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Description
FIELD
[0001] The present disclosure relates to an electrical

appliance manufacturing technology field, and more par-
ticularly to a front-loading washing machine.

BACKGROUND

[0002] Intherelated art, the washing machine includes
a front-loading washing machine and a pulsator washing
machine. When the pulsator washing machine operates,
the laundry needs to be completely immersed in water,
so that the water saving effect is poor. Moreover, when
loading or unloading the laundry with the front-loading
washing machine, a user needs to bend and squat down,
andthusitis muchinconvenient for use andis particularly
difficult for operations of special populations, such as the
aged.

SUMMARY

[0003] The present disclosure seeks to solve at least
one of the problems existing in the related art to at least
some extent. Thus, the present disclosure provides a
front-loading washing machine, and the front-loading
washing machine has advantages of an easy usage, a
low laundry abrasion and a less water cost.

[0004] Inorderto achieve the above objective, embod-
iments of the present disclosure provide a front-loading
washing machine, and the front-loading washing ma-
chine includes: a cabinet having a front panel, in which
the front panel is provided with an opening; a tub having
an access port for loading and unloading laundry, in
which the tub is disposed in the cabinet and configured
in such a manner that the access port is capable of being
moved up and down in the opening; a rotatable drum
disposed in the tub; a door unit mounted to the tub and
configured to cover the access port; and a driving mech-
anism provided in the cabinet, coupled to the tub, and
configured to drive the tub to rotate.

[0005] The front-loading washing machine according
to embodiments of the present disclosure has advantag-
es of an easy usage, a low laundry abrasion and a less
water cost.

[0006] In addition, the front-loading washing machine
according to embodiments of the present disclosure may
further include following additional features.

[0007] Accordingto an embodiment of the present dis-
closure, the driving mechanism is configured to drive the
access port to move up and down between a washing
position and a non-washing position in the opening.
[0008] Accordingto an embodiment of the present dis-
closure, when the access portis located at the non-wash-
ing position, the access port is driven to move close to
an upper edge of the front panel, and when the access
port is located at the washing position, the access port
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is driven to move close to a lower edge of the front panel.
[0009] According to an embodiment of the present dis-
closure, the driving mechanism is configured to drive the
access port to move upwards to close to an upper edge
of the front panel and move downwards to close to a
lower edge of the front panel.

[0010] According to an embodiment of the present dis-
closure, a motion range of the access port in the opening
is configured in such a manner that an included angle
between a central axis of the access portand a horizontal
plane ranges from 0° to 90°.

[0011] According to an embodiment of the present dis-
closure, the driving mechanism includes a longitudinal
pushrod disposed at a front side of the tub, a transverse
shaft disposed at a rear side of the tub and coupled to
the tub, and a support frame disposed in the cabinet and
having a hole, in which the transverse shaft is configured
to rotate in the hole of the support frame.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] These and other aspects and advantages of
embodiments of the present disclosure will become ap-
parent and more readily appreciated from the following
descriptions made with reference to the drawings, in
which:

Fig. 1 is a schematic view of a front-loading washing
machine according to embodiments of the present
disclosure, in which an access port is located in a
washing position;

Fig. 2 is a partial schematic view of a front-loading
washing machine according to embodiments of the
presentdisclosure, inwhich anaccess portislocated
in a washing position;

Fig. 3 is a partial schematic view of a front-loading
washing machine according to embodiments of the
presentdisclosure, inwhich anaccess portislocated
in a non-washing position;

Fig. 4 is a partial schematic view of a front-loading
washing machine according to embodiments of the
present disclosure; and

Fig. 5 is a partial schematic view of a front-loading
washing machine according to embodiments of the
present disclosure.

Reference numerals:

[0013] front-loading washing machine 1, cabinet 100,
front panel 110, opening 111, base plate 120, tub 200,
door unit 300, driving mechanism 400, longitudinal push-
rod 410, driving part 411, driving-part mounting bracket
4110, mounting plate 4111, mounting ear 4112, driving-
part positioning pin 4113, extending and retracting part
412, extending-and-retracting-part mounting bracket
4120, extending-and-retracting-part positioning pin
4123, transverse shaft 420, support frame 430, hole 431,
longitudinal bracket 432, protruding part 4320, trans-
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verse bracket433, main part4330, arc-shaped part4331,
damping shock absorber 500, damper 510, inner damp-
ing rod 511, outer damping cylinder 512, elastic shock-
absorbing member 520, support foot 530, adjustable foot
600, shock absorbing cushion 610, counterweight 700.

DETAILED DESCRIPTION

[0014] Reference will be made in detail to embodi-
ments of the present disclosure. The embodiments de-
scribed herein with reference to drawings are explana-
tory, illustrative, and used to generally understand the
present disclosure. The embodiments shall not be con-
strued to limit the present disclosure. The same or similar
elements and the elements having same or similar func-
tions are denoted by like reference numerals throughout
the descriptions.

