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(54)  Electrical plug-in connector assembly with locking member

(67)  The present invention relates to an electrical
plug-in connector assembly (1), in particular for estab-
lishing an electrical connection with an airbag arrange-
ment in a vehicle, comprising a connector (2), a mating
connector (3) adapted to be mated with the connector
(2) along a plug direction (P), and a locking member (4)
adapted to be moved in an actuation direction (A), where-
in in a final state (F) of the plug-in connector assembly
(1), the connector (2) is in a fully mated position (M) with
the mating connector (3) and the locking member (4) is
in a locking position (L) where it is supported at least at
the connector (2) and secures the connector (2) and the

mating connector (3) in the fully mated position (M). Fur-
ther, the present invention relates to the connector (2)
and the mating connector (3). In order to provide high
retention forces, the present invention provides that the
actuation direction (A) extends essentially perpendicu-
larly to the plug direction (P) and in that the locking mem-
ber (4) is in mesh with the mating connector (3) at least
in the final state (F). The locking member (4) may provide
a secondary lock independent to a primary lock for latch-
ing the connector (2) and the mating connector (3) in the
fully mated position (M) and may further serve as a con-
nector positioning assurance ("CPA").
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Description

[0001] The present invention relates to an electrical
plug-in connector assembly, in particular for establishing
an electrical connection with an airbag arrangement in a
vehicle, comprising a connector, a mating connector
adapted to be mated with the connector along a plug
direction, and a locking member adapted to be moved in
an actuation direction, wherein in a final state of the plug-
in connector assembly, the connector is in a fully mated
position with the mating connector and the locking mem-
ber is in a locking position where it is supported at least
at the connector and secures the connector and the mat-
ing connector in the fully mated position.

[0002] Further, the present invention relates to a con-
nector for an electrical plug-in connector assembly, in
particular for establishing an electrical connection with
an airbag arrangement in a vehicle, the connector adapt-
ed to be mated in a plug direction with a mating connector
ofthe plug-in connector assembly and comprising a guid-
ance defining an actuation direction of a locking member
for securing the connector in a fully mated position with
the mating connector.

[0003] Moreover, the present invention relates to a
mating connector for an electrical plug-in connector as-
sembly, in particular for establishing an electrical con-
nection with an airbag arrangement in a vehicle, the mat-
ing connector adapted to be brought into a fully mated
position with a connector of the plug-in connector assem-
bly along a mating plug direction.

[0004] Electrical plug-in connector assemblies, con-
nectors and mating connectors of the kind mentioned
above are known. The connector assemblies are used
e.g. for establishing an electrical connection to an airbag
arrangement in a vehicle in order to activate the squib
and hence inflate the airbag in case of an emergency or
accident. According to the prior art, plug-in connector as-
semblies are in general initially locked in the fully mated
position by primary locking features between the connec-
tor and the mating connector, e.g. a pocket assembly.
The primary locking feature may e.g. comprise a latch at
the connector and a counter latch at the mating connec-
tor, which are brought in engagement with each other in
the fully mated position. A locking member which is also
referred to as a connector positioning assurance (CPA)
is then commonly used to support the primary latch to
increase retention force, thus ensuring that the fully mat-
ed position is reached and that the primary locking feature
is secured in order to protect the plug-in connector as-
sembly from accidental latch deflection.

[0005] A standard pocket interface for the electrical
connection to a squib or gas generator in an airbag ar-
rangement of a vehicle is defined in ISO 19072-1. Ac-
cording to this standard, serviceable plug-in connector
assemblies comprise a separate moulded retainer which
is received within the pocket to create an interface of the
mating connector adapted for receiving the connector,
i.e. squib connector. The pocket contains an undercut
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which is used for latching the retainer and the connector
within the pocket. A retention force holding the retainer
within the pocket and securing it against displacement
opposite to the plug direction is commonly relatively low
and amounts to about 10 N. The connector is directly
locked at the pocket undercut with higher retention forces
exerted by the primary locking feature.

[0006] However, in a majority of known connectors,
the primary locking feature provides only a medium re-
tention force of about 40 N until a secondary component,
such as the locking member, is moved behind the primary
lock to prevent it from deflecting and increasing the re-
tention force to more than 120 N. To meet customer re-
quirements for primary lock retention forces of more than
110 N need to be achieved without the use of a secondary
component, e.g. the locking member.

[0007] With known connector assemblies, especially
squib connectors defined according industry standard
ISO 19072-1, the problem exists that it is difficult to in-
crease the medium retention force of the primary locking
feature due to the configurations of the pocket undercut.
In other words, in known designs for plug-in connector
assemblies, the retention force is limited.

[0008] In view of the disadvantages of plug-in connec-
tor assemblies according to the prior art mentioned
above, an object underlying the invention is to provide
high retention forces retaining the plug-in connector as-
sembly in the locking position. A further object of the in-
vention is to provide high retention forces already by a
primary lock in the fully mated position.

[0009] These objects are achieved according to the
invention for the electrical plug-in connector assembly
mentioned in the beginning of the description in that the
actuation direction extends essentially perpendicularly
to the plug direction and in that the locking member is in
mesh with the mating connector at least in the final state.
The locking member may be in mesh with the mating
connector by engaging the mating connector so that the
locking member may transmit a retention force directly
to the mating connector for locking the connector and the
mating connector in the fully mated state.

[0010] For the connector mentioned in the beginning
of the description, the problem is solved in that the actu-
ation direction extends essentially perpendicularly to the
plug direction and in that the guidance is at least partially
adapted to support the locking member in a direction op-
posite to the plug direction.

