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(54) LIQUID STORAGE BOX, DISPENSING MODULE, AND LAUNDRY TREATMENT APPARATUS

(57) Disclosed are a liquid storage box, a dispensing
module and a laundry treatment apparatus. The liquid
storage box (2) is internally provided with a sealing cavity
(7) for storing an additive, and the liquid storage box (2)
is further provided with a conductive detection part for
detecting the liquid level of the additive in the liquid stor-
age box. The dispensing module (1) is provided with the
liquid storage box (2) and a liquid level detection module.
When the liquid storage box (2) is placed into the dis-
pensing module (1), the liquid level detection module is
in contact and electric connection with the conductive
detection part, and the liquid level information of the ad-
ditive in the liquid storage box (2) is determined through
a feedback signal outputted by the liquid level detection
module. Conductive probes (6) of the liquid storage box
(2) and the liquid storage box (2) are of an integrated
structure, which solves the problems that assembly be-
tween a liquid storage box (2) and conductive probes (6)
is complex in the prior art, additive leakage is prone to
occurring due to poor sealing, and the liquid storage box
(2) cannot continue to be used after the conductive

probes (6) are removed. The integrity, independent us-
ability and reliability of the liquid storage box (2) are high-
er.
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Description

TECHNICAL FIELD

[0001] The present disclosure relates to the technical
field of laundry treatment devices, in particular to a liquid
storage box, a dispensing module and a laundry treat-
ment device; and further relates to a liquid storage box
matched with the above additive dispensing module and
being capable of being recognized, and a method for
intelligently recognizing the liquid storage box and the
above dispensing module.

BACKGROUND

[0002] At present, dispensing modules arranged out-
side of and matched with washing machines are gradu-
ally emerging. Most of existing dispensing modules have
single function and relatively simple structures, only
meeting simple needs of users. They are far from stand-
ards of high-tech products with smart dispensing, and
especially have the problem of detecting residual addi-
tive, insufficient detection accuracy and false alarms.
[0003] The Chinese patent application
number201810179883.5 discloses an automatic dis-
pensing module for washing additives, which includes a
container for storing the washing additives and an instal-
lation part for placing the container. The container is re-
movably arranged in the installation part. The module
further includes at least one liquid level detection struc-
ture for detecting a liquid level in the container. The liquid
level detection structure includes a detection part being
a conductive probe and a conductive part connected with
a circuit. One end of the detection part is inserted into
the container in a sealing mode. The other end of the
detection part is in contact with the conductive part to
electrically connect the circuit when the container is
placed into the installation part, and is separated from
the conductive part to disconnect the circuit when the
container is removed from the installation part.
[0004] According to the automatic dispensing module
of the washing additives disclosed in the above applica-
tion, the residual of the additives in the container can be
detected by the conductive probe inserted into the con-
tainer for storing the washing additives. Since the con-
ductive probe is an component inserted into the container
and is independent from the container, assembly of the
two is complex. During assembly, the sealing between
the conductive probe and the container further needs to
be considered. The problem of additive leakage due to
the failure of sealing between the two is extremely prone
to occurring. If the conductive probe is removed, or if
connection between the two is loose to cause gaps, the
container also cannot continue to be used. The integrity,
independent usability and reliability of the container are
all low.
[0005] Furthermore, existing additive dispensing mod-
ules generally have a plurality of installation positions.

Each of the installation positions is used for installing one
liquid storage box, so as to the liquid storage boxes for
storing additives of different categories are assembled
on one additive dispensing module at the same time.
Thus one kind of additive or kinds of the additives of dif-
ferent categories are dispensed by the dispensing mod-
ule.
[0006] However, for the above existing additive dis-
pensing structure, it is prone to misplace the liquid stor-
age boxes in a process of changing the liquid storage
boxes at will by users. Especially in a current situation
where the functions of the washing machines have in-
creased and the quantity of the liquid storage boxes re-
quired to be installed has increased, the users cannot
accurately determine a position of each liquid storage
box to be installed,. So it is extremely prone to the oc-
currence of incorrect additive dispensing.
[0007] In view of this, the present disclosure is pro-
posed.

SUMMARY

[0008] The technical problem to be solved by the
present disclosure is to overcome shortcomings of the
prior art, a liquid storage box with a function of detecting
liquid level information of an additive in the liquid storage
box by itself is provided. So the following problems are
solved that sealing between an existing container for stor-
ing washing additives and a conductive probe is poor to
cause additive leakage, and the container for storing the
washing additives cannot continue to be used when the
conductive probe is removed are solved.
[0009] In order to realize the purposes, according to
an aspect of the present disclosure, the following tech-
nical solutions are implemented.
[0010] A liquid storage box is internally provided with
a sealing cavity for storing an additive, wherein the liquid
storage box is further provided with a conductive detec-
tion part for detecting liquid level information of the ad-
ditive in the liquid storage box.
[0011] Further, the conductive detection part and the
liquid storage box are of an integrated structure. Alter-
natively, the conductive detection part is a part of the
liquid storage box, and the part of a box body of the liquid
storage box is made of a conductive material to form the
conductive detection part.
[0012] Further, the conductive detection part is at least
two conductive probes integrally formed in the liquid stor-
age box. One ends of the conductive probes are liquid
level detection ends for detecting a liquid level, and the
other ends of the conductive probes are provided with
conductive contact pieces being in electrical connection
with an external circuit. The liquid level detection ends
are located in the liquid storage box, the conductive con-
tact pieces are exposed outside the liquid storage box.
The conductive contact pieces protrude from an outer
wall surface of the liquid storage box or embedded into
a box body of the liquid storage box.
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[0013] Further, the conductive probes are arranged at
intervals. The liquid level detection ends of the conduc-
tive probes are extended into a lower part of the liquid
storage box and are higher than a bottom wall of the liquid
storage box. A liquid outlet is formed in the liquid storage
box. A liquid guide interface structure is installed at the
liquid outlet, and the liquid guide interface structure is
internally provided with a liquid guide channel with an
inlet end being communicated with the sealing cavity in
the liquid storage box. The liquid level detection ends of
the conductive probes are not lower than the inlet end of
the liquid guide interface structure.
[0014] Further, the conductive probes and the liquid
storage box are of an integrated structure formed by a
melting, hot-pressing, hot-riveting, and/or bonding proc-
ess. The conductive probes can be embedded into or
attached to an inner wall of the liquid storage box, or the
conductive probes are arranged in a middle of the liquid
storage box in an embedded mode.
[0015] Further, the liquid storage box includes a bottom
wall and a top wall, as well as a peripheral wall connected
between the top wall and the bottom wall. The part of the
peripheral wall is made of a metal conductive material to
form the conductive detection part. The conductive de-
tection part is two conductive probes with strip shape,
and being extended from the top wall of the liquid storage
box toward the bottom wall of the liquid storage box and
matched with the liquid storage box in shape. Outer wall
surfaces of the conductive probes are flush with the outer
wall surface of the liquid storage box, and inner wall sur-
faces of the conductive probes protrude from an inner
wall surface of the liquid storage box. Upper ends of the
conductive probes protrude from the top wall of the liquid
storage box, and lower ends of the conductive probes
are extended to a position close to the bottom wall of the
liquid storage box.
[0016] Further, two conductive probes are arranged on
the same side wall of the liquid storage box at intervals.
Alternatively the conductive probes are arranged on two
adjacent side walls of the liquid storage box respectively.
Alternatively the conductive probes are arranged on two
opposite side walls of the liquid storage box respectively.
[0017] The present disclosure further provides a dis-
pensing module having the above liquid storage box. A
liquid level detection module is arranged on the dispens-
ing module. When the liquid storage box is placed into
the dispensing module, the liquid level detection module
is in contact and electric connection with the conductive
detection part, and liquid level information of an additive
in the liquid storage box is determined through a feedback
signal outputted by the liquid level detection module.
[0018] Further, an accommodating part for accommo-
dating the liquid storage box is arranged on the dispens-
ing module. The liquid level detection module is provided
with conductive contact terminals corresponding to con-
ductive contact pieces of two conductive probes. When
the liquid storage box is placed in the accommodating
part, the conductive contact pieces of the two conductive

probes are respectively in contact with the conductive
contact terminals to be in electrical connection with the
liquid level detection module. When being removed from
the accommodating part, the liquid storage box is sepa-
rated from the conductive contact terminals, and a de-
tection circuit between the liquid level detection module
and the conductive probes is disconnected.
[0019] Another purpose of the present disclosure fur-
ther provides a laundry treatment device, and a water
inlet pipeline between the laundry treatment device and
a tap water joint is provided with the above dispensing
module.
[0020] Another purpose of the present disclosure is to
further provide a detection method of an additive dispens-
ing module, comprising, determining residual informa-
tion, category information, and/or concentration informa-
tion of an additive in the additive dispensing module ac-
cording to flow information of the additive outputted by
the additive dispensing module.
[0021] Further, the additive dispensing module in-
cludes a liquid storage module being communicated with
a laundry treatment device through a dispensing pipeline,
and a dispensing module arranged on the dispensing
pipeline and used for dispensing the additive into the
laundry treatment device. A flow detection mechanism
is arranged at a liquid outlet of the liquid storage module
and/or the dispensing pipeline. A control unit of the ad-
ditive dispensing module or a control unit of the laundry
treatment device determines the residual information, the
category information, and/or the concentration informa-
tion of the additive in the liquid storage module according
to flow information of the additive flowing out of the liquid
storage module detected by the flow detection mecha-
nism.
[0022] Further, the flow detection mechanism is a flow-
meter arranged on the dispensing pipeline. In a case that
a working mode of the dispensing module and an external
water pressure are constant respectively, the residual
information, the category information, and/or the concen-
tration information of the additive in the liquid storage
module can be determined according to a rotating speed
of the flowmeter being acquired.
[0023] Further, in a dispensing process, in a case that
the working mode of the dispensing module and the ex-
ternal water pressure are constant, if it is detected that
the rotating speed of the flowmeter is greater than a set
rotating speed, it is determined that a residual of the ad-
ditive is insufficient, and a user is prompted to add the
additive.
[0024] Further, a residual matching table of a rotating
speed range of the flowmeter corresponding to deter-
gents with different residual quantities is stored in a serv-
er of the additive dispensing module or the laundry treat-
ment device. In the dispensing process, if it is detected
that the rotating speed N of the flowmeter is greater than
the set rotating speed N1, it is determined that the residual
of the additive is insufficient, and the rotating speed N is
compared with the residual matching table to determine
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the residual quantity of the additive. And it is determined
whether the residual quantity is greater than or equal to
a quantity to be dispensed. If yes, the dispensing module
is controlled to dispense normally, and the user is prompt-
ed to add the additive. If not, an alarm prompt is issued
to the user. When the rotating speed N of the flowmeter
is greater than the set rotating speed N2, where N2>N1,
it is determined that the additive has been used up, the
dispensing module is controlled to pause dispensing, and
the alarm prompt is issued to the user.
[0025] Further, the detection method includes a step
of detecting the category of the additive. A category
matching table of a rotating speed range of the flowmeter
corresponding to additives of different categories is
stored in a server of the additive dispensing module or
the laundry treatment device. the step of detecting the
category of the additive includes: comparing the detected
rotating speed of the flowmeter with the category match-
ing table to determine the category of the additive in the
liquid storage module. Preferably, after replacing the liq-
uid storage module or adding the additive each time, in
a case that volumes of the additives in the liquid storage
module are the same, the step of detecting the category
of the additive is executed. More preferably, after filling
the liquid storage module fully with a new additive each
time, the step of detecting the category of the additive is
executed.
[0026] Further, the liquid storage module is provided
with a plurality of liquid storage boxes. The dispensing
pipeline includes branch pipelines being communicated
with the liquid storage boxes in a one-to-one mode, and
the flowmeters are arranged on the branch pipelines re-
spectively. The control unit of the additive dispensing
module or the control unit of the laundry treatment device
can determine the category of the additive in each of the
liquid storage boxes according to the rotating speed of
the flowmeter on each of the branch pipelines, and further
determine a dispensing sequence of the different liquid
storage boxes in the additive dispensing module accord-
ing to the categories of the additives being determined.
[0027] Further, in a case that the categories of the ad-
ditives in the liquid storage module, a capacity of the liquid
storage module and the volumes of the additives in the
liquid storage module are the same, the control unit of
the additive dispensing module or the control unit of the
laundry treatment device can determine the concentra-
tion information of the additives into the liquid storage
module according to the rotating speed acquired of the
flowmeter, and further control a dispensing quantity of
the additive dispensing module according to the concen-
tration information being determined of the additives. Af-
ter adding or replacing the additive of the same category
each time, a step of determining the concentration infor-
mation of the additives by detecting the rotating speed
of the flowmeter can be executed. Preferably, after the
liquid storage module is filled with the additive of the same
category fully each time, the concentration information
of the additives is determined by detecting the rotating

speed of the flowmeter.
[0028] Another purpose of the present disclosure is fur-
ther to provide an additive dispensing module adopting
the above detection method. The additive dispensing
module is installed outside a laundry treatment device;
or the additive dispensing module and the laundry treat-
ment device are independent from each other.
[0029] Through the above technical solutions, the
present disclosure has the following beneficial effects
compared with the prior art.

1. The liquid storage box in the present disclosure
has its own function of detecting the liquid level in-
formation of the additive in the liquid storage box.
The liquid storage box is further provided with the
conductive detection part for detecting the liquid level
information of the additive in the liquid storage box.
The conductive detection part is integrally formed on
the liquid storage box. Or a part of the box body of
the liquid storage box is made of the conductive ma-
terial to form the conductive detection part, so that
the conductive detection part and the liquid storage
box are of the integrated structure. The problems are
solved that assembly between the liquid storage box
and the conductive probes is complex, additive leak-
age is prone to occurring due to poor sealing, and
the liquid storage box cannot continue to be used
after the conductive probes are removed. The integ-
rity, independent usability and reliability of the liquid
storage box in the present disclosure are higher.
2. According to the detection method of the additive
dispensing module in the present disclosure, in the
dispensing process, in a case of ensuring that the
working mode of the dispensing module and the ex-
ternal water pressure are constant, the residual
quantity of the additives in the liquid storage module
can be determined by acquiring the rotating speed
of the flowmeter on the dispensing pipeline. When it
is determined that the residual of the additives is in-
sufficient, the user can be timely prompted to add
the additives. Thereby it is avoided that laundry is
washed in condition that the residual quantity of the
detergent is not known by the user, resulting in un-
clean laundry ultimately. The detection method is
simple and efficient, the structure of the liquid stor-
age box does not need to be changed, it is more
convenient for production and manufacturing, the
cost is lower, and the use experience of the user is
better.
3. According to the detection method of the additive
dispensing module in the present disclosure, after
replacing the liquid storage module or adding the
additives each time, in a case that the volumes of
the additives in the liquid storage module are the
same, the rotating speed detected of the flowmeter
may further be compared with the category matching
table to determine the categories of the additives in
the liquid storage module. The categories of addi-
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tives are automatically identified and the additive is
precisely dispensed. There is no need to add an ad-
ditive category detection mechanism, and the struc-
ture of the whole additive dispensing module is sim-
plified.
4. According to the detection method of the additive
dispensing module in the present disclosure, in a
case that the categories of the additives in the liquid
storage module, the capacity of the liquid storage
module and the volumes of the additives in the liquid
storage module are the same, after adding or replac-
ing the additives each time, the concentration infor-
mation of the additives in the liquid storage module
is further be determined according to the rotating
speed acquired of the flowmeter. The dispensing
quantity of the additive dispensing module is control-
led according to the concentration information deter-
mined of the additives. The additive is precisely dis-
pensed, and a cleaning effect of the laundry is en-
sured.

[0030] Another technical problem to be solved by the
present disclosure is to overcome the shortcomings of
the prior art, a liquid storage box with its own function of
recognizing identity information is provided. The catego-
ries of additives stored in an additive container are iden-
tified by a specific concave-convex structure. The
present disclosure is further to provide an additive dis-
pensing module, which realizes to automatically recog-
nize an identity of the installed liquid storage box, and
further recognize the categories of the additives in the
liquid storage box. Furthermore, the present disclosure
further provides a method for recognizing the liquid stor-
age box, which realizes to automatically determine the
categories of the additives in the liquid storage box.
[0031] In order to realize the above purposes, the
present disclosure adopts the following technical solu-
tions.
[0032] A liquid storage box is internally provided with
a sealing cavity for storing an additive, and at least one
concave-convex part is arranged on an outer wall of the
liquid storage box. A combination of the quantity and po-
sition of the concave-convex part arranged on the liquid
storage box correspondingly represents a category of
the additive stored in the liquid storage box.
[0033] Further, a first concave-convex part and a sec-
ond concave-convex part which are spaced at an interval
are arranged on the liquid storage box, and the interval
correspondingly represents the category of the additive
stored in the liquid storage box. Preferably, the interval
includes distance information, relative spatial information
and position information arranged on the liquid storage
box between the first concave-convex part and the sec-
ond concave-convex part.
[0034] Further, any one or a combination of the quan-
tity and positions of the concave-convex parts is different
on the liquid storage boxes for storing the additives of
different categories.

