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(57) Abregé/Abstract:

A drum type washing machine includes a water tub; a cylindrical rotary drum rotatably installed in the water tub such that a central
axis of rotation of the rotary drum is horizontal or slanted; 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 the motor, the water supplying unit and the water draining unit to
thereby perform a washing, a rinsing and a water-extracting process. A guiding member with a guiding surface is installed on an
Inner 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.
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ABSTRACT

A drum type washing machine 1ncludes a water tub; a
cylindrical rotary drum rotatably i1nstalled 1n the water tub
such that a central axis of rotation of the rotary drum 1S

horizontal or slanted; a water outlet provided on a bottom

portion of the water tub; a motor for rotating the rotary
drum; a water supplyving unit for supplying wash water 1nto
the water tub; a water draining unit for draining the wash

water from the water tub; and a controller for controlling

the motor, the water supplyling unit and the water dralning

unit to thereby perform a washing, a rinsing and a water-

extracting process. A guiding member with a guiding surface

is 1nstalled on an 1nner 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.
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p 4

DRUM TYPE WASHING MACHIN!

L4 ]

Field of the Invention

The present 1nvention relates to a drum type washing

machine for washing laundry loaded in a rotary drum.

Background of the Invention

A conventional drum type washing machine is shown in

Fig. 7. Below its configuration is described.

As shown 1n Fig. 7, drum 1 provided with multiple drum

perforations 2 in 1its cylindrical surface is rotatably

installed 1n water tub 3. One end of rotating shaft 4 1is

fixed at the center of rotation of drum 1, and its other end

1s connected to drum pulley 5. Motor 6 is connected to drum

pulley 5 via belt 7, so that 1t can rotate drum 1. An
opening of drum 1 1is 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
palancing weight 12 for absorbing the vibrations during the
water—-extracting process. Thnrough water supply valve 13

wash water enters water tub 3, while through water drain
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pump 14 the wash water 1s goes out the tub. Heater 15 heats
the wash water in water tub 3. Controller 16 controls
operations of motor 6, water supply valve 13, water drain
pump 14, heater 15 and so forth, to thereby control a series
of operations 1ncluding washing, rinsing and water-
extracting processes in sequence (see, for example, Japanese

Patent Laid-open Application No. H10-201988) .

Here, the operation of a drum type washing machine

with the above configuration will be described.
It a washing operation of the drum type washing
machine 1s started after loading laundry into drum 1 through

openimg door 8, water supply valve 13 Ls'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 1s closed, and no more water enters the tub.
Thereafter, drum 1 1is rotated by motor 6 at a low rpm,

during which the laundry loaded in drum 1 is lifted up and

then plunged 1nto the water over and over again, so as to
loosen dirt. After a certain period of the wash cycle,

water draln pump 14 1is opened to drain soiled wash water

trom water tub 3, and an intermediate water-extracting

operation 1s performed. Then, a rinse cycle 1s started,

wherein the same operation as described in the washing

process 1s 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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As tor the conventional water-extracting process,
although the drum 1is spun at a low rpm or subjected to an
Intermittent rotation in the initial stage of the water-
extracting cycle to wring out wash water from the laundry,
1t has been Iimpossible to completely eliminate residual
water collecting at the bottom portion of the water tub due
to wvarious factors such as the water drain-hose layout or
different laundry types which can affect the performance of
the draining system.

Moreover, as for the draining conditions or factors

affecting the drain behavior, they depend significantly on

laundry types or operating conditions: the Cype and amount

of detergent in the drum; soil types 1in the laundry.

Because programming a water-extracting process based on such

numerous factors 1s complicated, it 1is performed assuming
the worst conditions for these factors. Consequently, the
duration of the low-rpm or intermittent rotations of the

drum 1s usually set to be excessively long, thereby

undesirably extending the duration of the water—-extracting

process even 1f 1t may be unnecessary.

rurther, 1f the water-extracting cycle is started

while the clothes in the drum are entangled after the wash

cycle, the overall weight distribution in the drum can be

impalanced during the water-extracting cycle. If the water-

extracting process 1s performed in an off-balanced state,

the drum will vibrate greatly as its rotational number hits




10

15

20

2D

CA 02514402 2005-08-03

the vibration resonance point of the water tub and others.
As a result, excessive suds are generated as the wash water
1n the water tub contacts the drum, thereby causing an
operational failure. Further, since the rotational number
of the drum cannot be increased above the vibration

resonance poilnt, desired rinsing and water-extracting

performance cannot be obtalned.

summary of the Invention

It 1s, therefore, an object of the present invention
to provide 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 cycle.

|

In accordance with a preferred embodiment of the

present 1nvention, there 1is provided a drum type washing
machine 1including: 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 1s 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 controller for controlling
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operations of the motor, the water supplying unit and the
water dralning unit to thereby perform a washing, a rinsing
and a water-extracting process, wherein a guiding member
with a guiding surface 1s 1installed on an inner 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.

