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Description
I. Field of the Invention

[0001] The present invention relates to an electrical
connector assembly comprising a mate assist lever,
which can be locked in a preliminary mating position.

Il. Technical background

[0002] In many fields of applications, in particular in
the case of mass production assembly processes, it is
important that electrical connectors can be connected
easily and fast. In cases where connectors have a plu-
rality of electrical contact terminals to be mated, as itis
often the case in the field of automotive applications, it
is common that the connectors are provided with mate
assist mechanisms in the form of mate assist levers or
sliders to facilitate mating of connector and counter con-
nector. Such mate assist mechanisms usually are pro-
vided linearly moveable or pivotably on a connector hous-
ing. Upon mating of the connector with a corresponding
counter connector, the mate assist mechanisms are
moved from a first, preliminary mating position, to a sec-
ond, fully mated position, thereby facilitating the mating
process.

[0003] A typical example of a lever mated connector
assembly is for example described in WO 2007/098253.
In this document, an electrical connector assembly com-
prising a mate assist lever, which serves to facilitate the
mating of the connector assembly, is described. To en-
able a fast and easy mating of two corresponding con-
nectors, the mate assist lever is pivotably mounted to a
first connector and can be moved from a preliminary mat-
ing position to a fully mated position. During this move-
ment, a cam element provided on the pivotable lever en-
gages a corresponding cam mechanism of the counter
connector, whereby the two connectors are pulled to-
wards each other upon movement of the lever. When
moved into the final mated position, a portion of the lever
snaps behind a latch member on the connector housing
to lock the mate assist lever in said position, thereby also
locking the mating of the two connectors.

[0004] A further example of a connector assembly with
a mate assist lever is described in US 2006/0089031 A1.
Similarly as in the case of the prior art document dis-
cussed above, the mate assistlever disclosed in this doc-
ument is provided pivotably on a connector housing and
has generally a u-shape form with two lever arms con-
nected by a common web. Each lever arm has a pivot
axis that passes through the lever arm. The lever arms
are provided, such that from the preliminary mating po-
sition they can only be rotated into the fully mated posi-
tion, but not in the opposite direction. However, with this
prior art construction it is possible that the lever moves
unintentionally from the preliminary mating position half
way to the fully mated position when no counter connec-
tor is present. In such an intermediate position, it is not
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possible to mate the two connectors, so that an operator
has to manually displace the lever back into the prelim-
inary mating position to start the mating process. This
requires an additional working step and is undesirable.
[0005] Itis therefore an object of the present invention
to provide an electrical connector assembly with a mate
assist lever of robust and simple construction, whereby
itis secured, thatthe lever stays in the preliminary mating
position and does not unintentionally move out of this
preliminary position if no counter connector is present. It
is a further object of the present invention, to achieve
these advantages with an inexpensive product, which
can preferably be produced by injection molding.
[0006] These and other objects which become appar-
ent upon reading the following description, are solved by
an electrical connector assembly according to claim 1.

lll. Summary of the invention

[0007] Accordingtotheinvention,an electrical connec-
tor assembly is provided which comprises a housing and
a mate assist mechanism in form of a lever pivotably
arranged on or assigned to the housing. The mate assist
lever is moveable from a preliminary mating position to
a fully mated position. In the preliminary mating position,
itis possible to initiate a mating process of the connector
housing with a corresponding counter connector hous-
ing. In the fully mated position, both housings are fully
mated with each other. As it is generally known in the art,
by moving the lever from the preliminary mating position
to the fully mated position, suitable cam means on lever,
connector housing and counter connector housing inter-
act with each other, to pull the two connector parts to-
wards each other in the desired mating position. Further,
the connector assembly comprises holding means to re-
leasably hold the lever in said preliminary mating posi-
tion. In other words, the lever is held in the preliminary
mating position, so that it does not unintentionally move
to a position, where it is not possible to initiate the mating
process between the connector housing and a corre-
sponding counter connector. This has the advantage,
that the inventive connector can be shipped to the cus-
tomers with the lever in the preliminary mating position,
so that upon assembly, in for example a vehicle, the op-
erator does not have to align the lever into a position,
which allows to initiate the mating process, but the levers
always is in the correct position, i.e. the preliminary mat-
ing position. Thus, the connector housing can be inserted
into a corresponding counter connector (or vice versa)
and the mating process can be finished by rotating the
lever into the fully mated position.

