
Note: Within nine months of the publication of the mention of the grant of the European patent in the European Patent
Bulletin, any person may give notice to the European Patent Office of opposition to that patent, in accordance with the
Implementing Regulations. Notice of opposition shall not be deemed to have been filed until the opposition fee has been
paid. (Art. 99(1) European Patent Convention).

Processed by Luminess, 75001 PARIS (FR)

(19)
EP

4 
18

6 
40

7
B

1
*EP004186407B1*

(11) EP 4 186 407 B1
(12) EUROPEAN PATENT SPECIFICATION

(45) Date of publication and mention 
of the grant of the patent: 
29.05.2024 Bulletin 2024/22

(21) Application number: 21210399.8

(22) Date of filing: 25.11.2021

(51) International Patent Classification (IPC):
A47L 15/23 (2006.01)

(52) Cooperative Patent Classification (CPC): 
A47L 15/23 

(54) LIQUID SPRAYER FOR A DISHWASHER AND DISHWASHER

FLÜSSIGKEITSZERSTÄUBER FÜR EINEN GESCHIRRSPÜLER SOWIE GESCHIRRSPÜLER

PULVÉRISATEUR DE LIQUIDE POUR LAVE-VAISSELLE ET LAVE-VAISSELLE

(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

(43) Date of publication of application: 
31.05.2023 Bulletin 2023/22

(73) Proprietor: HAIER Germany GmbH
81829 München (DE)

(72) Inventors:  
• Bächer, Peter

91301 Forchheim (DE)
• Lampe, Hansjörg

90491 Nürnberg (DE)
• Dominik, Wojciech

90478 Nürnberg (DE)

• Petracek, Pavol
90482 Nürnberg (DE)

• Hongkun, Li
91056 Erlangen (DE)

• Cervenka, Bystrik
90419 Nürnberg (DE)

(74) Representative: Rau, Schneck & Hübner 
Patentanwälte Rechtsanwälte PartGmbB
Königstraße 2
90402 Nürnberg (DE)

(56) References cited:  
JP-A- H05 130 964 JP-U- H0 631 646
US-A- 5 464 482 US-A1- 2017 150 866
US-B2- 10 667 668  



EP 4 186 407 B1

2

5

10

15

20

25

30

35

40

45

50

55

Description

[0001] The invention relates to a liquid sprayer for a
dishwasher. The invention further relates to a dishwasher
with a liquid sprayer.
[0002] The prior art document WO 2020/057821 A1
discloses a dishwasher with a liquid sprayer that com-
prises a first arm, which is rotatably mounted to a base
body, and a second arm, which is rotatably mounted to
the first arm. A transmission device couples the rotational
movement of both arms. It is a disadvantage that food
residues or increasing calcification can easily block the
rotating movement of such a liquid sprayer and that the
eccentric bearing of the spray arm causes vibrations.
[0003] US 5 464 482 A, JP H05-130 964 A, US 10 667
668 B2, US 2017/150 866 A1 and JP H06-31646 U dis-
close dishwashers with a liquid sprayer.
[0004] An object of the present invention is to provide
an enhanced liquid sprayer, which is particularly reliable
in application and particularly time, water and energy sav-
ing.
[0005] This object is achieved in accordance with the
invention by a liquid sprayer having the features set out
in claim 1. It was found according to the invention, that
a liquid sprayer comprising a drive arm, a spray arm and
a transmission device, which couples the rotational
movement of the drive arm and the spray arm, is partic-
ularly reliable in application as well as time, water and
energy saving, when the drive arm comprises at least
one drive nozzle for driving the drive arm in rotation about
the base axis and when the transmission device is con-
figured such that a drive arm rotation rate is in absolute
value at minimum as large as a spray arm rotation rate.
The rotation rates of the drive arm and the spray arm are
determined in a stationary coordinate system. Prefera-
bly, the base body is rigidly fixed to that stationary coor-
dinate system. The rotation rate can be specified in rev-
olutions per second. The drive arm rotation rate is deter-
mined by the drive arm’s speed of rotation about the base
axis. The spray arm rotation rate is determined by the
spray arm’s speed of rotation about the spray arm axis.
That the drive arm rotation rate and the spray arm rotation
rate are compared in absolute values means that the
direction of rotation should not be taken into account,
only the rotation rate. Preferably, the rotational move-
ment, in particular the rotation rate, of the spray arm and
of the drive arm are coupled linearly to each other, such
there is a linear dependency between both rotation rates.
The drive nozzle for driving the drive arm is preferably a
nozzle for ejecting washing water. The drive nozzle can
be aligned such that the ejection of the washing water
results in a drive torque on the drive arm about the base
axis. Since the transmission device is configured such
that the drive arm rotation rate is at least as large as the
spray arm rotation rate, the drive torque which is applied
to the drive arm, causes a spray arm torque, which is at
least as large as the drive torque. Thus, particularly high
spray arm torques can be achieved. Due to this increased

