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(54) TOP LOAD DRUM WASHING MACHINE AND POSITIONING DEVICE THEREOF

(57) A top load drum washing machine and a posi-
tioning device thereof, which relate to the field of laundry
washing equipment and which aim to solve the problems
in the existing technology wherein a belt is easily worn
out by the edge of a groove, which is located on a pulley
and which corresponds to a latch bolt of a drum locking
device, and wherein the positional arrangement of the
locking device is not flexible enough. For this purpose,
the positioning device for use with a top load drum wash-
ing machine comprises: a locking position which is pro-
vided on a spoke (21) of a pulley (2); a locking device (1)
which is provided on an outer cylinder, the locking device
(1) being provided with a latch bolt (12); the position of
the locking device (1) corresponds to the rotational path
of the locking position such that the latch bolt (12) may
form a locking fit with the locking position when a drum
stops rotating. By means of said structure, the present
solution may prevent a belt on the pulley (2) from con-

tacting a port of the locking position, thereby preventing
the belt from being worn out and extending the service
life of the belt, while the position of the locking device (1)
may be selected with great flexibility.
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Description

FIELD OF THE INVENTION

[0001] The present disclosure belongs to the field of
laundry washing equipment, and particularly relates to a
top load drum washing machine and a positioning device
thereof.

BACKGROUND OF THE INVENTION

[0002] At present, commonly used drum washing ma-
chines are of a side door type which, however, requires
a user to bend his/her body or squat down during use to
put laundries into the drum via the side door of the wash-
ing machine or take out the laundries from the drum via
the side door, thereby having an influence on the user’s
experience during use (especially for the elderly).
[0003] For this reason, top load drum washing ma-
chines (such as the drum washing machine disclosed in
the application documents of Chinese patent No.
CN1244730C) have emerged as the time requires. Cor-
responding to the top door of the washing machine, the
drum is also provided with a drum door in a circumferen-
tial direction, and the drum is locked by a drum locking
device when the washing machine stops rotating and the
drum door corresponds to the top door of the washing
machine. Specifically, the locking of the drum by the drum
locking device is achieved by inserting a locking tongue
of the drum locking device into a groove of a pulley.
[0004] However, in the existing technology, the groove
corresponding to the locking tongue is usually disposed
on a rim of the pulley, and an edge of a notch of the
groove will cause a certain degree of wear on the belt
during operation of the washing machine. If the edge of
the groove has sharp burrs, the belt may even be cut,
which reduces service life of the belt and increases a
failure rate of the washing machine.
[0005] Accordingly, there is a need in the art for a new
top load drum washing machine to solve the above prob-
lem.

SUMMARY OF THE INVENTION

[0006] In order to solve the above problem in the ex-
isting technologies, i.e., the problem that the edge of the
groove on the pulley that corresponds to the locking
tongue of the drum locking device may easily wear the
belt in the existing technologies, a positioning device for
a top load drum washing machine is provided by the
present disclosure, wherein the washing machine in-
cludes an outer cylinder, an inner cylinder disposed in-
side the outer cylinder and a pulley connected to the inner
cylinder; the positioning device includes: a locking struc-
ture disposed on a spoke of the pulley; and a locking
device disposed on the outer cylinder, the locking device
including a lock body and a locking tongue; a position of
the locking device corresponds to a rotational path of the

