
Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
2 

98
7 

90
1

A
1

TEPZZ 9879Z_A_T
(11) EP 2 987 901 A1

(12) EUROPEAN PATENT APPLICATION
published in accordance with Art. 153(4) EPC

(43) Date of publication: 
24.02.2016 Bulletin 2016/08

(21) Application number: 13882099.8

(22) Date of filing: 20.12.2013

(51) Int Cl.:
D06F 17/10 (2006.01) D06F 33/02 (2006.01)

(86) International application number: 
PCT/CN2013/090110

(87) International publication number: 
WO 2014/169679 (23.10.2014 Gazette 2014/43)

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR
Designated Extension States: 
BA ME

(30) Priority: 17.04.2013 CN 201310132537
17.04.2013 CN 201310134110

(71) Applicants:  
• Haier Group Corporation

Qingdao, Shandong 266101 (CN)
• Qingdao Haier Washing Machine Co., Ltd.

Shandong 266101 (CN)

(72) Inventors:  
• LI, Haitao

Qingdao
Shandong 266101 (CN)

• XU, Sheng
Qingdao
Shandong 266101 (CN)

• PENG, Xiuwen
Qingdao
Shandong 266101 (CN)

(74) Representative: Ziebig, Marlene
Straße 4, Nr. 12A
13125 Berlin (DE)

(54) INTEGRATED STRUCTURE OF INTERNAL BARREL AND IMPELLER, WASHING MACHINE 
AND WASHING METHOD

(57) Disclosed are an integrated structure of an in-
ternal barrel and an impeller, a washing machine and a
washing method. The structure comprises an internal
barrel (1) which is used vertically, and at least two water
stirring blades (2) at the internal barrel bottom (11),
wherein the water stirring blades (2) and the internal bar-
rel bottom (11) are arranged integrally; and the water
stirring blades (2) are of a protrusion structure arranged
at the internal barrel bottom (11), each water stirring
blade (2) extends to an internal barrel wall (12) from the
center of the internal barrel bottom (11), and each water
stirring blade (2) raises up and extends in an outward
radial direction of the internal barrel bottom (11) to the
highest point, then is connected to the internal barrel wall
(12), and raises up and extends in the shape of a gentle
slope in a circumferential direction from one side to the
highest point, and then descends in the shape of a steep
slope to the internal barrel bottom (11), so as to control
the positive and negative rotation of a washing machine
at intervals, so that clothes roll in the internal barrel to
complete washing. Since every time the angles of the
positive and negative rotation are different, clothes are
always in a continuous rolling state in the internal barrel,
thereby reducing the possibility of twisting, so as to avoid
non-uniform washing caused by the continuous washing

friction of clothes in the same location. The lifting beating,
centrifugal force turnover, impact striking, and friction
rubbing act together during the washing, so that clothes
are uniformly washed omnidirectionally.
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Description

BACKGROUND

Technical Field

[0001] The present invention relates to the field of
washing machines, and particularly, to an integrated
structure of an internal barrel and an impeller, a washing
machine using the structure, and a washing method of a
washing machine.

Related Art

[0002] In the prior art, it is common to divide washing
machines into drum washing machines, impeller washing
machines and agitator washing machines. In principle,
the impeller washing machines and the agitator washing
machines are very similar. The impeller washing ma-
chines rely on an impeller to stir water currents, and water
currents moving irregularly stir the clothing, so as to com-
plete washing and rinsing processes of the clothing; the
agitator washing machines rely on a stirring pole, to drag
the clothing to move in water directly or by means of water
power, so as to complete washing of the clothing. The
drum washing machines rely on a plurality of ribs fixed
to inner walls of the inner drum to lift the clothing, and
the clothing is repeatedly lifted and falls in the drum to
complete washing and rinsing processes.
[0003] In the prior art, it is considered that the drum
washing machines use less water, have a low clothing
wear rate, do not intertwine the clothing, can be provided
with a water heating device, and achieve automation eas-
ily, but have weak detergency, a long washing time, a
complicated structure and huge volume, consume many
raw metal materials, and have a higher cost, which are
relatively difficult to control during high speed dewatering.
The agitator washing machines have good washing uni-
formity, strong detergency, a small clothing wear rate and
large washing capacity, but have a long washing time,
great noise, a complicated swing mechanism of a stirring
wing, difficult machining, a higher cost, and large volume.
The impeller washing machines have a simple structure,
strong detergency, a short washing time, a low cost, and
are lightweight, but have higher clothing wear rate and
intertwine rate, poor washing uniformity and more water
consumption.
[0004] At present, washing machines have been wide-
ly used in families, but existing washing machines are
mostly dual power or double-drum machines, have a rel-
atively complicated structure and a greater size, and oc-
cupy larger family space. An internal barrel of a general
impeller washing machine is provided with an impeller,
the structure is relatively complicated, the installation
process is cumbersome, and the cost is high; if the inter-
nal barrel and the impeller can be designed into an inte-
grated structure, the complexity, the installation process
and the cost will be reduced greatly. How to integrate the

