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(57) Abstract: The present invention relates to a dishwasher
and a control method therefor, the dishwasher comprising: a
tub for providing a washing space; a sump for collecting the
washing water sprayed into the tub; a spraying arm having
first and second channels, in each of which the washing wa-
ter separately flows, and a plurality of spraying holes for dis-
charging the washing water, which flows into each channel,
in a preset direction; a supply pump including an impeller
and a motor for rotating the impeller, and supplying the
washing water, which is stored in the sump, to the spraying
arm; a channel switching unit for selectively supplying the
washing water to the first channel or the second channel ac-
cording to the driving of the supply pump; and a control unit
for controlling the driving of the motor, wherein the control
unit controls the driving of the motor such that the washing
water is selectively supplied to the first channel or the
second channel, on the basis of a value of an electric current
flowing into the motor.
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DISHWASHER AND CONTROL METHOD THEREFOR
[Technical Field]

[0001] Embodiments of the present disclosure relate to a dishwasher and a control
method therefor, more particularly, a dishwasher which is capable of determining a plurality of
channels provided in an spraying arm based on a current value in a motor mounted in a supply
pump and selectively using each of spraying nozzles based on the result of determination, and
a control method of the dishwasher.

[Background]

[0002]  Generally, a dishwasher is the electric appliance configured to remove food
scraps or foreign substances from one or more dishwashing objects (e.g., dishes or cooking
tools) held therein by spraying dishwasher detergents and wash water to the dishes.

[0003]  Sucha conventional dishwasher includes a tub providing a washing space for
dishes; a dispenser for accommodating dishwasher detergents; one or more dish racks
provided in the tub and holding washing objects therein; an spraying arm for spraying wash
water to the dish racks; a sump storing wash water; and a water supply path for supplying the
wash water stored in the sump to the spraying arm.

[0004] Inthis instance, a plurality of water supply channels provided in the spraying
arm. The plurality of the wash water supply channels may be formed to communicate with a
plurality of corresponding spraying holes.

[0005] Meanwhile, one of the wash water supply channels may be formed to
communicate with one or more spraying holes for spraying wash water toward the dispenser
or filter.

[0006] In the conventional dishwasher, it is impossible to know to which one of the
wash water supply channels the wash water is supplied.

[0007]  To solve the disadvantage, the wash water has to be alternatively supplied to
the plurality of the wash water supply channels so as to spray the wash water toward the
dispenser or filter.

[0008] However, the wash water needs to be sprayed toward the dispenser
accommodating the dishwasher detergents in an initial stage of a wash cycle for a preset time

period intensively so as to enhance washing efficiency.
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[0009] More specifically, it is impossible in the conventional dishwasher to
intensively spray the wash water toward the dispenser or the filter as long as needed at a
required time point.

[0010]  Also, the spraying arm may be provided to rotate in a clockwise or counter-
clockwise direction. For example, the plurality of the wash water supply channels may be
formed in communication with the plurality of the corresponding spraying holes, respectively.

[0011]  The plurality of the spraying holes formed in the spraying arm may be
directional at a preset angle with respect to an upper or lower surface of the spraying arm.
Accordingly, the spraying arm is rotatable by the reaction of the force for spraying the wash
water via the spraying holes.

[0012]  Atthis time, the rotational directions of the spraying may be determined based
on which one of the wash water supply channels the wash water is supplied to.

[0013]  Such the rotational directions of the spraying arm needs to be controlled
differently based on the types or arrangement of the washing objects so as to enhance the
washing efficiency.

[0014] It is impossible in the conventional dishwasher to know which one of the
wash water supply channels the wash water is supplied. Accordingly, the rotational directions
of the spraying arms have to be periodically changed in the conventional dishwasher and the
rotational directions of the spraying arm cannot be determined and controlled actively.

[0015]  Itisdesired to address or ameliorate one or more disadvantages or limitations
associated with the prior art, or to at least provide a useful alternative.

[Summary]

[0016]  According to the present invention there is provided a dishwasher comprising:

a tub which defines a dishwashing space;

a sump in which the wash water sprayed into the tub is collected;

a spraying arm comprising first and second channels configured to circulate wash water
distinguishably, a plurality of spraying holes configured to spray the wash water supplied to
the first channel in one direction such that the spraying arm is rotated in a clockwise direction,
and a plurality of other spraying holes configured to spray the wash water supplied to the

second channel in the other direction such that the spraying arm is rotated in a counter-
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clockwise direction, wherein the entire area of the spraying holes of the first channel is
different from the entire area of the spraying holes of the second channel;

a supply pump comprising an impeller and a motor configured to drive the impeller and
configured to supply the wash water collected in the sump to the spraying arm;

a flow path conversion unit configured to selectively supply wash water to the first
channel or the second channel according to the drive of the supply pump; and

a controller implemented to control the drive of the motor,

wherein the controller controls the drive of the motor to alternatively supply to the first
and second channels by the operation of the flow path conversion unit,

wherein the controller distinguishes a first state in which the wash water is supplied to
the first channel and a second state in which the wash water is supplied to the second channel
from each other based on a first current value flowing to the motor in the first state and a
second current value flowing to the motor in the second state,

wherein the spraying holes corresponding to the first channel are configured to spray
wash water toward the dishwashing objects held in the tub, and the spraying holes
corresponding to the second channel comprise a first spraying hole configured to spray wash
water toward a dispenser configured to accommodate dishwasher detergents and a second
spraying hole configured to spray wash water toward a filter provided in an upper surface of
the sump, and

wherein when the dishwasher is driven according to a preset dishwashing course, the
controller preferably controls the supply pump to supply wash water via the second channel
for a preset time period after determining the current value flowing to the motor when wash
water is supplied to the first channel and the current value flowing to the motor when wash
water is supplied to the second channel.

[0017]  The invention also provides a control method of a dishwasher comprising a
tub, a spraying arm, a supply pump configured to supply wash water to the spraying arm and a
controller implemented to control the drive of the supply pump, wherein the spraying arm
comprises first and second channels configured to circulate wash water distinguishably, a
plurality of spraying holes configured to spray the wash water supplied to the first channel in
one direction such that the spraying arm is rotated in a clockwise direction, and a plurality of
other spraying holes configured to spray the wash water supplied to the second channel in the

other direction such that the spraying arm is rotated in a counter-clockwise direction, and the
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entire area of the spraying holes corresponding to the first channel is different from the entire
area of the spraying holes corresponding to the second channel, the control method
comprising:

a channel determining step for implementing the controller to determine a first state in
which wash water is supplied to the first channel and a second state in which wash water is
supplied to the second channel; and

a washing step that controls the drive of the supply pump to selectively supply the wash
water to the first channel or the second channel to control the rotation direction of the spraying
arm for spraying wash water toward the dishwashing objects held in the tub,

wherein the channel determining step distinguishes the first state in which the wash
water is supplied to the first channel and the second state in which the wash water is supplied
to the second channel from each other, based on a first current value flowing to the motor in
the first state and a second current value flowing to the motor in the second state,

wherein the spraying holes corresponding to the second channel comprise at least one
spraying hole configured to spray wash water toward a dispenser configured to accommodate
dishwasher detergents, and

the washing step comprises,

a dispenser washing step for supplying wash water to the second channel; and
a dishwashing step for supplying wash water to the first channel, and

wherein the dispenser washing step is preferably performed in an initial stage of the
washing step for a preset time period.
[Description of Drawings]

[0018]  Preferred embodiments of the present invention are hereinafter described, by
way of non-limiting example only, with reference to the accompanying drawings, in which:

[0019] FIG. 1isadiagram illustrating a basic structure of a dishwasher in accordance
with one embodiment of the present disclosure;

[0020] FIGS. 2 (a) and (b) are perspective diagrams of an upper spraying arm;

[0021]  FIGS. 3 (a) and (b) are diagrams illustrating a coupling structure among a
supply path, an spraying arm, a flow path guider and a flow path conversion unit;

[0022]  FIG. 4 is a sectional diagram illustrating the coupling among the spraying

arm, the flow path guider and the flow path conversion unit;
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[0023]  FIG. 5 (a) and (b) include a perspective diagram and a plane view of the flow
path converting unit;

[0024]  FIGS. 6 and 7 are diagrams illustrating an operational process of the flow path
converting unit;

[0025]  FIG. 8 is a diagram illustrating a coupling structure among a lower spraying
arm, a chamber and a flow path converting unit;

[0026] FIG.9is ablock diagram illustrating a connection relation among a controller,
a temperature sensor and a supply pump; and

[0027]  FIG. 10 is a flow chart illustrating a control method of a dishwasher in
accordance with one embodiment of the present disclosure.