locking structure so that when the inner cylinder stops
rotating, the locking tongue is capable of forming a lock-
ing engagement with the locking structure.
[0007] In a preferred technical solution of the above
positioning device, the locking structure is a groove dis-
posed on the spoke.
[0008] In a preferred technical solution of the above
positioning device, the locking tongue is a rocker type
locking tongue, one end of which is connected to the lock
body.
[0009] In a preferred technical solution of the above
positioning device, the positioning device further includes
a detecting device configured to detect a rotational posi-
tion of the inner cylinder.
[0010] In a preferred technical solution of the above
positioning device, the detecting device includes a signal
transmitting device and a signal receiving device, the sig-
nal transmitting device is disposed on the pulley, and the
signal receiving device is disposed on the outer cylinder
or on a body of the washing machine.
[0011] In a preferred technical solution of the above
positioning device, the signal transmitting device is dis-
posed on a rim of the pulley.
[0012] In a preferred technical solution of the above
positioning device, the detecting device includes a signal
transmitting device and a signal receiving device, the sig-
nal transmitting device is disposed on the outer cylinder
or a body of the washing machine, and the signal receiv-
ing device is disposed on the pulley.
[0013] In a preferred technical solution of the above
positioning device, the signal transmitting device is a
magnet, and the signal receiving device is a Hall element.
[0014] In another aspect, a top load drum washing ma-
chine is provided by the present disclosure, which in-
cludes the positioning device according to any one of the
above technical solutions.
[0015] It can be understood by those skilled in the art
that in a preferred technical solution of the present dis-
closure, by setting the positions of the locking structure
corresponding to the locking device on one spoke of the
pulley, the belt on the pulley can be prevented from con-
tacting interfaces of the locking structure, thus avoiding
wear of the belt and increasing the service life of the belt.
[0016] Further, unlike the existing technology in which
the locking structure corresponding to the locking device
is disposed on the rim of the pulley, the locking structure
corresponding to the locking device is disposed on one
spoke of the pulley in the present disclosure. Therefore,
by changing the position of the locking structure in the
lengthwise direction of the spoke, more choice on posi-
tion of the locking device fixed to the outer cylinder in the
lengthwise direction of the spoke are made available.
Moreover, since the pulley has a plurality of spokes, the
locking device can be disposed at any projection position
of each spoke on the outer cylinder as long as the position
of the drum door of the inner cylinder can correspond to
the position of the washing machine door.
[0017] Further, since a gap between the pulley and the
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outer cylinder is very small, it is impossible for the locking
device in the existing technologies to be mounted be-
tween the pulley and the outer cylinder. However, in a
preferred technical solution of the present disclosure, the
lock tongue of the locking device is configured to have a
rocker type structure, and the rocker type lock tongue
has a smaller thickness in the axis direction of the pulley
so that the locking device has a smaller thickness in the
axis direction of the pulley when the rocker type lock
tongue is received into the lock body. Therefore, when
the rocker type lock tongue is received into the lock body,
the locking device fixed to the outer cylinder will not come
into contact with the rotating pulley, making the structure
very compact.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018]

FIG. 1 is a schematic view of a pulley portion of a
top load drum washing machine according to an em-
bodiment of the present disclosure; and

FIG. 2 is a side view of the pulley portion in FIG. 1
of the present disclosure.

List of reference numerals:

[0019] 1: locking device; 11: lock body; 12: lock tongue;
2: pulley; 21: rim; 22: spoke; 3: magnet; 4: Hall element.

DETAILED DESCRIPTION OF THE EMBODIMENT(S) 
OF THE INVENTION

[0020] Preferred embodiments of the present disclo-
sure will be described below with reference to the ac-
companying drawings. It should be understood by those
skilled in the art that these embodiments are only used
to explain the technical principles of the present disclo-
sure, and are not intended to limit the scope of protection
of the present disclosure. For example, although the
components in the figures are drawn in certain propor-
tional relationships, such proportional relationships are
not constant, and those skilled in the art may adjust them
as required to adapt to specific scenes. The adjusted
technical solution will still fall within the scope of protec-
tion of the present disclosure.
[0021] It should be noted that in the description of the
present disclosure, directional or positional relationships
indicated by terms such as "center", "upper", "lower",
"left", "right", "vertical", "horizontal", "inner" and "outer"
are based on the directions or positions shown in the
drawings. They are merely used for convenience of de-
scription, and do not indicate or imply that the device or
component involved must have a specific orientation, or
be configured or operated in a specific orientation, and
therefore they should not be construed as limiting the
present disclosure.