advantages of the various washing machines is a facing
major problem.
[0005] The Chinese Patent with Patent No.
CN200510094191.3 discloses a clothing washing man-
ner with a good washing effect, a low cost and no envi-
ronmental pollution, which mainly includes the following
steps: (i) adding an appropriate amount of washing water
and defoaming agent to a washing machine that contains
clothing to be washed; (ii) controlling a rotation speed of
a tank of the washing machine to be 3-12 rpm through a
control device, wherein, during operation of the tank, for-
ward rotation and reverse rotation are carried out at in-
tervals, the number of turns of the forward rotation each
time is 0.3-1.5 turns, and the number of turns of the re-
verse rotation each time is 0.3-1.5 turns; after the tank
operates continuously in this way for 0.4-1.5 minutes, the
tank stops operating for 0.3-1.5 minutes; (iii) repeating
the procedure in step (ii) 3-20 times; (iv) then making the
tank rotate unidirectionally, carrying out a procedure of
uniform distribution, and after the uniform distribution
ends, carrying out quick dewatering for 0.3-3.5 minutes
in a rotating drum; and (v) repeating the procedures in
steps (i) to (iv) 2-12 times, so as to complete a washing
process. However, the drum form still has a problem that
balancing is relatively difficult to control during high speed
dewatering.
[0006] The Chinese Patent with Patent No.
CN03276136.8 discloses a washing machine with good
dirt removal, and low twisting and wear. The screw-type
washing machine increases a cleaning ratio and washing
uniformity, and reduces the twisting rate and the wear
rate. However, the structure of the washing machine is
simple, the impeller (the internal barrel bottom) and the
internal barrel wall are connected into one piece, there
is no clutch, and the internal barrel is full of rifling threads
thereon. During forward rotation, stop and reverse rota-
tion of the internal barrel, the clothing is cleaned through
combined actions such as pressured and multi-direction
rubbing, centrifugal force washing without side effects,
cavatition and high-speed start up inertia. However, the
washing machine involved in the patent merely increases
a screw structure for the internal barrel wall, no definition
is given to the internal barrel bottom structure, and the
space of the internal barrel bottom is wasted, which can-
not have a washing effect on the clothing.
[0007] The Chinese Patent with Patent No.
CN00215731.4 discloses an automatic washing machine
without an impeller, including an internal barrel, an outer
barrel, an internal barrel bottom water repellent rib and
a motor, characterized in that the internal barrel and the
internal barrel bottom water repellent rib are integrated,
and the internal barrel bottom water repellent rib replaces
the impeller of the existing impeller washing machine. A
motor rotor is fixed onto a main shaft of the internal barrel,
and the motor rotor and the internal barrel share the main
shaft of the internal barrel. As the internal barrel and the
internal barrel bottom water repellent rib are integrated,
when the motor drives the internal barrel to make forward
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and reverse intermittent operation, the internal barrel bot-
tom water repellent rib drives water currents to move, to
play a role of impeller. The patent discloses a non-impel-
ler structure, which does not specifically describe the in-
ternal barrel bottom and a side structure thereof, the in-
ternal barrel bottom structure illustrated does not have a
strengthening effect on turning of the clothing, and the
side face does not have a corresponding water stirring
blade to stir the internal washing water.
[0008] In view of this, the present invention is put for-
ward.

SUMMARY

[0009] An objective of the present invention is to pro-
vide an integrated structure of an internal barrel and an
impeller and add a water stirring blade structure to the
internal barrel bottom, so as to overcome the shortcom-
ings of the prior art; the structure extends from the internal
barrel bottom to the internal barrel wall, enables the cloth-
ing to be lifted, fall and be hit in the circumferential direc-
tion, and also enables the clothing to be turned in a radial
direction, to uniformly wash the clothing in all directions,
which has a good washing effect, can complete washing,
rinsing and dewatering processes by making the clothing
only pass through one washing barrel, makes the wash-
ing machine have a simple structure, simplifies the in-
stallation process and reduces the cost.
[0010] Another objective of the present invention is to
provide a washing machine having the integrated struc-
ture of an internal barrel and an impeller.
[0011] Another objective of the present invention is to
provide a washing method of the washing machine; the
method includes forward and reverse rotation at intervals
to reduce twisting. Since every time the angles of the
positive and negative rotation are different, non-uniform
washing caused by the continuous washing friction of
clothes in the same location is prevented. The lifting beat-
ing, centrifugal force turnover, impact striking, and friction
rubbing act together during the washing by the integrated
structure of an internal barrel and an impeller, so that
clothes are uniformly washed omnidirectionally.
[0012] To achieve the objective, the present invention
adopts the following technical solution:

An integrated structure of an internal barrel and an
impeller, the structure comprises an internal barrel
which is used vertically, and water stirring blades at
the internal barrel bottom, wherein the water stirring
blades and the internal barrel bottom are arranged
integrally; and the water stirring blades are of a pro-
trusion structure arranged at the internal barrel bot-
tom, the number of the water stirring blades is at
least two, each water stirring blade extends to an
internal barrel wall from the center of the internal
barrel bottom , and each water stirring blade raises
up and extends in an outward radial direction of the
internal barrel bottom to the highest point, then is

connected to the internal barrel wall, and raises up
and extends in the shape of a gentle slope in a cir-
cumferential direction from one side to the highest
point, and then descends in the shape of a steep
slope to the internal barrel bottom.

