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(54) DRUM WASHING MACHINE

(57) A drum washing machine comprising a drum
(400), wherein a door (200) capable of being correspond-
ingly opened and closed is provided at the drum opening;
an automatic dispensing device (100) is mounted on the
door (200); the automatic dispensing device (100) com-
prises: a liquid storage chamber (114) for storing washing
additives; a water supply waterway (102) for controllably
introducing inlet water flow of the drum washing machine;
and an automatic dispensing mechanism (101) for ex-
tracting washing additives stored in the liquid storage
chamber (114) and dispensing them into the drum (400)
of the drum washing machine along with the inlet water
flow introduced by the water supply waterway (102).
Through this configuration, an automatic dispensing de-
vice is added to the door of the drum washing machine to
achieve the effect of automatically dispensing washing
additives into the drum using the dispensing device on
the door of the drum washing machine, thereby achieving
significant technical progress wherein the automatic dis-
pensing device on the door can automatically dispense
pre-stored washing additives into the drum during multi-
ple washing programs. Meanwhile, the structure is sim-
ple, the effect is significant, and it is convenient for

promotion and use.
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Description

TECHNICAL FIELD

[0001] The present invention belongs to a drum wash-
ing machine in the technical field of household appli-
ances, and more particularly, relates to a drum washing
machine having an automatic washing additive dispen-
sing device mounted on the door.

BACKGROUND

[0002] At present, with the continuous improvement of
living standards, household appliances such as washing
machines are gradually being widely used. In order to
facilitate washing of laundry and the like, washing ma-
chines are generally provided with automatic washing
additive dispensing devices for dispensing washing ad-
ditives. The washing additives include detergent for
washing, disinfectant for disinfection, fabric softener for
improving the softness of laundry, and the like, so as to
improve the treatment effect of the washing machine on
laundry.
[0003] Existing automatic washing additive dispensing
devices are generally installed on the housing of the
washing machine, and utilize the inlet water flow of the
washing machine to dispense the extracted washing
additives into the drum of the washing machine. How-
ever, when the automatic washing additive dispensing
device is installed on the housing of the washing ma-
chine, it occupies a portion of the space of the housing
and affects the overall design of the washing machine.
[0004] In order to solve the above problems, in some
existing technical solutions, the washing additive is in-
stalled on the door of the washing machine; in particular,
since the door of the drum washing machine is generally
provided on the front side of the machine body, when the
user opens the door outward to load or unload laundry in
the drum, it is convenient to operate on the inner side of
the door, so some solutions have provided washing
additive dispensing devices on the door.
[0005] However, since the door needs to be movably
and openably/closably installed on the housing of the
washing machine, the washing additive dispensing de-
vice added to the door generally dispenses the injected
washing additives into the drum in a single operation,
rather than being an automatic dispensing device that
can automatically extract and controllably dispense pre-
stored washing additives in multiple batches.
[0006] In view of this, the present invention is pro-
posed.

SUMMARY

[0007] The technical problem to be solved by the pre-
sent invention is to overcome the deficiencies of the prior
art and provide a drum washing machine to achieve the
purpose of adding an automatic dispensing device on the

door of the drum washing machine; meanwhile, another
object of the present invention is to provide a drum
washing machine to achieve the purpose of automatically
extracting and dispensing pre-stored washing additives
using the dispensing device on the door, and utilizing pre-
stored washing additives for automatic dispensing in
batches during multiple working programs.
[0008] To solve the above technical problems, the
basic concept of the technical solution adopted by the
present invention is:
The present invention provides a drum washing machine,
comprising a drum, wherein a door capable of being
correspondingly opened and closed is provided at the
drum opening; an automatic dispensing device is
mounted on the door; the automatic dispensing device
comprises: a liquid storage chamber for storing washing
additives; a water supply waterway for controllably intro-
ducing inlet water flow of the drum washing machine; and
an automatic dispensing mechanism for extracting wash-
ing additives stored in the liquid storage chamber and
dispensing them into the drum of the drum washing
machine along with the inlet water flow introduced by
the water supply waterway.
[0009] Furthermore, a dispensing chamber is provided
on the door; the dispensing chamber has a water inlet,
and the outlet of the water supply waterway is corre-
spondingly connected to the water inlet of the dispensing
chamber; the dispensing chamber has a liquid inlet, and
the liquid outlet of the liquid storage chamber is con-
nected to the dispensing chamber via the automatic
dispensing mechanism, utilizing the automatic dispen-
sing mechanism to controllably extract washing additives
stored in the liquid storage chamber into the dispensing
chamber; the dispensing chamber has a dispensing out-
let, and the dispensing outlet is connected to the drum for
dispensing washing additives and/or inlet water flow in
the dispensing chamber into the drum.
[0010] Furthermore, the automatic dispensing me-
chanism comprises a pump, wherein an inlet of the pump
is connected to the liquid outlet of the liquid storage
chamber, and an outlet of the pump is connected to
the liquid inlet of the dispensing chamber, for pumping
washing additives contained in the liquid storage cham-
ber into the dispensing chamber using suction force
generated when the pump operates;
and/or;
the automatic dispensing mechanism comprises a ne-
gative pressure suction structure, wherein the negative
pressure suction structure has a negative pressure flow
channel inside, the negative pressure flow channel has a
negative pressure port, the negative pressure port is
connected to the liquid outlet of the liquid storage cham-
ber, and the negative pressure flow channel is connected
in series in the water supply waterway, for forming ne-
gative pressure at the negative pressure port using inlet
water flow flowing through the internal negative pressure
flow channel, and then using the negative pressure to
draw washing additives contained in the liquid storage
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chamber into the dispensing chamber.
[0011] Furthermore, the automatic dispensing me-
chanism comprises a control valve waterway, wherein
the liquid outlet of the liquid storage chamber is control-
lably connected to the liquid inlet of the dispensing cham-
ber via the waterway, for dispensing washing additives in
the liquid storage chamber into the dispensing chamber
when connected; preferably, a control valve for control-
ling connection and disconnection of the waterway is
installed on the control valve waterway, and the control
valve may be any one or combination of existing valve
assemblies, such as an electrically controlled valve, a
float valve, a push-bounce valve, and the like.
[0012] Of course, the washing additive automatic dis-
pensing device 100 in the embodiments of the present
invention may also adopt the structure of the automatic
dispensing device described in Embodiment 1 or 2 below.
[0013] In the embodiments of the present invention,
the washing machine comprises a housing, the drum is
installed inside the housing, and a laundry loading open-
ing is provided on the housing corresponding to the drum
opening, for forming a passage for loading and unloading
laundry in the drum; generally, an outer tub is fitted
around the outside of the drum, the opening of the outer
tub is coaxially and codirectionally provided with the drum
opening, and a tubular, elastically expandable window
gasket is connected between the opening of the outer tub
and the laundry loading opening to form a passage for
loading and unloading laundry; a door capable of corre-
spondingly opening and closing the laundry loading
opening is installed on the housing, and the automatic
dispensing device is installed on the door. Preferably, the
door is provided with a protruding portion protruding
toward the inside of the housing, at least a portion of
the protruding portion extends into the drum opening, the
automatic dispensing device is installed on the protruding
portion, and the dispensing outlet of the dispensing
chamber of the automatic dispensing device is provided
facing the inside of the drum, so that the dispensed
washing additives and/or inlet water flow directly flows
into the drum of the washing machine.
[0014] In the embodiments of the present invention, a
water supply waterway is provided on the housing of the
washing machine, a spray head is provided at the outlet
of the water supply waterway, and the spray head is
installed on the housing of the washing machine; the
spray head has a water spray port for spraying inlet water
flow outward, and the water spray port is provided facing
the water inlet of the dispensing chamber of the automatic
dispensing device provided on the door; preferably, the
water inlet of the dispensing chamber is arranged verti-
cally upward; when the door is in the closed position, the
spray head is located vertically above the water inlet of
the dispensing chamber, and the water spray port is
located directly below the spray head, arranged coaxially
with the water inlet of the dispensing chamber and pro-
vided vertically downward; further preferably, a control
valve for controlling connection and disconnection of the

waterway is provided on the water supply waterway.
[0015] In the embodiments of the present invention,
the protruding portion provided on the door is made of
transparent material, and at least a portion of the protrud-
ing portion is arranged interleaved with the automatic
dispensing device, for allowing a user to observe the
inside of the drum.
[0016] In the embodiments of the present invention, a
filling port is provided at the top of the liquid storage
chamber for a user to inject washing additives into the
liquid storage chamber; the liquid outlet of the liquid
storage chamber is located at the bottom of the chamber,
connected to the dispensing chamber via the automatic
dispensing mechanism.
[0017] In the embodiments of the present invention, a
siphon tube structure is provided at the dispensing outlet
of the dispensing chamber, for intercepting and mixing
washing additives and inlet water flow flowing into the
dispensing chamber to form a washing additive mixture,
and dispensing the formed washing additive mixture into
the drum along with the inlet water flow.
[0018] In the embodiments of the present invention,
the siphon tube structure comprises: a siphon tube pro-
vided at the dispensing outlet at the bottom of the dis-
pensing chamber, extending vertically upward into the
dispensing chamber; a siphon cap fitted over the top of
the siphon tube, having a sleeve portion extending down-
ward and fitted around the periphery of the siphon tube; a
first predetermined height difference exists between the
bottom end of the sleeve portion of the siphon cap and the
bottom wall of the dispensing chamber, and a second
predetermined height difference exists between the top
of the siphon cap and the top of the siphon tube, for
triggering a siphon effect when the liquid level in the liquid
storage chamber reaches the height of the top of the
siphon tube, such that the washing additive mixture in the
liquid storage chamber flows toward the dispensing out-
let of the dispensing chamber along the gap between the
siphon cap and the siphon tube and the internal flow
channel of the siphon tube.
[0019] After adopting the above technical solutions,
the present invention has the following beneficial effects
compared with the prior art:
Through the above configuration, an automatic dispen-
sing device is added to the door of the drum washing
machine to achieve the effect of automatically dispensing
washing additives into the drum using the dispensing
device on the door of the drum washing machine, thereby
achieving significant technical progress wherein the
automatic dispensing device provided on the door can
automatically dispense pre-stored washing additives into
the drum during multiple washing programs.
[0020] Meanwhile, the present invention has a simple
structure, significant effects, and is suitable for promotion
and use.
[0021] The technical problem to be solved by the pre-
sent invention is to overcome the deficiencies of the prior
art and provide an automatic additive dispensing device.

5

10

15

20

25

30

35

40

45

50

55



4

5 EP 4 741 563 A1 6

By providing a switch structure in the dispensing cham-
ber, the switch structure can open the liquid outlet at the
same time as opening the water inlet under the action of
inlet water pressure, realizing automatic opening of the
liquid outlet, so that the additive in the liquid storage
chamber can automatically flow into the dispensing
chamber for dispensing, avoiding additionally providing
a suction pump as a power source to extract the additive
in the liquid storage chamber into the dispensing cham-
ber for dispensing, thereby achieving the purpose of
reducing energy consumption and saving production
and maintenance costs.
[0022] To solve the above technical problems, the
basic concept of the technical solution adopted by the
present invention is:
The present invention provides an automatic dispensing
device, wherein a liquid storage chamber and a dispen-
sing chamber are provided inside the automatic dispen-
sing device, a liquid outlet communicating with the dis-
pensing chamber is provided on the liquid storage cham-
ber, a water inlet is provided on the dispensing chamber,
and a switch structure is provided in the dispensing
chamber for opening and closing the water inlet, and
for linkedly opening and closing the liquid outlet as the
liquid level in the dispensing chamber changes.
[0023] Furthermore, the switch structure comprises a
push-bounce switch provided at the water inlet and a
floating switch provided at the liquid outlet, the push-
bounce switch moves reciprocally relative to the water
inlet in the water inlet direction, the floating switch moves
reciprocally relative to the liquid outlet in the liquid outlet
direction, and the floating switch switches between being
linked with the push-bounce switch and moving relative
to the push-bounce switch.
[0024] Furthermore, the push-bounce switch com-
prises a push-bounce rod and a return spring, both ends
of the return spring are connected to a first end of the
push-bounce rod and a side wall of the dispensing cham-
ber respectively, a second end of the push-bounce rod is
a blocking end for blocking the water inlet, and the floating
switch is provided on the outer periphery of the push-
bounce rod and is slidably connected to the outer per-
iphery of the push-bounce rod in the axial direction of the
push-bounce rod.
[0025] Furthermore, a radially protruding boss portion
is provided on the outer periphery of the push-bounce
rod, an through-hole is provided in the boss portion, an
axis of the through-hole is parallel to an axis of the push-
bounce rod, the floating switch is a columnar structure,
the floating switch is fitted in the through-hole and is
slidably connected to the inner periphery of the
through-hole, a blocking portion for blocking the liquid
outlet is provided on an end wall of the floating switch, and
the blocking portion is exposed outside the through-hole.
[0026] Furthermore, a radially protruding slider is pro-
vided on the outer periphery of the floating switch, a strip-
shaped slideway communicating with the through-hole is
provided on a peripheral wall of the through-hole, one end

