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(54) HIGH VOLTAGE ELECTRICAL CONNECTOR WITH CPA ASSEMBLED ON SLIDER

(57)  An electrical connector (10) comprising a con-
nector housing (12) having a mating axis (X) and a mate
assist device (20) attached to the connector housing (12),
surrounding the connector housing (10), wherein the
mate assist device (20) is movable, along the mating axis
(X) in a mating direction (M), from a first position (Pi) to
a second position (P2), a connector position assurance
device (60) attached at the mate assist device (20), mov-
able from a third position (P3) to a fourth position (P4)
along the mating axis (X) in the mating direction (M),
wherein the connector position assurance device (60) is
locked, by first locking means in the third position (P3)

when the electrical connector (10) is not mated to an
electrical counter connector (100) and wherein the con-
nector position assurance device (60) is released by first
unlocking means, attached at the electrical counter con-
nector (100), when the electrical connector (10) and the
electrical counter connector (100) are mated, wherein
the released connector position assurance device (60)
securely locks the electrical connector (10) to the elec-
trical counter connector (100) by second locking means,
attached on the position assurance device (60), when
the connector position assurance device (60) is moved
to the fourth position (P4).
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Description
TECHNICAL FIELD OF INVENTION

[0001] The presentinvention relates to a high voltage
electrical connector having a mate assistance system
and the connector position assurance device that locks
the electrical connector to a counter connector.

BACKGROUND OF INVENTION

[0002] The upcoming of electrical vehicles affordable
for everyone makes it necessary to solve technical prob-
lems and lower the price for production of this electrical
vehicles. To provide electrical energy to the electrical de-
vices of the electrical vehicles high voltages and also
high currents have to be distributed by an electrical wired
harness. The wiring of electrical vehicles requires elec-
trical wires with big cross-sections and huge electrical
connectors. The electrical connectors have to provide
space for big electrical terminals and also improved in-
sulation capability. The result of all this requirements are
huge and heavy wire harnesses that makes them difficult
to assemble in the car body while production of the elec-
trical vehicle. To make the assembly easier mate assist
devices are provided on the electrical connectors. This
mate assist devices has integrated gears that support
the handicraft while meeting the electrical connector to
a counter connector. Document EP Tyler discloses such
a connector having a mate assist device. This kind of
mate assist devises | used in the art because there are
small in size and activation direction is the same as the
meeting direction of the electrical connector warts the
counter connector. Furthermore, the electrical connector
needs a connector position assurance device that makes
sure that the mated connectors stay connected while in
operation inthe electrical vehicle. This connector position
assurance devices causes problems when activated be-
fore the two electrical connectors are mated properly.
Once activated the connector position assurance device
blocks a correct meeting and makes a repair and to reset
of the connector position assurance device necessary.
This is time-consuming and costly especially when parts
are damaged.

[0003] Thus, there is the need in the art to provide an
electrical high-voltage connector having a mate assist
device and a connector position assurance device with
improved handling abilities, when mating the electrical
connector to a counter connector while assembly often
electrical vehicle.

[0004] These and objects which become apparent up-
on reading the following description are solved by an
electrical connector according to independent claim 1.

SUMMARY OF THE INVENTION

[0005] The present application relates to an electrical
connector comprising a connector housing having a mat-
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ing axis and a mate assist device attached to the con-
nector housing, surrounding the connector housing. The
mate assist device is movable, along the mating axis in
a mating direction, from a first position to a second posi-
tion. A connector position assurance device is attached
at the mate assist device, movable from a third position
to a fourth position along the mating axis in the mating
direction. The connector position assurance device is
locked, by first locking means in the third position when
the electrical connector is not mated to an electrical coun-
ter connector and wherein the connector position assur-
ance device is released by first unlocking means, at-
tached at the electrical counter connector, when the elec-
trical connector and the electrical counter connector are
mated. The released connector position assurance de-
vice securely locks the electrical connector to the elec-
trical counter connector by second locking means, at-
tached on the position assurance device, when the con-
nector position assurance device is moved to the fourth
position.