[0013] The number of the water stirring blades is 2-4,
and the water stirring blades are evenly distributed
around an axis of the internal barrel radially along the
circumference of the internal barrel bottom clockwise or
counterclockwise, and rise and extend along the circum-
ference of the internal barrel bottom clockwise or coun-
terclockwise in the same direction.
[0014] A gentle slope rising side of the water stirring
blade smoothly rises, a steep slope falling side of the
water stirring blade smoothly falls, the internal barrel bot-
tom transits smoothly with the gentle slope rising side
and the steep slope falling side, the water stirring blade
smoothly rises outwardly along a radial direction of the
internal barrel bottom, and the internal barrel wall transits
smoothly with the water stirring blade.
[0015] Highest points of the water stirring blade form
a ridge of the water stirring blade in different radial posi-
tions of the internal barrel bottom, the ridge is made up
of two arcs, circle centers of the two arcs are distributed
on different sides of the ridge, the circle center of the arc
near the center of the internal barrel is on the gentle slope
rising side, and the circle center of the arc near the inter-
nal barrel wall is on the steep slope falling side.
[0016] The water stirring blade tilts on two sides of any
point on the ridge in different degrees, and a tilt degree
of the gentle slope rising side is less than that of the steep
slope falling side.
[0017] An intersecting line between the water stirring
blade and the internal barrel bottom is an arc, bending
directions of an intersecting line between the gentle slope
rising side and the internal barrel bottom and an inter-
secting line between the steep slope falling side and the
internal barrel bottom are the same, and each intersect-
ing line smoothly transits with the outermost circumfer-
ence of the internal barrel bottom.
[0018] A ratio range of the height of the internal barrel
to the diameter of the internal barrel is 0.4-2, preferably
the height of the internal barrel is less than or equal to
the diameter of the internal barrel.
[0019] A ratio of the height of the internal barrel to the
diameter of the internal barrel is 0.6.
[0020] The central position of the internal barrel bottom
is provided with an axle hole that allows a power shaft to
penetrate, and multiple water leakage holes are distrib-
uted on the internal barrel wall and/or the internal barrel
bottom of the internal barrel.
[0021] A washing machine having the integrated struc-
ture of an internal barrel and an impeller, wherein inside
an outer barrel of the washing machine is coaxially pro-
vided with the integrated structure of an internal barrel
and an impeller, and a power shaft of the washing ma-
chine extends into the axle hole in the central position of
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the internal barrel bottom in the integrated structure of
an internal barrel and an impeller.
[0022] A washing method, wherein the method turns
clothing in an internal barrel by controlling a washing ma-
chine to rotate forward and reversely at intervals, to com-
plete washing, in the method, the washing machine ro-
tates forward and reversely at different angles each time,
the forward rotation angle each time is not equal to the
reverse rotation angle each time, by means of an inte-
grated structure of an internal barrel and an impeller, in
the event of forward rotation in a circumferential direction,
the clothing is pulled up and then falls subvertically, in
the event of reverse rotation, the clothing is impacted by
a subvertical plane in the circumferential direction, and
in forward and reverse rotation processes, under the
guide of centrifugal force produced by radial rotation and
an internal barrel bottom structure, the clothing is turned
outwardly and upwardly, and is turned inwardly and
downwardly after arriving at an internal barrel wall.
[0023] Falling and beating of the clothing after pull-up
when rotating forward in the circumferential direction or
striking when rotating reversely and turning in the radial
direction are carried out at the same time, to make the
clothing always in a continuous rolling state in the internal
barrel and collide with and rub the internal barrel bottom
and the internal barrel wall, to be evenly washed.
[0024] Motions of the clothing in the circumferential di-
rection and in the radial direction are guided by a projec-
tion structure of the internal barrel bottom.
[0025] The number of the projection structure is at least
two, preferably 2-4, the projection structures are evenly
distributed around an axis of the internal barrel radially
along the circumference of the internal barrel bottom
clockwise or counterclockwise, and rise and extend along
the circumference of the internal barrel bottom clockwise
or counterclockwise in the same direction, and the pro-
jection structures rise and extend along a radial outward
direction of the internal barrel bottom, after extending to
the highest point, are connected with the internal barrel
wall, and after rising and extending to the highest point
along the circumferential direction from one side in a
shape of a gentle slope, drop back to the internal barrel
bottom in a shape of a steep slope.
[0026] In the washing process, in the circumferential
direction, during forward rotation, the clothing, after rising
to the highest point along a smooth rising and extending
plane of the projection structure, falls and beats along a
subvertical steep slope plane, and during reverse rota-
tion, the clothing hits the subvertical steep slope plane.
[0027] In the washing process, in a barrel diameter di-
rection, centrifugal force produced by rotation makes the
clothing turned outwardly and upwardly along the projec-
tion structure, and turned inwardly and downwardly after
going to the internal barrel wall.
[0028] In the washing method, in a washing or rinsing
process, the internal barrel increases to a forward rota-
tion speed X at a certain acceleration, rotates forward for
a certain time T1, pauses for a period of time, then in-

creases to a reverse rotation speed Y at a certain accel-
eration, and rotates reversely for a certain time T2, a
forward rotation angle each time is not equal to a reverse
rotation angle, and the process is repeated 5-500 times
for each washing or rinsing.
[0029] The forward rotation speed X and the reverse
rotation speed Y are 20-100 rpm respectively, the forward
rotation time T1 and the reverse rotation time T2 are 1-5
s respectively, and X3T1≠Y3T2.
[0030] The washing method includes the following
steps:

1) placing a detergent along with the clothing into a
washing internal barrel, and starting the washing ma-
chine;

2) controlling the washing internal barrel to increase
to the forward rotation speed X at a certain acceler-
ation, rotate forward for a certain time T1, pause for
a period of time, then increase to a reverse rotation
speed Y at a certain acceleration, and rotate reverse-
ly for a certain time T2, a forward rotation angle each
time being not equal to a reverse rotation angle, and
the process being repeated 5-500 times;

3) proceeding to a dewatering stage: controlling the
washing internal barrel to rotate forward and reverse-
ly, and after even distribution of the clothing, the in-
ternal barrel rotating at a high speed for dewatering;

4) if the clothing needs to be washed multiple times,
adding the detergent again to repeat steps 2) and
3); and

5) controlling water injection of the washing machine,
and repeating steps 2) and 3) 1-8 times.

[0031] After the technical solution of the present inven-
tion is adopted, the following beneficial effects are
brought about:

1. The integrated structure of an internal barrel and
an impeller in the present invention can complete
washing, rinsing and dewatering processes only
through one washing barrel, makes the structure of
the washing machine simple, simplifies the installa-
tion process and reduces the cost.

2. In the present invention, a water stirring blade
structure is added to the internal barrel bottom, and
the structure extends from the internal barrel bottom
to the internal barrel wall, enables the clothing to be
lifted, fall and be hit in the circumferential direction,
and also enables the clothing to be turned in a radial
direction, to uniformly wash the clothing in all direc-
tions, which has a good washing effect.

3. In the present invention, gradual rising and rapid
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falling of the water stirring blade of the internal barrel
bottom in the circumferential direction have an effect
of lifting and then beating the clothing during forward
rotation, and have an effect of impacting the clothing
during reverse rotation; the internal barrel gradually
rises in a direction from the center to the internal
barrel wall, and the highest point is connected with
the internal barrel wall, to have an effect of turning
the clothing upwardly and outwardly in the radial di-
rection and turning the clothing downwardly and in-
wardly after going to the internal barrel wall.

4. The height of the internal barrel is small, which
saves installation space.

5. In the washing method according to the present
invention, forward rotation and reverse rotation are
set at intervals, reducing twisting of the clothing.

6. In the washing method according to the present
invention, the forward rotation angle each time is not
equal to the reverse rotation angle, to avoid that the
clothing is repeatedly washed and rubbed in the
same position to cause nonuniform washing.

7. In the washing method according to the present
invention, trajectories of the clothing are varied, and
the clothing is uniformly washed omnidirectionally
through combined actions of lifting beating, centrif-
ugal force turnover, impact striking, and friction rub-
bing.

8. In the washing method according to the present
invention, turning of the clothing in the circumferen-
tial direction and turning in the radial direction are
carried out at the same time, to wash the clothing
uniformly and increase the washing rate.

