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(54) WASHING MACHINE

(67)  The present invention provides a washing ma-
chine, including a treating agent input device (4). The
treating agent input device (4) includes an independent
treating agent container (5). A pressing-type suction de-
vice is mounted on the treating agent container. The suc-
tion device includes a reciprocating pressure head (12)
and a conveying channel (13) connected to the pressure
head and in fluid communication with the treating agent
container (5). The pressure head (12) includes a liquid
outlet (14). A pressure applying device controlled by a
control device is disposed opposite to the pressure head,

and can push the pressure head (12) to move in a direc-
tion towards the treating agent container, to pump a treat-
ing agent out of the treating agent container. The inde-
pendent treating agent container (5) may be taken out of
the mounting chamber, which is convenient for overall
replacement, or addition of the treating agent to the treat-
ing agent container (5). The treating agent is not in direct
contact with any electrical device, so that sealing require-
ments do not need to be considered, and the complexity
of assembly is reduced.
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Description

[0001] The presentinvention relates to a washing ma-
chine, and in particular, to the technical field of adding a
clothes treating agent to a washing machine.

[0002] A washing machine is generally provided with
a clothes treating agent input device that contains a pre-
added treating agent and inputs the treating agent to a
washing chamber during running of a washing program.
In an existing liquid/colloidal treating agent input device,
atreating agent is generally in contact with electric parts.
These electric parts include gear pumps, peristaltic
pumps, valves, vacuum pumps, and the like for pumping
liquid. The liquid flows into a pump body and then flows
out. Itis extremely inconvenient to change a type of treat-
ing agent. In addition, most gear pumps and peristaltic
pumps are expensive and bulky, occupy a large space
in mass production, and have high costs.

[0003] In most existing treating agent input devices,
the treating agent is in contact with air, so that it is difficult
to ensure that the treating agent does not dry out after
being stored for a long time, especially when used in
high-temperature situations, such as near a heating part
or high-temperature part, or beside a drying tunnel of a
laundry dryer. If not used by a user for a long time, water
in the treating agent evaporates and dries out, which in-
creases the viscosity, and even affects the operation of
the pump body.

[0004] Anexistingtreating agentinputdevice generally
uses contact sensing, that is, a probe or sensor is in con-
tact with the liquid to sense whether a remaining amount
of the treating agent is insufficient. This type of sensing
is prone to errors, such as an impact of liquid level fluc-
tuations, a tilt angle of the whole machine, and the vis-
cosity of the liquid (if the liquid is viscous, the liquid sticks
to the sensor, which is related to surface tension thereof).
In addition, it is inconvenient to change a type of liquid.
[0005] Some bottled treating agent input devices are
provided with a valve at an outlet. After the valve is
opened, a liquid or colloidal treating agent flows out from
the outlet under the action of gravity. Due to the limitation
of an internal space and structure of the washing ma-
chine, the outlet is often set on a side surface instead of
a bottom surface of a mounted treating agent bottle.
Therefore, residues are prone to remaining, and it is dif-
ficult to completely empty the treating agent, thereby re-
sulting in waste.

[0006] An objective of the present invention is to pro-
vide a washing machine, to improve atreating agentinput
device.

[0007] Embodiments of the present invention provide
a washing machine, including a treating agent input de-
vice for inputting a liquid or colloidal treating agent into
a washing chamber. The treating agent input device in-
cludes anindependenttreating agent container, a mount-
ing chamber for receiving the treating agent container,
and a mixing chamber for receiving the treating agent
and water. The mixing chamber is connected to a water
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inlet passage and a liquid outlet passage separately. The
liquid outlet passage is connected to the washing cham-
ber, to introduce a mixed liquid of the treating agent and
water into the washing chamber. A pressing-type suction
device is mounted on the treating agent container, and
the suction device includes a reciprocating pressure
head and a conveying channel connected to the pressure
head and in fluid communication with the treating agent
container. The pressure head includes a liquid outlet, and
the liquid outletis in space communication with the mixing
chamber, so that the treating agent enters the mixing
chamber after passing through the liquid outlet. A pres-
sure applying device controlled by a control device is
disposed opposite to the pressure head, and can push
the pressure head to move in a direction towards the
treating agent container, to pump the treating agent out
of the treating agent container.

