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(57) Abréegée/Abstract:

In order to Interlock an electric contact within an Insulating body (1) for a plug-type connector, the invention proposes to
respectively realize integral clip-on means (10, 13) that are axially spaced apart from one another and on the clip-on edges (11, 14)
of which the electric contact (20) can be Inter-locked within a through-opening (2) on the mating side (4) and on the connection
side (5). To this end, the invention proposes a method Iin which two mould cores that encompass one another and form the

through-opening with the clip-on means can be removed from the through-opening In opposite directions after the Injection-
moulding process.
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ABSTRACT

In order to interlock an electric contact within an insulating body (1) for a
plug-type connector, the invention proposes to respectively realize integral
clip-on means (10, 13) that are axially spaced apart from one another and on
the clip-on edges (11, 14) of which the electric contact (20) can be inter-
locked within a through-opening (2) on the mating side (4) and on the con-
nection side (5).

To this end, the invention proposes a method in which two mould cores that
encompass one another and form the through-opening with the clip-on
means can be removed from the through-opening in opposite directions after

the injection-moulding process.

Fig. 3



10

15

20

25

30

CA 02576626 2007-01-31

METHOD FOR MANUFACTURING A LOCKING DEVICE AS WELL AS
LOCKING DEVICE FOR AN ELECTRIC CONTACT IN A PLUG-TYPE
CONNECTOR

BACKGROUND OF THE INVENTION

1. Field of the Invention

The invention pertains to a method for manufacturing a locking device for an
electric contact in a through-opening and an adjacent insertion compartment
In an insulating body by means of an injection-moulding tool for a plug-type
connector as well as to a locking device for an electric contact in a through-

opening and an adjacent insertion compartment in an insulating body.

2. Description of the related art

A locking device of this type is required for holding an electric contact in the
opening of an insulating body in a captive fashion.

It iIs common practice to fix known electric contacts that are usually realized
in the form of crimp contacts and arranged within an insulating body in a cap-
tive fashion by means of corresponding locking means (e.g., a locking clip).
For example, DE 15 15 831 discloses a device for holding exchangeable
contact elements in electric plug-type connectors, wherein a locking cone
secures the contact element in an insulating body.

In this system, it is disadvantageous that at least one additional locking
means In the form of a snap ring, a locking ring or a snap hook is required in

order to fix the electric contacts in position.
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SUMMARY OF THE INVENTION

The invention consequently is based on the objective of developing a device
that makes it possible to simply lock an electric contact in a through-opening

of an insulating body without auxiliary means.

This objective is Initially attained with a method in which two mould cores,
namely a first mould core and a second mould core, partially encompass one
another and are arranged within an injection-moulding tool that forms a
housing, wherein said mould cores can be respectively removed from the
through-opening in axially opposite directions after the injection-moulding
process, and wherein the mould cores are shaped such that clip-on means

featuring clip-on edges are formed on both ends of the through-opening.

The aforementioned objective is also attained in that the through-opening
respectively features a clip-on means that protrudes into the interior on both
ends, wherein the clip-on means are arranged offset relative to one another
by 180°, and wherein the electric contact can be interiocked within the re-

gions of the clip-on means that are axially spaced apart from one another.

The advantages attained with the invention can be seen, in particular, in that

a conventional electric contact realized in the form of a pin or a socket con-

tact can be directly interlocked in the inventive embodiment of the insulating

body without requiring an additional separate holding or locking element.

In contrast to known arrangements, it is advantageous to fix the contact in a
through-opening that accommodates the contact on both sides, namely with

correspondingly designed clip-on means.

For this purpose, a stop pin is provided on one side of the through-opening
and a locking block is provided on the other side, wherein the contact can be

Inserted and interlocked between the stop pin and the locking block. During
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this process, a circumferential groove arranged on the electric contact en-
gages with an undercut on the locking block that is provided with a clip-on
edge.

The locking block features a clip-on edge with an angle of 90° while the ad-
jacent angle of the clip-on edge of the electric contact forms an angle be-
tween 80° and 85°, preferably 83°, relative to the groove plane.

The advantage in comparison with a conventional 90°-angle can be seen in
that the locking block is integrally arranged on an exposed overhang of the

wall of the through-opening and the overhang may be bent radially outward
while the contact is subjected to a load during the mating process such that

there is a risk of the contact sliding out of the locking region.

In the preferred embodiment, the steeper slope of the clip-on edge of the
contact engages on the clip-on edge of the locking block.

During the removal of the electric contact from the through-opening, this
bending effect is preferably utilized in the form of an extreme excursion of

the overhang.

