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(54) DRUM WASHING MACHINE AND WASHING METHOD THEREOF

(57)  Awashing machine includes an outer tank (204)
installed inside a main body (200); a first inner tank (206)
located inside the outer tank; a second inner tank (208)
located inside the outer tank; a first shaft (214) connected
to the first inner tank; a second shaft (216) connected to
the second inner tank; a motor (210) configured to supply

rotational force, connected to the first and second shafts;
and a clutch configured to supply the rotational force from
the motor to the first and second shafts independently,
the clutch (212) connected between the first shaft, the
second shaft, and the motor.

FIG.2
206 o4 208 2/00
| | ‘
A,
IESSSSSESSSS I
202f’7 1%7
_jﬁ%l\ 216
_% 212 3
| Ik NI | 210

Printed by Jouve, 75001 PARIS (FR)



1 EP 2 966 209 A1 2

Description
Cross-Reference to Related Application

[0001] This application is based on and claims priority
to Korean Patent Application No. 2014-0086171, filed on
July 9, 2014, the disclosure of which is incorporated here-
in in its entirety by reference.

Field

[0002] Embodiments according to the present disclo-
sure relate to washing machines, and more particularly,
to drum washing machines and methods of washing laun-
dry using such machines. In an embodiment, a washing
machine includes a type of dual drum that includes an
internal drum, which makes it possible to realize a greater
variety of washing patterns or programs by using a clutch
to independently control the direction of each drum’s ro-
tation and the rotational speed of each of the drums, and
which improves cleaning by generating a frictional force
between laundry items using the motive power produced
by the drums.

Background

[0003] In general, a washing machine is an item of
equipment that cleans laundry such as clothes by rotating
water and detergent in a tub. Washing machines can be
categorized as either vertical washing machines or drum
washing machines based on the orientation of the tub in
which the laundry is placed. A drum washing machine
has a drum whose axis of rotation is horizontal. Laundry
is placed inside the drum, is moved vertically (up and
down) by the rotation of the drum, and is cleaned while
moving.

[0004] As noted, in general, the drum of a drum wash-
ing machine has a horizontal axis of rotation; however,
itis possible for the drum torotate at some differentangle.
A drum washing machine with a horizontal or nearly hor-
izontal axis of rotation makes laundry rotate inside the
drum in the circumferential direction.

[0005] Accordingly, the laundry moves inside the drum
due to centrifugal force caused by the drum’s rotation
and due to friction between the items of laundry and be-
tween the laundry and the inside wall of the drum. De-
pending on the rotational speed of the drum, the laundry
moves circularly along the inside wall of the drum or it
falls from the upper part of the drum to the lower part of
the drum due to gravity.

[0006] The movement of the laundry inside the drum
has a significant impact on washing effectiveness. That
is, the movement of the laundry cleans the laundry evenly
by changing the amount of contact between the laundry
and the drum wall. Also, increasing the centrifugal and/or
frictional forces applied to the laundry improves washing
effectiveness.

[0007] FIG.1isacrosssectional view of aconventional
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drum washing machine.

[0008] Referringto FIG. 1, the drum washing machine
includes a cabinet 100 which has an opening at the front
side, a tub 102 which is installed inside the cabinet to
contain washing water, and a rotatable drum 104 which
is installed inside the tub 102 to contain the laundry and
detergent.

[0009] The drum 104 has afront opening as in the cab-
inet 100 and the tub 102, and a motor fixed to the back
of the tub is installed outside the drum and causes the
drum to rotate around a horizontal axis. Accordingly,
when the motor operates, the drum 104 produces awash-
ing action by rotating around the horizontal axis.

[0010] Further, many lifters 106 protruding toward the
center of the drum are installed on the inside wall of the
drum 104 and help improve washing effectiveness by
lifting the laundry while the drum 104 rotates to increase
movement of the laundry.

[0011] However, conventional drum washing ma-
chines are equipped with a single drum and the laundry
moves only along the inside wall of the drum in the cir-
cumferential direction. Therefore, conventional drum
washing machines cannot induce more complex move-
ment of the laundry such as movement in the axial direc-
tion and/or rotational movement. Also, conventional
washing machines with one drum cannot apply extra
power to generate more complex movement of the laun-
dry. Consequently, washing effectiveness is limited be-
cause of the limited movement of the laundry. This can
be a problem because, as a result, washing time and
electricity consumption increase to compensate for the
limited washing effectiveness.