[0015] A front-loading washing machine will be de-
scribed with reference to accompanying drawings in the
following.

[0016] AsshowninFigs. 1-5,the front-loading washing
machine 1 according to embodiments of the present dis-
closure includes a cabinet 100, a tub 200, a rotatable
drum (not shown), a door unit 300 and a driving mecha-
nism 400.

[0017] The cabinet 100 includes a front panel 110 (a
front-and-rear direction is shown by arrow B in Figs. 1-3),
and an opening 111 is formed in the front panel 110. The
tub 200 has an access port for loading and unloading
laundry, and the tub 200 is disposed in the cabinet 100
and configured in such a manner that the access port is
capable of being moved up and down in the opening 111
(an up-and-down direction is shown by arrow Ain Figs.
1-3). The drum is disposed in the tub 200. The door unit
300 is mounted to the tub 200, and configured to cover
the access port. The driving mechanism 400 is provided
in the cabinet 100, coupled to the tub 200 and used to
drive the tub 200 to move.

[0018] In the front-loading washing machine 1 accord-
ing to embodiments of the present disclosure, the tub
200 is configured in such a manner that the access port
is capable of being moved up and down in the opening
111, and thus the front-loading washing machine 1 can
move the access port to a position suitable for a user to
load and unload laundry when the user needs to load or
unload the laundry, compared with a front-loading wash-
ing machine having the access port disposed in a front
surface thereofinthe related art. For example, the access
port may be moved upwards. In this way, when loading
or unloading laundry through the access port, the user
does not need to squat down or bend, which thus facili-
tates loading and unloading laundry through the access
port by the user, and also enables the user inconvenient
to bend (such as the aged) to load and unload laundry
successfully, thus improving the use convenience of the
front-loading washing machine 1.

[0019] Moreover, since the access port can be moved
up and down in the opening 111, the access port may be
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moved to a position suitable for washing laundry after
the laundry has been loaded. For example, the access
port may be moved downwards. In this way, when wash-
ing laundry, the drum may roll to tumble the laundry up
and down so as to wash the laundry, thus reducing abra-
sion of the laundry during washing thereof. Moreover,
because the laundry needs not to be completely im-
mersed in water when being washed, but only a small
amount of water is needed to accomplish the washing
thereof, a corresponding water cost is reduced, which is
more environmentally friendly.

[0020] In addition, by disposing the driving mechanism
400, the tub 200 may be driven by using the driving mech-
anism 400. In this way, when the user needs to adjust a
position of the access port, the driving mechanism 400
may be used to drive the tub 200. Thereby, the user can
adjust the position of the tub 200 with less effort, so that
it is convenient for the user to adjust the position of the
tub 200, and further for the user (such as the aged) to
use the front-loading washing machine 1.

[0021] Thatis to say, by providing the tub 200 config-
ured in such a manner that the access port is capable of
being moved up and down in the opening 111 and pro-
viding the driving mechanism 400 configured to drive the
tub 200 to move, the front-loading washing machine 1
can achieve a desired effect of an ordinary front-loading
washing machine when washing the laundry, and the ac-
cess portcan be adjusted to the position suitable for load-
ing and unloading laundry when the laundry needs to be
loaded or unloaded or additional laundry needs to be
loaded during the washing, so that a problem that it is
inconvenient to load and unload laundry for the traditional
front-loading washing machine in the related art is over-
come, thereby facilitating use for the user.

[0022] Therefore, the front-loading washing machine
1 according to embodiments of the present disclosure
has advantages of the convenient use, the low laundry
abrasion and the reduced water cost.

[0023] The front-loading washing machine 1 according
to embodiments of the present disclosure will be de-
scribed with reference to accompanying drawings in the
following.

[0024] In some specific embodiments of the present
disclosure, as shown in Figs. 1-5, the front-loading wash-
ing machine 1 according to embodiments of the present
disclosure includes a cabinet 100, a tub 200, a rotatable
drum, a door unit 300 and a driving mechanism 400.
[0025] The driving mechanism 400 drives the access
port to move up and down between the washing position
and the non-washing position in the opening 111. In this
way, when the laundry needs to be washed, the driving
mechanism 400 may be used to drive the tub 200, so
that the access port can be moved to the washing posi-
tion, thus facilitating washing the laundry. When the laun-
dry does not need to be washed, the driving mechanism
400 may be used to drive the tub 200, so that the access
port can be moved to the non-washing position, thus fa-
cilitating loading and unloading the laundry by the user.
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[0026] Specifically, as shown in Figs. 1-3, when the
access port is located at the non-washing position (as
shown in Fig. 3), the access port is driven to move close
to an upper edge of the front panel 110. When the access
port is located at the washing position (as shown in Figs.
1 and 2), the access port is driven to move close to a
lower edge of the front panel 110. Thereby, when the
user needs to load or unload laundry, the access port
may be moved close to the upper edge of the front panel
110, so astofacilitate loading and unloading laundry from
top by the user, and when the user needs to wash laundry,
the access port may be moved close to the lower edge
of the front panel 110, so as to facilitate washing the
laundry through the rolling of the drum.