of the strip-shaped slideway is a blocking end and the
other end is an open end, the slider enters the strip-
shaped slideway through the open end of the strip-
shaped slideway, and passes through the strip-shaped
slideway to be slidably connected to the strip-shaped
slideway.
[0027] Furthermore, a circumferentially extending tor-
sion spring is provided on an outer peripheral wall of the
through-hole, a middle portion of the torsion spring is
fitted around the periphery of the slider passing through
the strip-shaped slideway, protruding portions are pro-
vided on both sides of the strip-shaped slideway on the
outer peripheral wall of the through-hole, both sides of the
torsion spring are respectively fitted around the periph-
eries of the two protruding portions, and the torsion spring
provides a return force for returning the floating switch
and the push-bounce rod.
[0028] Furthermore, the push-bounce switch further
comprises a locking rod, the locking rod has a locking
segment, an axially extending sliding groove is provided
on the outer periphery of the push-bounce rod, a locking
groove is provided in the sliding groove, the locking
segment is slidably connected to the sliding groove,
and the locking segment is inserted into the locking
groove to lock the push-bounce rod when the locking
segment slides into position in the sliding groove.
[0029] Furthermore, the sliding groove comprises a
first groove segment and a second groove segment
and a third groove segment formed by bifurcation of
the first groove segment, a switching chamber is formed
at the intersection of the first groove segment, the second
groove segment, and the third groove segment, a rib is
provided in the switching chamber, a recessed portion
recessed toward the first groove segment is provided on
the rib, the recessed portion cooperates with the inner
wall of the switching chamber to form the locking groove,
and the locking segment periodically moves sequentially
in the first groove segment, the second groove segment,
the locking groove, and the third groove segment.
[0030] Furthermore, the dispensing chamber is pro-
vided with a tubular guide portion protruding outward
from the dispensing chamber, a water inlet and a water
outlet communicating with the water inlet of the dispen-
sing chamber are provided at the top and bottom ends of
the guide portion respectively, an annular limiting portion
is formed by radially protruding from the inner periphery
of the guide portion, and the second end of the push-
bounce rod extends into the guide portion through the
water outlet of the guide portion to abut against the
annular limiting portion and block an opening surrounded
by the inner periphery of the annular limiting portion.
[0031] Furthermore, the liquid storage chamber and
the dispensing chamber are distributed vertically, the
liquid outlet is provided at the bottom of the liquid storage
chamber, and the water inlet is provided at the top of the
dispensing chamber.
[0032] After adopting the above technical solutions,
the present invention has the following beneficial effects
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compared with the prior art:
By providing a switch structure in the dispensing cham-
ber, the switch structure can open the liquid outlet at the
same time as opening the water inlet under the action of
inlet water pressure, realizing automatic opening of the
liquid outlet, so that the additive in the liquid storage
chamber can automatically flow into the dispensing
chamber for dispensing, avoiding additionally providing
a suction pump as a power source to extract the additive
in the liquid storage chamber into the dispensing cham-
ber for dispensing, thereby reducing energy consump-
tion and saving production and maintenance costs.
[0033] The technical problem to be solved by the pre-
sent invention is to overcome the deficiencies of the prior
art and provide an automatic dispensing device. By pro-
viding a water storage chamber that can be connected to
and disconnected from outside atmosphere at the water
outlet of the negative pressure generator, the water sto-
rage chamber can be disconnected from outside atmo-
sphere and be filled with water when inlet water flushes
the additive in the dispensing chamber, so that the inlet
water of the negative pressure generator can flow into the
dispensing chamber from the negative pressure port to
flush the additive, realizing that the inlet water for flushing
the additive comes from the inlet water of the negative
pressure generator, avoiding additionally providing an
inlet water pipeline to supply water into the dispensing
chamber to flush the additive, improving the compact-
ness of the automatic dispensing device structure while
reducing production costs.
[0034] To solve the above technical problems, the
basic concept of the technical solution adopted by the
present invention is:
The present invention provides an automatic dispensing
device, wherein a liquid storage chamber, a dispensing
chamber, and a negative pressure generator are pro-
vided inside the dispensing device, a liquid outlet com-
municating with the dispensing chamber is provided on
the liquid storage chamber, a water outlet and a negative
pressure port communicating with the dispensing cham-
ber are provided on the negative pressure generator, a
first control valve that opens and closes the liquid outlet in
response to negative pressure changes and a second
control valve that opens and closes the negative pres-
sure port in response to liquid level changes are provided
in the dispensing chamber, and a water storage chamber
that can be connected to and disconnected from outside
atmosphere is provided at the water outlet.
[0035] Furthermore, an overflow chamber is con-
nected to the water storage chamber, an overflow port
communicating with outside atmosphere is provided on
the overflow chamber, a water inlet and a water outlet of
the negative pressure generator are connected through a
constriction port, the negative pressure port is provided
on the constriction port, the overflow port is arranged
higher than the negative pressure port, and a connection
between the water storage chamber and the overflow
chamber is arranged lower than the negative pressure

port.
[0036] Furthermore, the negative pressure generator
comprises a linearly extending negative pressure tube,
the water inlet and the water outlet of the negative pres-
sure generator are provided at both ends of the negative
pressure tube respectively, a water storage tube forming
the water storage chamber is provided at the water outlet
of the negative pressure generator, the water storage
tube is arranged inclined relative to the negative pressure
tube, one end of the water storage tube intersects with the
water outlet end of the negative pressure tube, and the
other end is connected to an overflow tube that is parallel
to the negative pressure tube and forms the overflow
chamber, one end of the overflow tube is connected to the
water storage tube, and the other end is provided with the
overflow port.
[0037] Furthermore, a storage tube is provided at the
intersection of the water storage tube and the negative
pressure tube, an accommodation chamber is formed
inside the storage tube, a float valve that connects and
disconnects the connection between the water storage
chamber and the overflow chamber in response to liquid
level changes is provided in the accommodation cham-
ber, and the water outlet of the negative pressure gen-
erator is arranged facing the accommodation chamber.
[0038] Furthermore, the water storage tube is provided
with a tapering segment at the connection between the
water storage chamber and the overflow chamber, the
tapering segment gradually narrows into the overflow
chamber and is inclined along with the water storage
tube, an opening communicating with the overflow cham-
ber is surrounded by the inner periphery of the small-size
end of the tapering segment, and a radial dimension of
the float valve is smaller than a radial dimension of the
opening.
[0039] Furthermore, a blocking rib is provided at the
water outlet of the negative pressure generator, the
blocking rib divides the water outlet of the negative pres-
sure generator into a plurality of water outlet regions that
restrict the float valve from entering the negative pres-
sure tube.
[0040] Furthermore, the storage tube is arranged
coaxially with the negative pressure tube, one end of
the storage tube is connected to the negative pressure
tube and the water storage tube, and the other end is
provided with a drain port, a pressure relief valve that
opens and closes the drain port in response to water
pressure changes is provided at the drain port, the pres-
sure relief valve is provided outside the accommodation
chamber, a water passage hole communicating with the
drain port is provided on the accommodation chamber,
and the float valve opens and closes the water passage
hole in response to water pressure changes.
[0041] Furthermore, an annular separating rib coaxial
with the storage tube is provided on an inner wall of the
storage tube, a central opening of the annular separating
rib forms the water passage hole, the annular separating
rib divides the interior of the storage tube into a first
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chamber segment connected to the water storage tube
and the negative pressure tube and a second chamber
segment provided with the drain port, the annular separ-
ating rib and an inner periphery of the first chamber
segment form the accommodation chamber, and the
pressure relief valve is provided in the second chamber
segment.
[0042] Furthermore, the pressure relief valve com-
prises a valve core reciprocally moving in an axial direc-
tion of the second chamber segment and a return spring
providing a return force for returning the valve core, the
return spring is fitted around an outer periphery of the
valve core, one end of the return spring is connected to
the valve core and the other end is connected to an inner
wall of the storage tube at an outer periphery of the drain
port, a protrusion is provided at an end of the valve core
facing the water passage hole, and the protrusion passes
through the water passage hole to abut against the float
valve.
[0043] Furthermore, the liquid storage chamber and
the dispensing chamber are distributed vertically, the
liquid outlet is provided at the bottom of the liquid storage
chamber, and a liquid inlet communicating with the ne-
gative pressure port is provided at the top of the dispen-
sing chamber.
[0044] After adopting the above technical solutions,
the present invention has the following beneficial effects
compared with the prior art:
By providing a water storage chamber that can be con-
nected to and disconnected from outside atmosphere at
the water outlet of the negative pressure generator, the
water storage chamber can be disconnected from out-
side atmosphere and be filled with water when inlet water
flushes the additive in the dispensing chamber, so that
the inlet water of the negative pressure generator can
flow into the dispensing chamber from the negative
pressure port to flush the additive, realizing that the inlet
water for flushing the additive comes from the inlet water
of the negative pressure generator, avoiding additionally
providing an inlet water pipeline to supply water into the
dispensing chamber to flush the additive, improving the
compactness of the automatic dispensing device struc-
ture while reducing production costs.
[0045] The specific embodiments of the present inven-
tion are described in detail below in conjunction with the
accompanying drawings.

BRIEF DESCRIPTION OF DRAWINGS

[0046] The accompanying drawings, as a part of the
present invention, are used to provide further under-
standing of the present invention. The schematic embo-
diments of the present invention and their descriptions
are used to explain the present invention and do not
constitute improper limitations on the present invention.
Obviously, the drawings in the following description are
only some embodiments. For those of ordinary skill in the
art, other drawings can be obtained based on these

drawings without creative effort. In the drawings:

FIG. 1 is a schematic structural view of a drum
washing machine in an embodiment of the present
invention;
FIG. 2 is a schematic structural view of an automatic
additive dispensing device provided in an embodi-
ment of the present invention;
FIG. 3 is an exploded view of the automatic additive
dispensing device provided in an embodiment of the
present invention;
FIG. 4 is a schematic structural view of the interior of
the lower housing provided in an embodiment of the
present invention;
FIG. 5 is a schematic view showing the positional
relationship between a locking rod and a sliding
groove provided in an embodiment of the present
invention;
FIG. 6 is a schematic structural view of the sliding
groove provided in an embodiment of the present
invention;
FIG. 7 is a schematic structural view of a floating
switch provided in an embodiment of the present
invention;
FIG. 8 is a schematic structural view of an automatic
dispensing device from one perspective provided in
an embodiment of the present invention;
FIG. 9 is a cross-sectional view at A-A in FIG. 8;
FIG. 10 is a schematic structural view of an automatic
dispensing device provided in an embodiment of the
present invention;
FIG. 11 is a schematic structural view of an automatic
dispensing device from one perspective provided in
an embodiment of the present invention;
FIG. 12 is an exploded view of an automatic dispen-
sing device provided in an embodiment of the pre-
sent invention;
FIG. 13 is a schematic structural view of an automatic
dispensing device from another perspective pro-
vided in an embodiment of the present invention;
FIG. 14 is a cross-sectional view at B-B in FIG. 13.