Summary

[0012] In view of the above, embodiments according
to the presentinvention provide a drum washing machine
thatincludes a type of dual drum that includes an internal
(second) druminside afirstdrum, which makes it possible
to realize a greater variety of washing programs through
independent control of each drum’s direction of rotation
and through control of each drum’s speed of rotation us-
ing a clutch, and which improves washing effectiveness
by generating a frictional force between items of laundry
through relative motive power between the first drum and
the second drum.

[0013] In an embodiment according to the invention, a
washing machine includes: an outer tank installed inside
a main body; a first inner tank located inside the outer
tank; a second inner tank located inside the outer tank,
and which can operate independently from the first inner
tank; a first shaft connected to the first inner tank; a sec-
ond shaft connected to the second inner tank; a motor
configured to supply rotational force, connected to the
first and second shafts; and a clutch configured to supply
the rotational force from the motor to the first and second
shafts independently, the clutch connected between the
first shaft, the second shaft, and the motor.
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[0014] Further, the clutch can control rotation speed
and rotation direction of the first and second shafts inde-
pendently through the independent supply of the rota-
tional force.

[0015] Further, in an embodiment, the second inner
tank is inside the first inner tank.

[0016] Further,inan embodiment, the depth of the sec-
ond inner tank may be less than or equal to the depth of
the first inner tank.

[0017] Further, in an embodiment, a lifter of the first
inner tank and a lifter of the second inner tank may be
located the same distance from the axes of rotation of
the first inner tank and the second inner tank.

[0018] In another embodiment according to the
presentinvention, a washing control method in a washing
machine with a first inner tank and a second inner tank
inside an outer tank includes: generating, with a motor,
a rotational force required for the rotation of the first and
second inner tanks; supplying the rotational force inde-
pendently to a first shaft connected with the first inner
tank and to a second shaft connected with the second
inner tank through a clutch connected to the motor; and
controlling the first and second inner tanks independently
according to a pattern or program selected from a number
of predetermined patterns or programs through inde-
pendent supply of the rotational force.

[0019] Further, the predetermined patterns may in-
clude: afirst pattern where the firstinner tank is stationary
and the second inner tank rotates in the normal (forward)
orreverse direction, a second pattern where both the first
and second inner tanks rotate in the normal (forward)
direction, a third pattern where the first inner tank rotates
in the reverse direction and the second inner tank rotates
in the normal (forward) direction, a fourth pattern where
the secondinnertank stops and the firstinner tank rotates
in the normal (forward) or reverse direction, a fifth pattern
where both the first and second inner tanks rotate in the
reverse direction, and a sixth pattern where the firstinner
tank rotates in the normal (forward) direction, and the
second inner tank rotates in the reverse direction.
[0020] In another embodiment according to the
presentinvention, a washing control method includes se-
lecting a pattern or program from a number of washing
patterns or programs in a washing machine that includes
afirstinner tank and a second inner tank, where the pat-
terns/programs may include: a first pattern where the first
inner tank is stationary, and the second inner tank rotates
in the normal (forward) or reverse direction, a second
pattern where both the first and second inner tanks rotate
in the normal (forward) direction, a third pattern where
the first inner tank rotates in the reverse direction and
the second inner tank rotates in the normal (forward) di-
rection, a fourth pattern where the second inner tank is
stationary and the first inner tank rotates in the normal
(forward) or reverse direction, a fifth pattern where both
the first and second inner tanks rotate in the reverse di-
rection, and a sixth pattern where the first inner tank ro-
tates in the normal (forward)direction, and the second
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inner tank rotates in the reverse direction.

[0021] Inembodiments according to the presentinven-
tion, washing effectiveness is improved using a dual
drum structure including an internal drum, thereby real-
izing a greater variety of washing programs through in-
dividual control of the direction of rotation of each drum
and through individual control of the rotation speed of the
drums, using a clutch. Also, washing effectiveness is fur-
ther improved by generating a frictional force between
items of laundry through the relative motive power be-
tween the first drum and the second drum.