[0027] Specifically, as shown in Fig. 1, the front panel
110 may be inclined backwards from bottom to top.
Thereby, it may be further convenient for the user to load
and unload laundry when the access port is moved to
the non-washing position.

[0028] Advantageously, as shown in Figs. 2 and 3, the
driving mechanism 400 is configured to drive the access
port to move upwards to close to the upper edge of the
front panel 110 and move downwards to close to the low-
er edge of the front panel 110. In this way, when the
laundry needs to be loaded or unloaded, the driving
mechanism 400 may be operated to move the access
port upwards close to the upper edge of the front panel
110, thereby facilitating loading and unloading the laun-
dry; and when the laundry needs to be washed, the driv-
ing mechanism 400 may be operated to move the access
portdownwards close to the lower edge of the front panel
110, thereby facilitating washing the laundry through the
rolling of the drum.

[0029] Optionally, a motion range of the access portin
the opening 111 is configured in such a manner that an
included angle between a central axis of the access port
and a horizontal plane ranges from 0° to 90°. In other
words, the access port may be moved between a hori-
zontal position and a vertical position of the central axis
thereof. Specifically, when the access port is located at
the non-washing position suitable for loading and unload-
ing laundry, the central axis of the access port is oriented
in a vertical direction; and when the access portis located
at the washing position suitable for washing laundry, the
central axis of the access port is oriented in a horizontal
direction. Thereby, it is convenient for the user to load
and unload the laundry through the access port from top,
and also to wash the laundry by the rolling of the drum.
[0030] It can be understood by those skilled in the art
that, the motion range of the access port may be adjusted
according to the actual conditions. For example, when
the access port is located at the non-washing position
(as shown in Fig. 3), the central axis of the access port
may be inclined forwards from bottom to top, and thus it
is convenient for the user to load and unload the laundry
as well. When the access port is located at the washing
position (as shown in Figs. 1 and 2), the central axis of
the access port may be oriented ata predetermined angle
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with respect to the horizontal direction, in condition of
ensuring the laundry in the drum to be washed in arolling
manner.

[0031] Preferably, the motion range of the access port
may be configured in such a manner that the included
angle between the central axis of the access port and
the horizontal plane ranges from 13° to 45°, so that the
it is convenient for the user to load and unload laundry
from top, and a washing effect of the laundry can be en-
sured as well. In addition, it is convenient for the driving
mechanism 400 to drive the tub 200, so as to reduce the
time needed for the tub 200 to move between the above
two positions, thus improving a washing efficiency for the
user.

[0032] The front-loading washing machine 1 according
to a specific example of the present disclosure is shown
in Figs. 2-5. As shown in Figs. 2-5, the driving mechanism
400 includes a longitudinal pushrod 410 disposed at a
front side of the tub 200, a transverse shaft 420 disposed
at a rear side of the tub 200 and coupled to the tub 200,
and a support frame 430 disposed in the cabinet 100 and
having an hole 431, in which the transverse shaft 420
may rotate in the hole 431 of the support frame 430. In
this way, the tub 200 may be disposed rotatably to the
support frame 430 by the transverse shaft 420, so that
the access port is capable of being moved up and down
in the opening 111; moreover, the tub 200 may be driven
to move by the longitudinal pushrod 410, so as to achieve
a position adjustment of the access port. In addition, by
disposing the longitudinal pushrod 410 at the front side
of the tub 200 and the transverse shaft 420 at the rear
side of the tub 200, it is convenient for the longitudinal
pushrod 410 to push the front side of the tub 200 to move
in the up-and-down direction, thus further facilitating the
position adjustment of the access port.

[0033] Specifically, as shown in Figs. 2-4, the longitu-
dinal pushrod 410 includes a driving part 411 and an
extending and retracting part 412. The extending and
retracting part 412 is mounted to the driving part 411 and
driven to extend and retract by the driving part411. One
of the driving part 411 and the extending and retracting
part 412 is mounted in the cabinet 100 and the other one
thereof is coupled to the tub 200. Thus, the driving part
411 may be used to drive the extending and retracting
part 412 to extend and retract, so as to achieve the ex-
tending and retracting of the longitudinal pushrod 410.
Therefore, with the longitudinal pushrod 410 driving the
front side of tub 200 to move in the up-and-down direc-
tion, the position adjustment of the access port can be
obtained.

[0034] It could be understood by those skilled in the
related art that, the tub 200 may be driven only by the
longitudinal pushrod 410. For example, by disposing the
longitudinal pushrod 410, the whole tub 200 can be
moved in the up-and-down, and thus the position adjust-
ment of the access port can be achieved as well.
[0035] Advantageously, as shownin Figs. 2-4, the driv-
ing part 411 is coupled to the tub 200 by a driving-part
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mounting bracket 4110, the extending and retracting part
412 is mounted in the cabinet 100 by a extending-and-
retracting-part mounting bracket 4120. Specifically, the
extending and retracting part 412 may be mounted on
the support frame 430 by the extending-and-retracting-
part mounting bracket 4120. In this way, it is convenient
to mount the driving part 411 to the tub 200, and also to
mount the extending and retracting part412 in the cabinet
100.