spray arm torque, the rotational movement of the liquid
sprayer is more robust against soiling and calcination.
The liquid sprayer is particularly reliable in use. Due to
reliably dispensing the washing water uniformly, the liq-
uid sprayer is particularly time, water and energy saving.
The reduced rotational speed of the spray arm, especially
when supported eccentrically to the base axis, results in
reduced vibrations and a longer service life of the liquid
sprayer.
[0006] According to an aspect of the invention, the liq-
uid sprayer, particularly the drive arm and/or the spray
arm, are driven in rotation solely by means of drive noz-
zles for ejecting washing water. The drive arm and/or the
spray arm preferably comprise at least one, particularly
at least two, particularly at least three, and/or at most six,
particularly at most five, drive nozzles.
[0007] More preferably, only the drive arm comprises
the at least one drive nozzle. Due to avoiding motors,
particularly electric motors and/or fluidic motors, for driv-
ing the liquid sprayer, particularly the spray arm, the com-
plexity of the liquid sprayer can be further reduced. Such
liquid sprayer is particularly robust in use and can be
manufactured economically.
[0008] Preferably, the at least one drive nozzle sprays
the liquid in the direction of a spray vector. The spray
vector preferably comprises, in particular consists of, a
radial and/or a tangential and/or an axial vector compo-
nent with respect to the base axis. An angle between the
axial direction, which is parallel to the base axis, and a
vector consisting of the tangential and the axial vector
components of the spray vector can be 30° to 150°, par-
ticularly 60° to 120°, particularly 75° to 105°, particularly
90°. An angle between the axial direction, which is par-
allel to the base axis, and a vector consisting of the radial
and the axial vector components of the spray vector is
preferably at most 30°, in particular 10°. More preferably,
the radial vector component of the spray vector is zero.
The spray vector of the at least one drive nozzle can be
aligned to spray out liquid towards a carrier for dishes.
The base axis and/or the spray arm axis preferably en-
close an angle with the vertical or the horizontal direction
of at most 30°, particularly of at most 20°, particularly of
at most 10°. More preferably, the base axis and/or the
spray arm axis are aligned vertically or horizontally.
[0009] According to a further aspect of the invention,
the transmission device is configured such that there is
a constant or a non-constant transmission rate between
the drive arm rotation rate and the spray arm rotation
rate. Preferably, the transmission device comprises a
gearbox. A non-constant transmission rate can for ex-
ample be achieved by gear wheels with a non-circular
shape, particularly regarding its gear rim. A gearbox with
gear wheels that have a circular shape can be used to
achieve a constant transmission ratio. The transmission
ratio is specified by the ratio between the drive arm ro-
tation rate and the spray arm rotation rate, particularly in
the stationary coordinate system. The transmission ratio
preferably is in the range from -1:1 to +1:1, more prefer-
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ably from more than -1:1 to less than 1:1, more preferably
from -1:3 to 1:3, more preferably from -1:5 to 1:5.
[0010] Preferably, the base axis and the spray arm axis
are spaced apart from each other. The base axis and the
spray arm axis preferably are aligned parallel and/or in
a vertical direction.
[0011] The spray arm preferably comprises at least
one, particularly at least two, particularly at least three,
and/or at most four, particularly at most three, spray
booms. The at least two spray booms are preferably
aligned perpendicular to the spray arm axis. The spray
booms can have different lengths perpendicular to the
spray arm axis, particularly when the spray arm compris-
es two spray booms. Thus, a particularly uniform distri-
bution of washing water can be achieved.
[0012] According to a further aspect of the invention,
the transmission device is configured such that the mo-
tion path of the spray arm is identical for each of its rev-
olutions, particularly about the spray arm axis. For
achieving this, the transmission ratio is preferably one of
the values -1:3, 1:5 or 1: 1. The washing water is thereby
distributed in the dishwasher, particularly in a washing
chamber with a rectangular, particularly square, base
shape, more evenly. The motion paths are also referred
to as trajectories. Preferably, the trajectories of the at
least one spraying nozzle and/or the at least one drive
nozzle are identical for each revolution of the drive arm
and/or the spray arm.
[0013] The transmission device is preferably a gearbox
with at least two gear wheels. Such transmission device
is economic to manufacture and robust in use.
[0014] The base body preferably at least in sections is
rotationally fixed, preferably completely fixed, to the
washing chamber of the dishwasher. The base body can
comprise a drain sump and/or a drain grid and/or a supply
socket for conducting washing water to the liquid sprayer
and/or a gear wheel, particularly a base gear wheel, of
the transmission device. The liquid sprayer is preferably
configured to be reversibly attached to the base body.
The base body can be reversibly attached to the washing
chamber and/or to the supply socket or be of one piece
with them. Due to the reversible attachment of the liquid
sprayer to the base body and/or of the base body to the
washing chamber, the liquid sprayer is particularly easy
to install or to replace.
[0015] A liquid sprayer as claimed in claim 2 is partic-
ularly robust in use. Preferably, the drive arm rotation
rate is in absolute value at least two times larger, more
preferably at least three times larger, more preferably at
least four times larger, than the spray arm rotation rate.
Thereby, the resulting drive arm torque can be increased
further.
[0016] A liquid sprayer as claimed in claim 3 is partic-
ularly robust and durable. Due to the rotation of the drive
arm and the spray arm in opposite directions, particularly
with reference to the stationary coordinate system, bear-
ing loads and/or vibrations can be reduced. Due to the
counter rotation of the drive arm and the spray arm, their

rotation rates can be reduced, while the transmission ra-
tio can be set to at most one in absolute value. The re-
duced rotation rates lead to decreased centrifugal forces
and thus reduced bearing loads and vibrations. The
transmission device is preferably configured to provide
a transmission ratio of less than 0.
[0017] A liquid sprayer as claimed in claim 4 can be
manufactured particularly economical and is robust in
use. Preferably, a base gear wheel is part of the base
body and/or attached to it in a rotationally fixed manner.
The base gear wheel and the base body can be one
piece. A spray arm gear wheel is preferably rigidly at-
tached to the spray arm and/or integrally connected with
it. The third gear wheel is preferably a drive gear wheel,
which is attached to the drive arm such that it can rotate
relative to the drive arm, in particular about a drive shaft
axis. The drive shaft axis, the base axis and/or the spray
arm axis are preferably spaced apart from each other
and/or aligned parallel, in particular parallel to a vertical
direction. With the at least three interlocking gear wheels,
the aforementioned transmission ratios, particularly the
counter rotation of the drive arm and the spray arm, can
be achieved economically and with the necessary robust-
ness.
[0018] The transmission device preferably comprises
at least three, more preferably at least four, more pref-
erably at least five, and/or at most six, particularly at most
five, interlocking gear wheels. The interlocking gear
wheels can comprise straight-toothed gear wheels
and/or helical gear wheels. Helical gear wheels are par-
ticularly robust in use and reduce vibrations. The trans-
mission device is preferably configured such that it is not
self-locking. The transmission device preferably solely
comprises gear wheels with cylindrical, particularly cir-
cular cylindrical, gear rims.
[0019] The liquid sprayer as claimed in claim 5 can be
maintained easily and is particularly compact. Preferably
at least one, more preferably at least two, more preferably
all, of the gear wheels are located outside the liquid duct
and/or a hollow structure of the drive arm and/or of the
spray and/or outside a housing of the liquid sprayer, in
particular of the drive arm and/or of the spray arm. The
at least one gear wheel can be located such that it is
wetted by the washing water, which is dispensed in the
washing chamber, particularly by means of the liquid
sprayer. Thereby, the liquid sprayer can be dimensioned
more compact. Further, the gear wheels are lubricated
by the washing water.
[0020] According to a further aspect of the invention,
the at least one gear wheel is detachably mounted. Thus,
it can be installed and/or replaced easily, in particular
when it is located outside the liquid duct, in particular
outside a housing of the liquid sprayer.
[0021] A liquid sprayer as claimed in claim 6 is partic-
ularly flexible, robust and economic in use. Preferably, a
first drive gear wheel and a second drive gear wheel are
rigidly connected together, preferably by means of a drive
shaft. Those drive gear wheels can be rotatably mounted
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to the drive arm. Preferably, the first and the second drive
gear wheel are attached to the drive arm such that it can
rotate about the drive shaft axis. Due to the four inter-
locking gear wheels, the washing water can be dispensed
within the washing chamber more uniformly. Preferably,
at least one of the drive gear wheels are replaceable.
Thus, different transmission ratios can be achieved,
which allow for the use of the liquid sprayer for dishwash-
ers with different washing chamber geometries, particu-
larly with a different base shape.
[0022] The first drive gear wheel and the second drive
gear wheel preferably have the same number of teeth.
Alternatively, they can comprise different numbers of
teeth. The base gear wheel and the spray arm gear wheel
can have the same number of teeth or a different number
of teeth. According to an aspect of the invention, the
number of teeth of the drive gear wheels is less than the
number of teeth of the base gear wheel and/or the spray
arm gear wheel.
[0023] According to a further aspect of the invention,
the base gear wheel interlocks with the first drive gear
wheel. The first drive gear wheel and the second drive
gear wheel are rigidly connected to each other, particu-
larly via a drive shaft. The drive gear wheels are support-
ed at the drive arm rotatably. In particular, the drive shaft
is preferably attached to the drive arm such that it can
rotate about a drive shaft axis. Preferably, the second
drive gear wheel interlocks with the spray arm gear
wheel. With such a constellation, the transmission ratio
can be calculated depending on the number of teeth of
the base gear wheel nB, of the first drive gear wheel nD1,
of the second drive gear wheel nD2 and of the spray arm
gear wheel ns according to the following formulas

