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(57) ABSTRACT 
An electrical connector part for transmitting a charging 
current has at least two contact elements for producing an 
electrical contact having associated contact elements of 
another electrical connector part, a Support element on 
which the at least two contact elements are disposed, and a 
resistance device which is electrically connected to the at 
least two contact elements. The resistance device has a 
circuit board, an electrical resistor disposed on the circuit 
board, and at least one contact spring disposed on the circuit 
board and electrically connected to the resistance, the circuit 
board being retained on the Support element and the at least 
one contact spring electrically contacts one of the at least 
two contact elements. Thus, an electrical connector part can 
be created which in a simple manner enables the integration 
of a resistance device into an electrical connector part for the 
purpose of a resistance coding to provide identification 
information to an electrical plug to be mated to the electrical 
connector part. 

10 Claims, 4 Drawing Sheets 
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US 9,705,259 B2 
1. 

ELECTRICAL CONNECTOR PART HAVING 
A RESISTANCE CODING 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This application is a U.S. national stage application under 
35 U.S.C. S371 of International Application No. PCT/ 
EP2014/070085, filed on Sep. 22, 2014, and claims benefit 
to German Patent Application No. DE 10 2013 110 548.3, 
filed on Sep. 24, 2013. The International Application was 
published in German on Apr. 2, 2015, as WO 2015/044068 
A1 under PCT Article 21(2). 

FIELD 

The invention relates to an electrical plug connector part 
for transmitting a charging current, and a method for pro 
ducing an electrical connector part. 

BACKGROUND 

An electrical plug connector part may have at least two 
contact elements for establishing an electrical contact with 
associated contact elements of another electrical plug con 
nector part. The at least two contact elements are disposed 
on a Support element of the electrical plug connector part 
and are retained in position via the Support element. 

Electrical plug connector parts of the type described here 
function to transmit a charging current, in particular for 
charging an electric vehicle. In general, an electric vehicle is 
hereby charged via a charging station, wherein the electric 
vehicle has, for example, an electrical plug connector part in 
the form of a charging Socket which may be connected to the 
charging station via a suitable charging cable. 

Basically, an electric vehicle may be charged in different 
ways. As such, there are also different corresponding con 
necting devices known from the prior art which connect an 
electric vehicle to a charging station, and these devices may 
have different electrical plug connector parts. For example, 
a connection device may be designed for transmitting an 
alternating current in order to Supply a charging current in 
the form of alternating current to the electric vehicle. Upon 
connecting an electric vehicle to a socket, a single-phase 
alternating current, for example, is transmitted. However, a 
three-phase alternating current may also be Supplied via a 
charging station. Alternatively, the charging may also be 
carried out by means of a direct current. Therefore, depend 
ing on the type of current and the current strength, the 
electrical plug connector parts are designed for connecting 
the electric vehicle to a charging station or to a socket. 

In order to ensure that, upon connection of the electric 
Vehicle to a charging station via a charging cable, a charging 
current supplied to the electric vehicle does not exceed a 
permissible maximum current strength for which the charg 
ing cable and the charging system of the electric vehicle are 
designed, a resistance coding is used at electrical plug 
connector parts, as is described, for example, in DE 10 2010 
053 074 A1 and DE 20 2012 100 613 U1, and as has in 
addition been standardized in the relevant IEC 62196 stan 
dard. 

For example, a resistance in a plug connector of a 
charging cable may be switched between a so-called proX 
imity contact and a ground contact; the resistance value of 
the resistance may be measured via a charging station upon 
connecting the plug connector to the charging station in 
order to identify, on the basis of the resistance value, the type 
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2 
of charging cable connected. In the process, specific types of 
charging cables or charging devices are assigned to different 
resistance values so that the cable type can be identified 
based on the resistance value. In particular, a permissible 
maximum current strength (for example 16 A or 32 A) which 
may be transmitted via a charging cable, for example, may 
be identified in this way so that the charging station can 
correspondingly limit a Supplied current. 
A resistance coding, for example on an electrical plug 

connector part in the form of a charging Socket on an electric 
vehicle, serves a similar purpose. In this case, a maximum 
permissible charging current for which the charging system 
of the electrical vehicle is designed may be identified on the 
basis of a resistance value. 