Brief Description of the Drawings
[0022]

FIG. 1 is a cross-sectional view of a conventional
drum washing machine.

FIG. 2 is a diagram of an example of a dual drum
washing machine in embodiments according to the
present disclosure.

FIGs. 3A, 3B, and 3C are diagrams illustrating how
rotation is controlled in a dual drum washing machine
in embodiments according to the present disclosure.
FIG. 4 is a flowchart of an example of a washing
control method in an embodiment according to the
present disclosure.

Detailed Description

[0023] Hereinafter, embodiments according to the
present invention will be described in detail with refer-
ence to the accompanying drawings.

[0024] In the following description, well-known func-
tions or components will not be described in detail to
avoid unnecessarily obscuring aspects of the present in-
vention.

[0025] FIG. 2 illustrates an example of a structure of a
washing machine equipped with a dual drum in embod-
iments according to the present disclosure.

[0026] Hereinafter, each componentin a washing ma-
chine of the present disclosure is described in more detail
with reference to FIG. 2.

[0027] The washing machine is equipped with a cabi-
net 200 corresponding to a main body, which is the ex-
terior of the machine. At the front side of the cabinet 200,
an opening 202 is built to allow laundry (e.g., clothes) to
be placed into the cabinet 200.

[0028] The opening 202 may be opened and closed
by a door, which is attached to the cabinet 200. On the
top part of the cabinet 200, there is a control panel (not
shown) which has different buttons to control operation
of the washing machine. The control panel may have a
detergent supply device (not shown) where detergent
may be stored.

[0029] Also, a round-shaped outer tank which holds
water (e.g., during washing) is built inside the cabinet
200, e.g., a round-shaped tub 204 and a rotatable first
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innertank 206, e.g., a rotatable firstdrum, and a rotatable
second inner tank 208, e.g., a rotatable second drum
where the laundry is placed, is installed inside the tub
204.

[0030] The second drum 208 is an internal drum in-
stalled in addition to the first drum 206 in embodiments
according to the presentdisclosure, anditmay be located
inside the first drum 206 as shown in FIG. 2. In terms of
rotation control (control of speed and direction), it can be
controlled independently from the first drum 206.
[0031] Also, the depth of the second drum 208 may be
less than or equal to the depth of the first drum 206, and
lifters (not shown) may be located in the first drum 206
and in the second drum 208. In an embodiment, the lifters
in the first drum 206 and the lifters in the second drum
208 are located the same distance from the axes of ro-
tation of the two drums.

[0032] A drive motor 210 is installed at the back side
of the tub 204 to drive the first drum 206 and the second
drum 208.

[0033] The first drum 206 is a rotatable round-shaped
component inside of the tub 204, and the second drum
208 is a rotatable round-shaped component inside of the
first drum 206. The second drum 208 is installed to allow
rotation relative to the first drum 206. In other words, in
embodiments according to the present disclosure, the
first drum 206 and the second drum 208 have a structure
that allows them to operate independently from each oth-
er; therefore, it is possible for them to rotate at different
speeds and/or in different directions relative to one an-
other.

[0034] Thedrive motor 210 s, in general, a device that
generates power to drive the first drum 206 and the sec-
ond drum 208, and is installed at the back side of the tub
204.

[0035] A clutch 212 is connected between a first shaft
214 and a second shaft 216. The first shaft 214 is con-
nected to the drive motor 210 and to the first drum 206,
and the second shaft 216 is connected to the second
drum 208. The clutch 212 separately provides the rota-
tional force supplied from the drive motor 210 to the first
shaft 214 and to the second shaft 216.

[0036] More specifically, the clutch 212 is located be-
tween the drive motor 210 and the first drum 206 and the
second drum 208, and is individually connected to the
first shaft 214, thereby controlling the rotation of the first
drum 206, and to the second shaft 216, thereby control-
ling the rotation of the second drum 208. Therefore, the
clutch 212 can provide independent control of the first
drum 206 and of the second drum 208 by delivering a
rotational force generated by the drive motor 210 to the
first shaft 214 and/or to the second shaft 216.