[0008] According to the present invention, the holding
means comprise at least one locking protrusion, which
is adapted to be flexibly moveable in one direction and
a corresponding locking reception, which receives said
locking protrusion when the lever is in the preliminary
mating position. To this end, the locking reception has
firstand second locking walls being arranged on opposite
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sides of the protrusion. Upon relative rotation of the lever
and the housing from the preliminary mating position to
the fully mated position, the first locking wall displaces
the protrusion, whereby the lever is released. Thus, upon
applying sufficient (e.g. manual) force onto the lever, it
is possible to release the lock of the lever so that it can
preferably manually be moved into the fully mated posi-
tion. However, upon relative rotation of lever and housing
from the preliminary mating position in the opposite ro-
tating direction, the second wall of the reception is
shaped, such that it will engage the protrusion and pre-
vent a rotation in said opposite rotating direction. In other
words, the inventive holding means allows a release in
one direction if sufficient force is applied, but will in any
case block any movement in the opposite direction.
[0009] To provide the desired flexibility of the locking
protrusion in one direction, the holding means advanta-
geously comprises a cavity arranged in close proximity
to the locking protrusion and in a position, so that the
locking protrusion is moved towards said cavity when
displaced by the first locking wall.

[0010] Generally preferred, the locking protrusion is
provided on the connector housing and the reception on
the lever. This allows a particular compactdesign. In such
a configuration, it is advantageous when the protrusion
is arranged on an edge of the housing and that the cavity
increasing the flexibility is arranged on a side wall in close
proximity to said edge. Thereby it is possible to provide
a high flexibility of the protrusion in the desired direction,
i.e. in the direction which allows a release of the lever,
but at the same time the protrusion is very rigid and does
not easily move in any other direction.

[0011] Preferably, a protrusion and corresponding re-
ception is provided on both lever arms of the lever, when
the same is of the type having a generally u-shape con-
figuration with two lever arms connected by a common
web. Such a symmetrical arrangement leads to very con-
trolled release forces, whereby it is possible to adjust the
threshold force that is necessary to release the lever and
to move it from the preliminary mating position to the fully
mated position in a very accurate manner. Thus, gener-
ally preferred, the holding means are adapted, such that
a predetermined threshold force of at least 10 N, more
preferred 40 N, and maximum 50 N has to be applied by
an operator to rotate the lever and the housing relatively
from preliminary mating to fully mated position.

[0012] Preferably, the locking reception is adapted
such that the contact surfaces of the first locking wall and
the locking protrusion are oriented in a plane inclined to
the rotating direction, such that a force component is di-
rected onto the locking protrusion to displace the same
in order to release the lever upon the relative rotation of
the lever and the housing from the preliminary mating
position to the fully mated position. Similarly, it is pre-
ferred that the contact surfaces of second locking wall
and locking protrusion, i.e. the two respective surfaces
of wall and protrusion, which come into contact, are ori-
ented in a plane essentially perpendicular to the rotating
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direction and/or such that contact surfaces of the second
locking wall and the locking protrusion are oriented such
that no force component is directed onto the locking pro-
trusion which would displace the protrusion in a direction
to release the lever, upon said relative rotation of lever
and housing from the preliminary mating position in the
opposite rotating direction, i.e. away from the fully mated
position. Thereby, very high holding or locking forces can
be realized in this opposite direction, so that the lever
can only be released in the rotating direction from pre-
liminary mating position to fully mated position.

IV. Description of the preferred embodiments

[0013] In the following, the invention is described ex-
emplarily with reference to the enclosed figures, in which

Fig. 1 shows a connector assembly in exploded
schematic view;

Fig. 2 shows the connector assembly of Fig. 1 in
assembled condition;

Fig. 3 contains two side views of the connector as-
sembly of Fig. 2, showing the lever in two different
positions;

Figs. 4a to 4c show details of the inventive holding
means;

Fig. 5 shows a schematic three dimensional view of
a mate assist lever including holding means in ac-
cordance with the invention; and

Figs. 6a and 6b show details of a locking protrusion
in accordance with the invention.