[0036] Specifically, the driving part 411 may drive the
extending and retracting part 412 by hydraulic pressure.
[0037] Optionally, as shown in Figs. 2 -4, at least one
of the connection between the driving part 411 and the
driving-part mounting bracket 4110 and the connection
between the extending and retracting part 412 and the
extending-and-retracting-part mounting bracket 4120 is
a pivotable connection. Thus, the tub 200 can be moved
more smoothly to facilitate the position adjustment of the
access port, and also a movement range of the tub 200
is increased to ensure the motion range of the access
port.

[0038] Specifically, the driving part 411 is pivotably
mounted to the driving-part mounting bracket 4110 and
the extending and retracting part 412 is pivotably mount-
ed to the extending-and-retracting-part mounting bracket
4120.

[0039] As shown in Figs. 2-4, the driving part 411 is
connected with the driving-part mounting bracket 4110
by a driving-part positioning pin 4113, and the extending
and retracting part 412 is connected with the extending-
and-retracting-part mounting bracket 4120 by a extend-
ing-and-retracting-part positioning pin 4123. Thus, the
pivotable connection between the driving part 411 and
the driving-part mounting bracket 4110 and the pivotable
connection between the extending and retracting part
412 and the extending-and-retracting-part mounting
bracket 4120 can be achieved.

[0040] More specifically, as shown in Figs. 2-4, each
of the driving-part mounting bracket 4110 and the ex-
tending-and-retracting-part mounting bracket 4120 in-
cludes a mounting plate 4111 and two mounting ears
4112. The mounting ear 4112 is used to assemble the
driving-part positioning pin 4113 or the extending-and-
retracting-part positioning pin 4123, and the two mount-
ing ears 4112 are disposed on the mounting plate 4111
and spaced apart from each other. Specifically, the
mounting ear 4112 may be provided with a pin hole, and
the driving-part positioning pin 4113 or the extending-
and-retracting-part positioning pin 4123 may be fitted in
the corresponding pin hole. The mounting plate 4111
may be mounted to the cabinet 100 or the tub 200 by a
threaded fastener (such as a screw or a bolt), or integral
with the tub 200 by injection molding. In this way, a con-
tactarea between the driving-part mounting bracket4110
and the tub 200 is increased, and also a contact area
between the extending-and-retracting-part mounting
bracket 4120 and the cabinet 100 is increased, so as to
facilitate the mounting of the driving-part mounting brack-
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et 4110 and the extending-and-retracting-part mounting
bracket 4120, and to ensure the connection strength and
stability of the driving-part mounting bracket 4110 and
the extending-and-retracting-part mounting bracket
4120 after being mounted. Moreover, it is convenient for
the pivotable connection between the driving part 411
and the driving-part mounting bracket 4110 and for the
pivotable connection between the extending and retract-
ing part 412 and the extending-and-retracting-part
mounting bracket 4120, so as to ensure the connection
strength and stability between the driving part 411 and
the driving-part mounting bracket 4110 and the connec-
tion strength and stability between the extending and re-
tracting part 412 and the extending-and-retracting-part
mounting bracket 4120.

[0041] Specifically, two ends of the driving-part posi-
tioning pin 4113 and two ends of the extending-and-re-
tracting-part positioning pin 4123 may be provided with
anti-drop structures to prevent the driving-part position-
ing pin 4113 and the extending-and-retracting-part posi-
tioning pin 4123 from dropping off from the pin holes
where they are located.

[0042] The front-loading washing machine 1 according
to a specific example of the present disclosure is shown
in Figs. 2 and 3. As shown in Figs. 2 and 3, the driving
mechanism 400 includes the longitudinal pushrod 410,
the transverse shaft 420 and the support frame 430.
[0043] Advantageously, the transverse shaft420 is in-
tegrally formed with the tub 200. Thus, the connection
strength between the transverse shaft 420 and the tub
200 can be ensured, and the assembly process of the
transverse shaft420 is simplified, thus improving the pro-
ducing efficiency of the front-loading washing machine 1.
[0044] Specifically, the transverse shaft 420 may be
integral with the tub 200 by the injection molding.
[0045] Specifically, as shownin Figs. 2 and 3, the sup-
port frame 430 includes two longitudinal brackets 432
and one transverse bracket 433. The two longitudinal
brackets 432 are disposed on the cabinet 100 and spaced
apart from each other, and the hole 431 is formed in the
longitudinal bracket 432. Two ends of the transverse
bracket 433 are respectively connected to the two longi-
tudinal brackets 432, and the longitudinal pushrod 410
is mounted on the transverse bracket 433. Thus, it is
convenient to use the support frame 430 to support the
tub 200, thereby facilitating improving the stability of the
tub 200.