[0011] For the mating connector mentioned in the be-
ginning of the description, the problem is solved by a
counter locking organ at least partially extending perpen-
dicularly to the mating plug direction and facing opposite
to the mating plug direction in order to support a locking
organ at the mating connector for locking the connector
and the mating connector in the fully mated position.
[0012] These solutions provide that a plug-in connec-
tor assembly with reduced size with respect to compa-
rable known plug-in connector assemblies is made avail-
able which enables high retention forces. The retention
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forces may exceed 120 N. No additional components oth-
er than the connector, the mating connector and the lock-
ing device are required. Thus, the cost of plug-in connec-
tor assemblies may be reduced. The locking member
may additionally serve as a CPA and may be adapted to
be moved into engagement with the mating connector in
a direction perpendicular to the plug direction in order to
prevent movements of the connector with respect to the
mating connector at least against the plug direction.
[0013] Further, the inventive solution has the decisive
advantage over the prior art that the locking member may
provide a secondary locking function which may be re-
alized independently of any primary locking function.
Hence, the primary locking function may be designed to
provide high retention forces, e.g. of more than 110 N as
required by customers. The primary locking function may
be realized by means such as latches, notches, noses,
detents, catches and/or stops, which do not interfere with
the locking member and/or do notrely thereon for achiev-
ing a desired high retention force.

[0014] The solutions according to the invention can be
combined as desired and further improved by the follow-
ing further embodiments that are advantageous on their
own in each case:

According to a first further embodiment of a plug-in
connector assembly according to the presentinven-
tion, a locking element of the locking member may
be arranged behind the counter locking element of
the mating connector in the plug direction. The lock-
ing element may latch behind the counter locking
element. An interlocking of the connector and the
mating connector may be provided by the locking
member. Hence, the locking member may interleave
and/or engage with the connector and the mating
connector in order to interlock them in their fully mat-
ed position.

[0015] The locking element may at least partially be
formed as a sliding bolt and the counter locking element
may at least partially be formed as a lug interleaving with
the locking element in a projection along the plug direc-
tion. Thereby, the locking element may be easily brought
into engagement with the counter locking element by slid-
ing the locking member in the actuation direction.

[0016] The locking member may comprise a blocking
organ and the connector may comprise a stop, wherein
in a pre-mated position of the connector and the mating
connector, an actuation of the locking member may be
limited at the stop by the blocking organ. Thereby, the
locking member may signalize that the connector and
the mating connector are not properly mated in the fully
mated position. A premature actuation of the locking
member may be prevented. The stop may prevent the
locking member from being transferred from a release
position or pre-locking position to the locking position in
the pre-mated position. In other words, a movement of
the locking member may be blocked in a pre-mated po-
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sition of the plug-in connector assembly, i.e. before the
connector and the mating connector have reached their
fully mated position.

[0017] In the fully mated position, a de-blocking organ
of the mating connector may release the blocking organ
from the stop so that the locking member is transferable
from the pre-locking position into the locking position.
Thereby, it may be easily indicated that the connector
and the mating connector are in the fully mated position.
[0018] In the locking position, a catch formed at the
blocking organ may be in engagement with a counter
catch of the connector, so that the locking member is
latched at the connector in the locking position. Thereby,
the locking member may be secured in the locking posi-
tion. The latching interaction between the catch and the
counter catch may signalize, e.g. by an audible clicking
sound, that the locking member has properly reached
the locking position.

[0019] The mating connector may comprise a retainer
providing a counter latching element and the connector
may comprise a latching element, wherein in the fully
mated position, the latching element and the counter
latching element may prevent movements of the connec-
tor with respect to the mating connector at least opposite
to the plug direction. The latching element and the coun-
ter latching element may serve as a primary lock. The
locking member may provide the secondary lock. Hence,
the primary and the secondary lock may provide redun-
dancy in locking the connector and the mating connector
in the fully mated position. The locking member may ad-
ditionally close any access to the primary lock, at least
when the locking member is in the locking position.
[0020] The at least one counter latching element may
be formed as a nose extending from a mating plug portion
of the mating connector essentially radially away from a
middle axis of the plug-in connector assembly. Hence,
the connector may be latched with the mating connector
directly in a way that is also referred to as an inertia-type
locking. A high force is required to overcome latch de-
flection in a so called inertia type locking. An inertia of
this force after latch deflection helps to ensure full mating.
In any way, due to forming the latching element as said
nose, high retention forces and snap-in signalization of
the latching element and the counter latching element in
the fully mated position may be provided. Further, the
retainer of the mating connector may provide a cavity for
at least partially receiving a header shroud or plug portion
of the connector. The latching element may protrude lat-
erally into said cavity. Thereby, the connector may be
directly latched at the retainer instead of the pocket in
order to avoid restrictions in supporting the connector at
the pocket undercut.

[0021] The latching element and the counter latching
element may be at least a part of a primary lock and the
locking member may at least be a part of a secondary
lock, wherein the primary lock and the secondary lock
independently of each other may lock the connector and
the mating connector in the fully mated position. Hence,
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the primary lock, which may comprise or be constituted
by at least one latching element and a corresponding
counter latching element, may be designed to provide
high retention forces of above 110 N independently of
the secondary lock.

[0022] A movement of the locking member in the ac-
tuation direction may be blocked at the latching element
and/or the counter latching element in a pre-mated po-
sition of the connector. For example, in the pre-mated
position, the latching element may be deflected so that
it is in the way of the locking member. In the locking po-
sition, the locking member may serve as a CPA in that
inhibits deflection of the latching element and secures
the latching element and/or primary lock.

