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(67)  The present invention relates a connector as-
sembly (10) for a safety related system (100), comprising
a first connector (60) and a second connector (70) con-
nectable to each other, wherein the first connector (60)
comprises a lever (62) movably mounted to the first con-
nector (60) and the second connector (70) comprises a
receiving means (72) for receiving the lever (62), wherein
the lever (62) is moveable at least between a release
position (64) and a fixation position (66), whereby con-

10, 16

12,14

necting and releasing of the first connector (60) and the
second connector (70) is possible with the lever (62) in
its release position (64) and prohibited with the lever (62)
in its fixation position (66) by a form fit between the lever
(62) and the receiving means (72), the connector assem-
bly (10) further comprising a primary locking mechanism
(12) and an additional connector position assurance
(CPA) device (16), both for securing the lever (62) in its
fixation position (66).
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Description

[0001] The presentinvention relates to a connector as-
sembly for a safety related system, comprising a first con-
nector and a second connector connectable to each oth-
er, wherein the first connector comprises a lever movably
mounted to the first connector and a second connector
comprises a receiving means for receiving the lever,
wherein the leveris moveable at least between a release
position and a fixation position, whereby connecting and
releasing of the first connector and the second connector
is possible with the lever in its release position and pro-
hibited with the lever in its fixation position by a form fit
between the lever and the receiving means, the connec-
tor assembly further comprising a primary locking mech-
anism and an additional connector position assurance
(CPA) device, both for securing the lever in its fixation
position.

[0002] Connector assemblies are commonly used to
provide connections of different types, for instance for
connecting power lines and data cables. Such connector
assemblies can for instance be used in vehicles like cars,
ships and/or airplanes. Especially in safety related sys-
tems, for instance vehicle airbag systems, disconnection
of connector assemblies has to be prohibited.

[0003] To prevent an accidental disconnection of the
connectors of a connector assembly it is known to use a
lever, moveably mounted on one of the connectors and
configured to engage the other connector in a form fitting
way. Hence, securing the two connectors to each other
can be provided by the lever in a respective fixation po-
sition. Additionally, alocking mechanism can be provided
to hold the lever in this fixation position. Further, an ad-
ditional connector position assurance (CPA) device can
be provided to ensure a proper function of the locking
mechanism.

[0004] Inview of the above, itis an object of the present
invention to provide a connector assembly for a safety
related system, which provides an increased safe guard-
ing against a failure and/or an accidental disconnecting
of the connector assembly and which preferably are easy
to handle.

[0005] Thisobjectis satisfied by a connector assembly
for a safety related system according to claim 1. The de-
pendent claims describe preferred embodiments of the
invention.

[0006] The connector assembly of the invention com-
prises a first connector and a second connector connect-
able to each other, wherein the first connector comprises
a lever moveably mounted to the connector and the sec-
ond connector comprises a receiving means for receiving
the lever, wherein the lever is movable at least between
a release position and a fixation position, whereby con-
necting and releasing of the first connector and the sec-
ond connector is possible with the lever in its release
position and prohibited with the lever in its fixation posi-
tion by a form fit between the lever and the receiving
means, the connector assembly further comprising a pri-
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mary locking mechanism and an additional connector po-
sition assurance (CPA)device, both for securing the lever
and its fixation position. A connector assembly according
to the invention is characterized in that the CPA device
is separate and independent from the primary locking
mechanism.

[0007] The connector assembly of the invention can
be used to connect power lines and data cables, espe-
cially for and/or in safety related systems. Preferably, the
connectorassembly is partand/or can be used in a safety
related system of a vehicle, for instance a car, a ship or
aplane. Such safety related systems can be for instance
an airbag system of the vehicle.

[0008] In the connector assembly one of the connec-
tors can be formed as a male connector, the other one
as a female connector. Additionally or alternatively, one
of the connectors can be formed as a cover of the con-
nector assembly, whereby the actual connection func-
tionality is, preferably is exclusively provided by the other
connector. The first connector comprises a lever, which
is moveably mounted to this first connector, preferably
pivotably mounted to the first connector. Accordingly, the
second connector comprises a receiving means for re-
ceiving this lever. In a connected state of the first con-
nector and the second connector, the lever can be moved
in its fixation position wherein it is received by the receiv-
ing means of the second connector. In this fixation posi-
tion, the lever and the receiving means of the second
connector form a form fit and hence a disconnection, es-
pecially an accidental disconnection, of the two connec-
tors can be prevented.

