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Description

1. Field of the invention

[0001] The present disclosure relates to an electrical
connector system comprising a connector housing and
a connector position assurance (CPA) device adapted
to be movable along the connector housing between a
closed position and an open position.

2. Technical background

[0002] Electrical connector systems are well known in
the art. A connector is typically connected with a corre-
sponding counter connector in order to establish an elec-
trical connection between both components.

[0003] Connector position assurance (CPA) devices
are often used to ensure that electrical connectors are
securely and correctly mated. They are typically used in
applications where connector disengagement or incom-
plete mating could have serious consequences, such as
in aerospace or automotive industries. CPA devices may
be mated with the connector after the connector is cou-
pled to the corresponding counter connector. Such a
CPA device is designed such that a mating to the con-
nector is only possible if the connector is correctly cou-
pled to the corresponding counter connector, i.e. the CPA
device cannot be moved from an open position to a
closed position if the connector is in an uncoupled or
incorrectly coupled condition.

[0004] Fig. 1 illustrates a CPA device 1 according to
the prior art. It comprises a longitudinal locking arm 2
with a locking element 3 at its free end. Fig. 2 illustrates
the CPA device 1 of Fig. 1 arranged on a connector hous-
ing 4. Generally, the CPA device 1 is configured to be
moved on the connector housing 4, as is indicated with
the arrow in Fig. 2. Movement of the CPA device 1 from
the open position illustrated in Fig. 2 to the closed position
is blocked, since the locking element 3 of the CPA device
1 is in blocking contact with a blocking nose 5 of the
connector housing 4. Only after proper mating with the
corresponding counter connector, the locking arm 2 is
deflected and the blocking contact between the locking
element 3 of the CPA device 1 and the blocking nose 5
of the connector housing 4 is released such that the CPA
device 1 can be moved to the closed position in which
the locking element 3 of the CPA device 1 is moved past
the blocking nose 5 of the connector housing 4.

[0005] The movement of the CPA device 1 from the
open position to the closed position requires certain op-
erating space. The connector housing 4 must provide for
sufficient large free space along its height allowing for
the deflection of the locking arm 2. In a typical prior art
system, the clearance allowing for the deflection of the
locking arm 2 has a height of more than 2 mm. It is, how-
ever, desired to reduce the overall dimensions of electri-
cal connector systems.

[0006] There is thus a need for an improved electrical
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connector system which preferably has reduced size and
can be easily assembled.

[0007] This and other problems, which may become
apparent to the skilled person in view of the present dis-
closure, are solved by an electrical connector system of
claim 1.

3. Summary of the invention

[0008] One aspect of the disclosure relates to an elec-
trical connector system. The electrical connector system
comprises a connector and preferably also a correspond-
ing counter connector for establishing an electrical con-
nection between both components, as willbe appreciated
by the person skilled in the art. The connector may be a
H-MTD ("HighSpeed Modular Twisted-Pair Data") con-
nector, for example a female H-MTD connector. H-MTD
transmission typically requires very tight tolerances, usu-
ally tighter than the ones required for the transmission of
standard signals.

[0009] The connector comprises a connector housing
and a connector position assurance (CPA) device adapt-
ed to be movable along the connector housing between
a closed position and an open position. The connector
housing may encompass a terminal carrier and/or the
electrical terminal(s). The connector housing may have
an elongated form with a longitudinal direction along
which it may receive one or more straight electrical ter-
minals.

[0010] The CPA device may be arranged at least par-
tially on the outer surface of the connector housing, such
that it is accessible from the outside. The CPA device
may have one or more grip surfaces, which may allow
for an operator to move the CPA device between the
open and closed positions. For moving the CPA device
between the open and closed positions, the CPA device
may be moved along the mating direction of the connec-
tor. The mating direction of the connector may corre-
spond to the elongated dimension of the connector hous-
ing. The mating direction of the connector may corre-
spond to the longitudinal direction along which the con-
nector housing is adapted to receive one or more straight
electrical terminals. Thus, in the closed position, the CPA
device may be located closer to the mating opening of
the connector housing, compared to the open position.
[0011] The electrical connector system may be config-
ured such that, when the connector is not correctly cou-
pled to the corresponding counter connector, movement
of the CPA device from the open position to the closed
position is blocked. On the other hand, the electrical con-
nector system may be configured such that, when the
connectoris correctly coupled to the corresponding coun-
ter connector, movement of the CPA device from the
open position to the closed position is enabled. In the
closed position, the CPA device may lock the connector
to the corresponding counter connector, blocking unmat-
ing of the connector with the corresponding counter con-
nector. In the open position, the CPA device may not lock
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mating or unmating of the connector with the correspond-
ing counter connector.

[0012] The CPA device has two locking arms extend-
ing along a mating direction of the connector housing and
configured to be deflectable away from each other from
a rest position to a deflected position. The locking arms
may have an elongated form which may extend along
the mating direction of the connector. Each of the two
locking arms is configured such that it can be deflected
in a direction away from the other locking arm. If not de-
flected, the locking arms are in the rest position.

