I lmer §R5ST t ABFEEOS 1173 P hpoYR are provided with

‘ﬁ%ﬁ{ ura%%g_ackgsiggal mgsh wat er coll%%;%g [ 7the ' sposed
Fear's de portion (downs eard of° Wat er " i ndi’cat 845P

%e?ékg é@n .Of ngrlﬂé di:QQtSH%f 3?1% L}:%ng.{]iga.gtadéi%sl%frgz‘ggéntical

can be conpletely dralined throu er outl et

dhef il e y&F Yodd t1h ec@SH Mat el SABhESt | Ns@r 8h8y will not
groove 30. Moreover, since the configurations,
baincdionssand, ef keglls ohsgugaiing mManhey 4def@thmlidg numerals

surface 48 and water
thereto.

In the above configuration, _residual wash water
collected in the rear side portion (downstream of water flow
indiéated by arrow A) of guiding surface 48 of guiding
member 47 can be completely drained through water outlet 49b.
Therefore, very little wash water remains in drain groove 30.

Moreover, since the configurations, functions and
effects of guiding member 47, guiding surface 48 and water
outlet 49%a in the washing and water-extracting cycles are
identical to those of guiding member 45, guiding surface 46
and water outlet 31 in the first embodiment, their
discussion will be omitted.

In accordance with the second preferred embodiment of
the present invention described above, draining of water can
be performed efficiently, while avoiding operational failure

during water-extracting cycles due to suds. This is done by
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outlet 49a in the washing and water-extracting cycles
are 20 identical to those of guiding nenber 45,

gui ding surface 46 and water outlet 31 in the first
enbodi nent, their discussion will be omtted. In
accordance with the second preferred enbodi nent of

the present invention described above, draining of
water can 25 be perforned efficiently, while avoiding
operational failure during water-extracting cycles due

&f&éﬁgkhgTbﬁ§ Eﬁdgo%%d”Mééé nggﬁtkegaEQEj§Hgsw9@Qr outlets
wash water toward the water outlets and di scharging

drientit Bendghihbhe thed Nncigfdigherhly.dASi@ cEFASEAURNEE, As a
rinsing and water-extracting cycles can be perforned
angegigrett, and nebtrey - exid ackitey -extesctamdie dycles can  be
shortened. (Third preferred enbodi nent) Referring to
i germad amg S5Bestihede aredprwatieiedest1dctings times can be
sectional view and a perspective view of the areas

St er outlet 31 provided in drain groove 30,
respectively. @uiding surface 51 of guiding nenber 50
is shaped so it concaves down, and a bottom portion

of qui.gin rf 1 i ding menber 50 is
dispoégglggc%%ﬁggg%F% f%g %&Pﬁgggmater outlet 31 into
two parts. Further, in order to nmake the |evel drop

between water tub 19 and drain groove 30 |ess abrupt,
si dewRlelFe3@an@f € aipn o@r.00¥g 30d S5Pr owirded Whth provided a

sl oped surface 52. Al so, guiding nmenmber 50 is provi ded
Mt d s Ssdetwankhd twieonaedt dHopbrepdstafregurikwigof the areas
surface 51
around water outlet 31 provided in drain groove 30,
respectively. Guiding surface 51 of guiding member 50 1is
shaped so it concaves down, and a bottom portion of guiding
surface 51 of guiding member 50 1is disposed such that it
divides water outlet 31 into two parts. Further, in order
to make the level drop between water tub 19 and drain groove
30 less abrupt, sidewall 30a of drain groove 30 is provided
with sloped surface 52. Also, guiding member 50 is provided
with side walls to connect both ends of guiding surface 51
to sidewall 30a. The other configurations are identical to
those described in the first embodiment, and their
discussion will be omitted, while assigning like reference
numerals thereto.

