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(54) Title: CONNECTOR WITH SELF HOLDING LOCKING DEVICE

(57) Abstract: The invention relates to a connector (2) compris-
ing at least one pivot (4) and at least one lever (5) contigured to
rotate on a pivot axis (P) in the locking direction (K) into a mating
position. The invention relates further to a connector assembly (1)
comprising a connector (2) and a counter connector (3). Accord-
ing to the invention the safety of a connection built up by a con-
nector according to the invention is improved by a lever (5) which
has a locking face (9a) pointing substantially against the mating
direction (M), the normal vector (N) of the locking face (9a) pass-
ing the pivot axis (P) on the locking face side (L) of the lever (5)
or by a lever (5) which is configured to transmit a holding force
(E) from the connector to the counter connector (3) which is
pointing substantially against the mating direction (M), the force
vector (E') of the holding force (E) passing the pivot axis (P) on
the lever side.
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CONNECTOR WITH SELF HOLDING LOCKING DEVICE

The invention relates to a connector configured to be connected to a counter connector in a
mating direction, comprising at least one pivot and at least one lever configured to rotate on
a pivot axis substantially in a locking direction into a locking position. Further, the invention
relates to a connector assembly comprising a connector, at least one pivot disposed on the
connector, a lever configured to rotate on a pivot axis substantially in a locking direction
into a locking position, a counter connector adapted to be matingly connected to the connec-
tor in the mating direction, the connector at the locking position of the lever engaging with

the counter connector.

Connectors are used, for example, in many electronic, optic and fluid systems to connect
wiring or conductor harnesses, which may consist by way of example of optical fiber cables,
fluid conductors and/or electric cables. In recent years in particular electronic and optical
systems have grown more complex and therefore increased the need for connectors includ-

ing a plurality of terminals or poles.

A connector of the above-mentioned type is described for example in WO 2007/117533 Al
and in WO 2006/124127 A1. The shown electrical connectors comprise a lever which is
connected pivotably to the housing of the connector. The lever rotates within a range from a
pre-engagement position to a final engagement position and has a recess configured to fit a
protrusion arranged on a mating connector. Further, the lever includes a locking portion dis-
posed on a beam thereof, having a latching detent to engage with an engaging portion of the

housing in the engagement position of the lever.

US 6,648,667 B2 discloses a device for securing a first electrical connector mounted to an
electronic module to a second electrical connector supported by a support structure. The first
electrical connector has a latch having a first and configured to engage the support structure
and a lever portion to support a force on a first electrical connector. This force allows the
first electrical connector to be urged towards the second electrical connector. The connector

is provided with a catch configured to secure the latch when the connectors are mated.

US 2006/0270257 A1 discloses a locking lever for a connector, each of the end parts of the
lever having a cam track. The locking lever can be pivoted into a position, in which one

open end of each of the cam tracks can be positioned at a catch of the second plug part and a
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locking position in which each of the catches can be positioned in a locking portion of the
cam track. A groove extends along an end portion along the cam track to a allow for an elas-
tic deformation, so that the catch can penetrate into the locking portion. The elastic portion
of the cam track comprises a recess for receiving the catch of the second pluck part, serving

for locking the lever.

US 6,942,504 B2 and US 6,755,674 B2 also describe connector assemblies having a lever
with a cam track. To lock the lever in a locking position, the shown levers are provided with

resilient locking piece which engage with the housing of the connector.

Another connector assembly having a lever with cam grooves, but without a locking device

for securing the lever, is shown in US 6,422,881 B1.

Also the connector assembly described in US 5,344,194 has a lever with cam grooves and a
locking portion which is attached to the connector having the lever. In contrast to the con-
nector assemblies shown in US 6,942,504 B2 and US 6,755,674 B2 the cam grooves of US
5,344,194 extend linearly.

US 6,354,164 B1, US 6,368,125 B1, US 6,854,992 B2 and US 7,255,580 B2 show connec-
tors with levers which are provided with pinion gears that engage a pinion gear in the receiv-
ing portion of a counter connector. The lever serves for rotating the pinion gear between a
retain position at which the connector and the counter connector are next to each other and a

release position at which the connector can be unmated.