[0008] The independent treating agent container may
be taken out of the mounting chamber, which is conven-
ient for overall replacement, or addition of the treating
agent to the treating agent container. It is especially con-
venient for overall replacement of the treating agent con-
tainer and the suction device containing the treating
agent as a whole. Therefore, it is very convenient for a
user to change a type of the treating agent, and there is
no need to consider the residual and cross contamination
of different treating agents. Moreover, the treating agent
is completely separated from an electrical device, which
greatly prolongs the service life of the electrical device
and reduces costs of the electrical device required for
pumping liquid. The treating agent directly falls into the
mixing chamber from the liquid outlet of the pressure
head, so that sealing requirements do not need to be
considered, and the complexity of assembly is reduced.
Moreover, while improving the user experience and the
product grade, this type of bottle-pressing treating agent
container is not expensive and is suitable for mass pro-
duction.

[0009] The suction device includes an elastic device
thatacts onthe pressure head to reset the pressure head.
[0010] A check valve that restricts the treating agent
in the conveying channel from returning to the treating
agent container is disposed in the conveying channel. A
bottom end of the elastic device abuts against the check
valve.

[0011] The pressure applying device includes a drive
portion and a movable portion driven by the drive portion,
and the movable portion is driven to push the pressure
head to move.

[0012] In some implementations, the drive portion in-
cludes a motor, and the movable portion includes a re-
ciprocating mechanism or a rotating mechanism, so that
the pressure head can be pushed for a plurality of times
under the drive of the motor.

[0013] In some implementations, the movable portion
includes a cam.
[0014] In some implementations, the pressure apply-

ing device includes a solenoid valve, and the solenoid
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valve includes a valve plug that can reciprocate to push
the pressure head.

[0015] In some implementations, the control device is
configured to control, according to a pre-obtained re-
quired delivery amount of the treating agent, a quantity
of times for which the pressure applying device pushes
the pressure head. A stroke of the pressure applying de-
vice to push the pressure head is generally fixed. There-
fore, an amount of the treating agent that can be pumped
out each time the pressure head is pushed is pre-meas-
ured, and then the quantity oftimes for which the pressure
head needs to be pushed is calculated according to the
required delivery amount of the treating agent. The re-
quired delivery amount of the treating agent may be set
by the user, or obtained by the control device according
to a program setting or a detected related parameter dur-
ing running of a program.

[0016] In some implementations, the mounting cham-
ber is provided with a mouth, and the treating agent con-
tainer is mounted in the mounting chamber through the
mouth.

[0017] Insomeimplementations, the washing machine
includes a cover portion for closing or opening the mouth.
[0018] Insomeimplementations, the washing machine
includes a detection device that is disposed adjacent to
the treating agent container and that can send a detected
signal associated with a remaining amount of the treating
agent to the control device. Because the detection device
is not in contact with the treating agent, a detection result
is not affected by the viscosity of the treating agent, or
the like and can be more accurate, and the service life
of the detection device is prolonged.

[0019] In some implementations, the detection device
includes a load cell disposed under the treating agent
container. By using the load cell, the remaining amount
of the treating agent can be obtained intuitively, so that
the user can be reminded in time.

[0020] In some implementations, the mounting cham-
ber is provided with a stop portion that limits axial move-
ment of the treating agent container. The stop portion
can ensure that the treating agent container does not
move when the pressure applying device pushes the
pressure head, so that a liquid pumping action can be
performed effectively and accurately.

[0021] In some implementations, the stop portion in-
cludes a stop block disposed close to the treating agent
container, and the stop block can move between a first
position at which the axial movement of the treating agent
container is blocked and a second position at which the
axialmovement of the treating agent containeris allowed.
[0022] In some implementations, an unlocking mem-
ber acts on the stop block, so that the stop block moves
from the first position to the second position.

[0023] Insome implementations, an elastic member is
disposed in the mounting chamber, and the elastic mem-
ber acts on an end surface of the treating agent container
close to the pressure head along an axial direction of the
treating agent container, so that when the stop block
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moves from the first position to the second position, the
treating agent container is pushed to move in a direction
of exiting the mounting chamber. In this way, at least a
part of the treating agent container may be pushed out
of the mounting chamber, thereby making it convenient
for the user to take out the treating agent container and
facilitating replacement or addition of the treating agent.
[0024] The foregoing embodiments may be combined
in various ways.

[0025] Some specific implementations of the present
invention are illustrated below with reference to the ac-
companying drawings.