[0035] Further, the concave-convex parts are protru-
sions protruding outwards from an outer wall of the liquid
storage box, or grooves sunk inwards from the outer wall
of the liquid storage box. Preferably, the concave-convex
parts are formed by the outer wall of the liquid storage
box; or the concave-convex parts are formed by separa-
ble components installed on the outer wall of the liquid
storage box. Preferably, at least part of the outer wall of
the liquid storage box is a smooth surface, the smooth
surface of the outer wall is provided with parts that are
changed in concave and convex in a direction from an
interior to outside of the liquid storage box, and the parts
with the change in concave and convex form the con-
cave-convex parts. Preferably, all the concave-convex
parts have the same shape.
[0036] Further, a liquid outlet is formed in an end of the
liquid storage box, and each concave-convex part is lo-
cated at the end provided with the liquid outlet of the liquid
storage box, or close to the end provided with the liquid
outlet. Preferably, all the concave-convex parts are lo-
cated on the same side of the liquid storage box.
[0037] More preferably, all of the concave-convex
parts are located in the same cross-section of the liquid
storage box.
[0038] An additive dispensing module in the present
disclosure, comprises, at least one accommodating part
for installing the above liquid storage box. The accom-
modating part is internally provided with contact switch-
es, each of the contact switches covers contact positions
with the concave-convex parts on different liquid storage
boxes, and each of the concave-convex parts on the liq-
uid storage boxes is in contact with one contact switch
arranged in the accommodating part respectively.
[0039] Further, a recognition unit determines catego-
ries of additives in the liquid storage boxes based on
information of the contact switches in contact with the
concave-convex parts. Preferably, the information of the
contact switches in contact with the concave-convex
parts includes any one or a combination of the quantity
and positions of the contact switches in contact with the
concave-convex parts.
[0040] Further, the accommodating parts are divided
into a plurality of categories according to different cate-
gories of additives to be dispensed. Any one or a com-
bination of the quantity and positions of the contact
switches is different in the accommodating parts of dif-
ferent categories.
[0041] A method for recognizing a liquid storage box
in the present disclosure, includes, inserting the liquid
storage box into an accommodating part of an additive
dispensing module, wherein the concave-convex parts
arranged on the liquid storage box are correspondingly
in contact with the contact switches in the accommodat-
ing part; acquiring information of the contact switches in
contact with the concave-convex parts; and determining
the category of the additive in the liquid storage box
based on the information of the contact switches in con-
tact with the concave-convex parts.
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[0042] The present disclosure further provides a laun-
dry treatment apparatus. The laundry treatment appara-
tus is provided with the above additive dispensing mod-
ule. The recognition method of the above liquid storage
box is utilized to recognize the category of the additive
in a liquid storage box installed in the additive dispensing
module.
[0043] Through the above technical solutions, the
present disclosure has the following beneficial effects
compared with the prior art.
[0044] In the present application, a plurality of con-
cave-convex parts exposed on the outer wall are ar-
ranged on the liquid storage box. The category of the
additive in the liquid storage box are accurately identified
by using any one or a combination of information such
as the quantity, relative positions and positions of the
concave-convex parts on the liquid storage box, so that
significant progress in clearly identifying category infor-
mation of the additives in different liquid storage boxes
is achieved. Through the above settings, after the liquid
storage boxes of different categories are arranged in the
accommodating part of the additive dispensing module
respectively, the concave-convex parts installed on the
liquid storage boxes with different quantities and/or po-
sitions are all in contact with the contact switches ar-
ranged on the additive dispensing module, so that the
different detection signals are formed on the contact
switches with different quantities and different positions
in the dispensing module in which the liquid storage box-
es are arranged . Thereby the category information of
the additives is identified by recognizing the concave-
convex parts arranged on the liquid storage boxes.
Through the above method, the identity of the liquid stor-
age box may be accurately recognized by the contact
information of the contact switches, which may realize
the significant progress in automatic and accurate rec-
ognition of the categories of the additives.
[0045] In addition, in order to realize the above purpos-
es, another technical solution of the present disclosure
is adopted as follows.
[0046] A liquid storage box is internally provided with
a sealing cavity for storing an additive. At least two con-
ductive contact pieces being in contact with the additive
in the sealing cavity are arranged on an outer wall of the
liquid storage box, and a combination of the quantity and
positions of the conductive contact pieces arranged on
the liquid storage box correspondingly represents a cat-
egory of the additive stored in the liquid storage box.
[0047] Further, a first conductive contact piece and a
second conductive contact piece, which are spaced at
an interval, are arranged on the liquid storage box, and
the interval correspondingly represents the category of
the additive in the liquid storage box. Preferably, there
are different intervals between first conductive contact
pieces and second conductive contact pieces arranged
on the liquid storage boxes for storing the additives of
different categories.
[0048] Further, the interval includes distance informa-

tion, relative spatial information and position information
between the first conductive contact piece and the sec-
ond conductive contact piece on the liquid storage box.
[0049] Further, each of the liquid storage boxes for
storing the additives of different categories is provided
with the first conductive contact piece, and the first con-
ductive contact piece is arranged at common set posi-
tions on the liquid storage boxes. Preferably, the liquid
storage boxes for storing the additives of different cate-
gories have the same shape.
[0050] Further, the liquid storage box is provided with
conductive probes being extended into the sealing cavity.
The conductive contact pieces exposed out of the outer
wall of the liquid storage box are connected with the con-
ductive probes, and the conductive contact pieces are
conducted with the additive in the sealing cavity through
the conductive probes. Preferably, one ends of the con-
ductive probes are connected with the liquid storage box,
and the other ends of the conductive probes are extended
into the sealing cavity. The one ends, connected with the
liquid storage box, of the conductive probes form the con-
ductive contact pieces. Or the contact pieces independ-
ently arranged on the liquid storage box and in contact
with the conductive probes form the conductive contact
pieces.
[0051] Further, a liquid outlet is formed in one end of
the liquid storage box, and each conductive contact piece
is located at the one end provided with the liquid outlet
of the liquid storage box, or close to the one end provided
with the liquid outlet. Preferably, two sides of the liquid
storage box in a vertical direction are as a top wall and
a bottom wall, and other sides of the liquid storage box
are peripheral walls. All the conductive contact pieces
are located on the bottom wall of the liquid storage box,
and the conductive probes are extended upwards from
the bottom wall of the liquid storage box vertically. Or, all
the conductive contact pieces are located on the top wall
of the liquid storage box, and the conductive probes are
extended downwards from the top wall of the liquid stor-
age box vertically. Alternatively all the conductive contact
pieces are located on the peripheral wall of the liquid
storage box, each of the conductive probes is extended
in the vertical direction in the liquid storage box, and an
upper end or lower end is connected with the correspond-
ing conductive contact piece through a horizontal section.
More preferably, an extension end of each of the con-
ductive probes is at the same height.
[0052] The present disclosure further provides an ad-
ditive dispensing module, which is provided with at least
one accommodating part for installing the above liquid
storage box. The accommodating part is internally pro-
vided with a plurality of conductive contact terminals. The
conductive contact terminals cover contact positions of
the conductive contact pieces on different liquid storage
boxes, and each of the conductive contact pieces ar-
ranged on the liquid storage boxes is in contact with one
conductive contact terminal arranged in the accommo-
dating part respectively.
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[0053] Further, a recognition unit determines catego-
ries of additives in the liquid storage boxes based on
information of the conductive contact terminals in contact
with the conductive contact pieces.
[0054] Further, the accommodating part is internally
provided with a common set detection position. The con-
ductive contact terminal arranged at the common set de-
tection position is in contact with a first conductive contact
piece at a common set position of the liquid storage box,
and the conductive contact terminal at the common de-
tection position is connected with other conductive con-
tact terminals through a detection circuit respectively.
[0055] Further, the accommodating parts are divided
into a plurality of categories according to different cate-
gories of additives to be dispensed. Any one or a com-
bination of the quantity and position of the conductive
contact terminals arranged in the accommodating parts
of different categories is different.
[0056] The present disclosure further provides a meth-
od for recognizing a liquid storage box, including, insert-
ing the liquid storage box into an accommodating part of
an additive dispensing module, wherein the conductive
contact pieces arranged on the liquid storage box are
correspondingly in contact with the conductive contact
terminals in the accommodating part; acquiring informa-
tion of the conductive contact terminals connected with
the conductive contact pieces; and determining category
of additive in the liquid storage box based on the infor-
mation of the conductive contact terminals connected
with the conductive contact pieces.
[0057] A laundry treatment apparatus in the present
disclosure is provided with the above additive dispensing
module. The method for recognizing the above liquid
storage box is utilized to recognize the category of addi-
tive in a liquid storage box installed on the arranged ad-
ditive dispensing module.
[0058] Compared with the prior art, the present disclo-
sure has the following beneficial effects by adopting the
above technical solutions.
[0059] In the present application, a plurality of conduc-
tive contact pieces exposed on the outer wall are ar-
ranged on the liquid storage box. The category of the
additive contained in the liquid storage box is accurately
identified by using any one or a combination of informa-
tion such as the quantity, relative positions and positions
on the liquid storage box of the conductive contact pieces,
so that the categories of the additives are clearly identi-
fied in different liquid storage boxes. Through the above
settings, after the liquid storage boxes of different cate-
gories are arranged in the accommodating parts of the
additive dispensing module respectively, the first con-
ductive contact pieces installed on the liquid storage box-
es may be in contact with the conductive contact termi-
nals at the common set detection position, and the de-
tection circuits is communicated with the conductive con-
tact terminals at the corresponding positions connected
with other conductive contact pieces on different liquid
storage boxes. Thereby a loop is formed by communi-

cating the detection circuits with the conductive contact
terminals at different positions after the liquid storage box
is arranged in the dispensing module, and further the
identity of the liquid storage box is recognized by the
conductive contact pieces arranged on the liquid storage
boxes. Through the above method, the identity of the
liquid storage box installed in the dispensing module is
accurately recognized according to the contact informa-
tion of the conductive contact terminals, which may re-
alize significant progress in automatic and accurate rec-
ognition of the categories of the additives.
[0060] In the present disclosure, the structures of the
device of are simple, the method is concise and the ef-
fects are significant, so it is suitable for promotion and
use.

BRIEF DESCRIPTION OF THE DRAWINGS

[0061]

Fig. 1 is a schematic structural diagram of a dispens-
ing module in an embodiment of the present disclo-
sure.
Fig. 2 is a schematic sectional view of Fig. 1 in an
embodiment of the present disclosure.
Fig. 3 is an overall schematic structural diagram of
a liquid storage box in an embodiment of the present
disclosure.
Fig. 4 is an internal schematic structural diagram of
a liquid storage box at an view in an embodiment of
the present disclosure.
Fig. 5 is an internal schematic structural diagram of
a liquid storage box at another view in an embodi-
ment of the present disclosure.
Fig. 6 is a schematic structural diagram of another
dispensing module in an embodiment of the present
disclosure.
Fig. 7 is a schematic structural diagram of a liquid
storage box in an embodiment of the present disclo-
sure.
Fig. 8 is a schematic top view of a liquid storage box
in an embodiment of the present disclosure.
Fig. 9 is a schematic cross-sectional view of A-A in
Fig. 8 in an embodiment of the present disclosure.
Fig. 10 to Fig. 13 are schematic comparison struc-
tural diagrams of two liquid storage boxes of different
implementations in embodiments of the present dis-
closure.
Fig. 14 to Fig. 17 are schematic sectional views of
liquid storage boxes of different implementations in
embodiments of the present disclosure.
Fig. 18 is a schematic flowchart of a detection meth-
od for detecting residual of an additive dispensing
module in an embodiment of the present disclosure.
Fig. 19 is a schematic flowchart of another detection
method for detecting residual of an additive dispens-
ing module in an embodiment of the present disclo-
sure.
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Fig. 20 is a schematic flowchart of a detection meth-
od for detecting category of an additive dispensing
module in an embodiment of the present disclosure.
Fig. 21 is a schematic flowchart of a detection meth-
od for detecting concentration of an additive dispens-
ing module in an embodiment of the present disclo-
sure.
Fig. 22 is schematic structural diagram of an additive
dispensing module in another embodiment of the
present disclosure.
Fig. 23 is a schematic structural diagram of a liquid
storage box in another embodiment of the present
disclosure.
Fig. 24 is a schematic top view of a liquid storage
box in another embodiment of the present disclo-
sure.
Fig. 25 is a schematic cross-sectional view of B-B in
Fig. 24 in another embodiment of the present disclo-
sure.
Fig. 26 to Fig. 30 are schematic comparison struc-
tural diagrams of two liquid storage boxes of different
implementations in another embodiment of the
present disclosure.

[0062] 1. Dispensing module; 2. Liquid storage box; 3.
Accommodating part; 4. Conductive contact piece; 5.
Conductive contact terminal; 6. Conductive probe; 7.
Sealing cavity; 8. Liquid outlet; 4’. Concave-convex part;
5’. Contact switch; 101. Upper cover; 21. Top wall; 22.
Bottom wall; 23. Peripheral wall; 61. Vertical section; 62.
Horizontal section; 63. Liquid level detection end; 41.
First conductive contact piece; 42. Second conductive
contact piece; 41’. First concave-convex part; 42’. Sec-
ond concave-convex part; 03. Liquid guide interface
structure; and 031. Inlet end.

DETAILED DESCRIPTION

[0063] In order to make purposes, technical solutions
and advantages of embodiments of the present disclo-
sure clearer, the technical solutions in the embodiments
are clearly and completely described below in conjunc-
tion with accompanying drawings in the embodiments of
the present disclosure, and the following embodiments
are used to illustrate the present disclosure, but not to
limit the scope of the present disclosure.
[0064] In the description of the present disclosure, it
should be noted that directional or positional relation-
ships indicated by terms such as "upper", "lower", "front",
"back", "left", "right", "vertical", "inner" and "outer" are
based on directional or positional relationships as shown
in the accompanying drawings, and are only for the pur-
poses of facilitating describing the present disclosure and
simplifying the description, rather than indicating or im-
plying that the referred apparatus or element has to have
a specific direction or be constructed and operated in the
specific direction, and therefore, they cannot be regarded
as limitations on the present disclosure.

[0065] In the description of the present disclosure, it
should be noted that the terms "mounted", "connected"
and "connection" should be understood in a broad sense
unless otherwise specified and defined. For example,
"connection" may be fixed connection or detachable con-
nection or integrated connection, may be mechanical
connection or electric connection, and may be direct con-
nection or indirect connection through an intermediate
medium. For those ordinary skilled in the art, the specific
meanings of the above terms in the present disclosure
may be understood in specific situations.
[0066] The present disclosure is further illustrated in
detail below in conjunction with the embodiments.

