
Printed by Jouve, 75001 PARIS (FR)

(19)
EP

3 
79

1 
76

8
A

1
*EP003791768A1*

(11) EP 3 791 768 A1
(12) EUROPEAN PATENT APPLICATION

(43) Date of publication: 
17.03.2021 Bulletin 2021/11

(21) Application number: 20193634.1

(22) Date of filing: 31.08.2020

(51) Int Cl.:
A47L 15/16 (2006.01) A47L 15/42 (2006.01)

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR
Designated Extension States: 
BA ME
Designated Validation States: 
KH MA MD TN

(30) Priority: 16.09.2019 TR 201914029

(71) Applicant: Arçelik Anonim Sirketi
34445 Istanbul (TR)

(72) Inventors:  
• KOC, Yusuf

34445 ISTANBUL (TR)
• BAYAV, Furkan

34445 ISTANBUL (TR)
• COBAN, Omer Burak

34445 ISTANBUL (TR)
• KOSAR, Murat

34950 Istanbul (TR)
• BALKAN, Alper

34445 ISTANBUL (TR)
• AYATA AKKAS, Nevin

34445 ISTANBUL (TR)

(54) A DISHWASHER WITH IMPROVED WASHING EFFECTIVENESS

(57) The present invention relates to a dishwasher
comprising a washing tub (1), at least one rack which is
disposed in the washing tub (1) and wherein the items
to be washed are placed, at least one spray arm (2) which
is connected to the water line so as to spray water into
the rack and the washing tub (1); and o ne or more than
one additional spray arm (3) which is positioned in the
vicinity of the spray arm (2) and which enables a region
of the washing tub (1) to be swept with water by means
of the water coming from the water line, the additional

spray arm (3) having a body (4), a lid (5), at least one
spraying member (6) which is pivotably attached so as
to rotate around the point of attachment to the body (4),
a shaft (10) which is positioned at the center of the body
(4) and which rotates around its own axis with the effect
of the water coming from the water line, a first pin (11)
which extends perpendicularly to the shaft (10) and a first
plate (13) which is contacted by the first pin (11) and
which moves the spraying member (6) by linearly moving
in the contact direction of the first pin (11).
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Description

[0001] The present invention relates to a dishwasher
with improved washing efficiency.
[0002] Dishwashers generally comprise upper and
lower racks which are placed inside the washing tub and
wherein the kitchenware items such as pots, plates, etc.
are placed. Under each rack, a spray arm is provided,
which is connected to the water line and which rotates
around its own axis so as to spray water onto the items
in the rack. By means of the holes on the upper spray
arm connected to the rack and the lower spray arm con-
nected to the lower region of the washing tub, the water
is delivered into the washing tub. The position and the
geometry of said holes are designed such that the
sprayed water scans more area in the washing tub so as
to reach all the surfaces of the dishes. In the dishwasher,
the spray arm rotates as a result of the angular momen-
tum generated by the water sprayed through the holes
arranged thereon. The holes generating said momentum
are generally positioned towards the ends of the spray
arm. The water leaving the holes hits the dirt dishes and
plays a critical role in removing the dirt from the surfaces.
In the washing process of the dishwasher, one of the
basic principles is the mechanical effect generated by
the sprayed water. Increase in the mechanical effect pos-
itively affects the washing performance. Low water flow
rate and pressure decreases the washing performance.
[0003] In the state of the art dishwashers, additional
spray arms in the vicinity of the spray arm are used, which
spray extra water to the region in the rack where dishes
with relatively more intense dirts are placed, thus ena-
bling said dishes to be effectively washed. Said additional
spray arms are used to better clean heavy stains, for
example loads such as burnt pot, etc.
[0004] In such state of the art embodiments, it is ob-
served that additional spray arms cannot sweep the rel-
evant region efficiently and cannot spray water effective-
ly. Moreover, the complex structure of the additional
spray arms increases the production costs.
[0005] In the state of the art European Patent Applica-
tion Document No. EP1549196, a dishwasher is dis-
closed, having a nozzle which extends from the side of
the spray arm and which sprays water to a region of the
rack situated thereabove.
[0006] Another document in the state of the art is the
International Patent Application No. WO200401974. This
document discloses a component used for spraying the
water as a whole and a dishwasher having spraying noz-
zles. Said nozzles are connected to a delivery line con-
nected to the circulation pump, and some of the nozzles
are arranged on the upper spray arm. By means of the
nozzle positioned at the region where very dirty dishes
are washed in the washing tub, the water is directly guid-
ed towards the intense washing region. The washing re-
gion is positioned at a certain distance from the axis of
the washing arm.
[0007] Another state of the art embodiment is disclosed