Brief Description of the Drawings

The above and other objects and features of the

present 1nvention will become apparent from the following

description of preferred embodiments given in conjunction
wlith the accompanying drawings, 1in which:

F1g. 1 1s a lateral cross sectional view of a drum

™ N

type washing machine 1n accordance with a first preferred

empodiment of the present invention;

Fig. 2 sets forth a block circuit diagram of the drum
type washing machine 1in accordance with the first embodiment

of the present 1nvention;

F'1gs. 3A and 3B provide a cross sectional view and a

pr—

perspective view of main components of the drum type washing

machine 1n accordance with the first embodiment of the

i

present 1nvention, respectively;

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

g

perspective view of main components of a drum type washing
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machine 1in accordance with a second preferred embodiment of
the present i1nvention;

Fligs. DA and 5B present a cross sectional view and a
perspective view of main components of a drum type washing

machine 1n accordance with a third preferred embodiment of

the present 1nvention;

Figs. ©6A and 6B show a perspective view and a cross

sectional view of main components of a drum type washing

machine 1n accordance with a fourth preferred embodiment of

—

Che present 1invention; and

F1g. /7 1llustrates a lateral cross sectional view of a

conventional drum type washing machine.

Detaliled Description of the Preferred Embodiments

(First preferred embodiment)

B

Hereinafter, preferred embodiments of the present

invention will be described wlth reference 0O the

accompanying drawings. Here, 1t 1s to be noted that the

present invention 1is not limited thereto.

Fig. 1 1s a lateral cross sectional view of a drum

typeé 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 wilth multiple drum perforations 18 1n 1ts
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cylindrical surface and is rotatably installed in water tub

19. Further, rotary drum 17 is also provided with rotating

snatt (central axis of rotation) 20 at its center of

—

rotation and 1s arranged such that its central axis ot

rotation 1is declined from the front side of the drum type

washling machine toward the rear side thereof. Further,
motor 21 installed at the rear portion of water tub 19 is
connected to rotating shaft 20, so that rotary drum 17 1is
driven by motor 21 to rotate 1n a clockwise and
counterclockwise direction. Further, multiple agitation

plades 22 are disposed on the inner cylindrical surface of

R—

rotary drum 17.

Opening 24 formed at inclined surface 23a of washing

machine main body 23 in the front side of water tub 19 1S

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

loading/unloading of laundry can be done without a user

having to bend down considerably.

wWater tub 19 1s suspended in washing machine main body

vibrate or shake therein. Recessed drain groove 30

elongated in the direction of rotating shaft 20 is formed in

ﬁ

the 1nner bottom portion of water tub 19, and water outlet
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31 1s 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
conault 32 1s coupled to water drain valve (water draining
unit) 33 to drain wash water from water tub 19. Water

supply valve (water supplying unit) 34 supplies wash water

Iinto water tub 19 via detergent dlispenser 35 and water

supply condult 35a. Further, water level detector 36

detects water level in water tub 19.

Fig. 2 1llustrates a configuration of control unit 37.

P

As shown 1n the figure, control unit 37 includes controller
38 with a microcomputer and controls the operations of motor
21, water drain wvalve (DV) 33, water supply wvalve (FV) 34,
and so forth via power switching unit 39, to thereby control
a series of operations including washing, rinsing, and

water-extracting processes 1n 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 1nput 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 commerclal 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 1n draln groove 30 and guide the collected wash water
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toward water outlet 31.

'1g. 3A shows a cross sectional view of a vicinlity of
water outlet 31 1n drain groove 30 while Fig. 3B provides a
perspective view thereof. When viewed from the front, the
rotational direction of rotary drum 17 during the water-
extracting process 1s clockwise (as indicated by arrow A).
Guiding member 45 1is installed 1in the vicinity of water

outlet 31 formed in the inner bottom portion of drain groove

30 disposed on the bottom portion of water tub 19. Guiding

member 45 1is located downstream of the water flow 1ndicated

by arrow A (rotational 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 1is leaning towards the
upstream side of the water flow indicated by arrow A.
Further, gulding surface 46 has cutoff portion 46a at its

rear lower portion connected to the rear portion of water

R—

tub 19, Through the cutoff portion 46a, wash water

i

collected 1n 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. f a washing process

ls 1initiated after loading laundry into rotary drum 17

through opening door 25 and adding detergent into detergent
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dispenser 35, water supply valve 34 is operated, so that
fresh wash water is supplied in water tub 19 via detergent

dlspenser 35 and water supply conduit 35a, while dissolving

detergent therein. Concurrently, rotary drum 17 1s driven
Lo rotate at a first rotational speed (for example, 120

r/min) . At this time, rotarvy drum 17 rotates

counterclockwise (as indicated by arrow B) when viewed from

the front.