[0047] Reference numerals: 100-automatic dispen-
sing device; 101-automatic dispensing mechanism;
102-water supply waterway; 103-spray head; 104-con-
trol valve; 200-door; 300-housing; 400-drum; 2-push-
bounce switch; 1-outer housing; 11-upper housing;
111-water inlet; 112-filling port; 113-liquid outlet; 114-
liquid storage chamber; 12-lower housing; 21-push-
bounce switch; 211-push-bounce rod; 2111-sliding
groove; 2111a-first groove segment; 2111b-second
groove segment; 2111c-third groove segment; 2112-
locking groove; 2113-switching chamber; 2114-rib;
2115-recessed portion; 212-return spring; 213-boss por-
tion; 2131-through-hole; 2132-strip-shaped slideway;
2133-protruding portion; 214-mounting seat; 215-locking
rod; 2151-locking segment; 216-spring plate; 2161-first
bent portion; 2162-second bent portion; 217-positioning
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hole; 22-floating switch; 221-assembly portion; 2211-sli-
der; 222-switch portion; 2221-groove portion; 2222-
blocking portion; 23-torsion spring; 3-siphon structure;
4-dispensing housing; 41-dispensing chamber; 411-dis-
pensing outlet; 412-water inlet; 413-liquid inlet; 5-top
cover; 51-guide portion; 511-annular limiting portion;
52-upper protrusion; 53-lower protrusion; 121-dispen-
sing outlet; 31-second float valve; 414-first float valve;
415-check valve; 54-protruding portion; 55-connecting
tube; 56-dispensing tube; 6-negative pressure genera-
tor; 61-negative pressure port; 62-water inlet; 63-nega-
tive pressure tube; 64-water outlet; 65-blocking rib; 7-
float valve; 8-water storage tube; 81-water storage cham-
ber; 811-tapering segment; 9-overflow tube; 91-overflow
chamber; 92-overflow port; 10-storage tube; 101-first
chamber segment; 102-second chamber segment;
103-accommodation chamber; 104-water passage hole;
105-drain port; 106-pressure relief valve; 1061-valve
core; 1062-return spring; 1063-protrusion; 107-annular
separating rib; 108-guide rib.
[0048] It should be noted that these drawings and
textual descriptions are not intended to limit the concep-
tual scope of the present invention in any way, but to
illustrate the concept of the present invention for those
skilled in the art by referring to specific embodiments.

DETAILED DESCRIPTION

[0049] In order to make the objects, technical solu-
tions, and advantages of the embodiments of the present
invention clearer, the following will clearly and completely
describe the technical solutions in the embodiments of
the present invention in conjunction with the accompany-
ing drawings in the embodiments of the present inven-
tion. The following embodiments are used to illustrate the
present invention but are not used to limit the scope of the
present invention.
[0050] In the description of the present invention, it
should be noted that the orientation or positional relation-
ships indicated by the terms "upper", "lower", "front",
"rear", "left", "right", "vertical", "inner", "outer", etc. are
based on the orientation or positional relationships
shown in the drawings, and are only for the convenience
of describing the present invention and simplifying the
description, rather than indicating or implying that the
device or element referred to must have a specific or-
ientation, be constructed and operated in a specific or-
ientation, and therefore cannot be understood as a lim-
itation on the present invention.
[0051] In the description of the present invention, it
should be noted that, unless otherwise clearly specified
and limited, the terms "mounted", "connected", and
"coupled" should be understood in a broad sense. For
example, they may be fixed connections, detachable
connections, or integral connections; they may be me-
chanical connections or electrical connections; they may
be direct connections or indirect connections through
intermediate media. For those of ordinary skill in the

art, the specific meanings of the above terms in the
present invention can be understood according to spe-
cific circumstances.
[0052] As shown in FIG. 1, an embodiment of the
present invention provides a drum washing machine,
comprising a drum 400, wherein a door 200 capable of
being correspondingly opened and closed is provided at
the drum opening; an automatic dispensing device 100 is
mounted on the door 200; the automatic dispensing
device 100 comprises a liquid storage chamber 114 for
storing washing additives; a water supply waterway 102
for controllably introducing inlet water flow of the drum
washing machine; and an automatic dispensing mechan-
ism 101 for extracting washing additives stored in the
liquid storage chamber 114 and dispensing them into the
drum 400 of the drum washing machine along with the
inlet water flow introduced by the water supply waterway
102.
[0053] Through the above configuration, an automatic
dispensing device is added to the door of the drum
washing machine to achieve the effect of automatically
dispensing washing additives into the drum using the
dispensing device on the door of the drum washing
machine, thereby achieving significant technical pro-
gress wherein the automatic dispensing device provided
on the door can automatically dispense pre-stored wash-
ing additives into the drum during multiple washing pro-
grams.
[0054] In the embodiments of the present invention,
the automatic dispensing device 100 may be any struc-
ture in the prior art that can achieve the function of
automatic dispensing of washing additives in batches
and in fixed quantities; for example: the automatic dis-
pensing device described in Embodiment 1 or 2 below.
[0055] In the embodiments of the present invention, a
dispensing chamber 41 is provided on the door 200; the
dispensing chamber 41 has a water inlet 412, and the
outlet of the water supply waterway 102 is correspond-
ingly connected to the water inlet 412 of the dispensing
chamber 41; the dispensing chamber 41 has a liquid inlet
413, and the liquid outlet 113 of the liquid storage cham-
ber 114 is connected to the dispensing chamber 41 via
the automatic dispensing mechanism 101, utilizing the
automatic dispensing mechanism 101 to controllably
extract washing additives stored in the liquid storage
chamber 114 into the dispensing chamber 41; the dis-
pensing chamber 41 has a dispensing outlet 411, and the
dispensing outlet 411 is connected to the drum 400 for
dispensing washing additives and/or inlet water flow in
the dispensing chamber 41 into the drum 400.
[0056] In the embodiments of the present invention,
the automatic dispensing mechanism 101 may be any
existing structure that can achieve the function of drawing
washing additives contained in the liquid storage cham-
ber 114 into the dispensing chamber 41, for example:
The automatic dispensing mechanism 101 comprises a
pump, wherein an inlet of the pump is connected to the
liquid outlet 113 of the liquid storage chamber 114, and an
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outlet of the pump is connected to the liquid inlet 413 of
the dispensing chamber 41, for pumping washing addi-
tives contained in the liquid storage chamber 114 into the
dispensing chamber 41 using suction force generated
when the pump operates.
[0057] Also, for example:
The automatic dispensing mechanism 101 comprises a
negative pressure suction structure, wherein the nega-
tive pressure suction structure has a negative pressure
flow channel inside, the negative pressure flow channel
has a negative pressure port, the negative pressure port
is connected to the liquid outlet 113 of the liquid storage
chamber 114, and the negative pressure flow channel is
connected in series in the water supply waterway 102, for
forming negative pressure at the negative pressure port
using inlet water flow flowing through the internal nega-
tive pressure flow channel, and then using the negative
pressure to draw washing additives contained in the
liquid storage chamber 114 into the dispensing chamber
41.
[0058] Also, for example:
The automatic dispensing mechanism comprises a con-
trol valve waterway, which is a waterway with a control
valve installed; the liquid outlet 113 of the liquid storage
chamber 114 is controllably connected to the liquid inlet
413 of the dispensing chamber 41 via the waterway, for
dispensing washing additives in the liquid storage cham-
ber 114 into the dispensing chamber 41 when connected;
preferably, a control valve for controlling connection and
disconnection of the waterway is installed on the control
valve waterway, and the control valve may be any exist-
ing valve assembly, such as an electrically controlled
valve, a float valve, a push-bounce valve, and the like,
or a combination thereof.
[0059] Of course, the washing additive automatic dis-
pensing device 100 in the embodiments of the present
invention may also adopt the structure of the automatic
dispensing device described in Embodiment 1 or 2 below.
[0060] In the embodiments of the present invention,
the washing machine comprises a housing 300, the drum
400 is installed inside the housing 300, and a laundry
loading opening is provided on the housing 300 corre-
sponding to the opening of the drum 400, for forming a
passage for loading and unloading laundry in the drum
400; generally, an outer tub is fitted around the outside of
the drum, the opening of the outer tub is coaxially and
codirectionally provided with the drum opening, and a
tubular, elastically expandable window gasket is con-
nected between the opening of the outer tub and the
laundry loading opening to form a passage for loading
and unloading laundry; a door 200 capable of corre-
spondingly opening and closing the laundry loading
opening is installed on the housing 300, and the auto-
matic dispensing device 100 is installed on the door 200.
Preferably, the door 200 is provided with a protruding
portion protruding toward the inside of the housing, at
least a portion of the protruding portion extends into the
opening of the drum 400, the automatic dispensing de-

vice 100 is installed on the protruding portion, and the
dispensing outlet 411 of the dispensing chamber 41 of the
automatic dispensing device 100 is provided facing the
inside of the drum 400, so that the dispensed washing
additives and/or inlet water flow directly flows into the
drum 400 of the washing machine.
[0061] In the embodiments of the present invention, a
water supply waterway 102 is provided on the housing
300 of the washing machine, a spray head 103 is pro-
vided at the outlet of the water supply waterway 102, and
the spray head is installed on the housing 300 of the
washing machine; the spray head 103 has a water spray
port for spraying inlet water flow outward, and the water
spray port is provided facing the water inlet 412 of the
dispensing chamber 41 of the automatic dispensing de-
vice 100 provided on the door 200; preferably, the water
inlet 412 of the dispensing chamber 41 is arranged
vertically upward; when the door 200 is in the closed
position, the spray head 103 is located vertically above
the water inlet 412 of the dispensing chamber 41, and the
water spray port 41 is located directly below the spray
head 103, arranged coaxially with the water inlet 412 of
the dispensing chamber 41 and provided vertically down-
ward; further preferably, a control valve 104 for controlling
connection and disconnection of the waterway is pro-
vided on the water supply waterway 102.
[0062] In the embodiments of the present invention,
the protruding portion provided on the door 200 is made
of transparent material, and at least a portion of the
protruding portion is arranged interleaved with the auto-
matic dispensing device 100, for allowing a user to ob-
serve the inside of the drum 400.
[0063] In the embodiments of the present invention, a
filling port 112 is provided at the top of the liquid storage
chamber 114 for a user to inject washing additives into the
liquid storage chamber 114; the liquid outlet 113 of the
liquid storage chamber 114 is located at the bottom of the
chamber, connected to the dispensing chamber 41 via
the automatic dispensing mechanism 101.
[0064] In the embodiments of the present invention, a
siphon tube structure 3 is provided at the dispensing
outlet 411 of the dispensing chamber 41, for intercepting
and mixing washing additives and inlet water flow flowing
into the dispensing chamber 41 to form a washing ad-
ditive mixture, and dispensing the formed washing ad-
ditive mixture into the drum 400 along with the inlet water
flow.
[0065] In the embodiments of the present invention,
the siphon tube structure 3 comprises: a siphon tube
provided at the dispensing outlet 411 at the bottom of
the dispensing chamber 41, extending vertically upward
into the dispensing chamber 411; a siphon cap fitted over
the top of the siphon tube, having a sleeve portion ex-
tending downward and fitted around the periphery of the
siphon tube; a first predetermined height difference ex-
ists between the bottom end of the sleeve portion of the
siphon cap and the bottom wall of the dispensing cham-
ber 41, and a second predetermined height difference
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exists between the top of the siphon cap and the top of the
siphon tube, for triggering a siphon effect when the liquid
level in the liquid storage chamber 114 reaches the height
of the top of the siphon tube, such that the washing
additive mixture in the liquid storage chamber 114 flows
toward the dispensing outlet 411 of the dispensing cham-
ber 41 along the gap between the siphon cap and the
siphon tube and the internal flow channel of the siphon
tube.