in the European Patent Application No. EP3030131. The
additional spray arm disclosed in this document moves
forward by means of the rotating nozzle provided there-
on, and performs the washing process for a certain time
depending on the washing algorithm. As the water
sprayed from the nozzles on the lower spray arm hits the
rib on the additional spray arm, the additional spray arm
returns to the initial position. The operational frequency
of the additional spray arm is controlled by an algorithm.
Since the forward movement of the additional spray arm
is provided by a rotating nozzle, some of the total fluid
energy is used for pushing the additional spray arm for-
ward. This decreases the energy of the water sprayed
from the nozzles used for washing. Since the energy of
the washing nozzles decreases, the mechanical effect
applied for removing dirts also decreases, adversely af-
fecting the washing performance.
[0008] The aim of the present invention is the realiza-
tion of a dishwasher with improved washing efficiency.
[0009] 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 addi-
tional spray arm having a body, a lid, at least one spraying
member which is pivotably attached so as to rotate
around the point of attachment to the body, a shaft which
is positioned at the center of the body and which rotates
around its own axis with the effect of the water coming
from the water line, a first pin which extends perpendic-
ularly to the shaft and a first plate which is contacted by
the first pin and which moves the spraying member by
linearly moving in the contact direction of the first pin.
[0010] By means of the present invention, the addition-
al spray arm used for better washing very dirty dishes in
addition to the lower and upper spray arms in the dish-
washer is enabled to be operated only by moving the
spraying members without using any rotating nozzle.
Thus, since no rotating nozzle is used, the energy of the
water sprayed by the spraying members used for wash-
ing and hence the washing efficiency is increased. More-
over, as if by using a cam mechanism, the spraying mem-
bers on the additional spray arm are enabled to move to
right and left or forwards and backwards. Thus, the ad-
ditional spray arm is enabled to move in a direction op-
posite to the movement direction of the spraying mem-
bers. Consequently, without using any rotating nozzle,
the additional spray arm is moved and the washing per-
formance is improved.
[0011] In the embodiment of the present invention, the
body and the lid are circular, and the spraying members
are disposed in the body close to the edge of the body
at certain intervals in the radial direction.
[0012] In the embodiment of the present invention, the
spraying member comprises an inlet which is connected
to the water line, an outlet which sprays water, and an
intermediate member which is arranged between the inlet
and the outlet and which enables the outlet to rotate 360°
around approximately the point where the spraying mem-
ber is fixed.
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[0013] In the embodiment of the present invention, the
lid is attached onto the body while the body accommo-
dates the spraying members, the shaft and the first plate,
and comprises holes which are aligned with the outlets
of the spraying members and through which the outlets
extend outside the body when the lid is attached onto the
body. In the embodiment of the present invention, the lid
protecting the spraying members, the shaft and the first
plate against external factors after the spraying mem-
bers, the shaft and the first plate are placed into the body
is placed onto the body so as to cover the body such that
the holes towards which the outlets of the spraying mem-
bers extend are aligned with the outlets.
[0014] In the embodiment of the present invention, the
additional spray arm comprises a shaft which is disposed
at the center of the spraying members positioned in the
radial direction at the center of the body and perpendic-
ularly to the base of the body so as to rotate around its
own axis with the effect of the water coming from the
water line. The additional spray arm further comprises a
first pin which extends on the shaft outwards from the
shaft so as to be perpendicular to the axis of the shaft,
and a second pin which extends outwards from the shaft
in a parallel horizontal direction opposite to the first pin
such that a certain distance in the vertical axis remains
therebetween.
[0015] In the embodiment of the present invention, the
additional spray arm further comprises a first plate and
a second plate which are respectively aligned with the
first pin and the second pin and which are positioned in
the body so as to be at the center of the spraying mem-
bers such that a certain distance in the vertical axis re-
mains therebetween and that the shaft and the pins are
positioned at the center of the first plate and the second
plate. In this embodiment, a housing surrounding the
shaft and the first and second pins is arranged at the
center of the first and second plates, and a recess is
arranged at the point where the first and second plates
are seated onto the intermediate member and where the
first plate contacts the outlet and the second plate con-
tacts the inlet.
[0016] One or more than one cut-out is provided on
the first and second plates. Thus, the first and second
plates are enabled to be light, providing savings in ma-
terial.
[0017] By means of the shaft, the first and second pins
and the first and second plates which are provided on
the additional spray arm, all the spraying members are
enabled to face the same direction. The shaft, the first
and second pins and the first and second plates work as
a cam-shaft system, thus enabling the spraying arms in
contact with the first and second plates to move. By
means of the radial movement of the shaft, the plate lin-
early moves the spraying members which are in contact
with the former. Thus, the circular movement is converted
into linear movement.
[0018] By means of the present invention, since no ro-
tating nozzle is used for moving the additional spray arm,