[0046] More specifically, as shown in Figs. 2 and 3, the
transverse bracket 433 includes a main part 4330 lower
than the two longitudinal brackets 432, and two arc-
shaped parts 4331 located respectively at two ends of
the main part 4330 and connected with the two longitu-
dinal brackets 432 respectively. The longitudinal pushrod
410 is mounted on the main part 4330. In other words,
the transverse bracket 433 may have a U shape. When
the front-loading washing machine 1 washes laundry, the
rotation of the drum brings about vibration and displace-
ment of the tub 200, and the vibration and displacement
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ofthe tub 200 will be transferred to the transverse bracket
433 through the two longitudinal brackets 432. By pro-
viding the transverse bracket 433 including the main part
4330 and the two arc-shaped parts 4331, an impact of
the vibration on the transverse bracket 433 can be re-
duced, and the transverse bracket 433 can be used to
buffer the vibration and the displacement of the longitu-
dinal bracket 432, thus reducing a vibration amplitude of
the front-loading washing machine 1, and also decreas-
ing an operation noise of the front-loading washing ma-
chine 1.

[0047] More advantageously, as shown in Figs. 2 and
3, a protruding part 4320 is provided at an upper surface
of each longitudinal bracket 432 and protrudes upwards,
and the hole 431 is formed in the protruding part 4320 of
each longitudinal bracket 432. In this way, it is convenient
for the hole 431 to be formed, and the structural strength
of the longitudinal bracket 432 at the hole 431 can be
ensured, so as to guarantee the overall structural
strength of the longitudinal bracket 432, and further to
improve the stability of the tub 200.

[0048] Specifically, the hole 431 may run through the
longitudinal bracket 432 along a thickness direction of
the longitudinal bracket 432.

[0049] The front-loading washing machine 1 according
to a specific example of the present disclosure is shown
in Figs. 2and 3. As shown in Figs. 2 and 3, the transverse
shaft 420 is rotatably fitted in the hole 431 by a bearing,
so that a friction force suffered by the transverse shaft
420 when the transverse shaft 420 rotates can be re-
duced, and thus the tub 200 can rotate more smoothly,
and a force needed by the longitudinal pushrod 410 to
drive the tub 200 can be decreased. Furthermore, a wear
speed of the transverse shaft 420 and the hole 431 can
be reduced, to extend a service life of the front-loading
washing machine 1.

[0050] Specifically, a position limiting projection and
an assembling groove are provided at an inner circum-
ferential wall of the hole 431 and spaced apart from each
other along an axial direction of the hole 431, in which a
split washer is disposed in the assembling groove and
the bearing is stopped between the position limiting pro-
jection and the split washer. In this way, the split washer
and the position limiting projection may be used to limit
a position of the bearing, to prevent the bearing from
dropping off from the hole 431, thus improving the relia-
bility of the front-loading washing machine 1.

[0051] More specifically, the split washer includes an
openring portion and two stopping portions, in which the
open ring portion is disposed in the corresponding as-
sembling groove, and the two stopping portions are dis-
posed at two ends of the open ring portion and extend
out from the assembling groove where the open ring por-
tion is located, respectively. In this way, the two stopping
portions may be used to stop the bearing, so as to achieve
the position limitation of the bearing, and thus to prevent
the bearing from dropping off from the hole 431.

[0052] The front-loading washing machine 1 according
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to a specific example of the present disclosure is shown
in Figs. 2, 3 and 5. As shown in Figs. 2, 3 and 5, the
driving mechanism 400 includes the longitudinal pushrod
410, the transverse shaft 420 and the support frame 430.
[0053] Advantageously, as shown in Figs. 2, 3 and 5,
the front-loading washing machine 1 further includes a
damping shock absorber 500 supported between the
cabinet 100 and the support frame 430. Thereby, the
damping shock absorber 500 may be used to support
the support frame 430, and also to buffer the vibration of
the support frame 430, so as to damp the displacement
of the support frame 430, thus making the front-loading
washing machine 1 stable when the front-load washing
machine 1 is washing laundry.