As a result of the rotation of rotary drum 17, the

wash water containing detergent therein is agltated and the

detergent is gradually dissolved in the wash water.

Concurrently, the wash water hits sidewall 30a of drain

- —

groove 30 and the top surface of guiding member 45, as

indicated by arrow C. Tnls generates suds with high-

concentration detergent components therein, and thus

generated suds gradually fill up the space between rotary

drum 17 and water tub 109. 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.

e

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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pertorations 18 provided in the cylindrical surface of

rotary drum 17. As this circulation of suds is repeated,

laundry 1s cleaned. After performing this operation for a
preset time until water in water tub 19 reaches A
predetermined level, the rotational speed of rotary drum 17

1s reduced down to a second predetermined rotational speed

(for example, 40 r/min), and a wasnhing cycle is performed

£, rotating rotary

drum 17 1in 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 1is 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 1is

terminated, and a first water draining process 1s performed.
During the first water dralning process, water drain valve
33 1s operated, so soiled wash water is drained. The soiled
wash water 1in 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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process, a tlrst water-extracting cycle is performed.

During the first water-extracting cycle, the
rotational speed of rotary drum 17 is raised to a third
predetermined rotational speed (for example, 900 r/min), and,
by spinning rotary drum 17 at the high rotational speed,
water 1n the laundry 1s extracted therefrom. At this time,

the rotational direction of rotary drum 17 is clockwise (as

indicated by arrow A) when viewed from the front.

Accordingly, the wash water containing the detergent

components thereln 1s directed to guiding surface 46 of

guiding member 45 after being extracted from the laundry and

1S directed,tx> water outlet 31, as indicated.hnf arrow D.
During the first water-extracting process as described above,
wasn water collected in the bottom portion of water tub 109
which interferes with the high-speed water-extracting
rotation of rotary drum 17 or suds generated between rotarvy

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 1is 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

_12_.
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speed (for example, 40 r/min) and a series of control
processes of rotating rotary drum 17 in forward direction,
stopping the rotation thereof, rotating rotary drum 17 in
backward direction and stopping the rotation thereof is
performed repeatedly. As a result, the laundry in rotary
drum 17 1s lifted up by agitation blades 272 disposed on the

inner cylindrical surface of rotary drum 17 and then plunges

into the water upon reaching a specific height, thereby

undergolng agitation motions. This rinsing operation 1is

pertormed for a predetermined time.

Thereafter, a second water dralning process identical

to the first water draining process is performed, and then a

second water-extracting cycle identical to the first water—

extracting cycle 1is performed. Afterward, a third water

dralning process identical to the first and the second water

draining process 1s 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 1is set to be longer than

those of the first and second water-extracting cycles.

With regard to the configuration in which rotary drum

17 1s slantingly disposed with respect to the horizontal

direction as 1n the first embodiment o

L
-y

the ©present

invention, the wash water extracted from the laundry would

pe collected in the rear lower portion of water tub 19

through drum perforations 18 of rotary drum 17. At this

....13_
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time, wash water or suds would move Up along the sloped
surface of water tub 19 due to wind pressure or centrifugal
force of rotary drum 17 rotated at high rpm, ultimately
causing an incomplete draining of soiled wash water and suds.
However, Dy disposing guiding member 45 with the above
configuration in the inner bottom portion of water tub 19,
the movement of wash water and suds in the rotational
direction of rotary drum 17 during the water-extracting
cycle can be blocked by guiding surface 46 of guiding member
45 when the water-extracting cycle is performed. Thus, the
wash water and suds are directed into water outlet 31,

whereby they smoothly exit through the drain.

Purther, 1t 1s also preferable to form guliding surface

46 of guiding member 45 concave down, whereby guiding the

wash water toward water outlet 31 can be done more smoothly.

By 1nstalling guiding member 45 with guiding surface

46 shaped as above, operational failure in the water-

extracting cycle due to suds can be avoided, and water can

pe drained smoothly. Therefore, rinsing and water-
extracting cycles can be performed as desired.

Further, although rotary drum 17 1is 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 1n water tub 19 reaches a predetermined level.