Embodiment 1

[0067] As shown in Fig. 1 to Fig. 5, the embodiment
describes a liquid storage box 2. The liquid storage box
2 is internally provided with a sealing cavity for storing
an additive, and the cavity inside the liquid storage box
2 in the embodiment is an independent sealed liquid stor-
age cavity. The liquid storage box 2 is further provided
with a conductive detection part being capable of detect-
ing liquid level information of the additive in the liquid
storage box, and the conductive detection part is as a
part of the liquid storage box 2. The liquid storage box 2
in the embodiment has higher integrity, independent us-
ability and reliability compared to a liquid storage box in
the prior art.
[0068] The liquid storage box 2 itself in the embodiment
is provided with the conductive detection part being ca-
pable of detecting the liquid level information of the ad-
ditive in the liquid storage box, which solves the existing
problems that assembly between the liquid storage box
2 and conductive probes 6 is complex, additive leakage
is prone to occurring due to poor sealing, and the liquid
storage box 2 cannot continue to be used after the con-
ductive probes 6 are removed.
[0069] In one solution, the conductive detection part
and the liquid storage box 2 are of an integrated structure.
The conductive detection part is integrally formed in the
liquid storage box 2 through a specific processing tech-
nology. Through setting the conductive detection part
and the liquid storage box 2 to be of the integrated struc-
ture, there is no need to further assemble and install the
conductive detection part and the liquid storage box , so
assembly steps are simplified. At the same time, since
the conductive detection part and the liquid storage box
2 are of the integrated structure, there is no problem of
additive leakage due to poor sealing between both of
them, and the reliability of the liquid storage box 2 is en-
sured.
[0070] Alternatively, in another solution, the conduc-
tive detection part is a partial structure of the liquid stor-
age box 2, and a part of the box body of the liquid storage
box 2 is made of a metal conductive material to form the
conductive detection part. So the conductive detection
part is the partial structure of the liquid storage box 2,
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and the integrity of the liquid storage box 2 is improved.
[0071] Further, the conductive detection part is at least
two conductive probes 6 integrally formed in the liquid
storage box 2. In the embodiment, a situation that the
conductive detection part is two conductive probes 6 is
taken as an example for detailed description. Of course,
the conductive detection part may also be three conduc-
tive probes 6, four conductive probes 6 and the like.
[0072] One end of each of the conductive probes 6 is
as a liquid level detection end 63 being extended into the
additive of the liquid storage box 2 and used for detecting
a liquid level. The liquid level detection ends 63 may de-
tect the liquid level information of the additive,. The other
end of each of the conductive probes 6 are provided with
a conductive contact piece 4 being in contact and elec-
trical connection with an external circuit. When the liquid
storage box 2 is placed into a dispensing module 1, the
conductive contact pieces 4 may be connected with the
external circuit.
[0073] A lower end of each of the conductive probes 6
is the liquid level detection end 63, and an upper end of
each of the conductive probes 6 is provided with the con-
ductive contact piece 4 with an increased outer diameter.
The conductive contact piece 4 is exposed outside the
liquid storage box 2, so that, the liquid storage box 2 may
be connected with a detection circuit when being placed
into the dispensing module 1, and further the liquid level
information of the additive in the liquid storage box 2 is
detected.
[0074] In one solution, as shown in Fig. 3 to Fig. 5, the
conductive contact piece 4 is protruded from an outer
wall surface of the liquid storage box 2. The conductive
contact piece 4 may be set to be of a square or strip-
shaped structure with a certain thickness. The conductive
contact piece 4 may be outside of the outer wall surface
of the liquid storage box 2. Or, part of the conductive
contact piece 4 may also be embedded into the liquid
storage box 2 and the other part is outside of the liquid
storage box 2.
[0075] Alternatively, in another solution, the conduc-
tive contact piece 4 is embedded into the box body of the
liquid storage box 2, and the top wall of the conductive
contact piece 4 is set to be flush with the outer wall surface
of the liquid storage box 2. Through the above arrange-
ment, overall aesthetics of the liquid storage box 2 is
better, making it appear flat and integrated from the out-
side.
[0076] Further, the two conductive probes 6 are ar-
ranged at intervals, and the liquid level detection ends
63 of the conductive probes 6 are extended into a lower
of the liquid storage box 2 and higher than a bottom wall
22 of the liquid storage box 2. A distance between the
liquid level detection ends 63 of the conductive probes 6
and the bottom wall 22 of the liquid storage box 2 may
be adjusted according to the actual demands for liquid
level detection. The higher the detected liquid level is,
the larger the distance between the liquid level detection
ends 63 of the conductive probes 6 and the bottom wall

22 of the liquid storage box 2 is.
[0077] In one implementation, a plurality of sets of con-
ductive probes 6 may be arranged in the liquid storage
box 2. Distances between different sets of conductive
probes 6 and the bottom wall 22 of the liquid storage box
2 are different for detecting different liquid levels in the
liquid storage box 2.
[0078] For example, an overall height of the liquid stor-
age box 2 is set as L, and three sets of conductive probes
6 are arranged in the liquid storage box 2. A distance
between the first set of conductive probes 6 and the bot-
tom wall 22 of the liquid storage box 2 is 1/a L, a distance
between the second set of conductive probes 6 and the
bottom wall 22 of the liquid storage box 2 is 1/b L, and a
distance between the third set of conductive probes 6
and the bottom wall 22 of the liquid storage box 2 is 1/c
L, where a, b and c are integers greater than 1, a>b>c.
And values of a, b and c may be set according to detection
demands.
[0079] After the liquid storage box 2 is placed into the
dispensing module 1, when the liquid level in the liquid
storage box 2 drops to a height below 1/a L, a detection
circuit between the two liquid level detection ends 63 of
the first set of conductive probes 6 is disconnected. The
detection circuit corresponding to the first set of conduc-
tive probes 6 cannot detect a current, or can detect the
current becoming relatively weak. A signal is fed back to
a control unit of the dispensing module 1, and the control
unit sends a prompt signal to a user that the liquid level
of the additive in the liquid storage box 2 is dropped to
1/a L.
[0080] Similarly, when the liquid level in the liquid stor-
age box 2 drops to a height below 1/b L, the detection
circuit corresponding to the second set of conductive
probes 6 cannot detect the current, or can detect the
current becoming relatively weak. The control unit sends
a prompt signal to the user that the liquid level of the
additive in the liquid storage box 2 is dropped to 1/b L.
[0081] When the liquid level in the liquid storage box
2 drops to a height below 1/c L, the detection circuit cor-
responding to the third set of conductive probes 6 cannot
detect the current, or can detect the current becoming
relatively weak. The control unit sends a prompt signal
to the user that the liquid level of the additive in the liquid
storage box 2 is dropped to 1/c L. The control unit sends
an alarm signal to the user, prompting the user that the
residual of the additive in the liquid storage box 2 is in-
sufficient, and the liquid storage box 2 is replaced timely.
[0082] Through the above solution, prompts may be
sent to the user in stages according to the decrease in
the liquid level in the liquid storage box 2, so that the user
can have more sufficient time to prepare and better use
experience.
[0083] Preferably, a display module is further arranged
on the dispensing module. The control unit synchronous-
ly feeds the liquid level information of the additive in the
liquid storage box 2 detected by the first set of conductive
probes 6, the second set of conductive probes 6 and the
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third set of conductive probes 6 back to the display mod-
ule for displaying, which provides the user with a more
direct reference.
[0084] Further, a liquid outlet is formed in the liquid
storage box 2, and a liquid guide interface structure 03
for guiding the additive in the liquid storage box 2 into a
dispensing unit is installed at the liquid outlet. The liquid
guide interface structure 03 is internally provided with a
liquid guide channel with an inlet end 031 communicating
with the sealing cavity inside the liquid storage box 2.
The liquid level detection ends 63 of the conductive
probes 6 are not lower than the inlet end 031 of the liquid
guide interface structure 03. The inlet end 031 of the liquid
guide interface structure 03 is extended downwards to a
bottom wall 22 of the liquid storage box 2, so as to ensure
that the additive in the liquid storage box 2 can be com-
pletely sucked out.
[0085] An outlet end of the liquid guide interface struc-
ture 03 is communicated with the dispensing unit of the
dispensing module 1. Through setting the liquid level de-
tection ends of the conductive probes 6 at a position not
being lower than the inlet end 031 of the liquid guide
interface structure 03, prompt information is sent to the
user when the liquid level in the liquid storage box 2 is
dropped to the position of the inlet end 031 of the liquid
guide interface structure 03. It is effectively avoided that
the dispensing unit cannot suck the additive in the liquid
storage box 2.
[0086] Further, the conductive probes 6 and the liquid
storage box 2 are of an integrated structure formed by a
melting, hot-pressing, hot-riveting, and/or bonding proc-
ess. The connection between the conductive probes 6
and the liquid storage box 2 is not limited to use the above
processes for integrated forming.
[0087] As shown in Fig. 4 and Fig. 5, the conductive
probes 6 may be embedded into or attached to an inner
wall side of the liquid storage box 2. Or the conductive
probes 6 are arranged in a middle of the liquid storage
box 2 in an embedded mode, and the conductive probes
6 are as a part of the liquid storage box 2, which ensures
the integrity of the liquid storage box 2.
[0088] Further, in another implementation, the conduc-
tive probes 6 are parts of the liquid storage box 2. The
liquid storage box 2 includes a bottom wall 22 and a top
wall 21, as well as a peripheral wall 23 connected be-
tween the top wall 21 and the bottom wall 22. Parts of
the peripheral wall 23 is made of a metal conductive ma-
terial to form the conductive detection part, and the con-
ductive detection part is two conductive probes 6 being
strip shape, extending from the top wall 21 of the liquid
storage box 2 to the bottom of the liquid storage box 2,
and matched with the liquid storage box 2 in shape.
[0089] Preferably, outer wall surfaces of the conduc-
tive probes 6 are flush with an outer wall surface of the
liquid storage box 2, inner wall surfaces of the conductive
probes 6 are protruded from an inner wall surface of the
liquid storage box 2. Upper end surfaces of the conduc-
tive probes 6 are extended out of the top wall 21 of the

liquid storage box 2, or may also be arranged to be flush
with the top wall 21 of the liquid storage box 2, and lower
end parts of the conductive probes 6 are extended to a
position close to the bottom wall 22 of the liquid storage
box 2.
[0090] Further, two conductive probes 6 are arranged
on the peripheral wall of the same side of the liquid stor-
age box 2 at intervals. That is, two parts spaced on the
peripheral wall of the same side of the liquid storage box
2 are made of the metal conductive materials respectively
to form the conductive probes 6.
[0091] Alternatively, in another solution, the conduc-
tive probes 6 are respectively arranged on two adjacent
peripheral walls of the liquid storage box 2. That is, each
of the two adjacent side walls of the liquid storage box 2
is provided with the part made of the metal conductive
materials to form the conductive probes 6.
[0092] Alternatively, in another solution, two conduc-
tive probes 6 are respectively arranged on two opposite
peripheral walls of the liquid storage box 2. That is, each
of the two opposite side walls of the liquid storage box 2
is provided with the part made of the metal conductive
materials, to form the conductive probes 6.
[0093] The liquid storage box 2 itself in the embodiment
has a function of detecting the liquid level information of
the additive in the liquid storage box, and the conductive
detection part is integrally formed on the liquid storage
box 2. Alternatively, a part of the box body of the liquid
storage box 2 is made of the conductive material to form
the conductive detection part, so that the conductive de-
tection part and the liquid storage box 2 are of the inte-
grated structure. So the existing problems are solved that
assembly between the liquid storage box 2 and the con-
ductive probes 6 is complex, additive leakage is prone
to occurring due to poor sealing, and the liquid storage
box 2 cannot continue to be used after the conductive
probes 6 are removed.
[0094] As shown in Fig. 1 to Fig. 5, the embodiment
further provides a dispensing module 1 with the above
liquid storage box 2. A liquid level detection module is
arranged on the dispensing module 1, and the liquid level
detection module is provided with conductive contact ter-
minals 5 corresponding to the conductive contact pieces
4 of the two conductive probes 6. When the liquid storage
box 2 is placed into the dispensing module 1, the con-
ductive contact terminals 5 of the liquid level detection
module are in contact and electrically connected with the
conductive contact pieces 4 of the conductive detection
part. The liquid level information of the additive in the
liquid storage box 2 is judged through a feedback signal
outputted by the liquid level detection module.
[0095] Further, as shown in Fig. 1 to Fig. 3, the dis-
pensing module 1 is provided with an accommodating
part for placing the liquid storage box 2. The liquid level
detection module is provided with the conductive contact
terminals 5 corresponding to the conductive contact piec-
es 4 of the two conductive probes 6.
[0096] Through the above arrangement, after the liquid
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storage boxes 2 are respectively installed in the accom-
modating part of the dispensing module 1, the conductive
contact pieces 4 installed on each liquid storage box 2
may be in contact with the conductive contact terminals
5. The liquid level detection module is internally provided
with a detection circuit. The detection circuit may be any
existing circuit structure. It needs to be ensured that the
circuit structure has two ends, the two ends are respec-
tively connected with different conductive contact termi-
nals 5. When the conductive contact terminals 5 connect-
ed to the two ends are conducted by the additive in the
liquid storage box 2 to form a loop, a high-level signal
can be sent. When the conductive contact terminals 5
connected to the two ends are disconnected, a low-level
signal can be sent. So different signals can be sent re-
spectively, when the detection circuit is conducted to form
the loop and disconnected not to form the loop.
[0097] When the liquid storage box 2 is placed in the
accommodating part, the conductive contact pieces 4 of
the two conductive probes 6 are in contact with the con-
ductive contact terminals 5 respectively to conduct the
liquid level detection module. When the liquid storage
box 2 is removed from the accommodating part, the con-
ductive contact pieces 4 of the two conductive probes 6
are separated from the conductive contact terminals 5,
so a detection loop between the liquid level detection
module and the conductive probes 6 is disconnected.
[0098] When the liquid level of the additive in the liquid
storage box 2 is higher than the liquid level detection
ends 63 at the lower ends of the conductive probes 6,
the detection loop between the liquid level detection mod-
ule and the two conductive probes 6 is conducted. The
liquid level detection module can output a high-level sig-
nal and detect that there are sufficient additives in the
liquid storage box 2. On the contrary, when the liquid
level of the additive in the liquid storage box 2 is lower
than the liquid level detection ends 63 at the lower ends
of the conductive probes 6, a circuit between the two
conductive probes 6 is disconnected. The liquid level de-
tection module can output a low-level signal, then it is
detected that the liquid level of the additive in the liquid
storage box 2 is lower than a set value, and the user is
prompted to replace the liquid storage box 2 timely.
[0099] Further, in the embodiment, the dispensing
module 1 is arranged on a water inlet pipeline connected
between a laundry treatment device and a tap water joint.
The dispensing module 1 includes an upper cover 101
located above the accommodating part, and the conduc-
tive contact terminals 5 may be arranged on the upper
cover 101.
[0100] Spring contact pieces are arranged at the ends
of the conductive contact terminals 5. After the user in-
stalls the liquid storage box 2 in the accommodating part
of the dispensing module 1, the spring contact pieces of
the conductive contact terminals 5 arranged on the upper
cover 101 is in contact with the liquid level detection ends
63 of the conductive probes 6 on the liquid storage box
2, so as to detect the liquid level.

[0101] In the embodiment, as shown in Fig. 1 and Fig.
2, the conductive contact terminals 5 are fixedly arranged
on the upper cover 101 located at a top of the liquid stor-
age box 2, and a water way is integrated on the upper
cover 101. The conductive contact terminals 5 may also
be arranged at other positions of the dispensing module
1, and the conductive contact pieces 4 of the liquid stor-
age box 2 can be in tight contact with the conductive
contact terminals 5 once the liquid storage box 2 is placed
in the accommodating part.
[0102] The embodiment further provides a laundry
treatment device. The above dispensing module is ar-
ranged on the water inlet pipeline between the laundry
treatment device and the tap water joint. An external dis-
pensing module 1 is adopted in the embodiment. The
dispensing module 1 and the laundry treatment device
are respectively provided with an independent control
system. The dispensing module 1 is arranged on the wa-
ter inlet pipeline between the tap water joint and a water
inlet valve of the laundry treatment device. The laundry
treatment device is a washing machine or a washing and
drying integrated machine.
[0103] The dispensing module 1 includes a liquid stor-
age module being communicated with the laundry treat-
ment device via a dispensing pipeline, and a dispensing
unit arranged on the dispensing pipeline and used for
dispensing an additive to the laundry treatment device.
The above liquid storage box 2 is arranged in the liquid
storage module. The dispensing module 1 is arranged in
the water inlet pipeline connected between the tap water
joint and the water inlet valve of the laundry treatment
device. Two ends of the dispensing pipeline are commu-
nicated with the liquid storage box 2 and the water inlet
pipeline respectively. The dispensing unit includes a dis-
pensing pump or a Venturi tube, which is used for dis-
pensing the additive to the water inlet pipeline.
[0104] In supplying water into the laundry treatment
device, the water inlet valve of the laundry treatment de-
vice is opened, and water from the tap water joint passes
through the water inlet pipeline. The additive in the liquid
storage box 2 is dispensed to the water inlet pipeline by
the dispensing unit, so that the additive is fed in the laun-
dry treatment device along with water in the water inlet
pipeline.
[0105] The dispensing module 1 in the embodiment
may be installed outside the laundry treatment device.
That is, the dispensing module 1 is installed on the laun-
dry treatment device and located outside the laundry
treatment device. For example, the dispensing module
1 may be fixedly installed on an outer wall of a shell of
the laundry treatment device.
[0106] Alternatively, the dispensing module 1 and the
laundry treatment device are independent from each oth-
er. There is no assembly connection relationship be-
tween the dispensing module 1 and the laundry treatment
device, which are two sets of devices independent of
each other. In this way, the position for installing the dis-
pensing module 1 is relatively not limited, and any posi-
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tion is feasible as long as the dispensing module 1 can
be communicated with the water inlet pipeline between
the washing machine and the tap water joint, and the
additive can be dispensed into the washing machine
along with the entering water of the water inlet pipeline.