[0054] Specifically, as shown in Figs. 2, 3 and 5, the
damping shock absorber 500 includes at least one group
of adamper 510 and an elastic shock-absorbing member
520. The damper 510 is supported between the cabinet
100 and the support frame 430. The elastic shock-ab-
sorbing member 520 is connected to the damper 510 and
one of the cabinet 100 and the support frame 430, re-
spectively. In this way, the elastic shock-absorbing mem-
ber 520 can be used to buffer the vibration of the support
frame 430, and the damper 510 can be used to damp
the displacement of the support frame 430. If an elastic
member is used alone to absorb shock, in order to ensure
an shock absorbing effect, the rigidity of the elastic mem-
ber needs to be reduced, thus resulting in a shortened
life and a premature failure of the elastic member. If a
damper is used alone to absorb shock, a damping force
large enough is needed to achieve the shock absorbing
effect, thus causing difficulties in speeding up the front-
loading washing machine 1, and resulting in the heavy
vibration, the loud noise, the poor washing effect and the
reduced washing efficiency. That is to say, by simulta-
neously using the damper 510 and the elastic shock-
absorbing member 520 to buffer the vibration and the
displacement of the support frame 430, the damping
shock absorber 500 can offset and lessen the stiffimpact
caused by the unbalanced load, thus improving a shock
absorbing effect on the support frame 430, and lowering
the vibration and the noise when the front-loading wash-
ingmachine 1 operates. Furthermore, the transverse and
longitudinal stability of the front-loading washing ma-
chine 1 can be ensured, so that the front-loading washing
machine 1 can keep a dynamically controllable posture
within a predetermined range, thus improving the con-
trollability of the front-loading washing machine 1 and
guaranteeing the washing effect of the front-loading
washing machine 1.

[0055] Optionally, the damper 510 is configured as a
friction damper. In this way, the vibration energy may be
reduced relying on the friction of the damper 510, which
facilitates performing a vibration control on the support
frame 430. For example, by adjustments, the damper
510 may have a slippage or a deformation under a pre-
determined load, under which load main structural parts
in the front-loading washing machine 1 have not yielded,
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to provide a damping effect, so that the main structural
parts are ensured not to yield due to the vibration and
the displacement, and thus a motion range in which the
front-loading washing machine 1 keeps the dynamically
controllable posture can be enlarged.

[0056] More specifically, as shownin Fig. 5, the friction
damper includes an inner damping rod 511 and an outer
damping cylinder 512. The inner damping rod 511 is con-
nected to the one of the support frame 430 and the cab-
inet 100. The outer damping cylinder 512 is movably fitted
over the inner damping rod 511 along an axial direction
of the inner damping rod 511, the outer damping cylinder
512 is connected to the other one of the support frame
430 and the cabinet 100, and the elastic shock-absorbing
member 520 is connected to the outer damping cylinder
512 and the one of the support frame 430 and the cabinet
100 respectively. Thus, the friction between the inner
damping rod 511 and the outer damping cylinder 512
may be used to provide a damping force on the support
frame 430, so as to ensure the shock absorbing effect
on the support frame 430.

[0057] Asshownin Fig. 5, the elastic shock-absorbing
member 520 is configured as a spring and is fitted over
the inner damping rod 511. In this way, it is convenient
to mount the elastic shock-absorbing member 520, and
the inner damping rod 511 may be used to position the
elastic shock-absorbing member 520, so as to prevent
the elastic shock-absorbing member 520 from being dis-
placed.

[0058] The front-loading washing machine 1 according
to a specific example of the present disclosure is shown
in Figs. 2, 3and 5. As shown in Figs. 2, 3 and 5, the inner
damping rod 511 is mounted to the cabinet 100 and the
outer damping cylinder 512 is mounted to the support
frame 430, and the elastic shock-absorbing member 520
is connected with the outer damping cylinder 512 and
the cabinet 100 respectively. In this way, the mounting
of the damping shock absorber 500 can be achieved,
and also, the shock absorbing effect of the damping
shock absorber 500 can be ensured.

[0059] Advantageously, as shownin Fig. 5, the cabinet
100 is provided with a support foot 530, an inserting hole
is formed in the support foot 530, and the inner damping
rod 511 is inserted in the inserting hole. In this way, it is
convenient to mount the damping shock absorber 500,
and also, the inserting hole may be used to position the
damping shock absorber 500, so as to prevent the damp-
ing shock absorber 500 from being displaced. In some
embodiments of the present disclosure, a plurality of the
supportfeet 530 may be provided. For example, four sup-
port feet 530 are provided as shown in Fig. 5.

[0060] Optionally, as shown in Fig. 5, four groups of
the dampers 510 and the elastic shock-absorbing mem-
bers 520 are provided and distributed at four comers of
a same rectangle. Thus, the four groups of the dampers
510 and the elastic shock-absorbing members 520 may
be used to buffer the vibration of the support frame 430,
so as to improve the shock absorbing effect on the sup-
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portframe 430. Moreover, the support frame 430 is more
uniformly forced, thus further improving the shock ab-
sorbing effect on the support frame 430.

[0061] Specifically, as shownin Figs. 2 and 3, the cab-
inet 100 includes a base plate 120 located at a bottom
thereof, and the damping shock absorber 500 is mounted
on the base plate 120, so that it is convenient for the
damping shock absorber 500 and other parts to be
mounted.

[0062] More advantageously, the base plate 120 is
configured as a plastic member, so that the base plate
120 can absorb the noise in the cabinet 100, thus further
decreasing the operation noise of the front-loading wash-
ing machine 1.