[0037] For example, the clutch 212 can respond to a
rotation control input from the control panel and selec-
tively deliver the rotational force from the drive motor 210
to either or both of the first shaft 214 and the second shaft
216. Thatis, the rotational force from the drive motor can
be delivered to either the first shaft 214 or the second
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shaft 216, or it can be delivered to both shafts at the same
time. Also, the clutch 212 can independently control the
direction of rotation of each shaft. That is, one shaft can
rotate in one direction while the other shaft rotates in the
other direction, or both shafts can rotate in the same di-
rection. Furthermore, one shaft can rotate while the other
shaft remains stationary. As a result, the clutch 212 con-
trols the rotational force and also the rotational direction
of the first drum 206 and the second drum 208 according
to the rotation control input.

[0038] FIGs. 3Ato 3C illustrate individual rotation con-
trol in a dual drum washing machine in embodiments
according to the present disclosure. Hereinafter, embod-
iments according to the present disclosure are explained
in more detail with reference to FIG. 2and FIGs. 3Ato 3C.
[0039] First, as illustrated in FIG. 2, the structure of a
dual drum washing machine in the present disclosure
includes a second internal drum 208 in addition to the
first drum 206. In such a dual drum structure, the clutch
212 is coupled to each drum to provide rotation control;
therefore, the rotation speed and direction of the first
drum 206 and the second drum 208 may be controlled
independently of each other.

[0040] Thatis, with regard to controlling the rotation of
the dual drum in the present disclosure, it may be con-
trolled in different patterns: the first drum 206 is stopped
and the second drum 208 rotates normally as shown in
FIG. 3A; both the first drum 206 and the second drum
208 rotate normally as shown in FIG. 3B; and the first
drum 206 rotates in reverse (opposite its normal direction
of rotation) and the second drum 208 rotates normally
as shown in FIG. 3C. A total of at least six different drum
rotation patterns can be realized.

[0041] The six different rotation patterns will be ex-
plained in more detail. In a first pattern, the first drum is
stopped and the second drum rotates eitherin the normal
(forward) direction or in the reverse direction. In a second
pattern, both the first and the second drums rotate in the
normal (forward) direction.

[0042] In a third pattern, the first drum rotates in the
reverse direction and the second drum rotates in the nor-
mal (forward) direction. In a fourth pattern, the second
drum is stopped and the first drum rotates either in the
normal (forward) direction or in the reverse direction.
[0043] In a fifth pattern, both the first and the second
drums rotate in the reverse direction. In a sixth pattern,
the first drum rotates in the normal (forward) direction
and the second drum rotates in the reverse direction.
[0044] By using different rotation patterns such as
those mentioned above, rotation control of the dual drum
according to the present disclosure improves washing
effectiveness since it makes a method of washing such
as scrubbing possible, in addition to a method of washing
that simply uses a difference in height as in a washing
machine with only one drum.

[0045] Thatis, in a conventional single drum washing
machine, only normal rotation or reverse rotation is pos-
sible, and a washing program is applied and the laundry
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is washed only according to the drum’s direction of rota-
tion.

[0046] However, a dual drum washing machine in the
present disclosure not only has normal and reverse ro-
tations, but it can also realize a greater variety of washing
programs through independent control of the direction of
rotation in the first drum 206 and in the second drum 208
and through the difference in rotational speed between
the drums. Also, washing is improved through friction be-
tween the laundry, which is generated by the relative mo-
tive power between the first drum 206 and the second
drum 208.

[0047] FIG. 4 is a flowchart 400 of an example of a
washing control method in an embodiment according to
the present disclosure.

[0048] Inblock402, arotational force is generated with
a motor.

[0049] In block 404, the rotational force is independ-
ently supplied to a first shaft connected with a first inner
tank of the washing machine and to a second shaft con-
nected with a second inner tank of the washing machine
through a clutch connected to the motor.

[0050] In block 406, the first and second inner tanks
are independently controlled according to a pattern se-
lected from a number of predetermined patterns, through
the independent supply of the rotational force. In an em-
bodiment, the patterns include the six patterns described
above.

[0051] According to the present disclosure, as men-
tioned already, washing effectiveness is improved using
a dual drum structure with an internal drum and a clutch,
providing a greater variety of washing programs through
individual control of the direction of rotation of each drum
and through individual control of the speed of rotation of
the drums. Also, washing is improved by generatingmore
frictional force between the items of laundry through the
relative motive power between the first drum and the sec-
ond drum.