[0013] When the locking arms are in the rest position,
a blocking abutment of the locking arms with the connec-
tor housing prevents movement of the CPA device from
the open position to the closed position. Thus, in this
configuration, the locking arms may be in contact with
the connector housing such that the CPA device cannot
be moved from the open position to the closed position.
For example, a blocking means of the locking arms may
engage a corresponding blocking means of the connec-
tor housing when trying to move the CPA device from
the open position to the closed position.

[0014] When the locking arms are deflected to the de-
flected position, the blocking abutment of the locking
arms with the connector housing is released allowing a
movement of the CPA device from the open position to
the closed position. Thus, in this configuration, move-
ment of the CPA device from the open position to the
closed position is preferably not blocked by any interplay
between the CPA device and the connector housing, and
the CPA device may be freely moved from the open po-
sition to the closed position. For example, by deflecting
the locking arms to the deflected position, the blocking
means of the locking arms are not engaging the corre-
sponding blocking means of the connector housing when
moving the CPA device from the open position to the
closed position.

[0015] The inventors have found that by configuring
the locking arms such that they are deflectable away from
each other, i.e. by providing locking arms deflecting side-
wards, a planar CPA can be provided for which requires
less operating space. Particularly, the height of the con-
nector can be reduced, thereby reducing the overall di-
mensions of the electrical connector system.

[0016] Preferably, the connectorsystemis alinear sys-
tem in which the mating direction of the connector hous-
ing, the movement direction of the CPA device between
the open and closed positions, and the insertion direction
of a terminal and/or electrical terminal to the connector
housing are parallel to each other.

[0017] Preferably, the lateral deflection of each arm
between the rest position and the deflected position is in
the range of 0.4-1.4 mm, further preferred in the range
of 0.6-1.2 mm, further preferred in the range of 0.8-1.0
mm.

[0018] Preferably, each locking arm of the CPA device
comprises a rounded bead at the end of the arm, and a
blockingwedge on the inner side of the locking arm facing
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towards the other locking arm. Preferably, the blocking
wedge has a blocking face facing the mating direction.
The rounded beads may interact with corresponding
means provided on the counter connector such that,
when the counter connector is mated with the connector,
the locking arms are being deflected. The rounded beads
may thus be configured such that they may be engaged
to deflect the locking arms. The blocking wedge may be
configured such that it provides for the blocking abutment
with the connector housing when the locking arms are in
the rest position and the CPA device is moved from the
open position towards the closed position. The blocking
abutment, however, hinders the CPA device from reach-
ing the closed position. In this context, the blocking face
of the blocking wedge may engage a corresponding
blocking surface of the counter connector housing.
[0019] Preferably, the system further comprises a
counter connector housing, e.g. of the corresponding
counter connector. The counter connector housing pref-
erably comprises deflection guide means configured to
urge a movement of the locking arms of the CPA device
from the rest position to the deflected position upon mat-
ing the connector housing with the counter connector
housing. For example, when the CPA device is in the rest
position and the counter connector housing is being mat-
ed with the connector housing, the deflection guide
means may come into contact with the locking arms of
the CPA device, preferably with the rounded beads at
the end of the arms, and urge the locking arms to deflect
away from each other. In this manner, the blocking abut-
ment of the locking arms with the connector housing is
preferably released. Accordingly, when the locking arms
are deflected to the deflected position and the blocking
abutmentisreleased, the CPA device can be moved from
the open position to the closed position, in which it locks
the connector housing to the counter connector housing.
[0020] Preferably, the CPA device comprises a retain-
ing element, wherein the retaining element of the CPA
device is in blocking abutment with a stopping face of the
connector housing when the CPA device is in the open
position preventing removal of the CPA device from the
connector housing along a longitudinal direction of the
connector housing. The longitudinal direction of the con-
nector housing may be parallel to the (un)mating direction
of the system. Preferably, the CPA device is in the open
position when the retaining element of the CPA device
is in blocking abutment with the stopping face of the con-
nector housing. Thus, when moving the CPA device from
the closed position to the open position, the blocking
abutment limits further longitudinal movement of the CPA
device, and prevents an unwanted removal of the CPA
device from the connector housing.