[0063] More specifically, as shown in Figs. 2 and 3, the
front-loading washing machine 1 further includes an ad-
justable foot 600, and the adjustable foot 600 may be
used to support the cabinet 100 and adjust a height of
the cabinet 100. The adjustable foot 600 is threadedly
fitted to the base plate 120 and is provided with a shock
absorbing cushion 610. In this way, a height of the base
plate 120 can be adjusted by adjusting the adjustable
foot 600, and the shock absorbing cushion 610 may be
used to further buffer the vibration of the base plate 120,
so as to further decrease the vibration and the noise of
the front-loading washing machine 1. In some embodi-
ments of the present disclosure, a plurality of the adjust-
able feet 600 may be provided. For example, four adjust-
able feet 600 are provided as shown in Figs. 2 and 3.
[0064] Furthermore, the tub 200 is provided with a
counterweight 700. Thus, the counterweight 700 may be
used to balance a central position of the tub 200, to add
the inertia of the tub 200, and to decrease the vibration
amplitude in a high-speed dewatering.

[0065] Specifically, the tub 200 may include a front tub
portion and a rear tub portion, and the front tub portion
is connected with the rear tub portion by a flange. A plu-
rality of the counterweights 700 may be provided and
distributed on the front tub portion and the rear tub portion
according to actual requirements.

[0066] Other components and operations of the front-
loading washing machine 1 according to embodiments
of the present disclosure are known to those skilled in
the art, and will not be described in detail herein.
[0067] In the specification, it is to be understood that
terms such as "central," "longitudinal," "lateral," "length,"
"width," "thickness," "upper," "lower," "front," "rear," "left,"
"right," "vertical," "horizontal," "top," "bottom," "inner,"
"outer," "clockwise," and "counterclockwise" should be
construed to refer to the orientation as then described or
as shown in the drawings under discussion. These rela-
tive terms are for convenience of description and do not
require that the present disclosure be constructed or op-
erated in a particular orientation.

[0068] In addition, terms such as "first" and "second"
are used herein for purposes of description and are not
intended to indicate or imply relative importance or sig-
nificance or to imply the number of indicated technical
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features. Thus, the feature defined with "first" and "sec-
ond" may comprise one or more of this feature. In the
description of the present disclosure, "a plurality of"
means two or more than two, unless specified otherwise.
[0069] In the present disclosure, unless specified or
limited otherwise, the terms "mounted," "connected,"
"coupled," "fixed" and the like are used broadly, and may
be, for example, fixed connections, detachable connec-
tions, or integral connections; may also be mechanical
or electrical connections; may also be direct connections
or indirect connections via intervening structures; may
also be inner communications of two elements, which
can be understood by those skilled in the art according
to specific situations.

[0070] In the present disclosure, unless specified or
limited otherwise, a structure in which a first feature is
"on" or "below" a second feature may include an embod-
iment in which the first feature is in direct contact with
the second feature, and may also include an embodiment
in which the first feature and the second feature are not
in direct contact with each other, but are contacted via
an additional feature formed therebetween. Furthermore,
a first feature "on," "above," or "on top of" a second fea-
ture may include an embodimentin which the first feature
isrightor obliquely "on," "above," or "on top of" the second
feature, or just means that the first feature is at a height
higher than that of the second feature; while afirst feature
"below," "under," or "on bottom of" a second feature may
include an embodiment in which the first feature is right
or obliquely "below," "under," or "on bottom of" the sec-
ond feature, or just means that the first feature is at a
height lower than that of the second feature.

[0071] Reference throughout this specification to "an
embodiment," "some embodiments," "one embodiment",
"another example," "an example," "a specific example,"
or "some examples," means that a particular feature,
structure, material, or characteristic described in connec-
tion with the embodiment or example is included in at
least one embodiment or example of the present disclo-
sure. Thus, the appearances of the phrases such as "in

some embodiments," "in one embodiment", "in an em-
bodiment", "in another example," "in an example," "in a
specificexample,” or "in some examples," in various plac-
es throughout this specification are not necessarily re-
ferring to the same embodiment or example of the
present disclosure. Furthermore, the particular features,
structures, materials, or characteristics may be com-
bined in any suitable manner in one or more embodi-
ments or examples.

[0072] Although explanatory embodiments have been
shown and described, it would be appreciated by those
skilled in the art that the above embodiments cannot be
construed to limit the present disclosure, and changes,
alternatives, and modifications can be made in the em-
bodiments without departing from spirit, principles and
scope of the present disclosure.
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Claims

1.

A front-loading washing machine (1), comprising:

a cabinet (100) having a front panel (110),
wherein the front panel (110) is provided with an
opening (111);

a tub (200) having an access port for loading
and unloading laundry, wherein the tub (200) is
disposed in the cabinet (100) and configured in
such a manner that the access port is capable
of being moved up and down in the opening
(111);

a rotatable drum disposed in the tub (200);

a door unit (300) mounted to the tub (200) and
configured to cover the access port; and

a driving mechanism (400) provided in the cab-
inet (100), coupled to the tub (200), and config-
ured to drive the tub (200) to rotate.