By shaping guiding surface 51 of guiding member 50 to

concave down as above, turbulent flow of suds and wash water

can be avoided and controlled, so that they can be directed
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20 to sidewall 30a. The other configurations are
identical to those described in the first enbodi nent,
and their discussion will be omtted, while assigning
1ike reference nunerals thereto. By shapi ng guiding
surface 51 of guiding nenber 50 to 25 concave down as
above, turbulent flow of suds and wash water can be
avoi ded and controlled, so that they can be directed
-16 to water outlet 31 snoothly. Moreover, sl opped

SUrf2€8r S3ucReeViddedsf o f1o7 M a pBrecgeadual Jevwel diPPace 52

bet ween water tub 19 and drain groove 30 al s6

SHRPI @SS eSo thernt W b @t F4 Ova Df 1 e SIS A MBEHeY¥At fhter tub
Overall, this change leads to a better 5 managenent

o aveshdwedrerg ol s BB dsovas eppoeitses Sle turbulent flow of
Furt hernore, by shaping the guiding surface 51, it can

Pt ernavi wast st ewr nd Qreesslul e Tricertandaigbdadorce a better
applied fromrotary drum 17 which is rotated at high
RPARMEHY The'astmtertextaaEtswds cyeletan Furtaer31py

di sposi n ui di ng nmenber 50 such that it splits water
outIeFu§%hgﬁP8rFmobﬁéﬁ@?Plfﬁ%1“%%?9%%ﬁ%ﬂg Toffactedtinit can

t . Si d ti d t f ter fl .

IS LEnLAATEPE L) Clemaean of el et P e pooases
b i ned t t .

Tt poae oy bl L eauh et Pt ios e

wdt & -ad b r HEO0VE 1dn addition, since the pressure
acting on the Tside of guiding surface 51 that is to

f or ce rshewat &y aldspSsdsgi BiuQ Malemandd et 581 JRGUrhat it
only negligible | oss, the

splits water outlet 31 into two parts, the wash water
collected in ;he rear side portion (downstream of water flow
indicated by arrow A) of guiding surface 51 of guiding
member 50 can also be drained through water outlet 31
completely, so that very little wash water remains in drain
groove 30. In addition, since the pressure acting on the
side of guiding surface 51 that is to force wash water and
suds into water outlet 31 incurs only negligible loss, the
wash water and suds are guickly drained. The curved surface
can be formed of multiple continuous surfaces to have the
same effect.

Moreover, since the configurations, functions and
effects of guiding member 50, guiding surface 51 and water
outlet 31 are identical to those of guiding member 45,
guiding surface 46 and water outlet 31 in the first

embodiment, their discussion will be omitted.
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wash water and suds are quickly drained. The curved
surface 20 can be fornmed of multiple continuous
surfaces to have the sanme effect. Mreover, since the
configurations, functions and effects of guiding
menber 50, guiding surface 51 and water outlet 31 are
identical to those of guiding nenber 45, 25 guiding
surface 46 and water outlet 31 in the first

enbodi nent, their discussion will be omtted. -17 In

accor dance W ddudde Lhind dyef e ed W%@é@@'rg%at MoodNeent of

present invention described above, ile having a

Conf i gteadion enedhetbh 0 desterbabit haband, Wilile having a
pressure or centrifugal force of wash water, the

conbiderdt fdrowenbbiads th ansk weshwivahetandnwhied pressure or
avoi ded, thereby preventing the wundesirable

eramer afuaml of ondeli of onabhswdserkFurthrerfutihulanti dihgv of suds
the suds and wash water toward the water outlet with

% e GBHEgurcat oS advepeeari orBle el upsedgatisg the

SHE IS v SR g SR P mrgUed. Farther, by
%g%&ﬂ%%x%rhls Qaggg wgé%ow%té£n§|ngrg ghe w%ggrrgatlet with

act cycl es er P or ned

and YBLEL - @ntfgﬁhkggiBh”e% C%@%?%Hfﬁ“&%“%ﬁﬂ%ﬁ%gtﬁhe to suds

Preferred E ment) 15 Fi s an explo

OLk SPRCt hygiMbaW diht r%J'WgteéﬂeﬁEEﬁﬁﬂﬁﬁat é¥cle, and the
gui ding nmenber 53 to the vicinity of water  outlet 31

yoat ot -ekexek i a1 el rady N ogicevel S0,imitdviddy. 6Bvpravideshis change
allows rinsing and water-extracting cycles to be performed

as desired and water-extracting times can be reduced.
(Fourth Preferred Embodiment)

Fig. 6A is an exploded perspective view illustrating
an attachment of guiding member 53 to the vicinity of water
outlet 31 provided in drain groove 30, and Fig. 6B provides
a cross sectional view illustrating guiding member 53
attached to drain groove 30.