A problem which arises in known connectors is that connectors can be released accidentally
by external forces acting on the connector. An external force can be exerted onto the con-

nector, for example, through the housing or conductors connected to the connector.

This problem is solved in accordance with the invention, for the connector mentioned at the
outset, in that the lever has at least one locking face, said locking face pointing substantially
against the mating direction, the normal vector of the locking face passing the pivot axis on

the locking face side of the lever.

An advantage of the solution is that external forces acting on the connector or wires con-
nected to the connector, in particular forces which are directed at least partly against a mat-

ing direction of the connector, result in a closing force which holds the lever at the locking
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position or mating position, preventing the lever from pivoting into a release position. Ex-
ternal forces acting on the connector are, at the locking position of the lever, transmitted

through the locking face from the connector to a counter connector.

The position of the locking face side of the lever may depend on the mating direction or the
guidance of the connector in relation to the counter connector. The locking face side may be
defined in relation to a plane, said plane comprising the pivot axis and extending in mating

direction.

Due to the rotational degree of freedom of the lever, the resulting force affecting the locking
face points to the pivot axis. Therefore, the resulting force can be divided up into two or-
thogonal forces: A holding force which has the direction of the normal vector of the locking
face, and a closing force which points to a direction parallel or tangential to the locking face,

said closing force pushing the lever in the direction of the locking position.

With regard to the connector assembly mentioned at the outset, the above problem is solved
in accordance with the invention in that said lever is configured to transmit at the locking
position a holding force from the connector to the counter connector, said holding force
pointing substantially against the mating direction, the force vector of the holding force

passing the pivot axis on the lever side.

The holding force can be transmitted, for example, by inclined or rounded surfaces. An ad-
vantage of the solution is that a traction or pulling force exerted onto the connector assembly
is divided up into a holding force and a closing force, the closing force urging the lever into
the mating direction to the locking position, ensuring the connection between the connector

and the counter connector.

The solution according to the invention may be combined in any way with the following

further advantageous embodiments respectively and further improved.

In a further advantageous embodiment the lever can have a locking face, the locking face
disposed to face a counter locking face at the locking position of the lever, the counter lock-
ing face arranged at the counter connector and pointing substantially in the mating direction,
the normal vector of the counter locking face passing the pivot axis on the locking face side

of the lever. At least, when external forces act on the connector assembly the locking face
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and the counter locking face abut each other and transmit the external forces from the con-
nector to the counter connector. Thus, the holding force is realized by mating the locking
face with the counter locking face, whereas the direction of the holding force corresponds to

the normal vector of the counter locking face.

In another advantageous embodiment, the lever may have a stop, said stop disposed to
transmit at a release position of the lever an unmating force to the housing of the connector,
said unmating force directed substantially against the mating direction. The stop allows for
using the lever as grip for pulling at the connector to unmate the connection. At the locking
position of the lever, by pulling at the lever in a direction pointing against the mating direc-
tion the lever can be moved into the release position and serves as handle for disassembling
the connection between the connector and the counter connector. Thus, the connector can be

unlocked and removed in one step by holding at the lever.

According to a further advantageous embodiment of the connector the lever can have at least
one projection extending substantially in the mating direction and in the direction of the
pivot, the locking face arranged at the projection. The projection can extend into the housing
of the counter connector, assuring the holding function of the locking face by disposing the
locking face inaccessible from outside of the counter connector. Hence, the contact between
the locking face and a counter locking face can not be interfered by objects arranged next to

the connector.

To further increase the safety of the connection between connector and counter connector
the lever can comprise a locking portion and the connector can be provided with an engag-
ing portion, the locking portion adapted to engage with the engaging portion at the locking
position of the lever. This exemplary embodiment enables locking the lever at the locking

position.

According to a further embodiment of the invention the lever can have a release position, the
locking portion, at the release position of the lever, disposed to rest on the engaging portion.
The locking portion serves as stop and the lever is hold at its release position until the lock-
ing portion of the lever and/or the engaging portion of the connector is engaged with the
engaging portion or the locking portion. In a further exemplary embodiment the engaging

portion and the locking portion can form a snap on connection, the locking portion disposed
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to rest on the engaging portion until the locking portion and/or the engaging portion is elas-
tically deflected by the user to build up an engagement. An advantage of these embodiments
is that the release position of the lever is clearly defined thereby connecting and disconnect-
ing of the connector is facilitated. In addition, supporting the lever at its release position
allows for connecting the connector by pushing onto the lever and using the lever as handle

for mounting the connector respectively.