[0052] The foregoingdescription, for purpose of expla-
nation, has been described with reference to specificem-
bodiments. However, the illustrative discussions above
are notintended to be exhaustive or to limit the invention
to the precise forms disclosed. Many modifications and
variations are possible in view of the above teachings.
The embodiments were chosen and described in order
to best explain the principles of the invention and its prac-
tical applications, to thereby enable others skilled in the
art to best utilize the invention and various embodiments
with various modifications as may be suited to the par-
ticular use contemplated.

[0053] Embodiments according to the invention are
thus described. While the present disclosure has been
described in particular embodiments, it should be appre-
ciated that the invention should not be construed as lim-
ited by such embodiments, but rather construed accord-
ing to the below claims.

10

15

20

25

30

35

40

45

50

55

Claims
1. A washing machine, comprising:

an outer tank installed inside a main body;

a first inner tank located inside the outer tank;
a second inner tank located inside the outer
tank, and that can operate independently from
the first inner tank;

a first shaft connected to the first inner tank;

a second shaft connected to the second inner
tank;

a motor configured to supply rotational force,
connected to the first and second shafts; and
a clutch configured to supply the rotational force
from the motor to the first and second shafts
independently, the clutch connected between
the first shaft, the second shaft, and the motor.

2. The washing machine of claim 1, wherein the clutch
controls a rotation speed and rotation direction of the
first and second shafts independently through the
independent supply of the rotational force.

3. Thewashing machine of claim 1, wherein the second
inner tank is inside the first inner tank.

4. The washing machine of claim 3, wherein the depth
of the second inner tank is less than or equal to the
depth of the first inner tank.

5. The washing machine of claim 3, wherein the first
inner tank includes a lifter and the second inner tank
includes a lifter.

6. A washing control method in a washing machine
comprising a firstinner tank and a second inner tank
inside an outer tank, the washing control method
comprising:

generating a rotational force with a motor;
supplying the rotational force independently to
a first shaft connected with the first inner tank
andto a second shaft connected with the second
inner tank through a clutch connected to the mo-
tor; and

controlling the first and second inner tanks in-
dependently according to a pattern selected
from a plurality of predetermined patterns
through the independent supply of the rotational
force.

7. The washing control method of claim 6, wherein the
predetermined patterns comprise:

a first pattern where the first inner tank is sta-
tionary and the second inner tank rotates,
asecond pattern where both the firstand second
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inner tanks rotate in the forward direction,

a third pattern where the first inner tank rotates

in the reverse direction and the second inner
tank rotates in the forward direction,

a fourth pattern where the second inner tankis 5
stationary and the first inner tank rotates,

a fifth pattern where both the first and second
inner tanks rotate in the reverse direction, and

a sixth pattern where the first inner tank rotates

in the forward direction, and the second inner 70
tank rotates in the reverse direction.

The washing control method of claim 6, wherein the
second inner tank is inside the first inner tank.

15
A method for controlling washing according to pat-
terns in a washing machine comprising a first inner
tank and a second inner tank, the method compris-
ing:

20

selecting a pattern from a plurality of washing
patterns comprising:

a first pattern where the first inner tank is
stationary, and the second inner tank ro- 25
tates,

a second pattern where both the first and
second inner tanks rotate in the forward di-
rection,

a third pattern where the first inner tank ro- 30
tatesinthe reverse direction and the second
inner tank rotates in the forward direction,
afourth pattern where the second inner tank

is stationary and the first inner tank rotates,

a fifth pattern where both the first and sec- 35
ond inner tanks rotate in the reverse direc-
tion, and

a sixth pattern where the first inner tank ro-
tates in the forward direction, and the sec-

ond inner tank rotates in the reverse direc- 40
tion.
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FIG.4
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GENERATE A ROTATIONAL FORCE WITH A MOTOR [
404
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THROUGH A CLUTCH CONNECTED TO THE MOTOR
406
INDEPENDENTLY CONTROL THE FIRST AND |~
SECOND INNER TANKS ACCORDING TO A
PATTERN SELECTED FROM A NUMBER OF
PREDETERMINED PATTERNS

