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-. (57) Abstract: The invention relates to a dishwasher (1) provided with at least one spray arm (9, 13) and a detection device (30) 
for detecting the rotation and/or presence of at least one spray arm (9, 13). According to said invention, the detection device (30) is 
embodied in the form of a transmitter/receiver device used for emitting and receiving electromagnetic radiation waves and at least 
one spray arm (9, 13) is provided with at least one transponder element (32, 34), in particular a RHD transponder element. An 
electrical household appliance (1) comprising a component (9, 13, 19) marked by means of the transponder element (32, 34, 36) and 
possibly detected thereby is also disclosed.  

[Fortsetzung auf der ndchsten Seite]
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Ver~ffentlicht: 
- mit internationalem Recherchenbericht 

(57) Zusammenfassung: Die Erfindung betrifft eine Geschirrspullmaschine (1) mit zumindest einem SprUharm (9, 13) und einer 
Erfassungsvorrichtung (30) zur Erfassung der Drehung und/oder der Anwesenheit des zumindest einen SprUharms (9, 13) . Erfin
dungsgemaB ist die Erfassungsvorrichtung (30) eine Sende/Empfangseinrichtung zum Aussenden und Empfangen elektromagneti
scher Wellen und der zumindest eine SprUharm (9, 13) weist zumindest ein Transponderelement (32, 34) auf, insbesondere ein RFID 
Transponderelement. Weiterhin ist ein Haushaltsgerat (1) vorgeschlagen, bei dem eine Komponente (9, 13, 19) des Haushaltsgerats 
mit einem Transponderelement (32, 34, 36) markiert und erfassbar ist.
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Description 

Dishwashing machine with spray arm 

The invention concerns a dishwashing machine with a detection device for detecting the 
rotation of a spray arm, a spray arm for such a device and a domestic appliance with an 
instrument for detection of the presence of components of the domestic appliance.  

A dishwashing machine with a position sensor for detecting the rotation speed and 
position of a spray arm is known from DE 101 21 083 Al. At the tip of the spray arm a 
permanent magnet is provided, and a Hall sensor is arranged in the clear rinse metering 
device which senses the permanent magnet at the tip of the spray arm. If the spray arm 
passes close to the metering device during its rotation, the Hall sensor triggers a signal, 
on the basis of which the rotation or rotation speed of the spray arm is determined.  

It is the task of the invention to devise a dishwashing machine, a household apparatus and 
a spray arm for use in a dishwashing machine which permits a reliable and robust 
detection of a component of the domestic appliance and of a spray arm of the 
dishwashing machine in a simple way.  

This problem is solved by the features of claims 1, 7 and 16.  

Advantageous variants are the subject of the subordinate claims 

The above-described use of Hall sensors and permanent magnets for sensing the rotation 
of a spray arm, on the one hand, has the disadvantage that the range of a Hall sensor is 
very limited, and on the other hand, that the mounting and encapsulation of a permanent 
magnet on the spray arm to prevent corrosion of the permanent magnets in the 
dishwashing machine atmosphere is very costly. For example, if the spray arm is 
adjustable in height, the positioning of the spray arm with the Hall sensor may be 
difficult. In addition, the flexibility is limited, e.g., due to the fact that a single Hall sensor 
cannot distinguish between two magnets arranged on different components 

According to claim 1, the dishwashing machine has a detection device which includes a 
transmitting/receiving device that can transmit electromagnetic waves to a transponder 
element and receives a response signal from the transponder element. The transmitting 
part and receiving part of the detection device in this case may be arranged in different 
places or in a single place. The transponder element is arranged on the spray arm and 
may itself be designed as an extremely simple, passive element or as an active element.  
For example, the passive element is excited by the frequency of the transmitting device 
and, due to the excitation, sends a response signal of the same or another frequency to the 
receiving device of the detection device. An active element can receive either a simple 
excitation from the transmitting device or a complex series of signals which is then also 
answered with a complex series of signals or a response on different frequencies so that 
the detection device can distinguish between different transponder elements on the basis
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of the signal emitted by the transponder element. An example of this is an RFID (Radio 
Frequency Identification) transponder element wherein an identification of the 
transponder element either via an excitation tuned especially to the transponder element 
or identified via a special signal series emitted by the transponder element or frequency 
of the transponder element. When such a transponder element is used, for example, the 
spray arm or another component of a domestic appliance (see below) can be identified.  

Transponder elements are available, e.g., as glued-on labels, in which case through the 
appropriate choice of the adhesive and the material of the label of the transponder 
element its use is possible in the harsh atmosphere of the washing compartment of the 
dishwashing machine. For example, a passive transponder element consists only of 
metallic conductors as antenna and simple resistor or capacitor elements. Neither the 
space requirement nor the weight of transponder elements are significant so that an 
already existing spray arm type can be provided with a transponder element directly and 
without causing an imbalance.  