[0023] The locking member may at least restrict an ac-
cess to the latching element and/or the counter latching
element from outside the plug-in connector assembly in
the final state. Thereby, the locking member may prevent
that the latching element is deflected and/or the primary
lock is opened when the locking member is in the locking
position. Thus, the locking member may prevent inad-
vertently, accidentally and/or inappropriately disconnect-
ing the connector and the mating connector.

[0024] In a further embodiment of a connector accord-
ing to the present invention, the connector may comprise
a housing which may be provided with an opening to said
guidance wherein the opening is arranged laterally at the
housing and faces into a direction essentially perpendic-
ular to the plug direction. Thereby, the locking member
may be easily inserted into the connector and actuated
in that it may protrude laterally from the opening in the
pre-locking position in order to be brought into alignment
with a lateral face of the connector when reaching the
locking position by being pushed in the actuating direc-
tion.

[0025] The guidance may be provided with a stop fac-
ing opposite to the actuation direction, so that in a pre-
mated position of the connector, movements of the lock-
ing member in the actuation direction may be limited at
the stop. Thereby, the locking member may be prevented
from accidentally assuming the locking position before
the connector and the mating connector are in their fully
mated position. The locking member can thus be used
as an indicator for indicating whether the connector and
the mating connector are in a pre-mated position or in
the fully mated position.

[0026] In a further embodiment of a mating connector
according to the present invention, a de-blocking organ
may at least partially protrude from the mating connector
in the mating plug direction and may be adapted to re-
lease a blocking organ of a locking member for securing
the connector and the mating connector in the fully mated
position. The de-blocking organ may be formed as a stud
protruding from the mating connector in the mating plug
direction in order to lift the blocking organ from a stop
formed at the connector when reaching the fully mated
position.

[0027] The mating connector may comprise a mating
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plug portion provided with a counter latching element
adapted to engage a latching element of the connector
in order to prevent movements of the mating connector
with respect to the connector at least against the mating
plug direction. The counter latching element may be
formed as a latching nose and the latching element as a
latching tongue with an opening or recess for engaging
the latching element in a positive-fit manner. Thereby,
an inertia-type primary locking feature may be provided
which may serve for indicating that the connector and
the mating connector have reached the fully mated po-
sition by generating an audible clicking sound for exam-
ple and providing high retention forces keeping the con-
nector and the mating connector in the fully mated posi-
tion.

[0028] A cavity for at least partially receiving a header
shroud or plug portion of the connector may be formed
between the counter latching element and a wall of the
mating connector. Hence, the primary latching function
of the plug-in connector assembly may be arranged with-
in the connector, i.e. in the cavity accommodating the
plug portion. Thereby, the primary locking feature may
be protected against detrimental environmental influenc-
es and protected within the plug-in connector assembly.
[0029] The mating connector may comprise a retainer
accommodating a pocket of the mating connector,
wherein the counter locking element is formed at the re-
tainer. The pocket may be formed according to the re-
spective industry standard for the mating connector. The
retainer may be formed and adapted according to the
respective requirements to the plug-in connector assem-
bly. The retainer may comprise all elements for essen-
tially locking and latching the connector and the mating
connector in the fully mated position. In other words, the
retainer may comprise the respective features for realiz-
ing a primary and secondary locking function.

[0030] The retainer may be provided with at least one
fixation member and the pocket may be provided with at
least one counter fixation member, wherein in an assem-
bled state of the mating connector, the fixation member
may be in engagement with the counter fixation member
so that the retainer is locked within the pocket. Thereby,
movements of the retainer in the mating plug direction,
i.e. towards the connector, are prevented. The fixation
member may be formed as a locking latch interacting
with the counter fixation member which may be formed
as a groove or recess, e.g. as an undercut of the pocket.
When the fixation member is in engagement with the
counter fixation member, the retainer may be held within
the pocket with a retention force of more than 120 N in
order to meet respective safety requirements. Alterna-
tively, the retainer and the pocket may be integrally
formed as one piece, e.g. by casting, moulding, etc.
[0031] The invention will be described in more detail
by way of example hereinafter using advantageous em-
bodiments and with reference to the accompanying draw-
ings. The described embodiments are only possible con-
figurations in which the individual features may, however,



7 EP 2 685 570 A1 8

as described above, be implemented independently of
each other or may be omitted. Equal elements illustrated
in the drawings are provided with equal reference signs.
Redundant parts of the description relating to equal ele-
ments illustrated in different drawings are left out.
[0032] In the drawings:

Fig. 1 is a schematic perspective cross-sectional
view of a plug-in connector assembly accord-
ing to an embodiment of the present invention,
comprising a connector and a mating connec-
tor in a pre-mated position and a locking mem-
ber blocked in a pre-locking position;

Fig. 2 is a schematic cross-sectional view of the
plug-in connector assembly shown in Fig. 1
with the connector and the mating connector
in the fully mated position and the locking
member released in the pre-locking position;
Fig. 3 is a schematic cross-sectional view of the
plug-in connector assembly shown in Figs. 1
and 2 in the final state, wherein the connector
and the mating connector are in the fully mated
position and the locking member is in the lock-
ing position;

Fig. 4 is a schematic cross-sectional view the plug-
in connector assembly of Figs. 1 to 3 in the
final state with the primary locking feature en-
gaged:

Fig. 5 is a schematic perspective view of a mating
connector comprising a pocket accommodat-
ing a retainer according to an embodiment of
the present invention;

Fig. 6 is a schematic perspective view of the retainer
of the mating connector shown in Fig. 5;