[0032] Specific implementations of the present inven-
tion are further described below in detail in combination
with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0033]

FIG. 1 is a structural view of an integrated structure
of an internal barrel and an impeller according to the
present invention;

FIG. 2 is a top view of a structure of two water stirring
blades of the integrated structure of an internal barrel
and an impeller according to the present invention;

FIG. 3 is a top view of four water stirring blades of
the integrated structure of an internal barrel and an
impeller according to the present invention;

FIG. 4 is an installation view of the integrated struc-
ture of an internal barrel and an impeller according
to the present invention;

FIG. 5 is a structural view of three water stirring
blades of the integrated structure of an internal barrel
and an impeller according to the present invention;

FIG. 6 is a structural view of four water stirring blades
of the integrated structure of an internal barrel and
an impeller according to the present invention;

FIG. 7 is a flowchart of the washing method accord-
ing to the present invention;

FIG. 8 is a view of a radial trajectory of the clothing
in the washing method according to the present in-
vention;

FIG. 9 is a view of a trajectory of the clothing in the
circumferential direction during forward rotation in
the washing method according to the present inven-
tion; and

FIG. 10 is a view of a trajectory of the clothing in the
circumferential direction during reverse rotation in
the washing method according to the present inven-
tion.

[0034] In which: 1. internal barrel, 11. internal barrel
bottom, 12. internal barrel wall, 2. water stirring blade,
21. gentle slope rising side, 22. steep slope falling side,
23. ridge, 3. reinforcing rib, 4. axle hole, 5. water leakage
hole, 6. outer barrel, 7. power shaft.

DETAILED DESCRIPTION

[0035] As shown in FIG. 1, the present invention dis-
closes an integrated structure of an internal barrel and
an impeller, the structure including an internal barrel 1
vertically used and a water stirring blade 2 of an internal
barrel bottom 11, wherein the water stirring blade 2 is
integrated with the internal barrel 1, the water stirring
blade 2 is a projection structure disposed at the internal
barrel bottom 11, the number of the water stirring blade
2 is at least two, each water stirring blade 2 extends from
the center of the internal barrel bottom 11 to an internal
barrel wall 12, and each water stirring blade 2 rises and
extends along a circumferential direction of the internal
barrel bottom 11 and a barrel diameter outward direction
respectively, after extending to the highest point along a
radial outward direction of the internal barrel bottom 11,
is connected with the internal barrel wall 12, and after
rising and extending to the highest point along the cir-
cumferential direction from one side in a shape of a gentle
slope, drops back to the internal barrel bottom 11 in a
shape of a steep slope.
[0036] That is, the water stirring blade 2 extends from
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the center of the internal barrel bottom 11 to the internal
barrel wall 12, the water stirring blade 2 of the internal
barrel bottom 11 slowly rises to the highest point in a
circumferential direction and then rapidly falls, the inter-
nal barrel 1 gradually rises in a direction from the center
to the internal barrel wall 12, and the highest point is
connected with the internal barrel wall 12.
[0037] In the washing process, in the circumferential
direction, during forward rotation, the clothing rises along
a smooth gentle slope rising side 21 of the water stirring
blade 2 to the highest point and then falls and is beaten
along a subvertical steep slope falling side 22 to be af-
fected by an impact force, and during reverse rotation,
the clothing hits the subvertical steep slope falling side
22 to be affected by an impact force. In a barrel diameter
direction, centrifugal force produced by rotation and the
tendency that the water stirring blade 2 of the internal
barrel bottom 11 gradually rises from the center of the
internal barrel to the internal barrel wall make the clothing
turned outwardly and upwardly along the water stirring
blade 2, and turned inwardly and downwardly after going
to the internal barrel wall 12. Falling and beating of the
clothing after pull-up when rotating forward in the circum-
ferential direction or striking when rotating reversely and
turning in the radial direction are carried out at the same
time, to make the clothing always in a continuous rolling
state in the internal barrel and collide with and rub the
internal barrel bottom and the internal barrel wall, so as
to always wash different positions.
[0038] It is provided that, when the internal barrel 1
rotates along a rising and extending direction, it is called
reverse rotation, and otherwise called forward rotation.
[0039] Preferably, the number of the water stirring
blade 2 is 2-4, and the water stirring blades 2 are evenly
distributed around an axis of the internal barrel 1 along
the internal barrel bottom 11, and rise and extend along
the circumference of the internal barrel bottom 11 clock-
wise or counterclockwise in the same direction. When
the number of the water stirring blade 2 is two, the two
water stirring blades 2 are centrosymmetrically distribut-
ed, when the number of the water stirring blade is three,
an angle between any two water stirring blades 2 is 120
degrees, and when the number of the water stirring blade
2 is multiple, the multiple water stirring blades 2 are even-
ly distributed around the axis of the internal barrel 1 like
a spoke.
[0040] When rising and extending along the circumfer-
ence of the internal barrel bottom 11 clockwise or coun-
terclockwise, the water stirring blade 2 smoothly transits
from low to high, the water stirring blade 2 smoothly tran-
sits from low to high along a direction in which the barrel
diameter extends outwardly, and the width between two
sides in an extending direction from low to high gradually
increases, which is maximum at the internal barrel wall
12.
[0041] A gentle slope rising side 21 of the water stirring
blade 2 smoothly rises, a steep slope falling side 22 of
the water stirring blade 2 smoothly falls, the internal barrel