FIG. 1 is a schematic three-dimensional diagram of
a washing machine, in which a cover portion dis-
posed on a mouth of a mounting chamber is opened
to expose a treating agent container;

FIG. 2 is a schematic diagram of a treating agent
input device according to an embodiment;

FIG. 3 is a schematic diagram of a treating agent
input device according to another embodiment;
FIG. 4 is a schematic diagram of a treating agent
container and a solenoid valve; and

FIG.5is a diagram of modules of a washing machine
control circuit.

DETAILED DESCRIPTION

[0026] As shown in FIG. 1, a washing machine 1 in-
cludes a box body 2. A washing chamber 3 (as shown in
FIG. 2) for treating clothes is disposed in the box body
2. An independent treating agent input device 4 is further
disposed in the box body, and may input a liquid or col-
loidal treating agent to the washing chamber 3 during
running of a clothes treating program, especially a wash-
ing program.

[0027] The treating agent input device 4 includes an
independent treating agent container 5 that may be ac-
commodated in a mounting chamber 6 disposed in the
box body 2. The mounting chamber 6 is provided with a
mouth 61 disposed on a front side of the box body 2. The
treating agent container 5 is mounted in the mounting
chamber 6 through the mouth 61. The cover portion 62
for closing or opening the mouth 61 is hinged on the box
body 2. A stop portion 7 is disposed close to the bottom
of the treating agent container 5, to limit axial movement
of the treating agent container 5.

[0028] Asshownin FIG. 2, the treating agent input de-
vice 4 includes a mixing chamber 8 disposed adjacent
to the mounting chamber 6. Actually, the mixing chamber
8 and the mounting chamber 6 are in space communi-
cation. The mixing chamber 8 is connected to a water
inletpassage 9 and aliquid outlet passage 11 separately.
The liquid outlet passage 11 is connected to the washing
chamber 3, to introduce a mixed liquid of the treating
agent and water into the washing chamber 3.

[0029] A pressing-type suction device 10 is mounted
on the treating agent container 5. The suction device 10
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includes a reciprocating pressure head 12 and a convey-
ing channel 13 connected to the pressure head 12 and
extending into the treating agent container 5 (as shown
in FIG. 4). The pressure head 12 includes a liquid outlet
14. The liquid outlet 14 is in space communication with
the mixing chamber 8, so that the treating agent enters
the mixing chamber 8 after passing through the liquid
outlet 14. In the embodiment shown in FIG. 2, the pres-
sure head 12 is located above the mixing chamber 8, and
the liquid outlet 14 is disposed downwards, so that the
treating agent flows out of the liquid outlet 14 and then
enters the mixing chamber 8 under the action of gravity.
In another implementation, the mounting chamber 6 and
the mixing chamber 8 may be alternatively connected by
a pipe, and the treating agent enters the mixing chamber
8 through the pipe.

[0030] A pressure applying device 15 controlled by a
control device 20 is disposed opposite to the pressure
head 12, and can push the pressure head 12 to move in
a direction towards the treating agent container 5, to
pump the treating agent out of the treating agent contain-
er5.

[0031] In the embodiment shown in FIG. 2, the pres-
sure applying device 15 includes a drive portion 151 and
a movable portion 152 driven by the drive portion 151.
The movable portion 152 may include a reciprocating
mechanism, a rotating mechanism, and the like, for ex-
ample, include a cam. The drive portion 151 includes a
motor. In an embodiment, the motor drives the cam to
rotate, and the cam then pushes the pressure head 12
to move. The movable portion 152 in FIG. 2 represents
a side structure of the cam. A front view thereof, that is,
aview along an axis of rotation, is anormal cam structure.
For a person skilled in the art, the relationship between
the cam structure and the pressure head 12 may be un-
derstood with reference to the foregoing text and FIG. 2.
[0032] In the embodiment shown in FIG. 4, the pres-
sure applying device 15 may further include a solenoid
valve 153. The solenoid valve 153 includes a valve plug
154 that can reciprocate to push the pressure head 12,
a first spring 155 acting on the valve plug 154 in an axial
direction, and a coil 156 disposed around the valve plug
154. An electromagnetic force is generated by the coil
156 through electrification, and the electromagnetic force
is removed after a power-off. The electromagnetic force
fits in with the first spring 155 to cause the valve plug 154
to reciprocate.

[0033] The pressure applying device 15 is not limited
to the foregoing specific embodiment, and may further
include various other mechanisms that may periodically
push adjacent members to move axially.

