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(54) CLOSURE ARRANGEMENT FOR CLOSING OFF AN INSERTION OPENING IN A FRONT WALL

OF A HOUSING

(67)  The invention relates to a closure arrangement
for closing off an insertion opening 2 in a front wall 1 of
a housing for a connector 11 which is insertable through
the insertion opening 2, on a displacement travel extend-
ing at right angles to the front wall 1, into the interior 4 of
the housing and which can be contacted there with a
contact piece 12. Having two closure parts 5, 5° which
are arranged on the inner side of the front wall 1 and
which, counter to spring forces, can be acted on by the
connector 11 inserted into the insertion opening 2 such
that they are movable away from one another from a
closed position, in which they each close off half of the
insertion opening 2 and in which the closure parts 5, 5’
bear against one another, by way of their end sides 7, 7’
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facing toward one another, in the center of the insertion
opening 2, into an open position, in which the connector
11 can pass through. The closure parts 5, 5" are, with
their mutually opposite regions directed toward the front
wall 1, displaceably in contact with slide curves 3, 3’ of
the front wall 1, which extend from the outer region to the
inner region of the insertion opening 2 such that they
diverge from one another in convex fashion. Here, those
regions of the closure parts 5, 5° which bear against the
slide curves 3, 3’ have contours 6, 6’ corresponding to
the slide curves 3, 3’, and the closure parts 5, 5’ are acted
on displaceably toward one another along the slide
curves 3, 3’ by first spring forces.

7 & |
r, Topi
3

2
=7

'54

9 i 76

Printed by Jouve, 75001 PARIS (FR)



1 EP 3 667 833 A1 2

Description

[0001] The invention relates to a closure arrangement
for closing off an insertion opening in a front wall of a
housing for a connector which is insertable through the
insertion opening, on a displacement travel extending at
rightangles to the front wall, into the interior of the housing
and which can be contacted there with a contact piece,
having two closure parts which are arranged on the inner
side of the front wall and which, counter to spring forces,
can be acted on by the connector inserted into the inser-
tion opening such that they are movable away from one
another from a closed position, in which they each close
off half of the insertion opening and in which the closure
parts bear against one another, by way of their end sides
facing toward one another, in the center of the insertion
opening, into an open position, in which the connector
can pass through.

[0002] In the case of such a closure arrangement, it is
known for in each case one closure part to be arranged,
so as to be pivotable about a pivot axis, at two mutually
opposite edges of the insertion opening. As the connector
is inserted through the insertion opening into the housing,
the closure parts, which in the closed position bear
against one another by way of their edges facing toward
one another, are pivoted into the interior of the housing
counter to the spring forces. The closure parts that project
here into the housing interior space require a large struc-
tural space, whereby not only the closure arrangement
but also the housing has a large structural size.

[0003] Itisanobjectof theinvention to create a closure
arrangement of the type mentioned in the introduction
which protects the interior of the housing against an in-
gress of dirt and moisture when the connector is not in-
serted into the insertion opening, which has a small struc-
tural space requirement, and which is of simple construc-
tion.

[0004] Said object is achieved according to the inven-
tion in that the closure parts are, with their mutually op-
posite regions directed toward the front wall, displaceably
in contact with slide curves of the front wall, which extend
from the outer region to the inner region of the insertion
opening such that they diverge from one another in con-
vex fashion, wherein those regions of the closure parts
which bear against the slide curves have contours cor-
responding to the slide curves, and the closure parts are
acted on displaceably toward one another along the slide
curves by first spring forces.

[0005] The closure parts are preferably of plate-like
form. The closure arrangement may advantageously be
used in the case of USB connection sockets in the case
of which the circuit board which bears electrical and elec-
tronic components arranged in the housing must be pro-
tected.

[0006] Since, owing to this embodiment, during the in-
sertion of the connector, the closure parts acted on by
said connector are moved along the inner side of the front
wall approximately parallel thereto, only a small structural
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space is required.

[0007] Here, the closure parts are guided effectively
on their displacement travel if the slide curves of the front
wall are A-class surfaces.

