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Description
Technical field

[0001] The present invention relates to a distributor
and an electrical appliance equipped with the distributor.

Background art

[0002] In a conventional electrical appliance such as
a washing machine, it is necessary to distribute water
into different containers according to service operating
conditions or user settings. For example, an existing
washing machine comprises a distributor box, a treat-
ment agent containers, and multiple valves which are
respectively fixed to a housing. Different valve outlets are
connected via pipes to corresponding inlets of the dis-
tributor box, each valve is electrically connected to a con-
troller by means of a wiring harness, and the controller
controls the opening/closing of the valve. At the part
where a pipe is connected to each inlet/outlet, the pipe
is fixed with a clamp.

[0003] When such a washing machine is being used,
each valve is connected or disconnected according to
signals from the controller, such that water flows into the
required valve through a valve inlet, enters a correspond-
ing inlet of the distributor box through a pipe connected
to a valve outlet after flowing out of the valve, and flows
into a corresponding box of the treatment agent contain-
er. Water that has been mixed with different treatment
agents is collected in a collection chamber, and flows out
through an outlet pipe to be used in the next operational
step.

[0004] The inventors have found that an electrical ap-
pliance constructed in the manner described above has
the following shortcomings:

Since each valve must be connected to the distrib-
utor box and a main water inlet by pipes, a special-
purpose clamp must be provided at the part where
each pipe is connected to an inlet/outlet, to fix the
pipe in place, and each valve must be connected to
the controller by means of a wiring harness; hence,
assembly is difficult, and the installation time and
installation space are increased. Furthermore, due
to the large number of pipes, clamps and wiring har-
nesses, the total cost of the electrical appliance is
increased.

Content of the invention

[0005] To overcome one or more of the abovemen-
tioned shortcomings, a distributor must be provided.

[0006] According to one aspect of the present inven-
tion, a fluid distributor is provided, comprising: a valve
module provided with an inlet and multiple outlets, a fluid
flowing in through the inlet of the valve module; a distrib-
utor module, in which is provided a channel, character-
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ized in that the channel is connected directly to a corre-
sponding outlet of the valve module via a mechanical
connecting part.

[0007] According to another aspect of the present in-
vention, an electrical appliance comprising the above-
mentioned fluid distributor is provided, preferably the
electrical appliance is a washing machine.

[0008] Favourable the fluid distributor comprises a
controller for controlling the outflow of a fluid from a de-
sired outlet of the valve module.

[0009] Favourable the fluid distributor comprises a
treatment agent container module, the treatment agent
container module having an accommodating part, the ac-
commodating part being used to store a treatment agent
and being in communication with a corresponding chan-
nel of the distributor module.

[0010] Favourable the valve module comprises a
valve, the valve being disposed on the controller and be-
ing electrically connected to the controller. Preferably,
the valve is fixed to the controller.

[0011] Favourable the valve module comprises a
valve, the valve being fixed to a housing of the valve
module and being electrically connected to the controller.
[0012] Favourable the valve module comprises a
valve, the valve being fixed to a housing of the distributor
module and being electrically connected to the controller.
[0013] Favourable the manner ofthe electrical connec-
tion comprises soldering, riveting, elastic connection and
insertion connection.

[0014] Favourable the mechanical connecting part is
a quick connector or an engagement connecting part.
[0015] Favourable a microcontroller unitis provided on
the controller, the microcontroller unit being used to con-
trol operation of the valve module.

[0016] Favourable the valve module also comprises a
metering pump, the metering pump being electrically
connected to the controller, and the metering pump being
able to pump a predetermined amount of a liquid treat-
ment agent from a liquid treatment agent container into
a fluid path according to a signal of the controller.
[0017] Favourable the valve module also comprises a
detector, the detector being electrically connected to the
controller, and the detector being able to detect the height
of liquid treatment agent in the liquid treatment agent
container.

[0018] Favourable a flow meter is provided in a fluid
path, the controller is disposed close to the flow meter,
and a sensing element is installed in a fixed manner on
the controller in a position corresponding to the flow me-
ter.

[0019] Favourable the flow meter comprises a vane
wheel chamber and a vane wheel disposed in the vane
wheel chamber, the vane wheel chamber being formed
integrally with a fluid path, and a magnetic part being
provided on the vane wheel.