For this purpose, a disassembly tool is inserted between the crimping region
of the electric contact and the slope realized on the locking block. The over-
hang can then be displaced radially outward until the contact is exposed and
can be pulled out with the cable crimped thereon. In this respect, the option
of providing locking elements on two sides could not be considered until now
because a corresponding tool for producing openings and clip-on means of
this type was not available. '

A simple and inexpensive interlock between electric contacts and a connec-
tor housing can be produced with one advantageous development of this
method, in which two mould cores that at least regionally interpenetrate are
used for moulding the through-opening and the clip-on means.
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BRIEF DESCRIPTION OF THE DRAWINGS

One embodiment of the invention is illustrated in the figures and described in

greater detail below. The figures show:

Fig. 1 a mounting technique according to the state of the art;

Fig. 2 a longitudinal section through an insulating body with an electric con-
tact,

Fig. 3 a longitudinal section through an insulating body with an electric con-
tact and an electric cable, as well as a disassembly tool, and

Fig. 4 a longitudinal section through an insulating body with mould cores.

DESCRIPTION OF THE PREFERRED EMBODYMENTS

Figures 1a, 1b show the current state of the art for locking electric contacts in
connector housings. Figure 1a shows a longitudinal section through an insu-
lating body 1 with a contact 20 that is inserted into an opening 2 in the mat-
Ing direction, namely against a clip-on edge 11, and locked in position by
means of a locking element 17 that is attached from the mating direction and

abuts the stop 11 on the opposite side. In this case, the locking element is

realized in the form of a sleeve-shaped washer that is supported on a collar

18 of the contact and fixes the contact in the opening.

Figure 1b also shows an electric contact 20 that is inserted into an opening 2
against a clip-on edge 11 in the mating direction. The contact 20 is locked in
position by means of a locking element 17 that his realized in the form of a

clip-on arm, wherein said locking element also acts upon a collar of the con-

tact in the mating direction and thusly fixes the contact in the opening 2.
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Figure 2 shows a longitudinal section through an insulating body 1 with an
electric contact 20 that is inserted into a through-opening 2 and realized in
the form of a socket in this case, wherein said contact features a contact
zone 23 that is provided with several longitudinal slots 24, as well as a crimp-
ing region 25 that is separated from said contact zone by a circumferential

groove 21.

The electric contact 20 is fixed on both sides with hook-shaped clip-on

means that form an integral part of the ends of the through-opening 2.

The clip-on means are realized in the form of a U-shaped stopping bow 10
on the mating side 4 of the circular through-opening 2, as well as in the form
of a locking block 13 on the opposite connection side 5.

In this respect, the invention proposes to arrange the two clip-on means 10,
13 that only protrude into the through-opening regionally such that they are
radially offset by approximately 180°.

This means that the contact 20 is securely fixed in position, namely even If
the stopping bow 10 is not realized completely circular within the through-
opening 2 and the locking block 13 has approximately half the width of a
through-opening.

The stopping bow is shaped such that it extends from an upper maximum
extension protruding into the interior to the lower part of the through-opening,
namely in a symmetric fashion on both sides, and then ends in the wall with-

out a transition.

When the contact is inserted into the through-opening 2 in the mating direc-
tion 4, in this case from the left to the right, the end on the mating side ad-
joins the “upper” left clip-on edge 11 of the front stopping bow 10 while the
hook-shaped “lower” right locking block 13 penetrates into the circumferential
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groove 21 of the electric contact 20. The locking block furthermore features a
slope 15, the function of which is explained further below.

The circumferential groove 21 of the contact has the peculiar feature that at
least the clip-on edge of the undercut 22 that acts upon the locking block is

angled relative to the base surface of the groove by an angle between 80°
and 85°, preferably 83.5°.

When the electric contact 20 is subjected to an axial load, i.e., when a con-
nection is produced with a mating connector, this provides the advantage
that the load is transmitted to the locking block 13. Since the locking block is
arranged on the overhang 7, there is a certain risk of moving the locking

block such that the contact slides out of the through-opening.

Due to the steeper angle, the undercut 22 is wedged against the lower end

of the clip-on edge 14 and largely prevents the overhang 7 from moving.

An insertion compartment 3 situated adjacent to the locking block 13 ac-
commodates, among other things, the crimping zone of the electric contact
with the corresponding electric cable and has larger dimensions than the
through-opening 2; these larger dimensions not only serve for accommodat-
Ing a disassembly tool 40 in addition to the electric conductor 27, but also for

realizing part of the wall of the through-opening 2 in the form of an exposed
overhang 7.