[0014] Fig. 1showsaconnectorassembly 10inasche-
matic exploded view. In the shown embodiment, the con-
nector assembly comprises a housing 200 made up of a
main part and a housing module 28, which is part of hous-
ing 200. Further, a wire shroud 30 is shown as well as a
mate assist lever 100, which serves to facilitate a mating
process between housing 200 and a corresponding
counter connector 40. The working principle of such mate
assist mechanisms is in general well known to the skilled
person, so that it is refrained herein from giving a more
detailed explanation thereof. Inside of housing 200, a mat
seal 22 can be arranged, which is fixed in position by a
mat seal retainer 24. The assembly 10 further comprises
a connector seal 26.

[0015] The connector assembly 10 is shown in Fig. 2
in a three dimensional schematic view in assembled con-
dition. The lever 100 is pivotably arranged on housing
200 and is adapted to be pivotable around a pivot axis
110. The lever 100 has a general u-shape configuration
with two lever arms 102, 103 connected by a common
web 105, and in the embodiment shown, each lever arm
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102, 103 has a pivot axis 110 that passes through the
lever arm. Figure 3 shows connector assembly 10 in two
side views. In the side view on the left hand of Fig. 3, the
lever 100 is shown in the preliminary mating position. In
the position shown, it is now possible to plug connector
housing 200 onto the counter connector 40 to initiate the
mating process. On the right hand side of Fig. 3, the same
arrangement is shown with lever 100 in the fully mated
position. As the skilled person recognizes, upon turning
lever 100 counter clockwise from the preliminary mating
position to the fully mated position, for example suitable
cam means provided on lever and counter connector in-
teract so that connector housing 200 and counter con-
nector 40 are pulled towards each other to achieve a full
mating of the connectors. The functioning of the mate
assist mechanism itself is not relevant for the present
invention and for the details it is referred to the above
described prior art, the teaching of which is included here-
in by reference.

[0016] In Figs. 4a to 4c, the holding means of the
present invention are explained in more detail. Fig. 4a
shows the same illustration as Fig. 3, with lever 100 in
the open or preliminary mating position. In the shown
embodiment, the connector assembly comprises alto-
gether four holding means, two on each lever arm and
each pair being arranged on opposite sides of the pivot
axis 110.

[0017] Now referring to Fig. 4b and 4c: details of first
holding means 120 are shown in Fig. 4c and details of
the second holding means 130 are shown in Fig. 4b. It
should be noted thatthe lever arm 103, which is not visible
in Fig. 4a due to the perspective, comprises symmetri-
cally arranged identical holding means. Fig. 4b shows
details of second holding means 130 as seen from a di-
rection x indicated by the corresponding arrow in Fig. 4a.
Thus, Fig. 4b is not a cut view, in contrast to Fig. 4c. In
Fig. 4b, the downward directed arrow indicates the direc-
tion of movementthe lever arm 102 will follow, when lever
100 is moved from the preliminary mating position to the
fully mated position, i.e. in direction "F" indicated in Fig.
4a.

[0018] From Fig. 4b one can see that housing 200 is
provided with a locking protrusion 131 and the lever arm
102 is provided with a corresponding locking reception
132 receiving the locking protrusion 131 therein, in the
preliminary mating position (cf. Fig. 4a). The locking re-
ception 132 has a first wall 133 and a second locking wall
134 being arranged on opposite sides of protrusion 131.
A skilled person will recognize, that upon rotation of the
lever 102 from the preliminary mating position to the fully
mated position, i.e. in the direction of the downward arrow
in Fig. 4b, the first wall 133 will come into contact with
the upper surface of locking protrusion 131. Since first
wall 133 is oriented in a plane suitably inclined to the
rotating direction, a force component s directed from first
wall 133 onto the locking protrusion 131, which will dis-
place the protrusion in direction of cavity 135, i.e. to the
leftin Fig. 4b. Thereby, the locking protrusion 131 is dis-
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placed to release the lever. However, when trying to ro-
tate the lever in the opposite rotating direction, second
wall 134 of reception 132 will likewise engage the lower
contact surface of locking protrusion 131. Since second
wall 134 and the corresponding contact face of locking
protrusion 131 are oriented in a plane essentially per-
pendicular to the rotating direction no force component
in direction to cavity 135 is generated and protrusion 131
is not displaced and remains in engagement with second
wall 134 of reception 132. Therefore, it is not possible to
rotate in said opposite rotating direction, i.e. in the direc-
tion opposite to the direction indicated by the arrow in
Fig. 4b. The skilled person will recognize that the con-
nector assembly 10 can and is used in practice in any
spatial orientation, so that the expressions up, down, left
or right as used herein are only used to facilitate the de-
scription of the different elements of the connector as-
sembly shown in the figures.

