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machine. The pump (226) comprises a water inlet (2

and a water outlet (229). The pump (226) further com-

prises a sensor (240). A movable element (242) is ¢

There is disclosed a pump (226) for a washing

28)
of
on-

PUMP FOR A WASHING MACHINE, WASHING MACHINE AND METHOD

structed and arranged to be actuated when the sensor
indicates a blocked material (250) in the pump. Actuation

the movable element (242) is configured to create a

vacuum for dislodging the blocked material (250).
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Description
Technical Field

[0001] The present disclosure relates to a pump for a
washing machine. The present disclosure also relates to
a washing machine comprising such a pump. The
present disclosure also relates to a method of controlling
such a pump.

Background

[0002] Washing machines are used for washing wash-
able items, including garments such as clothes. Typically
awashing machine comprises a water pump that is used
for draining waste water from a drum of the washing ma-
chine.

Summary

[0003] According to a first aspect disclosed herein,
there is provided a pump for a washing machine com-
prising: a water inlet and a water outlet; a sensor; and a
movable element constructed and arranged to be actu-
ated when the sensor indicates a blocked material in the
pump, actuation of the movable element configured to
create a vacuum for dislodging the blocked material.
[0004] Accordingto an example, the movable element
is connected to a motor, driving of the motor configured
to cause a reciprocating movement of the movable ele-
ment.

[0005] According to an example, the motor being se-
lectively drivable in afirst direction and a second direction
opposite to the first direction, so as to provide the recip-
rocating movement of the movable element.

[0006] Accordingtoan example, the movable element
connected to the motor via one or more cams, the one
or more cams constructed and arranged to cause the
reciprocating movement of the movable element when
the motor is driven.

[0007] Accordingto an example, the movable element
located in a channel, the channel in fluid communication
with an interior of the pump.

[0008] Accordingto an example, the movable element
is cone shaped.

[0009] According to an example, the pump comprises
a pumping mechanism for drawing water from a drum of
the washing machine to the pump, the pumping mecha-
nism arranged to be de-activated when the movable el-
ement is actuated.

[0010] Accordingto anexample, the sensor comprises
a flow meter.

[0011] According to an example, the pump is config-
ured to actuate the movable element when a water flow
rate in the pump falls below a threshold value.

[0012] According to a second aspect there is provided
a washing machine comprising a pump according to any
of the first aspects.
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[0013] According to a third aspect, there is provided a
method of operating a pump of a washing machine, com-
prising: in response to receiving a signal from a sensor
in the pump indicative of a blocked material in the pump,
causing actuation of a movable element so as to create
a vacuum for dislodging the blocked material.

[0014] According to an example, the method compris-
es causing a motor to be driven so as to cause the actu-
ation of the movable element.

[0015] According to an example, the method compris-
es causing the actuation of the movable element in re-
sponse to determining that a water flow rate in the pump
has fallen below a threshold value.

[0016] According to an example, the method compris-
es de-activating a pumping mechanism of the pump
when the movable element is actuated.

[0017] According to an example, the method compris-
es re-activating the pump when a water flow rate in the
pump rises above a threshold value.

Brief Description of the Drawings

[0018] To assist understanding of the present disclo-
sure and to show how embodiments may be put into ef-
fect, reference is made by way of example to the accom-
panying drawings in which:

Figure 1 shows schematically a washing machine
according to an example.

Figure 2 shows schematically a pump for a washing
machine, according to an example.

Figure 3 shows schematically a flow chart of a meth-
od according to an example.

Detailed Description

[0019] Washing machines typically comprise a rotata-
ble drum for rotating items (e.g. garments or clothes)
placed in the drum. Typically a washing machine com-
prises a pump that is used for draining water from the
drum. This water may be waste water, e.g. water that
has been used in the drum when washing the items. The
waste water may comprise materials or debris from the
items being washed e.g. fabric, lint, foodstuffs etc. Some-
times, this material can block the drain pump. In such a
situation the washing machine cannot drain the waste
water, and the machine may cease working at least until
the pump has been cleaned and/or serviced. Accordingly
the pump may need to be cleaned periodically in order
for the washing machine to properly function.

