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Figure 1

(57) Abstract: The present invention relates to a dishwasher (1) comprising a body (2); a washing tub (3) that is arranged in the body
(2) and wherein the washing process is performed, a water line (4) that is arranged in the body (2); a driving spray arm (5) that is
arranged on the base of the washing tub (3), that rotates around its own axis and that is connected to the water line (4), and an eccentric
spray arm (6) that is connected to the driving spray arm (5) in fluid communication on an eccentric axis relative to the axis at which
the water line (4) is connected to the driving spray arm (5).
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Description
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A DISHWASHER WITH IMPROVED WASHING PERFORMANCE

The present invention relates to a dishwasher comprising two spray arms
that can rotate around different axes.

Since washing tubs of the dishwashers generally have rectangular
cross-sections and the spray arms create a circular washing area by
rotating around their axes, dishes placed at the corners of the washing tub
cannot be cleaned effectively. The use of spray arms placed one above
the other that rotate around different axes for solving this problem is
known. The lower spray arm preferably rotates around an axis at the
center of the base of the washing tub while the upper spray arm connected
to the lower spray arm rotates around an eccentric axis. Thus, the end of
the upper spray arm better reaches the corners of the washing tub, and
the dishes at the corners are enabled to be cleaned more effectively. The
weight of the upper spray arm is transferred by the point through which the
upper spray arm is connected to the lower spray arm, and as the lower
spray arm is connected to the base, the weight of the upper spray arm
creates an imbalance. This imbalance creates wobbling especially during
the rotation of the spray arms and causes the spray arms to hit the dishes.
In the state of the art United States Patent Application No.
US2015359408, a dishwasher is disclosed, comprising a counterweight
disposed on the lower of the two spray arms connected to two different
axes so as to be one above the other.

In the state of the art Japanese Patent Application No. JPH10117993, a
dishwasher is disclosed, comprising a spray arm that rotates around an
axis that is eccentric relative to the axis to which the water line disposed at
the base of the washing tub is connected.

The aim of the present invention is the realization of a dishwasher wherein
the dishes placed at the corners of the washing tub are enabled to be
washed more effectively.

The dishwasher realized in order to attain the aim of the present invention
explicated in the first claim and the respective claims thereof, comprises

an eccentric spray arm that is disposed above a driving spray arm
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connected to the water line and that is connected to the driving spray arm
at a different axis than the axis at which the water line is connected to the
driving spray arm, wherein in order to compensate the imbalance caused
by the eccentric spray arm on the driving spray arm water is used as a
counterweight in the opposite direction of the force that creates the
imbalance on the driving spray arm. By using water in the driving spray
arm as counterweight, the need for using a solid weight in the driving
spray arm is eliminated, decreasing production costs.

In an embodiment of the present invention, the imbalance created by the
eccentric spray arm is compensated by pumping water into the driving
spray arm at the beginning of the washing process. In a version of this
embodiment, the water used as the counterweight in the driving spray arm
is discharged at the end of the washing process. By means of these
embodiments, hygiene is provided by using water as the counterweight.
In another embodiment of the present invention, the driving spray arm is
enabled to rotate by itself by providing the water exit through a first hole
provided on the side surface thereof. By means of this embodiment, the
need for using an element such as a motor to rotate the driving spray arm
is eliminated.

In another embodiment of the present invention, the downwards vertical
push force created during the spraying of the water upwards from the
eccentric spray arm is balanced by spraying water upwards through a
second hole that is arranged on the driving spray arm and that is
positioned so as to be opposite to said push force relative to the balance
point. By means of this embodiment, a dynamic balancing is provided, and
since the possible variations that may occur in the water pressure due to
the fact that the eccentric spray arm and the driving spray arm are fed by
the same water line change the forces acting on both the balancing arms
proportionally, the spray arms are prevented from becoming unbalanced.
By means of the dishwasher of the present invention, the weights of the
spray arms that placed one above the other that rotate around different
axes to enable the dishes placed at the corners of the washing tub to be

washed more effectively and the push forces created during the spraying



WO 2019/037995 PCT/EP2018/069890

[0011]

[0012]
[0013]

[0014]

[0015]

[0016]

[0017]

of the water are balanced by using water as the counterweight. Thus, the
production costs are decreased by using a lower number of components in
the dishwasher, and the weight is decreased by avoiding the use of a
permanent weight in the spray arm.