the total fluid energy of the system is used only for wash-
ing purposes, thus improving the washing performance.
By moving the additional spray arm, different areas can
be swept. By moving the spraying arms in the same di-
rection, a homogeneous washing process is performed,
thus facilitating the removal of dirts from surfaces. More-
over, since no electromechanical component is used,
cost advantage is provided.
[0019] The 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 a washing arm,
a spray arm and an additional spray arm.
Figure 2 - is the top view of the additional spray arm.
Figure 3 - is the perspective view of the additional
spray arm.
Figure 4 - is the view of the spraying arms in the
initial position.
Figure 5 - is the view of the spraying arms in a posi-
tion.
Figure 6 - is the view of the spraying arms in another
position.

[0020] The elements illustrated in the figures are num-
bered as follows:

1. Washing tub
2. Spray arm
3. Additional spray arm
4. Body
5. Lid
6. Spraying member
7. Inlet
8. Outlet
9. Intermediate member
10. Shaft
11. First pin
12. Second pin
13. First plate
14. Second plate
15. Housing
16. Recess
17. Cut-out
18. Hole

[0021] The dishwasher comprises a washing tub (1);
at least one rack which is disposed in the washing tub
(1) and wherein the items to be washed are placed; at
least one spray arm (2) which is connected to the water
line so as to spray water into the rack and the washing
tub (1); and one or more than one additional spray arm
(3) which is positioned in the vicinity of the spray arm (2)
and which enables a region of the washing tub (1) to be
swept with water by means of the water coming from the
water line (Figure 1). In the embodiment of the present
invention, the additional spray arm (3) comprises a body
(4), a lid (5), at least one spraying member (6) which is
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pivotably attached so as to rotate around the point of
attachment to the body (4), a shaft (10) which is posi-
tioned at the center of the body (4) and which rotates
around its own axis with the effect of the water coming
from the water line, a first pin (11) which extends perpen-
dicularly to the shaft (10) and a first plate (13) which is
contacted by the first pin (11) and which moves the spray-
ing member (6) by linearly moving in the contact direction
of the first pin (11).
[0022] By means of the present invention, the addition-
al spray arm (3) used for better washing very dirty dishes
in addition to the lower and upper spray arms (2) in the
dishwasher is enabled to be operated only by moving the
spraying members (6) without using any rotating nozzle.
Thus, since no rotating nozzle is used, the energy of the
water sprayed by the spraying members (6) used for
washing and hence the washing efficiency is increased.
[0023] In the embodiment of the present invention, the
water pumped with the operation of the circulation pump
reaches the spray arm (2). The water flows towards the
two ends of the spray arm (3) and reaches the flow guid-
ing valve at the outlet of the circulation pump. Afterwards,
the water is pumped to the lower or upper spray arm (2)
depending on the position of the valve. Three outlets are
arranged on the flow guiding valve. The first delivers the
water pumped by the circulation pump to the lower spray
arm (2), the second to the upper spray arm (2) and the
third to the additional spray arm (3) which is used for
intensively washing a certain region. The water reaching
the additional spray arm (3) rotates the shaft (10), and
the first pin (11) radially moving together with the shaft
(10) hits the first plate (13) and moves the first plate (13)
and hence one or more than one spray arm (6) in the
same direction which is contact with the wall of the first
plate (13) while the additional spray arm (3) move in a
direction opposite to the spraying members (6). In this
embodiment, the shaft (10), the first pin (11) and the first
plate (13) converts the circular movement to linear move-
ment just like a cam-shaft mechanism.
[0024] In the embodiment of the present invention, the
body (4) and the lid (5) are circular, and the spraying
members (6) are disposed in the body (4) close to the
edge of the body (4) at certain intervals in the radial di-
rection.
[0025] In the embodiment of the present invention, the
spraying member (6) comprises an inlet (7) which is con-
nected to the water line, an outlet (8) which sprays water,
and an intermediate member (9) which is arranged be-
tween the inlet (7) and the outlet (8) and which enables
the outlet (8) to rotate 360° around approximately the
point where the spraying member (6) is fixed. In this em-
bodiment of the present invention, the spraying member
(6) is fixed to the body (4) by means of a pivot.
[0026] In the embodiment of the present invention, the
lid (5) is attached onto the body (4) while the body (4)
accommodates the spraying members (6), the shaft (10)
and the first plate (13), and comprises holes (18) which
are aligned with the outlets (() of the spraying members