Fig. 7 is a schematic top view of the retainer illustrat-
ed in Fig. 6;

Fig. 8 is a schematic cross-sectional view of the mat-
ing connector shown in Fig. 5;

is a schematic cross-sectional view of another
embodiment of a plug-in connector assembly
according to the present invention in the final
state;

Fig. 9

Fig. 10 is a schematic perspective cross-sectional
view of the plug-in connector assembly shown
in Fig. 5;

Fig. 11 isschematic perspective view of a plug-in con-

nector assembly according to the prior art;
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is a schematic cross-sectional view of the
plug-in connector assembly according to the
prior art shown in Fig. 9 with a connector and
a mating connector according to the prior art
in the fully mated position and a locking mem-
ber according to the prior art in the pre-locking
position;

Fig. 12

is a schematic cross-sectional view of the
plug-in connector assembly shown in Figs. 9
and 10 in the final state, wherein the connector
and the mating connector according to the pri-
or art are in the fully mated position and the
locking member according to the prior art is in
a locking position; and

Fig. 13

Fig. 14  is a schematic perspective view of a retainer
of the mating connector according to the prior

art shown in Figs. 9 to 11.

[0033] An exemplary construction of a plug-in connec-
tor assembly 1 according to the presentinvention will first
be described in the following with reference to Fig. 1,
which shows a schematic cross-sectional view of the
plug-in connector assembly 1. The plug-in connector as-
sembly 1 comprises a connector 2, a mating connector
3 and alocking member 4. The plug-in connector assem-
bly 1 may be used for electrically connecting and/or ac-
commodating an electrical component 5 of e.g. a filter of
an airbag arrangement in a vehicle. The electrical com-
ponent 5 may be received within the connector 2.
[0034] The connector 2 has a housing 20 providing an
interior 21 for accommodating electrical conductors, i.e.
terminals and electrical lines, as well as other functional
elements and the electrical component 5. An opening 22
to the interior 21 is formed laterally at the housing 20 and
provides guidances 22a, 22b defining an actuation direc-
tion A for the locking member 4. A blocking organ 23 is
formed at the housing 20. The blocking organ 23 is pro-
vided with a blocking recess 23a providing a stop 23b for
limiting movements of the locking member 4 in the actu-
ation direction A in the pre-mated position of the connec-
tor 2 and the mating connector 3 illustrated in Fig. 1. The
blocking organ 23 further provides a catch in the form of
anotch in the wall of the housing 20 for latching the lock-
ing member in a locking position L (not yet shown).
[0035] A plug portion 24 of the connector 2 protrudes
from the housing 20 in a plug direction P of the connector
2, in which the connector 2 is adapted to be mated with
the mating connector 3. A latching element 25 of the con-
nector 2 may be formed as a part of the plug portion 24
so that it protrudes from the housing 20 in the plug direc-
tion P in order to latch the connector 2 and the mating
connector 3 in a fully mated position M (not yet shown).
[0036] The mating connector 3 comprises a retainer
30 which is accommodated in a pocket 31 formed by a
casing 32. A mating plug portion 33 of the mating con-
nector 3 is arranged within the pocket 31 so that a cavity
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34 between the casing 32 and the mating plug portion
33 is provided for at least partially accommodating the
plug portion 24 of the connector 2. A counter locking or-
gan 35 is formed at the mating plug portion 33 for locking
the connector 2 and the mating connector 3 in the fully
mated state M (not yet shown). The counterlocking organ
35 is formed as a lug laterally protruding from the mating
plug portion 33 opposite to the actuation direction A. Fur-
ther, a de-blocking organ 36 is arranged at the mating
plug portion 33 and protrudes from the mating connector
3 in the mating plug direction P’. The de-blocking organ
36 is formed as a stud protruding towards the blocking
organ 23.

[0037] The locking member 4 has a body 40 which is
guided and supported by the guidances 22a, 22b of the
connector 2 so thatitjuts into the interior 21 of the housing
20 of the connector 2. In particular, a shaft 41 of the lock-
ing member 4 is halfway inserted into the housing 20 in
the pre-locking position K of the locking member 4 illus-
trated in Fig. 1. An actuating section 42 is formed at an
end of the shaft 41 so that the locking member 4 may be
manually actuated from outside the connector 2. A lateral
face 42a of the actuating section 42 faces opposite to
the actuating direction A so that the locking member 4
may be actuated by exerting a pressure onto the lateral
face 42a in the actuating direction A. A cover section 42b
extends laterally from the actuating section, in particular
from the lateral face 42 so that the cover section 42b juts
above and beyond the housing 20 in the mating plug
direction P’. A ribbing 42c is formed at a top 42d of the
guiding section 42b in order to enhance a grip for actu-
ating the locking member 4.

[0038] Aresiliently deflectable blocking organ 43 of the
locking member 4 is mechanically connected to or formed
at the shaft 41 and arranged within the interior 21 of the
housing 20 of the connector 2. A catch 43a juts into the
blocking recess 23a in the pre-locking position K as long
as the connector 2 and the mating connector 3 are in the
pre-mated position M. Hence, the locking member 4 is
blocked in the pre-locking position K by the catch 43a
engaging the blocking recess 23a so that the catch 43a
abuts the stop 23b of the blocking organ 23. A vertical
extension 44 of the blocking member 4 juts beneath the
housing 20 of the connector 2 and is aligned with the plug
portion 24. A locking organ 45 protrudes from the vertical
extension 44 in the actuation direction A and is adapted
for interacting with the counter locking organ 35 formed
at the mating connector 3.