As shown in the figures, guiding member 53 is of an
approximately rectangular shape with an opening 54 and is
detachably attached to drain groove 30. Guiding member 53
has protrusions 55 protruding backward at its left and right
lower portions. Further, engagement portion 57 are formed

as one body with the rear lower portion of drain groove 30
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a cross sectional viewillustrating guiding nmenber 53
20 attached to drain groove 30. As shown in the
figures, guiding nenber 53 is of an approximtely
rectangul ar shape with an opening 54 and is
det achably attached to drain groove 30. Quiding nmenber
53 has protrusions 55 protrudi ng backward at its left
and right 25 | ower portions. Further, engagenent
portion 57 are forned as one body with the rear |ower
ROr birowiak drat8sge80Ves 3G trel&Hed JF,0Vi 0fn I 3RS 86 attach
therebelow. In order to attach guiding nmenber 53 to
glriadimggrmemiee 30,5r b r usdadns §boave 3ImseptedriBions 55 are
recesses 56 and top surfaces of protrusions 55 are
vintte ttecdmmdm & uidcesp cfuehgegeneit ppot tusnons 55
5 57. Then, the front portion of guiding nenber 53 is
%ﬁ%«ﬁPGQ%ﬁ@h@lFPomh%xﬁQﬁQﬁmoﬁuéfQFﬁSgﬂ&nﬁﬁQKH¢mﬁnt portion
crewing it intqo screw hales provided at the front | ‘
5§7art e Ghal hLgFGoPe Ta.on Iigfrt%%%dl‘i“ﬂ MegogFeni-ngls fixed
ui din er 8, which is
QH%%eQ dgﬁm%?F%hﬁ?o?ngfg?nfH&Woﬁﬁ E%%u%ﬁf?%}ng it into
fé%yvf&lh(éso\%:d\/ql.@d dahf e&jié of‘rc%t §9€:¥? hréslp &Za%n %roove 30.

ur| ng t er-extracting proce respec

matialer OUthet 1 8, @gg%fﬂ(?n%q po&hh@'ﬂngg BEhB0HeE3 has wall

apprOX|nater horizontally fromthe top end portion

rovadd Benti @Rid8. ifl adisppeEdi bkt S HOnfdguLeder flow
to cover at least part of 15 water outlet 31.

ivotieoavterd  guiai gy enmbest H31 @bsb dibsectioh odpeatagyS54rum 17
sl opped surface 60 at a position corresponding to
digt ingok ¢ onass rveki recspoct Ao aRRer withetre®pect to water

| ocat ed
outlet 31, and flange portion 59 extended approximately

horizontally from the top end portion of wall portion 58.
Flange portion 59 is configured to cover at least part of
water outlet 31. Moreover, guiding member 53 also has in it
opening 54 slopped surface 60 at a position corresponding to
wall portion 58 with respect to water outlet 31 located
therebetween, wherein slopped surface 60 is formed as one
body with guiding member 53 from a top portion of drain
groove 30 to'the vicinity of water outlet 31. The other
configurations of the third embodiment are identical to
those described in the first embodiment, and their
discussion will be omitted.

As described above, guiding member 53 having the above
configuration includes wall portion 58 and flange portion 59

that serve as guiding surfaces and also has slopped surface
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t her ebet ween, wherein sl opped surface 60 is fornmed as
one body with guiding nenber 53 froma top portion of
drain 20 groove 30 to the vicinity of water outlet 31.
The other configurations of the third enbodi nent are
identical to those described in the first enbodi nent,
and their discussion will be omtted. As described
above, guiding nmenber 53 having the above 25
configuration includes wall portion 58 and fl ange

gOr £bPRe@%ast Rk TRIME @S S, Hi NI BHET 2685+30d sAl%P make the
has sl opped surface -19 60 forned as one body

Idves eWdt ifebahctuneitvens twat@kettbe 19 exed dirbfier efesove 30
bet ween water tub 19 and drain groove 30 nore
preluadradha . conflilgur at¢ant pkest &bt acteiesnd ofittachment of
gui di ng nenber 53 to water tub 19 nore effortless.

Furdireg  menber | Spoeei oat 68, tibahfempoet e6fic58 lesisoppEdrther,
surface 60 and water outlet 31 are better integrated.

