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(54) DEVICE FOR PREVENTING SPRAY PIPE ORIFICE OF ROLLER WASHING MACHINE FROM 
DRIPPING WATER, AND ROLLER WASHING MACHINE

(57) A device for preventing water leakage at end of
the spray pipe in drum washing machine is provided to
solve the technical problem of residual water in the spray
pipe (3) after washing of the drum washing machine is
ended. The device comprises a faucet (5), a water inlet
valve (1), a spray pipe (3), a detergent tank (6) and a
spray device (4), wherein the water inlet valve (1) is con-
nected to the faucet (5); the water inlet valve (1) is pro-
vided with a solenoid valve (2); the water inlet end of the
spray pipe (3) is connected to the solenoid valve (2); the
water outlet end of the spray pipe (3) is connected to the
spray device (4); and the spray pipe (3) and the detergent
tank (6) are connected by means of a channel. Because
the detergent tank (6) is communicated with the atmos-
phere, the spray pipe (3) is communicated with the air
by means of the channel. As the spraying finished and
the solenoid valve (2) is closed, the inside pressure of
the spray pipe (3) is balanced with the atmosphere, there-
by residual water in the spray pipe (3) could be drained
out.
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Description

Technical Field

[0001] The present invention relates to the field of
washing machine, and more particularly, to a device pre-
venting water leakage at ends of spray pipe in drum
washing machine and a drum washing machine compris-
ing the device.

Background

[0002] The drum washing machine is used to wash
laundry by rotating the drum. After the washing proce-
dure, foam or other substances produced during cleaning
are left in the drum or attached to the viewing window.
In order to rinse the inside of the drum and the viewing
window, a sprinkler system is typically provided.
[0003] As shown in Fig. 1, the sprinkler system is typ-
ically provided on the top of the drum, which includes a
water inlet valve 1, a solenoid valve 2, a spray pipe 3 and
a spray device 4 with a plurality of spray nozzles; wherein
the water inlet valve 1 is connected to a faucet 5 to supply
water for laundry; the water inlet valve 1 is further con-
nected to the solenoid valve 2, the solenoid valve 2 is
further connected to the water inlet end of the spray pipe
3, the water outlet end of the spray pipe 3 is connected
to the spray device 4, and a plurality of spray nozzles of
the spray device 4 are provided on the inner side wall of
the drum 8, and also on the side of the viewing window.
After the laundry, the solenoid valve 2 is opened and
water flows into the spray device 4 through the spray pipe
3 and sprays out through the spray nozzles of the spray
device 4, the inside of the drum 8 and the viewing window
are rinsed with the sprayed water. The washing program
ends once the rinsing is finished and the solenoid valve
2 is closed.
[0004] Once the solenoid valve 2 is closed, the inside
of the drum forms an enclosed sealing space that further
results in the spray pipe of the spray device is in a sealing
status. Accordingly, water inside the spray pipe cannot
be drained out. The next time when users open the door
of washing machine to do laundry, the residual water in
the spray pipe may leak out to the floor.
[0005] In order to solve the problem, the present in-
vention provides a device for preventing water leakage
of spray pipe in drum washing machine and a drum wash-
ing machine including the device.

Summary of the Invention

[0006] In order to solve the above technical problems,
the following technical solution is provided.
[0007] Provided is a device for preventing water leak-
age at end of the spray pipe in drum washing machine,
including a faucet, a water inlet valve, a spray pipe, a
detergent tank and a spray device, wherein the water
inlet valve is connected to the faucet; the water inlet valve