[0009] Additionally, the lever can be moved into a re-
lease position, in which the form fit of the lever and the
receiving means is lifted and hence disconnecting the
two connectors is rendered possible.

[0010] Further, the connector assembly according to
the invention comprises a primary locking mechanism
and an additional connector position assurance (CPA)
device for securing the lever in its fixation position. Pref-
erably, the primary locking mechanism can be formed as
alatching mechanism. By securing the lever in its fixation
position, an accidental movement of the lever out of its
fixation position can be prohibited and therefore a failure
of the connector assembly, especially disconnecting the
first and second connector of the connector assembly,
can be prohibited.

[0011] According to the invention, the CPA device is
separate and independent from the primary locking
mechanism. In other words, both the primary locking
mechanism and the CPA device are positioned at differ-
ent locations and/or sections of the connector assembly
according to the invention. Therefore they provide secur-
ing a remaining of the lever in its fixation position in dif-
ferent and especially independent modes of operations.
Therefore, even if the primary locking mechanism fails,
the separate and independent CPA device stays func-
tional. A gain in safe guarding against a failure of the
connector assembly can therefore be improved. Hence,
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aconnector assembly according to the invention can pro-
vide a higher security against disconnecting of the first
connector and the second connector.

[0012] According to an embodiment, the CPA device
comprises a movable CPA element, a bearing portion for
bearing the CPA element and a CPA counter portion,
wherein an interaction between the CPA element and
the CPA counter portion provides the securing of the lever
in its fixation position, whereby the lever comprises the
bearing portion and the receiving means comprises the
CPA counter portion or whereby the receiving means and
comprises the bearing portion and the lever comprises
the CPA counter portion. Providing a movable CPA ele-
ment, movably, preferably slidably, supported in the
bearing portion, provides an especially easy way to turn
on and/or off the function of the CPA device with respect
to securing the functionality of the connector assembly
according to the invention.

[0013] Further, the bearing portion and the CPA coun-
ter portion preferably are assigned and accordingly lo-
cated on different connectors of the connector assembly
according to the invention. Hereby both possibilities can
be realized, on the one hand a bearing portion as part of
the lever of the first connector and the CPA counter por-
tion as part of the receiving means of the second con-
nector and on the other hand the bearing portion as part
of the receiving means of the second connector and the
CPA counter portion as part of the lever of the first con-
nector. Both arrangements allow providing a form fit be-
tween the CPA element supported in the bearing portion
and the CPA counter portion in an especially easy way.
This form fit secures in both possible arrangements that
the lever stays in its fixation position and therefore that
the two connectors of the connector assembly stay con-
nected.

[0014] According to a preferred embodiment, the CPA
element is slidably supported in the bearing portion and
slidable in a first direction between an unblocking position
and a blocking position, whereby with the CPA element
in its unblocking position a movement of the lever is pos-
sible and the lever in its fixation position and simultane-
ously with the CPA element in its blocking position, the
leveris blocked inits fixation position by a formfit between
an assurance section of the CPA element and an assur-
ance surface of the CPA counter portion and by a form
fit provided by supporting of the CPA elementin the bear-
ing portion, respectively. In this preferred embodiment of
a connector assembly according to the invention, the
CPA element is formed as slider, moveably, especially
slidably, supported in the bearing portion. In other words,
the CPA element is especially longitudinally movably
supported in the bearing portion. In the unblocking posi-
tion, a movement of the lever is not hindered by the CPA
element. In contrast to that and with a CPA element in
its blocking position and simultaneously with a lever in
its fixation position, a form fit between the CPA element
and the CPA counter portion provides a secure locking
of the lever in its fixation position. Especially, the afore-
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mentioned form fit is provided between an assurance
section of the CPA element and an assurance surface
of the CPA counter portion. This embodiment allows an
especially easy way to active and deactivate the CPA
device of the connector assembly according to the inven-
tion, simply by moving the CPA element between its
blocking and unblocking position.

