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(57) Abstract: The present invention relates to
an electrical connector element (1) having at least
one contact receiving member (7) for an electric-
al contact element (100) which can be inserted in
an insertion direction (E) as far as its end posi-
tion (F) into the at least one contact receiving
member (7), having a locking member (9) by
means of which the contact element (100) in its
locking position (L) can be secured in the end
position (F) against being removed from the at
least one contact receiving member (7) counter to
the insertion direction (E), and having a securing
member (13) which retains the locking member
(9) in the locking position (L) in its securing pos-
ition (B). In order to better secure the contact ele-
ments (100) against being removed from the con-
tact receiving members (7), there is provision ac-
cording to the invention for the securing member
(13) in the securing position (B) to at least par-
tially protrude into the at least one contact receiv-
ing member (7) and consequently for the contact
element (100) to be able to be additionally se-
cured against being removed from the at least one
contact receiving member (7) counter to the in-
sertion direction (E).
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CONNECTOR ELEMENT HAVING SECOND CONTACT SECURING MEANS

The present invention relates to an electrical connector element, in particular as part of an
electrical plug type connector, having at least one contact receiving member for an
electrical contact element which can be inserted into the at least one contact receiving
member in an insertion direction as far as its end position, having a locking member by
means of which the contact element in its locking position can be secured in the end
position against being removed from the at least one contact receiving member counter to
the insertion direction, and having a securing member which retains the locking member in

the locking position in its securing position.

Such connector elements are known from the prior art. For example, the specification US
6,024,605 discloses an “inline” connector element, that is to say, a so-called 180°
connector, in which locking members in the form of resiliently deflectable catches or catch
plates are retained in their locking position by means of a cover which is connected to a

housing member of the connector element by means of a type of integral hinge.

Furthermore, the specification US 5,100,345 A discloses a connector element of the
generic type, in which catch members for the contact elements are secured in the locking
position by means of a cover which is constructed so as to be able to be displaceably fitted

to the housing member.

A disadvantage with connector elements known from the prior art is that an additional, so-
called second contact securing means, which supplements the contact primary engagement
brought about by the locking members and may help to check correct seating of the contact

elements in their end positions, is possible only with difficulty.

Taking into account these disadvantages, an object of the present invention is to better
protect the contact elements from being removed from the contact receiving members and

to facilitate checking of correct seating of the contact elements in their end position.

This object is achieved according to the invention by the securing member in the securing

position at least partially protruding into the at least one contact receiving member in order
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to additionally secure the contact element against being removed from the at least one
contact receiving member counter to the insertion direction. That is to say, the contact

element can additionally be secured directly to the securing member.

This solution has the advantage that the securing member can perform an additional
function, by acting as a second contact securing means. Furthermore, the position of the
contact element can be checked using the securing member. The securing member may
also help to secure the primary engagement brought about by the securing member. It is
further possible to increase contact removal forces required to pull the contact elements out
counter to the insertion direction, for example, by reaching behind a retention portion of

the contact elements, the so-called contact box.

The solution according to the invention can be freely combined and further improved with

the following additional embodiments which are each advantageous per se.

There may thus be provision according to a first advantageous embodiment for the
securing member to extend in the securing position at least partially through an aperture
into the at least one contact receiving member and to overlap therewith in a projection in
the insertion direction. Via the aperture, the securing member can be moved into the
contact receiving member in a particularly simple manner and, for example, extend from
outside the connector element through the aperture laterally and/or from above into the
contact receiving member. The aperture may thus provide lateral and/or vertical access to
the contact receiving member. Owing to the overlapping with the contact receiving
member, the cross-section thereof may be reduced at any desired location in such a manner

that, in the region of the cross-section reduction, the contact element is blocked.

A blocking or additional locking of the contact element in the end position can be
produced in a simple manner by the securing member, at least in the securing position,
protruding into the at least one contact receiving member counter to a vertical direction
extending transversely relative to the insertion direction and/or in a transverse direction of
the connector element extending both transversely relative to the vertical direction and

transversely relative to the insertion direction.
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Depending on the orientation of an actuation path of the locking member, there may be
provision for the securing member in the securing position to laterally support the locking
member transversely relative to the insertion direction. In the present instance, a lateral
support means that an actuation path or resilient path of the locking member extends
substantially parallel with the vertical direction and the locking member is supported
transversely relative to the actuation path. Consequently, the locking member can be
secured against lateral movements, or laterally retained, which increases the rigidity of the

locking and helps to prevent damage to the locking member.