[0039] Fig. 2 shows the plug-in connector assembly 1
in the fully mated state M, where the connector 2 and the
mating connector 3 are fully mated, i.e. the plug portion
24 of the connector 2 is fully inserted into the cavity 34
of the mating connector 3 such that the plug portion 24
complements the mating plug portion 33. The de-block-
ing organ 36 juts through the blocking recess 23a and
thereby lifts the blocking organ 43 above and beyond the
blocking organ 23 so that the locking member 4 is re-
leased and may be moved in the actuation direction A
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by sliding the shaft 41 along the guidances 22a, 22b.
[0040] Fig. 3 shows the plug-in connector assembly 1
in afinal state F, wherein the connector 2 and the mating
connector 3 are in the fully mated position M and the
locking member 4 is in a locking position L. In the locking
position L, the locking organ 45 on the locking member
4 is in mesh with the counter locking organ 35 on the
mating connector 3. The locking organ 45 is arranged
behind the counter locking organ 35 in the plug direction
P so that forces acting on the connector 2 opposite to
the plug direction P are transmitted via the shaft 41 of
the locking member 4 supported at the bottom guidance
22a and via the vertical extension 44 to the locking organ
45 from where these forces are transferred to the counter
locking element 35 so that the locking member 4 locks
the connector 2 to the mating connector 3 in the locked
position L.

[0041] Further, the blocking organ 43 is moved beyond
the stop 23 in the actuation direction A. The catch 43a
on the blocking organ 43 is in engagement with a counter
catch 23c formed at the inner circumference of the wall
of the housing 20. The catch 43a is formed as a nose
protruding fromthe blocking organ 43 in the plug direction
P into the counter catch 23cformed as a cavity orrecess.
Thereby, the locking member 4 is additionally supported
at the connector 2 in order to take up forces attempting
to withdraw the connector 2 from the mating connector
3 against the plug direction P. Through the engagement
of the blocking organ 43 and the counter catch 23c, the
locking member 4 is secured in the locking position L
against displacement opposite to the actuation direction
A.

[0042] Fig. 4 illustrates the plug-in connector assembly
1 in the final state in another schematic cross-sectional
view along a central axis C extending in parallel to the
plug direction P centrally through the plug portion 24 and
the mating plug portion 33. Here it becomes apparent
that in the fully mated position M of the connector 2 and
the mating connector 3, the latching element 25 of the
connector 2 is engagement with a counter latching ele-
ment 35a formed at the mating plug portion 33. The latch-
ing element 25 has the form of a latching tongue provided
with a latching recess 25a. Thereby, the latching element
25 and the counter latching element 35a provide a pri-
mary locking function for latching the connector 2 to the
mating connector 3 in the fully mated position M.
[0043] A bottom 42e is formed at the locking member
4. The bottom 42e is designed as a supporting section
extending transversely to the shaft 41 so that the bottom
42e connects the shaft 41 to the lateral face 42a like a
cross beam. A front face 42f of the locking member 4 is
formed at the bottom and faces into the actuation direc-
tion A. The front face 42f is arranged so that in the pre-
mated position M, movements of the locking member 4
in the actuation direction A are blocked at the connector
2, in particular at the latching element 25. In other words,
the front face 42f may act as an additional blocking mem-
ber and the latching element 25 may act as an additional
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stop for blocking the locking member 4 in the pre-mated
position M. The blocking may be achieved in that in the
pre-mated position M, the latching element 25 may be
deflected towards the front face 42f, i.e. opposite to the
actuation direction A. Thereby, the latch 25 can be in the
way of the front face 22f when moving the locking mem-
ber 4 in the actuation direction A. Hence, premature lock-
ing, i.e. moving the locking member 4 in the locking po-
sition L may be prevented in the pre-mated position M.
[0044] When a connector 2 and the mating connector
3 are in the fully mated position M, the latch 25 and/or
other sections of the connector 2 are moved out of the
frontface 42f so thatthe locking member 4 may be moved
into the locking position L. In the locking position L the
front face 42f may abut the latching element 25 or at least
may be arranged in the vicinity of the latching element
25 so that deflecting the latching element 25 is prevented
or at least inhibited. This helps in securing the latching
element 25 in the fully mated position M and thereby in-
creasing retention forces between the connector 2 and
the mating connector 3. In the final state F shown in Fig.
4, the locking member 4, in particular the top 42d of the
locking member 4 overlaps with the latching element 25
of the connector 2 at least in the plug direction P. The
top 42d closes an access to the cavity 34, where the
latching element 25 is arranged. Hence, an access to the
latching element 25 is prevented by the locking member
4, when the locking member 4 is in the locking position
L. Further, two recesses 26a and 26b are formed in the
bottom guidance 22a. A detent46 is formed at the bottom
42e of the locking member 4 and is latched in the second
recess 26b so that the locking member 4 is additionally
latched at the connector 2 in the locked position L. The
first recess 26a allows for latching the locking member 4
at the connector 2 in the pre-locking position K, so that
the locking member 4 may be held captive at the con-
nector 2.