[0015] Further,the CPAelementmay comprise atleast
two assurance sections and/or the CPA counter portion
comprises at least two assurance surfaces. By providing
at least two assurance sections and/or two assurance
surfaces a further gain in security of a locking of the lever
in its fixation position can be provided. Especially when
aform fitis used between the CPA element and the CPA
counter portion, providing at least two assurance sec-
tions and/or two assurance surfaces allows distributing
the force needed to provide the form fit between the CPA
element and the CPA counter portion and hence to hold
the CPA element in place. Therefore less stress on the
components involved in the form fit can be provided. Ad-
ditionally, the CPA element may comprise an operation
element, the bearing portion comprises a retaining ele-
ment and the CPA counter portion comprises an activa-
tion element, wherein with the lever away from its fixation
position the retaining element blocks a movement of the
CPA elementfromi its unblocking position into its blocking
position by form fittingly contacting the operation ele-
ment, and wherein with the lever in its fixation position
the activation element contacts the operation element
and brakes the form fit between the operation element
and the retaining element to enable a movement of the
CPA elementfromi its unblocking position into its blocking
position. In this embodiment of a connector assembly
according to the invention, a movement of the CPA ele-
ment into its blocking position is prohibited unless the
leveris inits fixation position. In other words, a movement
of the CPA element from its unblocking position in its
blocking position is only possible, when the lever is po-
sitioned in its fixation position. The aforementioned form
fitbetween the CPA elementand the CPA counter portion
to fixate the lever in its fixation position often includes
engaging of a part of the CPA element behind a part of
the CPA counter portion, for instance of the assurance
section of the CPA element and the assurance surface
of the CPA counter portion. If the CPA elementis moved
into its blocking position when the lever is outside of its
fixation position, also the part of the CPA element pro-
viding this engaging behind, especially the assurance
section, is moved into its engaging position. This may
block the way of the respective part of the CPA counter
portion and hence prevent moving the lever in its fixation
position. Therefore blocking the movement of the CPA
element from its unblocking position into its blocking po-
sition unless the lever in its fixation position prevents this
unfortunate situation.

[0016] Inanenhanced embodiment, the CPA element
comprises an opening delimited by a peripheral frame
and a flexible rod section extending into the opening,
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wherein the flexible rod section comprises a shaft portion
and a head portion arranged atan end of the shaft portion
positioned in the opening, and wherein the operation el-
ement is arranged at the head portion, and in particular
wherein the assurance section is at least partly arranged
at the peripheral frame. In other words, the operation
elementis atleast partly movably arranged in the opening
within the CPA element. This movability can be provided
by the flexible rod section, in particular by the shaft portion
of the flexible rod section. Preferably, one end of the flex-
ible rod section is fixed to a body portion of the CPA
element, preferably is formed integrally with the body por-
tion of the CPA element, the other end of the flexible rod
section forms the head portion comprising the operation
element. In summary, this embodiment allows to break
the form fit between the operation element and the re-
taining element by the activation elementin an especially
easy way, simply by contacting and successively displac-
ing the flexible rod section, in particular the shaft portion
of the flexible rod section, with the activation element.
Therefore, complex and hence costly means for an acti-
vation of the CPA element can be avoided. An at least
partly arrangement of the assurance section at the pe-
ripheral frame can provide an especially compact design
of the CPA element. Additionally, the head portion can
be formed at least essentially in a triangular shape with
a base of the triangle forming the operation element and
the two legs of the triangle smoothly connect the opera-
tion element to the shaft portion of the flexible rod section.
Hence, if the CPA element is removed from the bearing
portion, the legs of the triangular head section can avoid
that the head section and especially the operation ele-
ment is getting caught in the bearing portion.

[0017] According to a further embodiment, the CPA
element, at least with respect to the assurance section
and the operation element, is symmetric with respect to
180° rotation around the first direction. In other words,
the CPA elementis at least with respect to the assurance
section and the operation element symmetrically inde-
pendent, whether the CPA element is normal orientated
or upside down orientated. Mounting the CPA element
into the bearing portion is therefore possible in both ways
and/or both orientations of the CPA element, respective-
ly, whereby a handling and/or mounting of the CPA ele-
ment and therefore of the connector assembly according
to the invention as a whole can be simplified.

[0018] In another preferred embodiment, the CPA el-
ement, at least with respect to the assurance section, the
bearing portion and the CPA counter portion, at least with
respecttothe assurance surface, are all mirror symmetric
in respect to a mirror plane perpendicular to the first di-
rection for allowing an assembly of the CPA by moving
the CPA element in a second direction opposite to the
first direction. In other words, the CPA element, the bear-
ing portion and the CPA counter portion are constructed
such that the bearing portion is open on both ends and
the CPA element can be inserted into the bearing portion
at both ends of the bearing portion. Therefore, a further
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simplification of an assembly of a connector assembly
according to the invention can be provided.