Yl adePErofan PRis flgesigrrdetier aPrestlorrast s wifdgsrce 60 and

and wash ﬁgter in the drain groove and toward the

YRt SUErEE by apbPyPid Eier B It etSur elin ddfkition, this
é&éégﬁ'ﬁgkég t&@%g@%§rwg éeéudﬁsaﬁd;§§gﬁtw F%g %@S£ﬁe drain

and wash water can be drained éefficien

Fdher add thgahlr sinko ®Qﬂé£r‘éuﬁiéﬁr?ghggpgggqggtSthereon

al t hough rotary drum 17 having rotating

piSssEeat f oher @ BéEONohSokNshal hedesuehtlBat 1AS a result,
rotational axis is declined toward the rear portion

Wi stdeswadshamg wbsHracht ¢, caotises yd o ime d 7e £81c 8501 Pe
arranged such that its rotational axis is

appr oXiuratelry Hor ithentfalzst to fourth preferred embodiments,
although rotary drum 17 having rotating shaft 20 at its
center of rotation is installed such that its rotational
axis 1s declined toward the rear portion of the washing
machine, rotary drum 17 can also be arranged such that its
rotational axis is approximately horizontal.

Further, in the first to the third embodiments, the
guiding members can be formed as one body with water tub 19
or formed as separate components as in the fourth preferred
embodiment.

- As discussed above, the drum type washing machine in
accordance with the present invention is capable of
directing suds and wash water toward the water outlet
effectively even when residual wash water is collected in

the inner bottom portion of the water tub and when the space

between the water tub and the rotary drum is filled with
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Further, in the first to the third enbodi nents, the

gui di ng nenbers can be forned as one body with water

tub 19 or formed as separate conmponents as in the

fourth preferred 20 enbodi ment. As di scussed above,

the drum type washing machine in accordance with the
present invention is capable of directing suds and

wash water toward the water outlet effectively even

when residual wash water is collected in 25 the inner

dhotd ommpartd o of i@epfgbgﬁtéUQna%%éM%%ldH%iEﬁggfhre due to
bet ween the water tub and the rotary drumis filled

Mdd), - 2hsudser harief oe, ihppseyent satsropetabtonal cycle,
failure due to suds, and perforns an inproved

et mrb e x peadbirng ngy ct ensindierably petéorekngactbsgngycles as
and water-extracting cycles as desired. Therefore, the
dgFirgencyToereReraas gy afdchtirncy ps ﬁ@ﬁr@ﬁﬁhlng machine

consi derably. Wile the invention has been shown and
Je%sjé?ﬁ’lt%‘be%ch’flﬂ%%%@%]tyto the preferred enbodi ments,

it w nder st ood . those skilled in the art

t hat béﬁl kE%aHE€§1 ?%ﬁl??@&tﬁ§%¥qnﬂP4:d%%ﬂElbed with

h rit 10 an of t
AR PR O CLOMAPE SR AL S SO B oo
1:95} aldpRikd Sigidi 1 A LS ligq ¥Re V‘@%@ n%h%(:h'v%?lggtgpr 'cﬁ'a?xg_;es and
a water tub suspended in ‘the washi ng machi ne;
eyd 1 fkEd €8bn & OhayYodr Wageotataklye isdaid 8ty i frdethe spirit

and scope of the invention as defined in the following

claims.
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water tub such that a central axis of rotation of the
rotary drumis horizontal or slanted with respect to
a horizontal direction; a water outlet provided on a
bottom portion of the 10 water tub; a notor for
rotating the rotary drum a water supplying unit for
supplying wash water into the water tub; a water

drai ning unit for draining the wash water from 15 the
wat er tub; and a controller for controlling operations

wiat hes ot ofeq the. water supplying unit and the water
draining unit to thereby performa washing, a rinsing

and a water-extracting process, 20 wherein a guiding

menber with a guiding surface is installed on an

1 nner aAbdrtemtport washahqgt hachaner coprtieideaci | itate

coll ection of the wash water and guide the collected

wash wawetetrowaicd stispewdeer iautthet weishiimg tdaehine;

wat er -extracting process. 25 2. The washi ng machi ne of

cl ai mP1,C¥her®i Frahergbpayngroy nehbdeably iimstalllled, in the
wth respect to the water outlet, |ocation, on the

