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(54) CONNECTOR ASSEMBLY WITH IMPROVED LEVER GEAR TRANSMISSION

(57) The invention relates to a connector assembly
(1) comprising a connector (3), a mating connector (5)
adapted to be coupled to the connector (3) in a mating
direction (9), and a lever assembly (7). Connector as-
semblies (1) of the art have the disadvantage that they
do not provide a sufficiently high axial force and may not
be manipulated within a limited mounting space. The in-
ventive connector assembly (1) solves this problem in
that the lever assembly (7) comprising at least one lever
(11), the lever (11) being arranged on the connector (3)
pivotably about a pivot axis (35), the pivot axis (35) being
oriented essentially perpendicular to the mating direction

(9), the lever (11) at least partly covering the mating con-
nector (5) in a coupled state (91) of the connector as-
sembly (1), the lever (11) comprising an inner lever mem-
ber (15) and an outer lever member (13), the inner lever
member (15) being connected to the outer lever member
(13) at a position distal from the pivot axis (35), the inner
lever member (15) being arranged between the outer le-
ver member (13) and the mating connector (5) in the cou-
pled state (91) of the connector assembly (1), and the
inner lever member (15) engaging the mating connector
(5), at least in the mating direction (9).
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Description

[0001] The invention relates to a connector assembly
comprising a connector, a mating connector adapted to
be coupled to the connector in a mating direction, and a
lever assembly.
[0002] Connector assemblies may comprise a multi-
tude of wires terminating into contact pins or tabs that
need to be plugged to receiving members of the connec-
tor or mating connector. With an increased number of
individual contact pins, the plug-in force for moving a mat-
ing connector towards a connector for coupling the con-
nector and mating connector increases as well. Further-
more, certain plug designs, for instance a so called insu-
lation displacement contact in which the insulation of an
insulated wire is displaced by a contact member, further
increase the plug-in force.
[0003] An increased plug-in force may result in that a
user may not be capable of coupling the connector to the
mating connector. In particular, if there is only limited
space for handling the connector assembly, a user may
have difficulties exerting the plug-in force.
[0004] Solutions known in the prior art comprise a
thread and a coupling nut which perform a gear function.
Such a design, however, requires use of a tool and thus
also of sufficient space around the connector assembly
to handle the tool.
[0005] Other designs of connector assemblies use le-
vers which engage the connector and/or the mating con-
nector and drive the two together via gears. Such a de-
sign is expensive to manufacture.
[0006] The object of the present invention is therefore
to provide a connector assembly which requires little
manual force for coupling and has a simple design that
is easy to manufacture.
[0007] The connector assembly mentioned in the be-
ginning solves the above problem in that the lever as-
sembly comprises at least one lever, the lever being ar-
ranged on the connector pivotally about a pivot axis,
wherein the pivot axis being oriented essentially perpen-
dicular to the mating direction. Furthermore, the lever at
least partly covers the mating connector in a coupled
state of the connector assembly, the lever further com-
prises an inner lever member and an outer lever member,
the inner lever member being connected to the outer lever
member at a position distal from the pivot axis. The inner
lever member is arranged between the outer lever mem-
ber and a mating connector in the coupled state of the
connector assembly and the inner lever member engag-
es the mating connector, at least in the mating direction.
[0008] The inventive connector assembly has the ad-
vantage that a high axial force may be obtained with a
limited manual force, even within a small installation
space.
[0009] The inventive connector assembly may be im-
proved by embodiments described in the following. Each
of the embodiments is advantageous on its own and tech-
nical features may be arbitrarily combined or omitted,