Conventionally, the disposition of such a resistance for the 
purpose of resistance coding on an electrical plug connector 
part is comparatively expensive and requires a connection of 
a resistance to assigned contact elements through crimping 
or the like, for example. 
An electrical plug connector is known from EP 1 094566 

B1, in which a metal sheet with a resistance chip disposed 
thereon is situated between two contact pins and is Switched 
between the contact pins. 
From DE 10 2009 023 292 A1, a known electrical 

connector is provided with a contact bridge which short 
circuits two contact pins. 

SUMMARY 

An aspect of the invention provides an electrical plug 
connector part for transmitting a charging current, the part 
comprising: a first and a second contact element configured 
to establish an electrical contact with assigned contact 
elements of a further electrical plug connector part; a Sup 
port element on which the first and second contact elements 
are disposed; and a resistance device which is electrically 
connected to the first and second contact elements, wherein 
the resistance device includes a circuit board, an electrical 
resistor disposed on the circuit board, and a contact spring 
disposed on the circuit board and electrically connected to 
the resistor, wherein the circuit board is retained on the 
Support element, and wherein the contact spring electrically 
contacts one of the first and second contact elements. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention will be described in even greater 
detail below based on the exemplary figures. The invention 
is not limited to the exemplary embodiments. All features 
described and/or illustrated herein can be used alone or 
combined in different combinations in embodiments of the 
invention. The features and advantages of various embodi 
ments of the present invention will become apparent by 
reading the following detailed description with reference to 
the attached drawings which illustrate the following: 

FIG. 1 a schematic view of an electric vehicle to be 
connected to a charging station via a charging cable; 

FIG. 2 a schematic view of an exemplary plug region of 
an electrical plug connector part; 

FIG. 3 a view of a support element of an electrical plug 
connector part with contact elements and a resistance device 
disposed thereon; 

FIG. 4 a view of the support element without the contact 
elements; and 

FIG.5 a separate view of a resistance device with a circuit 
board, a resistance, and contact springs for contacting two 
contact elements. 
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DETAILED DESCRIPTION 

An aspect of the present invention provides an electrical 
plug connector part and a method for producing an electrical 
plug connector part which enables in an easy way the 
integration of a resistance device into an electrical plug 
connector part for the purpose of resistance coding. 

According to an aspect of the invention, the resistance 
device has a circuit board, an electrical resistance disposed 
on the circuit board, and at least one contact spring disposed 
on the circuit board and electrically connected to the resis 
tance, wherein the circuit board is retained on the Support 
element and the at least one contact spring electrically 
contacts one of the at least two contact elements. 
The present invention arises from the concept of design 

ing a modular resistance device by using a circuit board and 
a resistance disposed thereon. The resistance device may be 
disposed in an easy way on the Support element of the 
electrical plug connector part and is fixedly retained on the 
Support element in an assembled State. Because a contact is 
formed between the resistance and an assigned contact 
element via a contact spring disposed on the circuit board, 
the electrical contact of the resistance to the assigned contact 
element may be produced in a simple, easy to assemble way, 
in that the contact spring and the assigned contact element 
are brought into contact with one another. By this means, the 
requirement, in particular, for an expensive connection of 
the resistance to an assigned contact element during assem 
bly, for example, by crimping, is omitted, so that the 
assembly of the electrical plug connector part is simplified 
overall. 

Preferably, two contact springs are disposed on the circuit 
board, a first of said contact springs electrically contacting 
a first of the at least two contact elements, and a second 
contact spring electrically contacting a second of the at least 
two contact elements. The resistance is thus electrically 
connected to the assigned contact elements via the two 
contact springs such that the resistance is electrically 
Switched between the contact elements. The contact springs 
are designed to be elastic at least in sections and may be 
brought into flexible contact with the assigned contact 
element such that upon contacting of the contact springs 
with the assigned contact elements the contact springs are 
underpretension, and thus a reliable, low-resistance contact 
may be established between the contact springs and the 
assigned contact elements. 

Preferably, the contact springs are disposed on different 
sides of the circuit board. 

Thus, the circuit board has a first side and a second side 
facing away from the first side. 
The first contact spring may hereby be disposed on the 

first side and the second contact spring on the second side 
facing away from the first side, Such that the contact springs 
protrude from the circuit board on different sides. In the 
process, the resistance is also disposed on one of the sides, 
for example the first side. Suitable conductor paths that 
electrically contact the contact springs to the resistance, 
extend on the circuit board. 