[0019] In particular, the bearing portion comprises two
retaining elements arranged apart from each other along
the firstdirection and the second direction, each retaining
element comprising a guiding surface, wherein the re-
spective guiding surface is tilted in respect to the first
direction and the second direction, respectively, and fac-
es away from the mirror plane to deflect the head portion
of the flexible rod section during an insertion of the CPA
element in the bearing portion. In this embodiment, the
CPA element can be inserted into the bearing portion
both in the first direction and in the second direction at
respective ends of the bearing portion. For each case,
only the retaining element farther from the end of the
bearing portion used for the insertion of the CPA element
is in operation as actual retaining element, the other re-
taining element remains unused. To avoid a blocking of
a movement of the CPA element in the bearing portion
by the currently unused retaining element, the retaining
elements comprise guiding surfaces tilted in respect to
the first and second direction. The head portion of the
flexible rod section at first contacts this guiding surface
and is easily deflected by its tilted form. As the shaft por-
tion of the flexible rod section preferably is formed smaller
with respect to a direction perpendicular to the first and
second direction as the head portion, the flexible rod sec-
tion can return to its normal and non-displaced state after
a passing of the head portion of the currently unused
retaining element by the head portion. Therefore contact-
ing the operation element on the head portion of the flex-
ible rod section by the second and active retaining ele-
ment can easily be provided.

[0020] Additionally, a connector assembly according
to the invention can be constructed such that the assur-
ance surface and/or the activation element of the CPA
counter portion are formed as and/or on at least one pro-
trusion. For instance in the embodimentin which the CPA
counter portion is constructed as part of the receiving
means, the remaining parts of the receiving means can
be constructed generally flat for the receiving of the lever
and the assurance surface and/or the activation element
can be provided as and/or at least one protrusion pro-
jected out of this flat surface. Hence a protrusion is in this
case an especially easy way to provide the specialized
parts of the receiving means forming the CPA counter
portion, especially the assurance surface and/or the ac-
tivation element of the CPA counter portion.

[0021] According to a further improved embodiment of
a connector assembly according to the invention, the as-
surance surface and the activation element of the CPA
counter portion are formed on different, in particular op-
posite, sides of the same protrusion. This allows using
the same protrusion to provide both the assurance sur-
face and deactivation element, respectively. Hence a
connector assembly according to the invention can fur-
ther be simplified, as no separate elements for providing
both the assurance surface and the activation element,
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respectively, are needed.

[0022] Additionally, a connector assembly according
to the invention can be improved by that the bearing por-
tion comprises at least one recess to receive the at least
one protrusion when the lever is in its fixation position.
In other words, the at least one protrusion can be placed
in the at least one recess when the lever is moved in its
fixation position. An interaction between the assurance
surface and/or the activation element formed as and/or
onthe atleast one protrusion with the CPA element beard
in the bearing portion can therefore be provided espe-
cially easily. The recesses of the bearing portion receives
the protrusion, the CPA elementis moved withinthe bear-
ing portion and therefore can easily engage behind the
protrusion and hence provide the form fit for locking the
leverin its fixation position. In addition, providing a recess
to receive the at least one protrusion allows providing the
CPA device as a whole in an especially compact way.
[0023] Further, the CPA element may comprise a pre-
lock element and the bearing portion may comprise a
pre-lock section, wherein the pre-lock section contacts
the pre-lock element in a form fitting way to prevent a
movement of the CPA element against the first direction,
when the CPA element is in its unblocking position. In
other words, when the CPA element is inserted into the
bearing portion at a certain point of the movement the
pre-lock element of the CPA element engages the pre-
lock section of the bearing portion. Hereby for instance
the pre-lock element of the CPA element can be provided
as protrusion of the CPA element and the pre-lock section
of the bearing portion can be provided as a recess and
vice versa. The engagement of the pre-lock section by
the pre-lock element secures a CPA element in the bear-
ing portion such, that an accidental removing of the CPA
element from the bearing portion can be prohibited. A
pre-mounting of the CPA element in the bearing portion
can therefore be provided in a secure way. If the afore-
mentioned embodiment is realized, in which a mounting
of the CPA element into the bearing portion is also pos-
sible in a second direction, the CPA device can comprise
additionally pre-lock elements and respective pre-lock
sections to provide the advantages described above also
for a mounting of the CPA element in the second direc-
tion.