bottom 11 transits smoothly with the gentle slope rising
side 21 and the steep slope falling side 22, the water
stirring blade 2 smoothly rises outwardly along a radial
direction of the internal barrel bottom 11, and the internal
barrel wall 12 transits smoothly with the water stirring
blade 2.
[0042] Highest points of the water stirring blade 2 form
a ridge 23 of the water stirring blade 2 in different radial
positions of the internal barrel bottom 11, the ridge 23 is
made up of two arcs, circle centers of the two arcs are
distributed on different sides of the ridge 23, the circle
center of the arc near the center of the internal barrel 1
is on the gentle slope rising side 21, and the circle center
of the arc near the internal barrel wall 12 is on the steep
slope falling side 22. A joint between the two arcs smooth-
ly butts, and the water stirring blade 2 is similar to "∼"
when viewed from top to bottom along the internal barrel
1.
[0043] A cross section cut by a cylindrical surface,
where any point on the ridge 23 is, coaxial with the internal
barrel 1 tilts on two sides of the point in different degrees,
and a tilt degree of the gentle slope rising side 21 is less
than that of the steep slope falling side 22.
[0044] An intersecting line between the water stirring
blade 2 and the internal barrel bottom 11 is an arc, bend-
ing directions of an intersecting line a between the gentle
slope rising side 21 and the internal barrel bottom 11 and
an intersecting line b between the steep slope falling side
22 and the internal barrel bottom 11 are the same, bend-
ing radiuses are different, the bending radius of the in-
tersecting line a between the gentle slope rising side 21
and the internal barrel bottom 11 is less than that of the
intersecting line b between the steep slope falling side
22 and the internal barrel bottom 11, and each intersect-
ing line smoothly transits with the outermost circumfer-
ence of the internal barrel bottom 11. Such a structure
will definitely result in that the width between two sides
in an extending direction from low to high gradually in-
creases, which is maximum at the internal barrel wall 12.
[0045] A ratio range of the height of the internal barrel
1 to the diameter of the internal barrel 1 is 0.4-2, prefer-
ably the height of the internal barrel 1 is less than or equal
to the diameter of the internal barrel 1, the height of the
washing portion inside the internal barrel is less than the
minimum diameter of the internal barrel, and preferably,
the ratio range of the height of the internal barrel 1 to the
diameter of the internal barrel 1 is 0.6, which makes full
use of hitting and centrifugal rolling effects of the water
stirring blade on the clothing.
[0046] The internal barrel wall 12 and/or the internal
barrel bottom 11 of the internal barrel 1 are/is provided
thereon with reinforcing ribs 3 that reduces deformation
of the internal barrel 1, the reinforcing ribs 3 are disposed
on an outer surface of the internal barrel wall 12 of the
internal barrel 1 along an axial direction and/or a circum-
ferential direction, and the reinforcing ribs 3 are disposed
an outer surface of the internal barrel bottom 11 of the
internal barrel 1 along a radial direction and/or a circum-
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ferential direction.
[0047] The reinforcing ribs 3 on the outer surface of
the internal barrel wall 12 are disposed on the outer sur-
face of the internal barrel wall 12 along the axial direction
or horizontally disposed along the circumferential direc-
tion or staggered axially or circumferentially; the reinforc-
ing ribs on the outer surface of the internal barrel bottom
11 are disposed on the outer surface of the internal barrel
bottom 11 along the circumferential direction or disposed
along the radial direction or staggered circumferentially
or radially, which greatly increases the strength of the
internal barrel 1.
[0048] The central position of the internal barrel bottom
11 is provided with an axle hole 4 (refer to FIG. 4) that
allows a power shaft to penetrate, the axle hole 4 pene-
trates the axle hoe to drive the internal barrel to rotate,
to complete a washing process, and multiple water leak-
age holes 5 are distributed on the internal barrel wall 12
and/or the internal barrel bottom 11 of the internal barrel
1, to facilitate exchange of internal and external water
currents during washing and drainage.
[0049] The present invention discloses a washing
method, wherein the method turns clothing in an internal
barrel by controlling a washing machine to rotate forward
and reversely at intervals, to complete washing, in the
method, the washing machine rotates forward and re-
versely at different angles each time, the forward rotation
angle each time is not equal to the reverse rotation angle
each time, by means of an integrated structure of an in-
ternal barrel and an impeller, in the event of forward ro-
tation in a circumferential direction, the clothing is pulled
up and then falls subvertically, in the event of reverse
rotation, the clothing is impacted by a subvertical plane
in the circumferential direction, and in forward and re-
verse rotation processes, under the guide of centrifugal
force produced by radial rotation and an internal barrel
bottom structure, the clothing is turned outwardly and
upwardly, and is turned inwardly and downwardly after
arriving at an internal barrel wall.
[0050] Falling and beating of the clothing after pull-up
when rotating forward in the circumferential direction or
striking when rotating reversely and turning in the radial
direction are carried out at the same time, to make the
clothing always in a continuous rolling state in the internal
barrel and collide with and rub the internal barrel bottom
and the internal barrel wall, to be evenly washed and
increase the washing rate.
[0051] Motions of the clothing in the circumferential di-
rection and in the radial direction are guided by a projec-
tion structure of the internal barrel bottom.
[0052] In the washing process, in the circumferential
direction, during forward rotation, the clothing, after rising
to the highest point along a smooth rising and extending
plane of the projection structure, falls and beats along a
subvertical steep slope plane, and during reverse rota-
tion, the clothing hits the subvertical steep slope plane.
In the washing process, in a barrel diameter direction,
centrifugal force produced by rotation makes the clothing

turned outwardly and upwardly along the projection struc-
ture, and turned inwardly and downwardly after going to
the internal barrel wall.
[0053] In the washing method, in a washing or rinsing
process, the internal barrel increases to a forward rota-
tion speed X at a certain acceleration, rotates forward for
a certain time T1, pauses for a period of time, then in-
creases to a reverse rotation speed Y at a certain accel-
eration, and rotates reversely for a certain time T2, a
forward rotation angle each time is not equal to a reverse
rotation angle, and the process is repeated 5-500 times
for each washing or rinsing. The forward rotation angle
each time is greater than or less than the reverse rotation
angle.
[0054] The forward rotation speed X and the reverse
rotation speed Y are 20-100 rpm respectively, the forward
rotation time T1 and the reverse rotation time T2 are 1-5
s respectively, and X3T1≠Y3T2, X3T1>Y3T2 or
X3T1<Y3T2.
[0055] The washing method includes the following
steps:

1) placing a detergent along with the clothing into a
washing internal barrel, and starting the washing ma-
chine;

2) controlling the washing internal barrel to increase
to the forward rotation speed X at a certain acceler-
ation, rotate forward for a certain time T1, pause for
a period of time, then increase to a reverse rotation
speed Y at a certain acceleration, and rotate reverse-
ly for a certain time T2, a forward rotation angle each
time being not equal to a reverse rotation angle, and
the process being repeated 5-500 times;

3) proceeding to a dewatering stage: controlling the
washing internal barrel to rotate forward and reverse-
ly, and after even distribution of the clothing, the in-
ternal barrel rotating at a high speed for dewatering;

4) if the clothing needs to be washed multiple times,
adding the detergent again to repeat steps 2) and
3); and

5) controlling water injection of the washing machine,
and repeating steps 2) and 3) 1-8 times.