However, it is also possible that the contact springs are 
disposed on the same side of the circuit board. 
The circuit board (printed circuit board, PCB) embodies, 

as per usual, a Support for electrical components and is made 
of for example, an electrically insulating base body on 
which conducting paths are disposed. 

To establish the electrical contact between the contact 
spring and the assigned contact element, the contact spring 
preferably has a contact surface which, in the assembled 
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4 
state of the electrical plug connector part, is in contact with 
a cylindrical contact section of the assigned contact element. 
The contact surface of the contact spring is spaced away 
from the side of the circuit board on which the contact spring 
is disposed, and is thus at a distance from the side. The 
contact surface is connected to the assigned side of the 
circuit board via a spring arm and is thus flexibly retained on 
the circuit board. 
The contact section does not necessarily have to be 

cylindrical in shape, in particular as a circular cylinder, but 
may also have another shape, for example a rectangular or 
otherwise multi-cornered cross-section. 

In an advantageous embodiment, the circuit board is 
retained in an interlocking way on a retaining device of the 
Support element. For example, the circuit board can be 
inserted into the retaining device Such that the retaining 
device encompasses the circuit board at least in sections and 
the circuit board is thus fixedly inserted on the support 
element. A simple assembly process results, in which the 
resistance device with the circuit board may be immobilized 
in a simple way by way of insertion into the retaining device 
on the Support element. 
The resistance and/or the at least one contact spring of the 

resistance device may be advantageously designed as SMD 
components and may be fixed on the circuit board by means 
of Soldering. In contrast to components in push-through 
installation, SMD components have no wire connections, 
but instead are soldered directly to a circuit board using 
solderable connection Surfaces. 
The fixing of such components on the circuit board is thus 

carried out using surface mounting assembly without having 
to guide connection wires through component mounting 
holes in the circuit board. 

Basically, however, the components may also be disposed 
on the circuit board using through-hole installation. 
The resistance of the resistance device is used for resis 

tance coding in particular. Correspondingly, the resistance is 
preferred to have a resistance value assigned to a predeter 
mined identification information so that the resistance value 
can be used to identify the identification information via 
another electrical plug connector part connected to the 
electrical plug connector part. For example, if the electrical 
plug connector part embodies a charging plug connector of 
a charging cable, then upon connecting the charging plug 
connector to a charging station, for example, the resistance 
value of the resistance of the resistance device in the 
charging plug connector of the charging cable may be 
measured via a Suitable measuring device of the charging 
station. The measured resistance value, which is assigned to 
a predefined identification information in a standardized 
way, can be used to identify the identification information. 
The identification information may indicate, for example, a 
maximum permissible charging current (for example 16 A or 
32 A), information about a type of charging cable or about 
a charging device of an electric Vehicle, or also other 
information about an electrical plug connector part or a 
charging System. 

In an embodiment, the present invention also provides a 
method for producing an electrical plug connector part for 
transmitting a charging current, wherein the electrical plug 
connector part has 

at least two contact elements for establishing an electrical 
contact with assigned contact elements of another elec 
trical plug connector part, 

a Support element on which the at least two contact 
elements are disposed, and 
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a resistance device which is electrically connected to the 
at least two contact elements. 

It is thereby provided that the resistance device has a 
circuit board, an electrical resistance disposed on the circuit 
board, and at least one contact spring disposed on the circuit 
board and electrically connected to the resistance, wherein 
the circuit board is disposed on the Support element and then 
the at least one contact element is applied onto the Support 
element in Such a way that the at least one contact spring 
electrically contacts one of the at least two contact elements. 

Regarding advantages and advantageous embodiments of 
the method, reference is made to the preceding explanation, 
which is used analogously for the method. 

FIG. 1 shows in a schematic view a vehicle 2 which has 
an electric drive and an electric charging system with a 
storage device in the form of rechargeable batteries for 
Supplying the electric drive (colloquially designated as an 
“electric vehicle'). Vehicle 2 may be connected to a charging 
station 1 for charging the vehicle batteries via a charging 
cable 3, wherein an electrical plug connector part 20, 10 is 
provided both at vehicle 2 and also at charging station 1. 
respectively, in the form of a charging socket which may be 
engaged with electrical plug connector parts 30, 31 in the 
form of charging plugs of charging cable 3. If vehicle 2 is 
connected to charging station 1 via charging cable 3, elec 
trical current may flow to vehicle 2 for charging the batteries 
of vehicle 2 via a cable 32 of charging cable 3. 
A charging current may be transmitted basically as direct 

current or as alternating current, and charging cable 3 and 
the electrical plug connector parts 10, 20, 30, 31 used may 
be accordingly configured in different ways. 

