
Processed by Luminess, 75001 PARIS (FR)

(19)
EP

4 
39

4 
11

1
A

1
*EP004394111A1*

(11) EP 4 394 111 A1
(12) EUROPEAN PATENT APPLICATION

published in accordance with Art. 153(4) EPC

(43) Date of publication: 
03.07.2024 Bulletin 2024/27

(21) Application number: 22860345.2

(22) Date of filing: 17.08.2022

(51) International Patent Classification (IPC):
D06F 39/14 (2006.01) D06F 34/14 (2020.01)

(86) International application number: 
PCT/CN2022/113050

(87) International publication number: 
WO 2023/024999 (02.03.2023 Gazette 2023/09)

(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
Designated Validation States: 
KH MA MD TN

(30) Priority: 26.08.2021 CN 202110990013

(71) Applicants:  
• CHONGQING HAIER DRUM WASHING MACHINE 

CO., LTD.
Chongqing 400026 (CN)

• Haier Smart Home Co., Ltd.
Qingdao, Shandong 266101 (CN)

(72) Inventors:  
• HUANG, Bencai

Qingdao, Shandong 266101 (CN)
• XU, Anyuan

Qingdao, Shandong 266101 (CN)
• LI, Jingde

Qingdao, Shandong 266101 (CN)
• DONG, Shijiang

Qingdao, Shandong 266101 (CN)
• NIU, Zhongqian

Qingdao, Shandong 266101 (CN)

(74) Representative: Byrne, Declan
André Roland SA 
IP Attorneys & Services 
Avenue Collonges 21
1004 Lausanne (CH)

(54) WASHING MACHINE WITH DETECTION DEVICE FOR LAUNDRY STUCK IN DOOR BODY

(57) A washing machine with a detection device for
laundry stuck in a door body, the washing machine com-
prising: a box body; an outer tub; a window gasket (30);
a door body (12), which can open and close a laundry
feeding port (111) and which is hinged to a front plate
(11); and a detection device (40), which is used for de-
tecting whether a piece of laundry is stuck between the
door body (12) and the window gasket (30), wherein the
front end of the window gasket (30) is provided with a
first assembly groove (31); the front plate (11) is provided
with a first groove (112), which is recessed backward;
and a first groove wall (1121), which is on the side of the
first groove (112) that is close to the laundry feeding port
(111), is assembled with the first assembly groove (31).
By providing the detection device (40) for detecting
whether a piece of laundry is stuck between the door
body (12) and the window gasket (30), detection can be
carried out before the washing machine starts to wash,
thereby facilitating discovering laundry being stuck in
time, thus preventing laundry from being damaged due
to the rotation of an inner tub after a piece of laundry is
stuck. By means of the arrangement of the first groove
(112), the sealing connection assembly between the front
plate (11) and the window gasket (30) can be realized,
which facilitates improvement of the structural strength

of the laundry feeding port (111), and facilitates forming
a space for arrangement of the detection device (40) and
forming an avoidance for a front detection member (41).
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Description

Technical field

[0001] The present invention belongs to the technical
field of washing machines, and specifically relates to a
washing machine with a detection device designed to
identify clothing trapped in the door assembly.

Background

[0002] A drum washing machine comprises a housing,
an outer drum, and an inner drum provided in the housing.
During the laundry process, the inner drum rotates within
the outer drum. A clothing inlet is provided on the front
panel of the housing, and a door hinged on the front panel,
which opens and closes the clothing inlet. Between the
front panel of the housing and the outer drum, there is a
sealing window gasket. Specifically, the front part of the
window gasket is sealed and fixed at the clothing inlet on
the front panel, while the rear part of the window gasket
is sealed and fixed at the front opening of the outer drum.

Technical Problem

[0003] During the laundry process, users often unin-
tentionally place clothing on the window gasket. After
closing the door, the clothing becomes trapped between
the door and the window gasket or, in other words, be-
tween the door and the front panel. This situation is not
easily detected, leading to continuous pulling and stretch-
ing of the clothing during the washing or spinning proc-
ess. In severe cases, it may result in tearing and damage
to the clothing, and even adds additional load to the mo-
tor.

