Plug contact set and method for checking a latching of the plug contact set

The present invention relates to a plug contact set comprising a plug contact strip having
several first plug contacts arranged in a first housing and a plug connector having
several second plug contacts arranged in a second housing. The invention also relates
to a method for checking a latching of at least one latch element of the plug contact strip

with at least one latch element of the plug connector.

Prior art

In modern motor vehicles, electrical connections are made to a large extent by plug
contact sets which have a plug contact strip, into which a plug connector is inserted.
During the operation of the vehicle, such plug connections are subject to considerable
loads, for example shaking loads, vibrational loads and similar. Because of these loads,
it can result in the plug connector dislodging from the plug contact strip and thus in a
loss of electric. In order to prevent this, the housings of the plug contact strips and the
plug connectors are provided with latch elements. During the assembly of the plug
connectors, these latch elements are latched together in order to establish a connection
between the plug contact strip and plug connectors which cannot be detached by loads

occurring in the motor vehicle.

Because of assembly errors, it can result in a so-called half-plugging of a plug connector
into a plug contact strip. Here, an electric contact between the plug contacts of the plug
contact strip and plug contacts of the plug connector is indeed produced, however no
engagement of the latch elements takes place. Because of a spatially close
arrangement of plug contact sets in motor vehicles, such a half-plugging is generally not
visually recognisable. A half-plugging can also not be detected by measuring the current
flow between plug contact strip and plug connector since there is an electric contact

between plug connector and plug contact strip that is not able to be distinguished from
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the desired complete plugging. A loss of the electric contacting between plug connector
and plug contact strip can only emerge during operation of the motor vehicle which is
indeed detected by the On-Board Diagnostics (OBD) of the motor vehicle, however can
only be rectified in a workshop. In order to be able to detect such a half-plugging, it has
now been proposed to form at least one plug contact as a so-called checking contact
with a smaller length than the rest of the plug contacts. This checking contact occurs
only in electric contact with a corresponding plug contact in the plug connector when a
complete plugging, i.e. a complete plugging between the plug connector and plug
contact strip, has taken place. In order to ensure this complete plugging, even over long
periods of time, first and second latch elements are provided that are latched to one
another when such a complete plugging has taken place. Such a plug contact set
emerges, for example, from EP 0 314 949 A1. The proper plugging is thus determined
by checking whether an energisation of the checking contact or the corresponding plug
contact in the plug contact strip can be detected in the corresponding contact of the
counterpart, i.e. the plug connector or the plug contact strip. Only when a current flow is

able to be detected, a proper plugging can be assumed.

These plug contact sets have a longitudinal clearance of about 0.9 mm to 1.00 mm. At
the start of plugging, i.e. when exploiting the maximum longitudinal clearance, the plug
connector and the plug contact strip are latched to each other by the first and second
latch elements and indeed all plug contacts are contacted electrically conductive, but not
the checking contact. The longitudinal clearance is required in order to compensate the
tolerances of the blade contact element and the spring contact element that form the
checking contact. During assembly, the plug connectors are pushed onto the contact
strips. In doing so it is necessary that the plug connectors be pushed up to the base of
the plug contact strip. In this case, all plug contacts and also the checking contact are
electrically correctly contacted. In the present case, by the term electrically “correctly
contacted”, not only an accidental touch of the two contact elements, for example the tip
of a blade contact element and the spring contact element, is to be understood, but a
complete contacting, for example by the blade contact elements moving completely into
the spring contact elements. Now, it can occur during assembly that a plug connector
within the longitudinal clearance is again somewhat dislodged from the plug contact strip
because, for example, the cables that lead to the plug connectors have been pulled on,
or similar. This can also still occur after a proper plugging of the plug connector. When

the plug connector has thus been dislodged so far from the plug contact strip that the



longitudinal clearance has been used fully, it then occurs that the checking contact of the
plug connector is no longer electrically conductively connected to the corresponding plug
contacts of the plug contact strip. In this case, a defect described above is signalised
that is labelled as a so-called pseudo error during production. They are called “pseudo
errors” because there is in fact no error present, since the plug contacts, i.e. the utility
contacts, in this case are all correctly contacted, with the exception of the checking
contact. During assembly, this is indeed determined as an error. Such an error is thus
particularly disruptive and disadvantageous because, even when visually inspecting the
plug contact set, a proper plugging is able to be detected since the latch elements are
indeed latched to one another. Such an erroneous contacting is particularly disruptive
during assembly since, during the assembly process, erroneous contacting are signalled

that delay the assembly process.

Disclosure of the invention

According to the invention, for the plug contact set, it is thus provided for the second
housing to have a third latch element which can be latched with the first latch element
and which is arranged to be spaced apart from the second latch element in the plugging
direction in such a way that as clearance-free as possible fixing of the second housing
part on the first housing part in the completely contacted state of the first and second

plug contacts is achieved by latching the third latch element with the first latch element.