[0020] Favourable the valve module comprises an ac-
tuator component, the actuator component comprising a
motor, a valve core, an inlet and a housing; the valve
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core is installed in the housing and can freely rotate in
the housing, the housing is fixed and cannot move, the
motor can drive the valve core to rotate around an axis
thereof, multiple openings are provided in different axial
positions on the valve core, outlets are provided on the
housing in positions corresponding in the axial direction
to the openings of the valve core, and the outlets of the
housing are in communication with corresponding chan-
nels of the distributor module.

[0021] Favourable multiple openings of the valve core
are separated by a predetermined angle in a circumfer-
ential direction.

[0022] Favourable multiple openings of the valve core
are separated by the same angle in a circumferential di-
rection. Preferably the fluid is water.

[0023] Favourable the fluid distributor comprises a col-
lection chamber module for collecting a mixture of fluid
and a treatment agent, the mixture flowing out through
an outlet of the collection chamber module.

Description of the accompanying drawings

[0024] Other features of the present invention will be
made obvious by the following explanation of demonstra-
tive embodiments which makes reference to the accom-
panying drawings.

Fig. 1 is a structural schematic diagram of a distrib-
utor according to a first embodiment of the present
invention.

Fig. 2is aschematic perspective view of alocal struc-
ture of the distributor according to the first embodi-
ment of the present invention.

Fig. 3 is a structural schematic diagram of a distrib-
utor according to a second embodiment of the
present invention.

Fig. 4 is aschematic perspective view of alocal struc-
ture of a distributor according to a third embodiment
of the present invention.

Fig. 5is aschematic perspective view of alocal struc-
ture of a distributor according to a fourth embodiment
of the present invention.

Fig. 6is aschematic perspective view of alocal struc-
ture of a distributor according to a fifth embodiment
of the present invention.

Fig. 7 is a schematic sectional view of a local struc-
ture of the distributor according to the fifth embodi-
ment of the present invention.

Particular embodiments

[0025] Various embodiments of the present invention
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are described below with reference to the accompanying
drawings. These embodiments are intended to illustrate
the present invention, which is not limited to these em-
bodiments.

[0026] A washing machine is taken as an example
hereinbelow to describe an electrical appliance. It should
be understood that the present invention is not limited to
a washing machine, but may be applied to another type
of electrical appliance having a distributor, e.g. a dish-
washer, etc.

[0027] Words relating to description of direction, such
as "up", "down", "left" and "right", are used hereinbelow
purely to facilitate description with reference to the ac-
companying drawings, and do not constitute a limitation
on the positions of various components.

First embodiment

[0028] Fig. 1 is a structural schematic diagram of a
distributor according to a first embodiment of the present
invention.

[0029] The distributor of the first embodiment is repre-
sented generally by the drawing label 1. The distributor
1 comprises a valve module 11, a distributor module 12,
a collection chamber module 13, a treatment agent con-
tainer module 14, an outlet 15 and a pipe 18. An inlet 19
of the valve module 11 is in communication with one end
of the pipe 18, and another end of the pipe 18 is in com-
munication with a water inlet 16 on a washing machine
housing 17. One end of the outlet 15 is in communication
with the collection chamber module 13, and another end
leads water into a target region of the washing machine,
e.g. a drum of the washing machine. The valve module
11 and distributor module 12 are arranged side by side
on the left and right, and are together disposed above
the collection chamber module 13.

[0030] Fig. 2is aschematic perspective view of a local
structure of the distributor according to the first embodi-
ment of the present invention. In Fig. 2, the structure of
the valve module 11 is shown in detail.