Summary

[0004] To solve the problem in the prior art, the present
invention proposes a washing machine equipped with a
detection device to identify clothing trapped in the door
assembly. The device is capable of detecting whether
there is clothing trapped between the door and the win-
dow gasket, thereby reducing damage to clothing caused
by clothing trapping.
[0005] To achieve the above objectives, the present
invention employs the following technical solutions: a
washing machine with a clothing-trapping detection de-
vice comprises:

a housing having a front panel with a clothing inlet;
an outer drum located inside the housing;
a window gasket sealingly connected between the
front panel and the outer drum;
a door assembly hinged to the front panel, which is
capable of opening and closing the clothing inlet; and
a detection device for identifying whether clothing is
trapped between the door assembly and the window

gasket;
a first assembly groove is formed at a front end of
the window gasket, a rearward first recess is formed
on the front panel, a first groove wall of the first recess
close to the clothing inlet matches the first assembly
groove; the detection device is positioned between
the door assembly and the first recess.

[0006] Furthermore, the detection device has a front
detection element fixed to the inside of the door assem-
bly, and the front detection element is located in front of
the first recess.
[0007] Furthermore, the door assembly is provided
with a first assembly groove and the front detection ele-
ment is located at the first assembly groove.
[0008] Furthermore, the front detection element is an
optical sensor, which is configured to identify whether
clothing is trapped by whether receiving a feedback sig-
nal within a measuring distance.
[0009] Furthermore, the measuring distance of the op-
tical sensor is set as the distance from a light emission
point of the optical sensor along the optical path direction
to the rear groove wall of the first recess or to the window
gasket.
[0010] Furthermore, the detection device includes a
rear detection element fixed to the inside of the first re-
cess; the front detection element has a telescopic column
that can extend forward and backward; in a closed state
of the door assembly and in the absence of clothing trap-
ping, the telescopic column contacts the rear detection
element.
[0011] Furthermore, a protective block is provided in
the first recess with an opening; the rear detection ele-
ment is located within the opening and a rear end of the
front detection element can extend into the opening.
[0012] Furthermore, the front end of the protective
block is positioned behind the vertical plane where the
end face of the window gasket at.
[0013] Furthermore, the first groove wall is inclined out-
wardly in a direction away from the center of the clothing
inlet, and the angle between the first groove wall and the
rear groove wall of the first recess is 40° to 50°.
[0014] Furthermore, the window gasket has an exten-
sion edge extending downward along the open end of
the outer wall of the first assembly groove, and the ex-
tension edge fits against the rear groove wall of the first
recess.
[0015] Furthermore, when the front detection element
and the rear detection element come into contact, an
electrical signal is triggered to determine whether cloth-
ing is trapped between the front detection element and
the rear detection element.
[0016] Furthermore, the rear detection element is a
reed switch, and a magnetic element is provided inside
the telescopic column, and the distance between the reed
switch and the magnetic element is configured to identify
whether clothing is trapped.
[0017] Furthermore, before the washing program, the
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washing machine initiates the detection device to detect
whether there is clothing being trapped.
[0018] Furthermore, multiple detection devices are in-
stalled on the washing machine.
[0019] Furthermore, a backward-facing second
groove is provided on the front panel, and a protrusion
matching the second groove is located on the inside of
the door body. The clothing inlet is formed on the rear
groove wall of the second groove.
[0020] Furthermore, a circular first groove is provided
on the rear groove wall of the second groove.
[0021] Furthermore, the first groove and the second
groove are coaxially arranged.
[0022] Furthermore, the second groove is coaxially ar-
ranged with the clothing inlet.
[0023] Furthermore, the first groove, which is on the
side away from the window seal, is parallel to the second
groove wall and first groove wall.

Beneficial Effects

[0024] To address the problems in the prior art, the
present invention provides a washing machine equipped
with a detection device to identify whether there is cloth-
ing trapped between the door and the window gasket.
This device aims to identify clothing trapped in the door
assembly, enabling timely detection before the washing
machine commences its washing cycle and reducing the
risk of damage caused by clothing trapping.

Detailed Description of the Drawings

[0025] In order to provide a clearer explanation of the
technical solutions in the embodiments of the present
invention, a brief introduction to the accompanying draw-
ings required for the embodiments will be presented be-
low. It is evident that the drawings described below rep-
resent some embodiments of the present invention. For
those skilled in the art, additional drawings can be ob-
tained based on these drawings without the need for cre-
ative effort.

Fig.1 is a schematic diagram of the structure of a
first embodiment of the washing machine with a
clothing-trapping detection device proposed by the
present invention.

Fig.2 is an exploded schematic diagram of the struc-
ture shown in Fig.1.