[0056] A washing machine that uses the washing
method is provided. Trajectories of the clothing are var-
ied, and the clothing is uniformly washed omnidirection-
ally through combined actions of lifting beating, centrifu-
gal force turnover, impact striking, and friction rubbing.
Turning of the clothing in the circumferential direction and
turning in the radial direction are carried out at the same
time, to wash the clothing more evenly and have a better
washing effect.
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Embodiment 1

[0057] As shown in FIG. 2, in this embodiment, the
number of the water stirring blade 2 is two, the two water
stirring blades are centrosymmetrically distributed, each
water stirring blade 2 extends from the center of the in-
ternal barrel bottom 11 to the internal barrel wall 12, the
water stirring blade 2 of the internal barrel 11 gradually
slowly rises to the highest point in the circumferential
direction and then rapidly falls, the internal barrel 1 grad-
ually rises in a direction from the center to the internal
barrel wall 12, and the highest point is connected with
the internal barrel wall 12.
[0058] A ratio range of the height of the internal barrel
1 to the diameter of the internal barrel 1 is 0.8, which
makes full use of hitting and centrifugal rolling effects of
the water stirring blades on the clothing, has a small
height and saves installation space.

Embodiment 2

[0059] As shown in FIG. 5, in this embodiment, the
number of the water stirring blade 2 is three, the three
water stirring blades are evenly distributed along the
center of the internal barrel, an angle between each two
water stirring blades is 120 degrees, each water stirring
blade 2 extends from the center of the internal barrel
bottom 11 to the internal barrel wall 12, the water stirring
blade 2 of the internal barrel 11 gradually slowly rises to
the highest point in the circumferential direction and then
rapidly falls, the internal barrel 1 gradually rises in a di-
rection from the center to the internal barrel wall 12, and
the highest point is connected with the internal barrel wall
12.
[0060] A ratio range of the height of the internal barrel
1 to the diameter of the internal barrel 1 is 0.7, which
makes full use of hitting and centrifugal rolling effects of
the water stirring blades on the clothing, has a small
height and saves installation space.

Embodiment 3

[0061] As shown in FIG. 3 and FIG. 6, in this embodi-
ment, the number of the water stirring blade 2 is four, the
four water stirring blades are evenly distributed along the
center of the internal barrel, an angle between each two
water stirring blades is 90 degrees, each water stirring
blade 2 extends from the center of the internal barrel
bottom 11 to the internal barrel wall 12, the water stirring
blade 2 of the internal barrel 11 gradually slowly rises to
the highest point in the circumferential direction and then
rapidly falls, the internal barrel 1 gradually rises in a di-
rection from the center to the internal barrel wall 12, and
the highest point is connected with the internal barrel wall
12.
[0062] A ratio range of the height of the internal barrel
1 to the diameter of the internal barrel 1 is 0.9, which
makes full use of hitting and centrifugal rolling effects of

the water stirring blades on the clothing, has a small
height and saves installation space.

Embodiment 4

[0063] As shown in FIG. 4, this embodiment provides
a washing machine having the integrated structure of an
internal barrel and an impeller, inside an outer barrel of
the washing machine is coaxially provided with the inte-
grated structure of an internal barrel and an impeller, and
a power shaft of the washing machine extends into the
axle hole in the central position of the internal barrel bot-
tom 11. When the washing machine is started, the power
shaft drives the integrated structure of an internal barrel
and an impeller to rotate, to wash the clothing inside the
internal barrel 1.
[0064] According to the integrated structure of an in-
ternal barrel and an impeller of the present invention,
washing, rinsing and dewatering processes can be com-
pleted only through one washing barrel, which makes the
structure of the washing machine simple, simplifies an
installation process and reduces the cost; a water stirring
blade structure is added to the internal barrel bottom, and
the structure extends from the center of the internal barrel
bottom to the internal barrel wall, enables the clothing to
be lifted, fall and be hit in the circumferential direction,
and also enables the clothing to be turned in a radial
direction, to uniformly wash the clothing in all directions,
which has a good washing effect; gradual rising and rapid
falling of the water stirring blade of the internal barrel
bottom in the circumferential direction have an effect of
lifting and then beating the clothing during forward rota-
tion, and have an effect of impacting the clothing during
reverse rotation; the internal barrel gradually rises in a
direction from the center to the internal barrel wall, and
the highest point is connected with the internal barrel
wall, to turn the clothing upwardly and outwardly in the
radial direction and turn the clothing downwardly and in-
wardly after going to the internal barrel wall.

Embodiment 5

[0065] As shown in FIG. 7, the washing method in-
cludes the following steps:

1) placing a detergent along with the clothing into a
washing internal barrel, wherein, if necessary, a sof-
tener may also be added, and starting the washing
machine;

2) controlling the washing internal barrel to increase
to the forward rotation speed X at a certain acceler-
ation, rotate forward for a certain time T1, pause for
a period of time, then increase to a reverse rotation
speed Y at a certain acceleration, and rotate reverse-
ly for a certain time T2, a forward rotation angle each
time being not equal to a reverse rotation angle, and
the process being repeated 30 times, wherein the

13 14 



EP 2 987 901 A1

9

5

10

15

20

25

30

35

40

45

50

55

forward rotation speed X and the reverse rotation
speed Y are 20-100 rpm respectively, the forward
rotation time T1 and the reverse rotation time T2 are
1-5 s respectively, and X3T1>Y3T2, the forward
rotation speed X and the reverse rotation speed Y
are set as 50 rpm, and the forward rotation time T1
and the reverse rotation time T2 are respectively 3
s and 2 s;

3) proceeding to a dewatering stage: controlling the
washing internal barrel to rotate forward and reverse-
ly, and after even distribution of the clothing, the in-
ternal barrel rotating at a high speed for dewatering;

4) if the clothing is dirty and needs to be washed
twice, adding the detergent again to repeat steps 2)
and 3); and

5) controlling water injection of the washing machine,
and repeating steps 2) and 3) twice, to complete rins-
ing and dewatering.

[0066] After the last dewatering ends, the internal bar-
rel is controlled to rotate forward and reversely, and the
clothing squeezed together after dewatering is scattered,
to facilitate the user to take out and dry the clothing.