depending on which technical effects are needed in a
particular application.
[0010] The inner lever member of the inventive con-
nector may for instance be releasably engaged with the
mating connector wherein the engagement may be lo-
cated at an outer circumferential portion of the mating
connector.
[0011] The pivot axis may be located at the inner or
outer lever member.
[0012] The inventive connector assembly may be im-
proved in that the lever is a monolithic piece. A monolithic
design of the lever is simple and much easier to manu-
facture than e.g. the known levers which use gears for
coupling the connector and the mating connector.
[0013] The two-piece design of the inventive connector
assembly is beneficial if a torque-free pivotable connec-
tion between the inner and outer lever member is desired
and if the connector and mating connector are frequently
coupled and de-coupled. The two-piece design elimi-
nates bending of material such that wear and material
fatigue may be minimized.
[0014] The two-piece design of the inventive connector
assembly is, however, more difficult to fabricate than the
monolithic design.
[0015] In a further embodiment of the inventive con-
nector assembly, the inner lever member extends ob-
liquely away from the outer lever member towards the
mating connector in a pre-coupled state of the connector
assembly and/or if no forces are exerted on the inner
lever. In the pre-coupled state, the connector and the
mating connector are not yet fully coupled. In the pre-
coupled state, the inner lever member is therefore al-
ready positioned such that coupling of the connector and
the mating connector may be performed. Therefore, no
special care has to be taken to position the inner lever
member correctly prior to coupling the connector and the
mating connector.
[0016] Positioning of the inner lever member with re-
spect to the outer lever member may be achieved intrin-
sically by means of the monolithic design, or by means
of a resilient member attached to both, the inner and the
outer lever member.
[0017] In a further embodiment of the inventive con-
nector assembly the inner lever member is arranged at
least partly within a recess of the outer lever member in
the coupled state of the connector assembly. Arranging
the inner lever member within a recess of the outer lever
member prevents an unnecessary increase of a radial
thickness of the connector assembly, which is especially
helpful with the connector assembly applied within a
small space.
[0018] Furthermore, the inner lever member may at
least partly be formed of the outer lever member. In par-
ticular, the inner lever may be formed from material which
is taken from the outer lever member’s recess. Further-
more, the inner lever member may be oriented substan-
tially parallel to the outer lever member in the coupled
state of the connector assembly.
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[0019] The inventive connector assembly may be fur-
ther improved in that the outer lever member. comprises
a curved shape, wherein a concave side of the curved
outer lever member faces towards the mating connector
in a direction essentially perpendicular to the mating di-
rection. The outer lever member may therefore be at least
partly positioned around the mating connector. It may
thus form a housing, in which the mating connector is
partly received.
[0020] In another embodiment of the inventive connec-
tor assembly the inner lever member may be substan-
tially planar. A planar inner lever has the advantage of
being flexible and may allow for lever gear transmission
of force exerted onto the outer lever member, transferred
to the inner lever member and finally transformed into an
axial force onto the mating connector. The inner lever
may thus be understood as a spring leaf, which may be
elastically deformed in the coupled state.
[0021] If the inner lever member of the inventive con-
nector assembly is deformed elastically in the coupled
state of the connector assembly, permanent force main-
taining the coupled state can be generated.
[0022] In another embodiment of the inventive connec-
tor assembly the inner lever member comprises a defor-
mation portion which is arranged between the outer lever
member and the inner lever member, wherein the defor-
mation portion being deformed in the coupled state of
the connector assembly. The deformation portion may
be an area of the inner lever, especially at the base of
the inner lever where it is fixed to the outer lever, which
has an increased flexibility with respect to its immediate
surrounding.
[0023] Such a deformation portion has the advantage
that the deformation of the inner lever member may be
pre-defined, which prevents unwanted deformation at
other portions of the connector assembly.
[0024] The deformation region may further merge into
a cantilevered portion of the inner lever member, which
cantilevered portion may remain un-deformed in the cou-
pled state of the connector assembly.
[0025] The cantilevered portion of the inner lever mem-
ber may extend towards a free and of the inner lever
member. The deformation portion of the inner lever mem-
ber may comprise a region of increased flexibility in order
to define the position at which the inner lever member is
deformed upon exertion of the manual force onto the out-
er lever member which is transferred towards the inner
lever member and finally towards the mating connector.
[0026] In the two-piece design, the inventive connector
assembly may comprise a hinige portion comprising a tilt
axis.
[0027] The region of increased flexibility may be em-
bodied as a region with a thinner material thickness or a
reduced material cross-section than the base portion and
cantilevered portion and/or may comprise weakening
structures which reduce the rigidity of the region of in-
creased flexibility.
[0028] Said weakening structures may be embodied