The rotation of the spray arm is especially advantageously detected by having the 
reception or transmission of the transponder elements dependent on direction so that the 
receiving device of the detection device cannot detect a response signal of the 
transponder element in every rotational position of the spray arm and therefore, because 
of a time variation of the detection/non-detection of the response of the transponder 
element the rotational position and therefore the rotation of the spray arm is inferred.  
Alternatively or additionally the transmitting/receiving system comprises a detection 
device and transponder is so designed that the transponder cannot be detected in every 
spatial position inside the washing compartment of the dishwashing machine but rather 
only when it stays in a limited spatial range near the sensing device. In the case of a 
separate arrangement of the transmitting and receiving device of the detection device, the 
limited spatial range may relate either to transmission to the transponder or to reception 
from the transponder. In this case it is advantageous to establish the spatial dependence in 
such a way that the transponder cannot be sensed in every position of the spray arm. Here 
also again during the rotation a time sequence of detecting/non detecting of the 
transponder is achieved, on the basis of which it is possible to draw conclusions 
regarding the rotation of the spray arm.  

The transmitting and/or receiving capacity of the transmitting/receiving device is quite 
especially advantageously variable so that the detectability of the transponder element is 
also variable in space or position. In this way, for example, in the case of high 
transmitting or receiving capacity/power the transponder element can be detected over 
greater distances or in every angular position, while in the case of low transmitting or 
receiving power only certain angular positions or spatial distances to that transponder 
element are detected. As a result, for example, a function test or a presence test can be 
conducted at high power, in which the communication power of the detection device is 
tested and at the same time the presence of the transponder element or of the spray arm.  
The same is true when applied to a domestic appliance in general for sensing the presence 
of a component provided with a transponder. If the configuration and function tests can 
be completed at a higher power, one can then reduce to lower power in order to detect a
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relative position of the transponder element, i.e. for example, the variable distance of the 
transponder element during the spray arm rotation or the variable angular position in that 
case. Advantageously, for example, the power is also increased if a large quantity of 
dishwashing liquid is circulating inside the washing compartment and the damping of the 
electromagnetic waves inside the washing chamber is increased.  

In the case of the domestic appliance according to claim 7, the presence of a component 
of the domestic appliance is verified by providing the corresponding component with a 
transponder element and querying the presence of the transponder element by means of a 
transmitting/receiving device. The above-made remarks and variations concerning the 
transponder element and the transmitting/receiving device as well as the sensing device 
are applicable here also by analogy. The detection of components of the domestic 
appliance facilitates the operation of the domestic appliance for the user, because the 
configuration of the domestic appliance does not have to be input, or only partially, if, for 
example, programs or functions of the domestic appliance depend on the 
presence/absence of this/these component(s).  

Quite especially adventageously the domestic appliance includes a control device which 
receives a recognition signal from the transmitting/receiving device, on the basis of 
which the control device automatically registers the configuration of the domestic 
appliance and if necessary operates a program or function of the domestic appliance as a 
function of the presence/absence of the individual components. In this case, preferably, 
individualizing transponder elements are provided so that the transmitting/receiving 
device can recognize different types of transponder elements and thereby the 
presence/absence of several different components in or on the domestic appliance.  

In the case of the spray arm according to claim 16 the transponder element is 
advantageously already integrated in the spray arm material. For example, during an 
injection molding process, the transponder element is incorporated permanently in the 
spray arm material so that a permanent and corrosion-resistant connection of the 
transponder element to the spray arm is provided.  

It is generally envisioned that the components of a domestic appliance be provided with a 
transponder element so that the latter may be used, e.g., as theft proofing in a warehouse.  
If a self-identifying transponder element is used (see above), then it is possible different 
models of a domestic appliance that are assembled on the same assembly line and require 
different components as a function of the model to identify the component on the basis of 
a transmitting/receiving device. In this way it can be assured that the correct component 
is installed in the correct model. As a result with the transponder element one can not 
only detect the position of the spray arm in a dishwashing machine and detect a 
component in a domestic appliance but also have theft proofing and/or component 
identification during assembly.  

One embodiment of the invention is explained in more detail by the figures. They show: 

Figure 1. A schematic arrangement of components in a dishwashing machine, and
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Figure 2. A block diagram of the control of a dishwasher machine of Fig.1 

Figure I shows schematically a cross-section through an inner chamber of the 
dishwashing machine 1. In a washing compartment 5 of the dishwashing machine 1 an 
upper dish basket 9, upper spray arm 11, a lower dish basket 13 and a lower spray arm 15 
are arranged. Above the upper dish basket 9 a retractable cutlery basket 19 is arranged, 
toward which a spray jet is directed from a rotatably mounted top sprayer 17. Toward the 
front side, the washing compartment 5 can be closed by a door 3 in which a metering 
device 7 is arranged for the clear rinse and the dishwashing detergent.  