[Detailed Description]

[0028]  The present disclosure provides a dishwasher which is capable of determining
or recognizing which one of the channels provided in an spraying arm wash water is supplied
to, and a control method thereof.

[0029]  The present disclosure provides a dishwasher which is capable of intensively
spraying wash water toward a dispenser inn an initial stage of a wash cycle based on the result
of the determination about the channel through which the wash water is supplied, and a control
method thereof.

[0030] The present disclosure provides a dishwasher which is capable of actively
controlling rotational directions of the spraying arm by determination of the channel through
which wash water is supplied, and a control method thereof.

[0031] Described herein is a dishwasher comprising a tub which defines a
dishwashing space; a sump in which the wash water sprayed into the tub is collected; an
spraying arm comprising first and second channels configured to circulate wash water
distinguishably and a plurality of spraying holes configured to spray the wash water supplied
to each of the channels in a preset direction; a supply pump comprising an impeller and a
motor configured to drive the impeller and configured to supply the wash water collected in
the sump to the spraying arm; a flow path conversion unit configured to selectively supply
wash water to the first channel or the second channel according to the drive of the supply
pump; and a controller implemented to control the drive of the motor, wherein the controller
controls the drive of the motor to selectively supply the wash water to the first channel or the

second channel based on a current value flowing to the motor.
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[0032]  The first channel and the second channel may be formed to communicate with
the plurality of the corresponding spraying holes, respectively, and the entire cross section area
of the spraying holes corresponding to the first channel may be different from the entire cross
section area of the spraying holes corresponding to the second channel.

[0033] When wash water is alternatively supplied to the first and second channels by
the operation of the flow path conversion unit, the controller may distinguish a first state in
which the wash water is supplied to the first channel and a second state in which the wash
water is supplied to the second channel from each other, based on the current values flowing to
the motor.

[0034]  The sum of the cross section areas of the spraying holes corresponding to the
first channel may be larger than the sum of the cross section areas of the spraying holes
corresponding to the second channel, and a first current value flowing to the motor in the first
state may be smaller than a second current value flowing to the motor in the second state.

[0035] The number of the spraying holes corresponding to the first channel may be
larger than the number of the spraying holes corresponding to the second channel.

[0036] The number of the spraying holes corresponding to the first channel may be
equal to the number of the spraying holes corresponding to the second channel, and a diameter
of each spraying hole corresponding to the first channel may be larger than a diameter of each
spraying hole corresponding to the second channel.

[0037]  The direction in which the spraying holes corresponding to the first channel
are formed may be different from the direction in which the spraying holes corresponding to
the second channel are formed, and when wash water is supplied to the first channel, the
spraying arm may be rotated in a clockwise direction, and when wash water is supplied to the
second channel, the spraying arm may be rotated in a counter-clockwise direction.

[0038]  The spraying holes corresponding to the first channel may be configured to
spray wash water toward the dishwashing objects held in the tub, and the spraying holes
corresponding to the second channel may comprise a first spraying hole configured to spray
wash water toward a dispenser configured to accommodate dishwasher detergents; and a
second spraying hole configured to spray wash water toward a filter provided in an upper
surface of the sump.

[0039]  When the dishwasher is driven according to a preset dishwashing course, the

controller may control the supply pump to supply wash water via the second channel for a
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preset time period after determining the current value flowing to the motor when wash water is
supplied to the first channel and the current value flowing to the motor when wash water is
supplied to the second channel.

[0040]  The preset dishwashing course may comprise a channel determining cycle for
implementing the controller to determine the current value flowing to the motor when wash
water is supplied to the first channel and the current value flowing to the motor when wash
water is supplied to the second channel; and a washing cycle for spraying wash water toward
the dishwashing objects held in the tub, and the channel determining cycle and the washing
cycle may be performed in order, and the controller may control the supply pump to supply
wash water to the second channel in an initial stage of the washing cycle for the preset time
period.

[0041]  The dishwasher may further comprise a current sensor configured to measure
the current values flowing to the motor, wherein the current sensor is electrically connected
with the controller.

[0042] In another aspect of the present disclosure, a control method of a dishwasher
comprising a tub, spraying arm, a supply pump configured to supply wash water to the
spraying arm and a controller implemented to control the drive of the supply pump, wherein
the spraying arm comprises first and second channels configured to circulate wash water
distinguishably and a plurality of spraying holes configured to spray the wash water supplied
to each of the channels in a preset direction, and the entire cross section area of the spraying
holes corresponding to the first channel is different from the entire cross section area of the
spraying holes corresponding to the second channel, the control method comprises a channel
determining step for implementing the controller to determine a first state in which wash water
is supplied to the first channel and a second state in which wash water is supplied to the
second channel; and a washing step for spraying wash water toward the dishwashing objects
held in the tub.

[0043]  The channel determining step may comprise a first wash water supplying step
for supplying wash water to one of the first and second channels by the drive of the supply
pump; a first current measuring step for measuring the current value flowing to a motor
provided in the supply pump in the first wash water supplying step; a second wash water
supplying step for supplying wash water to the other one of the first and second channels by

the drive of the supply pump; a second current measuring step for measuring the current value
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flowing to the motor provided in the supply pump in the second wash water supplying step;
and a current value comparing step for comparing the current value measured in the first
current measuring step with the current value measured in the second current measuring step
by implementing the controller.

[0044]  Inthe current value comparing step, the controller may determine a first state
in which wash water is supplied to the first channel and a second state in which wash water is
supplied to the second channel based on the result of the current value comparison.

[0045]  The sum of the cross section areas of the spraying holes corresponding to the
first channel may be larger than the sum of the cross section areas of the spraying holes
corresponding to the second channel, and a first current value flowing to the motor in the first
state may be smaller than a second current value flowing to the motor in the second state.

[0046] The control method of the dishwasher may further comprise a step for
stopping the drive of the supply pump between the first current measuring step and the second
wash water supplying step.

[0047]  The spraying holes corresponding to the second channel may comprise at least
one spraying hole configured to spray wash water toward a dispenser configured to
accommodate dishwasher detergents, and the washing step may comprise a dispenser washing
step for supplying wash water to the second channel; and a dishwashing step for supplying
wash water to the first channel.

[0047A] The dispenser washing step may be performed in an initial stage of the
washing step for a preset time period.

[0047B] Accordingly, the embodiments may have following advantageous effects. The
dishwasher may be capable of supplying steam even to washing objects placed in front or rear
portions of a rack.

[0047C] Furthermore, the dishwasher need not use much water in drying washing
objects.

[0047D] Sull further, the dishwasher may be capable of supplying steam to dry
washing objects.

[0048]  Referring to the accompanying drawings, exemplary embodiments of the

present disclosure according to one embodiment of the present disclosure will be described
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in detail. Use of such terminology for structures and control methods herein is merely
intended to facilitate description of the specification, and the terminology itself is not
intended to give any special meaning or function. In the present disclosure, that which is
well-known to one of ordinary skill in the relevant art has generally been omitted for the
sake of brevity.

[0049]  Regardless of numeral references, the same or equivalent components may
be provided with the same reference numbers and description thereof will not be repeated.
For the sake of brief description with reference to the drawings, the sizes and profiles of the
elements illustrated in the accompanying drawings may be exaggerated or reduced and it
should be understood that embodiments of a device or a controlling method presented
herein are not limited by the accompanying drawings.