[0020] Figure 1 schematically shows a washing ma-
chine 102 according to an example. The washing ma-
chine 102 comprises a main body portion 104 and a drum
106 which is arranged to hold one or more garments or
items of awashing load to be washed and/or dried. Wash-
ing detergent and/or fabric softener may also be placed
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directly in to the drum 106. Alternatively washing deter-
gent and/or fabric softener may be placed in to a tray or
dispenser 112 arranged for this purpose. In this example
a dispenser 112 is arranged to hold washing detergent,
and a dispenser 114 is arranged to hold fabric softener.
A user interface 108 is provided which enables a user to
select one or more washing and/or drying parameters
and/or settings e.g. duration, temperature etc. A display
110 is also provided which outputs information to a user
of the washing machine. For example information dis-
played on the display 110 may be information regarding
options selected via user interface 108, and/or informa-
tion regarding a washing cycle in progress such as time
remaining etc. The washing machine 102 also comprises
a controller shown schematically at 130. The controller
130 comprises a memory and a processor. The controller
130 s configured and arranged for controlling operations
of the washing machine 102.

[0021] The washing machine 102 also comprises a
suitable power connection shown schematically at 120,
enabling the washing machine 102 to be connected to
an electricity supply such as mains electricity. The wash-
ing machine 102 also comprises a suitable water inlet
shown schematically at 122, and a suitable water outlet
shown schematically at 124. The water inlet 122 and wa-
ter outlet 124 may for example enable connection to a
mains water supply.

[0022] The washing machine 102 also comprises a
drain pump, shown schematically at 126, for draining wa-
ter from the drum 106.

[0023] Figure 2 shows a pump 226 (e.g. a drain pump)
of a washing machine in more detail (e.g. equivalent to
drain pump of 126 in Figure 1). The pump 226 comprises
a main body portion 227. The pump 226 comprises an
inlet 228 and an outlet 229. Water is schematically shown
at 234 flowing in to inlet 228, and water is schematically
shown at 238 flowing out of outlet 229. For example water
may flow to inlet 228 from a drum of the washing machine.
Water may flow from outlet 229 of the pump to a main
outlet of the washing machine (e.g. the outlet 124 in Fig-
ure 1). The water pump 226 comprises an interior 225
defining a water flow path between the inlet 228 and outlet
229. Water is schematically shown at 236 flowing in the
flow path.

[0024] A pumping unit or pumping mechanism is sche-
matically shown at 232. In operation the pumping mech-
anism 232 causes water to be drawn from the drum of
the machine to the inlet 228 of the pump 226, and then
out of the outlet 229. The pumping mechanism 232 may
comprise, for example, an impeller. In this example the
pumping mechanism 232 is driven by a motor 260.
[0025] As explained above, material (e.g. lint) may be-
come blocked or stuck in the pump 226. This may reduce
the effectiveness of the pump or cause the pump to mal-
function. In the example of Figure 2 blocked material is
schematically shown at 250. The material 250 may for
example become stuck to pumping mechanism 232, or
stuck to another surface or component in the pump (e.g.
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afilter), or stuck in the inlet 228 or outlet 229. The blocked
material 250 may reduce the flow rate of water through
the pump 226, and may even completely block the flow
of water.

[0026] A sensor is schematically shown at 240. The
sensor 240 is constructed and arranged to determine
when there is blocked material in the pump 226. In one
example the sensor 240 is configured to monitor a flow
rate of water in the pump 226. The sensor 240 may there-
fore in some examples be a flow meter. In another ex-
ample the sensor 240 may be an optical sensororcamera
configured to detect blocked material.