Embodiment 6

[0067] As shown in FIG. 7, the washing method in-
cludes the following steps:

1) placing a detergent along with the clothing into a
washing internal barrel, wherein, if necessary, a sof-
tener may also be added, and starting the washing
machine;

2) controlling the washing internal barrel to increase
to the forward rotation speed X at a certain acceler-
ation, rotate forward for a certain time T1, pause for
a period of time, then increase to a reverse rotation
speed Y at a certain acceleration, and rotate reverse-
ly for a certain time T2, a forward rotation angle each
time being not equal to a reverse rotation angle, and
the process being repeated 30 times, wherein the
forward rotation speed X and the reverse rotation
speed Y are 20-100 rpm respectively, the forward
rotation time T1 and the reverse rotation time T2 are
1-5 s respectively, and X3T1<Y3T2, the forward
rotation speed X and the reverse rotation speed Y
are set as 50 rpm, and the forward rotation time T1
and the reverse rotation time T2 are respectively 2
s and 3 s;

3) proceeding to a dewatering stage: controlling the
washing internal barrel to rotate forward and reverse-
ly, and after even distribution of the clothing, the in-
ternal barrel rotating at a high speed for dewatering;

4) if the clothing is dirty and needs to be washed
twice, adding the detergent again to repeat steps 2)
and 3); and

5) controlling water injection of the washing machine,
and repeating steps 2) and 3) twice, to complete rins-
ing and dewatering.

[0068] After the last dewatering ends, the internal bar-
rel is controlled to rotate forward and reversely, and the
clothing squeezed together after dewatering is scattered,
to facilitate the user to take out and dry the clothing.

Embodiment 7

[0069] As shown in FIG. 8, FIG. 9 and FIG. 10, in this
embodiment, trajectories of the clothing in the internal
barrel 1 are analyzed, and it is defined that, when the
internal barrel 1 rotates along a rising and extending di-
rection, it is called reverse rotation, and otherwise called
forward rotation.
[0070] FIG. 8 is a cross section obtained by cutting the
internal barrel along a vertical plane of the center line of
the internal barrel, as shown in the figure, due to the
tendency that the water stirring blade 2 gradually rises
along a radial direction, the clothing moves outwardly
and upwardly along the radial direction, and after arriving
at the internal barrel wall 12, the clothing is affected by
an opposite acting force of the internal barrel wall 12 and
begins to move inwardly and downwardly.
[0071] FIG. 9 and FIG. 10 are expanded views of a
cross section of the internal barrel cut along a cylindrical
surface coaxial with the internal barrel 1, as shown in
FIG. 9, during forward rotation, due to the tendency that
the water stirring blade 2 gradually rises along a circum-
ferential direction, the clothing is gradually pulled up
along the circumferential direction, and as the water stir-
ring blade 2 rapidly falls after rising to the highest point
along the circumferential direction, the clothing is pulled
up and then falls, during pull-up, the clothing rubs with
the internal barrel, and during falling, the clothing is beat-
en, to have a washing effect on the clothing.
[0072] As shown in FIG. 10, during reverse rotation,
the clothing moves downwardly along the gentle slope
rising side of the water stirring blade 2, and after arriving
at the steep slope falling side, the clothing hits the steep
slope falling side to be stricken, which has a washing
effect on the clothing with rubbing between the clothing
and the internal barrel.
[0073] In the washing process, falling and beating of
the clothing after pull-up when rotating forward in the cir-
cumferential direction or striking when rotating reversely
and turning in the radial direction are carried out at the
same time, to make the clothing always in a continuous
rolling state in the internal barrel and collide with and rub
the internal barrel bottom and the internal barrel wall, to
be evenly washed.
[0074] The above are merely preferred implementa-

15 16 



EP 2 987 901 A1

10

5

10

15

20

25

30

35

40

45

50

55

tions of the present invention, and it should be indicated
that, various transformations and improvements can be
made by those of ordinary skill in the art without departing
from the principle of the present invention, which should
also fall within the protection scope of the present inven-
tion.

Claims

1. An integrated structure of an internal barrel and an
impeller, the structure comprising an internal barrel
(1) which is used vertically and water stirring blades
(2) at an internal barrel bottom (11), wherein the wa-
ter stirring blades (2) and the internal barrel bottom
(11) are arranged integrally; and the water stirring
blades (2) are of a projection structure arranged at
the internal barrel bottom (11), the number of the
water stirring blades (2) is at least two, each water
stirring blade (2) extends to an internal barrel wall
(12) from the center of the internal barrel bottom (11),
and each water stirring blade (2) raises up and ex-
tends in an outward radial direction of the internal
barrel bottom (11) to the highest point, then is con-
nected to the internal barrel wall (12), and raises up
and extends in the shape of a gentle slope in a cir-
cumferential direction from one side to the highest
point, and then descends in the shape of a steep
slope to the internal barrel bottom (11).

2. The integrated structure of an internal barrel and an
impeller according to claim 1, characterized in that:
the number of the water stirring blades (2) is 2-4, and
the water stirring blades (2) are evenly distributed
around an axis of the internal barrel radially along
the circumference of the internal barrel bottom (11)
clockwise or counterclockwise, and raise up and ex-
tend along the circumference of the internal barrel
bottom (11) clockwise or counterclockwise in the
same direction.

3. The integrated structure of an internal barrel and an
impeller according to claim 2, characterized in that:
a gentle slope rising side (21) of the water stirring
blade (2) smoothly rises, a steep slope falling side
(22) of the water stirring blade (2) smoothly de-
scends, the internal barrel bottom (11) transits
smoothly with the gentle slope rising side (21) and
the steep slope falling side (22), the water stirring
blade (2) smoothly rises outwardly along a radial di-
rection of the internal barrel bottom (11), and the
internal barrel wall (12) transits smoothly with the
water stirring blade (2).

4. The integrated structure of an internal barrel and an
impeller according to claim 3, characterized in that:
highest points of the water stirring blade (2) form a
ridge (23) of the water stirring blade (2) in different

radial positions of the internal barrel bottom (11), the
ridge (23) is made up of two arcs, circle centers of
the two arcs are distributed on different sides of the
ridge (23), the center circle of the arc near the center
of the internal barrel (1) is on the gentle slope rising
side (21), and the circle center of the arc near the
internal barrel wall (12) is on the steep slope falling
side (22).

5. The integrated structure of an internal barrel and an
impeller according to claim 4, characterized in that:
the water stirring blade (2) tilts on two sides of any
point on the ridge (23) in different degrees, and a tilt
degree of the gentle slope rising side (21) is less
than that of the steep slope falling side (22).

6. The integrated structure of an internal barrel and an
impeller according to claim 5, characterized in that:
an intersecting line between the water stirring blade
(2) and the internal barrel bottom (11) is an arc, bend-
ing directions of an intersecting line between the gen-
tle slope rising side (21) and the internal barrel bot-
tom (11) and an intersecting line between the steep
slope falling side (22) and the internal barrel bottom
(11) are the same, and each intersecting line
smoothly transits with the outermost circumference
of the internal barrel bottom (11).