[0006] The disclosed invention uses a position assur-
ance device that is operated along the mating axis of the
electrical connector. This makes handling much easier
because the worker can activate the position assurance
device after mating with his thumb, without taking away
his hand from the mate assist device. Because there are
means that prevent accidentally activation of the connec-
tor position assurance device damages while assembly
are not possible. Even if the worker presses on the con-
nector position assurance device while he moves the
mate assistdevice, the connector position assurance de-
vice will not be activated.

[0007] Preferably the mate assist device is sleeve
shaped and surrounds the connector housing and the
mating axis, wherein the mate assist device comprises
a cavity adapted to movably hold the connector position
assurance device. The cavity is integrated into the mate
assist device and the position assurance device can be
preassembled into the cavity.

[0008] According to a preferred embodiment the cavity
comprises a cavity opening for inserting and operating
the connector position assurance device, wherein the
cavity opening is located on a second end opposite from
afirst end of the mate assist device, wherein the first end
is facing the counter connector. The connector position
assurance device can also be mounted when the mate
assist device is already mounted on the connector hous-
ing and even shortly before the electrical connector is
mated for the counter connector.

[0009] Preferably the cavity comprises guiding means
to guide the connector position assurance device while
being moved from the third position towards the fourth
position along the mating axis.

[0010] Advantageously, the mate assist device com-
prises a flexible firstarm protruding into the cavity, where-
in the flexible first arm protrudes against the mating di-
rection.

[0011] Preferably the flexible firstarm comprises a first



3 EP 3 706 254 A1 4

arm end, wherein the first arm end comprises a rounded
orwedge-shaped portion, pointing opposite to the mating
direction.

[0012] Advantageously, the connector position assur-
ance device comprises a slider member, comprising a
flexible second arm protruding into the cavity, wherein
the second arm protrudes in mating direction.

[0013] Preferably the wherein the second arm com-
prises a second arm end, wherein the second arm end
comprises a dented surface facing in the mating direc-
tion.

[0014] Preferably the. the rounded or wedge shaped
portion of the first arm end is adapted to cooperate with
the dented surface of the second arm end, to prevent
slipping perpendicular to the mating axis, when the first
arm end is pressed against the second arm end, while
the electrical connector and the electrical counter con-
nector are in unmated position. Because the shapes of
the two end portions of the arms are adapted to fitin each
other the danger that the end portions slip away when
pressed against each other is not present.

[0015] In a preferred embodiment, the first arm end is
hemispherical shaped and wherein the intention in the
second arm end is hemispherical shaped.

[0016] Advantageously, the first arm end comprises a
rounded bar shape and wherein the intention in the sec-
ond arm end comprises a u-shaped groove correspond-
ing with the rounded bar shape.

[0017] Preferably the firstarm end comprises a wedge
shape and wherein the intention in the second arm end
comprises a v-shaped groove corresponding with the
wedge shaped bar

[0018] Advantageously, the first locking means com-
prisesfirst protrusions and second protrusions protruding
fromthe connector position assurance device and where-
in the mate assist device comprises a support bar. The
support bar is arranged between the first protrusions and
second protrusions to hold the position assurance device
in the third position. This is an easy design that needs
no additional parts.

[0019] Preferably the unlocking means comprises a
protrusion arranged on a shroud of the electrical counter
connector, wherein the protrusion comes in engagement
with the flexible first arm end and the flexible second arm
end thereby flexible deforming the flexible second arm
perpendicular to the mating axis and separate the first
arm end from the second arm end thereby unlocking the
connector position assurance device.

[0020] Advantageously, the second locking means
comprise a locking bar arranged on the connector posi-
tion assurance device extending along the mating axis,
preventing flexible deformation of the flexible first arm
when the connector position assurance device is in the
fourth position.