Fig.3 is an enlarged schematic diagram of region A
in Fig.2.

Fig.4 is a structural schematic diagram at the front
panel.

Fig.5 is a sectional view after removing the door as-
sembly from Fig.1.

Fig.6 is an enlarged schematic diagram of region B
in Fig.5.

Fig.7 is a schematic diagram of the structure of a
second embodiment of the washing machine with a
clothing-trapping detection device proposed by the
present invention.

Fig.8 is an enlarged schematic diagram of region C
in Fig.7.

Fig.9 is a structural schematic diagram from another
angle in Fig.7.

Fig.10 is an enlarged schematic diagram of region
D in Fig.9.

Fig.11 is a sectional view after removing the door
assembly in Fig.7.

Fig.12 is an enlarged schematic diagram of region
E in Fig.11.

Fig.13 is a structural schematic diagram under cloth-
ing-trapping conditions in Fig.12.

Fig.14 is a schematic diagram of the structure of a
second embodiment of the washing machine with a
clothing-trapping detection device proposed by the
present invention.

Fig.15 is an enlarged schematic diagram of region
F in Fig.14.

Fig.16 is a structural schematic diagram under cloth-
ing-trapping conditions in Fig.15.

Detailed Description of the Invention

[0026] To clarify the purpose, technical solutions, and
advantages of the embodiments of the present invention,
the following will provide a clear and complete description
of the technical solutions in conjunction with the accom-
panying drawings.
[0027] In the description of the present invention, it is
important to note that terms such as "up," "down," "left,"
"right," etc., indicating directions or positional relation-
ships, are based on the positional relationships shown
in the drawings. In the normal operating state of the wash-
ing machine, the side closer to the user is referred to as
the "front," and the opposite side is referred to as the
"rear." These terms are used for ease of description and
simplification and do not imply that the indicated devices
or components must have specific orientations, construc-
tions, and operations. Therefore, they should not be un-
derstood as limitations on the present invention. Addi-
tionally, terms like "first," "second," "third" are used for
descriptive purposes and do not indicate relative impor-
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tance; features labeled with "first," "second" may include
one or more of those features explicitly or implicitly. In
this description, "multiple" means two or more, unless
explicitly specified otherwise.
[0028] In the present invention, unless otherwise spec-
ified and limited, terms such as "installation," "connec-
tion," "link," "fixation," and similar terms are broadly un-
derstood. For example, they can refer to fixed connec-
tions, detachable connections, or integral connections;
mechanical or electrical connections; direct or indirect
connections through an intermediate medium; connec-
tions within two components or interaction relationships
between two components. For those skilled in the art,
the specific meanings of these terms in the context of the
present invention can be understood based on the spe-
cific situation.
[0029] Referring to Fig.1 to Fig.6, a first embodiment
of the washing machine with a clothing-trapping detection
device proposed by the present invention is shown. The
washing machine is used to detect whether clothing is
trapped between the door assembly and the front panel,
comprising: a housing, an outer drum, a window gasket
30, and a detection device 40. The housing has a front
panel 11 with a clothing inlet 111; in the figures, only a
front flange of the outer drum is shown, and the front and
rear portions of the outer drum are not shown. The win-
dow gasket 30 is sealingly connected between the front
panel 11 and the outer drum. The door assembly 12 can
open and close the clothing inlet 111, and it is hinged to
the front panel 11. The detection device 40 is used to
detect whether there is clothing trapped between the door
assembly 12 and the window gasket 30, indicating wheth-
er the clothing is trapped inside the door assembly 12. A
first assembly groove 31 is provided at a front end of the
window gasket 30, and a rearward first recess 112 is
provided on the front panel 11. The first recess 112 is
arranged outside the clothing inlet 111, defining the po-
sition closer to the clothing inlet 111 as the inner. The
first recess 112 has a first groove wall 1121 on one side
near the clothing inlet 111, which is assembled with the
first assembly groove 31. The first groove wall 1121 is
located inside the first assembly groove 31, and the first
recess 112 forms a circular structure. The detection de-
vice 40 is positioned between the door assembly 12 and
the first recess 112. Specifically, the detection device 40
includes a front detection element 41 fixed on the inner
side of the door assembly 12, and the front detection
element 41 is located in front of the first recess 112.
[0030] In the present embodiment, the detection de-
vice 40 is used to detect whether clothing is trapped be-
tween the door assembly 12 and the window gasket 30.
By detecting before the washing machine starts washing,
it is advantageous to promptly discover any clothing be-
ing trapped, thus avoiding damage to the clothing caused
by the rotation of the inner drum after clothing entrap-
ment. The first recess 112 is set up to achieve a sealed
connection assembly between the front panel 11 and the
window gasket 30, enhancing the structural strength at