[0050]

[0051] Referring to FIG. 1, a dishwasher 100 in accordance with one embodiment
may include a tub 1 defining a washing space; a door 2 provided to selectively open and
close the washing space; and one or more dish racks 3 and 3’ provided in the tub and
configured to holding one or more washing objects thereon.

[0052]  The racks 3 and 3’ may be movable forwards from the dishwasher 100 when
the door 2 is open.

[0053] A sump 4 may be further provided in a lower portion of the tub 1 and the
wash water needed to wash the washing objects is stored in the sump 4. The sump 4 may be
configured to collect the wash water sprayed into the tub 1.

[0054] The sump 4 is supplied the wash water via a sump water supply unit 41. The
sump water supply unit 41 may include a water supply source (not shown) provided outside
the dishwasher 100; and a water supply hose for allowing the water supply source to
communicate with the sump 4.

[0055]  The sump 4 may further include a sump water drainage unit 43 for draining
the stored wash water outside the sump. The sump drainage 32 may include a water
drainage hose 431 for allowing the sump to communicate with the outside of the
dishwasher; and a water drainage pump 433.

[0056] Meanwhile, the dishwasher may include one or more spraying arms 5 and 9
provided in the tub 1 and configured to spray wash water toward the washing objects held
on the dish racks 3 and 3°.

[0057] In this instance, the dish racks 3 and 3’ may include an upper dish rack 3

located in a relatively upper portion; and a lower dish rack 3’ located in a relatively lower

7
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portion. the one or more spraying arms 5 and 9 may include an upper spraying arm 5 for
spraying wash water toward the upper dish rack 3; and a lower spraying arm 9 for spraying
wash water toward the lower rack 3.

[0058] For example, the upper dish rack 5 may be arranged under the upper dish
rack 3 and configured to spray the wash water stored in the sump 4 toward the dishwashing
objects held in the upper dish rack 3.

[0059]  The upper spraying arm 5 may be formed to communicate with the sump 4
via a wash water supply unit 7.

[0060] In this instance, the wash water supply unit 7 may include a supply path 71;
and a supply pump 73 for supplying the wash water stored in the sump 4 to the supply path
71.

[0061] The supply pump 73 may include an impeller (not shown); and a motor (see
FIG. 2) provided to rotatably drive the impeller and configured to supply the wash water
stored in the sump 4 toward the one or more spraying arms 5 and 9.

[0062] The upper spraying arm 9 may be arranged under the lower dish rack 3’ and
configured to spray the wash water stored in the sump4 toward the dishwashing objects held
on the lower dish rack 3°.

[0063] In this instance, the wash water supply unit 7 may include a first flow path
711 and a second flow path 713 which are branched from the supply path 71. The first flow
path 711 may be connected with the lower spraying arm 9 and the second flow path 713
may be connected with the upper spraying arm 5.

[0064] Hereinafter, the structure of the upper spraying arm 5 will be described,
referring to other drawings.

[0065]

[0066] FIG. 2 is a perspective diagram of the upper spraying arm 5.

[0067] Referring to FIG. 2, the upper spraying arm 5 may include a first channel
531 and a second channel 532 for circulating the wash water distinguishably; and a plurality
of spraying holes 511 and 512 for spraying the wash water drawn into the channels in preset
directions, respectively.

[0068] At this time, the first channel 531 and the second channel 532 may be
formed to communicate with the corresponding spraying holes 511 and 512, respectively.

[0069]  As one example, the first channel 531 may be in communication with the

plurality of the spraying holes with the numeral references ‘511° shown in FIG. 3. The
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second channel 532 may be in communication with the plurality of the spraying holes with
the numeral references ‘512’ shown in FIG. 3.

[0070] The entire cross sectional area of the spraying holes 511 corresponding to
the first channel 531 may be different from that of the spraying holes 512 corresponding to
the second channel 532.

[0071]  Accordingly, the load or torque applied to the motor 731 of the supply pump
73 when wash water is supplied to the first channel 531 may be different from the load or
torque applied to the motor (731, see FIG. 9) of the supply pump 73 when wash water is
supplied to the second channel 531.

[0072]  The bigger is the load or torque applied to the motor 731, the higher are the
values of the currents flowing to the motor 731.

[0073] The controller (C) may be implemented to compare the values of the
currents flowing to the motor 731 to the first channel 531 and the second channel 532 with
each other and determine whether the wash water is supplied to the first channel 531 or the
second channel 532 based on the result of the comparison.

[0074]  Such the characteristics of the controller (C) will be described in detail later,
referring to other drawings.

[0075] Meanwhile, the upper spraying arm 5 may include an upper body 51 having
the spraying hole 511; a lower body 53 including a plurality of channels 531 and 532
provided under the upper body 51 and configured to distinguishably circulating the wash
water; and a chamber 55 provided under the lower body 53 and configured to communicate
with the first channel 531 and the second channel 532.

[0076] A partition wall 533 may be provided in the lower body 53 to partition off
the internal space of the lower body into the first channel 531 and the second channel 532.
A chamber communication hole 535 may be provided in the lower body 53 to facilitate the
communication between the each of channels and the chamber.

[0077] Meanwhile, the dishwasher may further include a flow guider 6 in
communication with the chamber 55, penetrating the upper body 51 and the lower body 53.
The flow guider 6 may be connected with the second flow path 713 of the wash water
supply unit 7 via a detachable pipe (611, see FIG. 3) and configured to supply wash water to
the chamber 55.

[0078] In this instance, the upper body 51 and the lower body 53 may further

include a flow guider through hole for allowing the flow guider 6 to pass through. It is
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preferred that the chamber communication hole 535 is provided along an outer
circumferential surface of the flow guider through hole.

[0079] Wash water may be exhausted in a vertical direction with respect to a top
surface of the upper body 51. Alternatively, the spraying holes 511 and 512 may be
provided to allow the exhaustion angle of the wash water exhausted via the spraying holes
511 and 512 to form an acute angle with respect to a top surface of the upper body 51.

[0080] When the spraying holes 511 and 512 are provided to allow the exhaustion
angle of the wash water to form the acute angle with respect to the top surface of the upper
body 51, a repulsive force is generated in spraying the wash water via the spraying holes
511 and 512. Accordingly, when the upper spraying arm 5 is rotatable with respect to the
detachable pipe 611, the spraying arm 5 is rotatable even without auxiliary drive devices
and dishwashing efficiency may be enhanced.

[0081] In one embodiment, the direction in which the plurality of the spraying holes
511 corresponding to the first channel 531 are formed may be different from the direction in
which the plurality of the spraying holes 512 corresponding to the second channel 532 are
formed. At this time, the direction of the spraying holes 511 corresponding to the first
channel 531 may be defined as ‘the first formation direction’ and the direction of the
spraying holes 512 corresponding to the second channel 532 may be defined as ‘the second
formation direction’.

[0082] For example, the first formation direction and the second formation may be
determined so as to rotate the upper spraying arm 5 in a clockwise direction when wash
water is supplied to the first channel 531 and rotate the upper spraying arm 5 in a counter-
clockwise direction when the wash water is supplied to the second channel 532.

[0083] Moreover, a flow conversion unit 8§ may be further provided in the chamber
55 and configured to perform linearly reciprocating motion and rotational motion so as to
selectively open some of the chamber communication holes 535.

[0084] The flow conversion unit 8§ may be configured to selectively open the first
channel 531 and the second channel 532 according to the drive of the supply pump 73. In
other words, the flow conversion unit 8 may be provided to selectively supply the wash
water to the first channel 531 or the second channel 532 according to the drive of the supply
pump 73.

[0085]  Hereinafter, the coupling structure among the flow guider 6, the chamber 55,
the second flow path 713 and the flow path conversion unit 8§ will be described referring to

other drawings.
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[0086]

[0087]  FIG. 3 is a diagram illustrating the coupling structure among the supply path,
the spraying arm, the flow path guider and the flow path conversion unit. FIG. 4 is a
sectional diagram illustrating the coupling among the spraying arm, the flow path guider
and the flow path conversion unit. FIG. 5 includes a perspective diagram and a plane view
of the flow path conversion unit.