A fixing or securing of the contact element in the end position that supplements the
securing of the contact element by the securing member can be achieved by a securing
portion of the securing member in the securing position being able to be arranged in the
end position in the insertion direction upstream of a retention portion of at least one contact
element. The retention portion or the contact box may, for example, be used both by the
locking member and by the securing member in order to secure the contact element. It is
not absolutely necessary in this instance for the locking member and retention member to
be arranged at the same height in the insertion direction. Alternatively, the securing
member or the securing portion thereof may be arranged, for example, slightly offset in the
insertion direction upstream of the locking member so that the securing member is carried

only when the locking member fails.

A portion which secures the locking member and/or securing member may perform
another function by a catch element on the securing member in the securing position being
able to engage with a counter-catch element of the connector element that adjoins the at
least one contact receiving member. The catch element may, for example, be formed on or
as a securing portion of the securing member which may, for example, have a hold-down
member for the locking member, a locking face for the contact element, a catch projection
and/or a blocking element for preventing premature assembly of connector elements which

are not correctly provided with contact elements.

The securing member may, at least in the securing position, be in alignment with an outer
wall portion of the connector element. On the one hand, portions of the securing member

which protrude from the connector element can consequently be prevented from becoming
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damaged or making the handling thereof more difficult. On the other hand, a portion of the
securing member that acts as a blocking element may protrude above the wall portion in a
preliminary securing position in order to prevent premature assembly of connector
elements which are not correctly provided with contact elements. In the securing position,
this blocking element may be embedded in the connector element in such a manner that it

allows assembly of the connector element and mating connector element.

Another possibility for protecting the securing member or the securing thereof to the
connector element from damage involves a portion of the connector element for fitting the
securing member being directed in the insertion direction and/or extending transversely
relative to an outer wall portion of the connector element. Consequently, optionally when
handling the connector element, in particular when a blocking element of the securing
member in the preliminary securing position prevents assembly with a mating connector,
forces acting on the connection can be better transmitted from the securing member to the

housing member.

The securing member may advantageously be connected to the housing member in a
simple manner by being hinged thereto. This allows the securing member to be fitted to the
housing member in a non-releasable manner. The securing member and housing member

may also be constructed integrally in this manner.

In particular when the securing member is hinged to the housing member, the hinge may
be protected from damage by the securing member being connected to the connector
element at a face of the connector element which is directed substantially in an insertion

direction and/or in a connection direction of the connector element.

The invention is described in greater detail below by way of example with reference to
possible embodiments and the appended drawings. The feature combinations illustrated in
those embodiments are intended merely for purposes of illustration. Individual features
may also be omitted in accordance with their advantages described above if the advantage
of this feature is not important in specific applications. In the drawings:

Figure 1 is a schematic, perspective cross-section of a connector element according to the

invention having a securing member in a preliminary securing position;
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Figure 2 is a schematic, perspective cross-section of the connector element illustrated in
Figure 1 with the securing member in a securing position; and

Figure 3 is a schematic, perspective detailed view of the connector element shown in
Figures 1 and 2, which is partially sectioned in the region of engagement of the securing

member in a contact receiving member of the connector element.

The structure of a connector element 1 according to the invention will first be explained
with reference to the schematic, perspective cross-section thereof shown in Figure 1. The
connector element 1 has a housing member 2. An insertion portion 3 and a conductor
receiving portion 4 are formed on the housing member 2. The insertion portion 3 is
constructed so as to be able to be connected to a mating connector portion of a mating
connector element (not shown). The connector element 1 and the mating connector

element may be part of an electrical plug type connector.

A mating connector receiving member 6 which is accessible via an insertion opening 5 is
formed in the insertion portion 3. In the mating connector receiving member 6 there are
arranged two plug type contacts 101 in the form of pin contacts which are formed in each
case on a contact element 100. The plug type contacts 101 extend substantially parallel
with an insertion direction S of the connector element 1 which extends in the present
embodiment substantially parallel with a longitudinal direction X of the contact element 1.
In a transverse direction Y of the connector element that extends transversely to the
longitudinal direction X, two contact elements 100 are arranged beside each other in the
present example. The longitudinal direction X and transverse direction Y both extend

substantially transversely relative to a vertical direction Z of the connector element 1.