[0045] Fig. 5 is a schematic perspective view of the
mating connector 3 in an assembled state S where the
retainer 30 is fixed within the pocket 31. Two fixation
members 37 are formed at the retainer 30 and are in
engagement with a counter fixation member 38 are
formed at the pocket as an undercut. Each of the fixation
elements 37 is provided with polarizing elements 37a and
37b in the form of webs extending essentially in parallel
to the mating plug direction P’ along the fixation members
37. The polarizing elements 37a, 37b are arranged within
counter polarizing elements 38a and 38b, respectively,
which are formed as grooves extending in parallel to the
mating plug direction P’ at the inner circumference of the
pocket 31. The fixation members 37 extend from a base
39 of the retainer. The base 39 connects the fixation el-
ements 37 to the mating plug portion 33. Two contact
receptacles 33a, 33b are formed in the mating plug por-
tion 33 and each accommodate a contact element 6, i.e.
an electrical conductor of the mating plug element 3.
[0046] Fig. 6 shows the retainer 30 in a schematic per-
spective view in a pre-assembled state R of the mating
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plug connector 3. Here, the retainer 30 is withdrawn from
the pocket 31. Two of the fixation members 37 are pro-
vided with a latch 37c each, adapted to engage with the
counter fixation member 38 in the form of a circumferen-
tial groove in orderto affix the retainer 30 within the pocket
31.

[0047] Fig. 7 shows the retainer 30 in a schematic top
view. Here it becomes apparent that the latches 37c on
the fixation members 37 radially protrude beyond the out-
er circumference of the base 39 and are arranged sym-
metrically to each other with respect to the central axis
C. The polarizing elements 37a and 37b also radially pro-
trude beyond the outer circumference of the base 39.
However, in contrast to the latches 37c, the polarizing
elements 37a and 37b are arranged asymmetrically to
each other with respect to the central axis C in order to
define one single angle of rotation under which the re-
tainer 30 is to be introduced into the pocket 31.

[0048] Fig. 8 shows the mating connector 3 in the as-
sembled state S, where the retainer 30 is inserted into
the pocket 31 and the fixation members 37 on the retainer
30 are in engagement with the counter fixation members
38 within the pocket 31. The latches 37¢ on the fixation
members protrude radially into the counter fixation mem-
ber 38 which is formed as a groove extending along the
inner circumference of the pocket 31. Thereby, the fixa-
tion members 37 and the counter fixation members 38
are in engagement with each other in a positive-fit man-
ner. Tips of the fixation members 37, in particular of the
latches 37c, are arranged below respective edges of the
groove forming the counter fixation member 38 so that
the retainer 30 is supported in the pocket in a robust way
in the mating plug direction P’.

[0049] Fig. 9is a schematic cross-sectional view along
the central axis C of another embodiment of a plug-in
connectorassembly 1’ according to the presentinvention
in the final state F. The plug-in connector assembly 1’
comprises a connector 2’, a mating connector 3’ and a
locking member 4’ which are formed and function similar
to those of the embodiment of the plug-in connector as-
sembly 1 described above. For the sake of brevity, only
the differences between the plug-in connector assembly
1 and the plug-in connector assembly 1’ will be explained
in the following. ldentical or similar elements which may
have identical or similar functions in both embodiments
of the plug-in connector assembly 1, 1’ will in the following
be denoted with the same reference numeral provided
with an apostrophe.

[0050] In the final state F of the plug-in connector as-
sembly 1’, the mating connector 3’ is in the assembled
state S, the connector 2’ and the mating connector 3’ are
in the fully mated position F’ and the locking member 4’
is in the locking position L. Latching elements 25’ of the
connector 2’ provide a latching recess 25a’ each which
engage with a counter latching element 35a’ of a retainer
30’ of the mating connector 3’ each. The latching ele-
ments 25’ and counter latching elements 35a’ may be
arranged symmetrically to each other with respect to the
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central axis C. They may be arranged so that they do not
interfere with fixation members 37’ of the retainer 30’
which provide latches 37¢ engaging the counter fixation
member 38. By providing the latching elements 25’, or in
particular two latching elements 25’ as shown herein, the
retention forces of a primary lock of the plug-in connector
assembly 1’ may be enhanced, e.g. essentially doubled
with respect to the retention forces of the plug-in connec-
tor assembly 1. Other functions of the plug-in connector
assembly 1’, i.e. blocking and secondary locking func-
tions of the locking member 4’ remain the same as those
of the locking member 4.

[0051] Fig. 10 is a schematic cross-sectional perspec-
tive view of the plug-in connector assembly 1’ in the final
state F. Here it becomes apparent that the locking mem-
ber 4 may comprise several shafts 41’ which extend
essentially in parallel to the actuation direction A. The
shafts 41’ may serve for carrying counter locking organs
35’ (not shown) of the locking member 4’ for locking the
connector 2’ to the mating connector 3’, e.g. as secondary
locking elements. The shafts 41’ may further serve for
supporting the latches 25’ in the fully mated position M
so thatthey are prevented from deflection. Moreover, the
shafts 41’ may provide blocking organs 43’ (not shown)
for blocking the locking member 4’ in the pre-locking po-
sition K, before the connector 2’ and the mating connector
3’ are in the fully mated position M. Fig. 11 is a schematic
perspective view of a plug-in connector assembly 100
according to the prior art. The plug-in connector assem-
bly 100 comprises a connector 102, a mating connector
103 and a locking member 104. In the final state F’ of the
plug-in connector assembly 100 according to the prior
art, the connector 102 and the mating connector 103 are
in the fully mated state M’ and the locking member 104
is in the locked position L.

[0052] Fig. 12 is schematic cross-sectional view of the
plug-in connector assembly 100 according to the prior
art along a central axis C’ of the plug-in connector as-
sembly 100. The connector 102 and the mating connec-
tor 103 are in the fully mated state M’, where a plug portion
124 of the connector 102 is inserted into a mating plug
portion 133 of the mating connector 103 in order to con-
tact the contact elements 106 of the plug-in connector
assembly 100 in an electrically conductive manner.
[0053] In the fully mated state M’, the connector 102
is in engagement with a pocket 131 of the mating con-
nector 103. In particular, latching elements 125 on the
connector 102 radially protrude therefrom into a counter
fixation member 138 formed as a groove extending along
the inner circumference of the pocket 131. Thereby, the
connector 102 is directly latched to the pocket 131, while
a retainer 130 of the mating connector 103 is independ-
ently fixed within the pocket 131. Further, in a pre-locking
position K’, the locking member 104 juts into the connec-
tor 102 through respective openings 122 formed in a
housing 102 of the connector 2 into an interior 121 of the
housing 120.