[0022] In addition, it should be noted that in the de-
scription of the present disclosure, terms such as "install",
"connect" and "connection" should be understood in a
broad sense, unless explicitly stated and defined other-
wise; for example, they may indicate a fixed connection,
a detachable connection or an integral connection, or
may indicate a mechanical connection or an electrical
connection; or may indicate a direct connection, or an
indirect connection through an intermediate medium, or
an internal communication between two elements. For
those skilled in the art, the specific meanings of the above
terms in the present disclosure may be interpreted ac-
cording to the specific circumstances.
[0023] Further, it should be noted that although not
shown in the drawings, the top load drum washing ma-
chine of the present disclosure mainly includes an outer
cylinder, an inner cylinder, a positioning device, a pulley,
and a motor for driving the pulley to rotate. The inner
cylinder is disposed inside the outer cylinder, one end of
the inner cylinder is coaxially fixed to the pulley, and the
motor drives the pulley to rotate via a belt. Further, a
washing machine door of the drum washing machine of
the present disclosure is disposed at the top of the drum
washing machine, and the inner cylinder is provided with
a side-open drum door corresponding to the washing ma-
chine door. When the inner cylinder stops rotating and
the drum door faces upward, the inner cylinder is locked
by the positioning device, and the user can put laundries
into the inner cylinder via the washing machine door or
the drum door, or take out the laundries from the inner
cylinder via the washing machine door or the drum door.
[0024] As shown in FIGS. 1 and 2, the positioning de-
vice of the present disclosure includes a locking device
1 and a detecting device. The locking device 1 is mainly
composed of a lock body 11 and a lock tongue 12. The
lock body 11 is fixed to the outer cylinder, and the lock
tongue 12 is capable of abutting against a pulley 2 when
it protrudes from the lock body 11. Preferably, one spoke
21 of the pulley 2 is provided with a locking structure (not
shown) capable of accommodating the lock tongue 12.
After the lock tongue 12 protrudes from the lock body 11,
one end of the lock tongue 12 can be captured into the
locking structure, and the locking device 1 can lock the
pulley 2 through the lock tongue 12 so that the inner cyl-
inder coaxially fixed to the pulley 2 is locked.
[0025] As shown in FIG. 2, in a preferred technical so-
lution of the present disclosure, the lock tongue 12 is a
rocker type lock tongue having a sheet-like structure, and
when the lock tongue 12 is received into the lock body
1, a thickness direction of the lock tongue 12 is parallel
or substantially parallel to an axis of the pulley 2. One
end of the lock tongue 12 is pivotally connected to the
lock body 11, and the other end of the lock tongue 12
can be rotated out of or into the lock body 11 around the
pivotal joint of the lock tongue 12 and the lock body 11.
Further, a driving device for driving the lock tongue 12 to
rotate may be a micro motor disposed inside the lock
body 11. In a possible embodiment, the micro motor is
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connected to a pivotal end of the lock tongue 12, and
when the micro motor rotates, the lock tongue 12 can be
driven by a gear or belt to rotate so that the lock tongue
12 rotates out of or into the lock body 11. In another pos-
sible embodiment, a cam is fixed on an output shaft of
the micro motor, and the micro motor is capable of push-
ing out a free end of the lock tongue 12 via the cam.
When the free end of the lock tongue 12 needs to be
retracted into the lock body 11, the micro motor drives
the cam to rotate to the original position, and the lock
tongue 12 is pulled into the lock body 11 by a spring
disposed in the lock body 11. In addition, those skilled in
the art may also anticipate rotating the free end of the
lock tongue 12 out of or into the lock body 11 by other
feasible driving means such as a solenoid valve.
[0026] It will be understood by those skilled in the art
that the lock tongue 12 of the above structure (rocker
type lock tongue) also enables the lock body 11 to have
a thinner structure. Therefore, when the locking device
1 is fixed to the outer cylinder and the locking tongue 12
is received into the lock body 1, no part of the locking
device 1 will come into contact with the pulley 2. There-
fore, the locking device 1 of the present disclosure can
make full use of the space between the pulley 2 and the
outer cylinder.
[0027] In a preferred embodiment of the present dis-
closure, the locking structure is a groove disposed on
one spoke 21 of the pulley 2, in order to prevent the free
end of the lock tongue 12 from protruding so long as
beyond the other side of the spoke 21 adjacent the inner
cylinder. Alternatively, those skilled in the art may also
anticipate setting the locking structure as a through hole
in the spoke 21 of the pulley 2 as needed.
[0028] As shown in FIG. 1, the detecting device is con-
figured to monitor the position of the drum door, and the
detecting device mainly includes a magnet 3 as a signal
transmitting device and a Hall element 4 as a signal re-
ceiving device. Preferably, the magnet 3 is disposed on
the pulley 2, and the Hall element 4 is disposed on the
outer cylinder. Further preferably, the magnet 3 is dis-
posed on a rim 22 of the pulley 2, and the position of the
Hall element 4 on the outer cylinder corresponds to a
rotational path of the magnet 3 so that the Hall element
4 is capable of clearly receiving a signal from the magnet
3. It should be noted that the rotational path of the magnet
3 is a circular path in which the magnet 3 rotates around
the axial center of the pulley 2 by one turn, and the Hall
element 4 is located on the circular path. Therefore, the
magnet 3 is always capable of reaching a position aligned
with the Hall element 4 during one turn of rotation. More-
over, the magnet 3 may be any form of magnets, such
as an electromagnetic coil.
[0029] Furthermore, those skilled in the art may also
dispose the magnet 3 at other positions on the pulley 2
as needed, such as on the spokes 21. Alternatively, those
skilled in the art may also dispose the Hall element 4 on
the pulley 2, and dispose the magnet 3 on the outer cyl-
inder as needed so that the magnet 3 corresponds to the