10



10

15

20

25

30

35

40

45

50

55

EP 2 966 209 A1

Europdisches
Patentamt

European

Office européen

des brevets

=

EPO FORM 1503 03.82 (P04C01)

Patent Office EUROPEAN SEARCH REPORT

DOCUMENTS CONSIDERED TO BE RELEVANT

Application Number

EP 15 16 8173

Category Citation of g;)?eulrenvean;tv;zf;slr:;::hon, where appropriate, tlii)e(ilea\/i;nt glﬁéf%il_ﬁéuoz\llp%l; THE
X CN 2 305 417 Y (CHEN ZHISEN [CN]) 1,3-6,8,[ INV.

27 January 1999 (1999-01-27) 9 DO6F31/00
A * figures * 2,7 DO6F37/30

----- DO6F37/04

X GB 2 368 071 A (NOTETRY LTD [GB]; DYSON 9 DO6F37/12

LTD [GB]) 24 April 2002 (2002-04-24) DO6F37/40
A * page 5, paragraph 2; claim 1; figures 1-8

1,2a-2d *
X,P |EP 2 803 759 A2 (LG ELECTRONICS INC [KR]) |9

19 November 2014 (2014-11-19)
A,P |* the whole document * 1-8

TECHNICAL FIELDS
SEARCHED  (IPC)

DO6F
The present search report has been drawn up for all claims
Place of search Date of completion of the search Examiner
Munich 12 August 2015 Stroppa, Giovanni

X : particularly relevant if taken alone
Y : particularly relevant if combined with another

A : technological background
O : non-written disclosure
P : intermediate document document

CATEGORY OF CITED DOCUMENTS

T : theory or principle underlying the invention

E : earlier patent document, but published on, or

document of the same category

after the filing date
D : document cited in the application
L : document cited for other reasons

& : member of the same patent family, corresponding

1"




EP 2 966 209 A1

ANNEX TO THE EUROPEAN SEARCH REPORT

ON EUROPEAN PATENT APPLICATION NO. EP 15 16 8173

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

10

15

20

25

30

35

40

45

50

55

EPO FORM P0459

12-08-2015
Patent document Publication Patent family Publication

cited in search report date member(s) date

CN 2305417 Y 27-01-1999  NONE

GB 2368071 A 24-04-2002 AT 303465 T 15-09-2005
AU 9202601 A 29-04-2002
AU 2001292026 B2 08-07-2004
CN 1469949 A 21-01-2004
CN 1721613 A 18-01-2006
DE 60113134 D1 06-10-2005
DE 60113134 T2 27-07-2006
EP 1327018 Al 16-07-2003
EP 1482082 A2 01-12-2004
ES 2247169 T3 01-03-2006
GB 2368071 A 24-04-2002
JP 2004511321 A 15-04-2004
MY 128530 A 28-02-2007
W 564274 B 01-12-2003
US 2004019977 Al 05-02-2004
WO 0233159 Al 25-04-2002

EP 2803759 A2 19-11-2014 AU 2012329686 Al 05-06-2014
AU 2012329769 Al 15-05-2014
AU 2012329770 Al 05-06-2014
CN 104040064 A 10-09-2014
CN 104040065 A 10-09-2014
CN 104040850 A 10-09-2014
CN 104264420 A 07-01-2015
EP 2771506 Al 03-09-2014
EP 2771507 Al 03-09-2014
EP 2771964 Al 03-09-2014
EP 2803759 A2 19-11-2014
JP 2014530741 A 20-11-2014
JP 2015501187 A 15-01-2015
JP 2015503312 A 29-01-2015
US 2013111676 Al 09-05-2013
US 2013118212 Al 16-05-2013
US 2013118213 Al 16-05-2013
US 2013118214 Al 16-05-2013
US 2014069149 Al 13-03-2014
US 2014190219 Al 10-07-2014
WO 2013062314 Al 02-05-2013
WO 2013062315 Al 02-05-2013
WO 2013062318 Al 02-05-2013

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

12




EP 2 966 209 A1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

KR 20140086171 [0001]

13



	bibliography
	abstract
	description
	claims
	drawings
	search report
	cited references