[0031] The valve module 11 comprises a valve 111,
such as a solenoid valve, wherein the valve 111 is elec-
trically connected to the controller 113. The valve 111 is
shown as being cylindrical, but could also be another
shape, e.g. cuboid-shaped. Fig. 2 shows two valves dis-
posed side by side, but a greater number of valves could
also be provided. The cylindrical valve 111 is arranged
such that a longitudinal direction thereof parallel to a cyl-
inder generatrix is perpendicular to a plane of the con-
troller 113, with the valve 111 being located above the
controller 113. The valve 111 is electrically connected to
the controller 113 in a known manner. This manner may
be soldering, riveting, elastic connection, or insertion
connection, etc. In one example, a pin 1111 of the valve
111 is fixed by soldering to the controller 113. In another
example, the pin 1111 of the valve is an elastic plate,
which bears against an electrode of the controller 113
elastically; or an elastic plate is soldered to the controller,
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and pushes against the pin 1111 of the valve. Thus the
valve and controller may be separated, facilitating main-
tenance. In another example, the pin 1111 of the valve
is a U-shaped elastic socket, and a gold finger of the
controller is inserted into the elastic socket. In this way
the valve 111 is electrically connected to the controller
113, and signals can be transmitted directly between the
valve 111 and the controller 113, thereby eliminating the
wiring harness that is used in the prior art to connect the
valve to the controller, and therefore shortening the in-
stallation process, reducing the installation space and
lowering costs. It is also conceivable for the valve 111 to
be fixed to a housing of the valve module or a housing
of the distributor module.

[0032] An inlet of each valve 111 is in communication
with the inlet 19 of the valve module 11; an outlet of each
valve 111 is connected, at a connecting part 1112, with
a corresponding one of multiple channels 121 of the dis-
tributor module 12. A known method of mechanical con-
nection may be employed at the connecting part 1112 to
connect the outlet of the valve 111 directly to the channel
121, e.g a quick connector or engagement connection,
etc. A sealing component such as an O-ring is provided
at the connecting part 1112, to prevent leakage of water.
Since the connecting part 1112 between the valve outlet
and the distributor module channel employs a mechan-
ical connection, the pipe used in the prior art to connect
the valve to the distributor is eliminated, therefore short-
ening the installation process, reducing the installation
space and lowering costs.

[0033] A microcontroller unit(MCU) 1131 and an inter-
face 112 are provided on the controller 113. The interface
112 protrudes outside the valve module 11, and is elec-
trically connected to a central processing unit of the wash-
ing machine via a wiring harness, in order to be used for
supplying power to the controller 113 and communica-
tion.

[0034] The MCU 1131 controls the opening/closing of
each valve 111 according to signals from the central
processing unit of the washing machine, so as to guide
water into different channels 121.

[0035] Reference is now made to Fig. 1 again. The
treatment agent container module 14 has multiple boxes,
used for storing treatment agents such as detergent and
softener; the treatment agents may be liquid or solid.
Each box isin communication with a corresponding chan-
nel 121 of the distributor module 12.

[0036] The treatmentagentcontainer module 14 is ac-
commodated in the collection chamber module 13, and
can be pulled out of, and pushed into, the collection
chamber module 13. A handle 141 is provided on the
treatment agent container module 14, making it easy for
a consumer to pull out the treatment agent container
module 14, so as toreplenish or change treatment agent.
[0037] When the washing machine is being used, the
MCU 1131 receives signals from the central processing
unit of the washing machine, according to service oper-
ating conditions of the washing machine or user settings,
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and controls the opening/closing of each valve 111. Wa-
ter flowing in through the water inlet 16 of the washing
machine flows through the pipe 18 to the inlet 19 of the
valve module 11, and then flows into a valve 111 which
is open. Water flows from the outlet of the open valve
111 into the corresponding channel 121 of the distributor
module 12 through the connecting part 1112, and enters
the corresponding box of the treatment agent container
module 14. The water mixes with the corresponding treat-
ment agent in the box, and is collected in the collection
chamber module 13. Finally, the mixture of water and
treatment agent collected in the collection chamber mod-
ule 13 flows through the outlet 15 to a target region, such
as the drum, of the washing machine, thereby completing
the distribution process.

[0038] It must be pointed out that the relationship, in
terms of spatial position, among the valve module, dis-
tributor module and collection chamber module in the
present invention is not limited to that shown in the draw-
ings; it is only required that an appropriate water flow
path can be realized among them. For example, the col-
lection chamber module 13 and the distributor module
12 may be arranged one above the other, and disposed
together to the right of the valve module 11.

Second embodiment

[0039] Fig. 3 is a structural schematic diagram of a
distributor according to a second embodiment of the
present invention. In the description of the second em-
bodiment, for the sake of simplicity, elements which have
the same function as in the first embodiment are not de-
scribed in detail again.

[0040] The distributor of the second embodiment is
represented generally by the drawing label 2. The dis-
tributor 2 comprises a valve module 21, a distributor mod-
ule 22, a collection chamber module 23, a treatment
agent container module 24 and an outlet 25.