Embodiment 1

[0066] As shown in FIGS. 2‑9, the present invention
provides an automatic additive dispensing device,
wherein a liquid storage chamber 114 and a dispensing
chamber 41 are provided inside the automatic dispensing
device 100, a liquid outlet 113 communicating with the
dispensing chamber 41 is provided on the liquid storage
chamber 114, a water inlet 412 is provided on the dis-
pensing chamber 41, and a push-bounce switch 2 for
opening and closing the liquid outlet 113 and the water
inlet 412 is provided in the dispensing chamber 41.
[0067] In the embodiment of the present invention, by
providing a push-bounce switch 2 in the dispensing
chamber 412, the push-bounce switch 2 can open the
liquid outlet 113 at the same time as opening the water
inlet 412 under the action of inlet waterpressure, realizing
automatic opening of the liquid outlet 113, so that the
additive in the liquid storage chamber 114 can automa-
tically flow into the dispensing chamber 412 for dispen-
sing, avoiding additionally providing a suction pump as a
power source to extract the additive in the liquid storage
chamber 114 into the dispensing chamber 412 for dis-
pensing, thereby reducing energy consumption and sav-
ing production and maintenance costs.
[0068] The additive dispensing device 100 can be used
for washing machines, dishwashers, and the like. A dis-
pensing outlet411 is provided on the dispensing chamber
412, and the dispensing outlet 411 is used to dispense the
additive in the dispensing chamber 412. The washing
machine comprises a housing 300, and a drum 400 for
containing water is provided inside the housing 300. The
dishwasher comprises an inner liner. The dispensing
chamber 412 is connected to the drum 400 or the inner
liner via the dispensing outlet 411.
[0069] Taking the liquid storage chamber 114 and the
dispensing chamber 412 being distributed vertically, the
liquid outlet 113 being provided at the bottom of the liquid
storage chamber 114, and the water inlet 412 being
provided at the top of the dispensing chamber 412 as
an example. Specifically, the additive dispensing device
comprises an outer housing 1, the outer housing 1 com-
prises an upper housing 11 and a lower housing 12
arranged vertically, the dispensing chamber 41 is formed
inside the lower housing 12, the upper housing 11 is
internally divided into a left chamber and a right chamber,
the right chamber forms the liquid storage chamber 114,
the left chamber forms a water inlet chamber, a water inlet

111 is provided at the top of the left chamber, the water
inlet 412 of the dispensing chamber is connected to the
water supply waterway 102 via the water inlet 111, a filling
port 112 for adding additives and a liquid outlet 113 for
allowing additives to enter the dispensing chamber 41
are provided at the top of the right chamber, realizing
vertical distribution of the liquid storage chamber 114 and
the dispensing chamber 41, which is beneficial for the
additive in the liquid storage chamber 114 to flow into the
dispensing chamber 41. By dividing the interior of the
outer housing 1 into multiple chambers, while realizing
automatic dispensing of additives, the space inside the
outer housing 1 can be reasonably utilized, making the
structure of the automatic dispensing device compact
and reducing occupation of external space; the additives
may be detergent for washing, fabric softener for rinsing,
disinfectant for disinfection, and the like.
[0070] Furthermore, a dispensing housing 4 is pro-
vided inside the lower housing 12, a dispensing chamber
41 is formed inside the dispensing housing 4, the top of
the dispensing housing 4 is an open end, a top cover 5 for
closing the open end is provided at the open end, the top
cover 5 extends in the left-right direction and can cover
the bottoms of the left chamber and the right chamber,
and the water inlet 412 of the dispensing chamber and the
liquid inlet 413 of the dispensing chamber are integrated
on the top cover; an outlet is provided at the bottom of the
lower housing 12, the dispensing outlet 411 dispenses
the additive in the dispensing chamber 41 into the lower
housing 12, and then the additive enters the washing
machine through the outlet of the lower housing 12, and
washing water that has not entered the dispensing cham-
ber can also enter the washing machine from the outlet of
the lower housing 12.
[0071] Asshown in FIGS.4 and 9, in the embodiment of
the present invention, the push-bounce switch 2 com-
prises a push-bounce switch 21 and a floating switch 22,
the push-bounce switch 21 moves reciprocally relative to
the water inlet 412 in the water inlet direction, the floating
switch 22 moves reciprocally relative to the liquid outlet
113 in the liquid outlet direction, and the floating switch 22
switches between being linked with the push-bounce
switch 21 and moving relative to the push-bounce switch
21.
[0072] In the embodiment of the present invention, the
push-bounce switch 21 opens the water inlet 412 under
the action of inlet water pressure, and closes the water
inlet 412 after the inlet water pressure disappears. The
push-bounce switch 21 can be driven by the inlet water
pressure to drive the floating switch 22 to move, realizing
opening of the liquid outlet 113. The floating switch 22
moves under the action of liquid buoyancy, realizing
closing of the liquid outlet 113. Using the push-bounce
switch 21 and the floating switch 22, automatic opening
and closing of the liquid outlet 113 and automatic opening
and closing of the water inlet 412 can be achieved.
[0073] The linkage of the floating switch 22 with the
push-bounce switch 21 can realize that the push-bounce
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switch 21 is driven by the inlet water pressure to drive the
floating switch 22 to move, so that the liquid outlet 113 is
opened; the relative movement of the floating switch 22
and the push-bounce switch 21 can realize that the
floating switch 22 moves independently under the action
of liquid buoyancy, so that the opened liquid outlet 113 is
closed; when the water inlet 412 is provided at the top of
the dispensing chamber 411 and the liquid outlet 113 is
provided at the top of the liquid storage chamber, the
liquid outlet direction and the water inlet direction are the
vertical direction.
[0074] Furthermore, the push-bounce switch 21 com-
prises a push-bounce rod 211 and a return spring 212,
both ends of the return spring 212 are connected to a first
end of the push-bounce rod 211 and a side wall of the
dispensing chamber 41 respectively, and a second end of
the push-bounce rod 211 is a blocking end for blocking
the water inlet. The floating switch 22 is provided on the
outer periphery of the push-bounce rod 211 and is slid-
ably connected to the outer periphery of the push-bounce
rod 211 in the axial direction of the push-bounce rod 211.
[0075] Taking the push-bounce rod extending verti-
cally as an example, the push-bounce rod 211 moves
downward under the thrust of the inlet water pressure to
open the water inlet 412, and moves upward to close the
water inlet 412 after the inlet water pressure disappears.
The return spring 212 provides a return force for the push-
bounce rod 211; the bottom of the push-bounce rod 211 is
connected to the bottom of the dispensing chamber 41
via the return spring 212.
[0076] The floating switch 22 is linked with the push-
bounce rod 211 in the vertical direction, or moves relative
to each other.
[0077] Furthermore, the push-bounce switch 21
further comprises a locking rod 215, the locking rod
215 has a locking segment, an axially extending sliding
groove 2111 is provided on the outer periphery of the
push-bounce rod 211, a locking groove 2112 is provided
in the sliding groove 2111, the locking segment 2151 is
slidably connected to the sliding groove 2111, and the
locking segment 2151 is inserted into the locking groove
2112 to lock the push-bounce rod 211 when the locking
segment 2151 slides into position in the sliding groove
2111.
[0078] Taking the locking rod 215 extending vertically,
the locking segment 2151 extending left-right, and the
sliding groove 2111 extending vertically as an example,
the locking segment 2151 extends into the sliding groove
2111 and moves up and down in the sliding groove 2111.
The floating switch 22 moves downward along with the
push-bounce rod 211 until the locking segment 2151 is
inserted into the locking groove 2112, and the push-
bounce rod 211 moves upward to return to its original
position after the locking segment 2151 disengages from
the locking groove 2112.
[0079] The locking rod 215 further comprises a verti-
cally extending connecting segment and a mounting
segment. The mounting segment and the locking seg-

ment 2151 are provided at both ends of the connecting
segment respectively. A mounting seat 214 is provided
on the side wall of the dispensing chamber 41, and the
mounting segment is mounted on the mounting seat 214.
[0080] The push-bounce switch 21 further comprises a
vertically extending spring plate 216. The top of the spring
plate 216 is bent upward to form a groove-shaped first
bent portion 2161. The groove opening of the first bent
portion 2161 is arranged facing away from the sliding
groove 2111. The left groove side wall and the right
groove side wall located on both sides of the groove
opening of the first bent portion 2161 are respectively
provided with open ends. A positioning hole 217 is pro-
vided on the lower groove side wall of the first bent portion
2161. The top of the connecting segment and the mount-
ing segment pass through the positioning hole 217. The
mounting segment is parallel to the upper groove side
wall of the first bent portion 2161. The mounting segment
abuts against the upper groove side wall of the first bent
portion 2161. The upper groove side wall of the first bent
portion 2161 is provided on the mounting seat 214; the
positioning hole 217 is used to position the connecting
segment to prevent the connecting segment from deviat-
ing during movement. The upper groove side wall of the
first bent portion 2161 is used to limit the mounting seg-
ment to prevent the locking rod 215 from moving exces-
sively upward during movement, and to ensure that the
locking rod 215 maintains its original position during
movement without deviation.
[0081] The bottom of the spring plate 216 is bent down-
ward to form a groove-shaped second bent portion 2162.
The groove opening of the second bent portion 2162 is
arranged facing the sliding groove. The groove opening
of the second bent portion 2162 is arranged upward. The
left groove side wall and the right groove side wall located
on both sides of the groove opening of the second bent
portion 2162 are respectively provided with open ends.
The bottom of the connecting segment abuts against the
front groove side wall located at the front side of the
groove opening of the second bent portion 2162. The
second bent portion 2162 can adjust the position of the
locking segment 2151 in the front-rear direction, so that
the locking segment 2151 can periodically move sequen-
tially in the first groove segment 2111a, the second
groove segment 2111b, the locking groove 2112, and
the third groove segment 2111c.
[0082] As shown in FIGS. 5 and 6, the sliding groove
2111 comprises a first groove segment 2111a and a
second groove segment 2111b and a third groove seg-
ment 2111c formed by bifurcation of the first groove
segment 2111a. A switching chamber 2113 is formed
at the intersection of the first groove segment 2111a,
the second groove segment 2111b, and the third groove
segment 2111c. A rib 2114 is provided in the switching
chamber 2113. A recessed portion 2115 recessed toward
the first groove segment 2111a is provided on the rib
2114. The recessed portion 2115 cooperates with the
inner wall of the switching chamber 2113 to form the
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locking groove 2112. The locking segment 2151 periodi-
cally moves sequentially in the first groove segment
2111a, the second groove segment 2111b, the locking
groove 2112, and the third groove segment 2111c.
[0083] Taking the push-bounce rod 211 extending ver-
tically as an example, the second groove segment 2111b
and the third groove segment 2111c are located at the
upper part of the first groove segment 2111a. The rib 2114
is recessed downward to form the recessed portion 2115.
The recessed portion 2115 cooperates with the inner wall
of the switching chamber 2113 above the recessed por-
tion 2115 to form the locking groove 2112.
[0084] It should be noted that during the movement of
the push-bounce rod 211, the position of the locking
segment 2151 itself does not change, but relative to
the moving push-bounce rod 211, the relative position
of the locking segment 2151 will change.
[0085] After the liquid outlet 113 is opened, liquid con-
tinuously enters the dispensing chamber 41. As the
floating switch 22 rises along with the liquid level in the
dispensing chamber 41 until it closes the liquid outlet 113,
based on the time difference between the opening and
closing of the liquid outlet 113, the amount of additive fed
from the liquid storage chamber 114 into the dispensing
chamber 41 can be obtained, so that the dispensing
chamber 41 can serve as a fixed-volume chamber, there-
by obtaining the amount of additive dispensed by the
automatic dispensing device into the washing machine or
dishwasher at one time.
[0086] As shown in FIGS. 4 and 9, furthermore, the
dispensing chamber 41 is provided with a tubular guide
portion 51 protruding outward from the dispensing cham-
ber 41. A water inlet and a water outlet are provided at the
top and bottom ends of the guide portion 51 respectively.
An annular limiting portion 511 is formed by radially
protruding from the inner periphery of the guide portion
51. The second end of the push-bounce rod 211 extends
into the guide portion 51 through the water outlet of the
guide portion 51 to abut against the annular limiting
portion 511 and block an opening surrounded by the
inner periphery of the annular limiting portion 511.
[0087] Taking the push-bounce rod extending verti-
cally as an example, specifically, the top cover 5 is ex-
tended upward to form a tubular guide portion 51. The
water outlet of the guide portion 51 coincides with the
water inlet of the dispensing chamber 41. The top of the
push-bounce rod 211 extends into the guide portion 51
through the water outlet at the bottom end of the guide
portion 51 to abut against the bottom of the annular
limiting portion 511 and block the opening of the annular
limiting portion 511, thereby realizing blocking of the
water inlet 412 of the dispensing chamber.
[0088] The bottom of the annular limiting portion 511
abuts against the top of the push-bounce rod 211 when
the liquid outlet 113 is in the closed state, and blocks the
opening of the annular limiting portion 511, so that while
closing the water inlet, the washing water entering the
guide portion 51 can completely contact the push-bounce