FIG. 2 shows schematically a plug region 5 of an elec 
trical plug connector part 20, which is disposed as a charging 
Socket, for example, on a vehicle 2, and may function to 
transmit a charging current in the form of a single-phase 
alternating current. Electrical plug connector part 20 com 
prises five contacts in plug region 5 thereof, of which two 
contacts K1, K2 function as load contacts for transmitting 
alternating current to vehicle 2. Via load contacts K1, K2, a 
single-phase alternating current, for example, may be trans 
mitted from a conventional plug Socket to vehicle 2. Such 
that vehicle 2 may be supplied by connecting to a socket and 
thus via the conventional electrical Supply network (load 
contacts K1, K2 are also designated as L conductors and N 
conductors in this case). Plug region 5 further has a ground 
conductor contact PE which is connected to a ground 
conductor, a pilot contact CP for transmitting control sig 
nals, and a proximity contact PP. 

It should be noted at this point, that electrical plug 
conductor part 20 shown in FIG. 2 with the configuration of 
its contacts K1, K2, CP, PE, PP is to be understood merely 
as an example. Basically, another contact configuration, for 
example for transmitting three-phase alternating current or 
for transmitting direct current, may also be provided, 
wherein depending on the design of electrical plug connec 
tor part 20, the number of contacts K1, K2, CP, PE, PP may 
vary. For example, an electrical plug connector part 20 for 
transmitting three-phase alternating current usually has four 
load contacts for transmitting the three-phase alternating 
current and a total of seven contacts. 

With regard to charging plugs and charging Sockets, a 
resistance coding is usually provided, which functions for 
the purpose of coding an identification information of an 
electrical plug connector part 10, 20, 30, 31, or of a charging 
system, e.g. charging cable 3, or of a charging system of 
vehicle 2. For example, the resistance coding can be used to 
code the charging current for which a charging system, for 
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6 
example charging cable 3, is designed; for example 16 A or 
32 A. Such a resistance coding, which can be read by 
charging station 1, for example, can enable charging station 
1 to identify the maximum permissible charging current 
Such that a charging current transmitted via charging cable 
3 may be limited, thus ensuring that charging cable 3 of a 
vehicle 2 connected via charging cable 3 is not overloaded. 

For resistance coding, a resistance device 4, as is shown 
according to FIGS. 3 to 5, is connected on a support element 
200 of an electrical plug connector part 20 in such a way that 
a resistance 40 disposed on a circuit board 43 is electrically 
switched between two contact elements 50, 51 assigned to 
contacts PP and PE (see FIG. 2). The resistance value of 
resistance 40 may be read via contacts PP, PE, wherein 
identification information, for example, a maximum permis 
sible charging current, is coded on the basis of the resistance 
value so that conclusions about the identification informa 
tion may be drawn by measuring the resistance value. 

In the embodiment shown, a total of five contact elements 
50-54 are disposed on support element 200 in the form of 
contact pins for providing the five contacts K1, K2, CP, PE, 
PP. Contact elements 50-54 are each hereby configured 
Substantially rotationally symmetrically and inserted into an 
assigned receptacle opening 202-206 of support element 200 
using a collar 501-541, so that the contact elements 50-54 
are immovably retained in position via support element 200. 

Contact elements 50-54 are disposed in an interlocking 
way on Support element 200 in Such a way that contact 
elements 50-54 protrude past a bottom 207 of support 
element 200 in a pin-like way. Using the protruding ends, 
contact elements 50-54 may engage in an electrically con 
tacting way with another assigned electrical plug connector 
part Such that another electrical plug connector part, for 
example a plug connector 31 of a charging cable 3, may be 
connected to electrical plug connector part 20 via contact 
elements 50-54. 

Resistance device 4 with circuit board 43 is inserted into 
a retaining device 201 of support element 200 such that 
resistance device 4 is retained in an interlocking way on 
support element 200. Retaining device 201 is disposed on 
bottom 207 of support element 200 such that resistance 
device 4 is retained on bottom 207 of support element 200. 
As is apparent from the separate view according to FIG. 

5, the elastic flexible contact springs 41, 42 made of metal 
spring strips are disposed on different sides 430, 431 of 
circuit board 43 Such that contact springs 41, 42 protrude 
from circuit board 43 on different sides 430, 431. 