is provided with a solenoid valve; the water inlet end of
the spray pipe is connected to the solenoid valve; the
water outlet end of the spray pipe is connected to the
spray device; and the spray pipe and the detergent tank
are connected by means of a channel.
[0008] Further a section of the spray pipe is disposed
outside the housing of the detergent tank; and the chan-
nel is formed by means of a one-way valve mounted be-
tween the spray pipe and the housing of the detergent
tank.
[0009] Further a section of the spray pipe is disposed
outside the housing of the detergent tank; and the chan-
nel is formed by means of a structure that the wall of the
spray pipe is connecting to a vent hole opened on the
housing of the detergent tank through a branch pipe.
[0010] Further the spray pipe passes through the in-
side of the detergent tank; and the channel is formed by
a one-way valve mounted on the part of the spray pipe
wall inside the detergent tank.
[0011] Further the spray pipe passes through the in-
side of the detergent tank; and the channel is formed by
means of a vent hole opened on the part of the spray
pipe wall inside the detergent tank.
[0012] Further a section of the spray pipe disposed out-
side of the detergent tank housing; and a section of the
spray pipe wall is integrated with the detergent tank hous-
ing; the channel is formed by a vent hole opened on the
section of the spray pipe wall integrated with the deter-
gent tank housing.
[0013] Further a section of the spray pipe disposed out-
side of the detergent tank housing; and a section of the
spray pipe wall is integrated with the detergent tank hous-
ing; the channel is formed by a one-way valve arranged
on the section of the spray pipe wall integrated with the
detergent tank housing.
[0014] Further a section of the spray pipe disposed in-
side of the detergent tank housing; and a section of the
spray pipe wall is integrated with the detergent tank hous-
ing; the channel is formed by a one-way valve arranged
on the non-integrated section of the spray pipe wall away
from the detergent tank housing.
[0015] Further a section of the spray pipe disposed in-
side of the detergent tank housing; and a section of the
spray pipe wall is integrated with the detergent tank hous-
ing; the channel is formed by a vent hole opened on the
non-integrated section of the spray pipe wall away from
the detergent tank housing.
[0016] The present invention further provides a drum
washing machine comprising a device for preventing wa-
ter leakage of spray pipe in drum washing machine, the
device comprising a faucet, a water inlet valve, a spray
pipe, a detergent tank and a spray device, wherein the
water inlet valve is connected to the faucet; the water
inlet valve is provided with a solenoid valve; the water
inlet end of the spray pipe is connected to the solenoid
valve; the water outlet end of the spray pipe is connected
to the spray device; and the spray pipe and the detergent
tank are connected to a channel.
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[0017] Compared with the prior art, the advantages
and the positive effects of the present invention are: by
means of the channel between the spray pipe and the
detergent tank communicated with the atmosphere, the
spray pipe communicates with the atmosphere as well.
As the solenoid valve closed after the washing proce-
dure, residual water caused by the sealed internal space
leaving in the spray pipe will suffer atmosphere pressure
and flow out to the drum because the spray pipe com-
municates with the atmosphere, accordingly there will be
no water leaking out on the floor when users open the
door next time, thereby improving user experience.

Description of the drawings

[0018]

Figure 1 is a schematic view showing the traditional
sprinkler system of a drum washing ma-
chine;

Figure 2 is a schematic view showing the device for
pre-venting water leakage at end of the
spray pipe in drum washing machine of the
present invention;

Figure 3 is a schematic view showing the device for
preventing water leakage at end of the
spray pipe in drum washing machine ac-
cording to an embodiment of the present
invention;

Figure 4 is a schematic view showing the device for
preventing water leakage at end of the
spray pipe in drum washing machine ac-
cording to an embodiment of the present
invention;

Figure 5 is a schematic view showing the device for
preventing water leakage at end of the
spray pipe in drum washing machine ac-
cording to an embodiment of the present
invention;

Figure 6 is a schematic view showing the device for
preventing water leakage at end of the
spray pipe in drum washing machine ac-
cording to an embodiment of the present
invention;

Figure 7 is a schematic view showing the device for
preventing water leakage at end of the
spray pipe in drum washing machine ac-
cording to an embodiment of the present
invention;

Figure 8 is a schematic view showing the device for
preventing water leakage at end of the
spray pipe in drum washing machine ac-
cording to an embodiment of the present
invention;

Figure 9 is a schematic view showing the device for
preventing water leakage at end of the
spray pipe in drum washing machine ac-
cording to an embodiment of the present

invention;
Figure 10 is a schematic view showing the device for

preventing water leakage at end of the
spray pipe in drum washing machine ac-
cording to an embodiment of the present
invention;

Fig. 11 is a schematic view showing the device for
preventing water leakage at end of the
spray pipe in drum washing machine ac-
cording to an embodiment of the present
invention.