rod 211, providing a larger thrust for the push-bounce rod
211.
[0089] External washing water enters the guide portion
51 from the water inlet at the top of the guide portion 51,
passes through the annular limiting portion 511 to contact
the top of the push-bounce rod 211, and impacts the
push-bounce rod 211 downward, causing the push-
bounce rod 211 to move downward. The annular limiting
portion 511 separates from the push-bounce rod 211,
opening the water inlet 412 of the dispensing chamber,
and the washing water enters the dispensing chamber 41
from the water outlet at the bottom of the guide portion 51,
and the liquid outlet 113 switches from the closed state to
the open state.
[0090] When the push-bounce rod 211 moves upward
in the guide portion 51 until it abuts against the bottom of
the annular limiting portion 511, the annular limiting por-
tion 511 can block the upwardly moving push-bounce rod
to prevent the push-bounce rod 211 from moving upward
excessively.
[0091] Specifically, the guide portion 51 is provided in
the left chamber. The water inlet at the top of the guide
portion 51 is arranged directly facing the main water inlet
111 at the top of the left chamber, so that the washing
water entering the left chamber can enter the guide
portion 51 with a larger impact force, so that the push-
bounce rod 211 can drive the floating switch 22 to move
downward. The guide portion 51 can collect the washing
water entering the left chamber, so that the washing water
can accurately impact the push-bounce rod 211. Further-
more, since the top of the push-bounce rod 211 extends
into the guide portion 51 through the opening at the
bottom end of the guide portion 51, the push-bounce
rod 211 can move up and down in the guide portion 51
under the guidance of the guide portion 51, improving the
accuracy of opening or closing the liquid outlet 113; the
top of the push-bounce rod 211 always moves up and
down in the guide portion 51.
[0092] Further specifically, the guide portion 51 above
the annular limiting portion 511 gradually narrows from
top to bottom, which can increase the impact pressure of
the washing water entering the guide portion 51 below the
annular limiting portion 511, thereby increasing the im-
pact on the push-bounce rod 211.
[0093] Asshown in FIGS.4 and 7, in the embodiment of
the present invention, a radially protruding boss portion
213 is provided on the outer periphery of the push-
bounce rod 211. A through-hole 2131 is provided in the
boss portion 213. An axis of the through-hole 2131 is
parallel to an axis of the push-bounce rod 211. The
floating switch 22 is a columnar structure. The floating
switch 22 is fitted in the through-hole 2131 and is slidably
connected to the inner periphery of the through-hole
2131. A blocking portion 2222 for blocking the liquid outlet
113 is provided on an end wall of the floating switch 22.
The blocking portion 2222 is exposed outside the
through-hole 2131.
[0094] Taking the push-bounce rod 211 extending ver-
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tically as an example, the axis of the through-hole 2
extends vertically. The floating switch 22 slides up and
down with the through-hole 2131, realizing relative move-
ment between the floating switch 22 and the through-hole
2131 in the vertical direction. The blocking portion 2222 is
provided on the top end wall of the floating switch 22.
[0095] The through-hole 2131 is a circular hole. The
floating switch 22 is a cylindrical structure. The floating
switch 22 is coaxially fitted in the through-hole 2131. The
provision of the through-hole 2131 enables the floating
switch 22 to follow the push-bounce rod 211 to move up
and down, as well as enables the floating switch 22 to
produce relative movement with the push-bounce rod
211 in the vertical direction.
[0096] Specifically, the blocking portion 2222 is a cy-
lindrical structure coaxial with the floating switch 22. The
top cover 5 is provided with a dispensing chamber liquid
inlet 413 located below and overlapping with the liquid
outlet 113 of the liquid storage chamber. The radial
dimension of the top end wall of the blocking portion
2222 is larger than the radial dimension of the dispensing
chamber liquid inlet 413. The top end wall of the blocking
portion 2222 closes or opens the dispensing chamber
liquid inlet 413.
[0097] Further specifically, the top of the top cover 5 is
provided with an upper protrusion 52. The top cover 5 is
provided with a through-hole. The bottom of the top cover
5 is provided with a lower protrusion 53. The inside of the
upper protrusion 52 is hollow to form an upper flow
channel. The inside of the lower protrusion 53 is hollow
to form a lower flow channel. The upper flow channel, the
through-hole, and the lower flow channel are sequentially
connected to form the dispensing chamber liquid inlet 41.
The top end wall of the blocking portion 2222 blocks the
bottom end of the dispensing chamber liquid inlet 41.
[0098] The radial dimension of the top end wall of the
blocking portion 2222 being larger than the radial dimen-
sion of the bottom end of the dispensing chamber liquid
inlet 41 can increase the sealing area of the top end wall
of the blocking portion 2222 against the bottom end of the
dispensing chamber liquid inlet 41, and increase the
sealing performance between the blocking portion
2222 and the bottom end of the dispensing chamber
liquid inlet 41.
[0099] Furthermore, a radially protruding slider 2211 is
formed on the outer periphery of the floating switch 22. A
strip-shaped slideway 2132 communicating with the
through-hole is provided on a peripheral wall of the
through-hole 2131. One end of the strip-shaped slideway
2132 is a closed end and the other end is an open end.
The slider 2211 enters the strip-shaped slideway 2132
through the open end of the strip-shaped slideway 2132,
and passes through the strip-shaped slideway 2132 to be
slidably connected to the strip-shaped slideway 2132.
[0100] Taking the push-bounce rod extending verti-
cally as an example, the top end of the strip-shaped
slideway is an open end, and the slider 2211 can slide
up and down in the strip-shaped slideway 2132.

[0101] The floating switch 22 comprises an assembly
portion 221 and a switch portion 222. The assembly
portion 221 is groove-shaped. The groove opening of
the assembly portion 221 is arranged upward. Both the
assembly portion 221 and the switch portion 222 are
circular structures. The blocking portion 2222 is coaxially
provided on the top end wall of the switch portion 222. The
lower portion of the blocking portion 2222 is fitted into the
groove of the assembly portion 221. The top of the switch
portion 222 radially protrudes to form a first abutting
portion. The free end of the first abutting portion axially
protrudes downward to form a second abutting portion.
The first abutting portion, the second abutting portion,
and the outer periphery of the switch portion 222 form a
groove portion 2221. The top of the assembly portion 221
is fitted into the groove portion 2221.
[0102] Both the assembly portion 221 and the switch
portion 222 are fitted in the through-hole 2131. The slider
2211 slides up and down on the strip-shaped slideway
2132, which can guide the relative movement between
the through-hole 2131 and the assembly portion 221.
[0103] Furthermore, a circumferentially extending tor-
sion spring 23 is provided on an outer peripheral wall of
the through-hole 2131. A middle portion of the torsion
spring 23 is fitted around the periphery of the slider 2211
passing through the strip-shaped slideway 2132. Pro-
truding portions 2133 are provided on both sides of the
strip-shaped slideway 2132 on the outer peripheral wall
of the through-hole 2131. Both sides of the torsion spring
23 are respectively fitted around the peripheries of the
two protruding portions 2133. The torsion spring 23 pro-
vides a torsion force for the blocking portion 2222 to close
the liquid outlet 113 and provides a torsion force for
returning the push-bounce rod.
[0104] The dispensing method of the automatic dis-
pensing device of the present application is as follows:
Taking the push-bounce rod extending vertically as an
example, the water supply waterway 102 is connected,
and the water supply waterway 102 supplies washing
water into the guide portion 51. The water inlet 412 is
opened. The inlet water pressure of the washing water
impacts the push-bounce rod 211 downward, causing the
push-bounce rod 211 to move downward. The return
spring 212 is compressed. The downward movement
of the push-bounce rod 211 drives the floating switch
22 to move downward, and at the same time causes the
locking segment 2151 to move upward from the first
groove segment 2111a into the second groove segment
2111b, realizing opening of the liquid outlet 113.
[0105] At the same time as the liquid outlet 113 is
opened, washing water stops being supplied into the
guide portion, causing the push-bounce rod 211 to move
upward. The return spring 212 extends but does not
return to its original position. The upward movement of
the push-bounce rod 211 drives the floating switch 22 to
move upward, and at the same time causes the locking
segment 2151 to move downward from the first groove
segment 2111a into the locking groove 2112, and is
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locked in the locking groove 2112, so that the water inlet
412 and the liquid outlet 113 are in the open state for a
period of time.
[0106] During the process when the water inlet 412 and
the liquid outlet 113 are in the open state, the additive in
the liquid storage chamber 114 automatically flows into
the dispensing chamber 41 by its own gravity. As the
liquid level in the dispensing chamber 41 rises, the liquid
buoyancy continuously increases, causing the floating
switch 22 to float. The floating switch 22 moves upward
until the floating switch 22 reaches the position of the
liquid outlet 113, closing the liquid outlet 113. During this
process, the position of the push-bounce rod 211 remains
unchanged, the state of the return spring 212 remains
unchanged, and the water inlet 412 is in the open state.
Because the floating switch 22 moves upward, relative
movement is produced between the push-bounce rod
211 and the floating switch 22, and the torsion spring 23
extends.
[0107] After the liquid outlet 113 is closed, washing
water enters the guide portion 51. The inlet water pres-
sure of the washing water impacts the push-bounce rod
211 downward, causing the push-bounce rod 211 to
move downward. The return spring 212 is compressed.
The downward movement of the push-bounce rod 211
causes the locking segment 2151 to disengage from the
locking groove 2112. The locking segment 2151 enters
the second groove segment 2111b. During this process,
the floating switch 22 always closes the liquid outlet 113
under the action of a larger liquid buoyancy. Because the
push-bounce rod 211 moves downward, relative move-
ment is again produced between the push-bounce rod
211 and the floating switch 22, and the torsion spring 23
continues to extend.
[0108] Washing water continues to be supplied into the
guide portion 51. The washing water continues to impact
the push-bounce rod 211 and continues to enter the
dispensing chamber 41 to flush the additive. The mixture
of washing water and additive is discharged from the
dispensing outlet 411 through the siphon structure 3.
During the process of continuous water supply, the float-
ing switch 22 always closes the liquid outlet 113, and the
torsion spring 23 is always in the extended state. After the
washing water flushes for a certain period of time, wash-
ing water stops being supplied into the guide portion 51,
causing the return spring 212 and the torsion spring 23 to
return to their original positions. The return of the return
spring 212 and the torsion spring 23 drives the push-
bounce rod 211 to move upward to return to its original
position. The return of the torsion spring 23 drives the
floating switch 22 to return to its original position, so that
the liquid outlet 113 is always in the closed state. The
liquid in the dispensing chamber 41 is finally emptied by
siphon through the siphon structure 3. During this pro-
cess, the push-bounce rod 211 moves upward to return to
its original position, causing the locking segment 2151 to
move downward from the second groove segment 2111b
into the first groove segment 2111a to return to its original

position.
[0109] The automatic dispensing device 100 de-
scribed in this embodiment can be installed on the door
200 of the drum washing machine. The dispensing outlet
411 of the automatic dispensing device is connected to
the drum 400 of the drum washing machine, so that the
washing additive mixture or inlet water is dispensed into
the drum 400.