Embodiment 2

[0107] As shown in Fig. 6 to Fig. 13, the embodiment
describes a liquid storage box on basis of Embodiment
1. The liquid storage box 2 is internally provided with a
sealing cavity for storing an additive. At least two con-
ductive contact pieces 4 in contact with the additive in
the sealing cavity are arranged on an outer wall of the
liquid storage box 2. A combination of the quantity and
positions of the conductive contact pieces 4 arranged on
the liquid storage box 2 correspondingly represents a
category of the additive stored in the liquid storage box 2.
[0108] In the present application, a plurality of conduc-
tive contact pieces 4 exposed on the outer wall are ar-
ranged on the liquid storage box 2. The categories of the
additives in the liquid storage box 2 are accurately iden-
tified by using any one or a combination of information
such as the quantity, relative positions and positions on
the liquid storage box 2, of the conductive contact pieces
4. Significant progress is achieved in clearly identifying
category information of the additives in different liquid
storage boxes 2.
[0109] As shown in Fig. 5, Fig. 10 and Fig. 11, the em-
bodiment describes a liquid storage box. The liquid stor-
age box 2 is internally provided with a sealing cavity for
storing an additive. A first conductive contact piece 41
and a second conductive contact piece 42 which are
spaced at an interval, are arranged on an outer wall of
the liquid storage box 2, and the interval between the first
conductive contact piece 41 and the second conductive
contact piece 42 correspondingly represents a category
of the additive stored in the liquid storage box 2.
[0110] In the embodiment, there are a plurality of types
of liquid storage boxes 2, and the liquid storage boxes 2
correspondingly contain the additives of different cate-
gories, such as a detergent, an odorant, a softener and
a disinfectant. One or more of the additives of different
categories may be correspondingly dispensed, and the
laundry treatment apparatus correspondingly executes
the different washing programs of different and treat laun-
dry by using the additives of different categories. At the
same time, in the embodiment of the present disclosure,
the liquid storage boxes 2 of the additive dispensing mod-
ule may further store detergents with different concen-
trations respectively, such as super concentrated, con-
centrated, ordinary and low foam. The laundry treatment
apparatus executes different washing programs to wash
different pieces of laundry by correspondingly dispensing
the detergents of corresponding categories. So the pur-
pose of improving a washing effect of the laundry treat-
ment apparatus is achieved.
[0111] In the embodiment, the interval includes dis-

tance between the first conductive contact piece 41 and
the second conductive contact piece 42, relative spatial
orientation of the first conductive contact piece 41 and
the second conductive contact piece 42, and position ar-
ranged on the liquid storage box 2.
[0112] For example, as shown in Fig. 10, a distance
between the first conductive contact piece 41 and the
second conductive contact piece 42 arranged on a de-
tergent liquid storage box 2 for containing a detergent is
1 cm, and a distance between the first conductive contact
piece 41 and the second conductive contact piece 42
arranged on a bleach liquid storage box 2 for containing
a bleach is 2 cm.
[0113] Alternatively, the first conductive contact piece
41 on the detergent liquid storage box 2 for containing
the detergent is located above the second conductive
contact piece 42 by 1 cm, and the first conductive contact
piece 41 on the bleach liquid storage box 2 for containing
the bleach is located on the left of the second conductive
contact piece 42 by 1 cm.
[0114] Further, as shown in Fig. 11, the first conductive
contact piece 41 on the detergent liquid storage box 2
for containing the detergent is located on the left of the
second conductive contact piece 42 by 2 cm, and the
first conductive contact piece 41 on the bleach liquid stor-
age box 2 for containing the bleach is located above the
second conductive contact piece 42 by 1 cm, and so on.
[0115] As shown in Fig. 7 to Fig. 13, in the embodiment,
the first conductive contact pieces 41 are arranged on
the liquid storage boxes 2 for storing the additives of dif-
ferent categories respectively. The first conductive con-
tact pieces 41 are arranged at the common set identifi-
cation position on the liquid storage boxes 2, and the
second conductive contact pieces 42 are arranged at dif-
ferent positions. The intervals between the first conduc-
tive contact pieces 41 and the second conductive contact
pieces 42 on different liquid storage boxes are change-
ably, so the liquid storage boxes for storing the additives
of different categories are correspondingly identified.
[0116] In the embodiment, the liquid storage box 2 may
be configured to be of a structure with any shape, such
as a square cylindrical shape, a spherical shape and an
elliptical spherical shape. In order to ensure to easily as-
sembly the liquid storage box 2, the liquid storage box 2
in the embodiment is configured as a basic square cylin-
drical shape. A liquid outlet is formed in one end of the
liquid storage box 2 in the basic square cylindrical shape.
In the embodiment, in order to realize the sealing of the
liquid storage box 2, a container connection element is
generally installed at the liquid outlet, the container con-
nection element generally closes the liquid outlet in a
common state. When the liquid storage box 2 is installed
into the accommodating part of the additive dispensing
module, the liquid outlet may be opened under the action
of a liquid guide connection element and other compo-
nents. The container connection part may also be con-
figured as any other existing structures which can close
the liquid outlet of the liquid storage box.
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[0117] In the embodiment, the specific arrangement of
the container connection element and the liquid guide
connection element may be as follows. The liquid guide
connection element arranged in the accommodating part
of the additive dispensing module is of a rod extending
in a pull direction of the liquid storage box. The container
connection element arranged at the liquid outlet of the
liquid storage box is of a sleeve structure extending into
the accommodating part in the pull direction of the liquid
storage box. A valve body is arranged at one end of the
sleeve structure, and the other end of the sleeve structure
is communicated with an interior of the liquid storage box
through the liquid outlet. A spring in a compressed state
is arranged in the sleeve structure, and two ends of the
spring respectively abut against the valve body and the
sleeve structure. The valve body abuts against one end,
facing inwards the accommodating part, of the sleeve
structure under an elastic effect of the spring, to close a
channel formed in the sleeve structure. So the liquid out-
let of the liquid storage box is closed, and a sealed con-
tainer is formed in the liquid storage box. At the same
time, when the liquid storage box is correspondingly in-
stalled into the accommodating part of the additive dis-
pensing module, the liquid guide connection element is
in contact with the valve body and drives the valve body
to move towards the interior of the liquid storage box
against an elastic force applied by the spring. In this way,
the liquid outlet of the liquid storage box is opened and
the additives are dispensed.
[0118] In the embodiment, in order to extract unique
information from each of different liquid storage boxes 2
after installation, the following settings are made.
[0119] In the embodiment, intervals between the first
conductive contact pieces 41 of the liquid storage boxes
for storing the additives of different categories and the
liquid outlets of the liquid storage boxes 2 are the same,
so that relative positions of the conductive contact pieces
4 on the additive dispensing module 1 remain constant
after the liquid storage boxes 2 are installed, and further
the category information of additive is accurately ac-
quired by the additive dispensing module 1 on basis of
the conductive contact pieces 4 arranged on the liquid
storage boxes 2. More preferably, in order to further en-
sure the accuracy of acquiring information, the liquid stor-
age boxes 2 for storing the additives of different catego-
ries have the same shapes. As one embodiment, the
liquid storage box 2 is provided with a position correcting
structure for installing the liquid storage box at the same
position, and the position correcting structure may be de-
signed by using the shape of the liquid storage box 2
itself, a concave-convex structure arranged on an outer
surface and the like (not shown in the figure).

Embodiment 3

[0120] The embodiment, based on the above Embod-
iment 1 and Embodiment 2, further has the following tech-
nical features.

[0121] As shown in Fig. 5 to Fig. 9, Fig. 12 and Fig. 13,
the embodiment describes a liquid storage box. The liq-
uid storage box 2 is internally provided with a sealing
cavity for storing an additive, at least two conductive con-
tact pieces 4 are arranged on an outer surface of the
liquid storage box 2, and every two conductive contact
pieces 4 are spaced at an interval. All conductive contact
pieces 4 are distributed at different positions of the liquid
storage box 2 in a mode that the positions are change-
able. A combination of the quantity and positions of the
conductive contact pieces 4 on the liquid storage box 2
correspondingly represents the category of the additive
stored in the liquid storage box.
[0122] In the embodiment, the quantity information of
the conductive contact pieces 4 is the quantity of the con-
ductive contact pieces 4 arranged on the outer surface
of the liquid storage box 2, as follows.
[0123] As shown in Fig. 12, two conductive contact
pieces 4 are arranged on the liquid storage box 2 for
containing a detergent. Three conductive contact pieces
4 are arranged on the liquid storage box 2 for containing
a bleach. Four conductive contact pieces 4 are arranged
on the liquid storage box for containing a disinfectant.
[0124] In the embodiment, the position information of
the conductive contact pieces 4 includes distance infor-
mation, relative spatial orientation information and posi-
tion information on the liquid storage box among the con-
ductive contact pieces 4.
[0125] For example: as shown in Fig. 13, the conduc-
tive contact pieces 4 are arranged at a position a, a po-
sition b and a position c on the liquid storage box 2 for
containing the detergent respectively. The conductive
contact pieces 4 are arranged at a position a, a position
b and a position d on the liquid storage box 2 for contain-
ing the bleach respectively. The conductive contact piec-
es 4 are arranged at a position a, a position c and a
position d on the liquid storage box 2 for containing the
disinfectant respectively.
[0126] In the embodiment, the quantity information and
the position information of the conductive contact pieces
4 may further be correspondingly combined, so as to cor-
respond more categories of additive.
[0127] For example, the conductive contact pieces 4
are arranged at a position a, a position b, a position c
and a position d on the liquid storage box 2 for containing
a concentrated detergent respectively, the conductive
contact pieces 4 are arranged at a position a, a position
b and a position c on the liquid storage box 2 for contain-
ing an ordinary detergent respectively, and the conduc-
tive contact pieces 4 are arranged at a position a, a po-
sition b, a position c and a position e on the liquid storage
box 2 for containing a low-foam detergent respectively.

Embodiment 4

[0128] In the embodiment, in order to ensure that con-
ductive contact pieces 4 are in contact with an additive
contained in a sealing cavity of a liquid storage box 2,
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the following settings are made.
[0129] As shown in Fig. 8 and Fig. 9, in the embodi-
ment, the conductive probes 6 extending into the sealing
cavity are arranged on the liquid storage box 2, and the
conductive contact pieces 4 exposed on an outer surface
of the liquid storage box 2 are connected with the con-
ductive probes 6. The conductive contact pieces 4 are
conducted with the additive contained in the sealing cav-
ity through the conductive probes 6.
[0130] In the embodiment, the conductive probes 6 are
installed on the liquid storage box 2, one ends of the
conductive probes 6 are connected with the liquid storage
box 2, and the other ends of the conductive probes 6 are
extended into the sealing cavity.
[0131] In the embodiment, the conductive probes 6 and
the conductive contact pieces 4 may be arranged inte-
grally. The end, connected with the liquid storage box,
of the conductive probe 6 directly forms the conductive
contact piece 4. Or the conductive probe 6 is connected
with the conductive contact piece 4. The contact piece
is independently arranged on the liquid storage box 2
and in contact with the conductive probes 6 to form the
conductive contact piece 4.
[0132] In the embodiment, in order to easily assembly
the liquid storage box, the liquid storage box 2 with iden-
tifiers of the conductive contact pieces 4 may be set into
a same shape. The liquid storage boxes 2 for storing
additives of different categories have the same shapes,
so as to easily replace the liquid storage boxes 2.
[0133] As shown in Fig. 14 to Fig. 17, in the embodi-
ment, two sides of the liquid storage box 2 in an up-down
vertical direction are a top wall 21 and a bottom wall 22
respectively, and other sides of the liquid storage box 2
are all peripheral walls 23.
[0134] As shown in Fig. 14, in the embodiment, when
the liquid storage box 2 is horizontally placed, each con-
ductive contact piece 4 is located on the top wall 21 of
the liquid storage box 2, and each conductive probe 6 is
extended downwards and vertically from the top wall 21
of the liquid storage box 2. By utilizing the conductive
probes 6 with heights in up-down direction, an electric
conductivity of a loop formed between the conductive
probes 6 is detected in changing a liquid level height of
the additive in the liquid storage box 2, so the liquid level
of the additive in the liquid storage box 2 is detected.
[0135] In the embodiment, when the liquid storage box
2 is horizontally placed, each conductive contact piece
4 may further be located on the bottom wall 22 of the
liquid storage box 2. Each conductive probe 6 is extended
upwards and vertically from the bottom wall 22 of the
liquid storage box 2. By utilizing the conductive probes
6 with the heights in up-down direction, the electric con-
ductivity of the loop formed between the conductive
probes 6 is detected in changing the liquid level of the
additive in the liquid storage box 2, so the liquid level of
the additive in the liquid storage box 2 is detected (not
indicated in the figure).
[0136] As shown in Fig. 15, in the embodiment, the

liquid storage box 2 is horizontally placed, and each con-
ductive contact piece 4 is further located on the peripheral
wall of the liquid storage box 2. Each conductive probe
6 includes a horizontal section 62 and a vertical section
61 being perpendicular to and connected to an end part
of one side of the horizontal section 62. One end of the
horizontal section 62 is exposed on the peripheral wall
23 of the liquid storage box 2 to directly form the conduc-
tive contact piece 4, or to be connected with the conduc-
tive contact piece 4 arranged on the liquid storage box
2. The other end of the horizontal section 62 is located
in the liquid storage box 2 to be connected with an upper
end part of the vertical section 61. The lower end of the
vertical section 61 is extended downwards and is above
the bottom wall 22 of the liquid storage box 2. So the
lower end of the vertical section 61 is in contact with the
additive in the sealing cavity 7 of the liquid storage box
2, and the electric conductivity of the loop formed be-
tween the conductive probes 6 may be detected when
the liquid level of the additive in the liquid storage box 2
changes, and thus the liquid level of the additive in the
liquid storage box 2 is detected. Optionally, in the em-
bodiment, the other end of the horizontal section 62 may
be connected with the lower end of the vertical section
61, and the upper end is extended upwards and is a po-
sition below the top wall 21, so the same purpose may
be realized. In the embodiment, the horizontal section 62
and the liquid storage box 2 are of an integrated structure
formed by a melting, hot-pressing, hot-riveting and/or
bonding process, so as to realize the fixed installation
between the conductive probes 6 and the liquid storage
box 2. In the embodiment, the lower end of the vertical
section 61 is lower than or equal to a minimum liquid level
of the liquid storage box 2, and an upper end of the vertical
section 61 is higher than or equal to a maximum liquid
level of the liquid storage box 2.
[0137] In the embodiment, the liquid storage box 2 may
further be vertically placed.
[0138] As shown in Fig. 16, each conductive contact
piece 4 is located on the bottom wall 22 of the liquid stor-
age box 2, and each conductive probe 6 is extended up-
wards and vertically from the bottom wall 22 of the liquid
storage box 2. By utilizing the conductive probes 6 with
the up-down heights, the electric conductivity of the loop
formed between the conductive probes 6 is detected
when the liquid level of the additive in the liquid storage
box 2 changes, and further the liquid level of the additive
in the liquid storage box 2 is detected. The height, upward
extended, of the conductive probes 6 in the liquid storage
box 2 is greater than or equal to the liquid level of the
liquid storage box 2 in no-load state, so as to realize
effectively to detect the identity of the liquid storage box
2. In order to ensure the accuracy of liquid level detection
in the liquid storage box 2, it is optimal to set the height
of the conductive probes 6 as an extension end of the
conductive probe being at the maximum liquid level in
the liquid storage box 2.
[0139] As shown in Fig. 12, each of the conductive con-
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tact pieces 4 is located on the peripheral wall of the liquid
storage box 2. Each of the conductive probes 6 includes
the horizontal section 62 and the vertical section 61 is
perpendicular to and connected to the end part of one
side of the horizontal section 62. One end of the horizon-
tal section 62 is exposed on the peripheral wall 23 of the
liquid storage box 2 to form the conductive contact piece
4. Or, one end of the horizontal section 62 is connected
with the conductive contact piece 4 arranged on the liquid
storage box 2, the other end of the horizontal section 62
is located in the liquid storage box 2 and connected with
a lower end part of the vertical section 61. The upper end
of the vertical section 61 is extended upwards and is in
a position above the top wall 21 of the liquid storage box
2, so as to be in contact with the additive in the sealing
cavity 7 of the liquid storage box 2. Similarly, it is ensured
that the horizontal section 62 is lower than the liquid level
of the liquid storage box 2 being in no-load state, and the
vertical section 61 is higher than the liquid level of the
liquid storage box 2 being in no-load state. So the electric
conductivity of the loop formed between the conductive
probes 6 is detected when the liquid level of the additive
in the liquid storage box 2 changes, and thus the liquid
level of the additive in the liquid storage box 2 is detected.
[0140] In the embodiment, in order to recognize easily
the liquid storage box 2 after being assembled, the con-
ductive contact pieces 4 are arranged on the side of the
liquid storage box 2 provided with the liquid outlet, or
close to the liquid outlet. After the liquid storage box 2 is
installed, the conductive contact pieces 4 may be located
in the additive dispensing module 1, and the connection
between the conductive contact pieces 4 and the con-
ductive contact terminals 5 arranged in the additive dis-
pensing module 1 is facilitated.