[0024] In addition the CPA element may comprise a
grip element for a manual movement of the CPA element
from its unblocking position into its blocking position, in
particular wherein the grip element is accessible from
outside of the bearing portion independent of the actual
position of the CPA element. A grip element can for in-
stance be formed as a special section of the CPA ele-
ment, preferably at one of the ends of the CPA element.
This special embodiment of the connector assembly al-
lows an especially easily handling, whereby the move-
ment of the CPA element can be provided without the
need for a tool, especially for a special tool. Preferably,
the CPA element can be moved manually via the grip
element in both directions, from its unblocking position
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into its blocking position and vice versa. This can espe-
cially easily be provided by a grip element accessible
from outside of the bearing portion independent of the
actual position of the CPA element.

[0025] Inanespecially preferred embodiment of a con-
nector assembly according to the invention, the connec-
tor assembly comprises an interface for an assembly in
asafety related system of a vehicle, in particular an airbag
system of the vehicle. Such an interface can for instance
be formed as a cable inlet and/or outlet or as mounting
parts and/or sections accordingly constructed to coun-
terparts and/or sections of the safety related system. A
usage of a connector assembly according to the invention
in a safety related system can therefore be provided in
an especially easy way.

[0026] In particular, a safety related system can com-
prise a connector assembly as discussed above. There-
fore a safety related system comprising a connector as-
sembly of the invention has all the features and advan-
tages described above in detail with respect to the con-
nector assembly of the invention.

[0027] The safety related system may be an airbag
system. With the connector assembly of the invention, a
malfunction of the airbag system caused by an accidental
disconnection of the connector assembly can therefore
be prohibited or at least be rendered improbable.
[0028] The presentinventionis further described here-
inafter with reference to an illustrate embodiment shown
in the accompanying drawings.

[0029] There is shown:

Fig. 1 a CPA element of a CPA device,

Fig. 2  a first mounting step of a CPA device,

Fig. 3 asecond mounting step of a CPA device,

Fig.4  a third mounting step of a CPA device,

Fig. 5 aconnector assembly with a leverinits release
position,

Fig. 6  aconnector assembly with a lever in its fixation
position and an activation of the CPA element,
and

Fig. 7  a connector assembly with an activated CPA
device securing the lever in its fixation position.

[0030] InFig. 1 a CPA element 20 is shown which can

be used in a CPA device 16 as shown in the following
Figs. 2 to 7. Fig. 2 to 4 show a pre-mounting of parts of
the CPA device 16. Fig. 1 to 4 are therefore described in
the following together wherein each of the figures is ad-
dressed accordingly.

[0031] Fig.2to4 show apre-mounting of a CPA device
16, wherein in this embodiment of a connector assembly
10 of the invention as shown in Fig. 5 to 7, a bearing
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portion 40 of the CPA device 16 is provided in a lever 62
of the connector assembly 10. In this bearing portion 40
the CPA element 20 can be inserted, whereby the CPA
element 20 is movably supported, especially longitudi-
nally movably supported, in the bearing portion 40. In
other words, the CPA element 20 is provided as a slider.
[0032] As shown in Fig. 2, the CPA element 20 and
the bearing portion 40 may be constructed such, that the
CPA element 20 can be inserted into the bearing portion
40 at both ends in a first direction 30 and an opposite
second direction 32, respectively. This can easily be pro-
vided by constructing the CPA element 20, at least with
respect to the assurance section 22, the bearing portion
40 and the CPA counter portion 50, at least with respect
to the assurance surface 54, with a mirror symmetry in
respect to a mirror plane 90 perpendicular to the first
direction 30 and the second direction 32. Additionally,
the CPA element 20 can be constructed such, that the
CPA element 20 can also be inserted into the bearing
portion 40 in a state where it is rotated by 180° around
the first direction 30, in other words when the CPA ele-
ment 20 is flipped upside down.

[0033] Asdepictedin Fig. 1, the CPA element 20 com-
prises an opening 86 delimited by a peripheral frame 88
and a flexible rod section 80 extending into this opening
86. The flexible rod section 80 comprises a shaft portion
82 and a head portion 84 arranged at an end of the shaft
portion 82 positioned in the opening 86, wherein the op-
eration element 24 is arranged at the head portion 84.
Especially, the head portion 84 can be formed at least
essentially with a triangular shape with a base of the tri-
angle forming the operation element 24 and the two legs
of the triangle smoothly connect the operation element
24 to the shaft portion 82 of the flexible rod section 80.
Further, the assurance section 22 is at least partly ar-
ranged atthe peripheral frame 88 to provide an especially
compact design of the CPA element 20.