[0008] The displacement travel of the closure parts
away from one another can be limited in a structural-
space-saving manner in that the closure parts are, after
an initial travel out of the closed position in the direction
of the open position, pivotable counter to second spring
forces about axes of rotation extending transversely with
respect to the displacement travel.

[0009] Here, it is preferable if the closure parts can,
after the initial travel out of the closed position, be pivot-
able further into a position in which those regions of the
closure parts which close off the insertion opening in the
closed position extend parallel to the displacement travel
and the connector slides along on said regions.

[0010] The closure parts may have, on their sides di-
rected toward the interior of the housing, projections
which, in the closed position of the closure parts, project
parallel to the displacement travel into the interior of the
housing and whose ends projecting freely into the interior
of the housing are, after the initial travel of the closure
parts, acted on by the second spring forces in the direc-
tion of the displacement travel. Thus, either the closure
parts can be held in contact with the slide curves, or the
pivoting function of the closure parts parallel to the dis-
placement travel is achieved using few components,
which is expedient from an assembly aspect.

[0011] It is likewise expedient from an assembly as-
pect, and involves few components, if the first spring forc-
es and/or the second spring forces can be generated by
a single-piece spring element fastenable to the housing.
[0012] Here, in a simple embodiment, the spring ele-
ment is preferably a closed, stadium-shaped spring plate
element, the plate plane of which extends in the displace-
ment travel direction, wherein spring arms which gener-
ate the first spring forces are arranged at the central re-
gions of the longitudinal extent of the stadium-shaped
spring plate element, by means of which spring arms the
closure parts are acted on toward one another with a
preload.

[0013] The central regions of the longitudinal extent of
the stadium-shaped spring plate element may extend
parallel to one another, wherein said central regions can
be acted on by the free ends of the projections of the
closure parts so as to move away from one another and
thus generate the second spring forces.

[0014] For the fastening of the spring plate element to
the front wall, fastening elements may be arranged on
the inner side of the front wall of the housing, by means
of which fastening elements the short end regions of the
stadium-shaped spring plate element are fastenable to
the front wall.

[0015] For simple assembly without the need for addi-
tional fastening components, the fastening elements may
be pegs which project into the interior of the housing and
which can be resiliently enclosed by loop-like regions at
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the short end regions of the stadium-shaped spring ele-
ment.

[0016] Here, simple plug-in assembly is possible if the
pegs are of cylindrical form and have radial widenings at
their free ends, wherein the loop-like regions of the spring
plate element surround the cylindrical regions of the
pegs.

[0017] An exemplary embodiment of the invention is
illustrated in the drawing and will be described in more
detail below. In the figures:

shows a cross section of a detail of a closure
arrangement with a non-inserted connector,

figure 1

shows a cross section of a detail of the clo-
sure arrangement as per figure 1, with a par-
tially inserted connector,

figure 2

shows a cross section of a detail of the clo-
sure arrangement as per figure 1, with a fully
inserted connector,

figure 3

figure 4 shows a perspective view of a detail of the
closure arrangement as per figure 1, with a
non-inserted connector,

figure 5 shows a perspective view of a detail of the
closure arrangement as per figure 1, with a
partially inserted connector,

figure 6 shows a perspective view of a detail of the
closure arrangement as per figure 1, with a
fully inserted connector,

figure 7 shows a perspective illustration of a spring
plate element of the closure arrangement as
per figure 1,

figure 8 shows a plan view of the spring element as
per figure 7,

figure 9 shows a side view of the spring element as
per figure 7,

figure 10  shows a rear view of the spring element as
per figure 7.

[0018] The illustrated closure arrangement shows a
front wall 1 of a housing. An insertion opening 2 which
leads from the housing exterior to the interior 4 of the
housing is formed in the front wall 1. Two mutually op-
posite walls of the insertion opening 2 are formed by two
slide curves 3, 3’, which extend from the outer region to
the interior 4 of the housing such that they diverge from
one another in convex fashion and which are formed as
A-class surfaces.