Detailed description of the preferred embodiments

[0019] Hereinafter, specific embodiments of the
present invention will be described in further detail with
reference to the accompanying drawings.
[0020] As shown in Fig. 2, it is a schematic view show-
ing the device for preventing water leakage at end of the
spray pipe in drum washing machine. The device com-
prises a faucet 5, a water inlet valve 1, a spray pipe 3, a
detergent tank 6 and a spray device 4; wherein the water
inlet valve 1 is provided with a solenoid valve 2; the water
inlet end of the spray pipe 3 is connected to a solenoid
valve; the water outlet end of the spray pipe 3 is connect-
ed to the spray device 4; and the spray pipe 3 and the
detergent tank 7 are connected by means of a channel 7.
[0021] By means of the channel 7 between the spray
pipe 3 and the detergent tank 6 communicated with the
atmosphere, the spray pipe 3 communicates with the at-
mosphere as well. As the solenoid valve 2 closed after
the washing procedure, residual water caused by the
sealed internal space leaving in the spray pipe 3 will suffer
atmosphere pressure and flow out to the drum because
the spray pipe 3 communicates with the atmosphere.
There will be no residual water in the spray pipe 3 and
will be no residual water leaking out on the floor when
users open the door next time, thereby improving user
experience.
[0022] After the washing procedure, the solenoid valve
2 connected to the sprinkler pipe 3 is opened, and water
from the faucet 5 flows to the spray pipe 3, and then into
the spray device 4, and the inside of the drum and the
viewing window are rinsed with water sprayed by the
spray device 4. During the spray process, the water flows
into the spray pipe 3, and the water is also introduced
into the channel 7. But as long as the channel 7 is de-
signed to be thinner or smaller than the spray pipe 3, the
amount of water in the channel 7 could be negligible. The
water in the channel 7 may flow into the detergent tank
6 because they are communicated with, and then flow to
the drum through the detergent tank 6.
[0023] The form of the channel could be various and
is not limited in the present invention. However, it should
be ensured that the spray pipe 3 is communicated with
the detergent tank 6 allowing air passing through, thus
the spray pipe 3 is communicated with the atmosphere
through the detergent tank 6.
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[0024] Hereinafter, several embodiments are provided
to illustrate the device preventing water leakage of spray
pipe in drum washing machine of the present invention
in detail.
[0025] As shown in Fig. 3, a section of the spray pipe
3 is provided outside the housing of the detergent tank
6, selectively on the upper side, on the lower side, on the
left side or on the right side. In this embodiment, the chan-
nel 7 is formed by means of a one-way valve disposed
between the spray pipe 3 and the housing of the deter-
gent tank 6. To be specific, a vent hole 71 is opened on
the housing of the detergent tank 6. The end A of the
one-way valve 7 is arranged on the pipe wall of the spray
pipe 3 and the end P of the one-way valve 7 passes
through the vent hole 71 on the detergent tank housing.
After the washing procedure, the solenoid valve 2 is
opened, and the inside of the drum, as well as the viewing
window are rinsed by the sprayed water, force due to
water flow exerts on the one-way valve port to close it,
further shut off the air flow between the end A and the
end P; when the spray step finishes and the solenoid
valve 2 is closed, the interior pressure of the spray pipe
3 drops so that the valve port of the one-way valve 7 is
opened, air flows from the end P to the end A, and even-
tually flows into the spray pipe 3. Accordingly, the interior
pressure of the spray pipe 3 and the exterior pressure
outside the pipe end is balanced, thereby the residual
water in the spray pipe 3 could exhaust.
[0026] As shown in Fig. 4, a section of the spray pipe
3 is located outside of the housing of the detergent tank
6, selectively on the upper side, on the lower side, on the
left side or on the right side. The channel 7 is formed by
means of a structure as follows. Specifically, a vent hole
71 is opened on the housing of the detergent tank 6, a
branch pipe 72 thinner than the spray pipe 3 is provided
on the pipe wall of the spray pipe 3, and thus the branch
pipe 72 is communicated with the vent hole 71 to build
on the channel between the spray pipe 3 and the deter-
gent tank 6. After the washing procedure, the solenoid
valve 2 is opened, and the inside of the drum, as well as
the viewing window are rinsed by the sprayed water. Dur-
ing the spray process, on one hand, a small part of water
flows to the vent hole 71 from the branch pipe 72, and
then to the detergent tank 6, and eventually flows into
the drum, on the other hand most water flows from the
spray pipe 3 to the spray device 4 for spray. When the
spray step finishes and the solenoid valve 2 is closed,
the interior of the spray pipe 3 is communicated with the
detergent tank 6 via the channel, so that the pressure is
balanced due to the fact that the detergent tank 6 is com-
municated with the atmosphere, and then the residual
water flows out from the spray pipe.
[0027] As shown in Fig. 5, the spray pipe 3 passes
through the inside of the detergent tank 6. The channel
7 is a one-way valve disposed on the pipe wall of the part
of the spray pipe 3 inside the detergent tank 6. The end
A of the one-way valve is arranged facing to the wall of
the spray pipe. After the washing procedure, the solenoid