The front-loading washing machine (1) according to
claim 1, wherein the driving mechanism (400) is con-
figured to drive the access port to move up and down
between a washing position and a non-washing po-
sition in the opening (111).

The front-loading washing machine (1) according to
claim 2, wherein when the access port is located at
the non-washing position, the access port is driven
to move close to an upper edge of the front panel
(110), and when the access port is located at the
washing position, the access port is driven to move
close to a lower edge of the front panel (110).

The front-loading washing machine (1) according to
claim 1, wherein the driving mechanism (400) is con-
figured to drive the access port to move upwards to
close to an upper edge of the front panel (110) and
move downwards to close to alower edge of the front
panel (110).

The front-loading washing machine (1) according to
claim 1, wherein a motion range of the access port
in the opening (111) is configured in such a manner
that an included angle between a central axis of the
access port and a horizontal plane ranges from 0°
to 90°.

The front-loading washing machine (1) according to
claim 1 or 2, wherein the driving mechanism (400)
includes:

a longitudinal pushrod (410) disposed at a front
side of the tub (200);

a transverse shaft (420) disposed at a rear side
of the tub (200) and coupled to the tub (200); and
a support frame (430) disposed in the cabinet
(100) and having a hole (431), wherein the trans-
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verse shaft (420) is configured to rotate in the
hole (431) of the support frame (430).

10

15

20

25

30

35

40

45

50

55

16



EP 3 199 697 A1

: . rear ;
j‘mnt‘/B/ 100

Fig. 1

10




1A

&

1

EP 3 199 697 A1

Fig. 2



EP 3 199 697 A1

12



EP 3 199 697 A1

Fig .4

13



EP 3 199 697 A1

311

230

Fig. 5

14



10

15

20

25

30

35

40

45

50

55

EP 3 199 697 A1

9

Européisches
Patentamt

European
Patent Office

Office européen

des brevets

[

EPO FORM 1503 03.82 (P04C01)

EUROPEAN SEARCH REPORT

Application Number

EP 16 20 5416

DOCUMENTS CONSIDERED TO BE RELEVANT

Category Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
of relevant passages to claim APPLICATION (IPC)
X JP 3 196947 U (CHEN CHUN-TING [TW]) 1,2,4,5 | INV.
9 April 2015 (2015-04-09) DO6F95/00
Y * paragraphs [0001], [0002], [0010] - 3,6
[0017]; claims; figures * ADD.
----- DO6F37/22
Y DE 103 39 604 B3 (MIELE & CIE [DE]) 3 DO6F37/26
21 October 2004 (2004-10-21)
A * paragraphs [0001], [0019] - [0024], 1,2,4-6
[0046] - [0053]; claims; figures *
Y US 3 199 319 A (JOHN LOWES EDWARD) 6
10 August 1965 (1965-08-10)
A * column 2, lines 47-66; figure 3 * 1-5
A EP 1 069 228 A2 (CANDY SPA [IT]) 1-6
17 January 2001 (2001-01-17)
* paragraphs [0001], [0002], [0010] -
[0017] *
A BE 562 143 A (HOOVER LIMITED) 1-6

3 June 1960 (1960-06-03)
* the whole document *

The present search report has been drawn up for all claims

TECHNICAL FIELDS
SEARCHED (IPC)

DO6F

Place of search

Munich

Date of completion of the search

20 January 2017

Examiner

Clivio, Eugenio

CATEGORY OF CITED DOCUMENTS

X : particularly relevant if taken alone

Y : particularly relevant if combined with another
document of the same category

A : technological background

O : non-written disclosure

P : intermediate document

T : theory or principle underlying the invention

E : earlier patent document, but published on, or
after the filing date

D : document cited in the application

L : document cited for other reasons

& : member of the same patent family, corresponding
document

15




EP 3 199 697 A1

ANNEX TO THE EUROPEAN SEARCH REPORT

ON EUROPEAN PATENT APPLICATION NO. EP 16 20 5416

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

10

15

20

25

30

35

40

45

50

55

EPO FORM P0459

20-01-2017
Patent document Publication Patent family Publication

cited in search report date member(s) date

JP 3196947 U 09-04-2015 CN 205062489 U 02-03-2016
JP 3196947 U 09-04-2015
TwW M494176 U 21-01-2015
US 2016076185 Al 17-03-2016

DE 10339604 B3 21-10-2004  NONE

US 3199319 A 10-08-1965  NONE

EP 1069228 A2 17-01-2001 DE 60010808 D1 24-06-2004
DE 60010808 T2 02-06-2005
EP 1069228 A2 17-01-2001
ES 2220337 T3 16-12-2004
IT MI991566 Al 15-01-2001

BE 562143 A 03-06-1960 BE 562143 A 20-01-2017
NL 106527 C 20-01-2017

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

16




	bibliography
	abstract
	description
	claims
	drawings
	search report