[0034] Fig. 3 shows a second step of a pre-mounting
of such a CPA device 16, whereby the CPA element 20
is already inserted into the bearing portion 40 along the
first direction 30. In this step the operation element 24 of
the CPA element 20 constructed on the head section 84
of the flexible rod section 80 of the CPA element 20,
engages a guiding surface 48, which is part of a retaining
element 44 of the bearing portion 40. The retaining ele-
ment 44 shown in Fig. 3 is provided on this position of
the bearing portion 40 for an insertion of the CPA element
20 into the bearing portion 40 along the second direction
32. Therefore, the retaining element 44 shown in Fig. 3
is actually unused. To avoid a blocking of the movement
of the CPA element 20 along the first direction 30, a guid-
ing surface 48 facing the first direction 30 and additionally
tilted with respect to the first direction 30 is provided on
the retaining element 44. During a movement of the CPU
element 20 in the bearing portion 40along the first direc-
tion 30, the head portion 84 of the flexible rod section 80
at first contacts this guiding surface 48 and is easily de-
flected by its tilted form. As the shaft portion 82 of the
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flexible rod section 80 preferably is formed smaller with
respect to a direction perpendicular to the first direction
30 as the head portion 84, the flexible rod section 80 can
return to its normal and non-displaced state after a pass-
ing of the head portion 84 of this currently unused retain-
ing element 44. Also visible in Fig. 3 is arecess 42 of the
bearing portion 40 which later on can receive a protrusion
52 of a CPA counter portion 50 (both not shown).
[0035] Fig. 4 shows the final stage of the pre-mounting
of the CPA device 16, in which the CPA element 20 is
finally mounted in its unblocking position 34. In this pre-
ferred embodiment, the CPA element 20 comprises a
pre-lock element 26, see Fig. 1, which can engage a pre-
lock section 46 of the bearing portion 40 in a form fitting
way, see especially the upper insert of Fig. 4. This form
fit secures the CPA element 20 in the bearing portion 40
and prevents a movement of the CPA element 20 against
the first direction 30 out of the bearing portion 40. An
accidental removing of the CPA element 20 after finishing
the pre-mounting of the CPA device 16 can therefore be
provided.

[0036] Inthe second insertin Fig. 4 the interaction be-
tween the operation element 24 and the respective active
retaining element 44 of the bearing portion 40 is shown.
Also the operation element 24 and the retaining 44 form
a form fit such, that a further movement of the CPA ele-
ment 20, for instance caused by manual engaging the
grip element 28 of the CPA element 20 is blocked. A
blocking of the recess 42, also shown in this insert in Fig.
4, by the assurance section 22 of the CPA element 20
can be therefore prohibited. This allows an undisturbed
movement of the lever 62, in which the bearing portion
40 is located, out of its release position 64 into its fixation
position 66 (both not shown).

[0037] Fig.5to7 show aconnectorassembly 10 during
three steps of an activation of the CPA device 16 of the
connector assembly 10 as described above with respect
to Fig. 2 to 4. The Figs. 5 to 7 are therefore described
together in the following. The CPA device 16 is construct-
ed as described above with respect to Fig. 1 to 4.
[0038] The connector assembly 10 comprises a first
connector 60 and a second connector 70, which com-
prise an interface 18 for the possible usage of the con-
nector assembly 10 in a safety related system 100, for
instance an airbag system. In the embodiment shown
the second connector 70 is formed as a cover of the con-
nector assembly 10.

[0039] In Fig. 5 the first connector 60 and the second
connector 70 are already connected, wherein the first
connector 60 comprises a lever 62 in its release position
64 and the second connector 70 comprises a receiving
means 72 for receiving this lever 62. A CPA element 20
of the CPA device 16 is already pre-mounted in a bearing
portion 40 located in the lever 62. The receiving means
72 comprises two protrusions 52, both of them compris-
ing an assurance surface 54 and an activation element
56 positioned on opposite sides of the respective protru-
sion 52. Further, the second connector 70 comprises a
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primary locking mechanism 12, constructed as a latching
mechanism 14 to secure the lever 62 in its fixation posi-
tion 66, as shown in Fig. 6 and 7.