During the assembly process, a secure contacting of the checking contact with the
corresponding plug contact is ensured by this third latch element which is also able to be
latched to the first latch element and which enables a fixing of the second housing part
into the first housing part that is as clearance-free as possible on the circuit board in the
completely contacted state of the first and second plug contacts by the engagement, and
thus error reports are avoided because of the previously mentioned clearance which can
lead to a non-contacting of the checking contact. Furthermore, dislodging the second
housing part from the first housing part, i.e. dislodging the direct plug connector from the
plug contact strip during the operation of, for example, a vehicle is effectively prevented.
It is further ensured by this third latch element that the plug connector is completely
plugged into the plug contact strip and remains in this state. “Readjusting” the plug
connector in this way is no longer necessary. Such a readjustment is, for example, then

always necessary in plug connectors known from prior art when a current interruption is



detected on the checking contact. The first and simple way of checking whether a defect
is present is then to once again press the plug connector a little harder into the plug
contact strip, which must be carried out by the assembler during assembly. Such an
additional assembly process can be very disadvantageous, in particular with many plug
connectors to be assembled. By the solution according to the invention it is possible
that, when latching the third latch element into the first latch element, it is ensured that a
complete plugging of the plug contacts is present and the first and the second housing
are connected to each other in such a way that even shaking loads and other

mechanical loads cannot lead to a de-contacting of the plug contacts.

In a first exemplary embodiment, two respective first latch elements arranged on
opposite side walls of the first housing and two respective second and third latch
elements arranged on opposite side walls of the second housing are provided. This
formation of the latch elements on opposite side walls ensures a parallel and even
plugging of the plug connector into the plug contact strip and thus complete contact of

the plug contacts.

Purely in principle, the latch elements can be formed in different ways. According to an
advantageous embodiment, it is provided that the at least one first latch element is a
latch opening and that the at least one second latch element and the at least one third
latch element are latch noses adjusted to the latch opening. This configuration of the
latch elements can be produced in a simple manner and at the same time allows a very

good latching of the two housing parts to each other.

In this case, it is advantageously provided that the third latch element rests against a
wall which delimits the latch opening while exerting a preload. This preload makes it
possible to fix the two housing parts of the plug connector and the plug contact strip to
each other in such a way as to withstand mechanical loads and, in particular, vibrational

loads.

Purely in principle, in particular with very long plug contact strips having very many plug
contacts, more than one checking contact could be provided. One advantageous
embodiment provides precisely one checking contact. Even with one checking contact, a
proper plugging can be examined. The remaining plug contacts can thus be available for

other purposes.



It is preferably provided that this checking contact is arranged centrally in the contact
strip. It is, in turn, determined by this arrangement whether an even plugging, i.e. a
plugging that in particular is not tilted or slanting, but rather parallel, of the plug
connector into the contact strip has been carried out. Only in this case does no current

interruption occur.

The checking contact has - as already mentioned above - a smaller length than the other
plug contacts in the plug contact strip. The remaining plug contacts, in comparison, have

substantially the same length.

Thus, the checking contact is formed to be so short that it does not come into electric
contact with a second plug contact when the at least one first latch element is not
latched to the at least one second latch element. In doing so it is determined whether the
plug has been properly plugged. The plug contact set advantageously has three latch
points, a first latch point, a second latch point and a third latch point. The at least one
first latch element is latched in all three latch points with the at least one second latch
element and thus the first latch point is chosen in such a way that a second plug contact
does not electrically contact the checking contact. In the second latch point, at least one
second plug contact electrically contacts the checking contact and in the third latch
point, all first and second plug contacts are in contact with one another and the two
housing parts are fixed to each other. The second latch point is therefore the latch point
that usually represents a proper plugging. The third latch point corresponds to the
second latch point, however here it is absolutely ensured that all plug contacts are
contacted with one another and the two housing parts are fixed to be virtually clearance-

free.

This embodiment of the plug contact set according to the invention enables two methods
for checking a latching of the at least one latch element to the at least one second latch
element and to the at least one third latch element. There can hereby be differentiation
between whether the plug contact strip is latched to the plug connector in the desired
manner or whether a half-plugging without latching is present that can be additionally

caused because of shaking loads or other mechanical loads.



In one embodiment of the method according to the invention, a latching of the at least
one first latch element to the at least one second and third latch element is checked by
the checking contact being energised and checking whether a current is flowing between
the checking contact and a second plug contact. If such a current flow is detected, it is
determined that a latching is present. Thus, either the checking contact or the second
plug contact that is set up in order to electrically contact the checking contact can be

energised.