Embodiment 5

[0141] As shown in FIG. 6, the embodiment describes
an additive dispensing module comprising the liquid stor-
age box in the above embodiments. The additive dis-
pensing module 1 is provided with at least one accom-
modating part for installing the above liquid storage box
2. The accommodating part is internally provided with a
plurality of conductive contact terminals 5, and each of
the conductive contact terminals 5 covers the position
where the conductive contact piece 4 arranged on differ-
ent liquid storage boxes 2 can be in contact, so each of
the conductive contact pieces 4 arranged on the liquid
storage boxes 2 are in contact with one conductive con-
tact terminal 5 arranged in the accommodating part re-
spectively.
[0142] The embodiment further describes a method for
recognizing a liquid storage box installed in the above
additive dispensing module, including: a liquid storage
box 2 being inserted into an accommodating part of an
additive dispensing module 1, each of the conductive
contact pieces 4 arranged on the liquid storage box 2
being correspondingly in contact with the conductive con-

tact terminal 5 in the accommodating part; acquiring in-
formation of the conductive contact terminals 5 connect-
ed with the conductive contact pieces 4; and determining
categories of additives in the liquid storage box 2 based
on the information of the conductive contact terminals 5
connected with the conductive contact pieces 4. Through
the above method, an identity of the liquid storage box 2
being installed may be accurately recognized according
to contact information of the conductive contact terminals
5, which may realize to automatically and accurately rec-
ognize the categories of the additives.
[0143] In the embodiment, the information of the con-
ductive contact terminals 5 connected with the conduc-
tive contact pieces 4 includes any one or a combination
of the quantity and positions of the conductive contact
terminals 5 connected with the conductive contact pieces
4.
[0144] In the embodiment, a recognition unit is inte-
grated on or independently arranged outside the additive
dispensing module 1. The recognition unit may acquire
the information of the conductive contact terminals 5 con-
nected with the conductive contact pieces 4, and com-
pare the acquired information of the conductive contact
terminals 5 connected with the conductive contact pieces
4 with a prestored database to obtain category informa-
tion of the additives in the liquid storage box correspond-
ing to the acquired information of the conductive contact
terminals 5 connected with the conductive contact pieces
4. It is realized to accurately judge the categories of the
additives in the liquid storage box.
[0145] In the embodiment, the recognition module may
be directly arranged in the additive dispensing module
1, or may be arranged on a laundry treatment apparatus
on which the additive dispensing module 1 is installed,
or may be arranged on a cloud server, a mobile terminal
and other intelligent terminals being in communication
connection with the additive dispensing module 1.
[0146] Preferably, in the embodiment, after the liquid
storage box 2 is installed in the accommodating part of
the additive dispensing module 1 according to a set po-
sition, each of the conductive contact pieces 4 on the
liquid storage box 2 is in contact with one conductive
contact terminal 5 in the accommodating part. The fol-
lowing arrangements on the liquid storage boxes 2 and/or
the accommodating part are made, so that after the liquid
storage box 2 is installed in the accommodating part ac-
cording to the set position, the conductive contact pieces
4 of the liquid storage box 2 are in contact with the con-
ductive contact terminals 5, and an unique information
is acquired according to the conductive contact pieces 4
and conductive contact terminals 5 being conducted with
each other.
[0147] In the embodiment, intervals between first con-
ductive contact pieces 41 of the liquid storage boxes 2
for storing the additives of different categories and liquid
outlets of the liquid storage boxes 2 are the same, so that
positions of the conductive contact pieces 4 on the ad-
ditive dispensing module 1 are constant after the liquid
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storage boxes 2 are correspondingly installed, further the
information about the additive category acquired by the
additive dispensing module 1 is accurate according to
the conductive contact pieces 4 arranged on the liquid
storage boxes. More preferably, in order to further ensure
the accuracy of the information, the liquid storage boxes
2 for storing the additives of different categories have the
same shape. Most preferably, the liquid storage box 2 is
provided with a position correcting structure for installing
the liquid storage boxes on a unique position. The posi-
tion correcting structure may be arranged by utilizing the
shape of the liquid storage box 2 itself, a concave-convex
structure arranged on an outer surface and the like, so
that the liquid storage box 2 can only be assembled into
the accommodating part of the additive dispensing mod-
ule 1 in the unique position under an action of the position
correcting structure.
[0148] In the embodiment, in order to recognizing the
different liquid storage boxes 2 after being installed, the
recognition module may be set as follows.
[0149] In the embodiment, the accommodating part is
internally provided with a common detection position, and
the conductive contact terminal 5 at the common detec-
tion position is connected with the other conductive con-
tact terminals 5 through a detection circuit respectively.
In the embodiment, the conductive contact terminal 5 ar-
ranged at the common detection position is in contact
with the first conductive contact piece 41 arranged at a
common identification position of the liquid storage box 2.
[0150] Through the above settings, after liquid storage
boxes 2 of different categories are arranged in the ac-
commodating part of the additive dispensing module 1
respectively, the first conductive contact piece 41 in-
stalled on each of the liquid storage boxes 2 may be in
contact with the conductive contact terminals 5 at the
common detection position, and the other conductive
contact pieces 4 arranged on different liquid storage box-
es 2 are in contact with the conductive contact terminals
5 at the corresponding positions to be communicating
the corresponding detection circuits. So a loop is formed
by communicating the detection circuits containing the
conductive contact pieces with different quantities and
different positions after different liquid storage boxes 2
are arranged in the dispensing module, further to recog-
nize the identity of the conductive contact pieces 4 ar-
ranged on the liquid storage boxes 2.
[0151] In the embodiment, the detection circuit may be
any existing circuit structure. It needs to ensure that the
circuit structure has two ends, and the two ends are re-
spectively connected with different conductive contact
terminals 5. When the conductive contact terminals 5
connected to the two ends of the circuit structure are
conducted through the additive in the liquid storage box
2 to form a loop, a high-level signal is sent. When the
conductive contact terminals 5 connected to the two ends
of the circuit structure are disconnected, a low-level sig-
nal is sent. So different signals may be sent respectively
in situations that the detection circuit is conducted to form

the loop, and disconnected to be unable to form the loop.
[0152] In the embodiment, each of the conductive con-
tact pieces 4 arranged on the liquid storage box 2 is in
contact with one conductive contact terminal 5 arranged
in the accommodating part respectively. The additives
contained in the liquid storage box 2 are utilized to con-
duct the detection circuit connected between the conduc-
tive contact terminals 5 in contact with the conductive
contact pieces 4, and further the categories of the addi-
tives in the liquid storage box 2 are determined based on
information of the conducted detection circuit.
[0153] As shown in Fig. 6, in the embodiment, a plu-
rality of accommodating parts are arranged on the addi-
tive dispensing module 1. The accommodating parts may
be divided into a plurality of sorts according to different
categories of the additives available for dispensing. The
quantities or/and positions of the conductive contact ter-
minals 5 in one of the accommodating parts are different
from that in the other accommodating parts, and the con-
ductive contact terminals 5 arranged on each of the ac-
commodating parts cover the conductive contact pieces
4 arranged on at least one of the liquid storage boxes,
so as to correspondingly install the liquid storage boxes
containing the additives of different categories into the
accommodating parts respectively. Thus it is effectively
avoided that the additives with too high or too low con-
centrations in different accommodating parts are dis-
pensed. For example, if the quantity of the conductive
contact terminals 5 connected with the conductive con-
tact pieces 4 is less than 1 when the liquid storage box
2 is inserted into the accommodating part of the additive
dispensing module 1, it is determined that the liquid stor-
age box is not matched with the accommodating part,
and then dispensing of the additive of the corresponding
category cannot be performed.
[0154] In the embodiment, the additive dispensing
module 1 may adopt any existing structure to dispense
the additives in the liquid storage box 2 placed in the
accommodating part. For example, at least one liquid
storage box 2 for storing the additives is arranged on the
additive dispensing module 1. Each of the liquid storage
boxes 2 is connected with a water way for guiding water
into a barrel through a dispensing unit respectively, so
as to control at least one additive to be dispensed corre-
spondingly into the barrel by each additive dispensing
module. In the embodiment, the dispensing unit may be
any existing apparatus that can dispense the additive,
such as a sucking pump generating a suction effect force
for sucking the additives during operation, and a Venturi
tube which generates a negative pressure to suck the
additives by using water flow.

Embodiment 6

[0155] As shown in Fig. 18 to Fig. 21, the embodiment
provides a method for detecting an additive dispensing
module. Residual information, category information
and/or concentration information of the additive in the
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additive dispensing module are/is determined according
to flow information of the additive outputted by the addi-
tive dispensing module. In the embodiment, the flow in-
formation of the additive outputted by the additive dis-
pensing module is detected under set conditions, which
can determine the residual information, the category and
concentration information of the additive. The recognition
detection method is simple and efficient. An existing ad-
ditive dispensing module needs to use a complex detec-
tion mechanism to determine the residual, category and
concentration information of the additive, resulting in a
complex structure and a high production cost of the ad-
ditive dispensing module, but the above problems are
solved.
[0156] Specifically, the additive dispensing module in
the embodiment includes a liquid storage module com-
municating with a laundry treatment device through a dis-
pensing pipeline, and a dispensing module arranged on
the dispensing pipeline and used for dispensing an ad-
ditive to the laundry treatment device. The additive dis-
pensing module in the embodiment is arranged the out-
side. The additive dispensing module is arranged on a
water inlet pipeline connected between a tap water joint
and a water inlet valve of the laundry treatment device.
Two ends of the dispensing pipeline are communicated
with the liquid storage container and the water inlet pipe-
line respectively. A dispensing unit is arranged on the
dispensing pipeline, such as a dispensing pump or a Ven-
turi tube, and is used for dispensing laundry additives to
the water inlet pipeline.
[0157] In supplying water to the laundry treatment de-
vice, the water inlet valve of the laundry treatment device
is opened, and water from the tap water joint passes
through the water inlet pipeline. The dispensing unit dis-
penses the laundry additive in an additive box into the
water inlet pipeline, so that the additive is supplied in the
laundry treatment device along with tap water in the water
inlet pipeline.
[0158] The liquid storage module includes a liquid stor-
age box internally provided with an independent liquid
storage cavity. The dispensing module includes a dis-
pensing pump or a Venturi tube communicating with a
liquid outlet of the liquid storage box. The additives in the
liquid storage box are sucked by the dispensing pump or
the Venturi tube to be dispensed into the laundry treat-
ment device through the dispensing pipeline and the wa-
ter inlet pipeline.
[0159] A flow detection mechanism is arranged at the
liquid outlet and/or on the dispensing pipeline of the liquid
storage module. Preferably, in order to not affect a struc-
ture of the liquid storage module, the flow detection mech-
anism is arranged on the dispensing pipeline. It is more
convenient for the disassembly and installation of the flow
detection mechanism on the dispensing pipeline com-
pared to being arranged at the liquid outlet of the liquid
storage module. Alternatively, in another solution, the
flow detection mechanism may also be arranged on the
water inlet pipeline between the additive dispensing mod-

ule and the water inlet valve of the laundry treatment
device.
[0160] In the embodiment, a control system is inde-
pendently arranged on the additive dispensing module,
and the additive dispensing module may be autonomous-
ly controlled, which is more artificially intelligent. The ad-
ditive dispensing module may also be controlled by a
control system of the laundry treatment device.
[0161] A control unit of the additive dispensing module
or a control unit of the laundry treatment device deter-
mines the residual information, the category information
and/or the concentration information of the additive in the
liquid storage module according to flow information of
the additive from the liquid storage module detected by
the flow detection mechanism.
[0162] Further, the flow detection mechanism is a flow-
meter arranged on the dispensing pipeline. In a case that
a working mode of the dispensing module and an external
water pressure are constant respectively, the residual
information, the category information and/or the concen-
tration information of the additive in the liquid storage
module can be determined according to an output rotat-
ing speed of the flowmeter.
[0163] Preferably, the flowmeter in the embodiment is
an impeller flowmeter. When the additive in the liquid
storage box flows through the flowmeter, an impeller ro-
tates under an effect of a fluid. The larger the flow rate
is, the higher the rotating speed is. By detecting the ro-
tating speed of the impeller of the flowmeter, the residual
information, the category information and/or the concen-
tration information of the additive in the liquid storage box
can be determined.
[0164] In the above solution, the dispensing pump is
used for suction in the dispensing module. The residual
information, the category information and/or the concen-
tration information of the additive in the liquid storage box
is detected by the rotating speed of the impeller of the
flowmeter in case that a working power of the dispensing
pump and an external water pressure are constant. When
the Venturi tube is used for suction in dispensing module,
the residual information, the category information and/or
the concentration information of the additive in the liquid
storage box is detected by the rotating speed of the im-
peller of the flowmeter in case that a pressure in the Ven-
turi tube, a flow rate of the fluid and the external water
pressure are constant.
[0165] In a first implementation:
As shown in Fig. 18 and Fig. 19, the implementation main-
ly describes how to determine the residual information
of the additive in the additive dispensing module through
the flow information of the additive from the additive dis-
pensing module in detail.
[0166] In a case that a working mode of the dispensing
module and the external water pressure are constant re-
spectively, fluids with small viscosity such as air or water
are sucked into the dispensing pump or the Venturi tube
at a high flow rate, and correspondingly the rotating
speed of the flowmeter is high. When a liquid additive
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with high viscosity is sucked into the dispensing pump or
the Venturi tube, the flow rate is low, correspondingly the
rotating speed of the corresponding flowmeter is low.
[0167] Since the flow rate of the liquid additive is rela-
tively lower than that of the air during sucking, it can be
judged whether the additive is sucked completely, and
whether there is a large quantity of air in the liquid storage
box by comparing with the output rotating speed of the
flowmeter. When the rotating speed of the flowmeter is
high, it may be determined that the residual of the additive
is small, thereby prompting a user to add the additive. It
is avoided that a washing effect is affected due to the
insufficient additive in the liquid storage box.
[0168] Specifically, in a dispensing process, in a case
that the working mode of the dispensing module and the
external water pressure are constant respectively, the
rotating speed of the flowmeter may be detected in real
time or at a certain interval. If it is detected that the rotating
speed of the flowmeter is greater than a set rotating
speed, it is determined inferred that the residual of the
additive is insufficient, and the user is prompted to add
the additive. When it is detected that the rotating speed
of the flowmeter is greater than the set rotating speed, it
is indicated that there is a large empty space in the liquid
storage box. It is determined that the residual of the ad-
ditive in the liquid storage box is small, and the user is
timely prompted to add the additive.
[0169] Further, a server of the additive dispensing
module or the laundry treatment device stores a residual
matching table of a rotating speed range of the flowmeter
corresponding to detergents with different residual quan-
tities. By judging the rotating speed range of the rotating
speed of the flowmeter, the residual of the additive in the
liquid storage box is determined.
[0170] In one solution, as shown in Fig. 19, in the dis-
pensing process, when the rotating speed N of the flow-
meter is greater than the set rotating speed N1, it is de-
termined that the residual of the additive is insufficient to
prompt the user. The rotating speed N is compared with
the residual matching table to determine the residual
quantity of the additive.
[0171] It is judged whether the residual quantity is
greater than or equal to the quantity to be dispensed. If
it is judged that the residual quantity is greater than or
equal to the quantity to be dispensed for this time, the
dispensing module is controlled to dispense normally,
and the user is prompted to add the additive. It is ensured
that the quantity of the residual additive can be sufficient
to complete this dispensing, so that a washing process
of the washing machine is not affected, and working ef-
ficiency of the washing machine is ensured. The user
can be prompted timely to add the additive, and insuffi-
cient additive during is not appear in next dispensing ad-
ditive.
[0172] In the above solution, the rotating speed N of
the flowmeter is greater than the set rotating speed N1.
That is, if the residual quantity of the additive is smaller
than a set value, it is judged whether the residual quantity