[0040] Fig. 6 shows the connectorassembly 10 directly
after moving the lever 62 in its fixation position 66. The
CPA element 20 is positioned still in its unblocking posi-
tion 34. Nevertheless, as shown in the insert in Fig. 6,
the protrusion 52 is already received in the recess 42,
whereby the activation element 56 as part of the protru-
sion 52 engages the operation element 24 of the CPA
element 20, thereby deforming the flexible rod section
80 and braking the form fitbetween the operation element
24 and the retaining element 44 of the bearing portion
40. This allows a further movement of the CPA element
20 along the first direction 30.

[0041] The result of such a movement of the CPA el-
ement 20 out of its unblocking position 34 in its blocking
position 36 is shown in Fig. 7. As shown in the insert in
Fig. 7, protrusions 52 are received by recesses 42 of the
bearing portion 40, whereby each of the two protrusions
52 comprises assurance surfaces 54 arranged on oppo-
site sides of the protrusion 52 as the deactivation ele-
ments 56. The movement of the CPA element 20 into its
blocking position 36 results in engaging behind of the
assurance surfaces 54 of the CPA counter portion 50 by
the assurance sections 22 of the CPA element 20. This
form fit securely fixes the lever 62 in its fixation position
66. Providing at least two assurance surfaces 54 and
respective assurance sections 22 allows distributing the
force needed to provide the form fit between the CPA
element 20 and the CPA counter portion 50.

[0042] Additionally, the fixation of the lever 62 provided
by the CPA element 20 of the CPA device 16 is separate
and independent of the locking of the primary locking
mechanism 12. An overall safe guarding of a connector
assembly 10 according to the invention against failure
can therefore be improved. Even if the primary locking
mechanism 12 fails, the CPA device 16 stays functional
and therefore a continuation of the security against dis-
connecting can be provided.

Reference list
[0043]

10  connector assembly

12 primary locking mechanism
14 latching mechanism

16  CPA device

18 interface

20 CPA element

22 assurance section
24  operation element
26  pre-lock element
28  grip element

30 first direction

10

15

20

25

30

35

40

45

50

55

32  second direction
34  unblocking position
36  blocking position

40  bearing portion
42 recess

44  retaining element
46  pre-lock section
48  guiding surface

50 CPA counter portion
52  protrusion

54  assurance surface
56  activation element

60 first connector
62 lever

64  release position
66 fixation position

70  second connector
72  receiving means

80 rod section
82  shaft portion
84  head portion
86  opening

88 frame

90  mirror plane

100 safety related system

Claims

1. Connectorassembly (10)for a safety related system
(100), comprising a first connector (60) and a second
connector (70) connectable to each other,
wherein the first connector (60) comprises a lever
(62) movably mounted to the first connector (60) and
the second connector (70) comprises a receiving
means (72) for receiving the lever (62), wherein the
lever (62) is movable at least between a release po-
sition (64) and a fixation position (66), whereby con-
necting and releasing of the first connector (60) and
the second connector (70) is possible with the lever
(62) in its release position (64) and prohibited with
the lever (62) in its fixation position (66) by a form fit
between the lever (62) and the receiving means (72),
the connector assembly (10) further comprising a
primary locking mechanism (12) and an additional
connector position assurance (CPA) device (16),
both for securing the lever (62) in its fixation position
(66),
characterized in that
the CPA device (16) is separate and independent
from the primary locking mechanism (12).
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Connector assembly (10) according to claim 1,
characterized in that

the CPA device (16) comprises a movable CPA el-
ement (20), a bearing portion (40) for bearing the
CPA element (20) and a CPA counter portion (50),
wherein an interaction between the CPA element
(20) and the CPA counter portion (50) provides the
securing of the lever (62) in its fixation position (66),
whereby the lever (62) comprises the bearing portion
(40) and the receiving means (72) comprises the
CPA counter portion (50) or whereby the receiving
means (72) comprises the bearing portion (40) and
the lever (62) comprises the CPA counter portion
(50).

Connector assembly (10) according to claim 2,
characterized in that

the CPA element (20) is slidably supported in the
bearing portion (40) and slidable in a first direction
(30) between an unblocking position (34) and a
blocking position (36), whereby with the CPA ele-
ment (20) in its unblocking position (34) a movement
of the lever (62) is possible, and with the lever (62)
in its fixation position (66) and simultaneously with
the CPA element (20) in its blocking position (36),
the lever (62) is locked in its fixation position (66) by
a form fit between an assurance section (22) of the
CPA element (20) and an assurance surface (54) of
the CPA counter portion (50) and by a form fit pro-
vided by supporting of the CPA element (20) in the
bearing portion (40), respectively.