7. The integrated structure of an internal barrel and an
impeller according to any one of claims 1-6, char-
acterized in that: a ratio range of the height of the
internal barrel (1) to the diameter of the internal barrel
(1) is 0.4-2, preferably the height of the internal barrel
(1) is less than or equal to the diameter of the internal
barrel (1).

8. The integrated structure of an internal barrel and an
impeller according to claim 7, characterized in that:
a ratio of the height of the internal barrel (1) to the
diameter of the internal barrel (1) is 0.6.

9. The integrated structure of an internal barrel and an
impeller according to claim 8, characterized in that:
the central position of the internal barrel bottom (11)
is provided with an axle hole (4) that allows a power
shaft to penetrate, and multiple water leakage holes
are distributed on the internal barrel wall (12) and/or
the internal barrel bottom (11) of the internal barrel.

10. A washing machine having the integrated structure
of an internal barrel and an impeller according to any
one of claims 1-9, characterized in that: inside an
outer barrel (6) of the washing machine is coaxially
provided with the integrated structure of an internal
barrel and an impeller, and a power shaft (7) of the
washing machine extends into the axle hole (4) in
the central position of the internal barrel bottom (11)
in the integrated structure of an internal barrel and
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an impeller.

11. A washing method, the method turning clothing in
an internal barrel by controlling a washing machine
to rotate forward and reversely at intervals, to com-
plete washing, characterized in that, in the method,
the washing machine rotates forward and reversely
at different angles each time, the forward rotation
angle each time is not equal to the reverse rotation
angle each time, by means of an integrated structure
of an internal barrel and an impeller, in the event of
forward rotation in a circumferential direction, the
clothing is pulled up and then falls subvertically, in
the event of reverse rotation, the clothing is impacted
by a subvertical plane in the circumferential direction,
and in forward and reverse rotation processes, under
the guide of centrifugal force produced by radial ro-
tation and an internal barrel bottom structure, the
clothing is turned outwardly and upwardly, and is
turned inwardly and downwardly after arriving at an
internal barrel wall.

12. The washing method according to claim 11, char-
acterized in that: falling and beating of the clothing
after pull-up when rotating forward in the circumfer-
ential direction or striking when rotating reversely
and turning in the radial direction are carried out at
the same time, to make the clothing always in a con-
tinuous rolling state in the internal barrel and collide
with and rub the internal barrel bottom and the inter-
nal barrel wall, to be evenly washed.

13. The washing method according to claim 12, char-
acterized in that: motions of the clothing in the cir-
cumferential direction and in the radial direction are
guided by a projection structure of the internal barrel
bottom.

14. The washing method according to claim 13, char-
acterized in that: the number of the projection struc-
ture is at least two, preferably 2-4, the projection
structures are evenly distributed around an axis of
the internal barrel radially along the circumference
of the internal barrel bottom clockwise or counter-
clockwise, and rise and extend along the circumfer-
ence of the internal barrel bottom clockwise or coun-
terclockwise in the same direction, and the projection
structures rise and extend along a radial outward
direction of the internal barrel bottom, after extending
to the highest point, are connected with the internal
barrel wall, and after rising and extending to the high-
est point along the circumferential direction from one
side in a shape of a gentle slope, drop back to the
internal barrel bottom in a shape of a steep slope.

15. The washing method according to claim 14, char-
acterized in that: in the washing process, in the cir-
cumferential direction, during forward rotation, the

clothing, after rising to the highest point along a
smooth rising and extending plane of the projection
structure, falls and beats along a subvertical steep
slope plane, and during reverse rotation, the clothing
hits the subvertical steep slope plane.

16. The washing method according to claim 14, char-
acterized in that: in the washing process, in a barrel
diameter direction, centrifugal force produced by ro-
tation makes the clothing turned outwardly and up-
wardly along the projection structure, and turned in-
wardly and downwardly after going to the internal
barrel wall.

17. The washing method according to any one of claims
11 to 16, characterized in that: in the washing meth-
od, in a washing or rinsing process, the internal barrel
increases to a forward rotation speed X at a certain
acceleration, rotates forward for a certain time T1,
pauses for a period of time, then increases to a re-
verse rotation speed Y at a certain acceleration, and
rotates reversely for a certain time T2, a forward ro-
tation angle each time is not equal to a reverse ro-
tation angle, and the process is repeated 5-500 times
for each washing or rinsing.

18. The washing method according to claim 15, char-
acterized in that: the forward rotation speed X and
the reverse rotation speed Y are 20-100 rpm respec-
tively, the forward rotation time T1 and the reverse
rotation time T2 are 1-5 s respectively, and
X3T1≠Y3T2.

19. The washing method according to claim 11 or 18,
characterized in that: the washing method compris-
es the following steps:

1) placing a detergent along with the clothing
into a washing internal barrel, and starting the
washing machine;
2) controlling the washing internal barrel to in-
crease to the forward rotation speed X at a cer-
tain acceleration, rotate forward for a certain
time T1, pause for a period of time, then increase
to a reverse rotation speed Y at a certain accel-
eration, and rotate reversely for a certain time
T2, a forward rotation angle each time being not
equal to a reverse rotation angle, and the proc-
ess being repeated 5-500 times;
3) proceeding to a dewatering stage: controlling
the washing internal barrel to rotate forward and
reversely, and after even distribution of the cloth-
ing, the internal barrel rotating at a high speed
for dewatering;
4) if the clothing needs to be washed multiple
times, adding the detergent again to repeat
steps 2) and 3); and
5) controlling water injection of the washing ma-
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chine, and repeating steps 2) and 3) 1-8 times.

21 22 



EP 2 987 901 A1

13



EP 2 987 901 A1

14



EP 2 987 901 A1

15



EP 2 987 901 A1

16



EP 2 987 901 A1

17



EP 2 987 901 A1

18

5

10

15

20

25

30

35

40

45

50

55



EP 2 987 901 A1

19

5

10

15

20

25

30

35

40

45

50

55



EP 2 987 901 A1

20

5

10

15

20

25

30

35

40

45

50

55



EP 2 987 901 A1

21

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

• CN 200510094191 [0005]
• CN 03276136 [0006]

• CN 00215731 [0007]


	bibliography
	abstract
	description
	claims
	drawings
	search report
	cited references