[0024] To achieve a transmission ratio of -1:3, the base
gear wheel preferably comprises nB = 32 teeth, the first
drive gear wheel comprises nD1 = 15 teeth, the second
drive gear wheel comprises nD2 = 20 teeth and the spray
arm gear wheel comprises ns = 32 teeth. For achieving
a transmission ratio of -1:1, the base gear wheel and the
spray arm gear wheel preferably comprise nB = ns = 32
teeth. Consequently, their number of teeth does not have
to be amended with regard to the first example. The first
drive gear wheel preferably comprises nD1 = 12 teeth
and the second drive gear wheel comprises nD2 = 24
teeth. A transmission ratio of 1:5 can be achieved by the
same base gear wheel and the same spray arm gear
wheel, while the first drive gear wheel comprises nD1 =
15 teeth and the second drive gear wheel comprises nD2
= 12 teeth or the first drive gear wheel comprises nD1 =
20 teeth and the second drive gear wheel comprises nD2
= 16 teeth.
[0025] A liquid sprayer as claimed in claim 7 is partic-

ularly flexible in use. A pinion preferably comprises the
two drive gear wheels and a drive shaft at which the drive
gear wheels are attached.
[0026] The pinion is preferably attached to a pinion
bearing such that it can rotate about the drive shaft axis,
particularly relative to the pinion bearing. The pinion bear-
ing is preferably reversibly attached to the liquid sprayer,
particularly to the drive arm. For such an attachment,
preferably a non-destructive connection, in particular a
snap-in-connection, can be used.
[0027] The drive gear wheels, in particular the pinion
can be designed such that their strength is lower than
the strength of the remaining parts of the transmission
device. In particular, the pinion can be designed in the
form of a predetermined breaking point, which can easily
be replaced.
[0028] A liquid sprayer as claimed in claim 8 is partic-
ularly flexible in use. Since the number of teeth of the
rigidly connected gear wheels are different, an increased
drive torque at the drive arm can be achieved. Further,
multiple different transmission ratios can be set, depend-
ing on the ratio of teeth of the two gear wheels.
[0029] A liquid sprayer as claimed in claim 9 is partic-
ularly economical in use. The non-circular, preferably el-
liptical, more preferably oval shape of the at least one,
more preferably at least two, more preferably at least
three, even more preferably at least four, gear wheels
allow for a motion path of the liquid sprayer, particularly
its nozzles, which better fits the shape of the washing
chamber, particularly its base shape. Preferably, inter-
locking gear pairs have such a shape. The axes of rota-
tion of such wheels can thus be arranged at a constant
distance from each other. Such transmission device al-
lows for a rectangular, particularly non-square, shape of
the motion path of the at least one spraying nozzle.
[0030] A liquid sprayer as claimed in claim 10 ensures
for a proper installation of the liquid sprayer. As the mo-
tion path of the liquid sprayer, particularly its nozzles,
varies over the angle about the base axis, it is particularly
important to align the liquid sprayer, more particularly its
motion path, to the base body and thus to the washing
chamber. For achieving such alignment reliably, the liq-
uid sprayer preferably, comprises alignment means.
Such alignment means preferably comprise a form-fitting
means, which reversibly locks the spray arm and/or the
drive arm to the base body, particularly with regard to the
rotational movement, particularly in a predefined align-
ment. A locked liquid sprayer can be installed into the
washing chamber easily, without the danger of misalign-
ment. The form fitting means preferably comprise a drive
arm through hole, a spray arm through hole and an align-
ment receiver, which is preferably rigidly attached to the
base body. A detachable alignment means, preferably in
the form of a bolt, can be inserted through the drive arm
through hole and the spray arm through hole into the
alignment element receiver, preferably in the direction of
the base axis and/or the spray arm axis and/or the drive
shaft axis, such that the drive arm and the spray arm are
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locked to the base element. Preferably, there is at least
one, preferably at least two, more preferably at least four,
more preferably at least six, and/or at most two, particu-
larly exactly one, predetermined orientation, to which the
orientation of the drive arm and/or the spray arm is locked
by the alignment means.
[0031] A liquid sprayer as claimed in claim 11 is par-
ticularly easy and economic to install. The alignment
means preferably comprise the optical means. The opti-
cal means can be designed in the form of an imprint or
an embossing to the spray arm, to the drive arm and/or
to the base arm. Such optical means help the assembler
or the user to align the spray arm with the drive arm and/or
with the base body. Thus, the orientation of the motion
path of the liquid sprayer perfectly fits with the geometry
of the washing chamber, particularly its base shape.
[0032] A liquid sprayer as claimed in claim 12 to 14 is
particularly easy to assemble, economic in manufactur-
ing and robust in use. Preferably, the drive arm and/or
the spray arm comprise a liquid duct, in particular a hollow
structure for conducting the washing liquid to the nozzles.
Preferably, the washing water is conducted into the spray
arm via the drive arm, particularly via its hollow structure.
According to an aspect of the invention, the drive arm
comprises a base connector, particularly a base sleeve,
for attaching the drive arm to the base body, particularly
to a supply socket that is attached to the washing cham-
ber. The base connector preferably bears the drive arm
rotatably about the base axis. The base sleeve preferably
comprises a drive arm inflow through which the washing
water is conducted into the drive arm. The drive arm pref-
erably further comprises a spray arm sleeve to which the
spray arm is attached rotatably. The spray arm sleeve
determines the spray arm axis. A spray arm connector
of the spray arm preferably comprises a spray arm sock-
et, which can be attached to the spray arm sleeve of the
drive arm. The spray arm socket preferably determines
a spray arm inflow through which the washing water is
conducted into the spray arm. Since the base axis inter-
sects the drive arm inflow and/or the spray arm axis in-
tersects the spray arm inflow, the washing water can be
conducted to the drive arm and/or to the spray arm, par-
ticularly through the drive arm, in a particularly robust
manner. Such liquid sprayer is further economic in man-
ufacturing and easy to assemble.
[0033] A further aspect of the present invention is to
provide an enhanced dishwasher, which is particularly
robust as well as time, water and energy saving in use.
[0034] This object is achieved in accordance with the
invention by a dishwasher having the features set out in
claim 15. Preferably, the dishwasher is further improved
with at least one feature disclosed with reference to the
liquid sprayer described above. The base body can be a
part of the dishwasher, particularly of its washing cham-
ber and/or its sump. Alternatively, the base body can be
designed as part of the liquid sprayer, which is reversibly
attachable to the dishwasher, particularly to the washing
chamber and/or the sump. Therefore, the dishwasher

preferably comprises an attachment means, to which the
base body can be mounted, particularly in a rotationally
fixed manner, particularly about the base axis. Such at-
tachment means is preferably the supply socket for sup-
plying the washing water to the liquid sprayer.
[0035] The dishwasher preferably comprises at least
one dish basket, preferably two dish baskets. The dish-
washer preferably comprises at least one, more prefer-
ably at least two, of the liquid sprayers. The at least one
liquid sprayer is preferably located below the at least one
dish basket, particularly at the bottom of the washing
chamber and/or below an upper one of the dish baskets.
[0036] The base shape of the washing chamber is, ac-
cording to an aspect of the invention, polygonal, partic-
ularly rectangular, particularly square or non-square. The
base shape of the washing chamber preferably is de-
signed with an aspect ratio of almost 1:1 or at least 6:5,
preferably at least 5:4, , more preferably at least 4:3,
more preferably at least 3:2, more preferably at least 2:1.
The base shape of the washing chamber is specified by
its outline in a top view. Edge and corner areas of the
washing chamber are preferably neglected. In practice,
they can be rounded off. The liquid sprayer described
above allows for a particularly uniform distribution of
washing water in a polygonal washing chamber.
[0037] Further features, advantages and details of the
invention result from the subsequent description of ex-
emplary embodiments. In the drawings:

Fig. 1 shows a schematic front view of a dishwasher
according to a first embodiment, comprising a
washing chamber, a sump and at least one
liquid sprayer,

Fig. 2 shows a perspective view of the liquid sprayer
in fig. 1 from above the liquid sprayer, wherein
the liquid sprayer comprising a drive arm, a
spray arm and a transmission device,

Fig. 3 shows a perspective view of the liquid sprayer
in fig. 1 from below the liquid sprayer,

Fig. 4 shows a top view of the liquid sprayer in fig. 1,

Fig. 5 shows an exploded view of the liquid sprayer
in fig. 1,

Fig. 6 shows a perspective view of the liquid sprayer
in fig. 1 from above the liquid sprayer, wherein
the drive arm and the spray arm are rigidly
locked to a base body by means of an assem-
bly aid,

Fig. 7 shows a perspective sectional view along the
section line VII-VII in fig. 6,

Fig. 8 shows a side view of the liquid sprayer in fig. 1,
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Fig. 9 shows a sectional view along the section line
IX-IX in fig. 6,

Fig. 10 shows a detailed view of the transmission de-
vice of the liquid sprayer in fig. 1,

Fig. 11 shows a perspective view of a gear wheel
module of the liquid sprayer in fig. 1,

Fig. 12 shows a motion path of an outermost spraying
nozzle of the spray arm of the liquid sprayer
in fig. 1,

Fig. 13 shows a perspective view of a gear wheel
module for the liquid sprayer in fig. 1 according
to another embodiment,

Fig. 14 shows a motion path of a spraying nozzle of
the outermost spraying nozzle of the spray
arm of the liquid sprayer in fig. 1 with the gear
wheel module in fig. 13, and

Fig. 15 shows an exploded view of a liquid sprayer
according to another embodiment, comprising
a drive arm, a spray arm and a transmission
device with a base gear wheel that can revers-
ibly be attached to a sump of the dishwasher.

[0038] A dishwasher 1 according to a first embodiment
as shown in fig. 1 to fig. 12 comprises a washing chamber
2, a sump 3 that is arranged at the bottom of the washing
chamber 2 and a liquid sprayer 4 for dispensing liquid
within the washing chamber 2. In the washing chamber
2 two dish baskets 5a, 5b for carrying dishes 6 are ar-
ranged. The liquid sprayer 4 is located below the lower
dish basket 5a. A second liquid sprayer 7 is located below
the upper dish basket 5b.
[0039] The dishwasher 1 further comprises a fluid man-
agement device 8 for providing the liquid sprayers 4, 7
with washing liquid, particularly washing water. The fluid
management device 8 comprises at least one liquid pump
for conveying the washing liquid and/or at least one valve
for controlling the flow of the washing liquid. These are
not shown in the figures.
[0040] The washing chamber 2, the sump 3, the liquid
sprayers 4, 7, the dish baskets 5a, 5b and the fluid man-
agement device 8 are located within a dishwasher hous-
ing 9. The dishwasher 1 comprises a fresh water port 10,
through which fresh water is provided, and a drain water
port 11, through which drain water is discharged. The
fresh water port 10 and the drain water port 11 are con-
nected to the fluid management device 8 via water ducts
12.
[0041] In fig. 2 to fig. 12, the liquid sprayer 4 in fig. 1 is
shown in more detail. The liquid sprayer 4 is attached to
a base body 13. The base body 13 comprises a drain
grid 14 for filtering large objects from the washing water
to avoid them entering into the sump 2. The base body

13 further comprises a supply socket 15. The drain grid
14 and the supply socket 15 are one piece.
[0042] The liquid sprayer 4 comprises a drive arm 16
and a spray arm 17. The drive arm 16 is mounted to the
base body 13 so that it can rotate about a base axis 18.
The spray arm 17 is mounted to the drive arm 16 so that
it can rotate about a spray arm axis 19.
[0043] The base axis 18 is determined by means of a
base connector 20, which is part of the drive arm 16 and
arranged for reversibly attaching the drive arm 16 to the
base body 13. The base connector 20 is designed such
that the drive arm 16 can freely rotate about the base
axis 18 and such that washing water can be conducted
liquid-tight between the supply socket 15 and the drive
arm 16. Therefore, the base connector 20 comprises a
base sleeve 21, which can be inserted in the supply sock-
et 15. Two bearing rings 22 are attached to the base
sleeve 21 and provide the rotatable bearing and the wa-
terproof connection.
[0044] The spray arm 17 comprises a spray arm con-
nector 23 that is designed to connect the spray arm 17
to the drive arm 16 so that they can rotate relative to each
other about the spray arm axis 19. The drive arm 16 com-
prises a spray arm sleeve 24, which can be plugged into
a spray arm socket 25 of the spray arm connector 23.
For providing the rotatable bearing and a watertight con-
nection between the spray arm 17 and the drive arm 16,
the spray arm sleeve 24 comprises two bearing rings 26.
[0045] The drive arm 16 and the spray arm 17 comprise
a hollow structure 27, 28. The hollow structure 27 of the
drive arm 16 provides a fluid conducting connection be-
tween the base sleeve 21 and the spray arm sleeve 24.
Via the spray arm socket 25, the fluid is conducted from
the hollow structure 27 of the drive arm 16 into the hollow
structure 28 of the spray arm 17. Thus, washing water,
which is supplied via the supply socket 15, is conducted
via the drive arm 16 into the spray arm 17.
[0046] The drive arm 16 comprises two nozzles 29, in
particular drive nozzles 29. The drive nozzles 29 are de-
signed such that washing water sprayed out via the drive
nozzles 29 causes a drive force FD, which leads to a drive
torque MD about the base axis 18. Consequently, spray-
ing out water via the drive nozzle 29 sets the drive arm
16 into rotation about the base axis 18.
[0047] The spray arm 17 comprises at least one, in
particular multiple, spraying nozzles 30, 30a. The spray-
ing nozzles 30, 30a are preferably aligned to spray out
the washing water in a direction that is parallel to the
base axis 18 and/or the spray arm axis 19, particularly
in the vertical direction. Since the liquid sprayer is ar-
ranged below the dish basket 5a, the dishes 6 within this
dish basket 5a can be cleaned efficiently and reliably by
means of the liquid sprayer 4.
[0048] The spraying nozzle 30, 30a which is most dis-
tant from the spray arm axis 19, has the reference sign
30a. The spray arm 17 is eccentrically attached to the
drive arm 16. The drive arm 16 has two spray booms
17a, 17b, a larger one 17a and a shorter one 17b. The
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dimension rL of the larger spray boom 17a of the spray
arm 17 perpendicular to the spray arm axis 19 is 240
mm. The dimension rs of the smaller spray boom 17b of
the spray arm 17 perpendicular to the spray arm axis 19
is 160 mm.
[0049] In particular, the drive nozzles 29 is in fluid con-
ducting connection with the hollow structure 27 of the
drive arm 16. The spraying nozzles 30, 30a are in fluid
conducting connection with the hollow structure 28 of the
spray arm 17. Both types of nozzles 29, 30, 30a are sup-
plied with washing water via the base sleeve 21, partic-
ularly via the supply socket 15.
[0050] The liquid sprayer 4 comprises a transmission
device 31, which couples the rotational movement of the
drive arm 16 about the base axis 18 with the rotational
movement of the spray arm 17 about the spray arm axis
19. The transmission device 31 is designed in the form
of a gear transmission. The transmission device 31 com-
prises four gear wheels 32, 33, 34, 35. A base gear wheel
32 is rigidly connected to the supply socket 15. The base
gear wheel 32 is part of the base body 13. The base gear
wheel 32 interlocks with a first drive gear wheel 33 that
is rotatably attached to the drive arm 16. A second drive
gear wheel 34 is also attached to the drive arm 16 rotat-
ably. In particular, the first drive gear wheel 33 and the
second drive gear wheel 34 are rigidly connected to each
other via a drive shaft 36. The drive shaft 36 is attached
to the drive arm 16 such that it can rotate about a drive
shaft axis 37. The second drive gear wheel 34 interlocks
with a spray arm gear wheel 35 that is rigidly attached to
the spray arm 17. In particular, the base gear wheel 32
and the supply socket 15 are formed in one piece. The
spray arm gear wheel 35 and the spray arm 17 are also
formed in one piece. The drive gear wheels 33, 34 and
the drive shaft 36 can be formed in one piece. The part
comprising the drive gear wheels 33, 34 and the drive
shaft 36 is referred to as a pinion 38.
[0051] The base gear wheel 32 is rigidly connected to
the washing chamber 2, in particular also to the sump 3
and to the dishwasher housing 9. The transmission de-
vice 31 transforms the rotational motion of the drive arm
16 into a rotation of the pinion 38 with the two drive gear
wheels 33, 34. The rotation of the second drive gear
wheel 34 causes a rotation of the spray arm gear wheel
35 and thus of the spray arm 17 about the spray arm axis
19. A drive arm rotation rate ωD is the rotation rate of the
drive arm 16 in a stationary coordinate system 39, in par-
ticular about a vertical axis, particularly the base axis 18.
A spray arm rotation rate ωS is a rotation rate of the spray
arm 17 in the stationary coordinate system 39, in partic-
ular about the vertical axis, particularly the spray arm axis
19 or the base axis 18. The transmission device 31 is
configured such that a transmission ratio γ between the
spray arm rotation rate ωS and the drive arm rotation rate
ωD is -1:3.
[0052] In order to accomplish such transmission ratio
γ, the base gear wheel 32 comprises nB = 32 teeth, the
first drive gear wheel 33 comprises nD1 = 15 teeth, the