A dishwasher realized in order to attain the aim of the present invention is
illustrated in the attached figures, where:

Figure 1 - is the perspective view of the dishwasher.

Figure 2 - is the schematic view of the driving spray arm in an embodiment
of the present invention.

Figure 3 - is the perspective view of the base of the washing tub in an
embodiment of the present invention.

Figure 4 - is the perspective view of the water line and the driving spray
arm in an embodiment of the present invention.

The elements illustrated in the figures are numbered as follows:
Dishwasher

Body

Washing tub

Water line

Driving spray arm

Eccentric spray arm

First hole

S S A

Second hole

Rack

10. Gear

The dishwasher (1) comprises a body (2); a washing tub (3) that is

©

arranged in the body (2) and wherein the washing process is performed; a
water line (4) that is arranged in the body (2); a driving spray arm (5) that
is arranged on the base of the washing tub (3), that rotates around its own
axis and that is connected to the water line (4), and an eccentric spray arm
(6) that is connected to the driving spray arm (5) in fluid communication on
an eccentric axis relative to the axis at which the water line (4) is
connected to the driving spray arm (5). In order to better wash the corners

of the washing tub (3) with a rectangular cross-section, the driving spray
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arm (5) connected to the water line (4) and the eccentric spray arm (6) that
is connected to the driving spray arm (5) on a different axis are used. By
connecting the spray arms (5, 6) in an eccentric manner, the eccentric
spray arm (6) sweeps a Reuleaux triangle area while rotating around its
own axis and enables water to be delivered to almost all the parts of the
washing tub (3). The movement of the eccentric spray arm (6) is provided
by means of gears (10) arranged in the driving spray arm (5). Racks (9)
are used for loading the dishes into the washing tub (3).

In the dishwasher (1) of the present invention, water is used as the
counterweight in the driving spray arm (5). In the dishwasher (1) of the
present invention, by connecting the eccentric spray arm (6) to the driving
spray arm (5) at an eccentric axis, the moment created by the weight of
the eccentric spray arm (6) on the axis at which driving spray arm (5) is
connected to the water line (4) is balanced by the moment created by the
water filled into the driving spray arm (5) on the axis at which the driving
spray arm (5) is connected to the water line (4). The water is pumped into
the driving spray arm (5) so as to create a moment in the direction
opposite to the direction of the moment created by the eccentric spray arm
(6). Thus, the eccentric spray arm (6) is prevented from wobbling during its
rotation due to the weight imbalance. By providing a balanced and smooth
rotation movement of the driving spray arm (5), the quality of the washing
process is improved and the perception of quality of the user is increased.
In different embodiments of the present invention, the driving spray arm (5)
can have a form that becomes wider as moving away from the axis to
which the water line (4) is connected such that a greater moment can be
obtained with a smaller amount of water.

The dishwasher (1) of the present invention comprises the driving spray
arm (5) that is connected to the water line (4) at a point different than the
center thereof, that is filled with water and that balances during the
washing process the weight of the eccentric spray arm (6) that is
connected to the driving spray arm (5) at a point between the part of the
eccentric spray arm (6) where the eccentric spray arm (6) is connected to

the water line (4) and the end of the eccentric spray arm (6). As explained
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above, the imbalance created due to the fact that the spray arms (5, 6) are
connected to each other at different axes is compensated by means of the
driving spray arm (5) filled with water. The driving spray arm (5) is
connected to the water line (4) at a part on the bottom surface thereof
between the center thereof and the end thereof. The eccentric spray arm
(6) is connected to the driving spray arm (5) at the top surface thereof at a
point between the part where the eccentric spray arm (6) is connected to
the water line (4) and the end of the eccentric spray arm (6). Thus, the arm
of the driving spray arm (5) to which the eccentric spray arm (6) is
connected is shorter than the other arm thereof. Consequently, the
moment the eccentric spray arm (6) applies to the part, that is the support
point of the eccentric spray arm (6), to which the water line (4) is
connected is balanced by means of the moment applied by the longer arm
filled with water of the driving spray arm (5) to the support point.