[0027] A controller is schematically shown at 230. The
controller 230 comprises a memory 231 and a processor
233. The controller 230 may comprise a microcontroller
unit (MCU). The controller 230 may, in some examples,
control only operations of the pump 226. In other words
in some examples the controller 230 is comprised in
pump 226. In an alternative example the controller 230
may be part of the washing machine, and also control
other operations of the washing machine. For example
controller 230 may be equivalent to controller 130 of Fig-
ure 1. In some examples control of pump 226 is distrib-
uted between a controller in the pump and a main con-
troller of the washing machine.

[0028] A movable element is schematically shown at
242. The movable element 242 is housed in a channel
243. The channel 243 is in fluid communication with in-
terior 225 of pump 226. The movable element 242 is con-
nected to motor 246 via connection or linkage 244. In
some examples the connection 244 is connected to a
gear or gear train of the motor 246. The connection 244
is constructed and arranged to convert rotational move-
ment of motor 246 in to linear movement of movable el-
ement 242. In examples this enables the movable ele-
ment 242 to reciprocate back and forth in channel 243 i.
e. in the directions of arrows A and B. In one example
the reciprocation is caused by selectively driving the mo-
tor 246 in forward and reverse directions. In another ex-
ample the reciprocation is enabled by a mechanical ar-
rangement e.g. one or more cams.

[0029] Inthe example of Figure 2 a longitudinal axis of
channel 243 is substantially perpendicular to a longitu-
dinal axis of outlet 229. In the example of Figure 2 the
channel 242 is located adjacent to, and in fluid commu-
nication with but separate from interior 225 of pump 226.
Therefore in some examples the movable element does
not enter the interior 225, even when at a full extent of
its reciprocation in the direction of arrow A. Therefore
there may be considered to be a boundary 262 between
the channel 243 and the interior 225 of the pump 226,
the movable element arranged so that it does not cross
the boundary 262. As discussed above the channel 243
is in fluid communication with the interior 225, and there-
fore this boundary 262 may be considered a non-physical
or notional boundary. Accordingly, in normal operation
of the pump 226 when there is no blockage, the movable
element does not interfere with or restrict flow of water
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in the interior of the pump 226.

[0030] Inthe example of Figure 2 the movable element
is cone shaped or comprises a truncated cone. In the
example of Figure 2 the cone shaped movable element
242 comprises along edge or base 245, and a short edge
orapex247. The base orlong edge 245 faces the interior
225 of the pump 226. The apex or short edge 247 is
connected to the connection 244. According to some ex-
amples a periphery of the base 245 of the movable ele-
ment 242 is a tight fit in the channel 243. In some exam-
ples the movable element 242 comprises an airtight
and/or watertight seal against an inner surface of the
channel 243. In some examples the movable element
242 comprises a seal or gasket to provide the airtight
and/or watertight seal.

[0031] Thecontroller 230isin communication with sen-
sor 240 and motor 246. By receiving information from
sensor 240 (e.g. information of flow rate), then the con-
troller 230 can determine when there is blocked material
in the pump 226. For example, it may be determined that
there is a blockage in the pump 226 when the flow rate
falls below a threshold level or value.

[0032] In response to determining a blockage in the
pump 226, the controller activates the motor 246 so as
to actuate the movable element 242. As the movable
element 242 is reciprocated back and forth in the channel
243, when moving in direction A the pressure in interior
225 increases, and when moving in direction B the pres-
sure in interior 225 decreases. This causes a vacuum to
be formed in the channel 243 and/or interior 225 of pump
226. To this end the movable element 242 may be con-
sidered part of a vacuum pump. The created vacuum has
an effect of attracting the stuck or blocked material 250
so as to dislodge it from where it is stuck. The dislodged
material may then pass out of the outlet 229 and away
to mains drainage. In some examples, once the material
250 has been dislodged then the flow rate in the pump
will increase. In response to detecting the increased flow
rate (e.g. detecting that the flow rate is above a threshold
value) then actuation of the movable element 242 can
be stopped or de-activated, for example by switching off
motor 246 or placing the motor 246 in an idle state.
[0033] In some examples the motor 260 which drives
the pumping mechanism 232 may be considered a first
motor, and the motor 246 which drives the movable ele-
ment 242 may be considered a second motor.