St Hant ST AT @ r SRt Fdhat X 4P r @Bt FBRatoPNL RS the rotary
SELECYp U SHALDD LB MELSL AR LI BACRSS, o Bl soncas
S tion;

a water outlet provided on a bottom portion of the
water tub;

a motor for rotating the rotary drum;

a water supplying unit for supplying wash water into

the water tub;

a water draining unit for draining the wash water from
the water tub; and

a controller for controlling operations of the motor,
the water supplying unit and the water draining unit to
thereby perform a washing, a rinsing and a water-extracting
process,

wherein a guiding member with a guiding surface is
installed on an inrer bottom portion of the water tub to
facilitate collection of the wash water and guide the

collected wash water toward the water outlet during the
water-extracting process.

2. The washing machine of claim 1, wherein the guiding
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5 that its top end |l eans toward the upstream si de of
the rotational direction of the rotary drum during
the water- extracting process. 3. The washi ng nachi ne
of claiml1l or 2, wherein another 10 water outlet is
provided on the bottom portion of the water tub such
that the water outlet and said another water outl et
are | ocated on opposite sides with respect to the
guiding nenber along the rotational direction of the

KA Y drdiminke A1 e washi ngJdmehine of %‘?Déf Otﬂrﬁg%‘} outlet

clains 1 to 3, wherein the guiding surface o

@bl ingh resher heUrdtem s Hrawak dst e YRSty eadt st den®f Hheection
rotational direction of the rotary drumduring the

afattene exdtacyi dgupr cdcedsigortHeormete ofextarpttit @y i byooéss, and
conti nuous surfaces. 20 5. The washi ng nmachi ne of

Wi amidingieserfiager edesseel gdidinggmeoverel iomgatedided such
a direction of the central axis of rotation of the

Ytar y tEr ukPP s girbvil@adsonteerdnridre bopssreaporsida of the
of the ter tub, and a water outlet is provided on

2 At i3 bnfpEPEF dAN oo &t heNBr &9t agi¥oodEUm - SrgnoTHene water-

ggﬁﬁéggﬁlﬂachine of claim5, wherein the guiding
e |

h
er Iﬁ%ﬁﬁ:é§%fguiding surface having a wall

portion installed on the downstream side with respect
to the water outlet along the rotational direction of

3he rohar WaHHMP wikhNge t Be WatLim ext bactd NgyREPELSS another
and a flange portion extending froma top end portion

witdiheowmaldt postppoayided an the bottom portion of the water
tub such that the water outlet and said another water outlet

are located on opposite sides with respect to the guiding

member along the rotational direction of the rotary drum.

4. The washing machine of any one of claims 1 to 3,
wherein the guiding surface of the guiding member curves
toward the upstream side of the rotational direction of the
rotary drum during the water-extracting process or formed of

a plurality of continuous surfaces.

5. The washing machine of claim 1, wherein a recessed
drain groove elongated in a direction of the central axis of
rotation of the rotary drum is provided on the inner bottom
portion of the water tub, and a water outlet is provided on

a bottom portion of the drain groove.
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sl oped surface installed on the upstreamside with
respect to the water outlet along the rotationa
direction of the rotary drumduring the

wat er - extracti ng process, wherein the 10 wall portion
being parallel to a plane perpendicularly
intersecting a central axis of the rotary drum the
flange portion covering at |east part of the water
outlet, and the sloped surface extending from an

alpper TRAr Lm0y tREcHIALN ofIr 004 emt & anyALeai Aeahd h§uiding
wat er outlet, the water outlet 15 being interposed

rReipaeenihbeudakl Porgddien mndstih€agleoprEvipgr td ORall. portion
The washi ng machi ne of claim6, wherein the guiding
iswrtfeddescanoh t hee sdopped reant aciedof wihk geisgert nenbelie water
are 20 forned as one body, and are attached and fi xed
qutafe diandg tdroovetagiomhe vAibheagliemclvifnetbe amptary drum
one of clainms 1 to 7, wherein, at an initial stage of ,
Y- ashhRg Priotesxt 1 aet D59 c GRAATr 2pér for fdagge portion

R R Bl I S
I A h t t uck
oyl oaded L0ARELCOURy SEATLG, 005 SN P, ospecs

tr&t@ﬁéosbalterdia@&té@na%nghecr{eot%Magwmur&ﬂ%&q n of the

detergent-foan1 generating process I's opposite tot
tdtd e daledu b X tRethdige ProOgessct Ing ThEoMBSH] Ngherein the

machine of claim2, wherein a cutoff portion is

Waar lmegbdnt imnr ede inowe paparltliedn ab t ke @ukdengperpendicularly
intersecting a central axis of the rotary drum, the flange
portion covering at least part of the water outlet, and.the
sloped surface extending from an upper portion of the drain
groove to an area near the water outlet, the water outlet

being interposed between the wall portion and the sloped

portion.