valve 2 is opened, and the inside of the drum, as well as
the viewing window are cleaned by the sprayed water,
force due to water flow exerts on the one-way valve port
to close it, further shut off the air flow between the end
A and the end P; when the spray step finishes and the
solenoid valve 2 is closed, the interior pressure of the
spray pipe 3 drops so that the valve port of the one-way
valve 7 is opened, air flows from the end P to the end A,
and eventually flows into the spray pipe 3. Accordingly,
the interior pressure of the spray pipe 3 and the exterior
pressure outside the pipe end are balanced, so that the
residual water in the spray pipe 3 could be drained out.
[0028] As shown in Fig. 6, the spray pipe 3 passes
through the inside of the detergent tank 6. The channel
7 is formed by means of a structure that a vent hole 71
is opened on the pipe wall of the part of the spray pipe 3
inside the detergent tank 6. After the washing procedure,
the solenoid valve 2 is opened, and the inside of the drum,
as well as the viewing window are rinsed by the sprayed
water. During the spray process, on one hand, a small
part of water flows into the detergent tank 6 via the vent
hole 71, and eventually flows into the drum, on the other
hand most water flows from the spray pipe 3 to the spray
device 4 for spray. When the spray step finishes and the
solenoid valve 2 is closed, the interior of the spray pipe
3 is communicated with the detergent tank 6 via the vent
hole 71, so that the pressure is balanced due to the fact
that the detergent tank 6 is communicated with the at-
mosphere, and then the residual water flows out from the
spray pipe.
[0029] As shown in Fig. 7, a section of the spray pipe
3 is disposed outside of the detergent tank 6 and inte-
grated with the detergent tank, and part of the wall of the
spray pipe is integrated with the housing of the detergent
tank 3. The channel 7 is formed by means of a structure
that a vent hole 71 is opened on the part of the wall of
the spray pipe integrated with the housing of the deter-
gent tank 3. After the washing procedure, the solenoid
valve 2 is opened, and the inside of the drum, as well as
the viewing window are rinsed by the sprayed water. Dur-
ing the spray process, on one hand, a small part of water
flows to the detergent tank 6 via the vent hole 71, and
eventually flows into the drum, on the other hand most
water flows from the spray pipe 3 to the spray device 4
for spray. When the spray step finishes and the solenoid
valve 2 is closed, the interior of the spray pipe 3 is com-
municated with the detergent tank 6 via the channel, so
that the pressure is balanced due to the fact that the
detergent tank 6 is communicated with the atmosphere,
and then the residual water flows out from the spray pipe.
[0030] As shown in Fig. 8, a section of the spray pipe
3 is disposed outside of the housing of the detergent tank
6 and is integrated with the detergent tank 6, and a part
of the pipe wall of the spray pipe 3 is integrated with the
housing of the detergent tank 6. The channel 7 is formed
by means of a one-way valve arranged on the part of the
spray pipe wall integrated with the detergent tank hous-
ing, the end P of the one-way valve is arranged facing
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the interior of the housing of the detergent tank 6 and the
end A is arranged facing the pipe wall of the spray pipe.
After the washing procedure, the solenoid valve 2 is
opened, and the inside of the drum, as well as the viewing
window are rinsed by the sprayed water, force due to
water flow exerts on the one-way valve port to close it,
further shut off the air flow between the end A and the
end P; when the spray step finishes and the solenoid
valve 2 is closed, the interior pressure of the spray pipe
3 drops so that the valve port of the one-way valve 7 is
opened, air flows from the end P to the end A, and even-
tually flows into the spray pipe 3. Accordingly, the interior
pressure of the spray pipe 3 and the exterior pressure
outside the pipe end are balanced, so that the residual
water in the spray pipe 3 could be drained out.
[0031] As shown in Fig. 9, a section of the spray pipe
3 is disposed inside of the housing of the detergent tank
6 and is integrated with the detergent tank 6, and a part
of the pipe wall of the spray pipe 3 is integrated with the
housing of the detergent tank 6. The channel 7 is formed
by means of a one-way valve arranged on the non-inte-
grated part of the pipe wall of the spray pipe 3 away from
the housing of the detergent tank 6, and the end A is
arranged facing the spray pipe wall. After the washing
procedure, the solenoid valve 2 is opened, and the inside
of the drum, as well as the viewing window are rinsed by
the sprayed water, force due to water flow exerts on the
one-way valve port to close it, further shut off the air flow
between the end A and the end P; when the spray step
finishes and the solenoid valve 2 is closed, the interior
pressure of the spray pipe 3 drops so that the valve port
of the one-way valve 7 is opened, air flows from the end
P to the end A, and eventually flows into the spray pipe
3. Accordingly, the interior pressure of the spray pipe 3
and the exterior pressure outside the pipe end are bal-
anced, so that the residual water in the spray pipe 3 could
be drained out.
[0032] As shown in Fig. 10, a section of the spray pipe
3 is disposed inside of the housing of the detergent tank
6 and is integrated with the detergent tank 6, and a part
of the pipe wall of the spray pipe 3 is integrated with the
housing of the detergent tank 6, and the channel 7 is
formed by the structure that a vent hole 71 is opened on
the non-integrated part of the pipe wall of the spray pipe
3 away from the housing of the detergent tank 6. After
the washing procedure, the solenoid valve 2 is opened,
and the inside of the drum, as well as the viewing window
are rinsed by the sprayed water. During the spray proc-
ess, on one hand, a small part of water flows to the de-
tergent tank 6 through the vent hole 71, and eventually
flows into the drum, on the other hand most water flows
from the spray pipe 3 to the spray device 4 for spray.
When the spray step finishes and the solenoid valve 2 is
closed, the interior of the spray pipe 3 is communicated
with the detergent tank 6 via the channel, so that the
pressure is balanced due to the fact that the detergent
tank 6 is communicated with the atmosphere, and then
the residual water flows out from the spray pipe.