second drive gear wheel 34 comprises nD2 = 20 teeth
and the spray arm gear wheel 35 comprises nS = 32
teeth. All of the gear wheels 32, 33, 34, 35 are arranged
outside the fluid duct within the drive arm 16, particularly
outside the hollow structure 27 of the drive arm 16. These
gear wheels 32, 33, 34, 35 are also located outside the
spray arm 17, particularly outside the hollow structure of
the spray arm 17. Thus, they are particularly easy to clean
and less space consuming.
[0053] The base axis 18, the spray arm axis 19 and
the drive shaft axis 37 are aligned parallel and spaced
apart from each other.
[0054] The base sleeve 21 determines a drive arm in-
flow 40 for receiving the washing water. The spray arm
sleeve 24 has a drive arm outflow 41 through which the
washing water is transferred to the spray arm 17. The
spray arm socket 25 determines a spray arm inflow 42
through which the washing water is received. The base
axis 18 intersects the drive arm inflow 40. The supply
socket 15 and/or the base sleeve 21 is at least in sections
rotationally symmetrical to the base axis 18. The spray
arm axis 19 preferably intersects the drive arm outflow
41 and/or the spray arm inflow 42. The spray arm sleeve
24 and/or the spray arm socket 25 are preferably at least
in sections rotationally symmetrical to the spray arm axis
19. The water duct 12 within the liquid sprayer 4, in par-
ticular in the drive arm 16 and/or in the spray arm 17, is
intersected by the base axis 18 and/or the spray arm axis
19.
[0055] The pinion 38 is mounted to a pinion bearing
43. The pinion bearing 43 and the pinion 38 determine a
reversibly detachable gear unit 44a. The gear unit 44a
can be mounted to the drive arm 16 by means of a de-
tachable connection 45, in particular a snap-fit-connec-
tion. In particular, the gear unit 44a is replaceable with
alternative gear units 44b, which comprise drive gear
wheels 33, 34 with a different number of teeth nB, nD1,
nD2, nS. Thereby, the transmission ratio γ of the trans-
mission device 31 can easily be amended.
[0056] The detachable connection 45 is designed such
that the drive shaft axis 37 of different gear units 44a can
be located differently with reference to the position of the
base axis 18 and/or the spray arm axis 19. Thus, the
distance between the drive shaft axis 37 and the base
axis 18 or the spray arm axis 19 can be adjusted to the
particular number of teeth nD1, nD2 of the drive gear
wheels 33, 34, in particular without amending the design,
particularly the number of teeth nB, ns of the base gear
wheel 32 or the spray arm gear wheel 35.
[0057] The liquid sprayer 4 comprises alignment
means 46 for aligning the drive arm 16 with the spray
arm 17 and the base body 13 in a specific orientation to
each other. Such alignment means 46 comprise a drive
arm through hole 47, a spray arm through hole 48 and
at least one alignment element receiver 49 in the form of
a through hole within the base body 13. The drive arm
through hole 47, the spray arm through hole 48 and the
alignment element receiver 49 are designed such that
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an alignment element 50, preferably in the form of a bolt
can be pushed through all of these holes 47, 48, 49 in
order to lock the orientation of the drive arm 16 and the
spray arm 17 relative to the base body 13 in a predefined
alignment. Such form-fitting means allow for a correct
installation of the liquid sprayer 4 with regard to the base
body 13 and the washing chamber 2 in a particularly re-
liable manner.
[0058] The alignment means 46 comprise optical
means not shown that indicate the correct orientation of
the drive arm 16, the spray arm 17 and the base body
13 within the washing chamber 2. Such optical means
preferably comprise signs, such as arrows, which point
at each other or at a specific target, when the liquid
sprayer 4 is properly aligned.
[0059] The functionality of the dishwasher 1, in partic-
ular the liquid sprayer 4, is as follows:
In an initial state, the dishwasher 1 is deactivated. The
dishes 6 are deposited in the dish baskets 5a, 5b.
[0060] The user selects a washing program and acti-
vates the dishwasher 1. By means of the fluid manage-
ment device 8, fresh water is conveyed into the washing
chamber 2. The water is heated by means of the fluid
management device 8 and repeatedly circulated from the
sump 3 to the washing chamber 2.
[0061] The washing water is conducted into the wash-
ing chamber 2 by means of the liquid sprayers 4, 7, which
spread the washing water within the washing chamber
2. The washing water is conducted from the fluid man-
agement device 8 via the water duct 12 to the supply
socket 15 and via the drive arm inflow 40 into the hollow
structure 27 of the drive arm 16. Via the spray arm sleeve
24 and the spray arm inflow 42, the washing water is
further conducted into the hollow structure 28 of the spray
arm 17. The washing water is ejected through the nozzles
29 and 30, 30a.
[0062] In fig. 12, the motion of the nozzle 30a, which
is most distant to the spray arm axis 19, is shown. The
motion path of this nozzle 30a has the reference sign
51a. The washing chamber 2 has a square base area,
except for its edges. It can be seen from fig. 12 that the
motion path 51a of the nozzle 38 fits perfectly to the
square base. Washing water can be spread in the edge
regions of the washing chamber 2, while a collision be-
tween the liquid sprayer 4 and the washing chamber walls
is reliably avoided. Due to the distance between the base
axis 18 and the spray arm axis 19 as well as the eccentric
attachment of the spray arm 17 to the drive arm 16, a
motion pattern of the spray arm 17 can be achieved,
which allows for a particularly uniform distribution of wa-
ter within the washing chamber 2 and over the dishes 6.
[0063] Due to the transmission ratio γ, which is -1:3,
the spray arm 17 and the drive arm 16 rotate in opposite
directions with respect to the stationary coordinate sys-
tem 39. This means that the drive arm 16 rotates three
times about the base axis 18 while the spray arm 17
rotates one time in the opposite direction, in particular
about the spray arm axis 19 or the base axis 18. Thus,

