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(57) Abstract

A resilient latch element (2) is connected by a fixed first end (3) to a
wall part (1) of a component of an electrical plug-in connector. The resilient
latch element (2) has a first U-shaped spring (7) and a second U-shaped spring 7
(10). A free end (4) of the resilient latch element (2) is interlocked with respect 9
to a complementary locking element of a mating connector by the actuation
of a lever arm (8). Unintentional unlocking, such as pulling a part, of the
plug—in connector requires a much greater expenditure of force than intentional
unlocking, because the U-shaped springs (7, 10) are designed to be of different
strengths and because the second U-shaped spring (10), is prevented from

distorting by striking against a tab (16).
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RESILIENT LATCH FOR AN ELECTRICAL CONNECTOR

The invention relates to interlocking an electrical
plug-in connector with a complementary receptacle
connector.

Electrical plug-in connectors are often designed
such that the complementary parts can be interlocked with
respect to each other. In this case, it 1is desirable
that the complementary parts can easily be interlocked
with respect to each other and, when required, can easily
be separated again, but are protected against
unintentional separation.

It is the object of the invention to provide an
arrangement for interlocking which makes intentional
interlocking and separation easilier and makes
unintentional separation more difficult.

This object 1is achieved by providing a latch
structure for the interlocking of a component with a
complementary part, in particular an electrical plug-in
connector with a complementary plug-in connector, having
the features of Patent Claim 1.

Furthermore, this object 1is achieved by providing
latch structure for the interlocking of a component with
a complementary part, in particular an electrical plug-in
connector with a complementary plug-in connector, having
the following features: the component has on at least one
outer side a wall part; a resilient element that is
connected by a first end to the wall part of the
component, and has a second end, which is freely movable
in two directions generally in one plane; the resilient
element has between the rigid first end and the freely
movable second end a U-shaped spring; at the freely
movable second end, a flank is arranged interact with a

complementary locking element on the complementary part
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for interlocking; the resilient element has a lever arm,
which interacts with a pivot alongside the lever arm in
such a way that, in the state in which it is interlocked
with the complementary locking element, the resilient
element can be separated.

An advantage of the invention is that a much greater
force has to be exerted for the unintentional separation
of the component than for intentional separation. This
is achieved by the fact that the resilient element has a
first U-shaped spring and a second U-shaped spring, which
are connected to each other and a lever arm therebetween.

It is also an advantage that the latch structure is
simple to produce. This is achieved by the fact that the
resilient element is produced by punching and bending
from the same sheet metal part as the wall part. The
resilient element is arranged parallel to and at a
distance from the wall part by bending. This leads to
the further advantage of the invention, that the latch
takes up little space.

An exemplary embodiment of the invention is
explained with reference to the drawings, in which:

Figure 1 shows a view of a wall part of an
electrical plug-in connector with a latch according to
the present invention;

Figure 2 shows a perspective view of a component of
an electrical plug-in connector with the wall part from
Figure 1 in the pre-bending state;

Figure 3 shows a perspective view of the component
from Figure 2 in the partially bent state;

Figure 4 shows a perspective view of the component
from Figure 3 in the fully bent state;

Figure 5 shows a end view, in the plugging

direction, of the component from Figure 4; and
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Figure 6 shows a section through a plug-in connector
with the latch according to the invention.

Represented in Figure 1 is a detail of a wall part
1. The wall part 1 forms the outer wall of a component,
but may also represent the outer side of a printed
circuit board, or a shield about a connector housing. A
resilient latch element 2 1s connected by a rigid first
end 3 to the wall part 1. If the resilient element 2 and
the wall part 1 are produced from the same material, the
rigid first end 3 1is formed during production, for
example in an injection-moulding process if the material
is plastic. If the wall part 1 and the resilient latch
element 2 are produced from metal, the rigid first end 3
is formed by punching and bending a single sheet metal
part. The rigid first end 3 may, however, also be
connected to the wall part 1 by screwing or welding. The
resilient latch element 2 has a second end 4, which is
freely movable in two directions in one plane. The plane
runs substantially parallel to the wall part 1. This 1is
intended to achieve the effect that the freely movable
second end 4 can perform movements parallel to the wall
part 1, but not in the direction perpendicular with
respect to the wall part 1.