Embodiment 2

[0110] As shown in FIGS. 10‑14, the present invention
provides an automatic dispensing device, wherein a
liquid storage chamber 114, a dispensing chamber 41,
and a negative pressure generator 6 are provided inside
the dispensing device 100, a liquid outlet 113 commu-
nicating with the dispensing chamber 41 is provided on
the liquid storage chamber 114, a water outlet 64 and a
negative pressure port 61 communicating with the dis-
pensing chamber 41 are provided on the negative pres-
sure generator 6, a first control valve that opens and
closes the liquid outlet 113 in response to negative pres-
sure changes and a second control valve that opens and
closes the negative pressure port 61 in response to liquid
level changes are provided in the dispensing chamber
41, and a water storage chamber 81 that can be con-
nected to and disconnected from outside atmosphere is
provided at the water outlet 64.
[0111] In the embodiment of the present invention, by
providing a water storage chamber 81 that can be con-
nected to and disconnected from outside atmosphere at
the water outlet 64 of the negative pressure generator 6,
the water storage chamber 81 can be disconnected from
outside atmosphere and be filled with water when inlet
water flushes the additive in the dispensing chamber 41,
so that the inlet water of the negative pressure generator
6 can flow into the dispensing chamber 41 from the
negative pressure port 61 to flush the additive, realizing
that the inlet water for flushing the additive comes from
the inlet water of the negative pressure generator 6,
avoiding additionally providing an inlet water pipeline
to supply water into the dispensing chamber 41 to flush
the additive, improving the compactness of the automatic
dispensing device 100 structure while reducing produc-
tion costs.
[0112] The additive dispensing device can be used for
washing machines, dishwashers, and the like. The wash-
ing machine comprises a housing 300 and a drum 400
provided inside the housing 300 for containing water. The
dishwasher comprises an inner liner. The dispensing
chamber 41 is connected to the drum or the inner liner.
[0113] Specifically, the additive dispensing device
comprises an outer housing 1. The outer housing 1
comprises an upper housing 11 and a lower housing
12 arranged vertically. The dispensing chamber 41 is
formed inside the lower housing. The upper housing 11
is internally divided into a left chamber and a right cham-
ber. The right chamber forms the liquid storage chamber
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114. The left chamber forms a water inlet chamber for
supplying water to the water inlet 62 of the negative
pressure generator 6. A water inlet 111 is provided at
the top of the left chamber. The water inlet 62 of the
negative pressure generator 6 is connected to the water
supply pipe 102 via the water inlet 111. A filling port 112 for
adding additives and a liquid outlet 113 for allowing
additives to enter the dispensing chamber 41 are pro-
vided at the top of the right chamber, realizing vertical
distribution of the liquid storage chamber 114 and the
dispensing chamber 41, which is beneficial for the ad-
ditive in the liquid storage chamber 114 to flow into the
dispensing chamber 41; by dividing the interior of the
outer housing 1 into multiple chambers, while realizing
automatic dispensing of additives, the space inside the
outer housing 1 can be reasonably utilized, making the
structure of the automatic dispensing device compact
and reducing occupation of external space; the additives
may be detergent for washing, fabric softener for rinsing,
disinfectant for disinfection, and the like.
[0114] Furthermore, a dispensing housing 4 is pro-
vided inside the lower housing. A dispensing chamber
41 is formed inside the dispensing housing 4. The top of
the dispensing housing 4 is an open end, and a top cover
5 for closing the open end is provided at the open end.
The top cover 5 is provided with a protruding portion. The
protruding portion 54 is cylindrical. The liquid outlet 113 of
the liquid storage chamber 114 is connected to the dis-
pensing chamber 41 via the protruding portion 54. A
check valve 415 realizes opening and closing of the liquid
outlet 113 of the liquid storage chamber 114 by opening
and closing the opening at the lower end of the protruding
portion 54.
[0115] A siphon structure 3 is also provided in the
dispensing chamber 41. The siphon structure 3 has a
second float valve 31 that controls the siphon action of the
siphon structure 3; a dispensing tube 56 is connected to
the liquid outlet end of the siphon structure 3. The liquid
outlet of the dispensing tube 56 extends to the bottom of
the lower housing 12. The liquid outlet of the dispensing
tube 56 forms the dispensing outlet 411 of the dispensing
chamber 41. A dispensing outlet 121 is provided at the
bottom of the lower housing. Liquid from the dispensing
tube 56 enters the washing machine through the dispen-
sing outlet 121 of the lower housing.
[0116] The first control valve provided in the dispensing
chamber 41 is the check valve 415, and the second
control valve provided in the dispensing chamber 41 is
the first float valve 414.
[0117] In the embodiment of the present invention, an
overflow chamber 91 is connected to the water storage
chamber 81. An overflow port 92 communicating with
outside atmosphere is provided on the overflow chamber
91. A water inlet 62 and a water outlet 64 of the negative
pressure generator 6 are connected through a constric-
tion port. The negative pressure port 61 is provided on the
constriction port. The overflow port 92 is arranged higher
than the negative pressure port 61. A connection be-

tween the water storage chamber 81 and the overflow
chamber 91 is arranged lower than the negative pressure
port 61.
[0118] In the embodiment of the present invention,
specifically, the negative pressure generator 6 comprises
a linearly extending negative pressure tube 63. The water
inlet 62 and the water outlet 64 of the negative pressure
generator 6 are provided at both ends of the negative
pressure tube 63 respectively. A water storage tube 8
forming the water storage chamber 81 is provided at the
water outlet 64 of the negative pressure generator 6. One
end of the water storage tube 8 intersects with the water
outlet end of the negative pressure tube 63, and the other
end is connected to an overflow tube 9 that is parallel to
the negative pressure tube 63 and forms the overflow
chamber 91. One end of the overflow tube 9 is connected
to the water storage tube 8, and the other end is provided
with the overflow port 92.
[0119] Taking the negative pressure tube 63 extending
linearly in the vertical direction as an example, the water
storage tube 8 extends from top to bottom gradually
inclined toward the negative pressure tube 63, extending
to the outer periphery of the water outlet 64 of the nega-
tive pressure generator 6. The overflow tube 9 extends
linearly from top to bottom; during the water inlet process
of the negative pressure generator 6, water in the water
storage tube 8 can enter the overflow tube 9. The provi-
sion of the overflow tube 9 can prevent water in the water
storage tube 8 from overflowing outward.
[0120] Furthermore, a storage tube 10 is provided at
the intersection of the water storage tube 8 and the
negative pressure tube 63. An accommodation chamber
103 is formed inside the storage tube 10. A float valve 7
that connects and disconnects the connection between
the water storage chamber 81 and the overflow chamber
91 in response to liquid level changes is provided in the
accommodation chamber 103. The water outlet 64 of the
negative pressure generator 6 is arranged facing the
accommodation chamber 103.
[0121] Taking the negative pressure tube 63 extending
linearly in the vertical direction as an example, the sto-
rage tube 10 extends linearly from top to bottom. The
negative pressure tube 63, the storage tube 10, and the
water storage tube 8 intersect to form a transition cham-
ber. The connection between the negative pressure tube
63 and the water storage tube 8 is lower than the con-
nection between the water storage tube 8 and the over-
flow tube 9; the float valve 7 is provided in the accom-
modation chamber 103. The float valve 7 can float up as
the water level in the water storage chamber 81 rises, and
block the connection between the water storage chamber
81 and the overflow chamber 91 under the action of water
pressure, so that the water storage chamber 81 is dis-
connected from outside atmosphere and is filled with
water. When the float valve 7 is in the accommodation
chamber 103, the water storage chamber 81 is con-
nected to the overflow chamber 91, so that the water
storage chamber 81 is connected to outside atmosphere.
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[0122] Furthermore, the storage tube 10 is arranged
coaxially with the negative pressure tube 63. The water
outlet 64 of the negative pressure generator 6 is arranged
facing the accommodation chamber 103, so that the float
valve 7 in the accommodation chamber 103 can be
pressed down by the water pressure of the inlet water
of the negative pressure generator 6.
[0123] During the first water inlet to the negative pres-
sure generator 6, the inlet water entering the negative
pressure generator 6 to generate negative pressure con-
tinuously enters the water storage chamber 81 from the
water outlet 64 of the negative pressure generator 6,
causing the water level in the water storage chamber
81 to continuously rise, so that the water storage cham-
ber 81 is filled with water. During this process, the float
valve 7 in the accommodation chamber 103 is pressed
down by the water pressure of the inlet water and does
not float up.
[0124] Water supply to the negative pressure genera-
tor 6 is stopped. Because the water pressure of the inlet
water disappears, the float valve 7 floats up to the water
surface in the liquid storage chamber 114 under the
action of water buoyancy.
[0125] During the second water inlet to the negative
pressure generator 6, the float valve 7 tightly blocks the
connection between the water storage chamber 81 and
the overflow chamber 91 under the action of the water
pressure of the inlet water.
[0126] During the floating up process of the float valve
7, it first enters the transition chamber from the accom-
modation chamber 103, and then enters the water sto-
rage chamber 81 from the transition chamber. The sto-
rage tube 10 extending linearly from top to bottom can
reduce the obstruction to the movement of the float valve
7, and furthermore, when the storage tube 10 has a drain
port 105, it is beneficial for discharging water in the water
storage tube 8; the water storage tube 8 extends gradu-
ally inclined from top to bottom, which is beneficial for the
water pressure of the inlet water to push the float valve 7
upward, so that the float valve 7 tightly blocks the con-
nection between the water storage chamber 81 and the
overflow chamber 91, and furthermore, when the storage
tube 10 has a drain port 105, it has a buffering and guiding
effect on the falling of the float valve 7, while preventing
water from remaining on the side wall of the storage tube
10.
[0127] Because the extension directions of the water
storage tube 8 and the storage tube 10 are different, the
transition chamber can convert the moving direction of
the float valve 7, so that the float valve 7 can move from
the accommodation chamber 103 into the water storage
chamber 81 without obstruction, and accurately block the
connection between the water storage chamber 81 and
the overflow chamber 91.
[0128] Further specifically, the water storage tube 8 is
provided with a tapering segment 811 at the connection
between the water storage chamber 81 and the overflow
chamber 91. The tapering segment gradually narrows

into the overflow chamber 91 and is inclined along with
the water storage tube 8. An opening communicating with
the overflow chamber 91 is surrounded by the inner
periphery of the small-size end of the tapering segment
811. A radial dimension of the float valve 7 is smaller than
a radial dimension of the opening.
[0129] Specifically, taking the negative pressure tube
63 extending linearly in the vertical direction as an ex-
ample, the tapering segment is provided at the top of the
water storage tube 8. The opening is a circular opening.
The float valve 7 is spherical. Under the action of the
water pressure of the inlet water, the outer periphery of
the float valve 7 abuts against the inner periphery of the
opening, so that the float valve 7 blocks the opening; the
provision of the tapering segment 811 can increase the
abutting strength between the outer periphery of the float
valve 7 and the opening, and increase the sealing per-
formance between the float valve 7 and the opening.
[0130] It should be noted that the inlet water in the
negative pressure tube 63 enters the water storage tube
8 from the transition chamber. At the same time as the
water storage tube 8 is filled with water, the negative
pressure tube 63 is filled with water.
[0131] The liquid inlet 413 of the dispensing chamber
41 is arranged lower than the negative pressure port 61.
The top cover 5 is provided with a connecting tube 55.
One end of the connecting tube 55 is connected to the
negative pressure port 61. The other end of the connect-
ing tube 55 is connected to the liquid inlet 413 of the
dispensing chamber 41; when the negative pressure
generator 6 supplies flushing water into the dispensing
chamber 41, the inlet water of the negative pressure
generator 6 can flow into the dispensing chamber 41
sequentially through the negative pressure port 61 and
the liquid inlet 413 of the dispensing chamber 41 to flush
the additive, so that the liquid inlet 413 of the dispensing
chamber 41 serves as the water inlet 412 of the dispen-
sing chamber 41.
[0132] The control valve in the dispensing chamber 41
is the second float valve 31. A guide chamber for guiding
the movement of the second float valve 31 is provided in
the dispensing chamber 41. The guide chamber is di-
rectly facing the liquid inlet 413 of the dispensing cham-
ber 41. By the second float valve 31 floating up under
liquid buoyancy to block the liquid inlet 413 of the dis-
pensing chamber 41, blocking of the negative pressure
port 61 is thereby achieved.
[0133] When the water storage tube 8 is filled with
water, the dispensing chamber 41 is simultaneously filled
with additive. Based on the time when the water storage
tube 8 is filled with water, the amount of additive fed from
the liquid storage chamber 114 into the dispensing cham-
ber 41 can be obtained, so that the dispensing chamber
41 can serve as a fixed-volume chamber, thereby obtain-
ing the amount of additive dispensed by the automatic
dispensing device into the washing machine or dish-
washer at one time.
[0134] Furthermore, a blocking rib 65 at the water out-
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let of the negative pressure tube 63 extends from one end
of the water outlet 64 of the negative pressure tube 63 to
the other end of the water outlet 64, so that the water
outlet 64 of the negative pressure tube 63 is divided into
two water outlet regions, preventing the float valve 7 from
entering the negative pressure tube 63 from the two water
outlet regions. The two water inlet regions can restrict the
float valve 7 from entering the negative pressure tube 63,
so that the float valve 7 enters the water storage chamber
81 from the accommodation chamber 103.
[0135] The negative pressure tube 63 and the water
storage tube 8 are located inside the lower housing. The
water inlet 62 of the negative pressure tube 63 extends
into the left chamber.
[0136] In addition, the negative pressure tube 63 can
be integrally formed with the water storage tube 8, and
the storage tube 10 is separately provided from the
negative pressure tube 63 and the water storage tube 8.
[0137] In the embodiment of the present invention, the
storage tube 10 is arranged coaxially with the negative
pressure tube 63. One end of the storage tube 10 is
connected to the negative pressure tube 63 and the water
storage tube 8, and the other end is provided with a drain
port 105. A pressure relief valve 106 that opens and
closes the drain port 105 in response to water pressure
changes is provided at the drain port 105. The pressure
relief valve 106 is provided outside the accommodation
chamber 103. A water passage hole 104 communicating
with the drain port 105 is provided on the accommodation
chamber 103. The float valve 7 opens and closes the
water passage hole 104 in response to water pressure
changes.
[0138] As shown in FIGS. 11 and 14, in the embodi-
ment of the present invention, the drain port 105 is used to
drain the water in the filled water storage tube 8 and
negative pressure tube 63 into the washing machine. The
purpose of providing the pressure relief valve 106 is, on
the one hand, to open the drain port 105 so that the water
in the tube can be drained, and on the other hand, to close
the drain port 105 to prevent the water in the tube from
being drained from the drain port 105 when the float valve
7 blocks the connection between the water storage
chamber 81 and the overflow chamber 91.
[0139] Specifically, an annular separating rib 107 coax-
ial with the storage tube 10 is provided on an inner wall of
the storage tube 10. A central opening of the annular
separating rib 107 forms the water passage hole 104. The
annular separating rib 107 divides the interior of the
storage tube 10 into a first chamber segment 101 con-
nected to the water storage tube 8 and the negative
pressure tube 63 and a second chamber segment 102
provided with the drain port 105. The annular separating
rib 107 and an inner periphery of the first chamber seg-
ment 101 form the accommodation chamber 103. The
pressure relief valve 106 is provided in the second cham-
ber segment 102.
[0140] Taking the negative pressure tube 63 extending
in the vertical direction as an example, the float valve 7 is