[0021] Ina preferred embodiment, the connectorhous-
ing comprises a longitudinally extending guide portion at
least partially supporting the CPA device. The CPA de-
vice may atleast partially be provided on the guide portion
in a movable manner. The guide portion may be adapted
to allow for the movement of the CPA device from the
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open position to the closed position. The guide portion
may be adapted to guide the movement of the CPA de-
vice between the open position and the closed position.
The guide portion may have an elongated form extending
along the main movement direction of the CPA device.
The provision of the longitudinally extending guide por-
tion may facilitate handling of the electrical connector
system, particularly the operation of the CPA device.
[0022] Preferably, the guide portion comprises two
counter blocking wedges protruding outwardly away from
each other. Preferably, each counter blocking wedge has
a blocking face facing opposite to the mating direction.
The counter blocking wedges may interact with the block-
ing wedges of the CPA device to block movement of the
CPA device from the open position to the closed position.
For example, when the locking arms are in the rest po-
sition, the counter blocking wedges of the guide portion,
preferably the blocking faces of the counter blocking
wedges, may come into blocking abutment with the lock-
ing arms (preferably with the blocking faces of the block-
ing wedges of the locking arms) to prevent movement of
the CPA device from the open position to the closed po-
sition. When the locking arms are in the deflected posi-
tion, the blocking faces of the counter blocking wedges
may be released from the locking arms, allowing for
movement of the CPA device from the open position to
the closed position. This allows for a secure CPA func-
tionality of the CPA device.

[0023] Preferably, the CPA device comprises a main
body accessible from outside and two side bodies ex-
tending from the main body, wherein the main body and
the side bodies encompass the geode portion of the con-
nector housing at least partially, and wherein the locking
arms are arranged separately on the side bodies. The
side bodies of the CPA device may extend away from
the main body such that the CPA device has a U-shaped
cross section. This U-shaped cross section may be di-
mensioned such that it receives the guide portion of the
connector housing at least partially. In this manner, a
secure alignment of the CPA device to the guide portion
can be provided for.

[0024] Preferably, the side bodies of the CPA device
comprise two opposite snap protrusions configured to
prevent removal of the CPA device from the counter
housing along a vertical direction of the connector hous-
ing. When trying to remove the CPA device along the
vertical direction, i.e. lifting the CPA device away from
the connector housing, the snap protrusions of the CPA
device may engage respective portions of the connector
housing to block the removal of the CPA device. This
provides for a secure fixation of the CPA device to the
connector housing.

[0025] Preferably, the side bodies are pivotable con-
nected to the main body such that upon assembly of the
CPA device to the connector housing, the side bodes
pivot around a longitudinal axis of the connector housing
and allowing for the snap protrusions to move past the
guide portion of the connector housing. When attaching
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the CPA device to the connector housing, the side bodies
may come into contact with the connector housing. Pref-
erably, the snap protrusions of the side bodies may en-
gage the connector housing such that the side bodies
are urged away from each other so that the snap protru-
sions can move past the guide portion of the connector
housing. Once having moved past the guide portion, the
side bodies may snap back, and the snap protrusions
may reach being the guide portion of the connector hous-
ing preventing removal of the CPA device from the con-
nector housing along the vertical direction. In this man-
ner, a snap lock mechanism may be provided for. This
may facilitate assembly of the connector system.
[0026] Preferably, the guide portion is arranged de-
flectable around a lateral axis of the connector housing
between an idle position and a twisted position. The lat-
eral axis may be perpendicular to the mating direction.
In the idle position, the guide portion (and preferably the
main movement direction of the CPA device supported
by the guide portion) may be aligned parallel to the mating
direction. In the twisted position, however, the alignment
may not be parallel any longer. Preferably, when the
guide portion is in the idle position, a first free end of the
guide portion facing the mating opening of the connector
housing is adapted to come into blocking contact with a
counter connector housing mated with the connector
housing. This blocking contact may prevent unmating of
the counter connector housing. Preferably, when the
guide portion is in the twisted position, the blocking con-
tact of the first free end of the guide portion with the coun-
ter connectorhousingis released. Thus, the guide portion
of the connector housing provide for a locking function
to the counter connector housing. In order to unmate the
connector system, the guide portion is to be deflected to
the twisted position in which the locking function is re-
leased. Preferably, in order to deflect the guide portion,
an operator may press on the CPA device being in the
open position causing the guide portion supporting the
CPA device to deflect to the twisted position. In this man-
ner, a secure handling of the connector system is pro-
vided for.

[0027] Preferably, the guide portion has a second free
end opposite of the first free end, wherein the guide por-
tionis supported by a twistable bridge portion ata position
between the two free ends. Thus, deflection of the guide
portion causes a rocking movement of the guide portion:
Urging the second free end downwards will cause the
first end to move upwards. Preferably, the second free
end of the guide portion is covered by the CPA device in
the open position. Thus, in order to move the second
end, the operator will have to act on the CPA device.
Preferably, vertically pressing onto the CPA device in the
open position urges the guide portion to deflect. Vertically
pressing onto the CPA device in the open position may
cause a pivotal movement of the CPA device and of the
guide portion: The second end of the guide portion is
urged downwards along the vertical direction, i.e. to-
wards the center of the connector housing, such that the
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first end of the guide portion moves upward along the
vertical direction, i.e. away from the center of the con-
nector housing. This facilitates easy handling of the con-
nector system.

[0028] Preferably, when the guide portion is deflected
from the idle position to the twisted position, the first free
end of the guide portion is deflected by 0.7-1.2 mm, fur-
ther preferred by 0.8-1.1 mm, further preferred by 0.9-1.0
mm. This movement may be such that a locking function
of the connector housing (e.g. of the guide portion) to the
counter connector housing is released.