A flank 5 is arranged on the freely movable second
end 4. The flank 5 of the freely movable second end 4
interacts with a complementary locking element 6 on a
mating connector, which is described in more detail in
Figure 6. The flank 5 is designed in such a way that,
when interlocking with respect to the complementary
locking element 6, the freely movable second end 4 locks
in easily. The resilient latch element 2 has between the
rigid first end 3 and the freely movable end 4, in a
first subregion, a first U-shaped spring 7 and, in a

third subregion, a second U-shaped spring 10. The
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multiple U-shaped formation of the resilient latch
element 2 results in a defined spring force of the
resilient latch element 2. When the resilient latch
element 2 1is brought together with the complementary
locking element 6 (Figure 6) for interlocking, first of
all the flank 5 interacts with the complementary locking
element 6 in such a way that the springs 7, 10 punched
out in a U-shaped manner are slightly tensioned. In the
interlocked state, the resilient element 2 is relaxed and
interlocks by the second end 4 engaging the complementary
locking element 6.

Between the first U-shaped spring 7 and the second
U-shaped spring 10, the resilient latch element 2 has a
lever arm 8. The lever arm 8 is used for the intentional
unlocking of the latching structure. When the resilient
latch element 2 is in the locked state with respect to
the complementary locking element 6, the freely movable
second end 4 can be moved by the exertion of a force on
the lever arm 8. For transferring the force, a pivot 9
is arranged alongside the lever arm 8. The pivot 9 may
be produced by punching away a clearance 12 and
subsequently bending over a further wall part 11, but may
also be arranged on a housing part (not shown) alongside
the lever arm 8.

In the present configuration, the pivot 9 is formed
by the arrangement of an end face 13 of the clearance 12
of the wall part 11. In the view of Figure 5, and in the
cross-section of Figure 6, it can be seen how the end
face 13 of the clearance 12 of the wall part 11 is
arranged as a pivot 9 alongside the lever arm 8. This
configuration has the advantage that no further housing
parts are required and consequently the arrangement for
interlocking can be produced from a single sheet metal

part.
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Since the freely movable second end 4 is movable in
a plane parallel to the wall part 1, the force for
unlocking on the lever arm 8 must also be exerted in a
plane parallel to the wall part 1. The force for
unlocking acts by lever action on the freely movable end
4 in an direction perpendicular with respect to the
plugging direction. If the freely movable second end 4
is moved sufficiently away from the complementary locking
element 6, the mating connectors can be separated.

The resilient latching element 2 has the second
spring 10 punched out in a U-shaped manner with a leg 14
of the first spring 7 connected to a leg 15 of the second
spring 10. The first spring 7 and the second spring 10
are arranged one behind the other between the fixed first
end 3 and the freely movable second end 4. The lever arm
8 is likewise connected to the leg 14 of the first spring
7 and the leg 15 of the second spring 10. Arranged
alongside the leg 15 of the second spring 10 is a stop
l6. The stop 16 is produced from the wall part 1 by
punching and bending. During the normal interlocking and
separation, the leg 15 of the second spring 10 slides
past this stop 16. During unintentional separation, for
example by pulling the connectors apart, of the Ilatch,
the lever arm 8 1is not actuated. The complementary
locking element 6 prevents movement of the freely movable
second end 4 of the resilient latch element 2 in the
plugging direction. The leg 15 of the second spring 10
is prevented from movement in the plugging direction by
the stop 16 that would tend to stress the fixed end 3.

In order to release the locking element 6 during
unintentional separation, a much greater force must be
exerted than is the case during intentional separation.
This is achieved since the lever arm 8 is not actuated,

that the leg 15 of the second spring 10 is prevented from
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movement in the plugging direction by the stop 16 and by
the fact that the first spring 7 is designed to be much
stronger than the second spring 10. With corresponding
shaping of the two springs 7, 10, the separating force
for intentional separation may be less than half the
separating force for unintentional separation as the arm
8 will tend to act about the second spring 10.

Represented in Figure 2 1is a component of an
electrical plug-in connector after punching out, but
before bending. Here it can be seen how the wall part or
shell 1 has two latches 2 according to the invention,
which are produced from a single sheet metal part. The
resilient latch elements 2 are connected at the fixed
ends 3 to the wall part 1. It can be seen how the stop
16 is punched out from the wall part 1. Also clear that
the clearance 12, which, after full bending of the sheet
metal part, forms the pivot 9 for the lever arm 8 at end
face 13.

Represented in Figure 3 is the component from Figure
2 in the partially bent state. Here it can be seen how
the leg 15 of the second spring 10 is arranged alongside
the stop 16. It can also be seen how the lever arm & has
a pressure-exerting area or tab 17, which serves as an
area for applying the force during intentional
separation.