To allow for a symmetrical arrangement of the lever on the connector the lever can comprise
an aperture or a window for receiving conductors or wires connected to the connector. The
window can be formed by an upper lever arm and to side arms, the upper lever arm and the
side arms surrounding the conductors connected to the first and/or the counter connector.

Alternatively, the lever can form a closed frame.

In a further advantageous embodiment of the invention the lever can be configured to abut
an adjacent portion of the connector at the locking position and in a mating direction. An
advantage of this embodiment is that the adjacent portion of the connector provides a stop
which clearly defines the locking position of the lever. In addition, it is a great advantage
that the lever and thereby the locking face cannot be moved in mating direction as soon as
the lever has arrived at the locking position. Hence, the stiffness of the connection between

connector and counter connector is improved.

To avoid that the connector moves sidewards in relation to the counter connector the con-
nector can comprise guiding organs, the guiding organs extending in the mating direction
and at least at a mating position of the connector engaging counter guiding organs of the

counter connector, said guiding organs guiding the connector to the mating position.

In another advantageous embodiment the locking face and/or the counter locking face can be
curved, the centre of the radius of curvature situated offset from the pivot in a direction
pointing substantially against the mating direction and on the locking face side of the pivot.
A radius of curvature allows for reducing the distance between the locking face and the
counter locking face without interfering the rotation of the lever from the release position to
the locking position. Further, the radius of curvature of the locking face and/or the counter
locking face can be used to realize a cam mechanism, the cam mechanism supporting the

mating of the connector assembly. The lever and or the counter connector can have a cam
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face, the cam face adapted to exert a force directed to the mating direction while rotating the

lever from the release position to the locking position.

To avoid that the locking face interferes with the counter locking face when the lever is
moved from the release position to the locking position, the distance between the locking
face and the pivot axis at a mated state of the connector assembly can be at least as long as

the longest distance between the pivot axis and the counter locking face.

In a further advantageous embodiment the lever can have a positioning face and the counter
connector can have a counter positioning face, said positioning face pointing substantially
against the mating direction and configured to abut the counter positioning face at the lock-
ing position of the lever. This allows for a clearly defined position of the lever in mating
direction. The position face and the locking face as well as the counter positioning face and
the counter locking face can be arranged wedge-shaped so that the position of the lever is
centered between counter locking face and counter positioning face. By inclining the posi-
tioning face in opposite direction of the locking face the mating of the positioning face and

counter positioning face supports the contact between locking face and counter locking face.

To increase the holding force between locking face and counter locking face, the locking
face can be disposed to come into interference with the counter locking face. The lever can
be clastically deformed to position the locking face on the counter locking face so that a

resilient force from the lever presses the locking face onto the counter locking face.

In another advantageous embodiment of the invention the locking face or the counter lock-
ing face can comprise a cam track and the counter connector or the lever can be provided
with a cam pin, said cam pin adapted to slide on the cam track while pivoting the lever. The
cam track can be adapted to realize complex courses of movement of the connectors and

provide a double sided guidance of the lever.

To facilitate mounting of the lever on the connector, the lever can have at least one central
hinge portion, said central hinge portion comprising an clastically expandable recess, the
recess adapted to receive at least a portion of the pivot. At least the portions of the hinge
portion situated at the opening of the recess can be elastically deflectable to allow for widen-

ing the opening to insert the pivot into the recess. The recess can be configured to encom-
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pass the pivot to prevent the pivot from leaving the recess. The central hinge portion accord-

ing to the invention allows for a fast and/or an automatic mounting process.

To increase the safety against a loss of the lever, the lever may have at least one hinge arm,
said hinge arm being clastically deflectable substantially in the direction of the pivot axis
and having an opening, the opening adapted to receive an end portion of the pivot. Prefera-
bly, the lever has two hinge arms, each hinge arm connected pivotally to one end of the

pivot.