the clothing inlet 111. This arrangement is conducive to
providing space for the installation of the detection device
40 and facilitating avoidance of the front detection ele-
ment 41.
[0031] As shown in Fig.6, when clothing entrapment
occurs at the detection device 40, the clothing is trapped
between the door assembly 12 and the window gasket
30. After clothing entrapment, a portion of the clothing is
located between the front detection element 41 and the
rear groove wall 1122 of the first recess 112. By detecting
whether there are obstacles or foreign objects between
the front detection element 41 and the rear groove wall
1122 of the first recess, it can be determined whether
clothing entrapment has occurred. Since a single front
detection element 41 can only detect whether clothing
entrapment has occurred in its vicinity, for increased ac-
curacy, multiple detection devices 40 can be installed on
the washing machine.
[0032] For clothing entrapment detection, the detec-
tion device 40 can use various detection devices. In the
present embodiment, the front detection element 41 is
an optical sensor. Detection is performed by identifying
whether the feedback signal is received within the meas-
uring distance of the optical sensor. In the case of clothing
entrapment at the detection device 40, when the light
emitted by the front detection element 41 is obstructed
by the clothing within the measuring distance, indicating
clothing entrapment, the feedback signal is triggered. If
no clothing entrapment is detected, the emitted light
reaches the target within the measuring distance without
obstruction, and no feedback signal is received.
[0033] Specifically, the measuring distance of the op-
tical sensor is set as the distance along the light path
from the light-emitting point of the optical sensor to the
rear groove wall 1122 of the first recess 112 or to the
window gasket 30. The light emitted by the optical sensor
can travel rearward parallel to the axial direction of the
outer drum or can travel inward in the backward direction.
Depending on the travel path of the optical sensor’s light,
the measuring distance can be set as the travel distance
of the light to the rear groove wall 1122 of the first recess
112 or to the window gasket 30. If the emitted light travels
to the rear groove wall 1122 of the first recess 112, the
measuring distance is the travel distance of the light from
the emission point to the rear groove wall 1122 of the
first recess 112. If the emitted light travels to the window
gasket 30, the measuring distance is the travel distance
of the light from the emission point to the window gasket
30.
[0034] It should be configured to active the clothing
entrapment detection after the door is closed and the
washing machine is powered up. If clothing entrapment
is found, the door assembly 20 should be opened for
examination and handling. If no clothing entrapment is
found, the selection of the washing program can proceed.
[0035] In the present embodiment, the first groove wall
1122 is inclined outward away from the center of the
clothing inlet, enhancing stability after assembly with the
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first assembly groove 31, which also aligns with the di-
rection of inclination of the window glass 13 of the door
assembly 12 at the clothing inlet 111, helping to seal the
window gasket 30 between the window glass 13 and the
first groove wall 1122. The preferred angle between the
first groove wall 1121 and the rear groove wall 1122 of
the first recess 112 is set to be 40° to 50°, and more
preferably, the angle is set to 45°.
[0036] The window gasket 30 has an extension edge
32 extending downward along the open end of the outer
wall of the first assembly groove 31. The extension edge
32 fits against the rear groove wall 1122 of the first recess
112, enhancing the sealing between the window gasket
30 and the first recess 112 and the firmness after assem-
bly. The extension edge 32 is located on the front side
of the rear groove wall 1122 so that when the front de-
tection element 41 is an optical sensor, the light can travel
to the extension edge 32.
[0037] A rearward second recess 113 is provided on
the front panel 11, and a protrusion matching the second
recess 113 is provided on the inner side of the door as-
sembly 12, contributing to the sealed closure between
the door assembly 12 and the front panel 11. A rear
groove wall of the second recess 113 is opened with the
clothing inlet 111 opening. An annular first recess 112 is
provided on the rear groove wall of the second recess
113, and the first recess 112 and the second recess 113
are coaxially arranged. The second recess 113 is coaxial
with the clothing inlet 111. The first groove wall 1123 of
the first recess 112 on the side away from the window
gasket 30 is parallel to the first groove wall 1121, thereby
enhancing the structural strength at the first recess 112.
Moreover, it helps to form a larger space for installing the
detection device 40.
[0038] Fig.7 to Fig.13 depicts a second embodiment
of the washing machine with a clothing-trapping detection
device proposed by the present invention. The main dif-
ference between this embodiment and the first embodi-
ment lies in the different detection device 40, employing
a distinct detection structure. However, other structures
can remain the same as the first embodiment.
[0039] A washing machine with a clothing-trapping de-
tection device is designed to detect whether clothing is
trapped between the door assembly and the front panel.
It includes a housing, an outer drum, a window gasket
30, and a detection device 40. The housing has a front
panel 11 with a clothing inlet 111; in the figures, only the
front flange of the outer drum is shown, and the front and
rear portions of the outer drum are not shown. The win-
dow gasket 30 is sealingly connected between the front
panel 11 and the outer drum. The door assembly 12 can
open and close the clothing inlet 111 and is hinged to the
front panel 11. The detection device 40 is used to detect
whether there is clothing trapped between the door as-
sembly 12 and the window gasket 30, indicating whether
clothing is trapped inside the door assembly 12. A first
assembly groove 31 is provided at a front end of the win-
dow gasket 30, and a rearward first recess 112 is pro-