[0019] Inthe interior of the housing, there are arranged
two plate-like closure parts 5, 5’ which bear against the
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frontwall 1. In the closed position of the closure arrange-
ment as illustrated in figures 1 and 4, the closure parts
5, 5’ bear against one another by way of in each case
one of their end sides 7, 7’ and close off the insertion
opening 2. The plane of the end sides 7, 7’ bearing
against one another extends in this case in the center of
the insertion opening 2. The outer surfaces 8, 8', directed
toward the housing exterior, of the closure parts 5, 5’ in
the region of the insertion opening 2 extend in this case
in the plane of the outer side of the front wall 1.

[0020] The closure parts 5, 5’ are, by way of their sur-
faces facing toward the front wall 1, in abutment with the
slide curves 3, 3’ such that said closure parts are dis-
placeable away from one another and toward one anoth-
er, wherein those surfaces of the closure parts 5, 5’ which
bear against the slide curves 3, 3’ have contours 6, 6’
which correspond to the slide curves 3, 3'.

[0021] The second end sides 9, 9, situated opposite
one another, of the closure parts 5, 5’ are each acted on
with force by preloaded spring arms 10, 10’ such that
they are displaceable into their closed position.

[0022] An electrical connector 11 isinsertable from the
outside through the insertion opening 2 into the interior
4 of the housing in a displacement travel direction 16,
and is contactable with an electrical contact piece 12 ar-
ranged in the interior 4 of the housing.

[0023] For this purpose, the connector 11 is moved
against the closure parts 5, 5 situated in their closed
position (figures 1 and 4).

[0024] The force that is exerted here by the connector
11 on the closure parts 5, 5’ has the effect that the closure
parts 5, 5° move apart from one another counter to the
forces of the spring arms 10, 10’, wherein the closure
parts 5, 5 slide with their contours 6, 6’ along the slide
curves 3, 3.

[0025] When a spacing of the end sides 7, 7’ of the
closure parts 5, 5’ which corresponds to the thickness of
the connector 11 is reached, the connector 11 is dis-
placed onward between the closure parts 5, 5 until it
contacts the electrical contact piece 12 (figures 3 and 6).
[0026] Here, a lift-off of the closure parts 5, 5’ with their
contours 6, 6’ from the slide curves 3, 3’ is prevented by
virtue of the closure parts 5, 5’ having, on their sides
directed toward the interior 4 of the housing, protruding
projections 13, 13’ which, during the opening movement
of the closure parts 5, 5, abut against central regions 14,
14’ of a spring plate element 15 and deflect these counter
to their spring force.

[0027] The spring plate element 15 is of closed, stadi-
um-shaped form, wherein the plate plane 17 of the spring
plate element 15 extends parallel to the displacement
travel direction 16.

[0028] From the central regions 14, 14’, extending ap-
proximately parallel to one another, of the longitudinal
extent of the stadium-shaped spring plate element 15, in
each case one pair of the spring arms 10, 10’ extends in
cantilevered fashion transversely with respect to said lon-
gitudinal extentand act under preload with their free ends
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18, 18’ on the closure parts 5, 5'.

[0029] During the opening process of the closure parts
5,5, the projections 13, 13’ also abut against said central
regions 14, 14’, wherein the central regions 14, 14’ are
moved apart from one another so as to exert an opposing
force on the closure parts 5, 5'.

[0030] The shortendregions 19, 19’ of the spring plate
element 15 are formed as double loops 20, 20’ and, for
the fastening of the spring plate element 16 to the front
wall 1, resiliently enclose, by way of each loop of the
double loops 20, 20’, a peg (not illustrated). Said pegs
are arranged on the front wall 1 and project freely into
the interior 4 of the housing.

[0031] To permit simple plug-in assembly of the spring
plate element 15, said pegs have radial widenings at their
free ends.

List of reference signs

[0032]