[0034] Figure 3 schematically shows a method accord-
ing to an example, which is described in conjunction with
Figure 2.

[0035] At S1, the process starts.

[0036] AtS2,adeterminationis made by controller 230
as to whether the pump 226 is blocked. This determina-
tion may be made continuously or periodically. This de-
termination may be made by using information from sen-
sor 240. For example where the sensor 240 is a flow-
meter, it may be determined that the pump is blocked
when the flow rate falls below a threshold value. If the
determination at S2 is "No", then the process loops back
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to S1.

[0037] IfthedeterminationatS2is"Yes",thenthe proc-
ess proceeds to S3 where the first motor, i.e. motor 260
driving the pumping mechanism 232, is stopped or
placed in anidle state. The controller 230 may cause this
de-activation of the motor 260.

[0038] Then, at S4, the second motor, i.e. motor 246
driving the movable element 242, is started or activated,
so as to begin reciprocation of movable element 242.
The controller 230 may cause this activation of the motor
260.

[0039] In some examples S4 occurs before S3. In
some examples S3 and S4 may take place simultane-
ously.

[0040] At S5 it is determined by the controller 230

whether the pump is blocked. In other words it is deter-
mined whether actuation of the movable element 242
has caused dislodging of the blocked material. Again,
this determination may be made using information from
sensor 240. For example where the sensor 240 is a flow-
meter, it may be determined that the pump 226 is blocked
when the flow rate falls below a threshold value.

[0041] There may be a predetermined delay between
S4 and S5 e.g. 30 seconds. Step S5 may occur period-
ically (e.g. every 30 seconds), or continuously.

[0042] If it is determined that the pump 226 is still
blocked, i.e. the determination at S5 is "yes", then the
process proceeds to S6 where operation of the second
motor 246 is continued (and the first motor 260 remains
in an idle or stopped state).

[0043] Whenitis determined by the controller 230 that
the pump 226 is no longer blocked, then the process
proceeds to S7. Determining that the pump is no longer
blocked may be in response to the controller 230 receiv-
ing an appropriate signal from the sensor 240. For ex-
ample where the sensor 240 is a flow-meter, it may be
determined that the pump 226 is not blocked when the
flow rate is at or above a threshold value. At S7, the sec-
ond motor 246 controlling the movable element 242 is
stopped orplacedinanidle state, so as to stop movement
of movable element 242.

[0044] Then, at S8, the first motor 260 is started or
moved from an idle state to an active state, so as to re-
start operation of the pumping mechanism 232.

[0045] Insome example S8 occurs before S7.In some
examples S7 and S8 occur simultaneously.

[0046] In some examples all of the features shown in
Figure 2 (apart from material 250) are provided as part
of a self-contained pump assembly. This allows a pump
assembly (e.g. as shown in Figure 2) to be quickly and
easily fitted and/or retrofitted to a washing machine.
[0047] It will be understood that the processor or
processing system or circuitry referred to herein may in
practice be provided by a single chip or integrated circuit
or plural chips or integrated circuits, optionally provided
as a chipset, an application-specific integrated circuit
(ASIC), field-programmable gate array (FPGA), digital
signal processor (DSP), graphics processing units
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(GPUs), etc. The chip or chips may comprise circuitry
(as well as possibly firmware) for embodying at least one
or more of a data processor or processors, a digital signal
processor or processors, baseband circuitry and radio
frequency circuitry, which are configurable so as to op-
erate in accordance with the exemplary embodiments.
In this regard, the exemplary embodiments may be im-
plemented at least in part by computer software stored
in (non-transitory) memory and executable by the proc-
essor, or by hardware, or by a combination of tangibly
stored software and hardware (and tangibly stored
firmware).