Description of the preferred embodiments

[0021] In the following, the invention is described ex-
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emplarily with reference to the enclosed figures, in which
Fig. 1 shows a perspective, view of the electrical
connector and the counter connector;

shows perspective, view of the connector po-
sition assurance device;

shows a perspective view to the mate assist
device

shows a perspective view of the unmated elec-
trical connector

shows details of the cavity enter connector po-
sition assurance device in blocked position in
a cut view;

shows the shape of the first arm end and the
second arm end enlarged, in cut view;
shows a perspective view of the electrical con-
nector in the counter connector in a mated po-
sition;

shows details of the cavity and connector po-
sition assurance device in an activated/re-
leased position, in a cut view;

shows a perspective view of the electrical con-
nector in the counter connector in a mated po-
sition;

shows details of the cavity and connector po-
sition assurance device in a mated position,
in a cut view;

shows a perspective view of the electrical con-
nector in the counter connector in a mated po-
sition;

shows details of the cavity and connector po-
sition assurance device in a mated position
showing the locking bar, in a cut view;

Fig. 2
Fig. 3
Fig. 4

Fig. 5

Fig. 6

Fig. 7

Fig. 8

Fig. 9

Fig. 10

Fig. 11

Fig. 12

[0022] Figure 1 shows a perspective, view of the elec-
trical connector 10 and the counter connector 100. The
electrical connector comprising a connector housing 12
having a mating axis X and a mate assist device 20 at-
tached to the connector housing 12. The mate assist de-
vice 20 surrounding the connector housing 10. The mate
assist device 20 is movable, along the mating axis X in
a mating direction M, from a first position P1 to a second
position P2. A connector position assurance device 60
is attached at the mate assist device 20, movable from
a third position P3 to a fourth position P4 along the mating
axis X in the mating direction M. The connector position
assurance device 60 is locked, by first locking means in
the third position P3 when the electrical connector 10 is
not mated to an electrical counter connector 100.
[0023] Figure 2 shows perspective, view of the con-
nector position assurance device. The connector position
assurance device 60 comprises a slider member 62,
comprising a flexible second arm 64. The second arm 64
protrudes in mating direction M. The second arm 64 com-
prises a second arm end 66, wherein the second arm
end 66 comprises a dented surface facing in the mating
direction M.

[0024] An electrical connector 10 according to claims
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6 and 8, wherein the rounded or wedge shaped portion
of the first arm end 28 is adapted to cooperate with the
dented surface of the second arm end 66

[0025] Figure 3 shows a perspective view to the mate
assistdevice. The mate assistdevice 20is sleeve shaped
and surrounds the connector housing 12 and the mating
axis X. The mate assist device 20 comprises a cavity 30
adapted to movably hold the connector position assur-
ance device 60. The cavity 30 comprises a cavity opening
34 for inserting and operating the connector position as-
surance device 60. The cavity opening 34 is located on
a second end 24 opposite from a first end 22 of the mate
assist device 20, wherein the first end 22 is facing the
counter connector 100. The cavity 30 comprises guiding
means to guide the connector position assurance device
60 while being moved from the third position P3 towards
the fourth position P4 along the mating axis X.

[0026] Figure 4 shows a perspective view of the un-
mated electrical connector.. The mate assist device 20
is in a first position P1 the connector position assurance
device 60 is attached at the mate assist device 20 and
hold in the third position P3.