is sufficient to meet a dispensing quantity for this time. It
is ensured that there is sufficient additive in the liquid
storage box for different demands of the dispensing
quantity, and the phenomenon that the residual of the
additive is insufficient to be dispensed for this time is
avoided.
[0173] If it is judged that the residual quantity is smaller
than the quantity to be dispensed for this time, an alarm
prompt is sent to the user, and an emergency addition
signal is sent to the user. The user can add the additive
timely, so the washing effect is not affected by the resid-
ual quantity of the additive in the liquid storage box being
insufficient to be dispensed for this time.
[0174] Preferably, if it is judged that the residual quan-
tity is smaller than the quantity to be dispensed for this
time, the dispensing module is controlled to pause dis-
pensing while send the alarm prompt to the user. When
the user adds the additive or a set waiting time is reached,
the dispensing module is controlled to resume normal
working and continue to execute a dispensing instruction.
By the above solution, it is avoided that the additive dis-
pensing module still executes the dispensing instruction
when the liquid storage box is in an empty state. Thereby,
the additive is stopped dispensing in insufficient quantity
and empty of the additive. After the user adds the additive
completely or the set waiting time is reached, the dis-
pensing module is controlled to continue to execute the
dispensing instruction. The user has sufficient time to
add the additive, which is more friendly to user and en-
sures a normal and complete process of a dispensing
program.
[0175] If it is judged that the residual quantity of the
additive in the liquid storage box is just equal to the quan-
tity to be dispensed for this time, the dispensing module
is controlled to work normally, and the user is prompted
to add the additive. The user may add the additive in a
washing process or after washing, so the washing proc-
ess is not affected, and the liquid storage box is empty
of the additive.
[0176] In another case, when a rotating speed of the
flowmeter is set as N2, the liquid storage box is in an
empty state. In the dispensing process, if it is detected
that the rotating speed N of the flowmeter is greater than
the set rotating speed N2, where N2>N1, it is determined
that the additive has been used up and the liquid storage
box is in the empty state. The dispensing module is con-
trolled to pause dispensing, and the alarm prompt is sent
to the user, so as to prompt the user to add the additive
or to replace a new liquid storage box.
[0177] When the rotating speed of the flowmeter is set
as N0, the liquid storage box is in a full-loaded state. If it
is detected that the rotating speed of the flowmeter is the
set rotating speed N0, it is determined that the additive
in the liquid storage box is in the full-loaded state, where
N2>N1>N0. N0, N1 and N2 are all theoretical data obtained
through extensive experiments.
[0178] According to the method for detecting the addi-
tive dispensing module provided by the implementation,
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in a case of ensuring that the working mode of the dis-
pensing module and the external water pressure are con-
stant respectively, the residual quantity of the additives
in the liquid storage module can be determined by ac-
quiring the rotating speed of the flowmeter arranged on
the dispensing pipeline. When it is determined that the
residual of the additives is insufficient, the user can be
timely prompted to add the additives. It is avoided that
washing laundry is performed in condition that the user
does not know the residual quantity of the detergent, re-
sulting in laundry not cleanly being washed. The detec-
tion method is simple and efficient, and the structure of
the liquid storage box does not need to be changed. It is
more convenient for production and manufacturing, the
cost is lower, and the use experience of the user is better.
[0179] In a second implementation:
As shown in Fig. 20, the implementation mainly describes
how to determine the category of the additive in the ad-
ditive dispensing module through the flow information of
the additive from the additive dispensing module in detail.
[0180] The method for detecting the additive dispens-
ing module provided by the embodiment includes a step
for detecting the category of an additive. A server of the
additive dispensing module or the laundry treatment de-
vice stores a category matching table of a rotating speed
range of the flowmeter corresponding to the additives of
different categories.
[0181] Specifically, the step for detecting the category
of the additive includes: determining the category of the
additive in the liquid storage module by comparing the
rotating speed value detected of the flowmeter with the
category matching table.
[0182] For example, the additive includes a detergent,
a softener and a disinfectant. The viscosity of the deter-
gent is the largest, the viscosity of the softener is smaller
than that of the detergent, and the viscosity of the disin-
fectant is the smallest. Under the same external condi-
tions, the rotating speed of the flowmeter is the lowest
when the dispensing module sucks the detergent, and
the rotating speed of the flowmeter is the highest when
the dispensing module sucks the disinfectant. Therefore,
a relationship of the category matching table is set ac-
cording to test data, and the category of the additive is
determined by detecting the rotating speed of the flow-
meter.
[0183] For example, a rotating speed range of the flow-
meter corresponding to the detergent is set to be N1’-N2’,
a rotating speed range of the flowmeter corresponding
to the softener is set to be N3’-N4’, and a rotating speed
range of the flowmeter corresponding to the disinfectant
is set to be N5’-N6’, where N1’<N2’<N3’<N4’<N5’<N6’. In
a case that the working mode of the dispensing module
and the external water pressure are constant respective-
ly, it is determined that the additive is the detergent, sof-
tener, or disinfectant by judging a range of the rotating
speed of the flowmeter.
[0184] Preferably, after replacing the liquid storage
module or adding the additive each time, the above step

for detecting the category of the additive is executed in
a case that a volume of the additive in the liquid storage
module is constant. The accuracy of a detection result is
ensured, without detection errors on the category of the
additive caused by different pressures in the liquid stor-
age module due to different volumes of the additive in
the liquid storage module.
[0185] The liquid storage module is provided with scale
marks. When the user adds the additive, the additive is
added to the same scale mark each time, so as to keep
the volume of the additive in the liquid storage module
to be the same when adding the additive each time. Al-
ternatively, in another solution, a liquid level sensor is
arranged in the liquid storage module. When the user
adds the additive and the liquid level sensor detects the
additive to be in a set liquid level, the additive dispensing
module sends an instruction of pausing addition to the
user.
[0186] Preferably, in a case that a capacity of the liquid
storage box is the same, after the liquid storage box is
filled with the new additive fully each time, the above step
for detecting the category of the additive is executed. The
subsequent dispensing work is easily performed.
[0187] Further, in one solution, the liquid storage mod-
ule is provided with a plurality of liquid storage boxes.
The dispensing pipeline includes a plurality of branch
pipelines communicating with the liquid storage boxes in
a one-to-one mode, and the flowmeters are arranged on
the plurality of branch pipelines respectively.
[0188] The control unit of the additive dispensing mod-
ule or the laundry treatment device can determine the
category of the additive in each liquid storage box ac-
cording to the rotating speeds of the flowmeters on the
different branch pipelines.
[0189] Preferably, after the categories of the additives
in different liquid storage boxes are determined, the con-
trol unit of the washing machine or the control unit of the
additive dispensing module further determines the se-
quences of dispensing the additives of different liquid
storage boxes according to the detected categories of
the additives.
[0190] After replacing one or more liquid storage boxes
with new additives, the categories of the additives added
in the corresponding liquid storage boxes are determined
by respectively detecting the rotating speeds of the flow-
meters on the corresponding branch pipelines. When it
is detected that the category of the additive added in the
liquid storage box in this time is different from the cate-
gory of the original additive in the liquid storage box, the
sequence of dispensing the additives in the liquid storage
boxes is adjusted, and accurate dispensing can be en-
sured.
[0191] According to the method for detecting the addi-
tive dispensing module provided by the implementation,
in a case that the capacity of the liquid storage module
and the volumes of the additives in the liquid storage
module are the same, the categories of the additives in
the liquid storage module are determined by the compar-
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ing the detected rotating speed of the flowmeter with the
category based on the category matching table. The cat-
egories of the additives are automatically identified for
precisely dispensing the additives, and there is no need
to add a n mechanism for detecting the category of the
additive. So the structure of the whole additive dispensing
module is simplified.
[0192] In a third implementation:
As shown in Fig. 21, the implementation mainly describes
how to determine the concentration information of the
additive in the additive dispensing module through the
flow information of the additive from the additive dispens-
ing module in detail.
[0193] In a case that category of additive in the liquid
storage module, a capacity of the liquid storage module
and volume of the additive in the liquid storage module
are constant respectively, the following solutions are
adopted.
[0194] A control unit of the additive dispensing module
or a laundry treatment device can determine the concen-
tration information of the additive added into the liquid
storage module according to the rotating speed of the
flowmeter. The quantity of dispensing the additive in the
additive dispensing module is controlled according to the
concentration information determined of the additives.
[0195] In the above solution, it needs to ensure that
the volume of the additive in the liquid storage box after
adding the additive each time is the same. So it is avoided
that the deviation in concentration information caused by
different volumes of the additive in the liquid storage box
after adding the additive.
[0196] After adding or replacing the additive of the
same category into the liquid storage module each time,
or after the liquid storage module of the same category
is replaced, a step for determining the concentration in-
formation of the additive is executed by detecting the
rotating speed of the flowmeter. For example, when the
user adds or replaces a detergent, or replaces the liquid
storage box, the additive of other brands or manufactures
can be used, and the concentration of detergent may be
different from that of the original additive. In order to ac-
curately dispense and ensure a cleaning effect, it needs
to perform the above step for detecting the concentration
of the additive.
[0197] In the above solution, the category of the addi-
tive in the liquid storage box is unchangeable. It is avoid-
ed detection errors in concentration caused by changing
the category of the additive after adding or replacing the
additives, or replacing the liquid storage box. So the ac-
curacy of a measurement result is improved.
[0198] Preferably, after the liquid storage box is fully
filled with the additive of the same category each time,
the concentration information of the additives is deter-
mined by detecting the rotating speed of the flowmeter.
[0199] In a case that the category of the additive is
unchanged, and the working mode of the dispensing
module and the water pressure are the same, the higher
the concentration of the additives is, the lower the rotating

speed of the flowmeter is when the dispensing module
sucks the additives. Therefore, in washing laundry with
the same quantity, if it is detected that the rotating speed
of the flowmeter is smaller than a set rotating speed, it
is indicated that the concentration of the additive is high.
The dispensing quantity of the additive is controlled to
be adaptively reduced. If it is detected that the rotating
speed of the flowmeter is greater than the set rotating
speed, it is indicated that the concentration of the additive
is low, and then the dispensing quantity of the additive
is controlled to be adaptively increased.
[0200] According to the method for detecting the addi-
tive dispensing module provided by the implementation,
in a case, the category of the additive in the liquid storage
module, the capacity of the liquid storage module and
the volume of the additive in the liquid storage module
are the same. After adding or replacing the additive each
time, the concentration information of the additive added
into the liquid storage module may further be determined
according to the acquired rotating speed of the flowmeter.
The dispensing quantity of the additive dispensing mod-
ule is controlled according to the detected concentration
information of the additive, dispensing the additive is pre-
cise, and a cleaning effect of the laundry is ensured.
[0201] The embodiment further provides an additive
dispensing module adopting the above detection meth-
od. The additive dispensing module is arranged in the
outside. The additive dispensing module and a laundry
treatment device are respectively provided with inde-
pendent control systems. The additive dispensing mod-
ule is arranged on a water inlet pipeline between a tap
water joint and a water inlet valve of the laundry treatment
device. The laundry treatment device is a washing ma-
chine or a washing and drying integrated machine.
[0202] The additive dispensing module may be in-
stalled outside the laundry treatment device, that is, the
additive dispensing module is installed on the laundry
treatment device and located outside the laundry treat-
ment device. For example, the additive dispensing mod-
ule may be fixedly installed on an outer side wall of a
shell of the laundry treatment device. Alternatively, the
additive dispensing module and the laundry treatment
device are two sets of devices being independent from
each other. There is no connection relationship between
the additive dispensing module and the laundry treatment
device, which are two sets of devices being independent
from each other. In this way, the position of the additive
dispensing module is not limited, as long as the additive
dispensing module is communicated with the water inlet
pipeline between the washing machine and the tap water
joint, and the additive can be dispensed into the washing
machine along with the inflowing water of the water inlet
pipeline.

Embodiment 7

[0203] The difference between the embodiment and
the above Embodiments 1 to 6 is as follows.
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[0204] As shown in Fig. 22 to Fig. 30, the embodiment
of the present disclosure describes a liquid storage box.
The liquid storage box 2 is internally provided with a seal-
ing cavity 7 for storing an additive. At least one concave-
convex part 4’ is arranged on an outer wall of the liquid
storage box 2, and a combination of the quantity and
position of the concave-convex part 4’ arranged on the
liquid storage box correspondingly represents a category
of the additive stored in the liquid storage box 2.
[0205] In the present application, at least one concave-
convex part 4’ is arranged on the outer wall of the liquid
storage box 2. The category of the additive in the liquid
storage box 2 are accurately identified by using any one
or a combination of information such as the quantity, rel-
ative positions and positions on the liquid storage box 2
of the concave-convex parts 4’. The category information
of the additives in different liquid storage boxes 2 is clear-
ly identified.
[0206] As shown in Fig. 23 to Fig. 26, the embodiment
describes a liquid storage box. The liquid storage box 2
is internally provided with a sealing cavity 7 for storing
an additive, and a concave-convex part 4’ is arranged on
an outer wall of the liquid storage box 2. The position of
the concave-convex part on the liquid storage box cor-
respondingly represents the category of the additive
stored in the liquid storage box. In the embodiment, for
the liquid storage boxes 2 for storing the additives of dif-
ferent categories, the concave-convex parts 4’ are ar-
ranged on different positions on the outer walls of the
liquid storage boxes 2.
[0207] In the embodiment, the concave-convex parts
4’ are protrusions protruding outwards from the outer wall
of the liquid storage box 2, or are grooves sunk inwards
from the outer wall of the liquid storage box 2. In the figure
of the embodiment, , in order to describe, the concave-
convex parts are all represented as the protrusions pro-
truding outwards from the outer wall of the liquid storage
box 2. However, the concave-convex parts 4’ arranged
as the grooves may be used in the same way as in the
embodiment of the present disclosure.
[0208] In the embodiment, the concave-convex parts
4’ may be integrally formed with the liquid storage box 2
and directly formed by the outer wall of the liquid storage
box 2. Alternatively, the concave-convex parts 4’ are of
structures independent from the liquid storage box, and
formed by independent components installed on the out-
er wall of the liquid storage box 2. In the embodiment,
the concave-convex parts are made of any material.
When the concave-convex parts are in contact with a
contact switch, the contact switch is in squeeze contact
with protruding part, or the contact switch is separated
from sinking part, so that the contact switch generates a
triggering signal.
[0209] Preferably, in the embodiment, in order to fur-
ther improve the action accuracy between the concave-
convex parts 4’ and the contact switch, the following set-
tings may be made. At least part of the outer wall of the
liquid storage box 2 is a smooth surface, and the smooth

surface of the outer wall is provided with parts having
concave and convex in a direction from an inner and outer
of the liquid storage box 2. The parts with the concave
and convex form the concave-convex parts 4’. The po-
sitions near the concave-convex parts 4’ are smooth
planes with height changes, so as to improve a triggering
sensitivity when the concave-convex parts are in contact
with the contact switch.
[0210] In the embodiment, the concave-convex parts
4’ may be designed into any shape, such as a circle, a
square, an ellipse, a polygon and any other shape. In
order to ensure the detection accuracy of the concave-
convex parts 4’, generally, all concave-convex parts 4’
arranged on the liquid storage box 2 have the same
shape. s The liquid storage box 2 is easily replaced and
the appearance of the liquid storage box 2 is better.
[0211] In the embodiment, position information of the
concave-convex parts 4’ arranged on the liquid storage
box 2 includes position information of the concave-con-
vex part 4’ on the liquid storage box 2.
[0212] For example, as shown in Fig. 26, the concave-
convex part 4’ arranged on the liquid storage box 2 for
containing a detergent is located at position a, the con-
cave-convex part 4’ arranged on the liquid storage box
2 for containing a bleach is located at position b, and the
concave-convex part 4’ arranged on the liquid storage
box 2 for containing a disinfectant is located at position
c, and so on.

Embodiment 8

[0213] As shown in Fig. 27 and Fig. 28, the embodi-
ment describes a liquid storage box. The liquid storage
box 2 is internally provided with a sealing cavity 7 for
storing an additive. A first concave-convex part 41’ and
a second concave-convex part 42’, which are spaced at
an interval, are arranged on an outer wall of the liquid
storage box 2, and the interval between the first concave-
convex part 41’ and the second concave-convex part 42’
correspondingly represents the category of the additive
stored in the liquid storage box 2.
[0214] In the embodiment, the interval information in-
cludes distance information, relative spatial information
and position information arranged on the liquid storage
box 2 and the like between the first concave-convex part
41’ and the second concave-convex part 42’.
[0215] For example, as shown in Fig. 27, the distance
between the first concave-convex part 41’ and the sec-
ond concave-convex part 42’ arranged on the liquid stor-
age box 2 for containing a detergent is 1 cm. The distance
between the first concave-convex part 41’ and the sec-
ond concave-convex part 42’ arranged on the liquid stor-
age box 2 for containing a bleach is 2 cm.
[0216] Alternatively, the first concave-convex part 41’
is located above the second concave-convex part 42’ by
1 cm, which is arranged on the liquid storage box 2 for
containing the detergent. The first concave-convex part
41’ is located on the left of the second concave-convex
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part 42’ by 1 cm, which is arranged on the liquid storage
box 2 for containing the bleach.
[0217] Further, as shown in Fig. 28, the first concave-
convex part 41’ is located on the left of the second con-
cave-convex part 42’ by 2 cm, which are arranged on the
liquid storage box 2 for containing the detergent. The first
concave-convex part 41’ is located above the second
concave-convex part 42’ by 1 cm, which are arranged on
the liquid storage box 2 for containing the bleach, and so
on.