As part of a communication device 28, an RFID reader 30 is arranged in the metering 
device 7 behind the a housing wall of the metering device 7. The housing wall of the 
metering device 7 shields the RFID reader 30 against the spray jets, while 
electromagnetic waves (radio waves) pass through the plastic wall to the interior of the 
washing compartment 5 and radio waves can be received from it.  

A first transponder 32 and a second transponder 34 are arranged on the spray arms 11, 15 
radially offset to the axis of rotation of the upper and lower spray arms 11, 15. In the 
embodiment shown, the transponders 32, 34 are RFID tags (adhesive labels) glued to 
them with a special glue and whose foil (e.g., polyamide) is resistant to the atmosphere of 
the washing compartment. A third transponder 36 is mounted in the rear region of the 
cutlery basket 19.  

To respond to a querying signal from the RFID reader 30 the three transponders 32, 34, 
36 each transmit a different response signal that is detectable by the receiving part of the 
RFID reader 30. The detectability depends on whether the transponders respond to the 
querying signal at all (are able to respond) or whether the power received by the 
transponders is sufficient for the response signal of the transponders 32, 34, 36 to be 
receivable by the reader 30. As is described further below, the transmitting power of the 
reader 30 can be adjusted so that in the case of increased transmitting power the response 
to the transponders 32, 34, 36 is assured in every case regardless of the distance or 
direction of the transponder with respect to the reader 30. This case is symbolized in 
Figure 1 by the reading range shown as a broken line with the radius RI. In the event of a 
reduced transmitting power of the reader 30, the secure detectability of the transponders 
is reduced to the reading range shown by the broken line, symbolized with the 
communication radius R2. The reading range is represented only greatly simplified in 
Figure 1, and it goes without saying that the actual reading range inside the interior space 
of a washing compartment 5 is far more complicated because of reflections and 
dampening or vibrating elements inside the washing compartment.  

Figure 2 shows a simplified block diagram of the control of a dishwasher machine I of 
Fig. 1. A controller 21 controls the dishwashing machine as a function of the options set 
by the user and the signals received from the various sensors of the dishwashing machine 
(conventional sensors not shown). Program options can be input by the user via an input 
panel 25 connected to the controller 21. The controller 21 shows operating states or
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program option choice options on a display 23. The controller 21 is also connected to the 
communication device 28 which includes the reader 30 and the transponders that can be 
read by the reader (here the transponders 32, 34, 36 of Figure 1). The transponders 32, 34, 
36 are distinguished by a time-offset transmission of signals with three different 

5 transmission frequencies by the reader 30. The transponder that can be excited by the 
special frequency in each case answers upon receiving the excitation frequency with a 
response signal that is detected by the reader 30 to the extent that transmitting power, 
direction of the transponder and distance from the transponder to the reader 30 are 
sufficient for receiving a response signal by the reader 30.  

10 
At the beginning of the program cycle, the reader 30 transmits with higher power so that a 
response signal will be received even from the more remotely situated transponder element 
36 of the cutler basket 19. With the increased transmitting power the presence of all three 
transponders 32, 34, 36 is detected. If one of the transponders 32 or 34 should be absent, a 

15 corresponding error signal is displayed on the display 23. If a response signal of 
transponder 36 is missing, the controller 21 assumes that no cutlery baskets 19 is present in 
the washing compartment 5, and therefore no special program for cleaning cutlery situated 
in the cutlery basket 19 needs to be called up or run through. In this case either the top 
sprayer 17 is not supplied with cleaning fluid, or a separate washing step is omitted in 

20 which only the top sprayer 17 is supplied with cleaning fluid for intensive cleaning of the 
cutlery.  

During the rinsing operation, then the reader transmits with intermediate transmitting 
power, in which case only the presence of the transponders 32 and 34 is queried. If 

25 cleaning fluid is sprayed by the corresponding spray arm 11, 15, the latter should be 
rotating so that the response signal is detected by the corresponding transponder 32, 34 
only at those times when the detection is permitted by the reduced reading range (radius 
R2). If either no response signal at all or a response signal of one of the transponders 32, 
34 is constantly detected in such a program segment, although rotation of the spray arm 1 

30 and/or 15 is anticipated in the corresponding program segment, then a corresponding error 
signal is displayed.  

The reference in this specification to any prior publication (or information derived from it), 
or to any matter which is known, is not, and should not be taken as an acknowledgment or 

35 admission or any form of suggestion that that prior publication (or information derived 
from it) or known matter forms part of the common general knowledge in the field of 
endeavour to which this specification relates.  