(6) and through which the outlets (8) extend outside the
body (4) when the lid (5) is attached onto the body (4).
In the embodiment of the present invention, the lid (5)
protecting the spraying members (6), the shaft (10) and
the first plate (13) against external factors after the spray-
ing members (6), the shaft (10) and the first plate (13)
are placed into the body (4) is placed onto the body (4)
so as to cover the body (4) such that the holes (18) to-
wards which the outlets (8) of the spraying members (6)
extend are aligned with the outlets (8).
[0027] In the embodiment of the present invention, the
additional spray arm (3) comprises a shaft (10) which is
disposed at the center of the spraying members (6) po-
sitioned in the radial direction at the center of the body
(4) and perpendicularly to the base of the body (4) so as
to rotate around its own axis with the effect of the water
coming from the water line. The additional spray arm (3)
further comprises a first pin (11) which extends on the
shaft (10) outwards from the shaft (10) so as to be per-
pendicular to the axis of the shaft (10), and a second pin
(12) which extends outwards from the shaft (10) in a par-
allel horizontal direction opposite to the first pin (11) such
that a certain distance in the vertical axis remains ther-
ebetween.
[0028] In the embodiment of the present invention, the
additional spray arm (3) further comprises a first plate
(13) and a second plate (14) which are respectively
aligned with the first and second pins (11 and 12) and
which are positioned in the body (4) so as to be at the
center of the spraying members (6) such that a certain
distance in the vertical axis remains therebetween and
that the shaft (10) and the first second pins (11 and 12)
are positioned at the center of the first plate (13) and the
second plate (14) (Figure 4). In this embodiment, a hous-
ing (15) surrounding the shaft (10) and the first and sec-
ond pins (11 and 12) is arranged at the center of the first
and second plates (13 and 14), and a recess (16) is ar-
ranged at the point where the first and second plates (13
and 14) are seated onto the intermediate member (9)
and where the first plate (13) contacts the outlet (8) and
the second plate (14) contacts the inlet (7). In this em-
bodiment of the present invention, the water reaching the
additional spray arm (3) rotates the shaft (10), and the
first pin (11) radially moving together with the shaft (10)
hits the housing (15) on the first plate (13) and the second
pin (12) hits the housing (15) on the second plate (14)
so as to move the first plate (13) and the second plate
(14), hence one or more than one spray arm (6) which
is contact with the recesses (16) at the wall of the first
plate (13) and the second plate (14) while the additional
spray arm (3) move in a direction opposite to the spraying
members (6). In this embodiment, the first plate (13) con-
tacts the outlets (8) on the spraying members (6) and the
second plate (14) contacts the inlets (7) on the second
plate (14), thus enabling the spraying members (6) to
face the same direction.
[0029] By means of the shaft (10), the first and second
pins (11 and 12) and the first and second plates (13 and
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14) which are provided on the additional spray arm (3),
all the spraying members (6) are enabled to face the
same direction. The shaft (10), the first and second pins
(11 and 12) and the first and second plates (13 and 14)
work as a cam-shaft system, thus enabling the spraying
arms (6) in contact with the first and second plates (13
and 14) to move. By means of the radial movement of
the shaft (10), the first and second plates (13 and 14)
linearly move the spraying members (6) which are in con-
tact with the same. Thus, the circular movement is con-
verted into linear movement (Figure 5 and Figure 6).
[0030] One or more than one cut-out (17) is provided
on the first and second plates (13 and 14). Thus, the first
and second plates (13 and 14) are enabled to be light,
providing savings in material.
[0031] In another embodiment of the present invention,
the first and second plates (13 and 14) are elliptical.
[0032] In another embodiment of the present invention,
the spraying arms (6) face different directions. In this em-
bodiment, the additional spray arm (3) is enabled to rotate
clockwise or counterclockwise, thus enabling the
sprayed water to act on the dishes in the washing tub (1)
for a longer period of time.
[0033] In an embodiment of the present invention, the
housing (15) is quadrilateral. In this embodiment of the
present invention, the first and second pins (11 and 12)
contact the long side of the housing (15) arranged on the
first and second plates (13 and 14).
[0034] By means of the present invention, since no ro-
tating nozzle is used for moving the additional spray arm
(3), the total fluid energy of the system is used only for
washing purposes, thus improving the washing perform-
ance. By moving the additional spray arm (3), different
areas can be swept. By moving the spraying arms (6) in
the same direction, a homogeneous washing process is
performed, thus facilitating the removal of dirts from sur-
faces. Moreover, since no electromechanical component
is used, cost advantage is provided.