[0033] Based on the embodiments illustrated in Fig. 9
and Fig. 10, as well as the status as shown in the Fig.
11, it is featured that a section of the spray pipe 3 passes
through the housing of the detergent tank 6 and is inte-
grated with the housing where the channel is formed by
means of a one-way valve disposed inside the housing
of the detergent tank, or by means of a vent hole opened
inside the housing of the detergent tank 6.
[0034] In the embodiments, one or more vent holes or
one or more one-way valves could be provided.
[0035] The present invention also provides a drum
washing machine comprising any of the devices for pre-
venting water leakage of spray pipe in drum washing ma-
chine as described in various embodiments above.
[0036] According to the embodiments of the present
invention, a device for preventing water leakage of spray
pipe in the drum washing machine and a drum washing
machine comprises the same are provided. The device
provides a channel between the spray pipe of the drum
washing machine and the detergent tank communicating
with the atmosphere so that the spray pipe is communi-
cated with the atmosphere as well. After the washing
procedure, the solenoid valve is closed and the spray
pipe is communicated with the atmosphere via the chan-
nel so that the residual water in the spray pipe suffers
atmosphere and flows out. The next time when users
open the door, there will be no water leaking out on the
floor because no water residing in the spray pipe, thereby
enhancing user experience.
[0037] It should be noted that the foregoing description
is not to be construed as limitation of the invention. The
invention also should not be limited is the above-de-
scribed embodiments. Changes, modifications, addi-
tions or substitutions made by one of ordinary skill in the
art should be regarded within the spirit and scope of the
invention.