the nozzle 30a reaches one of the four edges of the wash-
ing chamber 2 every 270 degrees of rotation of the drive
arm 16 respectively every 90 degrees of rotation of the
spray arm 17.
[0064] The liquid sprayer 4, in particular the drive arm
16 and the spray arm 17, is driven by the drive force FD
which results from ejecting washing water through the
drive nozzles 29. Due to the fact that the transmission
ratio γ is in absolute value less than 1, the drive arm 16
rotates faster than the spray arm 17. In other words, the
drive arm rotation rate ωD is in absolute value larger than
the spray arm rotation rate ωS. The drive torque MD that
is thereby applied to the drive arm 16 is multiplied by the
transmission device 31 by the factor of the transmission
ratio γ. A spray arm torque Ms that drives the spray 17
in rotation about the spray arm axis 19 is thus three times
as high as the drive torque MD. The liquid sprayer 4 is
thus set in rotation in a particularly reliable manner.
[0065] The dishes 6 are cleaned in a particularly reli-
able, time saving and energy efficient manner, due to the
fact that the washing water is dispensed evenly and that
the rotation of the spray arm is robust against dirt deposit
and calcification.
[0066] To ensure the correct alignment of the motion
path 51a that is shown in fig. 12 with respect to the wash-
ing chamber 2, particularly about the base axis, it is par-
ticularly important that the transmission device 31 is
aligned properly. Such an adjustment is helpful during
the assembly of the dishwasher 1 or the reinstallation of
the liquid sprayer 4 after maintenance, in particular after
cleaning. For easily achieving such correct alignment,
the gear unit 44a is detached from the drive 16. The drive
arm 16 and the spray arm 17 are aligned such that the
drive arm through hole 47, the spray arm through hole
48 and the alignment element receiver 49 overlap each
other. The alignment element 40 can then be inserted
through the through holes 47, 48 into the alignment re-
ceiver 49. In this position, the gear unit 44a can be at-
tached to the drive arm 16 by just pushing it into the ac-
cording gear unit reception 52. The gear unit 44a is se-
cured to the drive arm 16 by means of the snap-fit-con-
nection. Thereby, the drive arm 16 and the spray arm 17
are aligned properly with respect to the base body 32
and the washing chamber 2.
[0067] The alignment element 50 has to be removed
from the liquid sprayer 4 to unlock the rotation of the drive
arm 16 and the spray arm 17 about the base axis 18 and
the spray arm axis 19. The liquid sprayer 4 is properly
aligned to the washing chamber 2 and the dishwasher 1
is ready for the next washing process.
[0068] Fig. 13 shows a gear unit 44b that can be used
with the liquid sprayer 4 as an alternative to the gear unit
44a in fig. 11. The use of this gear unit 44b results in the
motion path 51b of the spraying nozzle 30a shown in fig.
14. Such motion path 51b has an elliptical, in particular
an oval shape. Such an elliptically shaped motion path
5 1b is particularly advantageous for the use with a wash-
ing chamber 2 with a rectangular, non-square base
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shape.
[0069] Due to the fact that the gear unit 44a, 44b is
reversibly attachable to the drive arm 16, the liquid
sprayer 4 can easily be adapted to dishwashers 1 with
different washing chambers 2, in particular with different
base shapes. Particularly, the same drive arm 16 and
spray arm 17 can be used for dishwashers 1 with different
geometries while only the gear unit 44a, 44b has to be
designed or selected accordingly. The manufacturing
costs of the dishwasher 1 can thus be considerably re-
duced.
[0070] Fig. 15 shows another embodiment of a liquid
sprayer 4 according to the invention. In contrast to the
aforementioned embodiment, the drive arm 16 compris-
es two drive nuzzles 29, which are aligned in a plane
perpendicular to the base axis 18.
[0071] The pinion bearing 43 and the drive arm 16 are
one piece. The pinion 38 is thus not detachable from the
drive arm 16.
[0072] The base gear wheel 32 and the supply socket
15 are separate parts, which can be attached to each
other by means of a snap-fit-connection. Thus, the dish-
washer 1 can flexibly be equipped with either a conven-
tional liquid sprayer 4 without a transmission device 31,
particularly a base gear wheel 32, or with a liquid sprayer
4 according to the above described invention.
[0073] The functionality of the liquid sprayer 4 in fig.
15 corresponds to the functionality of the aforementioned
liquid sprayer 4.
[0074] The gear wheels 32, 33, 34, 35 of the aforemen-
tioned embodiments have a circular shape. According to
another embodiment, which is not shown in the figures,
at least two interlocking gear wheels comprise a non-
circular gear rim, in particular with an elliptical shape,
more particular an oval shape. Thereby, a motion path
51a, 51b can be achieved which even better fits to the
base shape of the washing chamber 2. In particular, a
more even distribution of washing water within a rectan-
gular, particularly a non-square, washing chamber 2 can
be achieved.
[0075] The dishwasher 1 with the liquid sprayer 4 ac-
cording to the invention can be used particularly flexible
with differently shaped washing chambers 2. It allows for
a cost saving manufacturing of the dishwasher. Further,
a more uniform distribution of washing water within the
washing chamber 2 can be achieved. The dishwasher 1
is particularly time, water and energy saving and durable.

Claims

1. Liquid sprayer (4) for a dishwasher (1), comprising

1.1. a drive arm (16), with a base connector (20)
for attaching the drive arm (16) to a base body
(13) so that it can rotate about a base axis (18),
1.2. a spray arm (17), with

1.2.1. a spray arm connector (23) that at-
taches the spray arm (17) to the drive arm
(16) so that it can rotate about a spray arm
axis (19), wherein the spray arm axis (19)
is spaced apart from the base axis (18), and
1.2.2. at least one spraying nozzle (30, 30a)
for dispensing washing liquid, and

1.3. a transmission device (31) which couples a
rotational movement of the drive arm (16) about
the base axis (18) to a rotational movement of
the spray arm (17) about the spray arm axis (19),
wherein
1.4
the drive arm (16) comprises at least one drive
nozzle (29) for driving the drive arm (16) in ro-
tation about the base axis (18), characterized
1.5. in that the transmission device (31) couples
the rotational movements of the drive arm (16)
and the spray arm (17) such that a drive arm
rotation rate (ωD) is in absolute values at least
as large as a spray arm rotation rate (ωS).

2. Liquid sprayer (4) according to claim 1, character-
ized in that the transmission device (31) couples
the rotational movements of the drive arm (16) and
the spray arm (17) such that the drive arm rotation
rate (ωD) is greater in absolute values than the spray
arm rotation rate (ωS).