provided on the upper part of the annular separating rib
107, and moves downward under the action of water
pressure to block the water passage hole 104. The
pressure relief valve 106 is provided on the lower part
of the annular separating rib 107, and blocks the drain
port 105 when the float valve 7 blocks the water passage
hole 104.
[0141] The annular separating chamber is inclined
gradually from top to bottom toward the inside of the first
chamber segment 101 to form an accommodation cham-
ber 103 matching the float valve 7 with the inner wall of the
first chamber segment 101.
[0142] The pressure relief valve 106 comprises a valve
core 1061 reciprocally moving in an axial direction of the
second chamber segment 102 and a return spring 1062
providing a return force for returning the valve core 1061.
The return spring 1062 is fitted around an outer periphery
of the valve core 1061. One end of the return spring 1062
is connected to the valve core 1061 and the other end is
connected to an inner wall of the storage tube 10 at an
outer periphery of the drain port 105. A protrusion 1063 is
provided at an end of the valve core 1061 facing the water
passage hole 104. The protrusion 1063 passes through
the water passage hole 104 to abut against the float valve
7 to support the float valve 7.
[0143] Furthermore, the bottom of the valve core 1061
is exposed outside the drain port 105. The storage tube
10 extends out of the lower housing 12 through the
dispensing outlet 121, so that the drain port 105 extends
out of the lower housing 12.
[0144] Taking the negative pressure tube 63 extending
linearly in the vertical direction as an example, the valve
core 1061 gradually narrows from top to bottom. The top
of the valve core 1061 is the large-size end of the valve
core 1061. The bottom of the valve core 1061 is the small-
size end of the valve core 1061. The portion of the valve
core 1061 between the top and the bottom of the valve
core 1061 is used to block the drain port 105, so that when
the valve core 1061 blocks the drain port 105, the small-
size end of the valve core 1061 is exposed outside the
housing, so that an upward force can be applied to the
small-size end of the valve core 1061, so that the return
spring 1062 extends and the valve core 1061 returns to its
original position.
[0145] Furthermore, the drain port 105 is provided at
the bottom of the second chamber segment 102. A
cylindrical guide rib 108 coaxial with the drain port 105
is provided at the bottom of the second chamber segment
102. The lower portion of the return spring 1062 is fitted
around the outer periphery of the cylindrical guide rib 108.
The top of the return spring 1062 is connected to the
large-size end of the valve core 1061. The bottom of the
return spring 1062 abuts against the bottom end face of
the second chamber segment 102. The top and bottom of
the guide rib 108 are respectively provided with open-
ings. The opening at the top of the guide rib 108 allows the
valve core 1061 to be inserted. The opening at the bottom
of the guide rib 108 forms the drain port 105. The valve

5

10

15

20

25

30

35

40

45

50

55



17

31 EP 4 741 563 A1 32

core 1061 moves up and down in the guide rib 108. When
the inner periphery of the valve core 1061 abuts against
the outer periphery of the guide rib 108, the guide rib 108
is blocked, thereby blocking the drain port 105.
[0146] Specifically, during the first water inlet to the
negative pressure generator 6, the float valve 7 is
pressed down by the water pressure of the inlet water
in the accommodation chamber 103. The float valve 7
tightly abuts against the inner wall of the accommodation
chamber 103, blocking the water passage hole 104. The
valve core 1061 drives the float valve 7 to move down-
ward to block the drain port 105. The return spring 1062 is
compressed.
[0147] Water supply to the negative pressure genera-
tor 6 is stopped. The water pressure of the inlet water
disappears. The float valve 7 floats up to the water sur-
face of the water storage chamber 81 under the action of
buoyancy. The return spring 1062 extends. The valve
core 1061 returns to its original position, opening the
drain port 105. During this process, a small portion of
the water in the water storage tube 8 enters the washing
machine through the drain port 105.
[0148] During the second water inlet to the negative
pressure generator 6, the float valve 7 blocks the con-
nection between the water storage chamber 81 and the
overflow chamber 91 under the action of the water pres-
sure of the inlet water. The valve core 1061 moves down-
ward under the action of the water pressure of the inlet
water to block the drain port 105. The return spring 1062
is compressed.
[0149] Water supply to the negative pressure genera-
tor 6 is stopped. The water pressure of the inlet water
disappears. The return spring 1062 extends. The valve
core 1061 returns to its original position. The valve core
1061 opens the drain port 105. The stored water in the
water storage tube 8 and the negative pressure tube 63 is
drained from the drain port 105 into the washing machine.
[0150] The dispensing method of the additive dispen-
sing device is as follows:
During the first water inlet to the negative pressure tube
63, the negative pressure tube 63 generates negative
pressure. The negative pressure draws the dispensing
chamber 41, causing the check valve 415 to automati-
cally open. As water is continuously supplied to the
negative pressure tube 63, the additive in the liquid
storage chamber 114 is continuously drawn into the
dispensing chamber 41. At this time, the float valve 7
moves downward under the action of the water pressure
of the inlet water to block the water passagehole 104. The
float valve 7 drives the valve core 1061 to move down-
ward. The valve core 1061 blocks the drain port 105. The
return spring 1062 is compressed. The inlet water of the
negative pressure tube 63 continuously enters the water
storage tube 8.
[0151] After water is supplied to the negative pressure
tube 63 for a set time, when the water storage tube 8 is
filled with water, the dispensing chamber 41 is simulta-
neously filled with additive. The first float valve 414 blocks

the liquid inlet 413 of the dispensing chamber 41, thereby
blocking the negative pressure port 61. The inside of the
dispensing chamber 41 is no longer drawn. The check
valve 415 automatically closes. The pressure in the dis-
pensing chamber 41 is insufficient to cause the second
float valve 31 to open so that the siphon structure 3
produces siphon action.
[0152] After the dispensing chamber 41 is filled with
additive, water supply to the negative pressure tube 63 is
stopped. Under the action of water buoyancy, the float
valve 7 floats up to the water surface in the water storage
chamber. The return spring 1062 extends. The valve core
1061 returns to its original position, opening the drain port
105.
[0153] During the second water inlet to the negative
pressure tube 63, under the action of the water pressure
of the inlet water, the float valve 7 blocks the connection
between the water storage chamber 81 and the overflow
chamber 91. The return spring 1062 is compressed. The
valve core 1061 moves downward to block the drain port
105. At this time, the inlet water is ejected from the
negative pressure port 61 and enters the dispensing
chamber 41 through the liquid inlet 413 of the dispensing
chamber 41, flushing the additive in the dispensing
chamber 41. The water pressure causes the second float
valve 31 in the siphon structure 3 to open. The water in the
dispensing chamber 41 is discharged through the dis-
pensing tube 56 into the lower housing 12 under the
siphon action, and then dispensed into the washing
machine from the dispensing outlet 121 of the lower
housing 12, realizing dispensing of the additive.
[0154] After flushing of the additive is completed, water
supply to the negative pressure tube 63 is stopped, the
water pressure of the inlet water disappears, and the
return spring 1062 extends. The valve core 1061 returns
to its original position. The valve core 1061 opens the
drain port 105. The stored water in the water storage tube
8 and the negative pressure tube 63 is drained from the
drain port 105 into the washing machine.
[0155] The automatic dispensing device 100 de-
scribed in this embodiment can be installed on the door
200 of the drum washing machine. The dispensing outlet
411 of the automatic dispensing device is connected to
the drum 400 of the drum washing machine, so that the
washing additive mixture or inlet water is dispensed into
the drum 400.
[0156] The above descriptions are only preferred em-
bodiments of the present invention and are not intended
to limit the present invention in any form. Although the
present invention has been disclosed as above with
preferred embodiments, it is not intended to limit the
present invention. Any person skilled in the art, without
departing from the scope of the technical solutions of the
present invention, can make slight changes or modifica-
tions to equivalent embodiments using the technical
content disclosed above. In the above embodiments,
the implementation schemes can also be further com-
bined or replaced. Any simple modifications, equivalent
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changes, and modifications made to the above embodi-
ments based on the technical essence of the present
invention without departing from the content of the tech-
nical solutions of the present invention still fall within the
scope of the present invention.

Claims

1. A drum washing machine, comprising a drum,
wherein a door capable of being opened and closed
is provided at a drum opening;
characterized in that:

an automatic dispensing device is mounted on
the door; wherein
the automatic dispensing device comprises:

a liquid storage chamber for storing wash-
ing additives;
a water supply waterway for controllably
introducing water flow into the drum wash-
ing machine; and
an automatic dispensing mechanism for
extracting the washing additives stored in
the liquid storage chamber and dispensing
the washing additives into the drum of the
drum washing machine along with the water
flow introduced by the water supply water-
way.

2. The drum washing machine according to claim 1,
wherein,

a dispensing chamber is provided on the door;
the dispensing chamber has a water inlet, and
an outlet of the water supply waterway is con-
nected to the water inlet of the dispensing cham-
ber;
the dispensing chamber has a liquid inlet, and a
liquid outlet of the liquid storage chamber is
connected to the dispensing chamber via the
automatic dispensing mechanism, utilizing the
automatic dispensing mechanism to controlla-
bly extract the washing additives stored in the
liquid storage chamber into the dispensing
chamber;
the dispensing chamber has a dispensing outlet,
and the dispensing outlet is connected to the
drum for dispensing the washing additives an-
d/or the inlet water flow in the dispensing cham-
ber into the drum.

3. The drum washing machine according to claim 2,
wherein,

the automatic dispensing mechanism com-
prises a pump,

wherein an inlet of the pump is connected to the
liquid outlet of the liquid storage chamber, and
an outlet of the pump is connected to the liquid
inlet of the dispensing chamber, for pumping the
washing additives contained in the liquid sto-
rage chamber into the dispensing chamber by a
suction force generated when the pump oper-
ates;
and/or;
the automatic dispensing mechanism com-
prises a negative pressure suction structure,
wherein a negative pressure flow channel is
formed inside the negative pressure suction
structure, the negative pressure flow channel
has a negative pressure port, the negative pres-
sure port is connected to the liquid outlet of the
liquid storage chamber, and
the negative pressure flow channel is connected
in the water supply waterway, for forming nega-
tive pressure at the negative pressure port using
inlet water flow flowing through the negative
pressure flow channel, and then using the ne-
gative pressure to draw the washing additives
contained in the liquid storage chamber into the
dispensing chamber.

4. The drum washing machine according to claim 2,
wherein,

the automatic dispensing mechanism com-
prises a control valve waterway,
wherein the liquid outlet of the liquid storage
chamber is controllably connected to the liquid
inlet of the dispensing chamber via the control
valve waterway, for dispensing the washing ad-
ditives in the liquid storage chamber into the
dispensing chamber by gravity when con-
nected;
preferably, a control valve for controlling con-
nection and disconnection is installed on the
control valve waterway, and the control valve
is any one or combination of an electrically con-
trolled valve, a float valve, and a push-bounce
valve.

5. The drum washing machine according to any one of
claims 1 to 4, wherein,

the drum washing machine comprises a hous-
ing, the drum is installed inside the housing, and
a laundry loading opening is provided on the
housing corresponding to a drum opening, for
forming a passage for loading and unloading
laundry in the drum;
a door capable of opening and closing the laun-
dry loading opening is installed on the housing,
and the automatic dispensing device is installed
on the door.
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6. The drum washing machine according to claim 5,
wherein,
the door is provided with a protruding portion pro-
truding toward an inside of the housing, at least a
portion of the protruding portion is extended into the
drum opening, the automatic dispensing device is
installed in a hollow chamber provided on the pro-
truding portion, and the dispensing outlet of the dis-
pensing chamber of the automatic dispensing device
is configured to face an inside of the drum.