as holes, through-holes a portion of decreased material
thickness or decreased width of the inner lever member.
[0029] The inner lever member may engage the mating
connector with an abutment portion. The abutment por-
tion may be formed at or by a free end of the inner lever
member.
[0030] In a further embodiment of the inventive con-
nector assembly, the inner lever member comprises a
free end with an embossing and/or a concave shape of
the inner lever member towards the mating connector.
The embossing and/or a concave shape may be the abut-
ment portion of the inner lever member, which pre-de-
fines a position, an angle and an abutment surface be-
tween the inner lever member and the mating connector.
[0031] The concave shape of the inner lever member
towards the mating connector may comprise a same or
similar curvature as the concave shape of the outer lever
member, such that the outer lever member and inner
lever member may nest in each other and form an outer
shell in the coupled state of the connector assembly.
[0032] The inventive connector assembly may be fur-
ther improved in that the inner lever member engages
the mating connector in a direction both in and opposite
to the mating direction, at least in the coupled state of
the connector assembly.
[0033] Such an embodiment of the inventive connector
assembly has the advantage that opening the lever as-
sembly when the connector assembly is in the coupled
state will result in exertion of an opening force from the
inner lever member on the mating connector along the
mating axis but in a direction opposite the mating direc-
tion. The connector assembly may therefore at least part-
ly be decoupled by the lever assembly.
[0034] The inner lever member may comprise a cut-
out which may engage in a form fit with a lug embodied
at the mating connector, wherein the form fit may be re-
leased with the connector assembly approaching a pre-
coupled state from the coupled state.
[0035] A bi-directional engagement between the inner
lever member and a mating connector may also be real-
ized by a pin and an opening, wherein the pin may either
be embodied at the mating connector or at the free end
of the inner lever member.
[0036] At least in the coupled position, the pin may be
completely received within the opening. This engage-
ment may firstly allow for the bi-directional engagement
between the inner lever member and the mating connec-
tor and may secondly prevent the lever assembly from
automatically opening due to the pre-tension of the inner
lever member with respect to the outer lever member.
[0037] The pre-tension of the inner lever member may
result in a movement and/or a bias of movement of the
inner lever member opposite the mating direction, such
that the wall of the opening abuts the pin of the mating
connector along the direction opposite the mating direc-
tion and engages the pin in a frictional fit. This frictional
fit may prevent the free end of the inner lever member
from being moved away from the pin in a direction es-
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sentially perpendicular to the mating direction and away
from the mating axis.
[0038] In a further embodiment of the inventive con-
nector assembly, the outer lever member and/or the inner
lever member at least partly receive the mating connector
in the coupled state of the connector assembly. This em-
bodiment has the advantage that curvatures of the inner
and outer members may correspond to curvatures of the
mating connector, such that only a small space is needed
if the connector assembly is in the coupled state. Addi-
tionally, positioning of the inner and outer lever member
closely to the mating connector may at least partly con-
stitute an electro-magnetic shielding. For this, the lever
may be formed from dielectric material.
[0039] In a further embodiment of the inventive con-
nector assembly an attachment portion of the lever is
received in a receiving contour of the connector. Such a
receiving contour may have the advantage that the pivot
member may be easily removed out of the receiving con-
tour for an easy maintenance and/or replacement.
[0040] The receiving contour may in particular be em-
bodied in an outer shell of the connector and may effect
outer structures of the connector as for instance a thread.
[0041] The receiving contour of the connector may on
the one hand receive the pivot member of the lever but
may additionally also be adapted to receive, at least part-
ly, the free end and parts of the cantilevered portion of
the inner lever member.
[0042] In a further embodiment of the inventive assem-
bly, the connector and the lever are connected pivotable
relative to each other by stub shafts. Stub shafts may be
easily formed at the lever member, wherein the pivot
member embodied as stub shafts may in particular be
embodied at an extension of the outer lever member lo-
cated distant to a pressing portion. The pressing portion
may be understood as a portion on which the user applies
a manual force.
[0043] The inventive connector assembly may in par-
ticular comprise two stub shafts, wherein said two stub
shafts may extend into opposite facing directions forming
a T-shape.
[0044] Accordingly, the receiving contour of the con-
nector may be embodied complementary to the stub shaft
in order to receive them.
[0045] In another embodiment the stub shafts may be
embodied at the connector and/or mating connector,
wherein the lever comprises the complementary receiv-
ing contour.
[0046] In a further embodiment of the inventive con-
nector assembly the stub shafts received in the connector
are deformed and are engaged in a positive fit with the
receiving contour of the connector. The positive fit be-
tween the stub shafts and the receiving contour protect
the lever assembly from being lost from the connector
assembly. The same advantage is obtained if the receiv-
ing contour is embodied at the lever and the stub shafts
are embodied at the connector or mating connector.
[0047] The stub shafts or receiving contour embodied