[0019] Now turning to Fig. 4c, the functioning of the
first holding means 120 is explained in detail. The illus-
tration of Fig. 4c shows a cut view along plane A-Ain Fig.
4a. As one can see from Fig. 4c, the holding means 120
are similar to holding means 130. Since the first holding
means 120 are arranged on the opposite side of pivot
axis 110 as the second holding means 130, the direction
from the preliminary mating position to the fully mated
position in Fig. 4c is indicated by the upward arrow in Fig.
4c. Also holding means 120 comprise a locking protru-
sion 121 and a corresponding locking reception 122,
which is formed by two walls 123 and 124 arranged on
opposite sides of protrusion 121. Also in this case, a cav-
ity 125 is arranged in close proximity to locking protrusion
121 to enhance the flexibility of the locking protrusion
towards the cavity 125. In other words, due to cavity 125,
protrusion 120 can easily be bent or flexed in a direction
towards said cavity, i.e. in a direction to the right in Fig.
4c, and thus in a direction to release the lever. Also with
holding means 120, one can see that the first wall 123 is
suitably inclined to generate a force component directed
ontothe locking protrusion 121, to displace the protrusion
121 towards said cavity 125 to release the lever. On the
other hand, first wall 124 is inclined in such a manner,
that it will not generate any force componentin the direc-
tion of cavity 125 (release direction) but that it will rather
generate a force component onto protrusion 121 away
from cavity 125, so that protrusion 121 is not displaced
or displaced in the wrong direction and cannot release
the lever.

[0020] Fig. 5 shows lever 100 in a three dimensional
perspective view. As one can take from Fig. 5, each lever
arm 102, 103 comprises holding means 120 and 130,
being arranged on opposite sides of the pivot axis 110.
[0021] Figs. 6a and 6b show details of the locking pro-
trusion 131 (locking protrusion 121 may have the identi-
cal arrangement). As one can see, locking protrusion 131
is arranged on an edge of housing 200, and on face 202
of housing 200. The protrusion 131 has essentially cubic
shape. On face 201 perpendicular to face 202 of connec-
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tor housing 200, a cavity 135 is arranged in close prox-
imity to the locking protrusion 131, i.e. so close to the
protrusion 131 that it enhances the flexibility thereof.
Thus, locking protrusion 131 can be moved towards cav-
ity 135, so that it can be displaced by the first locking wall
of locking reception 132 (cf. to Fig. 4b). Fig. 6b shows
the same arrangement as Fig. 6a from a side view (as
seen from direction X in Fig. 4a). One can see that the
two contact walls of protrusion 131, i.e. the walls of pro-
trusion 131 which face towards first and second locking
walls 133 and 134, are inclined outwardly. Thereby, an
improved locking in cooperation with the second locking
wall 124 can be achieved and at the same time an im-
proved displacement action when cooperating with first
locking wall 133.