[0048] Reference is made herein to data storage for
storing data, such as memory. This may be provided by
a single device or by plural devices. Suitable devices
include for example a hard disk and non-volatile semi-
conductor memory.

[0049] Although at least some aspects of the embod-
iments described herein with reference to the drawings
comprise computer processes performed in processing
systems or processors, the invention also extends to
computer programs, particularly computer programs on
orin a carrier, adapted for putting the invention into prac-
tice. The program may be in the form of non-transitory
source code, object code, a code intermediate source
and object code such as in partially compiled form, orin
any other non-transitory form suitable for use in the im-
plementation of processes according to the invention.
The carrier may be any entity or device capable of car-
rying the program. For example, the carrier may comprise
a storage medium, such as a solid-state drive (SSD) or
other semiconductor-based RAM; a ROM, for example
a CD ROM or a semiconductor ROM; a magnetic record-
ing medium, for example a floppy disk or hard disk; optical
memory devices in general; etc.

[0050] The examples described herein are to be un-
derstood as illustrative examples of embodiments of the
invention. Further embodiments and examples are en-
visaged. Any feature described in relation to any one ex-
ample or embodiment may be used alone or in combi-
nation with other features. In addition, any feature de-
scribed in relation to any one example or embodiment
may also be used in combination with one or more fea-
tures of any other of the examples or embodiments, or
any combination of any other of the examples or embod-
iments. Furthermore, equivalents and modifications not
described herein may also be employed within the scope
of the invention, which is defined in the claims.

Claims

1. A pump for a washing machine comprising:
a water inlet and a water outlet;
a sensor; and

a movable element constructed and arranged
to be actuated when the sensor indicates a
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10.

1.

12.

13.

blocked material in the pump, actuation of the
movable element configured to create a vacuum
for dislodging the blocked material.

A pump according to claim 1, the movable element
connected to a motor, driving of the motor configured
to cause a reciprocating movement of the movable
element.

A pump according to claim 2, the motor being selec-
tively drivable in a first direction and a second direc-
tion opposite to the first direction, so as to provide
the reciprocating movement of the movable element.

A pump according to claim 2, the movable element
connected to the motor via one or more cams, the
one or more cams constructed and arranged to
cause the reciprocating movement of the movable
element when the motor is driven.

A pump according to any of claims 1 to 4, the movable
element located in a channel, the channel in fluid
communication with an interior of the pump.

A pump according to any of claims 1 to 5, wherein
the movable element is cone shaped.

A pump according to any of claims 1 to 6, the pump
comprising a pumping mechanism for drawing water
from a drum of the washing machine to the pump,
the pumping mechanism arranged to be de-activat-
ed when the movable element is actuated.

A pump according to any of claims 1to 7, the sensor
comprising a flow meter.

A pump according to claim 8, the pump configured
to actuate the movable element when a water flow
rate in the pump falls below a threshold value.

A washing machine comprising a pump according
to any of claims 1 to 9.

A method of operating a pump of a washing machine,
comprising:

in response to receiving a signal from a sensor
in the pump indicative of a blocked material in
the pump, causing actuation of a movable ele-
ment so as to create a vacuum for dislodging
the blocked material.

A method according to claim 11, comprising causing
a motor to be driven so as to cause the actuation of
the movable element.

A method according to claim 11 or claim 12, com-
prising causing the actuation of the movable element
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in response to determining that a water flow rate in
the pump has fallen below a threshold value.

A method according to any of claims 11 to 13, com-
prising de-activating a pumping mechanism of the
pump when the movable element is actuated.

A method according to claim 14, comprising re-acti-
vating the pump when a water flow rate in the pump
rises above a threshold value.
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