[0041] The second embodiment differs from the first
embodiment in that an inlet of the valve module 21 is
connected directly to a water inlet 26 on a washing ma-
chine housing 27 by a mechanical connection, e.g. a
quick connector or engagement connection, etc. Such
an arrangement enables water to flow into the valve mod-
ule directly from the water inlet of the washing machine,
thereby eliminating the pipe used in the first embodiment
to connect the valve module inlet to the washing machine
water inlet, and therefore shortening the assembly proc-
ess and lowering costs.

Third embodiment

[0042] Fig. 4is aschematic perspective view of a local
structure of a distributor according to a third embodiment
of the present invention. In the description of the third
embodiment, for the sake of simplicity, elements which
have the same function as in the first embodiment are
not described in detail again.
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[0043] The third embodiment differs from the first em-
bodiment in that a valve module of a distributor 3 further
comprises a metering pump or metering valve 318 and
a detector 319. The metering pump 318 and detector 319
are electrically connected to a controller 313. The meter-
ing pump 318is used for pumping a liquid treatment agent
from a container (not shown) containing liquid treatment
agent into a water path of the distributor. A large amount
of liquid treatment agent is stored in the liquid treatment
agent container, and may be used in multiple washing
operations in the washing machine.

[0044] Thedetector319is used fordetecting the height
of liquid treatment agent in the liquid treatment agent
container, and when the amount of liquid treatment agent
is less than a predetermined amount, sending a signal
to the controller 313; a signal is then transmitted to a
central processor unit of the washing machine, causing
the central processor unit to notify the user that the
amount of liquid treatment agent is insufficient.

[0045] In a single clothes-washing operation of the
washing machine, the metering pump 318 can, under the
control of an MCU, automatically pump a predetermined
amount of liquid treatment agent from the liquid treatment
agent container into a water path, thereby relieving the
user of the trouble of manually adding liquid treatment
agent each time. Compared with the case where the user
adds liquid treatment agent manually, this embodiment
can guarantee the amount of liquid treatment agent add-
ed more precisely.

[0046] In addition, the user can still add powdered
treatment agent to an additional treatment agent contain-
er as required; a powdered treatment agent container is
in communication with a channel 321 of the distributor
module, and when a corresponding valve 311 opens,
powdered treatment agent can mix with water for use in
the next operational step.

[0047] According to the structure described above,
through the integration of the metering pump 318 and
the detector 319 on a controller 313 of the valve module,
the use of pipes and wiring harnesses during installation
of the metering pump and detector is reduced, thereby
saving space and reducing costs.

Fourth embodiment

[0048] Fig. 5is a schematic perspective view of a local
structure of a distributor according to a fourth embodi-
ment of the present invention. In the description of the
fourth embodiment, for the sake of simplicity, elements
which have the same function as in the first embodiment
are not described in detail again.

[0049] In the distributor 4 according to the fourth em-
bodiment, a valve module is provided with a flow meter
416 in a water path. The flow meter 416 may comprise
avane wheel chamber, and a vane wheel thatis disposed
in the vane wheel chamber and capable of being activat-
ed by water flow. As Fig. 5 shows, the flow meter 416 is
in communication with an inlet of the valve module. A
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cylindrical valve 411 is arranged such that a longitudinal
direction thereof parallel to a cylinder generatrix is par-
allel to a plane of a controller 413, with the valve 411
being located below the controller 413. The vane wheel
chamber of the flow meter 416 is arranged integrally with
a water path of the valve module. A magnetic part is pro-
vided on a vane wheel of the flow meter 416. The con-
troller 413 is disposed close to the flow meter 416. A
sensing element 417, which senses rotation of the vane
wheel, is installed onthe controller 413 in a position facing
the flow meter 416. The sensing element 417 and flow
meter 416 are separated by a predetermined distance
which is generally set to be as small as possible. The
sensing element 417 is for example a Hall element.
[0050] In the course of water intake into the washing
machine, when water flows into the inlet of the valve mod-
ule, the vane wheel and the magnetic part thereof rotate
with the flow of water. The sensing element 417 senses
the rotation of the vane wheel, and transmits a signal to
the controller 413; the controller 413 then outputs a signal
through an interface 412 to a central processor unit of
the washing machine, and the flow rate ofincoming water
is obtained by a predetermined algorithm.