The contact elements 100 are each retained in a contact receiving member 7 which is
formed in the conductor receiving portion 4. To this end, a retention portion 102 is formed
in each case on the contact elements 100. Furthermore, the contact elements 100 each have
a conductor securing portion 103 for securing an electrical conductor (not illustrated) to the
contact element 100. Via a contact insertion opening 8, the contact element 100 can be
inserted into its contact receiving member 7 in an insertion direction E which extends
substantially parallel with the longitudinal direction X with the plug type contact 101 at the

front. The retention portion 102 passes a locking member 9 of the connector element 1.
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The locking member 9 protrudes into the contact receiving member 7 in a locking position
L transversely relative to the longitudinal extent of the contact receiving member 7 that
extends substantially parallel with the longitudinal direction X, in the present case counter
to the vertical direction Z. During the introduction of the contact element 100, the locking
member 9 is redirected in the vertical direction Z owing to resilient securing to the
connector element in the region of a lower member 10 of the locking member 9. For ease
of redirection, there is formed on the locking member 9 a slightly inclined leading member
11 which extends substantially from the lower member 10 to a locking zone 12 of the

locking member 9.

The locking zone 12 comprises a catch portion 12a and a hold-down portion 12b. The
catch portion 12a is formed as a catch projection whose catch face 12a which is directed
substantially in the insertion direction E abuts an engagement region 102a of the contact
element 100 that is formed on the retention portion 102 and is directed substantially
counter to the insertion direction E in an end position F of the contact element 100 shown
in Figure 1. The engagement region 102a is formed as a face or corner on the retention
portion 102. A hold-down face 12b on the hold-down portion 12b is, at least in the end
position F, arranged in a vertical direction Z above a hold-down region 102b that is formed
on the retention portion 102. By the hold-down region 102b being arranged below the
hold-down portion 12b, which may abut the hold-down region 102b or at least be arranged
in the vicinity thereof, the contact element 100 is fixed or secured in the vertical direction

Z.

Furthermore, the connector element 1 has a securing member 13 which can be secured as
in the present case to the conductor receiving portion 4. The securing member 13 has an
actuation portion 14 and a securing portion 15. The actuation portion 14 in the form of a
type of lever, whose outer side provides an actuation face for applying an actuation force,
is secured to a face 17 which is formed on the housing member 2 by means of a lower
member of the securing member 13 intended to form a hinge 16 and which is directed
substantially in the connection and insertion direction S or E. The securing member 13 is
connected in a rotationally movable manner to the housing member 2 by means of the

hinge 16. Consequently, the securing portion 15 can be moved along a substantially
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circular actuation path W from the preliminary securing position A of the securing member
13 which is shown here and in which the securing portion 15 is moved out of engagement
with the contact receiving member 7, into a securing position B (see Figures 2 and 3) of the
securing member 13. The face 17 is formed on a continuation 18 which extends in a

vertical direction Z away from the housing member 2.

The securing portion 15 is fitted to the actuation portion 14 so as to bend substantially at a
right angle from the actuation portion 14 so that the securing portion 15 can extend away
from the actuation portion 14 counter to the vertical direction Z as soon as it extends
substantially parallel with the longitudinal direction X in the securing position B. The
securing portion 15 comprises a catch element 15a and a hold-down member 15b. The
catch element 15a carries out a dual function in that it has a locking face 15¢ and a catch
projection 15d. The locking face 15c¢ is constructed to sit in the securing position B in the
insertion direction E upstream of the engagement region 102a of the contact element 100 in
order, in addition to the catch face 12c, to be able to secure the contact element 100 against
movements counter to the insertion direction E. The catch projection 15d is in turn
constructed so as to co-operate with a counter-catch element (not yet illustrated in this
instance) on the housing member in order to engage the securing member 13 in the

securing position B.