[0054] Fig. 13 shows the plug-in connector assembly
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100 according to the prior art in schematic cross-section-
al view along the central axis C’ in the final state F’. Here,
the connector 102 and the mating connector 103 are in
the fully mated state M’. The locking member 104 is
moved downwards along the plug direction P’ until reach-
ing the locking position L’. In the locking position L’ of the
locking member 104, the shafts 141 of the locking mem-
ber 104 are arranged snugly between the mating plug
portion 133 and the latching elements 125 so that the
latching elements 125 are supported laterally and pre-
vented from being deflected radially towards the central
axis C’ and thereby withdrawn from the counter fixation
members 138. In other words, the shafts 141 block the
latching elements 125 in order to prevent disengagement
of the latching elements 125 and the counter fixation
members 138.

[0055] Fig. 14 is a schematic perspective view of the
retainer 130 of a plug-in connector assembly 100 accord-
ing to the prior artin a pre-assembled state R’, where the
retainer 130 is withdrawn from the pocket 131. Here it
becomes apparent that the retainer 130 is merely pro-
vided with fixation members 137 in the form of small boss-
es slightly protruding laterally from an outer circumfer-
ence of the retainer in order to engage with the counter
fixation elements 138 within the pocket 131 so that the
retainer is prevented from falling out of the pocket 138 in
the mating plug direction P’. However, in contrast to the
fixation members 38 according to the present invention,
the fixation members 138 according to the prior art do
not allow for generating retention forces acting opposite
to the mating plug direction P’ which are bigger than 120
N.

[0056] Deviations from the above-described embodi-
ments of a plug-in connector assembly 1 according to
the presentinvention are possible without departing from
the scope of the invention. The connector 2 may be pro-
vided with a housing 20 having an interior 21 which may
be formed as required for accommodating the locking
member 4, electrical components 5, contact elements 6
and may have a plug portion 24 formed as required for
complementing a mating plug portion 33 of the mating
connector 3. The connector 2 and the mating connector
3 may be provided with contact elements 6 in whatever
form and number required for establishing a desired elec-
trical connection. Guidances 22, shafts 41, blocking or-
gans 23, blocking recesses 23a, stops 23b, latching el-
ements 25, counter catches 23c, latching recesses 25a,
cavities 34, counter locking organs 35, de-blocking or-
gans 36, fixation members 37, counter fixation members
38, actuating sections 42, lateral faces 42a, cover sec-
tions 42b, ribbings 42c, tops 42d, bottom 42e, blocking
organs 43, catches 43a, vertical extensions 44, locking
organs 45, detents 46, first and second recesses 26a,
26b, contact receptacles 33a, polarizing elements 37a,
37b, counter polarizing elements 38a, 38b, recesses 39a
and latches 37c may be provided in any form and number
desired for fulfilling their respective function. The housing
20 may comprise one or more components, e.g. shells
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or casing parts.

[0057] The locking member 4, 4 may have several
functions. A first function may be to signalize the pre-
mated position N in that the locking member 4, 4’ and/or
front face 42f prevent movement of the locking member
4tothelocking position L. A second function of the locking
member 4, 4 may be that it prevents deflection of the
latch 25, 25’ in the fully mated position M, i.e. the locking
member 4, 4 may act as a CPA securing the correct
position of the plug-in connector assembly 1 in the fully
mated position M and may secure the latching element
25, 25’ acting as a primary lock. A third function of the
locking member may be to directly lock the connector 2,
2’ to the mating connector 3, 3’ by the locking organ 45
serving as a secondary locking element, e.g. when a first
locking element, such as the latching element 25, 25’ is
at hand. A fourth function of the locking member 4, 4’
may be to close an access to the latching element 25 in
the fully mated position M, i.e. to prevent accessing any
latch release area which may be located in a cavity 34.

Claims

1. Electrical plug-in connector assembly (1), compris-
ing a connector (2), a mating connector (3) adapted
to be mated with the connector (2) along a plug di-
rection (P), and a locking member (4) adapted to be
moved in an actuation direction (A), wherein in afinal
state (F) of the plug-in connector assembly (1), the
connector (2) is in a fully mated position (M) with the
mating connector (3) and the locking member (4) is
in a locking position (L) where it is supported at least
at the connector (2) and secures the connector (2)
and the mating connector (3) in the fully mated po-
sition (M), characterised in that the actuation direc-
tion (A) extends essentially perpendicularly to the
plug direction (P) and in that the locking member (4)
is in mesh with the mating connector (3) at least in
the final state (F).

2. Plug-in connector assembly (1) according to claim
1, characterised in that a locking organ (45) of the
locking member (4) is arranged behind a counter
locking organ (35) of the mating connector (3) in the
plug direction (P).

3. Plug-in connector assembly (1) according to claim
2, characterised in that the locking element (45) is
atleast partially formed as a sliding bolt and the coun-
ter locking organ (35) is at least partially formed as
a lug interleaving with the locking organ (45) in a
projection along the plug direction (P).

4. Plug-in connector assembly (1) according to at least
of claims 1 to 3, characterised in that the locking
member (4) comprises a blocking organ (43) and the
connector (2) comprises a stop (23b), wherein in a
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10.