The invention will be described hereinafter in greater detail and in an exemplary manner
using advantageous embodiments and with reference to the drawings. The described em-
bodiments are only possible configurations in which, however, the individual features as
described above can be provided independently of one another or can be omitted in the
drawings:

Fig. 1 is a schematic cross-sectional view of a exemplary embodiment of the invention;

Fig. 2 is a further cross-sectional view of the exemplary embodiment of the invention;

Fig. 3 shows in greater detail the section III of the cross-sectional view of Fig. 1;

Fig. 4 is a perspective schematic view of the exemplary embodiment with the lever at a re-
lease position;

Fig. 5 is a perspective schematic view of the first embodiment of the invention with the
lever in a pre-engagement position;

Fig. 6 is a schematic perspective view of the first embodiment of the invention with the
lever in a locking position;

Fig. 7 is a schematic top view of the exemplary embodiment of the invention;

Fig. 8 is a cross-sectional view taken along line VIII — VIII of Fig. 7.

Fig. 9 is a cross-sectional view taken along line IX — IX of Fig. 7.

Fig. 10 corresponds to the cross-sectional view taken along line IX — IX of Fig. 7 with the

lever in a locking position.

First of all, the connector assembly 1 configured according to the invention will be de-
scribed with reference to Fig. 1, which shows a cross-sectional view of a first embodiment

of the invention.
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The connector assembly 1 comprises a connector 2 which is connected to a counter connec-
tor 3. The connector 2 has a first housing 2a which is received by a second housing 3a of the
counter connector 3. The first housing 2 or socket housing 2 is provided with a pivot 4 and a
lever 5 connected to the pivot 4 and configured to rotate on the pivot 4. The lever 5 has at
both of its ends, each end pointing to a transversal direction T, protrusions 6, 7 which serve

as grips 6, 7 for pulling or pushing the lever.

The lever 5 comprises a projection 8, which extends in a mating direction M and, at its end
pointing to the mating direction M, is provided with a protrusion 9. The protrusion 9 extends
in a transversal direction T and perpendicular to the mating direction M into a recess 10 of
the second housing 3. The protrusion 9 has a locking face 9a which points substantially

against the mating direction M and slanted to the mating direction M.

The connector 2 is moved into the counter connector 3, up to the shown mating position of
the connectors 2, 3. The lever 5 is situated in a locking position at which the first housing 2
is engaged with the second housing 3. In this locking position of the lever 5 the locking face
9a of the protrusion 9 abuts a counter locking face 10a of the recess 10. While the locking
face 9a is formed planar the counter locking face 10a is provided with a curvature. The cur-
vature is defined by a radius R. The centre C of the radius R is positioned next to the pivot 4,
offset from a pivot axis E. The counter locking face 10a and the locking face 9a abut at a

boundary line B which extends in the direction of the planar projection of Fig. 1.

Opposite to the locking face 9a the protrusion 9 is provided with a positioning face 9b. The
positioning face 9b extends slanted to the locking face 9a and, as the locking face 9a, sub-
stantially perpendicular to the mating direction M. As the locking face 9a and the position-
ing face 9b form a wedge-shaped portion of the protrusion 9. The recess 10 has a counter
positioning face 10b which, in the shown second position of the lever 5, abuts the position-
ing face 9b of the protrusion 9. The counter positioning face 9b, which has the same radius
of curvature as the counter locking face 10a, forms together with the counter locking face

10a a wedge shaped reception for the protrusion 9.

The connector 2 comprises a guiding means which extends perpendicular to the mating di-
rection M and guides the projection 8 and the protrusion 9 within the housing 2a while the

lever 5 is pivoted. The guiding means 11 avoids a relation of the protrusion on its ray into
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the recess 10. The guiding means 11 is arranged at a inner surface 12 of the housing and

extends in a transversal direction T.

The second housing 3a is provided with counter guiding organs 13, 14 formed as guiding
recesses 13, 14. The counter guiding organs 13, 14 serve for receiving guiding organs 15, 16
which are formed as guiding protrusions 15, 16. The guiding protrusions 15, 16 are arranged
at the housing 2a of the connector 2. The guiding recesses 13, 14 have openings 13a, 14a
pointing against the mating direction M for inserting the guiding protrusions 15, 16 of the
connector 2 into the guiding recesses 13, 14 of the counter connector 3. To facilitate the in-
sertion of the guiding protrusion 15 into the guiding recess 14 and of the guiding protrusions

16 into the guiding recess 13 the edges of the openings 13a, 14a are chamfered.
Fig. 2 shows the connector assembly with the lever 5 situated at the release position.