at an extension member of the outer lever member distal
to the pressing portion may be received within the receiv-
ing contour or may receive the stub shafts along a re-
ceiving direction. The receiving direction may be tilted
with respect to the mating direction of the connector as-
sembly and may also be tilted with respect to a direction
perpendicular to the mating direction.
[0048] If the direction perpendicular to the mating di-
rection separates two quadrants between the mating di-
rection and said perpendicular direction, the receiving
direction along which the stub shafts are received in the
receiving contour may be located in a quadrant different
than the quadrant of an operating angular range of the
outer lever member in an installed state.
[0049] The operating angular range of the outer lever
member may be understood as a range of angles of the
outer lever member with respect to the mating direction
within which the outer lever member is tilted around the
pivot axis when the connector assembly is coupled, that
is the range of angles along which the outer lever member
is tilted when the connector assembly is transferred from
the pre-coupled state to the coupled state.
[0050] The stub shafts of the outer lever member, or
the connector and/or mating connector may be releasa-
bly inserted into the receiving contour of the connector
or the outer lever member, even if the outer lever member
is moved into the operation position.
[0051] However, if the outer lever member is rotated
around the pivot axis in a direction away from the oper-
ating position of the outer lever member, the stub shafts
may abut an inner surface of the receiving contour of the
connector, or of the outer lever member. A force exerted
on the outer lever member in a direction away from the
operating position may be transmitted via the outer lever
member onto the stub shafts, which, due to the abutment
with the inner surface of the receiving contour, are me-
chanically deformed.
[0052] The deformation of the stub shafts is preferen-
tially inelastic or plastic. By rotating the outer lever mem-
ber towards its operating position, the stub shafts may
be freely rotated within the receiving contour, whereas
the stub shafts may not be removed from the receiving
contour, even if oriented and moved in a direction oppo-
site the receiving direction.
[0053] The deformed stub shafts therefore prevent the
outer lever member and thus the whole lever assembly
from being removed or lost from the connector assembly.
[0054] In a further embodiment of the inventive con-
nector assembly, the lever is a stamped and at least one
of bent or folded sheet metal part. Such sheet metal parts
may be easily fabricated at low costs and high production
rates. Furthermore, certain structures as for instance em-
bodied at the abutment portion of the inner lever member
in form of an embossing and/or a concave shape, as well
as the shape of the outer lever member may be easily
obtained from a sheet metal part.
[0055] Also strengthening structures as for instance,
ribs, fins and the like are easily produced by embossing
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or bending of a sheet metal part.
[0056] Although the deformation of the inner lever
member’s deformation portion has been described as
elastic, an inelastic deformation of the deformation por-
tion may also be conceivable.
[0057] The lever assembly may be received in a cable
bushing when the plug assembly is in the coupled state,
wherein a front edge of the inner lever member may be
engaged in a positive lock. The bushing may enclose the
lever and thus prevent any pivoting of the lever.
[0058] The connector assembly may preferentially
comprise two lever assemblies which are arranged sym-
metrically around the connector and the mating connec-
tor, whereas also one single lever assembly may be ap-
plied.
[0059] In such a case the attachment between the out-
er lever member and the connector is accordingly posi-
tioned at the connector or guiding means are provided
between the connector and the mating connector. The
guiding means may provide a sufficient stabilization
against a tilt of the connector and the mating connector
with respect to each other. This may prevent blocking of
the coupling due to canted connector and mating con-
nector.
[0060] The inventive connector assembly may provide
a lever gear ratio allowing a user to couple the connector
to the mating connector with a limited manual force ap-
plicable by the user within a limited space in which the
connector assembly is installed or provided.
[0061] Plug in forces higher than applicable by the user
may therefore be overcome by the inventive lever as-
sembly. This allows for simultaneously contacting a mul-
titude of pins or tabs and/or contacting technologies re-
quiring additional force, as for instance in the case of
insulation displacement contacts.
[0062] In the following, the invention will be described
with reference to the accompanied figures. The figures
show specific embodiments of the present invention,
whereas technical features of said embodiments may be
arbitrarily combined or omitted. Similar technical features
and technical features providing a similar technical effect
are provided with the same reference numeral.
[0063] In the figures:

Fig 1 shows a perspective view of the inventive
connector assembly in a pre-mated state;

Fig 2 shows the inventive connector assembly
of Fig 1 in a side view with a semi-trans-
parent lever assembly;

Fig 3 shows the inventive connector assembly
in a coupled state with a semi-transparent
lever assembly;

Fig 4 shows a force-distance characteristic of
the inventive connector assembly;

Figs 5a, 5b show an inventive lever assembly in two
perspective views; and

Figs 6a, 6b show the lever assembly of Figs 5a and
5b with bent stub shafts.

[0064] Fig 1 shows a perspective view of the inventive
connector assembly 1. The connector assembly 1 com-
prises a connector 3 and a mating connector 5. The em-
bodiment of the connector assembly 1 shown in Fig 1
furthermore comprises a lever assembly 7 which com-
prises two levers 11.
[0065] Each of the levers 11 further comprises an outer
lever member 13 and an inner lever member 15, wherein
the outer lever member 13 and the inner lever member
15 comprise a deformation portion 17 which is arranged
between the outer lever member 13 and the inner lever
member 15.
[0066] The figures show a monolithic embodiment of
the inventive connector assembly 1. The two-piece em-
bodiment, which is not shown, comprises a hinge portion
(not shown) instead of the deformation portion 17 of the
embodiment shown in the figures.
[0067] The connector assembly 1 of Fig 1 is shown in
a pre-coupled state 19 in which the connector 3 and the
mating connector 5 are not coupled to each other yet.
Furthermore, in the pre-coupled state 19 the levers 11
are in an open state 21, which is characterized by the
inner lever member 15 extending obliquely away from
the outer lever member 13 towards the mating connector
5.
[0068] In the embodiment of the inventive connector
assembly 1 shown in Fig 1, the deformation portion 17
is embodied by a weakening zone 23 which comprises
a recess 25 between a base portion 27 and a cantilevered
portion 29. The deformation portion 17 comprises a re-
gion of increased flexibility 63.
[0069] It should be noted that several reference nu-
merals will only be provided at one of the two levers 11
shown in Fig 1.
[0070] The levers 11 of Fig 1 are each monolithic piec-
es 31, in particular sheet metal parts 33 which are
stamped, bent and folded.
[0071] In the pre-coupled state 19, the inner lever
member 15 is positioned between the mating connector
5 and the outer lever member 13 and is connected to the
outer lever member 13 at the deformation portion 17,
which is located distal to a pivot axis 35. The pivot axis
35 is indicated by a dashed line, wherein the pivot axis
35 is not represented by a physical axis, i.e. a longitudinal
structure, but is rather defined by an attachment portion
37 of the outer lever member 13, which is located at an
end 39 of the outer lever member 13 distal to the base
portion 27, which also acts as a pressing portion 41.
[0072] The attachment portion 37 is received within a
receiving contour 43 of the connector 3.