7. The washing machine of claim 6, wherein the guiding
surface and the slopped surface of the guiding member are
formed as one body, and are attached and fixed in the drain

groove.

8. The washing machine of any one of claims 1 to 7,
wherein, at an initial stage of the washing process, the
controller performs a detergent-foam generating process for

rotating the rotary drum at a rotational speed that allows
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surface where the guiding surface contacts a rear
portion of 10 the water tub. 10. The washi ng machi ne
of claimb5, wherein the guiding surface of the
gui di ng nmenber curves toward the upstream side of the
rotational direction of the rotary drumduring 15 the
wat er - extracti ng process; a bottom portion of the
gui di ng nmenber divides the water outlet; a sl opped
surface for suppressing a turbulent water flowis

W ded) badde: ndraidh goove atud sicdeyal kehbereaf lan inner
and the guiding nenber is provided with a side

Surirape dar senngesi Bg kol endsrof drdfd, t RRdgWrH Nngotational
surface to the sidewall. 11. The mashing machi ne of

diil red g ipn Whelr eithvet he oguirgi ngrumentering ptbei dédtedkgént-foam
an opening for allowing the wash water to flow

ddrermitiing  grebdssd nstal [erbdnitde e ai Ph@5 gioovehey water-
inserting protrusions forned on a rear portion of the

i 10 Ho- HeECe Tt o recesses provided on a rear side

of -25 the drain groove and screwing a front portion

of the guiding nmenber to a front portion of the drain

roove 12. _The_washi ng. nachi ne of clal 5. .wher. |n
?he gU|8|nwaS lﬁ%nb%?cgé proV?deg" hzgh g&?ﬁ%ﬁ% gy cutoft

;% 193 Eh \(ﬁrﬁ{ﬁv‘@{%er tPedfOWotw%@ Cpll.:@l r@ngfgrﬁ}e guiding

gU| ng surfa orne

W £ 2 RO H OFe aftele agfil @ s@@f&é@%@?ﬂ:&@% ng te@m pBetion of
wal | portion substantially in a horizontal direction,

tie wetdr paisj on being | ocated on the 10 downstream

side with respect to the water outlet along a

10. The washing machine of c¢laim 5, wherein the guiding
surface of the guiding member curves toward the upstream
side of the rotational direction of the rotary drum during
the water-extracting process; a bottom portion of the
guiding member divides the water outlet; a slopped surface
for suppressing a turbulent water flow is provided in the
drain groove at a sidewall thereof; and the guiding member
is provided with a side surface for connecting both ends of

the guiding surface to the sidewall.

11. The washing machine of claim 5, wherein the guiding
member is provided with an opening for allowing the wash
water to flow thereinto, and 1is installed in the drain
groove by inserting protrusions formed on a rear portion of

the guiding member into recesses provided on a rear side of
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rotational direction of the rotary drum during the
wat er - extracting process, and one end of the flange
portion form ng one side of the opening. .15 13. The
washi ng machi ne of claim 12, wherein the flange
portion covers at |east part of the water outlet.

the drain groove and screwing a front portion of the guiding

member to a front portion of the drain groove.

12. The washing machine of c¢laim 5, wherein the guiding
member is provided with an opening for allowing the wash
water to flow thereinto, and the guiding surface of the
guiding member 1s formed of a wall portion and a flange
portion extending from the wall portion substantially in a
horizontal direction, the wall portion being located on the
downstream side with respect to the water outlet along a
rotational direction of the rotary drum during the water-
extracting process, and one gnd of the flange portion

forming one side of the opening.

13. The washing machine of claim 12, wherein the flange

portion covers at least part of the water outlet.
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