The lever 5 is provided with a locking portion which, at the release position of the lever 5,
rests on an engaging portion 18 of the connector 2. At the release position of the lever 5, the
engaging portion 18 serves as stop 18 for the lever 5 to transmit a mating force G. The mat-
ing force G, which is exerted onto the lever 5, is directed to the mating direction M to the
housing 2a of the connector 2. At the shown release position of the lever 5 the lever 5 and its
projection 8 and/or its protrusion 9 do not interfere with the counter connector 3, so that the
connector 2 can be moved freely in mating direction M into the counter connector 3, up to
the mating position of the connector 2, at which the connector 2 and the counter connector 3
are connected to each other and at which the lever 5 can be rotated on the pivot 4 in a lock-

ing direction K, up to the locking position.
Figure 3 shows an enlarged cross-sectional view of detail 111 of Fig. 1.

The counter locking face 10a is provided with a radius of curvature R. The radius R is a little
bit smaller than the distance between the locking face 9a and the pivot axis P. The centre C
of the radius R is arranged offset from the pivot axis P, and has in a transversal direction T a

distance X from the pivot axis P.

A movement of the connector 2 against the mating direction M at the locking position of the
lever 5 may result from friction forces which are accidentally or unintentionally exerted on

the wires (not shown) connected to the connector 2. If the connector 2 is moved upwards
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against the mating direction M, the locking face 9a of the lever 5 abuts the counter locking
face 10a of the counter connector 3 at a touch point A. Irrespective of the direction of an
external force exerted on the connector 2 or the counter connector 3, the connector 2 can at
the mating position, due to the guiding protrusions 15, 16 and guiding recesses 13, 14 shown
in Fig. 1, only move against the mating direction M. Components of pulling forces which
are extending substantially transversally to the mating direction M are compensated by reac-
tion forces or guiding forces acting on the connector 2 from the counter connector 3 through
the side walls of the guiding recesses 13, 14. For this reason, only a component of a pulling
force which is directed against the mating direction M can move the connector 2 against the
mating direction M. A movement of the connector 2 in a transversal direction T is therefore

not possible.

Due to the connection to the pivot 4 the lever has a rotating degree of freedom allowing the
lever 5 for rotating on the pivot axis P. Therefore, an external force which acts on the con-
nector 2 and which is directed against the mating direction M results in a bearing force D.
The bearing force D is transmitted by the lever 5 at the touch point A from the locking face
9a to the counter locking face 10a. As the centre C of the radius of a curvature R of the
counter locking face 10a is arranged on the locking face side L of the lever 5. The position
of the locking face side L of the lever may depend on the mating direction M or the guid-
ance of the connector 2 in relation to the counter connector 3. While mating the connector 2
to the counter connector 3, the connector 2 can be guided by guiding protrusions 15, 16, as
shown in fig. 1, or by contact pins 27, as shown in fig. 9 and 10. Thus, the mating direction
M may be the guiding direction or the extension direction of the guiding protrusions 15, 16.
The locking face side L may be defined in relation to a plane, said plane comprising the

pivot axis P and extending in mating direction M.

The resulting bearing force D can be divided up into two orthogonal forces: A holding force
E which has the direction of the normal vector E’ of the locking face, and a closing force F
which points to a direction parallel or tangential to the locking face, said closing force F
pushing the lever 5 in the direction M to the locking position. Thus, the closing force F in-

duces a closing torque, the closing torque pushing the lever 5 into the locking direction K.

The arrangement of the pivot axis P in relation to the contact tangent or the orientation of the

locking face 9a at the touch point A determines the intensity and the direction of the closing
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force F or the intensity of the closing torque. The normal defined by the normal vector E’

preferably passes the pivot axis P on the locking face side L of the lever 5.

The closing force F equals the bearing force D minus the holding force E. By increasing the
distance X between the pivot axis P and the centre of curvature C in a transversal direction
T, the closing force F can be enlarged. If the distance between the pivot axis and the centre

of curvature C in a transversal direction T is zero there will be no closing force F.

Fig. 4 shows a schematic perspective view of a connector assembly according to the inven-

tion.