If the disassembly tool 40 is inserted between the slope 15 of the locking
block 13 and the crimping zone 25 of the contact 20 as shown in Figure 3,
the locking block is pressed down due to the exposed overhang 7. The re-
sulting lever effect causes the point of the hook-shaped locking block 13 to
disengage from the circumferential groove 21 of electric contact 20 and the
contact 20 can be pulled out of the through-opening 2 with the cable 27 al-
ready crimped thereon.
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The simplified schematic representation according to Figure 4 shows the
shape of the two clip-on means 10, 13 for interlocking the electric contact 20

In the through-opening 2 of the insulating body.

In this case, the insulating body 1 with the through-opening 2 and the merely
indicated mould cores 30, 35 is illustrated in the form of a longitudinal section

at the time at which the plastic mass injection-moulded thereon has cooled.

The two mould cores 30, 35 have different shapes, wherein a nearly oval

iInner core 30 Is at least regionally encompassed by a U-shaped outer core

35 such that the two oppositely arranged mould cores form an approximately

circular through-opening 2.

In this case, the front sides 31, 36 of the mould cores 30, 35 form the two
clip-on edges of the clip-on means, wherein the front side 31 forms the “rear”

clip-on edge 14 on the locking block 13 and the front side 36 forms the front
clip-on edge 11 on the stopping bow 10.

The integral elements 32 and 37 of the mould cores serve for producing the

slopes 12 on the stopping bow 10 and the slope 15 on the locking block 13
during the injection-moulding process.

Since the core 35 is designed such that it encompasses the oval core 30, the
stopping bow 10 can transform into the lateral region of the inner wall from

Its maximum spacing without a transition.

After the injection-moulding process, the two cores are removed from the

through-opening in directions that are offset by 180°.
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List of Reference Symbols
Locking device ...

Az.. 206-01 CAPH

~N OO Or W N -

10
11
12
13
14
15

17,17

18
20
21
22
23
24
25
27
30
31
32
35
36
37

40

Insulating body

Through-opening

Insertion compartment (crimping region)
Mating side

Connection side

Inner wall

Overhang

Stopping bow, u-shaped
Front clip-on edge
Outer slope

lLocking block

Rear clip-on edge

Outer slope

Clip-on element: locking element and clip-on arm (State of the Art)
Collar

Electric contact (pin, socket)
Circumferential groove

Undercut

Contact zone

Slots

Crimping zone

Electric conductor

Mould core, oval

Front side A

Outer moulding for stopping bow
Mould core B, triangular sleeve
Front side B

Outer moulding for clip-on edge
Disassembly tool
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What is claimed is:

1. A method for manufacturing a locking device for an electric contact in

10

15

20

25

30

a through-opening and an adjacent insertion compartment in an insu-
lating body by means of an injection-moulding tool for a plug-type
connector,

wherein the through-opening in the insulating body is realized with the
aid of two mould cores that partially encompass one another, namely
a first mould core and a second mould core that are arranged within
the injection-moulding tool forming the housing and can be respec-
tively removed from the through-opening in axially opposite directions
after the injection-moulding of the insulating body, wherein the mould
cores are shaped such that clip-on means featuring clip-on edges are

realized on the two ends of the through-opening.

Mould cores for a method for manufacturing a locking device accord-
ing to Claim 1,

wherein the first mould core has a roughly oval shape, and in that the
second mould core is realized in the form of a U-shaped sleeve that
can be pushed on and essentially encompasses the first mould core

on three sides.

Mould cores for a method for manufacturing a locking device accord-
ing to Claim 1,
wherein the mould cores are shaped such that they form slopes on

the stopping bow and the locking block.
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A locking device for an electric contact in a through-opening and an
adjacent insertion compartment in an insulating body,

wherein the through-opening respectively features clip-on means that
protrude into the interior on its two ends,

wherein the clip-on means are arranged such that they are offset rela-
tive to one another by 180°, and

wherein the electric contact can be interlocked within the region of the

clip-on means that are axially spaced apart from one another.

The locking device according to Claim 4,
wherein the clip-on means are realized in the form of a U-shaped
stopping bow on the end that serves as the mating side and in the

form of a locking block on the end that serves as the connection side.

The locking device according to Claim 5,

wherein the U-shaped stopping bow on the mating side extends from
its maximum extension protruding into the interior to the inner wall of
the through-opening, namely in a symmetric fashion on both sides and

without a transition.

The locking device according to Claim 5,
wherein the U-shaped stopping bow features a clip-on edge.

The locking device according to Claim 5,

wherein the locking block on the connection side is provided with a
clip-on edge and arranged in the through-opening on an exposed
overhang within the insertion compartment of the insulating body on
the connection side.

The locking device according to Claim 4,
wherein the electric contact features a circumferential groove, the

edges of which are realized in the form of an undercut.
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