[0027] Figure 5 shows details of the electrical connec-
tor 10 shown in figure 4. The cavity 30 and the connector
position assurance device 60 is shown in a cut view. The
mate assist device 20 comprises a flexible first arm 26
protruding into the cavity 30. The flexible first arm 26
protrudes against the mating direction M. The flexible
first arm 26 comprises a first arm end 28. The first arm
end 28 comprises a rounded or wedge-shaped portion,
pointing opposite to the mating direction M. The flexible
second arm 64 of the connector position assurance de-
vice 60, protruding into the cavity 30 in mating direction
M. The second arm 64 comprises a second arm end 66,
wherein the second arm end 66 comprises a dented sur-
face facing in the mating direction M. The rounded or
wedge shaped portion of the first arm end 28 is adapted
to cooperate with the dented surface of the second arm
end 66, to prevent slipping perpendicular to the mating
axis X, when the Second arm end 66 is pressed against
the first arm end 28, while the electrical connector 10 is
in unmated position. The first locking means comprises
first protrusions 70 and second protrusions 72 protruding
from the connector position assurance device 60 and
wherein the mate assist device 20 device comprises a
support bar 21. The support bar 21 is arranged between
the first protrusions 70 and second protrusions 72 to hold
the position assurance device 60 in the third position P3.
[0028] Figure 6 shows the shape of the firstarm end28
and the second arm end 66 enlarged in cut view. The
first arm end 28 comprises a wedge shape and wherein
the intention in the second arm end 66 comprises a v-
shaped groove corresponding with the wedge shaped
bar.

[0029] Figure 7 shows a perspective view of the elec-
trical connector 10 and the counter connector 100 in a
mated position.

[0030] Figure 8 shows details of the cavity 30 and con-
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nector position assurance device 60 in a released posi-
tion, in a cut view. The connector position assurance de-
vice 60 is released by first unlocking means that are at-
tached at the electrical counter connector 100 when the
electrical connector 10 and the electrical counter con-
nector 100 are mated. The unlocking means comprises
a protrusion 115 arranged on a shroud 110 of the elec-
trical counter connector 100. The protrusion 115 comes
in engagement with the flexible first arm 26 and the flex-
ible second arm 64 thereby flexible deforming the second
arm 64 perpendicular to the mating axis and separate
the first arm end 28 from the second arm end 66 thereby
unlocking the connector position assurance device 60.
The connector position assurance device 60 is movable
to the fourth position P4 along the mating axis X in mating
direction.

[0031] Figure. 9 shows a perspective view of the elec-
trical connector 10 in the counter connector 100 in the
mated position.

[0032] Figure 10 shows details of the cavity 30 and
connector position assurance device 60 in a mated po-
sition, in a cut view. The connector position assurance
device 60 is releasable hold in the fourth position P4 by
the second protrusions 70 interacting with the support
bar 21.

[0033] Figure 11 shows a perspective view of the elec-
trical connector 10 in the counter connector 100 in a mat-
ed position.

[0034] Figure 12 shows details of the cavity 30 and
connector position assurance device60 in a mated posi-
tion showing the locking bar, in a cut view. The released
connector position assurance device 60 securely locks
the electrical connector 10 to the electrical counter con-
nector 100 by second locking means, attached on the
position assurance device 60, when the connector posi-
tion assurance device 60 is moved to the fourth position
P4. The second locking means comprise a locking bar
68 arranged on the connector position assurance device
60 extending along the mating axis X, preventing flexible
deformation of the flexible first arm 26 when the connec-
tor position assurance device 60 is in the fourth position
P4.

Claims

1. An electrical connector (10) comprising a connector
housing (12) having a mating axis (X) and a mate
assistdevice (20) attached to the connector housing
(12), surrounding the connector housing (10),
wherein the mate assist device (20) is movable,
along the mating axis (X) in a mating direction (M),
from a first position (P1) to a second position (P2),
a connector position assurance device (60) attached
at the mate assist device (20), movable from a third
position (P3) to a fourth position (P4) along the mat-
ing axis (X) in the mating direction (M), wherein the
connector position assurance device (60) is locked,
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by first locking means in the third position (P3) when
the electrical connector (10) is not mated to an elec-
trical counter connector (100) and wherein the con-
nector position assurance device (60) is released by
first unlocking means, attached at the electrical
counter connector (100), when the electrical connec-
tor (10) and the electrical counter connector (100)
are mated, wherein the released connector position
assurance device (60) securely locks the electrical
connector (10) to the electrical counter connector
(100) by second locking means, attached on the po-
sition assurance device (60), when the connector
position assurance device (60) is moved to the fourth
position (P4).