[0029] Preferably, the connector housing further com-
prises a deflectable cover portion covering the first free
end of the guide portion in the idle position. The cover
portion may cover and protect the lock of the connector
housing (e.g. the guide portion) to the counter connector
housing. Preferably, the cover portion has a deflectable
end pointing away from the mating opening of the con-
nector housing. For example, the cover portion may be
essentially rectangular with only one side thereof linked
to the remainder of the connector housing, this side being
opposite to the deflectable end of the cover portion. Pref-
erably, when the guide portion is deflected from the idle
position to the twisted position, the deflectable cover is
contacted by the guide portion and urged to deflect al-
lowing for the guide portion to reach the twisted position.
Thus, when deflecting the guide portion, the cover is be-
ing deflected as well. The deflection of the cover may
provide room for the full deflection of the guide portion
from the idle position to the twisted position to release
the counter connector housing. By providing for the de-
flectable cover, the overall size of the connector system
can be reduced.

[0030] Preferably, the cover portion comprises a later-
ally extending hook adapted to come into blocking con-
tact with a blocking protrusion of the connector housing
limiting deflection of the cover such that the deflectable
end of the cover is preferably adapted to deflect by at
most 0.5-1.0 mm, further preferred by at most 0.6-0.9
mm, further preferred by at most 0.7-0.8 mm. Thus, the
connector system is arranged such that the cover can
only be deflected by a defined amount, enabling release
of the lock of the guide portion to the counter connector
housing while reducing the risk of damaging the cover
during operation.

[0031] Preferably,the CPAdevice comprises tabs sep-
arate from the locking arms. These tabs may extend lat-
erally from the CPA device, i.e. in a direction perpendic-
ular to the movement direction of the CPA device be-
tween the open and closed positions. Preferably, when
the CPA device is in the closed position, the tabs are in
blocking abutmentwith the connector housing preventing
a pivotal movement of the CPA device relative to the
connector housing. For example, the tabs may be atleast
partially covered by the connector housing such that the
CPA device cannot be pivoted, such that unlocking of
the guide portion from the counter connector housing as
described above is preferably prevented. Preferably,
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when the CPA device is in the open position, the blocking
abutment of the tabs with the connector housing is re-
leased. With this arrangement, unlocking of the guide
portion from the counter connector housing as described
above is only enabled with the CPA device is in the open
position. This improves security of the connector system.
[0032] The person skilled in the art understands that
the size reduction of the electrical connector system may
particularly be achieved by providing the CPA device with
locking arms deflectable sidewards, and/or by providing
the deflectable cover.

[0033] Accordingly, a further aspect of the present dis-
closure relates to a connector housing having a deflecta-
ble cover portion covering a locking zone of the connector
housing, which is adapted forlocking the connector hous-
ing to a corresponding counter connector. The cover por-
tion may preferably be configured as described above.
The cover portion may cover and protect the lock of the
connector housing to the counter connector housing,
preferably as described above. Preferably, the cover por-
tion has a deflectable end pointing away from the mating
opening of the connector housing. For example, the cov-
er portion may be essentially rectangular with only one
side thereof linked to the remainder of the connector
housing, this side being opposite to the deflectable end
of the cover portion. In a preferred embodiment, the con-
nector housing may interact with a CPA device as de-
scribed above.

[0034] Preferably, the connector housing comprises a
(preferably longitudinally extending) guide portion which
may further preferred be configured for supporting a CPA
device atleast partially. The guide portion and/or the CPA
device may preferably be configured as described above.
The CPA device may at least partially be provided on the
guide portion in a movable manner, and the guide portion
may be adapted to allow for the movement of the CPA
device from the open position to the closed position. Pref-
erably, the guide portion is arranged deflectable around
a lateral axis of the connector housing between an idle
position and a twisted position. When the guide portion
is deflected from the idle position to the twisted position,
the deflectable cover is contacted by the guide portion
and urged to deflect allowing for the guide portion toreach
the twisted position. The deflection of the cover may pro-
vide room for the full deflection of the guide portion from
the idle position to the twisted position to release the
counter connector housing, preferably as described
above.

[0035] A further aspect of the present disclosure re-
lates to the use of an electrical connector system as de-
scribed above. As will be appreciated by the person
skilled in the art, a method of using such electrical con-
nector system may comprise providing the connector
housing with the CPA device in the open position, cou-
pling the connector housing to a counter connector hous-
ing, and moving the CPA device to the closed position.
The method may alternatively or further comprise moving
the CPA device to the open position, pushing on the CPA
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device to cause a pivotal movement of the guide portion
to release the lock of the guide portion with the counter
connector housing, and uncoupling the counter connec-
tor housing from the connector housing.

4. Description of preferred embodiments

[0036] In the following the present invention is de-
scribed with reference to the accompanying figures. In
the figures, similar elements are provided with the same
reference signs.