vided on the front panel 11. The first recess 112 is ar-
ranged outside the clothing inlet 111, defining the position
closer to the clothing inlet 111 as the inner. The first re-
cess 112 has a first groove wall 1121 on one side near
the clothing inlet 111, which is assembled with the first
assembly groove 31. The first groove wall 1121 is located
inside the first assembly groove 31, forming a circular
structure for the first recess 112. The detection device
40 has a front detection element 41 fixed on the inner
side of the door assembly 12, and the front detection
element 41 is located in front of the first recess 112.
[0040] In the present embodiment, the detection de-
vice 40 is used to detect whether clothing is trapped be-
tween the door assembly 12 and the window gasket 30.
By detecting before the washing machine starts washing,
it is advantageous to promptly discover any clothing be-
ing trapped, thus avoiding damage to the clothing caused
by the rotation of the inner drum after clothing entrap-
ment. The first recess 112 is set up to achieve a sealed
connection assembly between the front panel 11 and the
window gasket 30, enhancing the structural strength at
the clothing inlet 111. This arrangement is conducive to
providing space for the installation of the detection device
40 and facilitating avoidance of the front detection ele-
ment 41.
[0041] When clothing entrapment occurs at the detec-
tion device 40, clothing is trapped between the door as-
sembly 12 and the window gasket 30. After clothing en-
trapment, a portion of the clothing is positioned between
the front detection element 41 and the rear groove wall
1122 of the first recess 112. By detecting whether there
are obstacles or foreign objects between the front detec-
tion element 41 and the rear groove wall 1122 of the first
recess, it can be determined whether clothing entrap-
ment has occurred. As a single front detection element
41 can only detect entrapment in its vicinity, for increased
accuracy, multiple detection devices 40 can be installed
on the washing machine.
[0042] In the present embodiment, the detection de-
vice 40 also includes a rear detection element 42 fixed
inside the first recess 112. The front detection element
41 has a telescopic column that can extend forward and
backward, and the telescopic column can extend into the
first recess 112. In the closed state of the door assembly
12, and when there is no clothing entrapment, the tele-
scopic column is in contact with the rear detection ele-
ment 42. In the presence of clothing entrapment at the
detection device 40, there is clothing between the tele-
scopic column and the rear detection element 42, creat-
ing a separation.
[0043] In the present embodiment, the front detection
element 41 and the rear detection element 42 trigger an
electrical signal upon contact to determine whether cloth-
ing is trapped between them. If the trigger signal occurs,
there is no clothing entrapment; if not triggered, there is
clothing entrapment. To further increase the accuracy of
detection and avoid the situation where clothing is
trapped between the front detection element 41 and the
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rear detection element 42 causing a trigger signal, it is
configured to increase the distance between the front
detection element 41 and the rear detection element 42
in the presence of clothing entrapment. A protective block
43 is provided inside the first recess 112, and a receiving
opening 431 is opened on the protective block 43. The
rear detection element 42 is located inside the receiving
opening 431, and the rear end of the front detection el-
ement 41 can extend into the receiving opening 431. In
the presence of clothing entrapment, clothing is trapped
between the front detection element 41 and the front end
of the receiving opening 431, preventing the front detec-
tion element 41 from extending into the receiving opening
431. This ensures that the front detection element 41 and
the rear detection element 42 do not contact, maintaining
a larger distance and avoiding the occurrence of a trigger
signal. In the absence of clothing entrapment, the front
detection element 41 extends into the receiving opening
431 and contacts the rear detection element 42 to trigger
the electrical signal. The front end surface of the protec-
tive block 43 is positioned behind the vertical plane where
the end face of the window gasket 30 is located, protect-
ing the protective block 43 and preventing it from being
touched.
[0044] It should be configured to active the clothing
entrapment detection after the door is closed and the
washing machine is powered up. If clothing entrapment
is found, the door assembly 20 should be opened for
examination and handling. If no clothing entrapment is
found, the selection of the washing program can proceed.
[0045] In the present embodiment, the first groove wall
1122 is inclined outward away from the center of the
clothing inlet, enhancing stability after assembly with the
first assembly groove 31, which also aligns with the di-
rection of inclination of the window glass 13 of the door
assembly 12 at the clothing inlet 111, helping to seal the
window gasket 30 between the window glass 13 and the
first groove wall 1122. The preferred angle between the
first groove wall 1121 and the rear groove wall 1122 of
the first recess 112 is set to be 40° to 50°, and more
preferably, the angle is set to 45°.
[0046] The window gasket 30 has an extension edge
32 extending downward along the open end of the outer
wall of the first assembly groove 31. The extension edge
32 fits against the rear groove wall 1122 of the first recess
112, enhancing the sealing between the window gasket
30 and the first recess 112 and the firmness after assem-
bly. The extension edge 32 is located on the front side
of the rear groove wall 1122 so that when the front de-
tection element 41 is an optical sensor, the light can travel
to the extension edge 32.
[0047] A rearward second recess 113 is provided on
the front panel 11, and a protrusion matching the second
recess 113 is provided on the inner side of the door as-
sembly 12, contributing to the sealed closure between
the door assembly 12 and the front panel 11. A rear
groove wall of the second recess 113 is opened with the
clothing inlet 111 opening. An annular first recess 112 is