Connector assembly (10) according to claim 2 or 3,
characterized in that

the CPA element (20) comprises at least two assur-
ance sections (22) and/or the CPA counter portion
(50) comprises at least two assurance surfaces (54).

Connector assembly (10) according to one of the
claims 2 to 4,

characterized in that

the CPA element (20) comprises an operation ele-
ment (24), the bearing portion (40) comprises a re-
taining element (44) and the CPA counter portion
(50) comprises an activation element (56), wherein
with the lever (62) away from its fixation position (66)
the retaining element (44) blocks a movement of the
CPA element (20) from its unblocking position (34)
into its blocking position (36) by form fittingly con-
tacting the operation element (24), and wherein with
the lever (62) in its fixation position (66) the activation
element (56) contacts the operation element (24)
and breaks the form fit between the operation ele-
ment (24) and the retaining element (44) to enable
a movement of the CPA element (20) from its un-
blocking position (34) into its blocking position (36).

Connector assembly (10) according to claim 5,
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10.

1.

characterized in that

the CPA element (20) comprises an opening (86)
delimited by a peripheral frame (88) and a flexible
rod section (80) extending into the opening (86),
wherein the flexible rod section (80) comprises a
shaft portion (82) and a head portion (84) arranged
at an end of the shaft portion (82) positioned in the
opening (86), and wherein the operation element
(24)is arranged at the head portion (84), and in par-
ticular wherein the assurance section (22) is at least
partly arranged at the peripheral frame (88).

Connector assembly (10) according to one of the
claims 2 to 6,

characterized in that

the CPA element (20), at least with respect to the
assurance section (22) and the operation element
(24), is symmetric with respect to a 180° rotation
around the first direction (30).

Connector assembly (10) according to one of the
claims 2 to 7,

characterized in that

the CPA element (20) at least with respect to the
assurance section (22),

the bearing portion (40), and

the CPA counter portion (50) at least with respect to
the assurance surface (54),

are all mirror symmetric in respect to a mirror plane
(90) perpendicular to the first direction (30) for allow-
ing an assembly of the CPA device (16) by moving
the CPA element (20) in a second direction (32) op-
posite to the first direction (30).

Connector assembly (10) according to one of the
claims 5 to 7 in combination with claim 8,
characterized in that

the bearing portion (40) comprises two retaining el-
ements (44) arranged apart from each other along
the first direction (30) and the second direction (32),
each retaining element (44) comprising a guiding
surface (48), wherein the respective guiding surface
(48) is tilted in respect to the first direction (30) and
the second direction (32), respectively, and faces
away from the mirror plane (90) to deflect the head
portion (84) of the flexible rod section (80) during an
insertion of the CPA element (20) in the bearing por-
tion (40).

Connector assembly (10) according to one of the
claims 2 to 9,

characterized in that

the assurance surface (54) and/or the activation el-
ement (56) of the CPA counter portion (50) are
formed as and/or on at least one protrusion.

Connector assembly (10) according to claim 10,
characterized in that
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15.
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the assurance surface (54) and the activation ele-
ment (56) of the CPA counter portion (50) are formed
on different, in particular opposite, sides of the same
protrusion.

Connector assembly (10) according to claim 10 or
11,

characterized in that

the bearing portion (40) comprises at least one re-
cess (42) to receive the at least one protrusion (52)
when the lever (62) is in its fixation position (66).

Connector assembly (10) according to one of the
claims 2 to 12,

characterized in that

the CPA element (20) comprises a pre-lock element
(26) and the bearing portion (40) comprises a pre-
lock section (46), wherein the pre-lock section (46)
contacts the pre-lock element (26) in a form fitting
way to prevent a movement of the CPA element (20)
against the first direction (30), when the CPA ele-
ment (20) is in its unblocking position (34).

Connector assembly (10) according to one of the
claims 2 to 13,

characterized in that

the CPA element (20) comprises a grip element (28)
for a manual movement of the CPA element (20)
from its unblocking position (34) into its blocking po-
sition (36), in particular wherein the grip element (28)
is accessible from outside of the bearing portion (40)
independent of the actual position of the CPA ele-
ment (20).

Connector assembly (10) according to one of the
preceding claims,

characterized in that

the connector assembly (10) comprises an interface
(18) for an assembly in a safety related system (100)
of a vehicle, in particular an airbag system of the
vehicle.
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