Fig. 1 illustrates a CPA device according to the prior
art;

Fig. 2 illustrates a cross section of the CPA device
of Fig. 1 arranged on a connector housing according
to the prior art;

Fig. 3 illustrates individual components of an electri-
cal connector system according to an embodiment
of the invention;

Fig. 4 illustrates a CPA device according to an em-
bodiment of the invention;

Fig. 5 illustrates a connector housing according to
an embodiment of the invention;

Fig. 6 illustrates four different configurations of an
electrical connector system according to an embod-
iment of the invention;

Fig. 7 illustrates an electrical connector system ac-
cording to an embodiment of the invention;

Fig. 8illustrates a counter connector housing accord-
ing to an embodiment of the invention;

Fig. 9 illustrates the interplay of various components
of an electrical connector system according to an
embodiment of the invention;

Fig. 10 illustrates the interplay of various compo-
nents of the electrical connector of Fig. 9 in a different
configuration;

Fig. 11 illustrates the electrical connector system of
Fig. 7 in a different configuration;

Fig. 12 illustrates the interplay of various compo-
nents of the electrical connector system of Fig. 9 in
a different configuration;

Fig. 13 illustrates a section of a connector housing
according to an embodiment of the invention;

Fig. 14 illustrates a cross section of an electrical con-
nector system according to an embodiment of the
invention;

Fig. 15 illustrates a cross section of the electrical
connector system of Fig. 14 in a different configura-
tion.

[0037] Fig. 3illustrates an electrical connector system
in a pre-assembled configuration. The system comprises
a CPA device 10, a connector housing 20, a sealing el-
ement 30, a terminal carrier 40, electrical terminals 50
(e.g. H-MTD terminals), and a terminal position assur-
ance (TPA) device 60. Preferably, the insertion direction
of the electrical terminals 50 into the terminal carrier 40
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is parallel to the insertion direction of the terminal carrier
40 into the connector housing 20, which is preferably
parallel to the principal movement direction of the CPA
device 10 between the open and closed positions when
mounted to the connector housing 20, which is preferably
parallel to the mating direction of the connector housing
20 to a corresponding counter connector housing.
[0038] Fig. 4 illustrates a CPA device 10 according to
an embodiment of the invention, corresponding to that
illustrated in Fig. 3. The CPA device 10 has an elongated
form, and is mirror-symmetric about its longitudinal axis.
The CPA device 10 comprises two locking arms 11A,
11B extending along the longitudinal axis of the CPA de-
vice 10. The locking arms 11A, 11B can be deflected
away from each other from a rest position (shown in Fig.
4) to a deflected position. Each locking arm 11A, 11B
comprises a rounded bead 13A, 13B at its end, and a
blocking wedge 12A, 12B on the inner side of each lock-
ing arm 11A, 11B facing towards the other locking arm
11A, 11B. Further, the CPA device 10 comprises two
tabs 14A, 14B, which are laterally extending from the
CPA device 10.

[0039] Fig. 5illustrates the electrical connector system
of Fig. 3 in a semi-assembled configuration, in which the
CPA device 10 has not been assembled to the connector
housing 20. The connector housing 20 comprises a lon-
gitudinally extending guide portion 21. The guide portion
21 is in the idle position and thus oriented parallel to the
mating direction of the connector housing 20. The guide
portion 21 comprises two counter blocking wedges 24A,
24B protruding outwardly away from each other. Further,
the connector housing 20 comprises a deflectable cover
portion 22 comprising two laterally extending hooks (only
one such hook 23 is visible in Fig. 5). The cover portion
22 has a free end 26 point away from the mating opening
of the connector housing 20, i.e. the free end 26 is point-
ing towards the rear end of the connector housing 20.
[0040] Fig. 6illustrates a cross-section of four different
configurations of the electrical connector system of Fig.
3 during assembly of the CPA device 10 to the connector
housing 20. The CPA device 10 comprises a main body
15 and two side bodies 16A, 16B extending from the main
body 15 such that the CPA device 10 has a generally U-
shaped cross-section. Each one of the side bodies 16A,
16B comprises one of the two locking arms 11A, 11B.
Further, each one of the side bodies 16A, 16B comprises
a snap protrusion 17A, 17B. The snap protrusions 17A,
17B are provided on the inner side of the CPA device 10
such thatthey face each other. The CPA device 10 further
comprises a retaining element 19 on the main body 15
which, when the CPA device is fully coupled to the con-
nector housing 20, prevents removal of the CPA device
10 from the connector housing 20 along the longitudinal
direction of the connector housing 20.

[0041] Inafirststep (a), the CPA device 10 is arranged
on top of the connector housing 20. The snap protrusions
17A, 17B are contacting the guide portion 21 of the con-
nector housing 20.
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[0042] Inasecondstep (b),the CPAdevice 10is being
pushed downwards, i.e. onto the connector housing 20.
The interplay of the snap protrusions 17A, 17B with the
guide portion 21 causes the side bodies 16A, 16B to pivot
around the longitudinal axis of the CPA device 10.
[0043] In a third step (c), the CPA device 10 is further
pushed on the connector housing 20. The snap protru-
sions 17A, 17B of the pivoted side bodies 16A, 16B slide
downwards along the guide portion 21.