provided on the rear groove wall of the second recess
113, and the first recess 112 and the second recess 113
are coaxially arranged. The second recess 113 is coaxial
with the clothing inlet 111. The first groove wall 1123 of
the first recess 112 on the side away from the window
gasket 30 is parallel to the first groove wall 1121, thereby
enhancing the structural strength at the first recess 112.
Moreover, it helps to form a larger space for installing the
detection device 40.
[0048] Fig.14 to Fig.16 illustrates a third embodiment
of the washing machine with a clothing-trapping detection
device proposed by the present invention. The main dif-
ference between this embodiment and the second em-
bodiment lies in the different detection device 40, em-
ploying a distinct detection structure. However, other
structures can remain the same as the second embodi-
ment.
[0049] A washing machine with a clothing-trapping de-
tection device is designed to detect whether clothing is
trapped between the door assembly and the front panel.
It includes a housing, an outer drum, a window gasket
30, and a detection device 40. The housing has a front
panel 11 with a clothing inlet 111; in the figures, only the
front flange of the outer drum is shown, and the front and
rear portions of the outer drum are not shown. The win-
dow gasket 30 is sealingly connected between the front
panel 11 and the outer drum. The door assembly 12 can
open and close the clothing inlet 111 and is hinged to the
front panel 11. The detection device 40 is used to detect
whether there is clothing trapped between the door as-
sembly 12 and the window gasket 30, indicating whether
clothing is trapped inside the door assembly 12. A first
assembly groove 31 is provided at a front end of the win-
dow gasket 30, and a rearward first recess 112 is pro-
vided on the front panel 11. The first recess 112 is ar-
ranged outside the clothing inlet 111, defining the position
closer to the clothing inlet 111 as the inner. The first re-
cess 112 has a first groove wall 1121 on one side near
the clothing inlet 111, which is assembled with the first
assembly groove 31. The first groove wall 1121 is located
inside the first assembly groove 31, forming a circular
structure for the first recess 112. The detection device
40 has a front detection element 41 fixed on the inner
side of the door assembly 12, and the front detection
element 41 is located in front of the first recess 112.
[0050] In the present embodiment, the detection de-
vice 40 is used to detect whether clothing is trapped be-
tween the door assembly 12 and the window gasket 30.
By detecting before the washing machine starts washing,
it is advantageous to promptly discover any clothing be-
ing trapped, thus avoiding damage to the clothing caused
by the rotation of the inner drum after clothing entrap-
ment. The first recess 112 is set up to achieve a sealed
connection assembly between the front panel 11 and the
window gasket 30, enhancing the structural strength at
the clothing inlet 111. This arrangement is conducive to
providing space for the installation of the detection device
40 and facilitating avoidance of the front detection ele-
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ment 41.
[0051] When clothing entrapment occurs at the detec-
tion device 40, clothing is trapped between the door as-
sembly 12 and the window gasket 30. After clothing en-
trapment, a portion of the clothing is positioned between
the front detection element 41 and the rear groove wall
1122 of the first recess 112. By detecting whether there
are obstacles or foreign objects between the front detec-
tion element 41 and the rear groove wall of the first recess
112, it can be determined whether clothing entrapment
has occurred. As a single front detection element 41 can
only detect entrapment in its vicinity, for increased accu-
racy, multiple detection devices 40 can be installed on
the washing machine.
[0052] In the present embodiment, the detection de-
vice 40 also includes a rear detection element 42 fixed
inside the first recess 112. The front detection element
41 has a telescopic column that can extend forward and
backward, and the telescopic column can extend into the
first recess 112. In the closed state of the door assembly
12, and when there is no clothing entrapment, the tele-
scopic column is in contact with the rear detection ele-
ment 42. In the presence of clothing entrapment at the
detection device 40, there is clothing between the tele-
scopic column and the rear detection element 42, creat-
ing a separation.
[0053] In the present embodiment, the rear detection
element 42 is a reed switch and a magnetic component
412 that matches the reed switch is provided inside the
telescopic column 411. Clothing entrapment is deter-
mined based on the distance between the reed switch
and the magnetic component 412. When the telescopic
column 411 is in contact with the rear detection element
42, the distance between the reed switch and the mag-
netic component 412 is D1; in the presence of clothing
entrapment, the distance D2 between the reed switch
and the magnetic component 412 is definitely greater
than D1.
[0054] In order to further increase the accuracy of the
detection and to avoid that the distance between the reed
switch and the magnetic member 412 does not change
much when clothing is trapped between the front detec-
tion element 41 and the rear detection element 42, es-
pecially when the clothing is thin, it should be ensured
that, in the presence of clothing entrapment, the distance
between the front detection element 41 and the rear de-
tection element 42 is increased.
[0055] A protective block 43 is provided inside the first
recess 112, and a receiving opening 431 is opened on
the protective block 43. The rear detection element 42 is
located inside the receiving opening 431, and a rear end
of the front detection element 41 can extend into the re-
ceiving opening 431. In the presence of clothing entrap-
ment, clothing is trapped between the front detection el-
ement 41 and the front end of the receiving opening 431,
preventing the front detection element 41 from extending
into the receiving opening 431. This ensures that the front
detection element 41 and the rear detection element 42