[0051] Compared with a conventional structure in
which a sensing element is connected to a controller by
awiring harness and a flow meter is connected to a valve
module by a pipe, the structure of this embodiment does
not require the connection of a wiring harness or a con-
necting pipe, and therefore simplifies assembly while re-
ducing costs.

Fifth embodiment

[0052] Fig. 6is a schematic perspective view of a local
structure of a distributor according to a fifth embodiment
of the present invention. Fig. 7 is a schematic sectional
view of a local structure of the distributor according to
the fifth embodiment of the present invention.

[0053] Unlike in the first to the fourth embodiments, as
Fig. 6 shows, an actuator component 511 is provided in
a valve module 51 of the distributor 5 of the fifth embod-
iment; the actuator component serves a function similar
to multiple valves, being used to guide water, according
to signals of a controller 513, into corresponding chan-
nels 521 in a distributor module.

[0054] As Fig. 7 shows, the actuator component 511
comprises amotor 5111, avalve core 5112, aninlet 5113
and a housing 5114. The valve core 5112 and housing
5114 are concentric hollow cylinders; the valve core 5112
is installed in the housing 5114 and can freely rotate in
the housing 5114. The housing 5114 is fixed and does
not move. The inlet 5113 has one end in communication
with a water inlet of the washing machine, and another
end in communication with the valve core 5112. The mo-
tor 5111 is connected to the valve core 5112 and can
drive the valve core 5112 torotate around an axis thereof.
The motor 5111 is electrically connected to the controller
513 and receives a control signal from the controller 513.
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[0055] Multiple openings are provided in different axial
positions on the valve core 5112. These openings are
separated by predetermined angles on the circumfer-
ence of the valve core 5112, preferably by the same cir-
cumferential angle. Three openings 5112-1,5112-1" and
5112-1" (shown by the dotted line) are shown schemat-
ically in Fig. 7; they are separated by a circumferential
angle of 120°C. Outlets 5114-1,5114-1’and 5114-1" are
provided on the housing 5514 in positions which corre-
spond in the axial direction to the openings 5112-1,
5112-1" and 5112-1" of the valve core 5112. The outlets
5114-1, 5114-1" and 5114-1" are located in the same
position in the circumferential direction of the housing
5114, and are in communication with corresponding
channels 521 in the distributor module.

[0056] During operation of the washing machine, the
motor 5111 drives the valve core 5112 to rotate through
a predetermined angle according to a signal from the
controller 513, such that a desired opening of the valve
core 5112 is in communication with a corresponding out-
let of the housing 5114. For example, in the position
shown in Fig. 7, opening 5112-1 of the valve core 5112
is in communication with outlet 5114-1 of the housing
5114. Suppose that in the position shown in Fig. 7, a
rotation angle 6 (0° < 6 < 360°) of the motor 5111 is 0°;
then when 6 = 0°, opening 5112-1 is in communication
with outlet 5114-1, and water flows out through outlet
5114-1; when 6 = 120°, opening 5112-1" is in communi-
cation with outlet 5114-1’, and water flows out through
5114-1’; when 6 = 240°, opening 5112-1" is in commu-
nication with outlet 5114-1", and water flows out through
5114-1". When 0 is any value different from the values
given above, water does not flow out of the actuator com-
ponent 511.

[0057] Thus, by having the controller 513 control the
motor 5111 to rotate through different rotation angles,
water can be guided to flow through different outlets into
corresponding channels of the distributor module, or a
water path can be cut off.

[0058] It is also conceivable for multiple axially sepa-
rated openings to be provided in a certain circumferential
position of the valve core 5112, such that when the valve
core 5112 rotates to a certain angle, these openings in
the same circumferential position are simultaneously in
communication with corresponding outlets of the hous-
ing, so that water flows out through multiple outlets of the
housing.

[0059] Through the structure described above, the
valves in the first to the fourth embodiments are eliminat-
ed, construction is simple, and costs are reduced.
[0060] Some embodiments of the present invention
are described above. It should be understood that the
presentinvention is not limited to the particular structures
of these embodiments; a person skilled in the art could,
after reading the description, make other amendments
and modifications as required.