7. The drum washing machine according to claim 5,
wherein,
the water supply waterway is provided on the hous-
ing of the drum washing machine, a spray head is
provided at an outlet of the water supply waterway,
the spray head has a water spray port for spraying
water flow outward, and the water spray port is
configured to face the water inlet of the dispensing
chamber of the automatic dispensing device pro-
vided on the door.

8. The drum washing machine according to claim 7,
wherein,
the water inlet of the dispensing chamber is arranged
vertically upward; when the door is in a closed posi-
tion, the spray head is located vertically above the
water inlet of the dispensing chamber, and the water
spray port is located directly below the spray head,
arranged coaxially with the water inlet of the dispen-
sing chamber and provided vertically downward.

9. The drum washing machine according to claim 5,
wherein,
the protruding portion provided on the door is made
of transparent material, and at least a portion of the
protruding portion is arranged in a staggered manner
with the automatic dispensing device, for allowing
user to observe the inside of the drum through the
drum opening from the staggered portion.

10. The drum washing machine according to claim 5,
wherein,

a filling port is provided at a top of the liquid
storage chamber for user to inject the washing
additives into the liquid storage chamber;
the liquid outlet of the liquid storage chamber is
located at a bottom of the liquid storage cham-
ber, connected to the dispensing chamber via
the automatic dispensing mechanism;
preferably, an openable and closable cover is
installed at the filling port of the liquid storage
chamber.

11. The drum washing machine according to any one of
claims 2 to 10, wherein,
a siphon tube structure is provided at the dispensing

outlet of the dispensing chamber, for intercepting
and mixing the washing additives and inlet water
flow flowing into the dispensing chamber to form a
washing additive mixture, and dispensing the wash-
ing additive mixture into the drum along with the inlet
water flow.

12. The drum washing machine according to claim 11,
wherein,
the siphon tube structure comprises:

a siphon tube provided at the dispensing outlet
at a bottom of the dispensing chamber, extend-
ing vertically upward into the dispensing cham-
ber;
a siphon cap fitted over a top of the siphon tube,
having a sleeve portion extending downward
and fitted around a periphery of the siphon tube;
a first predetermined height difference exists
between a bottom end of the sleeve portion of
the siphon cap and a bottom wall of the dispen-
sing chamber, and a second predetermined
height difference exists between a top of the
siphon cap and the top of the siphon tube, for
triggering a siphon effect when a liquid level in
the liquid storage chamber reaches the top of
the siphon tube, such that the washing additive
mixture in the liquid storage chamber flows to-
ward the dispensing outlet of the dispensing
chamber along a gap between the siphon cap
and the siphon tube and a flow channel inside
the siphon tube.

13. An automatic dispensing device, wherein a liquid
storage chamber and a dispensing chamber are
provided inside the automatic dispensing device, a
liquid outlet communicating with the dispensing
chamber is provided on the liquid storage chamber,
a water inlet is provided on the dispensing chamber,
characterized in that, a switch structure is provided
in the dispensing chamber for opening and closing
the water inlet, and for opening and closing the liquid
outlet as a liquid level in the dispensing chamber
changes.

14. The automatic dispensing device according to claim
13, wherein, the switch structure comprises a push-
bounce switch provided at the water inlet and a
floating switch provided at the liquid outlet, the
push-bounce switch is configured to move recipro-
cally relative to the water inlet in a water inflowing
direction to open and close the water inlet, and the
floating switch is configured to move reciprocally
relative to the liquid outlet in a liquid outflowing
direction to open and close the liquid outlet;
the push-bounce switch is configured to open and
close the water inlet in response to changes in inlet
water pressure, the floating switch is linked with the
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push-bounce switch to open the liquid outlet when
the water inlet is opened, and disengages from the
push-bounce switch to close the liquid outlet as the
liquid level in the dispensing chamber rises.

15. The automatic dispensing device according to claim
14, wherein, the push-bounce switch comprises a
push-bounce rod and a return spring, both ends of
the return spring are connected to a first end of the
push-bounce rod and a side wall of the dispensing
chamber respectively, a second end of the push-
bounce rod is a blocking end for blocking the water
inlet, and
the floating switch is provided on an outer periphery
of the push-bounce rod and is slidably connected to
the outer periphery of the push-bounce rod in an axial
direction of the push-bounce rod.

16. The automatic dispensing device according to claim
15, wherein, a boss portion radially protruding is
provided on the outer periphery of the push-bounce
rod, a through-hole is provided in the boss portion, an
axis of the through-hole is parallel to an axis of the
push-bounce rod,

the floating switch is a columnar structure, the
floating switch is fitted in the through-hole and is
slidably connected to an inner periphery of the
through-hole, and
a blocking portion for blocking the liquid outlet is
provided on an end wall of the floating switch,
and the blocking portion is exposed outside the
through-hole.

17. The automatic dispensing device according to claim
16, wherein, a slider radially protruding is provided
on an outer periphery of the floating switch, a strip-
shaped slideway communicating with the through-
hole is provided on a peripheral wall of the through-
hole,
one end of the strip-shaped slideway is a blocking
end and an other end is an open end, the slider is
inserted in the strip-shaped slideway through the
open end of the strip-shaped slideway, and passes
through the strip-shaped slideway to be slidable in
the strip-shaped slideway.

18. The automatic dispensing device according to claim
17, wherein, a torsion spring circumferentially ex-
tending is provided on an outer peripheral wall of the
through-hole, a middle portion of the torsion spring is
fitted around a periphery of the slider passing
through the strip-shaped slideway, protruding por-
tions are provided on both sides of the strip-shaped
slideway on the outer peripheral wall of the through-
hole, both sides of the torsion spring are respectively
fitted around peripheries of the two protruding por-
tions, and the torsion spring is used to provide a

return force for returning the floating switch and
the push-bounce rod.

19. The automatic dispensing device according to claim
15, wherein, the push-bounce switch further com-
prises a locking rod, the locking rod has a locking
segment, a sliding groove axially extending is pro-
vided on the outer periphery of the push-bounce rod,
a locking groove is provided in the sliding groove, the
locking segment is slidable in the sliding groove, and
the locking segment is inserted into the locking
groove to lock the push-bounce rod when the locking
segment slides into a locking position in the sliding
groove.

20. The automatic dispensing device according to claim
19, wherein, the sliding groove comprises a first
groove segment, and a second groove segment
and a third groove segment formed by bifurcation
of the first groove segment, a switching chamber is
formed at an intersection of the first groove segment,
the second groove segment, and the third groove
segment, a rib is provided in the switching chamber,
and a recessed portion recessed toward the first
groove segment is provided on the rib,
the recessed portion is configured to cooperate with
an inner wall of the switching chamber to form the
locking groove, and the locking segment is config-
ured to periodically move sequentially in the first
groove segment, the second groove segment, the
locking groove, and the third groove segment.

21. The automatic dispensing device according to claim
15, wherein, the dispensing chamber is provided
with a guide portion being in tubular shape and
protruding outward from the dispensing chamber,
a water inlet and a water outlet communicating with
the water inlet of the dispensing chamber are pro-
vided at top and bottom ends of the guide portion
respectively, an annular limiting portion is radially
protruded on an inner periphery of the guide portion,
and the second end of the push-bounce rod is ex-
tended into the guide portion through a water outlet of
the guide portion to abut against the annular limiting
portion and block an opening surrounded by an inner
periphery of the annular limiting portion.

22. The automatic dispensing device according to any
one of claims 13‑21, wherein, the liquid storage
chamber and the dispensing chamber are distribu-
ted vertically, the liquid outlet is provided at a bottom
of the liquid storage chamber, and the water inlet is
provided at a top of the dispensing chamber.

23. An automatic dispensing device, wherein a liquid
storage chamber, a dispensing chamber, and a ne-
gative pressure generator are provided inside the
automatic dispensing device, a liquid outlet commu-
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nicating with the dispensing chamber is provided on
the liquid storage chamber, a water outlet and a
negative pressure port communicating with the dis-
pensing chamber are provided on the negative pres-
sure generator,

a first control valve that opens and closes the
liquid outlet in response to negative pressure
changes and a second control valve that opens
and closes the negative pressure port in re-
sponse to liquid level changes are provided in
the dispensing chamber,
characterized in that, a water storage chamber
capable of being connected to and discon-
nected from outside atmosphere is provided at
the water outlet.

24. The automatic dispensing device according to claim
23, wherein, an overflow chamber is connected to
the water storage chamber, an overflow port com-
municating with outside atmosphere is provided on
the overflow chamber, a water inlet and a water outlet
of the negative pressure generator are connected
with each other through a constriction tube, the
negative pressure port is provided on the constriction
tube, the overflow port is higher than the negative
pressure port, and a connection between the water
storage chamber and the overflow chamber is lower
than the negative pressure port.

25. The automatic dispensing device according to claim
24, wherein, the negative pressure generator com-
prises a negative pressure tube linearly extending,
the water inlet and the water outlet of the negative
pressure generator are provided at both ends of the
negative pressure tube respectively,

a water storage tube forming the water storage
chamber is provided at the water outlet of the
negative pressure generator, the water storage
tube is arranged inclined relative to the negative
pressure tube, one end of the water storage tube
is in communication with a water outlet end of the
negative pressure tube, and an other end is
connected to an overflow tube that is parallel
to the negative pressure tube and forms the
overflow chamber,
one end of the overflow tube is connected to the
water storage tube, and an other end is provided
with the overflow port.

26. The automatic dispensing device according to claim
25, wherein, a storage tube is provided at an inter-
section of the water storage tube and the negative
pressure tube, an accommodation chamber is
formed inside the storage tube, a float valve that
connects and disconnects a connection between
the water storage chamber and the overflow cham-

ber in response to liquid level changes is provided in
the accommodation chamber, and the water outlet of
the negative pressure generator is configured to face
the accommodation chamber.

27. The automatic dispensing device according to claim
26, wherein, the water storage tube is provided with a
tapering segment at the connection between the
water storage chamber and the overflow chamber,
the tapering segment is configured to gradually nar-
row into the overflow chamber and is inclined along
with the water storage tube, an opening communi-
cating with the overflow chamber is surrounded by
an inner periphery of a small-size end of the tapering
segment, and a radial dimension of the float valve is
smaller than a radial dimension of the opening.

28. The automatic dispensing device according to claim
27, wherein, a blocking rib is provided at the water
outlet of the negative pressure generator, the block-
ing rib is configured to divide the water outlet of the
negative pressure generator into a plurality of water
outlet regions for restricting the float valve from en-
tering the negative pressure tube.

29. The automatic dispensing device according to claim
26, wherein, the storage tube is arranged coaxially
with the negative pressure tube, one end of the
storage tube is connected to the negative pressure
tube and the water storage tube, and an other end is
provided with a drain port, a pressure relief valve that
opens and closes the drain port in response to water
pressure changes is provided at the drain port, the
pressure relief valve is provided outside the accom-
modation chamber, a water passage hole commu-
nicating with the drain port is provided on the accom-
modation chamber, and the water passage hole is
opened or closed by the float valve in response to
water pressure changes.

30. The automatic dispensing device according to claim
29, wherein, an annular separating rib coaxial with
the storage tube is provided on an inner wall of the
storage tube, the water passage hole is formed by a
central opening of the annular separating rib, the
annular separating rib is configured to divide an
interior of the storage tube into a first chamber seg-
ment connected to the water storage tube and the
negative pressure tube and a second chamber seg-
ment provided with the drain port, the accommoda-
tion chamber is formed by the annular separating rib
and an inner periphery of the first chamber segment,
and the pressure relief valve is provided in the sec-
ond chamber segment.

31. The automatic dispensing device according to claim
30, wherein, the pressure relief valve comprises a
valve core reciprocally moving in an axial direction of
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the second chamber segment and a return spring
providing a return force for returning the valve core,
the return spring is fitted around an outer periphery of
the valve core, one end of the return spring is con-
nected to the valve core and an other end is con-
nected to an inner wall of the storage tube at an outer
periphery of the drain port, a protrusion is provided at
an end of the valve core facing the water passage
hole, and the protrusion is configured to pass
through the water passage hole to abut against
the float valve.

32. The automatic dispensing device according to any
one of claims 23‑31, wherein, the liquid storage
chamber and the dispensing chamber are distribu-
ted vertically, the liquid outlet is provided at a bottom
of the liquid storage chamber, and a liquid inlet
communicating with the negative pressure port is
provided at a top of the dispensing chamber.
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