The lever 5 is situated in a release position. At the release position of the lever 5 the locking
portion 17 of the lever 5 rests on the engaging portion 18 of the connector 2. Thereby the
lever 5 does not rotate if a mating force G directed to the mating direction M which acts on
the lever 5. Thus, the lever 5 may serve as enlargement of the surface of the connector 2 to

facilitate inserting the connector 2 to the counter connector 3.

At the release position of the lever 5 the protrusion 9 is situated outside the recess 10 and the
locking face 9a does not face the counter-locking face 10a, so that the connector 2 can move
freely in a mating direction M into the counter connector 3 or against the mating direction M
out of the counter connector 3. By pulling at the locking portion 17 of the lever 5 the lever
can be clastically deflected to allow for moving the locking portion 17 over the engagement

portion 18 to a pre-engagement position of the lever 5.

Figure 5 shows the connector assembly of Fig. 4 with the lever 5 in a pre-engagement posi-

tion.

At the pre-engagement position the lever 5 the locking portion 17 abuts a face of the en-
gagement portion 18 pointing to a transversal direction T. At the pre-engagement position,
the lever 5 can rotate freely in or against the mating direction M. At least a portion of the
protrusion 9 of the lever 5 is positioned within the recess 10. Hence, at the pre-engagement
position of the lever 5, an external force acting on the connector 2 against the mating direc-
tion M generates a contact between the locking face 9a and the counter locking face 10a,
resulting in a closing force F which turns the protrusion 9 in a transversal direction T and the

lever 5 into the mating direction M.
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In Figure 6 the lever 5 of the connector assembly 1 is situated in a locking position or mat-
ing position. At the locking position of the lever 5 the locking portion 17 engages the engag-
ing portion 18 of the housing of the connector 2 and thereby ensures the locking position of
the lever 5. At the locking position the protrusion 9 is received by the recess 10. The locking
face 9a faces the counter locking face 10a and the positioning face 9b faces the counter posi-

tioning face 10b.

While positioning the locking face 9a at the counter locking face 10a avoids disconnecting
of the connector assembly by accident, arranging the positioning face 9b at the counter posi-
tioning face 10D stabilizes the lever 5 at the locking position. Together with the counter
locking face 10a, the counter positioning face 10b forms a wedge-shaped recess 10 for re-
ceiving the also wedge-shaped protrusion 9. Due to the wedge-shape of the recess 10 the
protrusion 9 is centered between the counter locking face 10a and the counter positioning

face 10b.

Fig. 7 shows a schematic top view of the connector assembly 1. The lever 5 is provided with
clastically flexible hinge arms 19, 20 with openings 19a, 20a for receiving protrusions 4a
which are arranged at both ends of the pivot 4. The edge at the end of the protrusion 4a is
rounded to facilitate mounting the lever 5 on the pivot 4. Between the hinge arms 19 and 20
the lever 5 is provided with a central hinge portion 21 which builds together with the pivot 4
a snap-on connection for connecting the lever 5 by the pivot 4 to the housing 2a of the con-
nector 2. The central hinge portion 21 of the lever 5 has a slot like opening for receiving the
pivot 4 so that the central hinge portion 21 encompasses the middle portion of the pivot 4.

Thus, the central hinge portion 21 forms a half shell snap on connection.

Alternatively, to reduce the manufacturing costs, the lever 5 can be mounted to the connec-
tor 2 only by a half shell snap on connection, as a half shell snap on connection will serve

the purpose to carry the appearing bearing reactions.

For mounting the lever 5 onto the pivot 4 the opening of the central portion can be pressed
onto the pivot. The hinge arms 19, 20 are deflected side ways to position them on the protru-
sions 4a of the pivot 4. In a mounted state of lever 5 the central hinge portion 21 forms a
pivotable connection of the lever 5 to the housing 2a. The connection of the lever 5 to the

pivot 4 through the hinge arms 19, 20 is a second pivotable connection of the lever 5. Hence,
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the lever 5 is connected to the pivot 4 by two redundant pivotable connections, both assuring

that swivel axis of the lever 5 corresponds to the position of the pivot axis P.