[0073] The inner lever member 15 comprises a free
end 45 which is embodied as an abutment portion 47.
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The abutment portion 47 may be embodied as an em-
bossing 49 or may comprise a concave shape 51, which
is indicated in optional embodiments of the inventive le-
ver 11 in the circles 53 showing only the free ends 45 of
alternatively embodied inner lever member 15. The inner
lever member 15 of the embodiment of the connector
assembly 1 shown in Fig 1 is planar.
[0074] The embodiments of the levers 11 shown in Fig
1 allow for an uni-directional abutment 55 and transmis-
sion of a coupling force 57 along a mating direction 9.
The pivot axis is essentially perpendicular to the mating
direction 9.
[0075] Fig 1 further shows that a further recess 25a is
formed in the outer lever member 13, wherein the further
recess 25a at least partly receives the inner lever member
15.
[0076] As the lever 11 is a stamped sheet metal part
33, the inner lever member 15 is formed from the material
of the recess 25a of the outer lever member 13.
[0077] Furthermore, Fig 1 shows that the outer lever
member 13 also comprises a concave shape 51 which
is one embodiment of a curved shape 59. A concave side
61 of the levers 11 faces towards the mating connector
5 in a direction essentially perpendicular to the mating
direction 9. The concave side 61 is indicated in Fig 1 for
the lower lever 11 only.
[0078] Fig 2 shows a side view of the inventive con-
nector assembly 1, wherein the levers 11 are drawn semi-
transparent.
[0079] In Fig 2 the receiving contour 43, respectively
the two receiving contours 43 are shown, wherein each
of the receiving contours 43 opens into a direction oppo-
site a receiving direction 65. It is to be noted that each
receiving contour 43 has an individual receiving direction
65.
[0080] The receiving contour 43 comprises a straight
portion 67 and an end portion 69, wherein the attachment
portion 37 of the levers 11 is received within the end
portion 69 of the receiving contour 43 in Fig 2.
[0081] In the pre-coupled state 19 of the inventive con-
nector assembly 1 shown in Fig 2, an extension portion
71 of the outer lever member 13 is received within a cutout
portion 73 of a thread 75 of the connector 3 (compare
Fig 1).
[0082] In Fig 2 a trigger force 77 exerted by the user
is indicated, wherein the trigger force 77 is exerted on
both levers 11 each along a force direction 79 oriented
essentially perpendicular to the mating direction 9 and
oriented towards the mating connector 5.
[0083] The levers 11 are attached to the connector 3
by the attachment portion 37 received within the receiving
contour 43.
[0084] The trigger force 77 results in a pivotal move-
ment 81 of both levers 11 towards the mating connector
5 as the free end 45, more particular the abutment portion
47 of the inner lever member 15, abuts a counter abut-
ment member 83 of the mating connector 5.
[0085] The pivotal movement 81 is transformed into an