_14__
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(Second preferred embodiment)

Referring to Figs. 4A and 4B, there are provided a
Cross sectional view and a perspective view of the areas

around water outlets 49a and 49b provided in drain groove 30,

respectively. Water outlets 49a and 49b are provided with
guiding surface 483 of guiding member 4] dlisposed
therepetween. The rest of the configurations are identical

to those described in the first embodiment, so they will not

be discussed, while assigning 1like reference numerals

tfhereto.

In the above configuration, residual wash water

collected in the rear side portion (downstream of water flow

indicated by arrow A) of guiding surface 48 of guiding

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 49a in the washing and water-extracting cycles are

1dentical to those of guiding member 45, qguiding 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

R—

pe performed efficiently, while avoliding operational failure

during water-extracting cycles due to suds. This is done by

_15_



10

15

20

2O

CA 02514402 2005-08-03

directing the suds and wash water toward the water outlets
and discharging them through the drain efficiently. As a
consequence, rinsing and water-extracting cycles can be

performed as desired, and water-extracting times can be

snortened.

(Third preferred embodiment)

Reterring to Figs. 5A and 5B, there are provided a
cross sectional view and a perspective view of the areas
around water outlet 31 provided 1in drain groove 30,
respectively. Guiding surface >l of guiding member Eﬂ) 1S
shaped so 1t concaves down, and a bottom portion of guiding

surface 51 of guiding member 50 is disposed such that it

divides water outlet 31 into two parts. Further, in order

Lo 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

wlth side walls to connect both ends of guiding surface 51

to sidewall 30a. The other configurations are identical to

those described 1in 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

R—

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

can be avoided and controlled, so that they can be directed

_16_..
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to water outlet 31 smoothly. Moreover, slopped surface 52
provided to form a more gradual level drop between water tub

19 and drain groove 30 also suppresses the turbulent flow of
suds and wash water. Overall, this change leads to a better

management of wash water and suds to water outlet 31.

Furthermore, by shaping the guiding surface 51, it can

water-extracting cycle.
Further, by disposing guiding member 50 such that it
splits water outlet 31 into two parts, the wash water

collected in the 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 1nto water outlet 31 incurs only negligible loss, the

wash water and suds are quickly 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 1identical to those of guiding member 45,

guiding surface 46 and water outlet 31 in the

first

embodiment, their discussion will be omitted.

-177—
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In accordance with the third preferred embodiment of
Che present 1nvention described above, while nhaving a
configuration enabled to better withstand wind pressure or
centrifugal force of wash water, the turbulent flow of suds
anda wash water can Dbe avoided, thereby preventing the
undesirable generation of additional suds. Further, by
guiding the suds and wash water toward the water outlet with

the above configuration, an operational failure due to suds

can Dbe avoided during a water-extracting cycle, and the
water-extracting cycle 1s improved. Overall, this change
allows rinsing and water—-extracting cycles to be performed

as desired and water-extracting times can be reduced.

(Fourth Preferred Embodiment)

F1ig. O0A 1s an exploded perspective view 1llustrating

an attachment of guiding member 53 to the vicinity of water

outlet 351 provided in drain groove 30, and Fig. 6B provides

a cross sectional view 1llustrating guiding member 53

attached to drain groove 30.

As shown 1n 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

_18_..
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Lo provide recesses 56 therebelow. In order to attach

guiding mempber 53 to drain groove 30, protrusions 55 are
inserted 1nto recesses 56 and top surfaces of protrusions 55

are engaged wlth the bottom surfaces of engagement portion

>/. Then, the front portion of guiding member 53 is fixed
Lo the front portion of drain groove 30 by screwing it into
screw noles provided at the front portion of drain groove 30.
Furtner, 1in 1ts opening 54, guiding member 53 has wall

portion 58, which 1is disposed downstream of water flow

.

1ndicated by arrow A (rotational direction of rotary drum 17
during the water-extracting process) with respect to water

outlet 31, and flange portion 59 extended approximately

horizontally from the top end portion of wall portion 58.

'lange 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

pody with guiding member 53 from a top portion of drain

R

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 theilr

diliscussion will be omitted.

As described above, guiding member 53 having the above

contfiguration includes wall portion 58 and flange portion 59

that serve as guiding surfaces and also has slopped surface

~19-~
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ol formed as one body therewith that functions to make the
level difference between water tub 19 and drain groove 30
more gradual. This configuration makes attachment of
gulding member 53 to water tub 19 more effortless. Further,

wall portion 58, flange portion 59, slopped surface 60 and

water outlet 31 are better integrated. In addition, this
design better directs waste suds and wash water in the drain
groove and toward the water outlet by applying thereon
pressure 1n the direction of the water outlet. As a result,

waste suds and wash water can be drained efficiently.