Brief description of the drawings

An exemplary embodiment of the invention is illustrated in the drawings and explained in

more detail in the following description.
Fig. 1 shows a schematic illustration of a plug contact set according to the invention in
the non-plugged state with a sectional enlargement of the plug contacts respectively of

the checking contact;

Fig. 2 shows the plug contact set shown in Fig. 1 in the plugged state with a sectional

enlargement of the latch elements;

Fig. 3 shows the plug contact set illustrated in Fig. 1 and 2 in the completely latched

state with a sectional enlargement of the latch elements;

Fig. 4a) shows a sectional view along the line A-A in Fig. 2;

Fig. 4b) shows a sectional view along the line B-B in Fig. 2 with a sectional enlargement

of the checking contact;

Fig. 4c) shows a sectional view along the line C-C in Fig. 3;

Fig. 4d) shows a sectional view along the line D-D in Fig. 3 with a sectional enlargement

of the checking contact in the plugged state;

Exemplary embodiments of the invention



Figures 1, 2 and 3 each show a plug contact set in different states of plugging. The plug
contact set comprises a plug contact strip 10 and a plug connector 20 which can be
plugged into each other. The plug contact strip 10 has a first housing 11, the plug
connector 20 has a second housing 21. In the first housing 11, a plurality of first plug
contacts 12 of substantially the same length are arranged in a known manner side by
side in the form of one or more rows. A first plug contact 14 is formed to be shorter by a
length A, as shown in the sectional enlargement in Fig 1. This shorter plug contact 14 is
a checking contact. All plug contacts have connection pins 15 on their side which faces
away from the plug side and faces towards a printed circuit board (not shown). In the
second housing 21, known spring contact elements are likewise arranged side by side in
one or more rows, which are adapted to the blade contacts 12, 14. Such spring contacts
22 are shown in Figures 4a to 4d. In the plugged-together state of the plug connector 20
in the plug contact strip 10, all the blade contacts 12, 14 are electrically contacted by all
spring contacts 22. In order to determine whether there is correct plugging, the checking
contact 14 or alternatively the blade contact corresponding to the checking contact 14 is
energised and it is determined whether a current flow is present from the checking
contact 14 to the corresponding spring contact 22 or vice versa from the corresponding
spring contact 22 to the checking contact 14. If this is the case, a correct plugging is
assumed. If this is not the case, there is a contact interruption between the checking
contact 14 and the corresponding second plug contact in the form of a spring contact 22.
In this case, a half-plugging or incorrect plugging must be assumed. Such an incorrect
plugging or half-plugging can be referred to as the first latch point. At a second latch
point, a full plugging is achieved. In this case, a second latch element 32 is latched with
a first latch element 31. The second latch element 32 can, as shown in the sectional
enlargements in Fig. 2 and 3, be a latch nose, for example, which is arranged in a
corresponding latch opening 31. In this case, the second latch element 32 rests against
a wall of a web 35 which delimits the latch opening 31 and is arranged on the plug
contact strip 10. This is illustrated in a cross-sectional view in the sectional enlargement
in Fig. 2. It is now provided that the latch opening 31 allows a certain clearance in the
plugging direction S, which is achieved by the latch opening 31 having a certain length in
the plugging direction S, which enables the second latch element 32, i.e. the latch nose,
to move in and against the plugging direction S. This clearance is approximately 0.9
mm to 1.0 mm. This is due to the operating sequence during the plugging process in
connection with the checking contact. Firstly, a latching of the first and second latch

elements takes place. This latching must take place by the amount mentioned, i.e.



between 0.9 mm and 1.0 mm from the end position (fully plugged state), in order to
ensure that all the operating contacts, i.e. all plug contacts 12, are securely engaged,
except of the shorter checking contact 14 which, in this plugged position, must in no
case already be in contact with the corresponding spring contact 22 in the plug
connector 20, i.e. a contact spring. During assembly, the plug connector 20 is now
pushed completely onto the plug contact strip 10. When the plug connector 20 is
completely pushed onto the plug contact strip 10 on the ground, i.e. effectively as far as
the stop, all the plug contacts 12 and also the checking contact 14 are electrically
conductively connected, i.e. contacted, with the relevant corresponding spring contacts
22. During assembly, the undesirable situation may now occur that the plug connector
and/or the cables which lead to the plug connector 20 are pulled in such a way that the
plug connector 20 is dislodging slightly from the plug contact strip 12. The dislodging
thus takes place after an initially correct plugging. It is also possible that the latch
element 32 is latched in the latch opening 31 during the assembly of the plug connector
20 on the plug contact strip 10, but that the plug connector 20 is not so deeply plugged
that the checking contact 14 and the relevant corresponding spring contact 22 are
electrically conductively connected to each other. This plugging is detected and
signalled as an error during assembly. Here, this is indeed a pseudo error that is also
labelled as such since the plug contacts 12 of the plug contact strip 10 and the plug
connector 20 are correctly contacted - except for the checking contact 14. During
assembly, a non-contacting of the checking contact 14 is, however, recognised as an
error. In this case, the assembler would have to press the plug connector 20 again
completely into the plug contact strip 10 by exerting a corresponding pressure in the
plugging direction S. It is obvious that, in particular with a very large number of such plug
contact sets, as are installed in vehicles, for example, such an “readjusting” is a waste of

time and not desirable for the assembly of vehicles on the assembily line.