Furthermore, the securing portion 15 provides a blocking element 15¢ in the form of a
surface which may prevent complete connection of the connector element 1 with a mating
connector element as long as the securing member 13 is in the preliminary securing
position A. To this end, the mating connector element may, for example, be constructed in
such a manner that an interrogation region, for example, an edge of a mating connector
opening, strikes the blocking element 15e as long as it is not moved into the securing
position B. This may signal, for example, that the contact element 100 has not been moved
completely into the end position F, whereby the locking zone 12 could be moved upwards
out of the contact receiving member 7. Consequently, the hold-down member 15b would
rest on an actuation face 12e of the locking zone 12 or be blocked thereby and prevent a
movement of the securing member 13 from the preliminary securing position A into the

securing position B.
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Figure 2 illustrates the connector element 1 with two contact elements 100 which are each
in the end position F and which are locked in their contact receiving members 7 by means
of the locking members 9. The locking members 9 are secured by the securing member 13
which has been moved from the preliminary securing position A into the securing position
B in the locking position L. In order to secure the locking members 9 in the locking
position L, the hold-down member 15b rests on the actuation face 12e or is at least
arranged with small spacing therefrom and consequently prevents the locking member 9
from being moved upwards out of the locking position L. In addition, the securing member
13 secures the locking members 9 in each case laterally in the transverse direction Y by the
two catch elements 15a which are formed as securing members 13 each being arranged

next to the locking members 9.

Figure 3 illustrates how one of the two catch elements 15a is arranged beside one of the
locking members 9. The securing portion 15 thus protrudes with the catch element 15a into
an aperture 20 which extends from outside the housing member 2 into the contact receiving
member 7. The aperture 20 is provided with an inclined starting member 21. The inclined
starting member 21 facilitates movement of the securing member 13 from the preliminary
securing position A into the securing position B by the catch projection 15d being guided
along the inclined starting member, the securing portion 15 being resiliently redirected
until the catch projection 15d snap-fits at the lower end of the inclined starting member
into a counter-catch element 22 in the form of a catch opening formed on the housing
member 2 and secures the securing member 9 in the securing position B by means of
engagement. The portion of the securing portion 15 that forms the catch element 15a is
pushed beside the locking member 9 in the locking position L. Parallel with the transverse
direction Y, the locking member 9 is now locked between the securing portion 15 and a
partition wall 23. The partition wall 23 is formed on the housing member 2 and separates

the two contact receiving members 7 from each other.

Furthermore, the locking face 15¢ is arranged in the insertion direction E upstream of the
engagement region 102a of the contact element 100 and, in addition to the catch face 12¢
of the locking member 9, prevents the contact element 100 from being pulled counter to

the insertion direction E from its contact receiving member 7. Furthermore, the actuation

portion 14 of the securing member 13 is in alignment in the securing position B with an
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upper wall portion 24 of the housing member. That is to say, the actuation portion 14 is

received in a recess 25 on the housing member.

In the context of the notion of the invention, deviations from the embodiments described
above are possible. For instance, the insertion portion 3 may have the requirements in
accordance with a connector opening 5 and a mating connector receiving member 6 or, for
example, be formed as a connector for insertion. The contact elements may form the pin
contacts or socket contacts illustrated in this instance as plug type contacts 101. The
conductor receiving portion 4 may have any number of contact receiving members 7 with
contact insertion openings 8 which are formed so as to fit respective contact elements 100.
Consequently, the number of locking members 9 may vary in accordance with the number
of contact receiving members 7. The locking members 9 may be formed in accordance
with the respective requirements and be resiliently connected to the housing member 2 by

means of lower members 10.

The securing member 13 may be adapted to the configuration of the locking members 9. It
is advantageous for the securing member 13 to be constructed as illustrated herein to
secure a plurality of locking receiving members 9 by protecting them, together with its
hold-down member 15b, against movements in the vertical direction Z and laterally fixing
or securing them at the same time with two portions of its securing portion 15 that are
arranged at both sides of the locking members 9, for example, as shown in this instance, by
the catch elements 15a. It is further advantageous, but not absolutely necessary, for the
contact receiving members 7, the locking members 9 and the securing member 13 to be

integrally formed on the housing member 2, that is to say, as integral components thereof.