In an embodiment of the present invention, in the dishwasher (1), water is
pumped into the driving spray arm (5) at the beginning of the washing
process. In case the water is used as the counterweight in the driving
spray arm (5), the water in the driving spray arm (5) may create
unpleasant odors, etc. in the course of time. By means of this
embodiment, by pumping water into the driving spray arm (5) at the
beginning of each washing process, a hygienic operation is obtained.

In another embodiment of the present invention, in the dishwasher (1), the
water in the driving spray arm (5) is discharged at the end of the washing
process. In parallel with the embodiment above, by discharging the water
in the driving spray arm (5) at the end of each washing process, the water
in the driving spray arm (5) is prevented from creating unpleasant odors,
etc. Furthermore, the interior of the driving spray arm (5) is enabled to be
regularly washed and kept clean by replacing the water in driving spray
arm (5) that is used as the counterweight.

In another embodiment of the present invention, the dishwasher (1)
comprises a first hole (7) that is arranged on the lateral surface of the
driving spray arm (5) and that enables the driving spray arm (5) to rotate

around its own axis by discharging water. During the washing process, the
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water line (4) pumps water into the driving spray arm (5) and the driving
spray arm (5) is enabled to rotate around its own axis by discharging water
through the first hole (7) provided on the lateral surface of the driving spray
arm (5), the first hole (7) being positioned preferably at a point away from
the connection axis of the water line (4).

In another embodiment of the present invention, the dishwasher (1)
comprises a second hole (8) that is arranged on the top surface of the
driving spray arm (5) and that enables the eccentric spray arm (6) to be
dynamically balanced by discharging water upwards during the washing
process. The water sprayed from the eccentric spray arm (6) during the
washing process creates a downwards push force on the eccentric spray
arm (6). This push force creates a moment on the connection axis of the
driving spray arm (5) to the water line (4) other than the moment created
due to the weight of the eccentric spray arm (6), and this causes
imbalance in the movements of the spray arms (5, 6) when the water is
sprayed only from the eccentric spray arm (6). Said push force is balanced
by spraying water upwards through the second hole (8) arranged on the
top surface of the driving spray arm (5), almost opposite to the moment
created by the eccentric spray arm (6) while spraying water. In a version of
this embodiment, the eccentric spray arm (6) and the second hole (8) are
fed from the same water conduit, and thus the dynamic balancing is
provided only when the eccentric spray arm (6) sprays water.

By means of the present invention, by balancing the weight of the
eccentric spray arm (6) using water, the need for using a solid weight as
the counterweight is eliminated and thus, the number of parts is
decreased, improving production costs. Furthermore, by means of the
higher mobility of the liquid weight relative to the solid weight, the

balancing is performed smoothly and the service life is extended.
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Claims

1.

A dishwasher (1) comprising a body (2); a washing tub (3) that is arranged in
the body (2) and wherein the washing process is performed; a water line (4)
that is arranged in the body (2); a driving spray arm (5) that is arranged on the
base of the washing tub (3), that rotates around its own axis and that is
connected to the water line (4), and an eccentric spray arm (6) that is
connected to the driving spray arm (5) in fluid communication on an eccentric
axis relative to the axis at which the water line (4) is connected to the driving
spray arm (5), characterized by the use of water as the counterweight in the
driving spray arm (5).

A dishwasher (1) as in Claim 1, characterized by the driving spray arm (5) that
is connected to the water line (4) at a point different than the center thereof,
that is filled with water and that balances during the washing process the
weight of the eccentric spray arm (6) that is connected to the driving spray arm
(5) at a point between the part of the eccentric spray arm (6) where the
eccentric spray arm (6) is connected to the water line (4) and the end of the
eccentric spray arm (6).

A dishwasher (1) as in Claim 1 or 2, characterized by pumping water into the
driving spray arm (5) at the beginning of the washing process.

A dishwasher (1) as in Claim 3, characterized by discharging the water in the
driving spray arm (5) at the end of the washing process.

A dishwasher (1) as in any one of the above claims, characterized by a first
hole (7) that is arranged on the lateral surface of the driving spray arm (5) and
that enables the driving spray arm (5) to rotate around its own axis by
discharging water.

A dishwasher (1) as in any one of the above claims, characterized by a second
hole (8) that is arranged on the top surface of the driving spray arm (5) and
that enables the eccentric spray arm (6) to be dynamically balanced by

discharging water upwards during the washing process.
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