Claims

1. A dishwasher comprising a washing tub (1); at least
one rack which is disposed in the washing tub (1)
and wherein the items to be washed are placed; and
at least one spray arm (2) which is connected to the
water line so as to spray water into the rack and the
washing tub (1); characterized by one or more than
one additional spray arm (3) which is positioned in
the vicinity of the spray arm (2) and which enables
a region of the washing tub (1) to be swept with water
by means of the water coming from the water line,
the additional spray arm (3) having a body (4), a lid
(5), at least one spraying member (6) which is piv-
otably attached so as to rotate around the point of
attachment to the body (4), a shaft (10) which is po-
sitioned at the center of the body (4) and which ro-
tates around its own axis with the effect of the water

coming from the water line, a first pin (11) which ex-
tends perpendicularly to the shaft (10) and a first
plate (13) which is contacted by the first pin (11) and
which moves the spraying member (6) by linearly
moving in the contact direction of the first pin (11).

2. A dishwasher as in Claim 1, characterized by the
additional spray arm (3) comprising the body (4) and
the lid (5) which are circular.

3. A dishwasher as in Claim 1, characterized by the
spraying members (6) which are disposed in the
body (4) close to the edge of the body (4) at certain
intervals in the radial direction.

4. A dishwasher as in Claim 1 and 3, characterized
by the spraying member (6) comprising an inlet (7)
which is connected to the water line, an outlet (8)
which sprays water, and an intermediate member
(9) which is arranged between the inlet (7) and the
outlet (8) and which enables the outlet (8) to rotate
360° around approximately the point where the
spraying member (6) is fixed.

5. A dishwasher as in Claim 1 and 2, characterized
by the lid (5) which is attached onto the body (4)
while the body (4) accommodates the spraying mem-
bers (6), the shaft (10) and the first plate (13), and
which comprises holes (18) which are aligned with
the outlets (() of the spraying members (6) and
through which the outlets (8) extend outside the body
(4) when the lid (5) is attached onto the body (4).

6. A dishwasher as in Claim 1, characterized by the
additional spray arm (3) comprising a shaft (10)
which is disposed at the center of the spraying mem-
bers (6) positioned in the radial direction at the center
of the body (4) and perpendicularly to the base of
the body (4) so as to rotate around its own axis with
the effect of the water coming from the water line,
and a first pin (11) which extends on the shaft (10)
outwards from the shaft (10) so as to be perpendic-
ular to the axis of the shaft (10), and a second pin
(12) which extends outwards from the shaft (10) in
a parallel horizontal direction opposite to the first pin
(11) such that a certain distance in the vertical axis
remains therebetween.

7. A dishwasher as in Claim 6, characterized by the
additional spray arm (3) comprising a first plate (13)
and a second plate (14) which are respectively
aligned with the first and second pins (11 and 12)
and which are positioned in the body (4) so as to be
at the center of the spraying members (6) such that
a certain distance in the vertical axis remains there-
between and that the shaft (10) and the first second
pins (11 and 12) are positioned at the center of the
first plate (13) and the second plate (14).
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8. A dishwasher as in Claim 7, characterized by the
first and second plates (13 and 14) comprising a
housing (15) at the center thereof surrounding the
shaft (10) and the first and second pins (11 and 12),
and a recess (16) which is arranged at the point
where the first and second plates (13 and 14) are
seated onto the intermediate member (9) and where
the first plate (13) contacts the outlet (8) and the sec-
ond plate (14) contacts the inlet (7).

9. A dishwasher as in Claim 7 and 8, characterized
by the first and second plates (13 and 14) which are
elliptical.

10. A dishwasher as in any one of the above claims,
characterized by the spraying members (6) which
face the same direction.

11. A dishwasher as in any one of the Claims 1 to 9,
characterized by the spraying members (6) which
face different directions.
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