Embodiment 9

[0218] The embodiment, based on the above Embod-
iment 7 and Embodiment 8, further has the following tech-
nical features.
[0219] As shown in Fig. 23 to Fig. 30, the embodiment
describes a liquid storage box. The liquid storage box 2
is internally provided with a sealing cavity 7 for storing
an additive. More than two concave-convex parts 4’ are
arranged on the outer wall surface of the liquid storage
box 2, and every two concave-convex parts 4’ are spaced
at an interval. All concave-convex parts 4’ are distributed
at different positions of the liquid storage box 2 in a mode
that the positions are changeable. A combination of the
quantity and positions of the concave-convex parts 4’
arranged on the liquid storage box 2 correspondingly rep-
resents the category of the additive stored in the liquid
storage box.
[0220] In the embodiment, the quantity information of
the concave-convex parts 4’ is the quantity of the con-
cave-convex parts 4’ arranged on the outer wall surface
of the liquid storage box 2.
[0221] For example, as shown in Fig. 29, two concave-
convex parts 4’ are arranged on the liquid storage box 2
for containing a detergent. Three concave-convex parts
4’ are arranged on the liquid storage box 2 for containing
a bleach. Four concave-convex parts 4’ are arranged on
the liquid storage box for containing a disinfectant.
[0222] At the same time, in the embodiment, the posi-
tion information of the concave-convex parts 4’ includes
distance information, relative spatial information and po-
sition information arranged on the liquid storage box
among the concave-convex parts 4’.
[0223] For example, as shown in Fig. 30, the concave-
convex parts 4’ are arranged at position a, position b and
position c on the liquid storage box 2 for containing the
detergent respectively. The concave-convex parts 4’ are
arranged at position a, position b and position d on the
liquid storage box 2 for containing the bleach respective-
ly. The concave-convex parts 4’ are arranged at position
a, position c and position d on the liquid storage box 2
for containing the disinfectant respectively.
[0224] In the embodiment, the quantity information and
the position information of the concave-convex parts 4’
may further be correspondingly combined, so as to cor-
respond more quantity of additive categories.
[0225] For example, the concave-convex parts 4’ are

arranged at position a, position b, position c and position
d on the liquid storage box 2 for containing a concentrated
detergent respectively. The concave-convex parts 4’ are
arranged at position a, position b and position c on the
liquid storage box 2 for containing an ordinary detergent
respectively. The concave-convex parts 4’ are arranged
at position a, position b, position c and position e on the
liquid storage box 2 for containing a low-foam detergent
respectively.

Embodiment 10

[0226] In the embodiment, based on the above Em-
bodiment 7 to Embodiment 9, in order to ensure that con-
cave-convex parts 4’ are in contact with an additive con-
tained in a sealing cavity of a liquid storage box 2, the
following settings are made.
[0227] As shown in Fig. 24 and Fig. 25, conductive
probes 6 extending into the sealing cavity 7 are arranged
on the liquid storage box 2, and the concave-convex parts
4’ arranged on an outer wall surface of the liquid storage
box 2 are connected with the conductive probes 6. The
concave-convex parts 4’ are conducted with the additive
in the sealing cavity 7 through the conductive probes 6.
[0228] In the embodiment, the conductive probes 6 are
installed on the liquid storage box 2. One ends of the
conductive probes 6 are connected with the liquid storage
box 2, and the other ends of the conductive probes 6 are
extended into the sealing cavity 7.
[0229] In the embodiment, the conductive probes 6 and
the concave-convex parts 4’ may be arranged integrally.
The ends, connected with the liquid storage box, of the
conductive probes 6 form the concave-convex parts 4’.
Or the conductive probes 6 are connected with the con-
cave-convex parts 4’. Contact pieces independently ar-
ranged on the liquid storage box 2 and being in contact
with the conductive probes 6 form the concave-convex
parts 4’.
[0230] In the embodiment, in order to easily recognize
the additive after installing the liquid storage box 2, the
concave-convex parts 4’ are arranged on a side, provided
with the liquid outlet 8, of the liquid storage box 2, or close
to the liquid outlet 8. After the liquid storage box 2 is
installed, the concave-convex parts 4’ may be located in
the additive dispensing module 1, and the concave-con-
vex parts 4’ are easily contact with the contact switch 5’
arranged in the additive dispensing module 1.
[0231] Preferably, two sides of the liquid storage box
2 in an up-down vertical direction are a top wall and a
bottom wall, and other sides of the liquid storage box 2
are all peripheral walls.
[0232] In the embodiment, when the liquid storage box
2 with strip shape is horizontally, vertically or obliquely
placed, all concave-convex parts 4’ on the liquid storage
box 2 are located on the top wall of the liquid storage box
2. The concave-convex parts 4’ are in corresponding con-
tact with the contact switch 5’ arranged on a top wall of
an installation cavity 3 above the additive dispensing
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module 1. The category of the additive in the liquid stor-
age box 2 is detected.
[0233] In the embodiment, when the liquid storage box
2 is horizontally placed, all concave-convex parts 4’ are
located on the bottom wall of the liquid storage box 2.
The concave-convex parts 4’ are in corresponding con-
tact with the contact switch 5’ arranged on a bottom wall
of the installation cavity 3 below the additive dispensing
module 1. The category of the additive in the liquid stor-
age box 2 is detected.
[0234] Furthermore, when the liquid storage box 2 is
horizontally placed, all concave-convex parts 4’ are fur-
ther located on the peripheral wall of the liquid storage
box 2. The concave-convex parts 4’ are in corresponding
contact with the contact switch 5’ arranged on a side wall
of the installation cavity 3 below the additive dispensing
module 1. The category of the additive in the liquid stor-
age box 2 is detected.

Embodiment 11

[0235] As shown in Fig. 22, the embodiment describes
an additive dispensing module adapting to the liquid stor-
age box described in any of Embodiment 7 to Embodi-
ment 10. The additive dispensing module 1 is provided
with at least one accommodating part 3 for installing the
above liquid storage box 2. The accommodating part 3
is internally provided with a plurality of contact switches
5’, and the contact switch 5’ covers the contact positions
corresponding to the concave-convex parts 4’ arranged
on different liquid storage boxes 2. Each of concave-con-
vex parts 4’ arranged on the liquid storage boxes 2 are
in contact with one contact switch 5’ arranged in the ac-
commodating part 3.
[0236] The embodiment further describes a method for
recognizing a liquid storage box installed to the above
additive dispensing module. The method includes: in-
stalling a liquid storage box 2 into an accommodating
part 3 of an additive dispensing module 1, each concave-
convex parts 4’ arranged on the liquid storage box 2 being
correspondingly in contact with one contact switches 5’
in the accommodating part, acquiring information of the
contact switches 5’ in contact with the concave-convex
parts 4’, and determining a category of an additive in the
liquid storage box 2 based on the information of the con-
tact switches 5’ in contact with the concave-convex parts
4’.
[0237] Through the above method, the identity of the
liquid storage box 2 is accurately recognized according
to contact information of the contact switch 5’. The cat-
egory of the additive is recognized automatically and ac-
curately.
[0238] In the embodiment, the information of the con-
tact switches 5’ connected with the concave-convex parts
4’ includes any one or a combination of the quantity and
positions of the contact switches 5’ connected with the
concave-convex parts 4’.
[0239] In the embodiment, a recognition unit is inte-

grated on or independently arranged outside the additive
dispensing module 1. The recognition unit acquires the
information of the contact switches 5’ in contact with the
concave-convex parts 4’, and compares the acquired in-
formation of the contact switches 5’ in contact with the
concave-convex parts 4’ with a prestored database to
obtain category of the additives in the liquid storage box
corresponding to the acquired information of the contact
switches 5’ in contact with the concave-convex parts 4’.
The category of the additive in the liquid storage box is
accurately determined.
[0240] In the embodiment, the recognition module may
be directly arranged on the additive dispensing module
1, or may be arranged on a laundry treatment apparatus
having the additive dispensing module 1. Alternatively,
the recognition module may be arranged on a cloud serv-
er, a mobile terminal and other intelligent terminals being
in communication connection with the additive dispens-
ing module 1.
[0241] Preferably, in the embodiment, after the liquid
storage box 2 is installed in the accommodating part 3
of the additive dispensing module 1 according to a set
position, each concave-convex part 4’ arranged on the
liquid storage box 2 is in contact with one contact switch
5’ arranged in the accommodating part 3. The following
settings are made on the liquid storage boxes 2 and/or
the accommodating part, in order to ensure that the liquid
storage box 2 is installed in the accommodating part 3
according to the set position, that the concave-convex
parts 4’ of the liquid storage box 2 are in contact with the
contact switches 5’ to acquire unique information about
liquid storage boxes 2 according to the concave-convex
parts 4’ and the contact switches 5’ conducted with each
other..
[0242] In the embodiment, intervals between first con-
cave-convex parts 41’ of the liquid storage boxes 2 for
storing the additives of different categories and liquid out-
lets 8 of the liquid storage boxes 2 are the same, so as
to ensure that the positions of the concave-convex parts
4’ on the additive dispensing module 1 remain constant
after the liquid storage boxes 2 are installed. The additive
dispensing module 1 acquires accurately the category
information of the additive according to the concave-con-
vex parts 4’ arranged on the liquid storage boxes. More
preferably, in order to accurately acquire the information,
the liquid storage boxes 2 for storing the additives of dif-
ferent categories have the same shapes. Most prefera-
bly, the liquid storage box 2 is provided with a position
correcting structure for making the liquid storage box 2
be on the unique position. The position correcting struc-
ture may be set by utilizing the shape of the liquid storage
box 2 itself, and a concave-convex structure arranged
on an outer surface and the like, so that the liquid storage
box 2 can only be assembled into on the unique position
of the accommodating part 3 of the additive dispensing
module 1 under an effect of the position correcting struc-
ture.
[0243] Through the above settings, after liquid storage
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boxes 2 for containing different categories are arranged
in the accommodating part 3 of the additive dispensing
module 1 respectively, the concave-convex parts 4’ ar-
ranged at different positions of the liquid storage box 2
are all in contact with the corresponding contact switches
5’ respectively. Since different contact switches 5’ are
triggered after being in contact with the concave-convex
parts, the contact switches 5’ having different quantities
and being different positions are correspondingly trig-
gered after different liquid storage boxes are arranged in
the dispensing module. So the identity of the concave-
convex parts 4’ arranged on the liquid storage boxes 2
is recognized.
[0244] In the embodiment, the contact switches may
be any existing switch circuit. The switch circuit has touch
spots, and the touch spots are exposed on an inner wall
of the accommodating part 3 of the additive dispensing
module 1. After the liquid storage box is inserted, the
concave-convex parts are correspondingly in contact
with the touch spots of the contact switches. The pressure
at the touch spots is increased due to outward protruding
of the concave-convex parts, so that the contact switches
generate a triggering signal. Or the pressure at the touch
spots is reduced due to inward sinking of the concave-
convex parts, so that the contact switches generate the
triggering signal. Thereby different signals are sent re-
spectively when the contact switches are in contact with
and separated from the concave-convex parts.
[0245] As shown in Fig. 22, in the embodiment, a plu-
rality of accommodating parts 3 are arranged on the ad-
ditive dispensing module 1. All accommodating parts 3
are divided into a plurality of categories according to the
categories of the additives being dispensed. Any one or
combinations of the quantities and positions of the con-
tact switches 5’ arranged in each of the accommodating
parts 3 are different from that of the other ones. The con-
tact switches 5’ arranged on each of the accommodating
parts 3 may cover the concave-convex parts 4’ arranged
on at least one liquid storage box, so that the liquid stor-
age boxes for containing the additives of different cate-
gories are correspondingly assembled into the corre-
sponding accommodating parts respectively. Thus it is
effectively avoided the problem that the additives with
too high or too low concentrations adopt unmatched ac-
commodating parts 3 to dispense. For example, when
the quantity of the contact switches 5’ connected with the
concave-convex parts 4’ is 0 after the liquid storage box
2 is inserted into the accommodating part 3 of the additive
dispensing module 1, it is determined that the liquid stor-
age box of the type is not matched with the accommo-
dating part 3, and then correspondingly dispensing of the
additive of the category cannot be performed.
[0246] In the embodiment, in the additive dispensing
module 1, any existing structure can be adopted to dis-
pense the additives in the liquid storage box 2 placed in
the accommodating part 3. For example, at least one
liquid storage box 2 for storing the additives is arranged
on the additive dispensing module 1. Each of the liquid

storage boxes 2 is connected with a water way for guiding
water into a barrel through a dispensing unit, so as to
control at least one additive to be dispensed correspond-
ingly into the barrel by each additive dispensing module.
The dispensing unit can be any existing apparatus by
which the additive is dispensed, such as a sucking pump
generating a suction effect force for sucking the additives
during operation, or a Venturi tube using water flow to
generate a negative pressure to suck the additives.

Embodiment 12

[0247] The embodiment describes a laundry treatment
apparatus. The laundry treatment apparatus may be an
existing device with a laundry treatment function, such
as an impeller type washing machine, a drum washing
machine, a laundry dryer, a nursing machine, an ironing
machine and a disinfection machine. In addition, the laun-
dry treatment apparatus in the embodiment of the present
disclosure may be an ordinary washing machine, in which
an outer barrel has only the function of containing water.
Or the apparatus may be a non-cleaning washing ma-
chine with a holeless inner barrel, in which the inner barrel
is used for containing water, has the functions of both
inner barrel and outer barrel, does not have dewatering
holes, and only has a drainage port being controlled to
be open and close. The barrel is internally provided with
washing components for stirring water flow and washing
the laundry, such as impellers and stirring columns.
[0248] In the embodiment, the additive dispensing
module described in the above embodiments is installed
on the laundry treatment apparatus, and the above rec-
ognition method described in the above embodiments is
utilized to recognize the liquid storage box to determine
the category of the additive contained in the liquid storage
box. A laundry treatment program of the laundry treat-
ment apparatus can accurately dispense the additive of
identified category into the barrel of the laundry treatment
apparatus.
[0249] In the embodiment, the additive dispensing
module described in the above embodiments may further
be installed outside the laundry treatment apparatus.
That is, a dispensing apparatus is installed on the laundry
treatment apparatus and located outside the laundry
processing apparatus. For example, the dispensing ap-
paratus may be fixedly installed on an outer side wall of
a machine shell of the laundry treatment apparatus. As
an example, the additive dispensing module is in serial
connection with a water inlet pipe of the laundry treatment
apparatus, the additive is dispensed into the water inlet
pipe, and the dispensed additive is fed into the barrel of
the laundry treatment apparatus by using inflowing water
of the laundry treatment apparatus.
[0250] The above descriptions are only preferred em-
bodiments of the present disclosure and do not limit the
present disclosure in any form. Although the present dis-
closure has been disclosed in the preferred embodi-
ments, it is not intended to limit the present disclosure.

45 46 



EP 4 261 336 A1

25

5

10

15

20

25

30

35

40

45

50

55

Any technical personnel familiar with the present patent,
within the scope of the technical solution of the present
disclosure, may make some changes or modifications to
equivalent embodiments by utilizing the technical content
mentioned above. Any simple modifications, equivalent
changes, and modifications made to the above embod-
iments based on the technical essence of the present
disclosure, which do not depart from the technical solu-
tion of the present disclosure, still fall within the scope of
the solution of the present disclosure.

Claims

1. A liquid storage box, comprising, a sealing cavity in-
side the liquid storage box for storing an additive,
and a conductive detection part being capable of de-
tecting liquid level information of the additive in the
liquid storage box.

2. The liquid storage box of claim 1, wherein the con-
ductive detection part and the liquid storage box are
of an integrated structure; or
the conductive detection part is a part of the liquid
storage box, and a part of a box body of the liquid
storage box is made of a conductive material to form
the conductive detection part.

3. The liquid storage box of claim 2, wherein the con-
ductive detection part is at least two conductive
probes integrally formed in the liquid storage box,

one ends of the conductive probes are liquid lev-
el detection ends for detecting a liquid level, and
the other ends of the conductive probes are pro-
vided with conductive contact pieces being in
contact and electrical connection with an exter-
nal circuit;
the liquid level detection ends are located in the
liquid storage box, the conductive contact piec-
es are exposed outside the liquid storage box,
and
the conductive contact pieces protrude from an
outer wall surface of the liquid storage box or
embedded into the box body of the liquid storage
box.