Represented in Figure 4 1s a perspective view of a
component of an electrical plug-in connector after full
bending. This could advantageously be a shielding shell.
The wall part 1 1s shaped by bending to form a metal
housing of an electrical connector. It can be seen here
how on two opposite sides of the housing there are the
freely movable ends 4. It can also be seen how the rigid
first end 3 is connected to the wall part 1. There can

likewise be seen two pressure-exerting areas 17, arranged
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on two opposite sides of the housing, for the actuation
of the lever arm 8.

Represented in Figure 5 the component from Figure 4,
viewed in the plugging direction. It can be seen here
how the resilient elements 2 are arranged parallel to the
wall part 1. It can likewise be seen how the stop 16 is
bent away from the wall part 1 and serves as a stop for
the resilient element 2. It can be seen in Figure 5, and
better in Figure 6, how the pivot 9 interacts with the
lever arm 8 in the clearance 12 in the bent further wall
part 11. In Figure 5 there can likewise be seen a
support 20, which is produced by punching out and bending
from the wall part 1 and serves for supporting the
resilient latch element 2 during the movements parallel
to the wall part 1.

Represented in Figure 6 is a section through a plug-
in connector with the arrangement for interlocking
according to the invention. Here it can be seen how the
freely movable end 4 of the resilient element 2 is
interlocked with respect to the complementary locking
element 6 of the mating connector. In the section of
Figure 6 there are diagrammatically shown two press studs
18, which are connected to the pressure-exerting area 17
to the lever arm 8. Likewise diagrammatically shown is a
cable bushing 19, through which a multi-core cable is led
to a connector housing in the interior of the plug-in
connector.

The arrangement for interlocking may be used in a
multi-pin electrical plug-in connector, such as in
computer connectors for example. In this case, it 1is
advantageous that the means for interlocking and the wall
part are produced from a sheet metal part. The sheet
metal part also serves at the same time for screening the

electrical plug-in connector.
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1. An electrical connector comprising a wall (1) and a
resilient latch element (2) fixed at one end {(3) to the
wall (1) and having a second end (4) that is movable to
releasably engage a complementary locking element (6) on
a complementary connector, and an actuation tab (17) for
effecting release of the complementary locking element
(6), characterized in that the actuation tab (17) is
connected to the latch (2) between the end (3) fixed to
the wall (1) and the movable second end (4) and where a
resilient spring (10) is formed between where the
actuation tab (17) is connected and the fixed end (3),
whereby depression of the actuation tab (17) deforms the
resilient 1latch (2) at the resilient spring (10) such
that the second end (4) is displaced.

2. The electrical connector of claim 1, wherein the
actuating tab (17) is formed on a lever arm (8) that is
attached to the 1latch arm (2) and a pivot (13) is
provided that cooperates with the 1latch arm (2) to
establish a pivot point (9) about which the free end (4)

is actuated.

3. The electrical connector of claim 2, wherein the
resilient spring (10) is U-shaped and a tab (16) is
provided to prevent deformation of the spring during an

intentional demating.

4, The electrical connector of claim 3, wherein ‘a
second spring (7) that 1is stiffer than the first
resilient spring member (10) 1is formed between where the
lever 1is attached to the latch arm (2) and the freely

movable end (4).
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5. The electrical connector of claim 4, wherein a leg
(14) of the first U-shaped spring (7) and a further leg
(15) of the second U-shaped spring (10) are arranged one
behind the other, connected to the lever arm (8) and to

each other generally in one plane.

6. The electrical connector of claim 5, wherein the
resilient latch (2) is arranged parallel to and at a

distance from the wall (1) of the electrical connector.

7. The electrical connector of claim 6, wherein the
resilient latch (2) and the wall (1) of the electrical

connector are formed in one part.

8. The electrical connector of claim 7, wherein the
resilient latch (2) 1is produced by punching and bending
from the same sheet metal part as the wall (1) of the

electrical connector.

9. The electrical connector of claim 8, wherein the
first U-shaped spring (7) and the second U-shaped spring

(10) have different spring constants.

10. The electrical connector of claim 9, wherein the
wall (1) has a tab (16), which is produced by punching
and bending from the same sheet metal part as the wall
(1), and is arranged in such a way that the leg (15) of
the second U-shaped spring (10) is prevented from
movement in the plugging direction during unintentional

demating.

11. The electrical connector of claim 10, wherein the

wall (1) has, at a clearance (12), an end face (13)
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which, after the full bending of the sheet metal part,

acts as the pivot point (9) for the lever arm (8).
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