[0034] The control device 20 is configured to control,
according to a pre-obtained required delivery amount of
the treating agent, a quantity of times for which the pres-
sure applying device 15 pushes the pressure head 12.
[0035] As shown in FIG. 4, the suction device 10 in-
cludes an elastic device 16 that acts on the pressure
head 12 to reset the pressure head 12.
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[0036] A checkvalve 17 thatrestricts the treating agent
in the conveying channel 13 from returning to the treating
agent container 5 is disposed in the conveying channel
13. A bottom end of the elastic device 16 abuts against
the check valve 17. In the embodiment shown in FIG. 4,
the check valve 17 is a round ball, and the elastic device
16 is a spring.

[0037] Inthe embodiment shown in FIG. 4, a piston 51
is disposed in the treating agent container 5. As the
amount of the treating agent decreases, the piston 51
moves toward the pressure head 12 under the action of
a pressure difference, so that the treating agent is fully
used. The functional features of the parts and compo-
nents are simply described in FIG. 4 merely in a sche-
matic manner, and may be different in an actual applica-
tion. Forexample, in an embodiment including the piston
51, the conveying channel 13 is made shorter, so that
the treating agent in the treating agent container 5 may
be fully discharged, reducing waste. In another embod-
iment, a straw may be connected to the bottom of the
conveying channel 13, and a bottom mouth of the straw
is located at the bottom of an internal space of the treating
agent container 5, so that the treating agent may be fully
discharged through the straw.

[0038] As shown in FIG. 1, FIG. 4, and FIG. 5, a de-
tection device 18 is disposed in the mounting chamber
6 and adjacent to the treating agent container 5. A signal
associated with a remaining amount of the treating agent
may be obtained by using the detection device 18, and
the signal is sent to the control device 20. The control
device 20 may then send a remaining amount prompt
signal according to information about the remaining
amount of the treating agent. For example, a display de-
vice may be controlled to display the remaining amount
of the treating agent, or a warning signal may be sent
when the remaining amount is less than a set value, to
remind the user to perform replacement.

[0039] In various embodiments, the detection device
18 may be a load cell disposed below the treating agent
container 5, or may be an optical sensor that detects a
liquid level change in the treating agent container 5 or a
position of the piston 51. Alternatively, the position of the
piston 51 may be detected in another manner, for exam-
ple, by using a magnetic field induction sensor, and a
magnetic substance is disposed in the piston 51.
[0040] Because the pressure applying device 15 ex-
erts a thrust on the pressure head 12, a stop portion 30
that limits axial movement of the treating agent container
5 is disposed in the mounting chamber 6.

[0041] In the embodiment shown in FIG. 2, the stop
portion 30 includes a stop block 31 disposed close to the
bottom of the treating agent container 5.

[0042] The bottom of the stop block 31 is provided with
asecond spring 32. Under the action of the second spring
32, the stop block 31 may extend into the space in the
mounting chamber 6, to fit in with a groove 50 on the
treating agent container 5 to limit the axial movement of
the treating agent container 5, and the stop block 31 is
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in a first position in this case. An unlocking member 33
fits in with an oblique surface of the stop block 31 in a
slidable manner. The user presses the unlocking mem-
ber 33 to force the stop block 31 out of fitting in with the
groove 50, thereby allowing the treating agent container
5 to move axially, and the stop block 31 is in a second
position in this case.

[0043] In the embodiment shown in FIG. 3, compared
with the embodiment shown in FIG. 2, the unlocking
member is eliminated. When in the first position, a stop
block 310 extends into the mounting chamber 6 and is
blocked on a bottom surface 53 of the treating agent con-
tainer 5. Alternatively, the stop block may extend into a
groove 54 disposed on the bottom surface 53 of the treat-
ing agent container 5. If the treating agent container 5
needs to be taken out, the stop block 310 is pressed
directly.

[0044] As shown in FIG. 2 and FIG. 3, a third spring
63 is disposed in the mounting chamber 6. The third
spring 63 acts on an end surface 55 of the treating agent
container 5 close to the pressure head 12 along an axial
direction of the treating agent container 5. Therefore, af-
ter the movement limitation of the treating agent contain-
er 5 is lifted, that is, when the stop blocks 31 and 310
move from the first position to the second position, the
treating agent container 5 is pushed to move in a direction
of exiting the mounting chamber 6, thereby making it con-
venient for the user to take out the treating agent con-
tainer 5 for replacement.