An electrical connector (10) according to claim 1,
wherein the mate assist device (20) is sleeve shaped
and surrounds the connector housing (12) and the
mating axis (X), wherein the mate assist device (20)
comprises a cavity (30) adapted to movably hold the
connector position assurance device (60).

An electrical connector (10) according to the preced-
ing claim, wherein the cavity (30) comprises an cavity
opening (34) for inserting and operating the connec-
tor position assurance device (60), wherein the cav-
ity opening (34) is located on an second end (24)
opposite from a first end (22) of the mate assist de-
vice (20), wherein the firstend (22)is facing the coun-
ter connector (100).

An electrical connector (10) according to any of
claims 2-3, wherein the cavity (30) comprises guiding
means to guide the connector position assurance
device (60) while being moved from the third position
(P3) towards the fourth position (P4) along the mat-
ing axis (X).

An electrical connector (10) according any of claims
2-4, wherein the mate assist device (20) comprises
a flexible first arm (26) protruding into the cavity (30),
wherein the flexible first arm (26) protrudes against
the mating direction (M).

An electrical connector (10) according to the preced-
ing claim, wherein the flexible first arm (26) compris-
es afirstarm end (28), wherein the firstarm end (28)
comprises a rounded or wedge-shaped portion,
pointing opposite to the mating direction (M).

An electrical connector (10) according to any of the
preceding claims, wherein the connector position as-
surance device (60) comprises a slider member (62),
comprising a flexible second arm (64) protruding into
the cavity (30), wherein the second arm (64) pro-
trudes in mating direction (M).

An electrical connector (10) according to the preced-
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10.

1.

12.

13.

14.

15.

ing claim, wherein the second arm (64) comprises a
second arm end (66), wherein the second arm end
(66) comprises a dented surface facing in the mating
direction (M).

An electrical connector (10) according to claims 6
and 8, wherein the rounded or wedge shaped portion
of the first arm end (28) is adapted to cooperate with
the dented surface of the second arm end (66), to
preventslipping perpendicular to the mating axis (X),
when the first arm end (28) is pressed against the
second arm end (66), while the electrical connector
(10) is in unmated position.

An electrical connector (10) according to claim 6 and
any of claims 8-9, wherein the first arm end (28) is
hemispherical shaped and wherein the intention in
the second arm end (66) is hemispherical shaped.

An electrical connector (10) according to claim 6 and
any of claims 8-9, wherein the firstarm end (28) com-
prises arounded bar shape and wherein the intention
in the second arm end (66) comprises a u-shaped
groove corresponding with the rounded bar shape.

An electrical connector (10) according to claim 6 and
any of claims 8-9, wherein the firstarm end (28) com-
prises a wedge shape and wherein the intention in
the second arm end (66) comprises a v-shaped
groove corresponding with the wedge shaped bar.

An electrical connector (10) according to any pre-
ceding claim, wherein the first locking means com-
prises first protrusions (70) and second protrusions
(72) protruding from the connector position assur-
ance device (60) and wherein the mate assist device
(20) device comprises a support bar (21), wherein
the support bar (21) is arranged between the first
protrusions (70) and second protrusions (72) to hold
the position assurance device (60) in the third posi-
tion (P3).

An electrical connector (10) according to any pre-
ceding claim, wherein the unlocking means compris-
es a protrusion (115) arranged on a shroud (110) of
the electrical counter connector (100), wherein the
protrusion (115) comes in engagement with the flex-
ible first arm end (28) and the flexible second arm
end (66) thereby flexible deforming the flexible sec-
ond arm (64) perpendicular to the mating axis and
separate the first arm end (28) from the second arm
end (66) thereby unlocking the connector position
assurance device (60).

An electrical connector (10) according to any pre-
ceding claim, wherein the second locking means
comprise a locking bar (68) arranged on the connec-
tor position assurance device (60) extending along
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the mating axis (X), preventing flexible deformation
of the flexible first arm (26) when the connector po-
sition assurance device (60) is in the fourth position
(P4).
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