The reference numerals in the following claims do not in any way limit the scope of the 
40 respective claims.
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List of reference symbols 

I dishwashing machine 

3 door 

5 washing compartment 

7 metering device 

9 upper dish basket 

I I upper spray arm 

13 lower dish basket 

15 lower spray arm 

17 top sprayer 

19 cutlery basket 

21 controller 

23 display 

25 input panel 

28 communications device 

30 RFID reader 

32 first transponder 

34 second transponder 

36 third transponder 

R1,R2 ranges
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Claims 

1. Dishwashing machine with at least one spray arm (9, 13) and a detection device (30) 
for detecting the rotation and/or the presence of the at least one spray arm, 
characterized in that 
the detection device (30) has a transmitting/receiving device (30) for emitting and 
receiving electromagnetic waves, and 
that the at least one spray arm (9, 13) has at least one transponder element (32, 34), in 
particular a RFID transponder element.  

2. Dishwashing machine according to claim 1, wherein the reception by the transponder 
element (32, 34) of the signal emitted by the transmitting/receiving device (30) and/or the 
reception by the transmitting/receiving device of the response signal emitted by the 
transponder element is dependent on the spatial direction of the transponder element (32, 
34) with respect to the transmitting/receiving device (30) and/or on the distance between 
the transponder element and the transmitting/receiving device.  

3. Dishwashing machine according to claim I or 2, wherein the transmitting and/or 
receiving power of the transmitting/receiving device (30) is so set or adjustable that the 
transponder element (32, 34) can be detected only in pre-assigned angular position ranges 
of the spray arm (9, 13).  

4. Dishwashing machine according to claim 1, 2 or 3, wherein the transponder element 
(32, 34) is arranged radially at a distance from the axis of rotation of the spray arm (9, 
13), and the transmitting and/or receiving power of the transmitting/receiving device (30) 
is so set or adjustable that the transponder element is only detectable in a pre-assignable 
distance range from the transmitting/receiving device.  

5. Dishwashing machine according to one of the preceding claims, wherein the 
transmitting and/or receiving power of the transmitting/receiving device (30) is 
changeable in dependence on an operation mode of the dishwashing machine (1).  

6. Dishwashing machine according to one of the preceding claims, wherein the 
transmitting and/or receiving power of the transmitting/receiving device (30) is 
changeable in dependence on the quantity of circulating cleaning fluid.  

7. Domestic appliance, in particular a dishwashing machine (1) according to the one of 
the preceding claims, with a transmitting/receiving device (30) for emitting and receiving 
electromagnetic waves, wherein the presence of at least one component (9, 13, 19) of the 
domestic appliance that is tagged by at least one transponder element (32, 34, 36), in 
particular a component that is tagged by at least one RFID transponder element, is 
detectable by the transmitting/receiving device (30).  

8. Domestic appliance or dishwashing machine (1) according to one of the preceding 
claims, which has a control device (21) for controlling a program sequence of the 
domestic appliance or the dishwashing machine, wherein the transmitting/receiving
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device (30) is connected to the control device (21) and a recognition signal can be 
transmitted from the sending/receiving device to the control device via the connection.  

9. Domestic appliance or dishwashing machine (1) according to claim 8, wherein the 

5 control device (1) controls a program sequence in dependence on the recognition signal.  

10. Domestic appliance or dishwashing machine according to claim 8 or 9, wherein the 

program options that are available to a user are changeable by the control device (21) in 
dependence on the recognition signal.  

10 
11. Domestic appliance or dishwashing machine (1) according to one of the preceding 
claims, wherein the signal that is emitted by a transponder element (32, 34, 36) differs 
from the signal of at least one further transponder element.  

15 12. Domestic appliance or dishwashing machine (1) according to one of the preceding 
claims, wherein a first or at least one further transponder element (32, 34, 36) is selectively 
addressable in dependence on the signal that is emitted by the transmitting/receiving 
device (30).  

20 13. Domestic appliance or dishwashing machine (1) according to one of the preceding 
claims, wherein the transmitting/receiving device transmits on different frequencies and/or 
transmits different signal sequences.  

14. Dishwashing machine (1) according to one of the preceding claims, wherein the 
25 transponder element (32, 34) is glued onto at least one spray arm (9, 13) or is mounted in 

the spray arm, in particular where it is injected into the spray arm material.  

15. Domestic appliance or dishwashing machine (1) according to one of the preceding 
claims, wherein the transponder element (34, 36) can be detected by means of at least one 

30 further transmitting/receiving device.  

16. Dishwashing machine spray arm (9, 13) with a transponder element (32, 34), in 
particular a transponder element according to one of the preceding claims, wherein the 
transponder element is glued onto the spray arm or is mounted in the spray arm, in 

35 particular wherein it is injected into the spray arm material.  

17. A dishwashing machine substantially as hereinbefore described with reference to 
the accompanying drawings.  

40
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