The lever 5 comprises an aperture 22 or window 22 to let pass the wires of conductors con-
nected to the connector 2. The housing 2a of the connector 2 has on its top side a plurality of
terminal slots 23. The plurality of terminal slots 23 are linked to a plurality of terminal slots

on the bottom side through passage ways within the housing 2a (not shown).

At its end pointing away from the pivot 4 the lever is provided with the locking portion 17
configured to abut the engaging portion 18 of the housing 2a in mating direction M, allow-
ing the fingers of the user to exert a mating force onto the connector 2 through the top sur-

face of the lever 5.

Figure 8 is cross-sectional view of the connector assembly taken along line VIII-VIII of the
Fig. 7. The lever 5 is molded in one step together with the connector 2 and mounted to the
connector 2 while opening the molding tool by an in-mold-assembly. The lever 5 may be
deformed eclastically for mounting it to the connector 2. After mounting the lever 5 it can not
be removed or lost. The lever 5 includes at both sides of the window 22 webs 24 to reinforce
the lever 5 or the window frame surrounding the window 22. At the inner side of the win-
dow 22 the lever 5 is provided with stops 25 which are formed as shoulders 25. The shoul-
ders 25 are configured to engage with engaging surfaces 26 of the housing 2a when the user
pulls at the lever 5. A unmating force G directed against the mating direction M exerted onto
the lever, in particular at the grip 7 of the lever 5 is transmitted through the shoulders 25
onto the engaging surfaces 26 and thereby, in the release position of the lever 5, can move

the connector 2 against the mating direction M out of the counter connector 3.

The projections 8 extend on the both sides of the lever 5 in the mating direction M into the
housing 3a of the counter connector 3. At the shown release position of the lever 5 the pro-
jections 8 are positioned above the guiding means 11. The ends of the projections are taper-

ing in mating direction M to facilitate passing the guiding means 11.

Fig. 9 shows a cross-sectional view of the connector assembly taken along line IX-IX of Fig.

7.
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The housing 3a of the counter connector 3 includes a plurality of contact pins 27 which are
received by the terminal slots 23 of the connector 2 to build up an electrical connection be-
tween wires or electrical conductors connected to the connector 2 and electrical connectors

connected to the counter connector 3.

The lever 5 is positioned at the release position. Thus, the locking portion 17 rests on the
engaging portion 18. The engaging portion 18 includes a support surface 18a configured to
abut at the release position a stop surface 17a of the locking portion 17. A front portion of
the engaging portion 18 has a shape tapering in mating direction M to produce a interference
force with the locking portion 17. A recess 17b is formed in a top section of the locking por-
tion 17, adapted to receive at least a part of the engaging portion 18. The engaging portion
18 includes a recess 18b configured to receive an insertion portion 17¢ of the locking por-

tion 17.

The central hinge portion 21 comprises a slot-like recess 21a for receiving the middle por-
tion of the pivot 4. The recess 21a is elastically expandable and adapted to receive at least a
portion of the pivot 4. At least the portions of the hinge portion 21 situated at the opening of
the recess 21a are configured elastically deflectable, to allow for widening the opening to
insert the pivot 4 into the recess 21a. The recess 21a is configured to encompass the pivot 4
to prevent the pivot from leaving the recess 21a. The central hinge portion 21 according to
the invention facilitates the mounting of the lever 5 and thereby allows for a fast and/or an

automatic mounting process.

Figure 10 shows a cross-sectional view of the connector assembly according to Fig. 7 taken
along by IX-IX of Fig. 7 at a locking position of the lever. At this position the insertion por-
tion 17¢ of the locking portion 17 is inserted into the recess 18b of the engaging portion 18.
A support surface 17d of the locking portion 17 rests on a support surface 28 of the housing
3a. The insertion portion 17¢ of the locking portion 17 is arranged within the recess 18b. As
the recess 18b is closed by the housing wall 3b of the counter connector 3 the insertion por-

tion 17¢ can not interfere with objects outside the housing 3b.
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Claims

Connector (2) configured to be connected to a counter connector (3) in a mating direc-
tion (M), comprising at least one pivot (4) and at least one lever (5) configured to rotate
on a pivot axis (P) substantially in a locking direction (K) into a locking position, char-
acterized in that the lever (5) has at least one locking face (9a), said locking face (9a)
pointing substantially against the mating direction (M), the normal vector (N) of the

locking face (9a) passing the pivot axis (P) on the locking face side (L) of the lever (5).