[0061] For example, the distributor of the present in-
vention is not limited to distributing water, but may also
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be used for distributing other fluids. In addition, the con-
troller could be electrically connected to a valve by a wir-
ing harness instead of being disposed in a valve module.
[0062] It mustbe understood thatthe presentinvention
is not limited to the demonstrative embodiments dis-
closed. The scope of the following claims should be af-
forded the broadest interpretation, and includes all equiv-
alent structures and functions.

Claims

1. Fluid distributor for an electrical appliance, compris-
ing:

a valve module provided with an inlet and mul-
tiple outlets, a fluid flowing in through the inlet
of the valve module;

adistributor module, inwhich is provided a chan-
nel,

characterized in that the channel is connected
directly to a corresponding outlet of the valve
module via a mechanical connecting part.

2. Fluiddistributoraccording to Claim 1, characterized
by further comprising a controller for controlling the
outflow of a fluid from a desired outlet of the valve
module.

3. Fluid distributor according to Claim 1 or 2, charac-
terized by further comprising a treatment agent con-
tainer module, the treatment agent container module
having an accommodating part, the accommodating
part being used to store a treatment agent and being
in communication with a corresponding channel of
the distributor module.

4. Fluid distributor according to one of the preceding
claims, characterized in that the valve module com-
prises a valve, the valve being disposed on the con-
troller and being electrically connected to the con-
troller.

5. Fluid distributor according to one of the preceding
claims, characterized in that the valve module com-
prises a valve, the valve being fixed to a housing of
the valve module and being electrically connected
to the controller.

6. Fluid distributor according to one of the preceding
claims, characterized in that the valve module com-
prises a valve, the valve being fixed to a housing of
the distributor module and being electrically connect-
ed to the controller.

7. Fluid distributor according to one of the preceding
claims, characterized in that the mechanical con-
necting part is a quick connector or an engagement
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connecting part.

Fluid distributor according to one of the preceding
claims, characterized in that a microcontroller unit
is provided on the controller, the microcontroller unit
being used to control operation of the valve module.

Fluid distributor according to one of the preceding
claims, characterized in that the valve module also
comprises a metering pump, the metering pump be-
ing electrically connected to the controller, and the
metering pump being able to pump a predetermined
amount of a liquid treatment agent from a liquid treat-
ment agent container into a fluid path according to
a signal of the controller.

Fluid distributor according to one of the preceding
claims, characterized in that the valve module also
comprises a detector, the detector being electrically
connected to the controller, and the detector being
able to detect the height of liquid treatment agent in
the liquid treatment agent container.

Fluid distributor according to one of the preceding
claims, characterized in that a flow meter is provid-
ed in a fluid path, the controller is disposed close to
the flow meter, and a sensing element is installed in
a fixed manner on the controller in a position corre-
sponding to the flow meter.

Fluid distributor according to Claim 11, character-
ized in that the flow meter comprises a vane wheel
chamber and a vane wheel disposed in the vane
wheel chamber, the vane wheel chamber being
formed integrally with a fluid path, and a magnetic
part being provided on the vane wheel.

Fluid distributor according to one of the preceding
claims, characterized in that the valve module com-
prises an actuator component, the actuator compo-
nent comprising a motor, a valve core, an inlet and
a housing; the valve core is installed in the housing
and can freely rotate in the housing, the housing is
fixed and cannot move, the motor can drive the valve
core to rotate around an axis thereof, multiple open-
ings are provided in different axial positions on the
valve core, outlets are provided on the housing in
positions corresponding in the axial direction to the
openings of the valve core, and the outlets of the
housing are in communication with corresponding
channels of the distributor module.

Fluid distributor according to Claim 13, character-
ized in that multiple openings of the valve core are
separated by a predetermined angle in a circumfer-
ential direction.

Fluid distributor according to Claim 13 or 14, char-
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16.

17.

acterized in that multiple openings of the valve core
are separated by the same angle in a circumferential
direction.

Fluid distributor according to one of the preceding
claims, characterized by further comprising a col-
lection chamber module for collecting a mixture of
fluid and a treatment agent, the mixture flowing out
through an outlet of the collection chamber module.

Electrical appliance, characterized by comprising
the fluid distributor according to any one of Claims
1-16, preferably the electrical appliance is a washing
machine.
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