axial force 85 exerted on the mating connector 5 which
results in an axial movement 87 along the mating direc-
tion 9.
[0086] In circle 53, an alternative embodiment of the
free end 45 of the inner lever member 15 is indicated,
wherein the free end 45 abuts the counter abutment
member 83 of the mating connector 5 in the mating di-
rection 9 in the pre-covered state 19.
[0087] The free end 45 of the alternative embodiment
comprises a cutout portion 73 into which a lug 89 of the
mating connector 5 may be inserted in a coupled state
91 of the connector assembly 1. The coupled state 91 is
shown in circle 53a. This alternative embodiment of the
free end 45 allows for a bi-directional engagement 93
between the inner lever member 15 and the mating con-
nector 5.
[0088] Fig 3 shows the inventive connector assembly
1 in the coupled state 91, wherein the outer lever mem-
bers 13 of the two levers 11 at least partially receive the
mating connector 5 and firmly abut each other at an abut-
ment line 95.
[0089] In the coupled state 91 the deformation portions
17 are elastically deformed such that the inner lever
members 15 are received within the recess 25a of the
outer lever members13.
[0090] The inner lever members 15 as well as the outer
lever members 13 comprise a concave shape 51 such
that the inner lever members 15 and the outer lever mem-
bers 13 receive the mating connector 5 and circumfer-
entially surround the mating connector 5.
[0091] In the coupled state 91 shown in Fig 3 the inner
lever members 15 are in a pre-tensioned state 97 and
exert an opening torque 99 on the outer lever members
13.
[0092] Fig 4 shows a force-distance characteristic 101
of the inventive lever assembly. The force-distance char-
acteristic 101 plots a force 103 versus a distance 105,
wherein the distance 105 is measured along a direction
perpendicular to the mating direction 19 and wherein the
distance zero corresponds to the pre-coupled state 19
and the distance 1 corresponds to the coupled state 91.
[0093] The force-distance characteristic 101 plots the
constant trigger force 79 and the axial force 85, wherein
the axial force 85 is non-linearly dependent on the dis-
tance 105.
[0094] The initial axial force 85 close to distance 105
near 0 is smaller than a final axial force close to a distance
105 in the region of 1 indicating a state of the inventive
connector assembly 1 close to the coupled state 91.
[0095] Figs 5a and 5b show the inventive lever in two
different perspective views, wherein the attachment por-
tion 37 is visible in Figs 5a and 5b as it is not received
within the receiving contour 43.
[0096] The attachment portion 37 is located next to the
extension portion 71 and comprises two stub shafts 107
which extend substantially perpendicularly to an exten-
sion direction 109 of the lever 11. The stub shafts 107
are arranged in a T-shape 111 of the attachment portion
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37.
[0097] Fig 5b furthermore shows a circle 53 indicating
the receiving contour 43 (see Figs. 2 and 3) which re-
ceives the attachment portion 37, that is the extension
portion 71 as well as the stub shafts 107. The stub shafts
107 extend out of the drawing plane, respectively into
the drawing plane.
[0098] The attachment portion 37 is received within the
receiving contour 43 along the receiving direction 65.
[0099] In Figures 6a and 6b the inventive lever 11 is
shown in two different perspective views, wherein the
stub shafts 107 are in a bent state 113. The bent state
113 of the stub shafts 107 is obtained if the extension
portion 71 (see circle 53 of Fig 5b) is moved along a bent
direction 115 which results in the formation of the bent
stub shafts 107.
[0100] In general, a lever 11 with stub shafts 107 in the
bent state 113 may not be removed from the receiving
contour 43 any longer. The separated levers 11 of Figs
6a and 6b are solely used for a schematic explanation
of the bent state 113.
[0101] By bending of the stub shafts 107 within the
receiving contour 43, the bent stub shafts 107 form a
positive lock (not shown) with the receiving contour 43.
The lever 11 is therefore secured within the receiving
contour 43 of the connector 3.

REFERENCE NUMERALS

[0102]

1 connector assembly
3 connector
5 mating connector
7 lever assembly
9 mating direction
11 lever
13 outer lever member
15 inner lever member
17 deformation portion
19 pre-coupled state
21 open state
23 weakening zone
25 recess
25a recess
27 base portion
29 cantilevered portion
31 monolithic piece
33 sheet metal part
35 pivot axis
37 attachment portion
39 end
41 pressing portion
43 receiving contour
45 free end
47 abutment portion
49 embossing
51 concave shape

53 circle
53a circle
55 unidirectional abutment
57 coupling force
59 curved shape
61 concave side
63 region of increased flexibility
65 receiving direction
67 straight portion
69 end portion
71 extension portion
73 cutout portion
75 thread
77 trigger force
79 force direction
81 pivotal movement
83 counter abutment member
85 axial force
87 axial movement
89 lug
91 coupled state
93 bidirectional engagement
95 abutment line
97 pre-tension state
99 opening torque
101 force-distance characteristic
103 force
105 distance
107 stub shaft
109 extension direction
111 T-shape
113 bent shape
115 bend direction