[0044] In a fourth step (d), the snap protrusions 17A,
17B have moved past the guide portion 21 such that the
side bodies 16A, 16B snap back to their original config-
uration. The snap protrusions 17A, 17B are reaching at
least partially around the guide portion 21 preventing an
upward removal of the CPA device 10, i.e. a removal
along the vertical direction of the connector housing 20.
Further, a removal along the longitudinal direction of the
connector housing 20 is prevented by a blocking abut-
ment of the retaining element 19 with a stopping face of
the guide portion 21 of the connector housing 20.
[0045] Fig. 7 illustrates the electrical connector system
of Fig. 3 in the assembled configuration. The CPA device
10is attached to the connector housing 20, in the manner
as described above with reference to Fig. 6. The CPA
device 10 can principally be moved along the longitudinal
direction or overall mating direction of the connector
housing 20, as is indicated with the arrow in Fig. 7. In the
configuration illustrated in Fig. 7, the CPA device 10 is
in the open position. In this configuration, the blocking
wedges 12A, 12B of the CPA device 10 are in blocking
abutment with counter blocking wedges 24A, 24B of the
connector housing. Movement of the CPA device 10 from
the open position to the closed position, i.e. moving the
CPA device 10 towards the mating opening of the con-
nector housing 20 (i.e. to the left in Fig. 7), is prevented
due to the blocking abutment. Moving the CPA device
10 to the closed position is only possible after proper
mating of the connector housing 20 with a corresponding
counter connector housing.

[0046] Fig. 8 illustrates a counter connector housing
70 which is adapted for mating with the connector hous-
ing 20 of Fig. 7. In Fig. 8, the mating opening of the counter
connector housing 70 is on the right side, which is adapt-
ed for insertion into the mating opening of the connector
housing 20. On the outer circumference of the counter
connector housing 70, there are provided deflection
guide means in the form of two protrusions 71A, 71B.
The protrusions 71A, 71B are configured to urge a move-
ment of the locking arms 11A, 11B of the CPA device 10
from the rest position to the deflection position upon mat-
ing the connector housing 20 with the counter connector
housing 70, as will be described with reference to Fig. 9.
The protrusions 71A, 71B are provided such that upon
insertion of the counter connector housing 70 into the
connector housing 20, each protrusion 71A, 71B comes
into contact with a rounded bead 13A, 13B of the CPA
device 10. The protrusions 71B, 71B have a form of a
parallelogram, with two sides being parallel to the mating
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direction and two sides being parallel to the wedged sur-
faces of the blocking wedge 12B and of the counter block-
ing wedge 24B.

[0047] Fig. 9 illustrates the interplay of one protrusion
71B of the counter connector housing 70 with one locking
arm 11B of the CPA device 10, when mating the counter
connector housing 70 with the connector housing 20. As
will be appreciated by the skilled person, the following
description similarly applies to the interplay of the other
protrusion 71A with the other locking arm 11A.

[0048] Upon mating of the counter connector housing
70 with the connector housing 20, i.e. when inserting the
counter connector housing 70 into the connector housing
20, the protrusion 71B comes into contact with the round-
ed bead 13B of the locking arm 11B. Upon further inser-
tion of the counter connector housing 70 into the connec-
tor housing 20, the protrusion 71B pushes the rounded
bead 13B outwardly, causing the locking arm 11B to de-
flect outwardly. This deflection is illustrated by means of
a dashed line in Fig. 9. When the locking arm 11B has
been sufficiently deflected allowing for the protrusion71B
to move past the rounded bead 13B and allowing for the
blocking wedge 12B of the locking arm 11B to move past
the counter blocking wedge 24B of the connector housing
20, the locking arm 11B is in the deflected position. The
counter connector housing 70 can be fully inserted into
the connector housing 20 to reach the fully mated posi-
tion, in which the protrusion 71B of the counter connector
housing 70 abuts the wedged surface of the blocking
wedge 24B of the connector housing 20.

[0049] In the deflected position of the locking arm 11B,
the blocking abutment of the blocking wedge 12B of the
CPA device 10 with the counter blocking wedge 24B of
the connector housing is released. Accordingly, the CPA
device 10 can now be moved to the closed position.
[0050] Fig. 10 illustrates the system of Fig. 9 in a dif-
ferent configuration, in which the CPA device 10 is in the
locked position. After proper mating of the counter con-
nector housing 70 with the connector housing 20, causing
deflection of the locking arm 11B to reach the deflected
position (cf. Fig. 9), the CPA device 10 is moved to the
closed position in which the blockingwedge 12B is moved
past the counter blocking wedge 24B of the connector
housing 20 and past the protrusion 71B of the counter
connector housing 70 such that the locking arm 11B de-
flects back to the rest position. Further movement of the
CPA device 10 is blocked by abutment of the counter
blocking wedge 24B with a stop face 18B of the CPA
device 10.