In order to avoid this, the invention provides a third latch element 33 in the form of a
further latch nose. In the completely plugged state, that is to say when the plug
connector 20 is completely plugged onto the base of the plug contact strip 10 and all the
plug contacts 12, 14, 22 are electrically connected to one another, the third latch
element 33 engages with the latch opening 31, i.e. in the first latch element, and rests
against the wall of the web 35 delimiting the opening 31 so that the two housing parts
11, 21 are fixed to each other as clearance-free as possible. This state is illustrated in

Fig. 3 and, in particular, in the sectional enlargement.



The third latch element 33 thus enables a fixing in the completely plugged state, i.e. at a
third latch point that differs from the second latch point, which is illustrated in Fig. 2, in
that, during assembly, it is ensured that the plug contact sets are completely plugged,
which can be recognised by detecting a plugged checking contact 14. In this case, the
two housing parts are fixed to each other in such a way that even a shaking load or
another mechanical load, for example a vibrational load or the like, does not allow the

plug connector 20 to be released from the plug contact strip 10.

A proper plugging can be determined by either energising the checking contact 14 or its
corresponding spring contact 22 in the plug connector 20. Here it is checked whether a
current is flowing between the checking contact 14 and the corresponding plug contact

22. If this is not the case, then there is no proper plugging present.

This enables an automatic checking of the plug contact set according to the invention for
the presence of a half-plugging, for example, or an improper plugging. If this is detected,
then the half-plugging or the improper plugging can still be corrected during the

assembly process.



Claims

1.

Plug contact set, comprising a plug contact strip (10) having several first plug
contacts (12, 14) arranged in a first housing (11), at least one of which is formed
as a checking contact (14) having a shorter length than the rest of the plug
contacts (12), and having a plug connector (20) having several second plug
contacts (22) arranged in a second housing (21), at least one of which is
configured to come into electrical contact with the at least one checking contact
(14), wherein the first housing (11) has at least one first latch element (31) and
the second housing (21) has at least one second latch element (32), which are
configured to latch together when the first plug contacts (12) are completely

contacted by the second plug contacts (22),

characterised in that

two respective first latch elements (31) arranged on opposite side walls of the first
housing (11) and two respective second and third latch elements (32, 33)
arranged on opposite side walls of the second housing (21) are provided, and

the third latch elements (33) can be latched with the first latch elements (31) and
are arranged to be spaced apart from the second latch elements (32) in the
plugging direction (S) in such a way that, by latching the third latch elements (33)
with the first latch elements (31), an as clearance-free as possible fixing of the
second housing (21) on the first housing (11) in the completely contacted state of

the first and second plug contacts (12, 14; 22) is achieved.

Plug contact set according to claim 1, characterised in that the first latch
elements are latch openings (31) and the second latch elements (32) and the

third latch elements (33) are latch noses adapted to the latch openings (31).

Plug contact set according to claim 2, characterised in that the third latch
elements (33) rest against a wall which delimits the latch openings (31) as

clearance-free as possible.

Plug contact set according to claim 1, characterised in that the plug contact strip

(10) has exactly one checking contact (14).
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10.

Plug contact set according to claim 4, characterised in that the checking contact

(14) is arranged centrally in the plug contact strip (10).

Plug contact set according to claim 4 or 5, characterised in that all remaining first

plug contacts (12) have the same length.

Plug contact set according to claim 1, characterised in that the second plug

contacts (22) are all of the same length.

Plug contact set according to one of the preceding claims, characterised in that
the checking contact (14) is formed to be so short that it does not come into
electrical contact with a second plug contact (22) when the at least one first latch

element (31) is not latched with the at least one second latch element (32).

Plug contact set according to one of the preceding claims, characterised in that it
has a first latch point, a second latch point and a third latch point, wherein the first
latch elements (31) are latched to the second latch elements (32) at all three
latch points and wherein, in the first latch point, no second plug contact (22)
comes into electrical contact with a checking contact (14), in the second latch
point, at least one second plug contact (22) comes into electrical contact with a
checking contact (14) and, in the third latch point, all first and second plug
contacts (12, 14; 22) have come into contact with one another and the two

housing parts (11, 21) are fixed to one other.

Plug contact set according to one of the preceding claims, characterised in that
the first plug contacts (12) are blade contact elements and the second plug

contacts (22) are spring contact elements.
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