[0088]  Referring to FIGS. 3 through 5, the chamber 55 is the wash water circulating
space provided underneath the lower body 53. The chamber 55 includes a body 551
extended along a downward direction of the lower body 53 to locate the chamber
communication hole 535 therein.

[0089] The flow path guider 6 may include a detachable pipe 611 detachably
provided in the second flow path 713; a hollow pipe 61 having one end connected with the
detachable pipe 611 and the other end located in the chamber 55, penetrating the upper body
51 and the lower body 53; and an outlet hole 63 for exhausting the wash water supplied to
the hollow pipe 61 into the chamber 55.

[0090] Referring to FIG. 4, the structure of the flow path guider 6 will be described
in detail. The outlet hole 63 may be provided via an outer circumferential surface of the
hollow pipe 61. Also, it is preferred that the outlet hole 63 is provided in the connection
area between the hollow pipe 61 and a bottom of the chamber 5 to fill the wash water
supplied via the hollow pipe 61 in the chamber 55 from the bottom.

[0091] Moreover, the flow path guider 6 may further include an outlet guider 65 for
facilitating the circulation of the wash water toward the outlet hole 63. In this instance, the
outlet guider 65may be provided in a cone shape projected from the bottom of the chamber
55 and located in a center of the hollow pipe 61.

[0092] In case the outlet guider 65 is formed in the cone shape, a hypotenuse of the
outlet guider may have a preset radius of curvature.

[0093]  Accordingly, the wash water stored in the sump may be supplied to the
chamber 55 by the supply pump 73, passing through the supply path 55, the second flow
path 713, the detachable pipe 611, the hollow pipe 61 and the outlet hole 63. The wash
water exhausted from the outlet hole 63 is guided toward the outlet hole 63 along the guide
of the outlet guider 65 so as to minimize the shock applied to the chamber 55 by the wash
water exhausted from the hollow pipe 61.

[0094] A remnant outlet pipe 555 for removing the remnant of the chamber 55 may

be further provided in the bottom of the chamber 55.
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[0095] The remnant outlet pipe 555 is configured to prevent the wash water from
remaining in the chamber when the operation of the dishwasher is stopped. It is preferred
that the remnant outlet pipe 555 has a bent profile to minimize the pressure decrease inside
the chamber when wash water is supplied to the chamber 55.

[0096] When wash water is supplied to the chamber 55 via the hollow pipe 61, the
flow path conversion unit 8 may move to a top of the chamber 55. When no wash water is
supplied, the hollow pipe 61may move toward the bottom of the chamber 55.

[0097] In case of moving toward the top of the chamber 55, the flow path
conversion unit 8 may be rotated a preset angle to partially open the chamber
communication holes 535.

[0098] Referring to FIG. 5, the structure of the flow path conversion unit 8 will be
described in detail. The flow path conversion unit 8 may include a conversion unit body 81
formed in a hollow shape with an open bottom; a hollow pipe insertion hole 811 provided in
an upper surface of the conversion unit body 81 and having the hollow pipe 61 therein; and
a channel opening hole 813 provided in the upper surface of the conversion unit body 81.

[0099] In this instance, the outlet hole 63 of the flow path guider 6 may be located
in the conversion unit body 81 (specifically, between the upper surface of the conversion
unit body and the bottom of the chamber).

[00100]  Moreover, the flow path guider 6 may further include a supporting portion
(67, see FIG. 4) provided in an outer circumferential surface of the hollow pipe 61, while
located over the outlet hole 63, and configured to support the upper surface of the
conversion unit body 81.

[00101] It is preferred that the channel opening hole 813 is configured to open a
predetermined number of the chamber communication holes 535 provided in the lower body
53.

[00102] More specifically, the number of the channel opening holes 813 may be
different from that of the chamber communication holes 535. FIG. 2 (b) shows that the four
chamber communication holes 535 spaced 90 degrees apart from each other are provided in
the lower body 53 and that two channel opening holes 813 are provided in the conversion
unit body 81.

[00103] Meanwhile, the two channel opening holes 813 are arranged adjacent to
each other or spaced 180 degrees apart from each other (hereinafter, description will be

made on the basis of the latter example).
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[00104]  Accordingly, whenever the conversion unit body 81 is rotated a preset angle
by an engaging projection 83, an upper engaging portion 59 and a lower engaging portion
57, wash water may be supplied to the first channel 531 or the second channel 532.

[00105]  When there is no wash water in the chamber 55, the conversion body unit 81
is configured to engage with the lower engaging portion 57 or keep the state of being
supported by the supporting portion 67. Once wash water is supplied to the chamber 55, the
conversion unit body 81 is configured to move toward the top of the chamber 55 along the
guide of the hollow pipe 61.

[00106] Meanwhile, while the conversion unit 81 is rotated a preset angle toward the
top of the chamber 55, the channel opening hole 813 is configured to open some of the
chamber communication holes 535. Accordingly, the wash water supplied via the supply
pump 73, the supply path 71 and the second flow path 713 may be supplied only to the first
channel 531 or the second channel 532 provided in the spraying arm 5.

[00107]  When the wash water supply to the chamber 55 is stopped, the conversion
unit body 81 is rotated and moved toward the bottom of the chamber 55. After that, the
wash water supply to the chamber 55 re-starts and the conversion unit body 81 is rotated to
open the other chamber communication holes not open before, while being moved toward
the top of the chamber 55 at the same time.

[00108]  Accordingly, when the drive and stop of the supply pump 73 is repeated
once the wash water is supplied toward the upper spraying arm 5 by the drive of the supply
pump 73, the wash water may be alternatively supplied to the first channel 531 and the
second channel 532 by the operation of the flow path conversion unit 8.

[00109] In the dishwasher in accordance with the embodiments of the present
disclosure, wash water may be alternatively supplied to the plurality of the channels
provided in one upper spraying arm 5 so as to diversify the spraying angles of the wash
water sprayed toward the dishwashing objects and enhance the dishwashing performance of
the dishwasher accordingly.

[00110] Meanwhile, the rotational motion of the conversion unit body 81 may be
realized by diverse structures. FIGS. 5 and 6 show as one example a structure that the
conversion body unit 81 is rotated by the engaging projection 83 provided in an outer
circumferential surface of the conversion unit body 81, the upper engaging portion 59
provided in the top of the chamber and the lower engaging portion 57 provided in the

bottom of the chamber.
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[00111] The upper engaging portion 59 and the lower engaging portion 57 are
provided in a rugged shape (or a tooth wheel shape). The engaging projection 83 includes
an upper projection 831 for rotating the conversion unit body 81 a preset angle by engaging
with the upper engaging portion 59; and a lower projection 833 for rotating the conversion
unit body 81 a preset angle by engaging with the lower engaging portion 57.

[00112]  As shown in FIG. 7, the rugged shape of the upper projection 831 and the
rugged shape of the upper engaging portion 59 may be formed for a vertex (H) of the upper
projection 831 to contact with and then move along a hypotenuse (L) of the upper engaging
portion 59, when the conversion unit body 81 is moved to the upper engaging portion 59.

[00113]  The rugged shape of the lower engaging portion 57 and the rugged shape of
the lower projection 832 may be provided to rotate the conversion unit body 81 while a
vertex of the lower projection 833 is moving along a hypotenuse of the lower engaging
portion 57.

[00114] In case of the dishwasher having two channel opening holes 813 spaced 180
degrees apart from each other and four chamber communication holes 535 spaced 90
degrees apart from each other, the conversion unit body 81 is rotated 45 degrees in one
direction. When the upper engaging portion 59 is engaging with the upper projection 831,
and 45 degrees in the same direction with the rotational direction in which the upper
engaging portion 59 engages with the upper projection 831, when the lower engaging
portion 57 is engaging with the lower projection 833.