1.

pre-mated position (N) of the connector (2) and the
mating connector (3), an actuation of the locking
member (4) is limited at the stop (23c) by the blocking
organ (43).

Plug-in connector assembly (1) according to claim
4, characterised in that in the fully mated position
(M), a de-blocking organ (36) of the mating connector
(3) releases the blocking organ (43) from the stop
(23b) so that the locking member (4) is transferrable
from a pre-locking position (K) into the locking posi-
tion (L).

Plug-in connector assembly (1) according to claim 4
or 5, characterised in that in the locking position
(L) a catch (43a) formed at the blocking organ (43)
is in engagement with a counter catch (23c) of the
connector (2), so that the locking member (4) is
latched at the connector (2) in the locking position

(L).

Plug-in connector assembly (1) according to at least
one of claims 1 to 6, characterised in that the mat-
ing connector (3) comprises a retainer (30) providing
a counter latching element (35a) and the connector
(2) comprises a latching element (25), wherein in the
fully mated position (M), the latching element (25)
and the counter latching element (35a) prevent
movements of the connector (2) with respect to the
mating connector at least against the plug direction

(P).

Plug-in connector assembly (1) according to claim
7, characterised in that the at least one counter
latching element (35a) is formed as a nose extending
from a mating plug portion (33) of the mating con-
nector (3) essentially radially away from a central
axis (C) of the plug-in connector assembly (1).

Plug-in connector assembly (1) according to claim 7
or 8, characterised in that the latching element (25)
and the counter latching element (35a) are at least
a part of a primary lock, and in that the locking mem-
ber (4) is at least a part of a secondary lock, wherein
the primary lock and the secondary lock independ-
ently of each other lock the connector (2) and the
mating connector (3) in the fully mated position (M).

Plug-in connector assembly (1) according to at least
one of claims 7 to 9, characterised in that a move-
ment of the locking member (4) in the actuation di-
rection (A) is blocked at the latching element (25)
and/or the counter latching element (35a) in a pre-
mated position (N) of the connector (2).

Plug-in connector assembly (1) according to at least
one of claims 7 to 10, characterised in that the lock-
ing member (4) at least restricts an access to the



12.

13.

14.

15.

16.

17.
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latching element (25) and/or the counter latching el-
ement (35a) from outside the plug-in connector as-
sembly (1) in the final state (F).

Connector (2) for an electrical plug-in connector as-
sembly (1), the connector (2) adapted to be mated
in a plug direction (P) with a mating connector (3) of
the plug-in connector assembly (1) and comprising
aguidance (22a, 22b) defining an actuation direction
(A) of a locking member (4) for securing the connec-
tor (2) in a fully mated position (M) with the mating
connector (3), characterised in that the actuation
direction (A) extends essentially perpendicularly to
the plug direction (P) and in that the guidance (22a,
22b) is at least partially adapted to support the lock-
ing member (4) in a direction opposite to the plug
direction (P).

Connector (2) according to claim 12, characterised
in that the connector (2) comprises a housing (20)
which is provided with an opening (22) to said guid-
ance (22a, 22b), wherein the opening (22) is ar-
ranged laterally at the housing (20) and faces into a
direction essentially perpendicular to the plug direc-
tion (P).

Connector (2) according to claim 12 or 13, charac-
terised in that the guidance (22a, 22b) is provided
with a stop (23b) facing opposite to the actuation
direction (A), so that in a pre-mated position (N) of
the connector (2), movements of the locking member
(4) in the actuation direction (A) are limited at the
stop (23b).

Mating connector (3) for an electrical plug-in connec-
tor assembly (1), the mating connector (3) adapted
to be brought into a fully mated position (M) with a
connector (2) of the plug-in connector assembly (1)
along a mating plug direction (P’), characterised by
a counter locking organ (35) at least partially extend-
ing perpendicularly to the mating plug direction (P’)
and facing opposite to the mating plug direction (P’)
in order to support a locking organ (45) at the mating
connector (3) for locking the connector (2) and the
mating connector (3) in the fully mated position (M).

Mating connector (3) according to claim 15, charac-
terised by a de-blocking organ (36) at least partially
protruding from the mating connector (3) in the mat-
ing plug direction (P’) and adapted torelease a block-
ing organ (23) of a locking member (4) for securing
the connector (2) and the mating connector (3) in the
fully mated position (M).

Mating connector (3) according to claim 15 or 16,
characterised in that the mating connector (3) com-
prises a mating plug portion (33) provided with a
counter latching element (35a) adapted to engage a
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20.
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latching element (25) of the connector (2) in order to
prevent movements of the mating connector (3) with
respect to the connector (2) at least opposite to the
mating plug direction (P’).

Mating connector (3) according to claim 17, charac-
terised in that a cavity (34) for at least partially re-
ceiving a plug portion of the connector (2) is formed
between the counter latching element (35a) and a
wall of the mating connector (3).

Mating connector (3) according to claim at least one
of claims 15 to 18, characterised in that the mating
connector (3) comprises a retainer (30) accommo-
dated in a pocket (31) of the mating connector (3),
wherein the counter locking organ (35) is formed at
the retainer (30).

Mating connector (3) according to claim 19, charac-
terised in that the retainer (30) is provided with at
least one fixation member (37) and the pocket (31)
is provided with at least one counter fixation member
(38), wherein in an assembled state (S) of the mating
connector (3), the fixation member (37) isin engage-
ment with the counter fixation member (38) so that
the retainer (30) is locked within the pocket (31).
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