[0051] Fig. 11 illustrates the electrical connector sys-
tem of Fig. 7 in which the connector housing 20 is fully
mated with the counter connector housing 70 and in
which the CPA device 10is in the closed position. As can
be seen from Fig. 11, in the closed position, the tabs 14A,
14B of the CPA device 10 are at least partially covered
by projections 25A, 25B of the connector housing 20.
This prevents a pivotal movement of the CPA device 10
as will be described further below.
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[0052] Fig. 12 illustrates the interplay of the protrusion
71B of the counter connector housing 70 with the locking
arm 11B of the CPA device 10 when moving the CPA
device 10 from the closed position to the open position
to allow for unmating the counter connector housing 70
from the connector housing 20. When moving the CPA
device 10 to the open position, the wedged surface of
the blocking wedge 12B of the locking arm 11B slips
along the protrusion 71B of the counter connector hous-
ing 70 causing the locking arm 11B to deflect outwardly.
When the locking arm 11B has been sufficiently deflected
outwardly, allowing for the blocking wedge 12B to move
past the protrusion 71B and the counter blocking wedge
24B, the CPA device 10 can be retracted to the open
position.

[0053] Fig. 13 illustrates a section of the connector
housing 20 of Fig. 5, with a focus on the laterally extend-
ing hook 23 of the deflectable cover 22. Deflection of the
cover 22 outwardly, i.e. upwards in Fig. 13, is limited by
interplay of the hook 23 with a blocking protrusion 27 of
the connector housing 20. The clearance between the
hook 23 and the blocking protrusion 27 is 0.72 mm, such
that the free end 26 of the cover 22 can be deflected by
0.72 mm.

[0054] Fig. 14illustrates a cross section of the electrical
connector system of Fig. 11, with the CPA device 10 be-
ing in the open position. The counter connector housing
70 is fully mated to the connector housing 20. In this
configuration, a first free end 211 of the guide portion 21
facing the mating opening of the connector housing 20
is in blocking contact with a locking wedge 72 of the coun-
ter connector housing 70. In this manner, the counter
connector housing 70 is locked to the connector housing
20.

[0055] Opposite to the firstfree end 211, the guide por-
tion 21 has a second free end 212 which is covered by
the CPA device 10 being in the open position. The guide
portion 21 is supported by a twistable bridge portion 28
allowing for deflecting the guide portion 21 around a lat-
eral axis of the connector housing 20. In the configuration
illustrated in Fig. 14, the guide portion is not deflected
and thus in the idle position. The space between the first
free end 211 of the guide portion 21 and the cover 22 is
in the range of 0.8 mm, and thus less than the space
required with typical prior art systems (e.g. of more than
2.0 mm).

[0056] Fig. 15 illustrates the system of Fig. 14 during
release of the lock between the connector housing 20
and the counter connector housing 20. In order to release
this lock, an operator may press onto the rear end of the
CPA device 10 causing the guide portion 21 to perform
a pivotal movement such that the second free end 212
moves downwards or towards the center of the connector
housing 20 and the first free end 211 moves upwards or
outwardly. In the twisted position of the guide portion 21,
the first free end 211 is released from the locking wedge
72 of the counter connector housing 70, as illustrated by
the dashed lines in Fig. 15. When the guide portion 21
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is deflected from the idle position to the twisted position,
the deflectable cover 22 is contacted by the first free end
211 of the guide portion 21 and urged to deflect, allowing
for the guide portion 21 to reach the twisted position in
which the lock between the connector housing 20 and
the counter connector housing 70 is released. After the
counter connector housing 70 has been removed from
the connector housing 20, the operator can release the
CPA device 10 such that the guide portion 21 can return
to the idle position, also causing the cover 22 to return
to its undeflected state.

Claims
1. An electrical connector system, comprising:

a connector housing (20);

a connector position assurance, CPA, device
(10) adapted to be movable along the connector
housing (20) between a closed position and an
open position;

the CPA device (10) having two locking arms
(11A, 11B) extending along a mating direction
of the connector housing (20) and being config-
ured to be deflectable away from each other
from a rest position to a deflected position;
wherein, when the locking arms (11A, 11B) are
in the rest position, a blocking abutment of the
locking arms (11A, 11B) with the connector
housing (20) prevents movement of the CPA de-
vice (10) from the open position to the closed
position;

wherein, when the locking arms (11A, 11B) are
deflected to the deflected position, the blocking
abutment of the locking arms (11A, 11B) with
the connector housing (20) is released allowing
a movement of the CPA device (10) from the
open position to the closed position.

2. The system of claim 1, wherein each locking arm
(11A, 11B) of the CPA device (10) comprises:

arounded bead (13A, 13B) at the end of the arm
(11A, 11B);

a blocking wedge (12A, 12B) on the inner side
of the locking arm (11A, 11B) facing towards the
other locking arm (11A, 11B);

wherein the blocking wedge (12A, 12B) has a
blocking face facing the mating direction.