Claims

1. Connector assembly comprising a connector (3), a
mating connector (5) adapted to be coupled to the
connector (3), in a mating direction (9), and a lever
assembly (7), the lever assembly (7) comprising at
least one lever (11), the lever (11) being arranged
on the connector (3) pivotably about a pivot axis (35),
the pivot axis (35), being oriented essentially per-
pendicular to the mating direction (9), the lever (11)
at least partly covering the mating connector (5) in
a coupled state (91) of the connector assembly (1),
the lever (11) comprising an inner lever member (15)
and an outer lever member (13), the inner lever mem-
ber (15) being connected to the outer lever member
(13) at a position distal from the pivot axis (35), the
inner lever member (15) being arranged between
the outer lever member (13) and the mating connec-
tor (5) in the coupled state (91) of the connector as-
sembly (1), and the inner lever member (15) engag-
ing the mating connector (5) at least in the mating
direction (9).
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2. Connector assembly (1) according to claim 1, where-
in the lever (11) is a monolithic piece (31).

3. Connector assembly (1) according to claim 1 or 2,
wherein the inner lever member (15) extends ob-
liquely away from the outer lever member (13) to-
wards the mating connector (5) in a pre-coupled (19)
state of the connector assembly (1).

4. Connector assembly (1) according to any one of
claims 1 to 3, wherein the inner lever member (15)
is arranged at least partly within a recess (25a) of
the outer lever member in the coupled state (91) of
the connector assembly (1).

5. Connector assembly (1) according to any one of
claims 1 to 4, wherein the outer lever member (13)
comprises a curved shape (59), wherein a concave
side (67) of the curved outer lever member (13) faces
towards the mating connector (5) in a direction es-
sentially perpendicular to the mating direction (9).

6. Connector assembly (1) according to any one of
claims 1 to 5, wherein the inner lever member (15)
is deformed in the coupled state (91) of the connector
assembly (1).

7. Connector assembly (1) according to any one of
claims 1 to 6, wherein the inner lever member (15)
comprises a deformation portion (17), which is ar-
ranged between the outer lever member (13) and
the inner lever member (15), the deformation portion
(17) being deformed in the coupled state (91) of the
connector assembly (1).

8. Connector assembly (1) according to claim 7, where-
in the deformation portion (17) comprises a region
of increased flexibility (63).

9. Connector assembly (1) according to any one of
claims 1 to 8, wherein the inner lever member (15)
comprises a free end (45) with an embossing (49)
and/or a concave shape (51) of the inner lever mem-
ber (15) towards the mating connector (5).

10. Connector assembly (1) according to any one of
claims 1 to 9, wherein the inner lever member (15)
engages the mating connector (5) bidirectionally,
that is in and opposite the mating direction (9), at
least in the coupled state (91) of the connector as-
sembly (1).

11. Connector assembly (1) according to any one of
claims 1 to 10, wherein the outer lever member (13)
and/or the inner lever member (15) at least partly
receive the mating connector (5) in the coupled state
(91) of the connector assembly (1).

12. Connector assembly (1) according to any one of
claims 1 to 11, wherein an attachment portion (37)
of the lever (11) is received in a receiving contour
(43) of the connector (3).

13. Connector assembly (1) according to any one of
claims 1 to 12, wherein the connector (3) and the
lever (11) are connected to each other by stub shafts
(107).

14. Connector assembly (1) according to claim 13,
wherein the stub shafts (107) received in the con-
nector (3) are deformed and are engaged in a pos-
itive fit with the receiving contour (43) of the connec-
tor (3).

15. Connector assembly (1) according to any one of
claims 1 to 14, wherein the lever (11) is a stamped
and at least one of bent or folded sheet metal part
(33).
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