do not contact, maintaining a larger distance. In the ab-
sence of clothing entrapment, the front detection element
41 extends into the receiving opening 431 and contacts
the rear detection element 42. The distance between the
reed switch and the magnetic component 412 is D1. The
distance between the front end of the receiving opening
431 and the front end of the rear detection element 42 is
D3. In the presence of clothing entrapment, the distance
D2 between the reed switch and the magnetic component
412 is greater than D1 and less than or equal to the sum
of D1 and D3.
[0056] It should be configured to active the clothing
entrapment detection after the door is closed and the
washing machine is powered up. If clothing entrapment
is found, the door assembly 20 should be opened for
examination and handling. If no clothing entrapment is
found, the selection of the washing program can proceed.
[0057] In the present embodiment, the first groove wall
1122 is inclined outward away from the center of the
clothing inlet, enhancing stability after assembly with the
first assembly groove 31, which also aligns with the di-
rection of inclination of the window glass 13 of the door
assembly 12 at the clothing inlet 111, helping to seal the
window gasket 30 between the window glass 13 and the
first groove wall 1122. The preferred angle between the
first groove wall 1121 and the rear groove wall 1122 of
the first recess 112 is set to be 40° to 50°, and more
preferably, the angle is set to 45°.
[0058] The window gasket 30 has an extension edge
32 extending downward along the open end of the outer
wall of the first assembly groove 31. The extension edge
32 fits against the rear groove wall 1122 of the first recess
112, enhancing the sealing between the window gasket
30 and the first recess 112 and the firmness after assem-
bly. The extension edge 32 is located on the front side
of the rear groove wall 1122 so that when the front de-
tection element 41 is an optical sensor, the light can travel
to the extension edge 32.
[0059] A rearward second recess 113 is provided on
the front panel 11, and a protrusion matching the second
recess 113 is provided on the inner side of the door as-
sembly 12, contributing to the sealed closure between
the door assembly 12 and the front panel 11. A rear
groove wall of the second recess 113 is opened with the
clothing inlet 111 opening. An annular first recess 112 is
provided on the rear groove wall of the second recess
113, and the first recess 112 and the second recess 113
are coaxially arranged. The second recess 113 is coaxial
with the clothing inlet 111. The first groove wall 1123 of
the first recess 112 on the side away from the window
gasket 30 is parallel to the first groove wall 1121, thereby
enhancing the structural strength at the first recess 112.
Moreover, it helps to form a larger space for installing the
detection device 40.
[0060] The above embodiments are only used to illus-
trate the technical solution of the present invention, not
to limit it. Although the present invention has been de-
scribed in detail with reference to the above embodi-
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ments, for those skilled in the art, it is still possible to
modify the technical solution recorded in the above em-
bodiments or replace some technical features with equiv-
alent ones. These modifications or replacements do not
depart from the spirit and scope of the technical solution
required by the present invention.