3. Liquid sprayer (4) according to claim 1 or 2, charac-
terized in that the transmission device (31) is con-
figured such that in a stationary coordinate system
(39) the drive arm (16) and the spray arm (17) move
in opposite directions.

4. Liquid sprayer (4) according to any of the preceding
claims, characterized in that the transmission de-
vice (31) comprises at least three interlocking gear
wheels (32, 33, 34, 35) for coupling the rotational
movement of the drive arm (16) to the rotational
movement of the spray arm (17).

5. Liquid sprayer (4) according to any of the preceding
claims, characterized in that the transmission de-
vice (31) comprises at least one gear wheel (32, 33,
34, 35) that is located outside a liquid duct (12) for
conducting the washing liquid.

6. Liquid sprayer (4) according to any of the preceding
claims, characterized in that the transmission de-
vice (31) comprises at least four interlocking gear
wheels (32, 33, 34, 35) for coupling the rotational
movement of the drive arm (16) to the rotational
movement of the spray arm (17), wherein two of the
gear wheels (33, 34) are rigidly connected to each
other.
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7. Liquid sprayer (4) according to claim 6, character-
ized in that the two rigidly connected gear wheels
(33, 34) are reversibly attached to the liquid sprayer
(4).

8. Liquid sprayer (4) according to claim 6 or 7, charac-
terized in that the two rigidly connected gear wheels
(33, 34) have different numbers of teeth.

9. Liquid sprayer (4) according to any of the preceding
claims, characterized in that at least two of the gear
wheels (32, 33, 34, 35) have a non-circular gear rim.

10. Liquid sprayer (4) according to any of the preceding
claims, characterized in that the drive arm (16)
and/or the spray arm (17) comprises a form-fitting
means (47, 48) for limiting the orientation possible
for attaching the drive arm (16) to the base body (13)
to at least one predetermined orientation.

11. Liquid sprayer (4) according to any of the preceding
claims, characterized in that the drive arm (16)
and/or the spray arm (17) comprise optical means
for indicating their intended installation orientation.

12. Liquid sprayer (4) according to any of the preceding
claims, characterized in that the drive arm (16)
comprises a liquid duct (12) for conducting the wash-
ing liquid from a drive arm inflow (40) to a spray arm
inflow (42) of the spray arm (17).

13. Liquid sprayer (4) according to claim 12, character-
ized in that the base axis (18) intersects the drive
arm inflow (40).

14. Liquid sprayer (4) according to claim 12 or 13, char-
acterized in that the spray arm axis (19) intersects
the spray arm inflow (42).

15. Dishwasher (1) for cleaning dishes (6), comprising

15.1. a washing chamber (2) for receiving the
dishes (6), and
15.2. at least one liquid sprayer (4) according to
any of the preceding claims.

Patentansprüche

1. Flüssigkeitszerstäuber (4) für einen Geschirrspüler
(1), umfassend

1.1. einen Antriebsarm (16) mit einem Grund-
verbinder (20) zur Befestigung des Antriebs-
arms (16) an einem Grundkörper (13), so dass
er sich um eine Grundachse (18) drehen kann,
1.2. einen Sprüharm (17), mit

1.2.1. einem Sprüharm-Verbindungsstück
(23), das den Sprüharm (17) an dem An-
triebsarm (16) befestigt, so dass er sich um
eine Sprüharmachse (19) drehen kann, wo-
bei die Sprüharmachse (19) von der Grund-
achse (18) beabstandet ist, und
1.2.2. mindestens einer Sprühdüse (30,
30a) zur Abgabe von Waschflüssigkeit, und

1.3. eine Übertragungsvorrichtung (31), die eine
Drehbewegung des Antriebsarms (16) um die
Grundachse (18) mit einer Drehbewegung des
Sprüharms (17) um die Sprüharmachse (19)
koppelt,
1.4. wobei der Antriebsarm (16) mindestens ei-
ne Antriebsdüse (29) zum Drehantreiben des
Antriebsarms (16) um die Grundachse (18) auf-
weist, dadurch gekennzeichnet,
1.5. dass die Übertragungseinrichtung (31) die
Drehbewegungen des Antriebsarms (16) und
des Sprüharms (17) so koppelt, dass eine An-
triebsarmdrehzahl (ωD) in absoluten Werten
mindestens so groß ist wie eine Sprüharmdreh-
zahl (ωS).

2. . Flüssigkeitszerstäuber (4) nach Anspruch 1, da-
durch gekennzeichnet, dass die Übertragungsein-
richtung (31) die Drehbewegungen des Antriebs-
arms (16) und des Sprüharms (17) so koppelt, dass
die Antriebsarmdrehzahl (ωD) in absoluten Werten
größer ist als die Sprüharmdrehzahl (ωS).

3. . Flüssigkeitszerstäuber (4) nach Anspruch 1 oder
2, dadurch gekennzeichnet, dass die Übertra-
gungseinrichtung (31) so ausgebildet ist, dass sich
in einem stationären Koordinatensystem (39) der
Antriebsarm (16) und der Sprüharm (17) in entge-
gengesetzte Richtungen bewegen.

4. . Flüssigkeitszerstäuber (4) nach einem der vorher-
gehenden Ansprüche, dadurch gekennzeichnet,
dass die Übertragungsvorrichtung (31) mindestens
drei ineinandergreifende Zahnräder (32, 33, 34, 35)
zur Kopplung der Drehbewegung des Antriebsarms
(16) mit der Drehbewegung des Sprüharms (17) um-
fasst.

5. . Flüssigkeitszerstäuber (4) nach einem der vorher-
gehenden Ansprüche, dadurch gekennzeichnet,
dass die Übertragungseinrichtung (31) mindestens
ein Zahnrad (32, 33, 34, 35) aufweist, welches au-
ßerhalb einer Flüssigkeitsleitung (12) zum Leiten der
Waschflüssigkeit angeordnet ist.

6. . Flüssigkeitszerstäuber (4) nach einem der vorher-
gehenden Ansprüche, dadurch gekennzeichnet,
dass die Übertragungsvorrichtung (31) mindestens
vier ineinandergreifende Zahnräder (32, 33, 34, 35)
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zur Kopplung der Drehbewegung des Antriebsarms
(16) mit der Drehbewegung des Sprüharms (17), wo-
bei zwei der Zahnräder (33, 34) starr miteinander
verbunden sind, umfasst.

7. Flüssigkeitszerstäuber (4) nach Anspruch 6, da-
durch gekennzeichnet, dass die beiden starr ver-
bundenen Zahnräder (33, 34) reversibel am Flüssig-
keitszerstäuber (4) befestigt sind.

8. . Flüssigkeitszerstäuber (4) nach Anspruch 6 oder
7, dadurch gekennzeichnet, dass die beiden starr
verbundenen Zahnräder (33, 34) unterschiedliche
Zähnezahlen aufweisen.

9. . Flüssigkeitszerstäuber (4) nach einem der vorher-
gehenden Ansprüche, dadurch gekennzeichnet,
dass mindestens zwei der Zahnräder (32, 33, 34,
35) einen unrunden Zahnkranz aufweisen.