1 Front wall

2 Insertion opening
3 Slide curve

3 Slide curve

4 Interior of the housing
5 Closure part

5 Closure part

6 Contour

6’ Contour

7 End side

7 End side

8 Outer surface

8 Outer surface

9 Second end side
9 Second end side

10 Spring arms

10’  Spring arms

11 Connector

12 Contact piece

13 Projections

13" Projections

14 Central region

14’ Central region

15 Spring plate element
16 Displacement direction
17 Plate plane

18 Free end

18  Freeend

19 End region

19°  End region

20 Double loop

20" Double loop

Claims

1. A closure arrangement for closing off an insertion
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opening (2) in a front wall (1) of a housing for a con-
nector (11) which is insertable through the insertion
opening (2), on a displacement travel extending at
right angles to the front wall (1), into the interior (4)
of the housing and which can be contacted there with
a contact piece (12), having two closure parts (5, 5’)
which are arranged on the inner side of the front wall
(1) and which, counter to spring forces, can be acted
on by the connector (11) inserted into the insertion
opening (2) such that they are movable away from
one another from a closed position, in which they
each close off half of the insertion opening (2) and
in which the closure parts (5, 5°) bear against one
another, by way of their end sides (7, 7’) facing to-
ward one another, in the center of the insertion open-
ing (2), into an open position, in which the connector
(11) can pass through, characterized in that the
closure parts (5, 5°) are, with their mutually opposite
regions directed toward the front wall (1), displace-
ably in contact with slide curves (3, 3') of the front
wall (1), which extend from the outer region to the
inner region of the insertion opening (2) such that
they diverge from one another in convex fashion,
wherein those regions of the closure parts (5, 5’)
which bear against the slide curves (3, 3’) have con-
tours (6, 6’) corresponding to the slide curves (3, 3’),
and the closure parts (5, 5°) are acted on displaceably
toward one another along the slide curves (3, 3’) by
first spring forces.

The closure arrangement as claimed in claim 1,
characterized in that the slide curves (3, 3’) of the
front wall (1) are A-class surfaces.

The closure arrangement as claimed in claim 1,
characterized in that the closure parts are, after an
initial travel out of the closed position in the direction
of the open position, pivotable counter to second
spring forces about axes of rotation extending trans-
versely with respect to the displacement travel.

The closure arrangement as claimed in claim 3,
characterized in that the closure parts are, after the
initial travel out of the closed position, pivotable fur-
ther into a position in which those regions of the clo-
sure parts which close off the insertion opening in
the closed position extend parallel to the displace-
ment travel.

The closure arrangement as claimed in any of the
preceding claims, characterized in that the closure
parts (5, 5°) have, on their sides directed toward the
interior (4) of the housing, projections (13, 13’) which,
in the closed position of the closure parts (5, 5’),
project parallel to the displacement travel (16) into
the interior (4) of the housing and whose ends pro-
jecting freely into the interior (4) of the housing are,
after the initial travel of the closure parts (5, 5’), acted
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on by the second spring forces in the direction of the
displacement travel (16).

The closure arrangement as claimed in any of the
preceding claims, characterized in that the first
spring forces and/or the second spring forces can
be generated by a single-piece spring element fas-
tenable to the housing.

The closure arrangement as claimed in claim 6,
characterized inthat the spring elementis a closed,
stadium-shaped spring plate element (15), the plate
plane (17) of which extends in the displacement trav-
eldirection (16), wherein spring arms (10, 10’) which
generate the first spring forces are arranged at the
central regions (14, 14’) of the longitudinal extent of
the stadium-shaped spring plate element (15), by
means of which spring arms the closure parts (5, 5°)
are acted on toward one another with a preload.

The closure arrangement as claimed in claims 5 and
7, characterized in that central regions (14, 14’) of
the longitudinal extent of the stadium-shaped spring
plate element (15) extend parallel to one another,
wherein said central regions (14, 14’) can be acted
on by the free ends of the projections (13, 13’) of the
closure parts (5, 5’) so as to move away from one
another and thus generate the second spring forces.

The closure arrangement as claimed in either of
claims 7 and 8, characterized in that fastening el-
ements are arranged on the inner side of the front
wall (1) of the housing, by means of which fastening
elements the short end regions (19, 19’) of the sta-
dium-shaped spring plate element (15) are fastena-
ble to the front wall (1).

The closure arrangement as claimed in claim 9,
characterized in that the fastening elements are
pegs which project into the interior (4) of the housing
and which can be resiliently enclosed by loop-like
regions at the short end regions (19, 19’) of the sta-
dium-shaped spring element (15).

The closure arrangement as claimed in claim 10,
characterized in that the pegs are of cylindrical form
and have radial widenings at their free ends, wherein
the loop-like regions of the spring plate element (15)
surround the cylindrical regions of the pegs.
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