[00115] Meanwhile, FIG. 5 shows that the engaging projection 83 is spaced a preset
distance apart from the outer circumferential surface of the conversion unit body 81 by a
fixing rib 85. Alternatively, it is possible for the engaging projection 83 to be in contact
with the outer circumferential surface of the conversion unit body 81. The effect of the
engaging projection 83 spaced apart from the conversion unit body 81 by the fixing rib 85
will be described later.

[00116] A gap such as a tolerance required in consideration of a design may be
provided between an inner wall of the chamber 55 and the outer circumferential surface of
the flow path conversion unit 8. Accordingly, the dishwasher including only the
configuration mentioned above is likely to have the foreign substances stuck in the space
formed between the chamber 55 and the flow path conversion unit 8 so that such the foreign
substances might interfere with the linearly reciprocating motion and rotational motion of

the flow path conversion unit 81.
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[00117]  The wash water supplied to the chamber 55 by the wash water supply unit 7
may be the water stored in the sump 4 and the wash water sprayed toward the dishwashing
objects from the upper spraying arm 5 in the dishwasher.

[00118]  Accordingly, the wash water collected in the sump 4 has an increasing
amount of the food scraps or contaminants removed from the dishwashing objects. The food
scraps or contaminants might remain in the chamber 55 or the flow path conversion unit 8
while the wash water is circulating the space formed between the outer circumferential
surface of the flow path conversion unit 8 and the inner wall of the chamber 55.

[00119]  Most of the wash water flowing to the upper surface of the conversion unit
body 81via the space formed between the outer circumferential surface of the conversion
unit body 81 and the inner wall of the chamber 55 will be drawn into the lower body 53 via
the chamber communication holes 535 of the spraying arm 5. However, as the conversion
unit body 81 is moving toward the spraying arm 5, the space between the upper surface of
the conversion unit body 81 and the lower body 53 of the spraying arm becomes narrower
so that the foreign substances contained in the wash water may be more likely to remain in
the chamber 55.

[00120]  Accordingly, to prevent the foreign substances remaining in the chamber 55
or the flow path conversion unit 8 from interfering with the motion of the flow path
conversion unit 8, the dishwasher in accordance with the present disclosure may further
include a first slot 815 provided in the conversion unit body 81. The first slit 815 may be
configured to guide the wash water circulating between the inner wall of the chamber 55
and the outer circumferential surface of the flow path conversion unit 8 toward the inside of
the conversion unit body 81.

[00121]  The first slit 815 is formed by cutting away an upper outer circumferential
surface of the conversion unit body 81 and provided along a longitudinal or circumferential
direction of the conversion unit body 81 to be connected with an outer circumferential
surface of the channel opening hole 813.

[00122]  As shown in FIG. 7, it is preferred that the wash water drawn into the space
between the outer circumferential surface of the flow path conversion unit 8 and the inner
wall of the chamber 55 flow toward the first slit 815 via the space (F) between the upper
projection 831 and the upper engaging portion 59 by the engaging of the upper engaging
portion 59 and the upper projection 831 with each other in a state of being spaced a present

distance apart from each other.
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[00123]  Accordingly, the foreign substances contained in the wash water may be
prevented from remaining in the chamber 55 and the flow path conversion unit 8.

[00124]  Moreover, the flow path conversion unit 8§ may further include a second slit
(87, see FIG. 5) provided between the conversion unit body 81 and the engaging projection
83 and configured to facilitate the flow of the wash water.

[00125]  The second slit 87 may be formed by fixing the engaging projection 83 to
the conversion unit body 81 by using the fixing rib 85.

[00126] As shown in FIG. 5 (b), a symmetrical line (A, a symmetrical base line) of
the first slit 815 may be spaced a preset distance apart from a symmetrical line (b) of the
second slit 87.

[00127] That is to wash out the foreign substances remaining on the outer
circumferential surface of the conversion unit body 81 by circulating the wash water
flowing in the second slit 87 into the conversion unit body 81 via the first slit 815 after
circulating along the circumferential direction of the conversion unit body 81.

[00128]  Meanwhile, when the second slit 87 is provided in the flow path conversion
unit 8, no space (G) may be provided between the upper engaging portion 59 and the upper
projection 831. In case the space (G) is provided between the upper engaging portion 59 and
the upper projection 831, together with the second slit 87, the foreign substances remaining
between the outer circumferential surface of the engaging projection 83 and the inner wall
of the chamber 55 may be also prevented.

[00129] Moreover, the flow path conversion unit 8§ may further include an inclined
surface 817 and the chamber 55 may further include a chamber inclined surface 553
inclined corresponding to a slope angle of the inclined surface 817.

[00130]  The inclined surface 817 may be provided along an upper circumferential
surface of the conversion unit body 81 and the chamber inclined surface 553 may be
provided in the top of the chamber 55 or the upper engaging portion 59.

[00131] The inclined surface 817 may be provided in an outer circumferential
surface of the engaging projection 83. In this instance, it is preferred that the chamber
inclined surface 553 is provided in an upper end of the inner wall of the chamber 55.

[00132]  The inclined surface 817 and the chamber inclined surface 553 has an effect
of facilitating the communication between the channel opening hole 813 and the chamber
communication hole 535 when wash water is supplied to the inside of the chamber 55.

[00133]  Hereinafter, referring to further drawings, the structure of the lower spraying

arm 9 will be described.
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[00134]

[00135] FIG. 8 is a diagram illustrating the coupling structure among the lower
spraying arm (9, see FIG. 1), the chamber 55 and the flow path conversion unit §’, in case
the lower spraying arm 9 for spraying wash water is provided in the lower dish rack 3°.

[00136] The entire structure of the lower spraying arm 9 is similar to that of the
upper spraying arm 5 mentioned above. Hereinafter, different technical features with the
upper spraying arm 5 will be described.

[00137]  In other words, the lower spraying arm 9 may also include a first channel
931 and a second channel 932 so as to supply wash water. A plurality of spraying holes 911
corresponding to the first channel and a plurality of spraying holes 912 corresponding to the
second channel may be provided.

[00138] In the embodiment shown in FIG. 8, the first flow path 711 branched from
the supply path 71 is configured to supply wash water to the bottom of the chamber 55 and
it is not necessary to provide the flow path guider 6, different from the upper spraying arm 5
shown in FIG. 4.

[00139] The lower spraying arm 9 may include an upper body 91 having a plurality
of spraying holes 911 and 912; a lower body 93 having the first channel 931 and the second
channel 932; and a chamber communication hole 935 for allowing the channels to
communicate with the chamber 55.

[00140] A flow path conversion unit 8’ may be further provided in the chamber 55
and configured to perform linearly reciprocating motion and rotational motion to selectively
open the chamber communication hole 935.

[00141]  The flow path conversion unit 8’ may include a conversion unit body 81’
having an open side; a channel opening hole 813’ provided in an upper surface of the
conversion unit body and configured to selectively open the chamber communication hole
935; and an engaging projection 83’ provided in an outer circumferential surface of the
conversion unit body.

[00142] The engaging projection 83’ includes an upper projection and a lower
projection. The chamber 55 includes an upper engaging portion 59 configured to engage
with the upper projection to rotate the conversion unit body a preset angle; and a lower
engaging portion 57 configured to engage with the lower projection to rotate the conversion
unit body a preset angle.

[00143]  Accordingly, when wash water is supplied to the inside of the chamber 55

via the first flow path 711, the conversion unit body 81’ is moved toward the top of the
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chamber 55. Then, the upper projection of the engaging projection 83’ may engage with the
upper engaging portion 59 and the conversion unit body 81’ may be rotated a preset angle.

[00144]  When the conversion unit body 81’ is rotated, the channel opening hole 813’
may some of the chamber communication holes 935 and the wash water may be supplied to
some of the channels 931 and 932 provided in the lower spraying arm 9.

[00145]  After that, the supply pump 73 finishes the wash water supply to the
chamber 55, the conversion unit body 81’ is moved toward the bottom of the chamber 55.
While the lower projection of the engaging projection 83’ engages with the lower engaging
portion 59, the conversion unit body 81 is rotated a preset angle.