3. Thesystemofclaim 1or2, further comprising a coun-
ter connector housing (70), the counter connector
housing (70) comprising:
deflection guide means (71A, 71B) configured to
urge a movement of the locking arms (11A, 11B) of
the CPA device (10) from the rest position to the
deflected position upon mating the connector hous-
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ing (20) with the counter connector housing (70).

The system of any preceding claim, wherein the CPA
device (10) comprises a retaining element (19),
wherein the retaining element (19) of the CPA device
(10) is in blocking abutment with a stopping face of
the connector housing (20) when the CPA device
(10) is in the open position preventing removal of the
CPA device (10) from the connector housing (20)
along a longitudinal direction of the connector hous-
ing (20).

The system of any preceding claim, wherein the con-
nector housing (20) comprises a longitudinally ex-
tending guide portion (21) at least partially support-
ing the CPA device (10).

The system of claim 5, wherein the guide portion (21)
comprises two counter blocking wedges (24A, 24B)
protruding outwardly away from each other,
wherein each counter blocking wedge (24A, 24B)
has a blocking face facing opposite to the mating
direction.

The system of claim 5 or 6, wherein the CPA device
(10) comprises a main body (15) accessible from
outside and two side bodies (16A, 16B) extending
from the main body (15), wherein the main body (15)
andthe side bodies (16A, 16B) encompass the guide
portion (21) of the connector housing (20) at least
partially, and wherein the locking arms (11A, 11B)
are arranged separately on the side bodies (16A,
16B).

The system of claim 7, wherein the side bodies (16A,
16B) comprise two opposite snap protrusions (17A,
17B) configured to prevent removal of the CPA de-
vice (10) from the connector housing (20) along a
vertical direction of the connector housing (20).

The system of claim 8, wherein the side bodies (16A,
16B) are pivotable connected to the main body such
that upon assembly of the CPA device (10) to the
connector housing (20), the side bodies (16A, 16B)
pivot around a longitudinal axis of the connector
housing (20) and allowing for the snap protrusions
(17A, 17B) to move past the guide portion (21) of the
connector housing (20).

The system of any one of claims 5-9, wherein the
guide portion (21) is arranged deflectable around a
lateral axis of the connector housing (20) between
an idle position and a twisted position,

wherein, when the guide portion (21) is in the
idle position, a first free end (211) of the guide
portion (21) facing the mating opening of the
connector housing (20) is adapted to come into
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1.

12.

13.

14.

15.

blocking contact with a counter connector hous-
ing (70) mated with the connector housing (20),
wherein, when the guide portion (21) is in the
twisted position, the blocking contact of the first
free end (211) of the guide portion (21) with the
counter connector housing (70) is released.

The system of claim 10, wherein the guide portion
(21) has a second free end (212) opposite of the first
free end (211), wherein the guide portion (21) is sup-
ported by a twistable bridge portion (28) at a position
between the two free ends, wherein the second free
end (212) of the guide portion (21) is covered by the
CPA device (10) in the open position, and wherein
vertically pressing onto the CPA device (10) in the
open position urges the guide portion (21) to deflect.

The system of claim 10 or 11, wherein, when the
guide portion (21) is deflected from the idle position
to the twisted position, the first free end (211) of the
guide portion (21) is deflected by 0.7-1.2 mm, pref-
erably by 0.8-1.1 mm, further preferred by 0.9-1.0
mm.

The system of any one of claims 10-12, wherein the
connector housing (20) further comprises a deflecta-
ble cover portion (22) covering the first free end (211)
of the guide portion (21) in the idle position, wherein
the cover portion (22) has a deflectable end (26)
pointing away from the mating opening of the con-
nector housing (20),

wherein, when the guide portion (21) is deflected
from the idle position to the twisted position, the de-
flectable cover (22) is contacted by the guide portion
(21) and urged to deflect allowing for the guide por-
tion (21) to reach the twisted position.

The system of claim 13, wherein the cover portion
(22) comprises a laterally extending hook (23) adapt-
ed to come into blocking contact with a blocking pro-
trusion (27) of the connector housing (20) limiting
deflection of the cover (22) such that the deflectable
end (26) of the cover (22) is preferably adapted to
deflect by at most 0.5-1.0 mm, further preferred by
at most 0.6-0.9 mm, further preferred by at most
0.7-0.8 mm.

The system of any one of the preceding claims,
wherein the CPA device (10) comprises tabs (14A,
14B) separate from the locking arms (11A, 11B),
wherein, when the CPA device (10) is in the closed
position, the tabs (14A, 14B) are in blocking abut-
ment with the connector housing (20) preventing a
pivotal movement of the CPA device (10) relative to
the connector housing (20) and wherein, when the
CPA device (10) is in the open position, the blocking
abutment of the tabs (14A, 14B) with the connector
housing (20) is released.
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