10. . Flüssigkeitszerstäuber (4) nach einem der vorher-
gehenden Ansprüche, dadurch gekennzeichnet,
dass der Antriebsarm (16) und/oder der Sprüharm
(17) ein Formschlussmittel (47, 48) aufweist, um die
mögliche Ausrichtung zur Befestigung des Antriebs-
arms (16) am Grundkörper (13) auf mindestens eine
vorgegebene Ausrichtung zu begrenzen.

11. . Flüssigkeitszerstäuber (4) nach einem der vorher-
gehenden Ansprüche, dadurch gekennzeichnet,
dass der Antriebsarm (16) und/oder der Sprüharm
(17) optische Mittel zur Anzeige ihrer vorgesehenen
Einbaulage aufweisen.

12. . Flüssigkeitszerstäuber (4) nach einem der vorher-
gehenden Ansprüche, dadurch gekennzeichnet,
dass der Antriebsarm (16) eine Flüssigkeitsleitung
(12) zum Leiten der Waschflüssigkeit von einem An-
triebsarm-Zulauf (40) zu einem Sprüharm-Zulauf
(42) des Sprüharms (17) aufweist.

13. . Flüssigkeitszerstäuber (4) nach Anspruch 12, da-
durch gekennzeichnet, dass die Grundachse (18)
den Zufluss des Antriebsarms (40) schneidet.

14. . Flüssigkeitszerstäuber (4) nach Anspruch 12 oder
13, dadurch gekennzeichnet, dass die Sprüharm-
achse (19) den Sprüharmzulauf (42) schneidet.

15. . Geschirrspüler (1) zum Reinigen von Geschirr (6),
umfassend 15.1. eine Spülkammer (2) zur Aufnah-
me des Geschirrs (6) und 15.2. mindestens einen
Flüssigkeitszerstäuber (4) nach einem der vorher-
gehenden Ansprüche.

Revendications

1. Pulvérisateur de liquide (4) pour un lave-vaisselle
(1), comprenant 1.1. un bras d’entraînement (16),
avec un connecteur de base (20) pour fixer le bras
d’entraînement (16) à un corps de base (13) afin qu’il
puisse tourner autour d’un axe de base (18),

1.2. un bras de pulvérisation (17), avec

1.2.1. un connecteur de bras de pulvérisa-
tion (23) qui fixe le bras de pulvérisation (17)
au bras d’entraînement (16) de manière à
ce qu’il puisse tourner autour d’un axe de
bras de pulvérisation (19), dans lequel l’axe
de bras de pulvérisation (19) est espacé de
l’axe de base (18), et
1.2.2. au moins une buse de pulvérisation
(30, 30a) pour distribuer le liquide de lava-
ge, et

1.3. un dispositif de transmission (31) qui couple
un mouvement de rotation du bras d’entraîne-
ment (16) autour de l’axe de base (18) à un mou-
vement de rotation du bras de pulvérisation (17)
autour de l’axe du bras de pulvérisation (19),
1.4. dans lequel le bras d’entraînement (16)
comprend au moins une buse d’entraînement
(29) pour entraîner le bras d’entraînement (16)
en rotation autour de l’axe de base (18), carac-
térisé
1.5. en ce que le dispositif de transmission (31)
couple les mouvements de rotation du bras d’en-
traînement (16) et du bras de pulvérisation (17)
de telle sorte qu’une vitesse de rotation du bras
d’entraînement (ωD) soit, en valeur absolue, au
moins aussi grande qu’une vitesse de rotation
du bras de pulvérisation (ωS).

2. Pulvérisateur de liquide (4) selon la revendication 1,
caractérisé en ce que le dispositif de transmission
(31) couple les mouvements de rotation du bras
d’entraînement (16) et du bras de pulvérisation (17)
de telle sorte que la vitesse de rotation du bras d’en-
traînement (ωD) soit supérieure en valeur absolue à
la vitesse de rotation du bras de pulvérisation (ωS).

3. Pulvérisateur de liquide (4) selon la revendication 1
ou 2, caractérisé en ce que le dispositif de trans-
mission (31) est configuré de telle sorte que, dans
un système de coordonnées stationnaire (39), le
bras d’entraînement (16) et le bras de pulvérisation
(17) se déplacent dans des directions opposées.

4. Pulvérisateur de liquide (4) selon l’une quelconque
des revendications précédentes, caractérisé en ce
que le dispositif de transmission (31) comprend au
moins trois roues dentées imbriquées (32, 33, 34,
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35) pour coupler le mouvement de rotation du bras
d’entraînement (16) au mouvement de rotation du
bras de pulvérisation (17).

5. Pulvérisateur de liquide (4) selon l’une quelconque
des revendications précédentes, caractérisé en ce
que le dispositif de transmission (31) comprend au
moins une roue dentée (32, 33, 34, 35) qui est située
à l’extérieur d’un conduit de liquide (12) pour con-
duire le liquide de lavage.

6. Pulvérisateur de liquide (4) selon l’une quelconque
des revendications précédentes, caractérisé en ce
que le dispositif de transmission (31) comprend au
moins quatre roues dentées imbriquées (32, 33, 34,
35) pour coupler le mouvement de rotation du bras
d’entraînement (16) au mouvement de rotation du
bras de pulvérisation (17), deux des roues dentées
(33, 34) étant reliées rigidement l’une à l’autre.

7. Pulvérisateur de liquide (4) selon la revendication 6,
caractérisé en ce que les deux roues dentées (33,
34) reliées rigidement sont fixées de manière réver-
sible au pulvérisateur de liquide (4).

8. Pulvérisateur de liquide (4) selon la revendication 6
ou 7, caractérisé en ce que les deux roues dentées
(33, 34) reliées rigidement ont des nombres de dents
différents.

9. Pulvérisateur de liquide (4) selon l’une quelconque
des revendications précédentes, caractérisé en ce
qu’au moins deux des roues dentées (32, 33, 34,
35) ont une couronne dentée non circulaire.

10. Pulvérisateur de liquide (4) selon l’une quelconque
des revendications précédentes, caractérisé en ce
que le bras d’entraînement (16) et/ou le bras de pul-
vérisation (17) comprend un moyen d’adaptation de
forme (47, 48) pour limiter l’orientation possible pour
fixer le bras d’entraînement (16) au corps de base
(13) à au moins une orientation prédéterminée.

11. Pulvérisateur de liquide (4) selon l’une quelconque
des revendications précédentes, caractérisé en ce
que le bras d’entraînement (16) et/ou le bras de pul-
vérisation (17) comprennent des moyens optiques
pour indiquer leur orientation d’installation prévue.

12. Pulvérisateur de liquide (4) selon l’une quelconque
des revendications précédentes, caractérisé en ce
que le bras d’entraînement (16) comprend un con-
duit de liquide (12) pour conduire le liquide de lavage
d’une entrée de bras d’entraînement (40) à une en-
trée de bras de pulvérisation (42) du bras de pulvé-
risation (17).

13. Pulvérisateur de liquide (4) selon la revendication

12, caractérisé en ce que l’axe de base (18) coupe
l’entrée de bras d’entraînement (40).

14. Pulvérisateur de liquide (4) selon la revendication 12
ou 13, caractérisé en ce que l’axe de bras de pul-
vérisation (19) coupe l’entrée de bras de pulvérisa-
tion (42).

15. Lave-vaisselle (1) pour le nettoyage de la vaisselle
(6), comprenant

15.1. une chambre de lavage (2) pour recevoir
la vaisselle (6), et
15.2. au moins un pulvérisateur de liquide (4)
selon l’une quelconque des revendications pré-
cédentes.
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