[00146] Four channels may be provided in the lower spraying arm 9, spaced 90
degrees apart from each other, and the channel opening holes 813’ may be spaced 180
degrees apart from each other. In this instance, the upper engaging portion, the lower
engaging portion and the engaging projection 83’ are rotated 46 degrees in one direction
and the channel opening hole 813’ opens the chamber communication hole 935 when the
upper engaging portion 59 engages with the upper projection and rotated 45 degrees in the
same direction with the rotational direction mentioned above when the lower engaging
portion 57 engages with the lower projection.

[00147]  Moreover, an inclined surface may be provided in an outer circumferential
surface of an upper end of the conversion unit body 81’ so as to facilitate the coupling
between the channel opening hole 813° and the chamber communication hole 935. A
chamber inclined surface may be further provided in the chamber 55 to accommodate the
inclined surface.

[00148] In addition, a first slit 815” and a second slit 87° may be provided in the
conversion unit body 81’ to prevent foreign substances from remaining in the chamber 55
and the flow path conversion unit 8’. The specific structure for realizing the functions of the
first and second slits 815’ and 87’ are described above and omitted accordingly.

[00149]  Hereinafter, referring to the accompanying drawing, the components
electrically connected with a controller of the dishwasher will be described.

[00150]

[00151] FIG. 9 is a block diagram illustrating a connection relation among a
controller, a temperature sensor and a supply pump.

[00152]  Following description will be made on the base of the upper spraying arm 5

and the same characteristic is applied even to the lower spraying arm 9.
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[00153] Referring to FIGS. 1 through 3 together with FIG. 9, the dishwasher in
accordance with one embodiment may further include a controller (C) implemented to
control the drive of the supply pump 73 and the drainage pump 433.

[00154]  More specifically, the controller (C) may control the motor 731 provided in
the supply pump 73 and the motor (not shown) provided in the drainage pump 433.

[00155] Meanwhile, the dishwasher 100 in accordance with the embodiment of the
present disclosure may further include a current sensor (S) configured to measure values of
currents flowing to the motor 731 provided in the supply pump 73; and a memory (M) in
which the current values sensed by the temperature sensor (S) are stored.

[00156]  The current sensor (S) may be electrically connected with the controller (C).
Accordingly, the controller (C) may be provided with the current values sensed by the
current sensor (S).

[00157]  The controller (C) may be implemented to control the drive of the motor 731
based on the current value transmitted by the current sensor (S).

[00158] More specifically, the controller (C) may control the motor 731 to
selectively supply the wash water to the first channel 531 and the second channel 532
provided in the upper spraying arm 5 mentioned above, based on the current value flowing
to the motor 731.

[00159]  For example, when the drive and stop of the supply pump operation is
repeated during the wash water supply toward the upper spraying arm 5 by the drive of the
supply pump 73, the wash water may be alternatively supplied toward the first channel 531
and the second channel 532 by the operation of the flow path conversion unit 8.

[00160] In this instance, the controller (C) may determine which one of the channels
the wash water is supplied based on the current value flowing to the motor 731. For
example, the state where the wash water is supplied to the first channel is defined as the first
state and the state where the wash water is supplied to the second channel is defined as the
second state. In this instance, the controller (C) may determine whether the current state is
corresponding to the first state or the second state based on variation of the measured
current values.

[00161] Moreover, the controller (C) may control the drive of the motor 731 to
selectively supply the wash water to the first channel 531 and the second channel 532 based
on the result of the determination.

[00162] Meanwhile, when the wash water is alternatively supplied to the first

channel 531 and the second channel 532, the current values flowing to the motor 731 and

19



OPP-AZ-2016-0065-WO-00

the result of the determination made by the controller based on the current values may be
stored in the memory (M).

[00163] Referring to FIG. 2, the sum of the cross section areas of the spraying holes
511 corresponding to the first channel may be larger than the sum of the cross section areas
of the spraying holes 512 corresponding to the second channel532.

[00164] For example, the number of the spraying holes 511 corresponding to the first
channel 531 may be larger than that of the spraying holes 512 corresponding to the second
channel 532. In this instance, if the cross section areas of the spraying holes 511
corresponding to the first channel 531 is equal to the cross section areas of the spraying
holes corresponding to the second channel 532, the sum of the cross section areas of the
spraying holes 511 corresponding to the first channel 531 may be larger than that of the
cross section areas of the spraying holes 512 corresponding to the second channel 532.

[00165]  Alternatively, the number of the spraying holes 511 corresponding to the
first channel 531 may be equal to of the spraying holes 512 corresponding to the second
channel 532. In this instance, the diameter of each spraying hole 511 corresponding to the
first channel 531 may be larger than the diameter of each spraying hole 512 corresponding
to the second channel 532.

[00166] In case the sum of the cross section areas of the spraying holes 511
corresponding to the first channel 531 is larger than the sum of the cross section areas of the
spraying holes 512 corresponding to the second channel 532, the current value flowing to
the motor 731 when wash water is supplied to the first channel 531 may be smaller than the
current values flowing to the motor 731 when wash water is supplied to the second channel
532.

[00167]  Accordingly, when a relatively large current value is sensed by the current
sensor (S) during the wash water supply to the first channel 531 and the second channel 532
alternatively, the controller (C) may determine that wash water is supplied to the second
channel 532.

[00168] For example, the current value flowing to the motor 731 in the first state is
defined as the first current value. The current value flowing to the motor 731 in the second
state is defined as the second current value. In this instance, the first current value may be
smaller than the second current value. That is because the load or torque applied to the
motor 731 in the first state is smaller than the load or torque applied to the motor 731 in the

second state.
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[00169] In case the current value flowing to the motor 731 is the first current value
which is the relatively smaller one while wash water is supplied to the first or second
channel 531 or 532, the controller (C) may determine that the wash water is supplied to the
first channel 531. In contrast, when the current value flowing to the motor 531 is the second
current value which is the relatively large one, the controller (C) may determine that the
wash water is supplied to the second channel 532.

[00170] In other words, while the wash water is alternatively supplied to the first
channel 531 and the second channel 532, the controller (C) is capable of figuring out the
direction of the supplied wash water by sensing the current values flowing to the motor 731.

[00171]  Meanwhile, the direction of the spraying holes 511 corresponding to the first
channel 531 may be different from the direction of the spraying holes 512 corresponding to
the second channel 532. For example, the spraying holes 511 corresponding to the first
channel 511 and the spraying holes 512 corresponding to the second channel 512 may be
directed in the reverse.

[00172]  More specifically, once the wash water is supplied to the first channel 531,
the spraying holes 511 corresponding to the first channel 531 may be formed in one
consistent direction to rotate the spraying arm 5 in a clockwise direction. Once wash water
is supplied to the second channel 532, the spraying holes 512 may be formed in one
consistent direction to rotate the spraying arm 5 in the counter-clockwise direction.

[00173]  Accordingly, the controller (C) may spray the wash water into the tub 1
while selectively rotating the spraying arm 5 in the clockwise or counter-clockwise
direction based on the supply path of the wash water determined from the current values
flowing to the motor 731.

[00174] In other words, the controller (C) is capable of figuring out the supply
direction of the wash water based on the first current value in the first state and the second
current value in the second state and then supplying the wash water to the first channel 531
or the second channel 532 selectively by using the supply direction. Accordingly, the
controller (C) is capable of controlling the rotational direction of the spraying arm 5 actively.

[00175] Meanwhile, the spraying holes 511 corresponding to the first channel 531
may be configured to spray the wash water toward the dishwashing objects held in the tub 1.

[00176] The spraying holes 512 corresponding to the second channel 532 may
include a first spraying hole configured to spray wash water toward the dispenser (D)
accommodating the dishwasher detergent; and a second spraying hole configured to spray

wash water toward a filter (F) provided in a top surface of the sump 4.