4. The liquid storage box of claim 3, wherein the con-
ductive probes are arranged at intervals, and the liq-
uid level detection ends of the conductive probes are
extended into a lower part of the liquid storage box
and are higher than a bottom wall of the liquid storage
box;

preferably, a liquid outlet is formed in the liquid
storage box,
a liquid guide interface structure is installed at
the liquid outlet, the liquid guide interface struc-

ture is internally provided with a liquid guide
channel with an inlet end being communicated
with the sealing cavity in the liquid storage box,
and the liquid level detection ends of the con-
ductive probes are not lower than the inlet end
of the liquid guide interface structure.

5. The liquid storage box of claim 2, wherein the con-
ductive probes and the liquid storage box are of an
integrated structure formed by a melting, hot-press-
ing, hot-riveting, and/or bonding process;
the conductive probes are embedded into or at-
tached to an inner wall of the liquid storage box, or
the conductive probes are arranged in a middle of
the liquid storage box in an embedded mode.

6. The liquid storage box of claim 2, wherein the liquid
storage box comprises a bottom wall and a top wall,
and a peripheral wall connected between the top wall
and the bottom wall,

a part of the peripheral wall is made of a metal
conductive material to form the conductive de-
tection part, and the conductive detection part
is two conductive probes with strip shape, and
being extended from the top wall of the liquid
storage box toward the bottom of the liquid stor-
age box and matched with the liquid storage box
in shape;
preferably, outer wall surfaces of the conductive
probes are flush with an outer wall surface of
the liquid storage box, and inner wall surfaces
of the conductive probes protrude from an inner
wall surface of the liquid storage box,
upper ends of the conductive probes are pro-
truded from the top wall of the liquid storage box,
and lower ends of the conductive probes are ex-
tended to a position close to the bottom wall of
the liquid storage box.

7. The liquid storage box of claim 6, wherein two con-
ductive probes are arranged on a same side wall of
the liquid storage box at intervals; or

the conductive probes are arranged on two ad-
jacent side walls of the liquid storage box re-
spectively; or
the conductive probes are arranged on two op-
posite side walls of the liquid storage box re-
spectively.

8. A dispensing module with the liquid storage box of
any one of claims 1 to 7, comprising, a liquid level
detection module, arranged on the dispensing mod-
ule, wherein,
when the liquid storage box is placed into the dis-
pensing module, the liquid level detection module is
in contact and electric connection with the conduc-
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tive detection part, so that liquid level information of
an additive in the liquid storage box is determined
through a feedback signal outputted by the liquid lev-
el detection module.

9. The dispensing module of claim 8, wherein an ac-
commodating part for accommodating the liquid stor-
age box is arranged on the dispensing module,

the liquid level detection module is provided with
conductive contact terminals corresponding to
conductive contact pieces of two conductive
probes;
when the liquid storage box is placed in the ac-
commodating part, the conductive contact piec-
es of the two conductive probes are respectively
in contact with the conductive contact terminals
to be in electrical connection with the liquid level
detection module with,
when being removed from the accommodating
part, the liquid storage box is separated from the
conductive contact terminals, and a detection
circuit between the liquid level detection module
and the conductive probes is disconnected.

10. A laundry treatment device, wherein a water inlet
pipeline between the laundry treatment device and
a tap water joint is provided with the dispensing mod-
ule of claim 8 or 9.

11. A detection method of an additive dispensing mod-
ule, comprising, determining residual information,
category information, and concentration information
of an additive in the additive dispensing module ac-
cording to flow information of the additive outputted
by the additive dispensing module.

12. The detection method of the additive dispensing
module of claim 11, wherein the additive dispensing
module comprises a liquid storage module being
communicated with a laundry treatment device
through a dispensing pipeline, and a dispensing
module arranged on the dispensing pipeline and
used for dispensing the additive into the laundry
treatment device, and a flow detection mechanism
is arranged at a liquid outlet of the liquid storage mod-
ule and/or the dispensing pipeline; and
a control unit of the additive dispensing module or a
control unit of the laundry treatment device deter-
mines the residual information, the category infor-
mation, and/or the concentration information of the
additive in the liquid storage module according to the
flow information of the additive flowing out of the liq-
uid storage module detected by the flow detection
mechanism.

13. The detection method of the additive dispensing
module of claim 12, wherein the flow detection mech-

anism is a flowmeter arranged on the dispensing
pipeline, and
in a case that a working mode of the dispensing mod-
ule and an external water pressure are constant re-
spectively, the residual information, the category in-
formation, and/or the concentration information of
the additive in the liquid storage module is deter-
mined according to a rotating speed of the flowmeter
being acquired.

14. The detection method of the additive dispensing
module of claim 13, wherein in a dispensing process,
in a case that the working mode of the dispensing
module and the external water pressure are constant
respectively, if it is detected that the rotating speed
of the flowmeter is greater than a set rotating speed,
it is determined that a residual of the additive is in-
sufficient, and a user is prompted to add the additive.

15. The detection method of the additive dispensing
module of claim 14, wherein a residual matching ta-
ble of a rotating speed range of the flowmeter cor-
responding to detergents with different residual
quantities is stored in a server of the additive dis-
pensing module or the laundry treatment device;

in the dispensing process, when it is detected
that the rotating speed N of the flowmeter is
greater than the set rotating speed Ni, it is de-
termined that the residual of the additive is in-
sufficient, and the rotating speed N is compared
with the residual matching table to determine
the residual quantity of the additive;
it is determined whether the residual quantity is
greater than or equal to a quantity to be dis-
pensed,
if yes, the dispensing module is controlled to dis-
pense normally, and the user is prompted to add
the additive; if not, an alarm prompt is issued to
the user;
when the rotating speed N of the flowmeter is
greater than the set rotating speed N2, wherein
N2>N1, it is determined that the additive is used
up, the dispensing module is controlled to pause
dispensing, and the alarm prompt is issued to
the user.

16. The detection method of the additive dispensing
module of claim 13, wherein the detection method
comprises a step of detecting the category of the
additive,

a category matching table of a rotating speed
range of the flowmeter corresponding to addi-
tives of different categories is stored in a server
of the additive dispensing module or the laundry
treatment device;
the step of detecting the category of the additive
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comprises: comparing the detected rotating
speed of the flowmeter with the category match-
ing table to determine the category of the addi-
tive in the liquid storage module;
preferably, after replacing the liquid storage
module or adding the additive each time, in a
case that volumes of the additives in the liquid
storage module are the same, the step of de-
tecting the category of the additive is executed;
more preferably, after filling the liquid storage
module fully with a new additive each time, the
step of detecting the category of the additive is
executed.

17. The detection method of the additive dispensing
module of claim 16, wherein the liquid storage mod-
ule is provided with a plurality of liquid storage boxes,

the dispensing pipeline comprises branch pipe-
lines being communicated with the liquid stor-
age boxes in a one-to-one mode, and the flow-
meters are arranged on the branch pipelines re-
spectively; and
the control unit of the additive dispensing mod-
ule or the control unit of the laundry treatment
device determines the category of the additive
in each of the liquid storage boxes according to
the rotating speed of the flowmeter on each of
the branch pipelines.

18. The detection method of the additive dispensing
module of claim 13, wherein in a case that the cat-
egories of the additives in the liquid storage module,
a capacity of the liquid storage module and the vol-
umes of the additives in the liquid storage module
are the same, the control unit of the additive dispens-
ing module or the control unit of the laundry treatment
device determines the concentration information of
the additives into the liquid storage module accord-
ing to the rotating speed of the flowmeter, and further
controls a dispensing quantity of the additive dis-
pensing module according to the concentration in-
formation of the additives being determined.

19. The detection method of the additive dispensing
module of claim 18, wherein after adding or replacing
the additive of the same category each time, a step
of determining the concentration information of the
additives by detecting the rotating speed of the flow-
meter is executed;
preferably, after the liquid storage module is filled
with the additive of the same category fully each time,
the concentration information of the additives is de-
termined by detecting the rotating speed of the flow-
meter.

20. An additive dispensing module adopting the detec-
tion method of any one of claims 1 to 19, wherein

the additive dispensing module is installed outside
a laundry treatment device; or the additive dispens-
ing module and the laundry treatment device are in-
dependent from each other.

21. A liquid storage box, comprising, a sealing cavity in-
side the liquid storage box for storing an additive,
and at least two conductive contact pieces arranged
on an outer wall of the liquid storage box and being
in contact with the additive in the sealing cavity,
wherein,
a combination of the quantity and positions of the
conductive contact pieces arranged on the liquid
storage box correspondingly represents a category
of the additive stored in the liquid storage box.

22. The liquid storage box of claim 21, wherein a first
conductive contact piece and a second conductive
contact piece which are spaced at an interval are
arranged on the liquid storage box, and the interval
correspondingly represents the category of the ad-
ditive stored in the liquid storage box;
preferably, there are different intervals between first
conductive contact pieces and second conductive
contact pieces arranged on the liquid storage boxes
for storing additives of different categories.

23. The liquid storage box of claim 22, wherein the in-
terval comprises distance information, relative spa-
tial information and position information between the
first conductive contact piece and the second con-
ductive contact piece on the liquid storage box.

24. The liquid storage box of claim 22, wherein each of
the liquid storage boxes for storing the additives of
different categories is provided with the first conduc-
tive contact piece, and the first conductive contact
piece is arranged at common set positions on the
liquid storage boxes;
preferably, the liquid storage boxes for storing the
additives of different categories have the same
shape.

25. The liquid storage box of any one of claims 21 to 24,
wherein the liquid storage box is provided with con-
ductive probes being extended into the sealing cav-
ity, the conductive contact pieces exposed out of the
outer wall of the liquid storage box are connected
with the conductive probes, and the conductive con-
tact pieces are conducted with the additive in the
sealing cavity through the conductive probes;

preferably, one ends of the conductive probes
are connected with the liquid storage box, and
the other ends of the conductive probes are ex-
tended into the sealing cavity;
the one ends, connected with the liquid storage
box, of the conductive probes form the conduc-
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tive contact pieces, or the contact pieces inde-
pendently arranged on the liquid storage box
and in contact with the conductive probes form
the conductive contact pieces.

26. The liquid storage box of claim 25, wherein a liquid
outlet is formed in one end of the liquid storage box,
and each conductive contact piece is located at the
on end with the liquid outlet of the liquid storage box,
or close to the one end with the liquid outlet;

preferably, two sides of the liquid storage box in
a vertical direction are as a top wall and a bottom
wall, and other sides of the liquid storage box
are peripheral walls;
all the conductive contact pieces are located on
the bottom wall of the liquid storage box, and
the conductive probes are extended upwards
from the bottom wall of the liquid storage box
vertically; or
all the conductive contact pieces are located on
the top wall of the liquid storage box, and the
conductive probes are extended downwards
from the top wall of the liquid storage box verti-
cally; or
all the conductive contact pieces are located on
the peripheral wall of the liquid storage box, each
of the conductive probes is extended in the ver-
tical direction in the liquid storage box, and an
upper end or lower end is connected with the
corresponding conductive contact piece
through a horizontal section;
more preferably, an extension end of each of
the conductive probes is at the same height.

27. An additive dispensing module, having at least one
accommodating part for installing the liquid storage
box of any one of claims 21 to 26, wherein the ac-
commodating part is internally provided with a plu-
rality of conductive contact terminals, the conductive
contact terminals covers contact positions of the con-
ductive contact pieces on different liquid storage
boxes, and each of the conductive contact pieces
arranged on the liquid storage boxes is in contact
with one conductive contact terminal arranged in the
accommodating part respectively.

28. The additive dispensing module of claim 27, com-
prising, a recognition unit, being configured to deter-
mine categories of additives in the liquid storage box-
es based on information of the conductive contact
terminals in contact with the conductive contact piec-
es.

29. The additive dispensing module of claim 27 or 28,
wherein the accommodating part is internally provid-
ed with a common set detection position, the con-
ductive contact terminal arranged at the common set

detection position is in contact with a first conductive
contact piece at a common set position of the liquid
storage box, and the conductive contact terminal at
the common set detection position is connected with
other conductive contact terminals through a detec-
tion circuit respectively.

30. The additive dispensing module of any one of claims
27 to 29, wherein the accommodating parts are di-
vided into a plurality of categories according to dif-
ferent categories of additives to be dispensed, and
any one or a combination of the quantity and posi-
tions of the conductive contact terminals arranged
in the accommodating parts of different categories
is different.

31. A method for recognizing a liquid storage box, com-
prising, inserting the liquid storage box into an ac-
commodating part of an additive dispensing module,
wherein the conductive contact pieces arranged on
the liquid storage box are correspondingly in contact
with the conductive contact terminals in the accom-
modating part;

acquiring information of the conductive contact
terminals connected with the conductive contact
pieces; and
determining the category of the additive in the
liquid storage box based on the information of
the conductive contact terminals connected with
the conductive contact pieces.

32. A laundry treatment apparatus, having the additive
dispensing module of any one of claims 27 to 30,
wherein,
the category of the additive in liquid storage box in-
stalled on the additive dispensing module is recog-
nized by utilizing the method for recognizing the liq-
uid storage box of claim 11.

33. A liquid storage box, comprising, a sealing cavity in-
side the liquid storage box for storing an additive,
and at least one concave-convex part arranged on
an outer wall of the liquid storage box, and a combi-
nation of the quantity and position of the concave-
convex part arranged on the liquid storage box cor-
respondingly represents a category of the additive
stored in the liquid storage box.

34. The liquid storage box of claim 33, wherein a first
concave-convex part and a second concave-convex
part which are spaced at an interval are arranged on
the liquid storage box, and the interval correspond-
ingly represents the category of the additive stored
in the liquid storage box;
preferably, the interval comprises distance informa-
tion, relative spatial information and position infor-
mation arranged on the liquid storage box between
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the first concave-convex part and the second con-
cave-convex part.

35. The liquid storage box of claim 33, wherein any one
or a combination of the quantity and position of the
concave-convex parts is different on the liquid stor-
age boxes for storing the additives of different cate-
gories.

36. The liquid storage box of any one of claims 33 to 35,
wherein the concave-convex parts are protrusions
protruding outwards from an outer wall of the liquid
storage box, or grooves sunk inwards from the outer
wall of the liquid storage box;

preferably, the concave-convex parts are
formed by the outer wall of the liquid storage
box; or the concave-convex parts are formed by
separable components installed on the outer
wall of the liquid storage box;
preferably, all the concave-convex parts have
the same shape.

37. The liquid storage box of claim 36, wherein a liquid
outlet is formed in an end of the liquid storage box,
and each concave-convex part is located at the end
with the liquid outlet of the liquid storage box, or close
to the end with the liquid outlet;

preferably, all the concave-convex parts are lo-
cated on the same side of the liquid storage box;
more preferably, all the concave-convex parts
are located in the same cross-section of the liq-
uid storage box.

38. An additive dispensing module, comprising, at least
one accommodating part for installing the liquid stor-
age box of any one of claims 33 to 37, wherein the
accommodating part is internally provided with con-
tact switches, each of the contact switches covers
contact positions with concave-convex parts on dif-
ferent liquid storage boxes, and each of the concave-
convex parts on the liquid storage boxes are in con-
tact with one contact switch arranged in the accom-
modating part respectively.

39. The additive dispensing module of claim 38, com-
prising, a recognition unit, being configured to deter-
mine categories of additives in the liquid storage box-
es based on information of the contact switches in
contact with the concave-convex parts; and
the information of the contact switches in contact with
the concave-convex parts comprises any one or a
combination of the quantity and positions of the con-
tact switches in contact with the concave-convex
parts.

40. The additive dispensing module of claims 38 or 39,

wherein the accommodating parts are divided into a
plurality of categories according to different catego-
ries of additives to be dispensed, and
any one or a combination of the quantity and posi-
tions of the contact switches is different in the ac-
commodating parts of different categories.

41. A method for recognizing a liquid storage box, com-
prising, inserting the liquid storage box into an ac-
commodating part of an additive dispensing module,
wherein the concave-convex parts arranged on the
liquid storage box are correspondingly in contact with
contact switches in the accommodating part;

acquiring information of the contact switches in
contact with the concave-convex parts; and
determining the category of additive in the liquid
storage box based on the information of the con-
tact switches in contact with the concave-con-
vex parts.

42. A laundry treatment apparatus, having the additive
dispensing module of any one of claims 38 to 40,
wherein, the category of the additive in a liquid stor-
age box installed on the arranged additive dispens-
ing module is recognized by utilizing the method for
recognizing the liquid storage box of claim 41.
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