rotational path of the Hall element 4. Similarly, the rota-
tional path of the Hall element 4 is a circular path in which
the Hall element 4 rotates around the axial center of the
pulley 2 by one turn, and the magnet 3 is located on the
circular path. Therefore, the Hall element 4 is always ca-
pable of reaching a position aligned with the magnet 3
during one turn of rotation.
[0030] It can be understood by those skilled in the art
that in addition to the combination of the magnet 3 and
the Hall element 4, the detecting device may also be a
combination of a light emitting element and a photosen-
sitive sensor, an angle sensor disposed on the pulley 2,
and a proximity switch disposed on the pulley 2 or the
outer cylinder.
[0031] Further, although not shown in the drawings,
the top load drum washing machine of the present dis-
closure further includes a washing machine controller
and a motor controller, and the washing machine con-
troller is communicatively connected to the motor con-
troller and the Hall element 4 respectively. The washing
machine controller is capable of sending an instruction
to the motor controller, and after the motor controller re-
ceives the instruction, the motor controller is capable of
controlling the motor to drive the pulley 2 to rotate.
[0032] A locking process of the inner cylinder of the
top load drum washing machine of the present disclosure
will be described in detail below with reference to FIGS.
1 and 2.
[0033] When the inner cylinder of the top load drum
washing machine is stationary, the free end of the lock
tongue 12 of the locking device 1 is captured into the
groove on the spoke 21 of the pulley 2, and the positions
of the washing machine door and the drum door coincide
or substantially coincide with each other so that the user
can put the laundries into the washing machine via the
washing machine door and the drum door, or take out
the laundries from the inner cylinder of the washing ma-
chine via the washing machine door and the drum door.
[0034] When the top load drum washing machine com-
pletes a spin-drying process, the washing machine con-
troller sends an instruction to the motor controller, ac-
cording to which the motor controller reduces a rotational
speed of the motor connected to the pulley 2 and main-
tains a low-speed operation. When the Hall element 4
detects the magnet 3, the Hall element 4 sends a signal
to the washing machine controller, the washing machine
controller issues an instruction to the motor controller
based on the signal, and the motor controller stops the
motor from rotating. At the same time or after (for exam-
ple, with a delay of 0.5S) the washing machine controller
issues a motor rotation stop instruction to the motor con-
troller, the washing machine controller controls the lock-
ing device 1 to cause the free end of the lock tongue 12
to be captured into the groove on the spoke 21 of the
pulley 2. The inner cylinder is therefore locked, at which
time the positions of the washing machine door and the
drum door coincide or substantially coincide with each
other.
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[0035] It will be understood by those skilled in the art
that in a preferred technical solution of the present dis-
closure, since a groove is disposed on one spoke 21 of
the pulley 2, and the locking device 1 is disposed on the
outer cylinder at a position corresponding to the rotational
path of the groove so that the locking device 1 is within
a projection area of the pulley 2, the structure of the wash-
ing machine is made more compact. It should be noted
that the rotational path of the groove is a circular path in
which the groove rotates around the axial center of the
pulley 2 by one turn, and the locking device 1 is located
on the circular path. Therefore, the groove is always ca-
pable of reaching a position aligned with the locking de-
vice 1 during one turn of rotation so that the lock tongue
can be inserted into the groove.
[0036] Further, the present disclosure provides a tech-
nical solution in which a groove corresponding to the lock
tongue 12 of the locking device 1 is disposed on one
spoke 21 of the pulley 2. As compared to the technical
solution in the existing technology in which the groove is
disposed on the rim 22 of the pulley 2, a phenomenon
that a notch of the groove contacts the belt on the pulley
2 to wear the belt is avoided.
[0037] Further, unlike the existing technology in which
the locking structure corresponding to the locking device
1 is disposed on the rim 22 of the pulley 2, the locking
structure corresponding to the locking device 1 is dis-
posed on one spoke 21 of the pulley 2 in the present
disclosure. Therefore, by changing positions of the lock-
ing structure in the lengthwise direction of the spoke 21,
more choices on position of the locking device 1 fixed to
the outer cylinder in the lengthwise directions of the
spokes 21 are made available. Moreover, since the pulley
2 has a plurality of spokes 21, the locking device 1 can
be disposed at any projection position of each spoke 21
on the outer cylinder as long as the position of the drum
door of the inner cylinder can correspond to the position
of the washing machine door, thus further improving
choice flexibility of the position of the locking device 1 on
the outer cylinder.
[0038] Heretofore, the technical solutions of the
present disclosure have been described in conjunction
with the preferred embodiments shown in the drawings,
but it is obvious to those skilled in the art that the scope
of protection of the present disclosure is obviously not
limited to these specific embodiments. Those skilled in
the art can make equivalent changes or replacements to
the related technical features without departing from the
principle of the present disclosure. The technical solu-
tions after the modification or replacement will fall within
the scope of protection of the present disclosure.