21



OPP-AZ-2016-0065-WO-00

[00177]  Referring to FIG. 1, the dispenser (D) may be provided toward the inside of
the tub 1 from the rear surface of the door 2.

[00178] In this instance, the other ones of the spraying holes 512 corresponding to
the second channel 532, except the first spraying hole and the second spraying hole, may be
configured to spray the wash water toward the dishwashing objects.

[00179]  For example, referring to FIG. 1, the first spraying holes 5121 and 9121 are
formed in a lower surface of the spraying arm 5 and configured to spray wash water toward
the dispenser (D). The first spraying holes 5121 and 9121 may be the ones located in both
ends in a longitudinal direction of the lower spraying arm 9 out of the spraying holes 912
formed in an upper surface of the spraying arm 9.

[00180] The second spraying holes 5122 and 9122 may be provided in a lower
surface of at least one of the upper and lower spraying arms 5 and 9 and configured to spray
wash water toward the filter (F).

[00181]  Accordingly, when the wash water needs to be intensively sprayed toward
the dispenser (D), the controller (C) may control the supply pump 73 to supply the wash
water toward the second channel 532 for a preset time period.

[00182] In addition, even when the wash water needs to be intensively sprayed
toward the filter (F) to wash off the filter (F), the controller (C) may control the supply
pump 73 to supply the wash water toward the second channel 532 for a preset time period.

[00183] Meanwhile, when the dishwasher 100 is driven according to a preset
dishwashing course, the controller (C) may figure out the current value flowing to the motor
731 during the wash water supply to the first channel 531 and the current value flowing to
the motor 731 during the water supply to the second channel 532. The controller (C) may
control the motor 731 to supply the wash water to the second channel 532 for a preset time
period based on the current value information.

[00184] In this instance, the preset dishwashing course may include all of the
dishwashing courses input by the user.

[00185] More specifically, before a dishwashing cycle of the dishwashing course
input by the user starts, the controller may figure out the current values flowing to the motor
when the wash water is supplied to the first channel 531 and the second channel 532.

[00186]  After that, in an initial stage of the dishwashing cycle, the controller (C)
may supply the wash water via the second channel 532 for a preset time period by

controlling the motor 731.
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[00187] In the initial stage of the dishwashing course, the wash water is intensively
sprayed toward the dispenser (D) so as to wash off the dishwashing detergents stored in the
dispenser (D) sufficiently.

[00188] For example, the preset dishwashing course may include a channel
determining cycle for implementing the controller (C) to determine information about the
states of the first channel 531 and the second channel 532; and a dishwashing cycle for
spraying wash water toward the dishwashing objects held in the tub 11.

[00189] At this time, the channel determining cycle and the dishwashing cycle may
be performed in order. The supply pump 73 (or the motor 731) may be controlled by the
controller (C) to supply the wash water via the second channel 532 for a preset time period
in the initial stage of the dishwashing cycle.

[00190]  Accordingly, the wash water may be intensively sprayed toward the
dispenser (D) in the initial stage of the dishwashing cycle. The dishwasher detergent stored
in the dispenser (D) can be washed off.

[00191]  Hereinafter, a control method of the dishwasher in accordance with one
embodiment will be described.

[00192]

[00193] FIG. 10 is a flow chart illustrating a control method of a dishwasher in
accordance with one embodiment of the present disclosure.

[00194] In describing the control method of the dishwasher referring to FIG. 10, it is
obvious that the structure of the dishwasher mentioned above referring to FIGS. 1 through 9
should be applied to the control method.

[00195]  For easy explanation, the spraying arm will be mentioned, without dividing
the spraying arm into the upper spraying arm 5 and the lower spraying arm 9.

[00196] Referring to FIG. 10, the control method of the dishwasher in accordance
with one embodiment may include a channel determining step (S100) for implementing the
controller (C) to determine the supply direction of the wash water; a washing step (S200)
for spraying wash water toward the dishwashing objects held in the tub 1. In this instance,
the supply direction of the wash water may include the first state in which the wash water is
supplied to the first channel 531; and the second state in which the wash water is supplied to
the second channel 532.

[00197] The channel determining step (S100) may include a first wash water
supplying step (S110) for supplying the wash water to one of the first and second channels

531 and 532; a first current measuring step (S120) for measuring the current value flowing
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to the motor 731 provided in the supply pump 73; a second wash water supplying step
(S130) for supplying the wash water to the other one channel; a second current measuring
step (S140) for measuring the current value flowing to the motor 731; and a current value
comparing step (S150) for implementing the controller (C) to compare the current value
measured in the first current measuring step (S120) with the current value measured in the
second current measuring step.

[00198] In the first wash water supplying step (S110), the supply pump 73 is driven
to supply wash water to one of the first and second channels 531 and 532.

[00199] In the first current measuring step (S120), the current sensor (S) measures
the current value flowing to the motor 731 provided in the supply pump 73 during the first
wash water supply step (S110) and transmits the measured current value to the controller
(©).

[00200]  More specifically, the first current value may be the current value flowing to
the motor 731 driven in the first wash water supply step (S110).

[00201] In the second wash water supplying step (S130), the wash water may be
supplied to the other one of the first and second channels 531 and 532 by the drive of the
supply pump 73.

[00202]  After that, in the second current measuring step (S140), the current sensor
(S) may measure the current value flowing to the motor 731 provided in the supply pump 73
during the second wash water supplying step (S130) and transmit the measured current
value to the controller (C).

[00203] In other words, the second current value may be the value of the current
flowing to the motor 731 driven in the second wash water supplying step (S130).

[00204] In the current value comparing step (S150), the controller (C) may compare
the current value measured in the first current measuring step (S120) with the current value
measured in the second current measuring step (S140). Based on the result of the
comparison, the controller (C) may determine the first current value flowing to the motor
731 when the wash water is supplied to the first channel 531 and the second current value
flowing to the motor 731 when the wash water is supplied to the second channel 532.

[00205] In other words, in the current value comparing step (S150), the controller
(C) may determine the first state in which wash water is supplied to the first channel 531
and the second state in which wash water is supplied to the second channel 532, based on

the result of the current value comparison.
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[00206] Meanwhile, the sum of the cross section areas of the spraying holes 511
corresponding to the first channel 531 may be larger than the sum of the cross section areas
of the spraying holes 512 corresponding to the second channel 532.

[00207] At this time, when a relatively large one of the first and second current
values 1s sensed, it is determined by the controller (C) that wash water is supplied to the
second channel 532. In contrast, when a relatively small one of the first and second current
values is sensed, it is determined by the controller (C) that wash water is supplied to the first
channel 531.

[00208] More specifically, the current value flowing to the motor 731 in the first
state may be smaller than the current value flowing to the motor 731 in the second state.

[00209] Meanwhile, the drive of the supply pump 73 may be stopped for a preset
time period between the first current measuring step (S120) and the second wash water
supplying step (S130).

[00210] That is to allow the flow path conversion unit 8 mentioned above to convert
the flow path of the supplied wash water. As the drive and stop of the supply pump 73 is
repeated, the flow path conversion unit 8 is driven and wash water is alternatively supplied
to the first channel 531 and the second channel 532.

[00211] The spraying holes 512 corresponding to the second channel 532 may
include at least one spraying hole 5121 formed to spray wash water toward the dispenser
(D) accommodating the dishwasher detergents.

[00212]  The washing step (S200) includes a first dispenser washing step S210 for
supplying wash water to the second channel 532; and a dishwashing step (S220) for
supplying wash water to the first channel 531.

[00213] In the washing step (S200), dishwashing may be performed after washing
the dispenser (D) so as to intensively and sufficiently wash off the dishwasher detergents
stored in the dispenser (D) in an initial stage of the washing step.

[00214]  More specifically, the dispenser washing step (S220) may be performed in
the initial stage of the washing step (S200) for a preset time period.

[00215] As mentioned above, the controller (C) may determine which one of the
channels wash water is supplied through so that it can be possible to supply wash water to
one specific channel at a specific point of time selectively and intensively.