[0045] In addition to replacing the treating agent con-
tainer 5, it is also feasible to make the treating agent
container 5 openable so that the treating agent may be
repeatedly added to the treating agent container.
[0046] The various specific implementations de-
scribed above and shown in the accompanying drawings
are only used to illustrate the present invention. Any var-
iation made by a person of ordinary skill in the art to the
present invention within the scope of the basic technical
concept of the present invention shall fall within the pro-
tection scope of the present invention.

Claims

1. A washing machine, comprising a treating agent in-
putdevice (4)for inputting aliquid or colloidal treating
agent into a washing chamber (3), characterized in
that: the treating agent input device comprises an
independent treating agent container (5), amounting
chamber (6) for receiving the treating agent contain-
er, and a mixing chamber (8) for receiving the treating
agent and water, the mixing chamber is connected
to a water inlet passage (9) and a liquid outlet pas-
sage (11) separately, the liquid outlet passage is
connected to the washing chamber, to introduce a
mixed liquid of the treating agent and water into the
washing chamber, a pressing-type suction device
(10) is mounted on the treating agent container, the
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suction device comprises a reciprocating pressure
head (12) and a conveying channel (13) connected
tothe pressure head and in fluid communication with
the treating agent container, the pressure head com-
prises a liquid outlet (14), the liquid outlet is in space
communication with the mixing chamber, so that the
treating agent enters the mixing chamber after pass-
ing through the liquid outlet, and a pressure applying
device (15) controlled by a control device (20) is dis-
posed opposite to the pressure head, and can push
the pressure head to move in a direction towards the
treating agent container, to pump the treating agent
out of the treating agent container.

The washing machine according to claim 1, charac-
terized in that: the suction device comprises an
elastic device (16) that acts on the pressure head to
reset the pressure head.

The washing machine according to claim 2, charac-
terized in that: a check valve (17) that restricts the
treating agent in the conveying channel from return-
ing to the treating agent container is disposed in the
conveying channel.

The washing machine according to claim 3, charac-
terized in that: a bottom end of the elastic device
abuts against the check valve.

The washing machine according to claim 1, charac-
terized in that: the pressure applying device com-
prises a drive portion (151) and a movable portion
(152) driven by the drive portion, and the movable
portion is driven to push the pressure head to move.

The washing machine according to claim 5, charac-
terized in that: the drive portion comprises a motor,
and the movable portion comprises a reciprocating
mechanism or a rotating mechanism, so that the
pressure head can be pushed for a plurality of times
under the drive of the motor.

The washing machine according to claim 6, charac-
terized in that the movable portion comprises a
cam.

The washing machine according to claim 1, charac-
terized in that: the pressure applying device com-
prises a solenoid valve (153), and the solenoid valve
comprises a valve plug (154) that can reciprocate to
push the pressure head.

The washing machine according to claim 1, charac-
terized in that: the control device is configured to
control, according to a pre-obtained required deliv-
ery amount of the treating agent, a quantity of times
for which the pressure applying device pushes the
pressure head.
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The washing machine according to claim 1, charac-
terized in that: the mounting chamber is provided
with a mouth (61), and the treating agent container
is mounted in the mounting chamber through the
mouth.

The washing machine according to claim 10, char-
acterized by comprising a cover portion (62) for
closing or opening the mouth.

The washing machine according to claim 1, charac-
terized by comprising a detection device (18) that
is disposed adjacent to the treating agent container
and that can send a detected signal associated with
a remaining amount of the treating agent to the con-
trol device.

The washing machine according to claim 12, char-
acterized in that: the detection device comprises a
load cell disposed under the treating agent container.

The washing machine according to claim 1, charac-
terized in that: the mounting chamber is provided
with a stop portion (30) that limits axial movement of
the treating agent container.

The washing machine according to claim 14, char-
acterized in that: the stop portion comprises a stop
block (31, 310) disposed close to the treating agent
container, and the stop block can move between a
first position at which the axial movement of the treat-
ing agent container is blocked and a second position
at which the axial movement of the treating agent
container is allowed.

The washing machine according to claim 15, char-
acterized in that: an unlocking member (33) acts
on the stop block, so that the stop block moves from
the first position to the second position.

The washing machine according to claim 15, char-
acterized in that: an elastic member (63) is dis-
posed in the mounting chamber, and the elastic
member acts on an end surface (55) of the treating
agent container close to the pressure head along an
axial direction of the treating agent container, so that
when the stop block moves from the first position to
the second position, the treating agent container is
pushed to move in a direction of exiting the mounting
chamber.
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