Claims

1. A device for preventing water leakage at end of the
spray pipe in drum washing machine, including a
faucet, a water inlet valve, a spray pipe, a detergent
tank and a spray device, wherein the water inlet valve
is connected to the faucet; the water inlet valve is
provided with a solenoid valve; the water inlet end
of the spray pipe is connected to the solenoid valve;
the water outlet end of the spray pipe is connected
to the spray device; and the spray pipe and the de-
tergent tank are connected by means of a channel.

2. The device for preventing water leakage at end of
the spray pipe in drum washing machine according
to claim 1, wherein a section of the spray pipe is
disposed outside the housing of the detergent tank;
and the channel is formed by means of a one-way
valve mounted between the spray pipe and the hous-
ing of the detergent tank.
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3. The device for preventing water leakage at end of
the spray pipe in drum washing machine according
to claim 1, wherein a section of the spray pipe is
disposed outside the housing of the detergent tank;
and the channel is formed by means of a structure
that the wall of the spray pipe is connecting to a vent
hole opened on the housing of the detergent tank
through a branch pipe.

4. The device for preventing water leakage at end of
the spray pipe in drum washing machine according
to claim 1, wherein the spray pipe passes through
the inside of the detergent tank; and the channel is
formed by a one-way valve mounted on the part of
the spray pipe wall inside the detergent tank.

5. The device for preventing water leakage at end of
the spray pipe in drum washing machine according
to claim 1, wherein the spray pipe passes through
the inside of the detergent tank; and the channel is
formed by means of a vent hole opened on the part
of the spray pipe wall inside the detergent tank.

6. The device for preventing water leakage at end of
the spray pipe in drum washing machine according
to claim 1, wherein a section of the spray pipe dis-
posed outside of the detergent tank housing; and a
section of the spray pipe wall is integrated with the
detergent tank housing; the channel is formed by a
vent hole opened on the section of the spray pipe
wall integrated with the detergent tank housing.

7. The device for preventing water leakage at end of
the spray pipe in drum washing machine according
to claim 1, wherein a section of the spray pipe dis-
posed outside of the detergent tank housing; and a
section of the spray pipe wall is integrated with the
detergent tank housing; the channel is formed by a
one-way valve arranged on the section of the spray
pipe wall integrated with the detergent tank housing.

8. The device for preventing water leakage at end of
the spray pipe in drum washing machine according
to claim 1, wherein a section of the spray pipe dis-
posed inside of the detergent tank housing; and a
section of the spray pipe wall is integrated with the
detergent tank housing; the channel is formed by a
one-way valve arranged on the non-integrated sec-
tion of the spray pipe wall away from the detergent
tank housing.

9. The device for preventing water leakage at end of
the spray pipe in drum washing machine according
to claim 1, wherein a section of the spray pipe dis-
posed inside of the detergent tank housing; and a
section of the spray pipe wall is integrated with the
detergent tank housing; the channel is formed by a
vent hole opened on the non-integrated section of

the spray pipe wall away from the detergent tank
housing.

10. A drum washing machine, including the device for
preventing water leakage at end of the spray pipe in
drum washing machine according to any one of claim
1 to claim 9.
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