Each contact spring 41, 42 hereby has a contact surface 
410, 420 which is spaced at a distance from the side 430, 431 
of circuit board 43 on which the respective contact springs 
41, 42 are disposed. Contact surfaces 410, 420 thus lie at a 
distance from the respectively assigned surface of circuit 
board 43 and are each elastically flexibly connected to 
circuit board 43 via a spring arm. 

Contact springs 41, 42 and resistance 40 are designed in 
the embodiment shown as SMD components and are thus 
mounted on the respectively assigned surface of circuit 
board 43. On circuit board 43, suitable conductor paths are 
provided for electrical contacting of resistance 40 to first 
contact spring 41 on one side and to second contact spring 
42 on the other side such that resistance 40 is electrically 
connected to both contact springs 41, 42. 

In the assembled state, shown in FIG. 3, circuit board 43 
is inserted into retaining device 201 of support element 200 
and thus retained on support element 200. With regard to 
contact elements 50-54 attached to support element 200, 
contact springs 41, 42 are contacted via the contact Surfaces 
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410, 420 thereof to cylindrical contact sections 500, 510 of 
assigned contact elements 50, 51 (contacts PP, PE), wherein 
the contacting is carried out under at least slight spring 
pretension Such that a reliable electrical contacting of con 
tact springs 41, 42 to assigned contact elements 50, 51 is 
ensured. 

Contact sections 500, 510 of contact elements 50, 51 
connect to respective collar 501, 541 of assigned contact 
elements 50, 51 and protrude past bottom 207 of support 
element 200 such that contact springs 41, 42 may electrically 
contact contact sections 500, 510. 

Support element 200 is produced from an electrically 
insulating material, for example, from a plastic material. 
Circuit board 43 may be produced from conventional circuit 
board materials, for example, from a fiberglass mat Saturated 
with epoxy resin, wherein conductor paths may be disposed 
on one or on both sides 430, 431 of circuit board 43. If 
necessary, additional electrical or electronic components 
may also be disposed on circuit board 43. 
The concept underlying the invention is not limited to the 

preceding embodiments depicted, but instead may also be 
realized by embodiments of substantially different types. 

In particular, the provision of a resistance coding of the 
type described here is basically conceivable and possible for 
any configuration of electrical plug connector parts for 
transmitting direct current or alternating current. A resis 
tance coding may also be used in the case of so-called 
combination plugs, which may be used for the transmission 
of alternating current and for the transmission of direct 
Current. 

While the invention has been illustrated and described in 
detail in the drawings and foregoing description, such illus 
tration and description are to be considered illustrative or 
exemplary and not restrictive. It will be understood that 
changes and modifications may be made by those of ordi 
nary skill within the scope of the following claims. In 
particular, the present invention covers further embodiments 
with any combination of features from different embodi 
ments described above and below. Additionally, statements 
made herein characterizing the invention refer to an embodi 
ment of the invention and not necessarily all embodiments. 
The terms used in the claims should be construed to have 

the broadest reasonable interpretation consistent with the 
foregoing description. For example, the use of the article “a” 
or “the in introducing an element should not be interpreted 
as being exclusive of a plurality of elements. Likewise, the 
recitation of “or' should be interpreted as being inclusive, 
such that the recitation of “A or B' is not exclusive of "Aand 
B. unless it is clear from the context or the foregoing 
description that only one of A and B is intended. Further, the 
recitation of “at least one of A, B, and C should be 
interpreted as one or more of a group of elements consisting 
of A, B, and C, and should not be interpreted as requiring at 
least one of each of the listed elements A, B, and C, 
regardless of whether A, B, and C are related as categories 
or otherwise. Moreover, the recitation of "A, B, and/or C or 
“at least one of A, B, or C should be interpreted as including 
any singular entity from the listed elements, e.g., A, any 
subset from the listed elements, e.g., A and B, or the entire 
list of elements A, B, and C. 