[00216]  According to the dishwasher and the control method mentioned above, the
controller is capable of determining or recognizing which one of the channels provided in

the spraying arm the wash water is supplied through.
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[00217] Furthermore, the wash water can be intensively supplied toward the dispenser
in the initial stage of the washing cycle by the determination of the channel to which the wash
water 1s supplied.

[00218] Sull further, the rotational direction of the spraying arm may be actively
controlled by the determination of the channel to which the wash water is supplied.

[00219] The foregoing embodiments are merely exemplary and are not to be
considered as limiting the present disclosure. The present teachings can be readily applied to
other types of methods and apparatuses. This description is intended to be illustrative, and not
to limit the scope of the claims. Many alternatives, modifications, and variations will be
apparent to those skilled in the art. The features, structures, methods, and other characteristics
of the exemplary embodiments described herein may be combined in various ways to obtain
additional and/or alternative exemplary embodiments. As the present features may be
embodied in several forms without departing from the characteristics thereof, it should also be
understood that the above-described embodiments are not limited by any of the details of the
foregoing description, unless otherwise specified, but rather should be considered broadly
within its scope as defined in the appended claims, and therefore all changes and modifications
that fall within the metes and bounds of the claims, or equivalents of such metes and bounds,
are therefore intended to be embraced by the appended claims.

[00220] Throughout this specification and the claims which follow, unless the context
requires otherwise, the word "comprise", and variations such as "comprises" and
"comprising", will be understood to imply the inclusion of a stated integer or step or group of
integers or steps but not the exclusion of any other integer or step or group of integers or steps.

[00221] The reference in this specification to any prior publication (or information
derived from it), or to any matter which is known, is not, and should not be taken as an
acknowledgment or admission or any form of suggestion that that prior publication (or
information derived from it) or known matter forms part of the common general knowledge in

the field of endeavour to which this specification relates.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS;

1. A dishwasher comprising

a tub which defines a dishwashing space;

a sump in which the wash water sprayed into the tub is collected;

a spraying arm comprising first and second channels configured to circulate wash
water distinguishably, a plurality of spraying holes configured to spray the wash water
supplied to the first channel in one direction such that the spraying arm is rotated in a
clockwise direction, and a plurality of other spraying holes configured to spray the wash water
supplied to the second channel in the other direction such that the spraying arm is rotated in a
counter-clockwise direction, wherein the entire area of the spraying holes of the first channel
is different from the entire area of the spraying holes of the second channel;

a supply pump comprising an impeller and a motor configured to drive the impeller
and configured to supply the wash water collected in the sump to the spraying arm;

a flow path conversion unit configured to selectively supply wash water to the first
channel or the second channel according to the drive of the supply pump; and

a controller implemented to control the drive of the motor,

wherein the controller controls the drive of the motor to alternatively supply to the first
and second channels by the operation of the flow path conversion unit,

wherein the controller distinguishes a first state in which the wash water is supplied to
the first channel and a second state in which the wash water is supplied to the second channel
from each other, based on a first current value flowing to the motor in the first state and a
second current value flowing to the motor in the second state,

wherein the spraying holes corresponding to the first channel are configured to spray
wash water toward the dishwashing objects held in the tub, and the spraying holes
corresponding to the second channel comprise a first spraying hole configured to spray wash
water toward a dispenser configured to accommodate dishwasher detergents and a second
spraying hole configured to spray wash water toward a filter provided in an upper surface of
the sump, and

wherein when the dishwasher is driven according to a preset dishwashing course, the

controller preferably controls the supply pump to supply wash water via the second channel
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for a preset time period after determining the current value flowing to the motor when wash
water is supplied to the first channel and the current value flowing to the motor when wash

water is supplied to the second channel.

2. The dishwasher of claim 1, wherein the sum of the cross section areas of the spraying
holes corresponding to the first channel is larger than the sum of the cross section areas of the
spraying holes corresponding to the second channel, and

wherein the number of the spraying holes corresponding to the first channel is

preferably larger than the number of the spraying holes corresponding to the second channel.

3. The dishwasher of claim 2, wherein the number of the spraying holes corresponding to
the first channel is equal to the number of the spraying holes corresponding to the second
channel, and

a diameter of each spraying hole corresponding to the first channel is larger than a

diameter of each spraying hole corresponding to the second channel.

4. The dishwasher of claim 1, wherein the preset dishwashing course comprises:

a channel determining cycle for implementing the controller to determine the current
value flowing to the motor when wash water is supplied to the first channel and the current
value flowing to the motor when wash water is supplied to the second channel; and

a washing cycle for spraying wash water toward the dishwashing objects held in the
tub, and

the channel determining cycle and the washing cycle are performed in order, and

the controller controls the supply pump to supply wash water to the second channel in

an initial stage of the washing cycle for the preset time period.

S. The dishwasher of any one of claims 1 to 4, further comprising:
a current sensor configured to measure the current values flowing to the motor,

wherein the current sensor is electrically connected with the controller.



30 Jul 2019

2016278522

C:\lnterwoven\NRPortbNDCC\DERM 9121681 _1.docx-3007'2019

-29.

6. A control method of a dishwasher comprising a tub, a spraying arm, a supply pump
configured to supply wash water to the spraying arm and a controller implemented to control
the drive of the supply pump, wherein the spraying arm comprises first and second channels
configured to circulate wash water distinguishably, a plurality of spraying holes configured to
spray the wash water supplied to the first channel in one direction such that the spraying arm
is rotated in a clockwise direction, and a plurality of other spraying holes configured to spray
the wash water supplied to the second channel in the other direction such that the spraying arm
is rotated in a counter-clockwise direction, and the entire area of the spraying holes
corresponding to the first channel is different from the entire area of the spraying holes
corresponding to the second channel, the control method comprising:

a channel determining step for implementing the controller to determine a first state in
which wash water is supplied to the first channel and a second state in which wash water is
supplied to the second channel; and

a washing step that controls the drive of the supply pump to selectively supply the
wash water to the first channel or the second channel to control the rotation direction of the
spraying arm for spraying wash water toward the dishwashing objects held in the tub,

wherein the channel determining step distinguishes the first state in which the wash
water is supplied to the first channel and the second state in which the wash water is supplied
to the second channel from each other, based on a first current value flowing to the motor in
the first state and a second current value flowing to the motor in the second state,

wherein the spraying holes corresponding to the second channel comprise at least one
spraying hole configured to spray wash water toward a dispenser configured to accommodate
dishwasher detergents, and

the washing step comprises,

a dispenser washing step for supplying wash water to the second channel; and
a dishwashing step for supplying wash water to the first channel, and
wherein the dispenser washing step is preferably performed in an initial stage of the

washing step for a preset time period.

7. The control method of the dishwasher of claim 6, wherein the channel determining step

comprises,
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a first wash water supplying step for supplying wash water to one of the first and
second channels by the drive of the supply pump;

a first current measuring step for measuring the current value flowing to a motor
provided in the supply pump in the first wash water supplying step;

a second wash water supplying step for supplying wash water to the other one of the
first and second channels by the drive of the supply pump;

a second current measuring step for measuring the current value flowing to the motor
provided in the supply pump in the second wash water supplying step; and

a current value comparing step for comparing the current value measured in the first
current measuring step with the current value measured in the second current measuring step

by implementing the controller.

8. The control method of the dishwasher of claim 7, wherein in the current value
comparing step, the controller determines a first state in which wash water is supplied to the
first channel and a second state in which wash water is supplied to the second channel based

on the result of the current value comparison.

9. The control method of the dishwasher of claim 8, wherein the sum of the cross section
areas of the spraying holes corresponding to the first channel is larger than the sum of the
cross section areas of the spraying holes corresponding to the second channel, and

a first current value flowing to the motor in the first state is smaller than a second

current value flowing to the motor in the second state.

10. The control method of the dishwasher of any one of claims 7 to 9, further comprising:
a step for stopping the drive of the supply pump between the first current measuring

step and the second wash water supplying step.
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