Claims

1. A washing machine with a clothing-trapping detec-
tion device, characterized in that it comprises:

a housing having a front panel with a clothing
inlet;
an outer drum (20) located inside the housing;
a window gasket (30) sealingly connected be-
tween the front panel and the outer drum (20);
a door assembly (12) hinged to the front panel,
which is capable of opening and closing the
clothing inlet; and
a detection device for identifying whether cloth-
ing is trapped between the door assembly (12)
and the window gasket (30);
a first assembly groove (31) is formed at a front
end of the window gasket (30), a rearward first
recess (112) is formed on the front panel, a first
groove wall (1121) of the first recess (112) close
to the clothing inlet matches the first assembly
groove (31);
the detection device is positioned between the
door assembly (12) and the first recess (112).

2. The washing machine according to claim 1, charac-
terized in that the detection device has a front de-
tection element (41) fixed to the inside of the door
assembly (12), and the front detection element (41)
is located in front of the first recess (112).

3. The washing machine according to claim 2, charac-
terized in that the front detection element (41) is an
optical sensor which is configured to identify whether
clothing is trapped by whether receiving a feedback
signal within a measuring distance.

4. The washing machine according to claim 3, charac-
terized in that the measuring distance of the optical
sensor is set as the distance from a light emission
point of the optical sensor along the optical path di-
rection to the rear groove wall (1122) of the first re-
cess (112) or to the window gasket (30).

5. The washing machine according to claim 2, charac-
terized in that the detection device includes a rear
detection element (42) fixed to the inside of the first
recess (112); the front detection element (41) has a
telescopic column (411) that can extend forward and
backward; in a closed state of the door assembly

(12) and in the absence of clothing trapping, the tel-
escopic column (411) contacts the rear detection el-
ement (41).

6. The washing machine according to claim 5, charac-
terized in that a protective block (43) is provided in
the first recess (112) with an opening (431); the rear
detection element (42) is located within the opening
(431) and a rear end of the front detection element
(41) can extend into the opening (431).

7. The washing machine according to claim 5, charac-
terized in that when the front detection element (41)
and the rear detection element (42) come into con-
tact, an electrical signal is triggered to determine
whether clothing is trapped between the front detec-
tion element (41) and the rear detection element
(42).

8. The washing machine according to claim 5, charac-
terized in that the rear detection element (42) is a
reed switch, and a magnetic element (412) is pro-
vided inside the telescopic column (411), and the
distance between the reed switch and the magnetic
element (412) is configured to identify whether cloth-
ing is trapped.

9. The washing machine according to any one of claim
1 to 8, characterized in that the first groove wall
(1121) is inclined outwardly in a direction away from
the center of the clothing inlet, and the angle between
the first groove wall (1121) and the rear groove wall
(1122) of the first recess (112) is 40° to 50°+

10. The washing machine according to any one of claim
1 to 8, characterized in that the window gasket (30)
has an extension edge (32) extending downward
along the open end of the outer wall of the first as-
sembly groove (31), and the extension edge (32) fits
against the rear groove wall (1122) of the first recess
(112).
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