LIST OF REFERENCES 

1 Charging station 
10 Socket/Electrical plug connector part 
2 Vehicle 
20 Socket/Electrical plug connector part 
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200 Support element 
201 Retaining device 
202-206 Receptacle opening 
207 Bottom 
3 Charging cable 
30, 31 Plug/Electrical plug connector part 
32 Cable 
4 Resistance device 
40 Resistance 
41.42 Contact spring 
410, 420 Contact surface 
43 Circuit board 
430,431 Side 
5 Plug region 
50-54 Contact elements 
500,510 Contact section 
501-541 Collar 
CP Pilot contact 
K1, K2 Load contact 
PE Ground conductor contact 
PP Proximity contact 

The invention claimed is: 
1. An electrical plug connector part for transmitting a 

charging current, the part comprising: 
a first and a second contact element configured to estab 

lish an electrical contact with assigned contact elements 
of a further electrical plug connector part; 

a Support element on which the first and second contact 
elements are disposed; and 

a resistance device which is electrically connected to the 
first and second contact elements, 

wherein the resistance device includes a circuit board, an 
electrical resistor disposed on the circuit board, and a 
contact spring disposed on the circuit board and elec 
trically connected to the resistor, 

wherein the circuit board is retained on the support 
element, and 

wherein the contact spring electrically contacts one of the 
first and second contact elements, 

wherein the resistor has a resistance value which is 
assigned to a predetermined identification information, 
such that the identification information can be identi 
fied using the further electrical plug connection part 
connected to the part based on the resistance value. 

2. The part of claim 1, comprising a first and a second 
contact spring, disposed on the circuit board, 

wherein the first contact spring electrically contacts the 
first contact element, and 

wherein the second contact spring electrically contacts the 
second contact element, 

such that the electrical resistor is electrically connected to 
the first and second contact elements via the first and 
second contact springs. 

3. The part of claim 2, wherein the circuit board includes 
a first side and a second side facing away from the first side, 
and 

wherein the first contact spring is disposed on the first side 
and the second contact spring is disposed on the second 
side Such that the first and second contact springs 
project from the circuit board on different sides thereof. 

4. The part of claim 1, wherein the contact spring includes 
a contact surface which is in contact with a cylindrical 
contact section of an associated contact element. 

5. The part of claim 1, wherein the circuit board is retained 
in an interlocking way on a retaining device of the Support 
element. 
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6. The part of claim 5, wherein the circuitboard is inserted 
into the retaining device. 

7. The part of claim 1, wherein the resistor is configured 
as an SMD component and is fixed to the circuit hoard 
soldering. 

8. The part of claim 1, wherein the contact spring is 
configured as an SMD component and is fixed to the circuit 
board soldering. 

9. A method for producing an electrical plug connector 
part for transmitting a charging current, the electrical plug 
connector part including a first and a second contact element 
configured to establish an electrical contact with assigned 
contact elements of a further electrical plug connector part, 
a support element on which the at least two contact elements 
are disposed, and a resistance device which is electrically 
connected to the at least two contact elements, the resistance 
device including a circuit board, an electrical resistor dis 
posed on the circuit board, and a contact spring disposed on 
the circuit board and electrically connected to the electrical 
resistor, the method comprising: 

disposing the circuit board on the support element; and 
then 

applying the first and/or second contact element to the 
Support element such that the contact spring electrically 
contacts one of the first and second contact elements, 

wherein the resistor has a resistance value which is 
assigned to a predetermined identification information, 
Such that the identification information can be identi 
fied using the further electrical plug connection part 
connected to the part based on the resistance value. 

10. An electrical plug connector part for transmitting a 
charging current, the part comprising: 

10 

15 

25 

30 

10 
a first and a second contact element configured to estab 

lish an electrical contact with assigned contact elements 
of a further electrical plug connector part; 

a Support element on which the first and second contact 
elements are disposed; and 

a resistance device which is electrically connected to the 
first and second contact elements, 

wherein the resistance device includes a circuit board, an 
electrical resistor disposed on the circuit board, and a 
contact spring disposed on the circuit board and elec 
trically connected to the resistor, 

wherein the circuit board is retained on the support 
element, 

wherein the contact spring electrically contacts one of the 
first and second contact elements, 

a first and a second contact spring, disposed on the circuit 
board, 

wherein the first contact spring electrically contacts the 
first contact element, and 

wherein the second contact spring electrically contacts the 
Second contact element, 

such that the electrical resistor is electrically connected to 
the first and second contact elements via the first and 
second contact springs. 

wherein the circuit board includes a first side and a second 
side facing away from the first side, and 

wherein the first contact spring is disposed on the first side 
and the second contact spring is disposed on the second 
side such that the first and second contact springs 
project from the circuit board on different sides thereof. 