Further, 1n the first to fourth preferred embodiments,

although rotary drum 17 having rotating shaft 20 at 1ts
center of rotation 1s 1nstalled such that its rotational
axls 1s declined toward the rear portion of the washing
machine, rotary drum 17 can also be arranged such that its
rotational axis 1s approximately horizontal.

Further, 1n 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 1s capable of

directing suds and wash water toward the water outlet

effectively even when residual wash water is collected 1in
the inner bottom portion of the water tub and when the space

petween the water tub and the rotary drum is filled with

~-20-~
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suds. Therefore, 1t prevents an operational failure due to
suas, and performs an improved water-extracting cycle,
thereby performing rinsing and water-extracting cycles as
desired. Therefore, the efficiency of the washing machine
1s 1mproved considerably.

Wnile the invention has been shown and described with
respect to the preferred embodiments, it will be understood
0y those skilled in the art that various changes and
modifications may be made without departing from the spirit

and scope o0f the invention as defined in the following

ciLalms.

-2 -
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What 1s claimed 1s:

1. A drum type washing machine comprising:

a water tub suspended 1n the washing machine;

a cylindrical rotary drum rotatably installed in the
water tub such that a central axis of rotation of the rotary
drum 13 horizontal or slanted with respect to a horizontal
dlrection;

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 1is
installed on an inner bottom portion of the water tub to
facilitate collectioﬁ of the wash water and gquide the
collected wash water toward the water outlet during the

water—-extracting process.

I

2. Ine washing machine of claim 1, wherein the guiding

_22_
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member 1s 1nstalled, with respect to the water ouftler
location, on the downstream side of a rotational direction
of the rotary drum during the water-extracting process, and
the guiding surface of the guiding member is provided such
that 1ts top end leans toward the upstream side of the

rotational direction of the rotary drum during the water-

extracting process.

3. The washing machine of claim 2, wherein another water
outlet 1s provided on 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 guliding member

along the rotational direction of the rotary drum.

4 . The washing machine of claim 2, 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

R—

rotation of the rotary drum is provided on the inner pottom
portion of the water tub, and a water outlet is provided on

a bottom portion of the drain groove.

-7 3
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0. Thne washing machine of claim 5, wherein the gulding
memper 1ncludes a guiding surface having a wall portion
installed on the downstream side with respect to the water
outlet along the rotational direction of the rotary drum
during the water-extracting process and a flange portion
extending from a top end portion of the wall portion; and a
sloped surface installed on the upstream side with respect
to the water outlet along the rotational direction of the
rotary drum during the water-extracting process, wherein the
wall portion being parallel to a plane perpendicularly
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

peing 1interposed 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.

3 . The washing machine of claim 2, 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 laundry loaded in the

_24_
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rotary drum to be stuck on an inner cylindrical surface of
the rotary drum, and the rotational direction of the rotary

drum during rthe detergent-foam generating process 1s

opposite to that in the water-extracting process.

9. The washing machine of claim 2, wherein a cutoff

-

portion 1is formed in a rear lower portion of the guliding

surtface where the guiding surface contacts a rear portion of

the water tub.

10. The washing machine of claim 5, wherein the guliding

surface of the guiding member curves toward the upstream

~—

side of the rotational direction of the rotary drum during

the water-extracting process; a Dbottom portion of the
guiding member divides the water outlet: a slopped surface
for suppressing a turbulent water flow is provided 1in the

drain groove at a sidewall thereof; and the guiding member

1s provided with a side surface for connecting both ends of

the guiding surface to the sidewall.

ﬁ

11. The washing machine of claim 5, wherein the guiding

member 1s provided with an opening for allowing the wash

water to flow thereinto, and is installed in the drain

groove by 1nserting protrusions formed on a rear portion of

the guiding member into recesses provided on a rear side of

Ry

the drain groove and screwing a front portion of the guiding

__25__
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mempber to a front portion of the drair groove.,

12. The washing machine of claim 5, wherein the guilding
menber 1s provided with an opening for allowing the wash
water to rlow thereinto, and the guiding surface of the
guiding member is formed of a wall portion and a flange
portion extending from the wall portion substantially in a
horizontal direction, the wall portion peing 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 end 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.

14 . I'ne washing machine of claim 6, 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 laundry loaded in the

rotary drum to be stuck on an inner cylindrical surface of

the rotary drum, and the rotational direction of the rotary

drum during the detergent-foam generating process is

opposite to that in the water-extracting process.
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FIG.7
(PRIOR ART)
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