Claims

1. Electrical connector assembly (10) comprising
a housing (200); and
a mate assist mechanism comprising a lever (100)
pivotably arranged on the housing (200); the lever
being movable from a preliminary mating position to
a fully mated position, and wherein the connector
assembly (10) comprises holding means (120; 130)
to releasably hold the lever (100) in the preliminary
mating position, characterized in that
said holding means (120; 130) comprise a locking
protrusion (121; 131), being adapted to be flexibly
movable in one direction and a corresponding lock-
ing reception (122; 132) receiving said locking pro-
trusion (121;131) when the lever is in the preliminary
mating position;
wherein the locking reception (122; 132) has first
(123; 133) and second locking walls (124; 134) being
arranged on opposite sides of said protrusion (121;
131);
upon relative rotation of the lever (100) and the hous-
ing (200) from the preliminary mating position to the
fully mated position the first locking wall (123; 133)
displaces the protrusion (121; 131) to release the
lever, and
upon relative rotation of lever and housing from the
preliminary mating position in the opposite rotating
direction the second locking wall (124; 134) engages
said protrusion (121; 131) thereby preventing a ro-
tation in said opposite rotating direction.

2. Electrical connector assembly according to claim 1,
wherein the holding means (120; 130) comprises fur-
ther at least one cavity (125; 135) arranged in close
proximity to the locking protrusion (121; 131) to en-
hance said flexibility of the locking protrusion (121;
131), such that said locking protrusion is moved to-
wards said cavity when displaced by said first locking
wall (123; 133).
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10.

Electrical connector assembly according to claim 2,
wherein the cavity (125; 135) is arranged on a side
wall (201) of the housing (200) and the locking pro-
trusion is arranged on an edge of the housing in close
proximity to said side wall.

Electrical connector assembly according to any pre-
ceding claim, wherein the locking protrusion (121;
131) is arranged on an edge of the housing.

Electrical connector assembly according to any pre-
ceding claim, wherein the locking protrusion (121;
131) has an essentially cubic shape.

Electrical connector assembly according to any pre-
ceding claim, wherein a surface of the locking pro-
trusion (121; 131) facing said first locking wall is
chamfered and / or wherein the first locking wall is
chamfered.

Electrical connector assembly according to any pre-
ceding claim, wherein the holding means is adapted
such that a predetermined threshold force of at least
10 N, more preferred 40 N, and maximum 50 N has
to be applied by an operator to rotate the lever and
the housing relatively from preliminary mating to fully
mated position.

Electrical connector assembly according to any pre-
ceding claim, wherein the locking reception (122;
132) is adapted such that the contact surfaces of the
firstlocking wall (123; 133) and the locking protrusion
(121; 131) are oriented in a plane inclined to the ro-
tating direction such that a force component is di-
rected onto the locking protrusion (121; 131) to dis-
place the protrusion to release the lever upon said
relative rotation of the lever and the housing from
the preliminary mating position to the fully mated po-
sition.

Electrical connector assembly according to any pre-
ceding claim, wherein the locking reception (122;
132) is adapted such that contact surfaces of the
second locking wall (124; 134) and the locking pro-
trusion are oriented in a plane essentially perpendic-
ular to the rotating direction.

Electrical connector assembly according to any pre-
ceding claim, wherein the locking reception (122;
132) is adapted such that contact surfaces of the
second locking wall (124; 134) and the locking pro-
trusion are oriented such that no force component
is directed onto the locking protrusion (121; 131)
which would displace the protrusion to release the
lever, upon said relative rotation of lever and housing
from the preliminary mating position in said opposite
rotating direction.
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Electrical connector assembly according to any pre-
ceding claim, wherein the locking reception (122;
132) is arranged on the lever (100) and the locking
protrusion (121; 131) is arranged on the housing
(200).

Electrical connector assembly according to any pre-
ceding claim, wherein the lever (100) has a U-shape
form with two lever arms (102, 103) connected by a
common web (105), whereby each lever arm has a
pivot axis (100) that passes through the lever arm,
and wherein at least one, preferably both, lever
arm(s) comprise(s) two locking receptions (122;132)
that are arranged thereon on opposite sides of the
pivot axis.

Electrical connector assembly according to claim 12,
wherein two locking protrusions corresponding to the
two locking receptions (122; 132) are arranged each
on an edge of the housing.

Electrical connector assembly according to any pre-
ceding claim, wherein the holding means comprises
at least four locking protrusions (121; 131) and four
corresponding locking receptions (122; 132).
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