Connector assembly (1) comprising:

a connector (2),

at least one pivot (4) disposed on the connector (2),

at least one lever (5) configured to rotate on a pivot axis (P) substantially in a locking di-
rection (K) into a locking position,

a counter connector (3) adapted to be matingly connected to the connector (2) in a mat-
ing direction (M), the connector (2) at the locking position of the lever (5) engaging with
the counter connector (3),

characterized in that said lever (5) is configured to transmit at the locking position a
holding force (E) from the connector to the counter connector (3), said holding force (E)
pointing substantially against the mating direction (M), the force vector (E”) of the hold-

ing force (E) passing the pivot axis (P) on the lever side.

Connector (2) according to one claim 1 or 2, characterized in that said lever (5) has a
locking face (9a), said locking face (9a) disposed to face a counter locking face (10a) at
the mating position of the of the lever (5), the counter locking face (10a) arranged at the
counter connector (3) and pointing substantially in the mating direction (M), the normal
vector (N) of the counter locking face (10a) passing the pivot axis () on the locking face

side (L) of the lever (5).

Connector assembly (1) according to one of the claims 1 to 3, characterized in that the
connector (2) comprises guiding organs (15, 16), the guiding organs (15, 16) extending
in the mating direction (M) and at least at the mating position engaging counter guiding

organs (13, 14) of the counter connector (3).
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Connector assembly (1) according to one of the claims 1 to 4, characterized in that the
locking face (9a) and/or the counter locking face (10a) is curved, the centre (C) of the
radius of curvature (R) situated offset from the pivot (4) in a direction pointing substan-

tially against the mating direction (M) and on the locking face side (L) of the pivot.

Connector assembly (1) according to one of the claims 1 to 5, characterized in that at a
mated state of the connector assembly (1) the distance between the locking face (9a) and
the pivot axis (P) is at least as long as the longest distance between the pivot axis (P) and

the counter locking face (10a).

Connector (2) according to one of the claims 1 to 6, characterized in that the lever (5)
has at least one stop (25), said stop (25) disposed to transmit at a release position of the
lever an unmating force (H) to the housing (2a) of the connector (2), said unmating force

(H) directed substantially against the mating direction (M).

Connector (2) according to one of the claims 1 to 7, characterized in that said lever (5)
has at least one projection (8) extending substantially in the mating direction (M), the

locking face (9a) arranged at the projection (8).

Connector (2) according to one of the claims 1 to 8, characterized in that the lever (5)
comprises a locking portion (17) and the connector (2) has an engaging portion (18), the
locking portion (17) adapted to engage with the engaging portion (18) at the locking po-

sition of the lever (5).

Connector (2) according to one of the claims 1 to 9, characterized in that the lever (5)
has a release position, the locking portion (17) disposed to rest on the engaging portion

(18) at the release position of the lever (5).

Connector (2) according to one of the claims 1 to 10, characterized in that the lever (5)
has a pre-engagement position, the locking portion (17) configured to interfere with the
engaging portion (18) in the pre-engagement position, the engaging portion (18) and/or
the locking portion being clastically deflected.

Connector (2) according to one of the claims 1 to 11, characterized in that said lever (5)
is configured to abut an adjacent portion of the connector (2) at the locking position in a

mating direction (M).
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Connector (2) according to one of the claims 1 to 12, characterized in that the lever (5)
has a positioning face (9b) and the counter connector (3) has a counter positioning face
(10b), said positioning face (9b) pointing substantially against the mating direction (M)
and configured to abut the counter positioning face (10b) at the locking position of the

lever (5).

Connector (2) according to one of the claims 1 to 13, characterized in that the lever (5)
has at least one central hinge portion (21), said central hinge portion (21) comprising an
clastically expandable recess (21a), the recess (21a) adapted to receive at least a portion

of the pivot (4).

Connector (2) according to one of the claims 1 to 14, characterized in that the lever (5)
has at least one hinge arm (19), said hinge arm (19) being clastically deflectable substan-
tially in the direction of the pivot axis (P) and having an opening (19a), the opening
adapted to receive an end portion (4a) of the pivot (4).
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