A configuration according to the invention of a connector element 1 is not limited to the
180° variant described herein, but can also be used with angled connectors in which, for

example, the insertion direction E is bent counter to the connection direction S.
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Reference numerals

1
2
3
4
5
6

Connector element

Housing member
Connector portion
Conductor receiving portion
Insertion opening

Mating connector receiving member

Conductor fixing portion

7

8

9
10
11
12
12a
12b
12¢
12d
12¢
13
14
15
15a
15b
15¢
15d
15¢
16
17
18
20
21

Contact receiving member
Contact insertion opening
Locking member

Lower member of the locking member
Inclined leading member
Locking zone

Catch portion

Hold-down portion

Catch face

Hold-down face
Actuation face

Securing member
Actuation portion
Securing portion

Catch element
Hold-down member
Locking face

Catch projection
Blocking element

Hinge

Surface

Continuation

Aperture

Inclined starting member
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22 Counter-catch element
23 Partition wall

24 Upper wall portion

25 Recess

100  Contact element

101  Insertion contact

102 Retention portion

102a Engagement region

102b Hold-down region

103

N < X & «» o 1mmw »

Preliminary securing position
Securing position

Insertion direction

End position

Locking position

Connection direction
Actuation path

Longitudinal direction
Transverse direction

Vertical direction

- 11 -

PCT/EP2012/056441



5

10

15

20

25

30

35

WO 2012/143259 PCT/EP2012/056441

CLAIMS

1. Electrical connector element (1) having at least one contact receiving member (7) for an
electrical contact element (100) which can be inserted into the at least one contact

receiving member (7) in an insertion direction (E) as far as its end position (F), having a
locking member (9) by means of which the contact element (100) in its locking position (L)
can be secured in the end position (F) against being removed from the at least one contact
receiving member (7) counter to the insertion direction (E), and having a securing member
(13) which retains the locking member (9) in the locking position (L) in its securing
position (B), wherein the securing member (13) in the securing position (B), in order to
additionally secure the contact element (100) against being removed from the at least one
contact receiving member (7) counter to the insertion direction (E), at least partially
protrudes into the at least one contact receiving member (7), characterized in that a catch
element (15a) on the securing member (13) in the securing position (B) is able to engage
with a counter-catch element (22) of the connector element (1) that adjoins the at least one
contact receiving member (7) and in that the securing member (13) has a locking face (15¢)
which is designed to secure the electrical contact element (100) against being removed

from the at least one contact receiving member (7) counter to the insertion direction (E).

2. Electrical connector element (1) according to claim 1, characterised in that the securing
member (13) extends in the securing position (B) at least partially through an aperture (20)
into the at least one contact receiving member (7) and overlaps therewith in a projection in

the insertion direction (E).

3. Electrical connector element (1) according to claim 1 or 2, characterised in that the
securing member (13) at least in the securing position (B) protrudes into the at least one
contact receiving member (7) counter to a vertical direction (Z) extending transversely
relative to the insertion direction (E) and/or in a transverse direction (Y) of the connector
element (1) extending both transversely relative to the vertical direction (Z) and

transversely relative to the insertion direction (E).
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4. Electrical connector element (1) according to any one of claims 1 to 3, characterised in
that the securing member (13) in the securing position (B) laterally supports the locking

member (9) transversely relative to the insertion direction (E).

5. Electrical connector element (1) according to any one of claims 1 to 4, characterised in
that a securing portion (15) of the securing member (13) in the securing position (B) can be
arranged in the end position (F) in the insertion direction (E) upstream of a retention

portion (102) of at least one contact element (100).

6. Electrical connector element (1) according to any one of claims 1 to 5, characterised in
that the securing member (13) at least in the securing position (B) is in alignment with an

outer wall portion (24) of the connector element (1).

7. Electrical connector element (1) according to any one of claims 1 to 6, characterised in
that a portion of the connector element (1) for fitting the securing member (13) is directed

in the insertion direction (E).

8. Electrical connector element (1) according to any one of claims 1 to 7, characterised in

that the securing member (13) is hinged to a housing member (2) of the connector element

(1).

9. Electrical connector element (1) according to any one of claims 1 to 8, characterised in
that the securing member (13) is connected to the connector element (1) at a surface (17) of
the connector element (1) which is directed substantially in or counter to the insertion

direction (E) and/or in a connection direction (S) of the connector element (1).
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