Claims

1. A positioning device for a top load drum washing
machine, the washing machine comprising an outer
cylinder, an inner cylinder disposed inside the outer

cylinder and a pulley connected to the inner cylinder;
the positioning device comprising:

a locking structure disposed on one spoke of the
pulley; and
a locking device disposed on the outer cylinder,
the locking device comprising a lock body and
a locking tongue;
wherein a position of the locking device corre-
sponds to a rotational path of the locking struc-
ture so that when the inner cylinder stops rotat-
ing, the locking tongue is capable of forming a
locking engagement with the locking structure.

2. The positioning device for a top load drum washing
machine according to claim 1, wherein the locking
structure is a groove disposed on the spoke.

3. The positioning device for a top load drum washing
machine according to claim 2, wherein the locking
tongue is a rocker type locking tongue, one end of
which is connected to the lock body.

4. The positioning device for a top load drum washing
machine according to any one of claims 1 to 3,
wherein the positioning device further comprises a
detecting device configured to detect a rotational po-
sition of the inner cylinder.

5. The positioning device for a top load drum washing
machine according to claim 4, wherein the detecting
device comprises a signal transmitting device and a
signal receiving device, the signal transmitting de-
vice is disposed on the pulley, and the signal receiv-
ing device is disposed on the outer cylinder or on a
body of the washing machine.

6. The positioning device for a top load drum washing
machine according to claim 5, wherein the signal
transmitting device is disposed on a rim of the pulley.

7. The positioning device for a top load drum washing
machine according to claim 4, wherein the detecting
device comprises a signal transmitting device and a
signal receiving device, the signal transmitting de-
vice is disposed on the outer cylinder or a body of
the washing machine, and the signal receiving de-
vice is disposed on the pulley.

8. The positioning device for a top load drum washing
machine according to claim 5, wherein the signal
transmitting device is a magnet, and the signal re-
ceiving device is a Hall element.

9. A top load drum washing machine, comprising the
positioning device according to any one of claims 1
to 9.
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