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(54) Contact with an improved locking element

(57) A contact (2) having a contact spring (12), a
contact positioner (11), and a locking element (5). The
contact spring (12) having resilient contacts (40). The
contact positioner (11) receives the contact spring (12)
for connection to an electrical conductor (9). The locking
element (5) has a guide face (10) with a locking side
(13) that maintains the contact (2) in a housing (1). A

cover (19) covers the locking side (13) to form a closed
surface. A guide plate (28) is integrally formed with cov-
er (19) and covers the lateral side of the guide face (10)
to form a closed surface. The cover (19) and guide plate
(28) enlarge a seal opening (18) of the housing (1) to
prevent the seal (4) from damage by the locking element
(5) when the contact (2) is inserted and withdrawn from
the housing (1).
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Description

[0001] The invention relates to contacts for plug hous-
ings. More specifically, the invention relates to a contact
having a locking element with a cover that prevents
damage to a seal in a plug housing during insertion and
removal of the contact.
[0002] Plug housings are commonly provided with
seals that protect contacts that are received in the plug
housings from unwanted moisture. The conventional
plug housing is already equipped with the seal before
insertion of the contact. The seal is provided with open-
ings that allow the contact to pass through the seal and
into a receiving region of the plug housing. The contact
is guided through the opening of the seal during produc-
tion of the plug housing. Known contacts have an in-
clined guide face with which the seal is raised or en-
larged during insertion of the contact to prevent tearing
or widening of the seal. One such plug housing having
a seal is taught by DE 195 33 723 A1. A conventional
contact is taught by Utility Model DE 200 13 570 U1.
[0003] If, however, the contact needs to be removed
from the plug housing, the contact has to be withdrawn
through the opening of the seal. The contact can not al-
ways be withdrawn from the plug housing without dam-
aging the seal, because the contact is provided with a
locking element which secures the contact in the receiv-
ing region of the housing that is constructed counter to
the direction of withdraw. To prevent damage to the seal
during withdraw, it is known to provide a guide element
constructed in the form of a guide plate on the contact,
as shown in the Utility Model DE 200 13 570 U1. The
guide plate is arranged laterally with respect to the lock-
ing element and causes a one-sided raising of the seal.
The locking element, however, has a relatively sharp
edge region in the direction of withdraw owing to its thin-
ly constructed material. Thus, despite the arrangement
of the guide plate, withdrawal of the contact from the
plug housing without a risk of damage to the seal is not
always possible.
[0004] It is therefore desirable to develop a contact
that that can be withdrawn from a plug housing without
risk of damage to a seal provided in the plug housing.
[0005] This and other objects are solved by the
present invention. The invention relates to a contact
having a termination section for connection to an elec-
trical conductor. A contact section for contacting a com-
plementary contact. A locking element having a guide
face with a locking side for maintaining the contact in a
housing and a cover that covers the locking side to form
a closed surface.
[0006] The invention will now be described in detail
with reference to the following figures, in which:

Fig. 1 shows a cross-section through a plug hous-
ing,
Fig. 2 shows a side view and a top view of an elec-
trical conductor connected to a contact,

Fig. 3 shows a perspective view of a first embodi-
ment of a contact,
Fig. 4 shows a perspective view of a first embodi-
ment of a contact positioner,
Fig. 5 shows a perspective view of a first embodi-
ment of a contact spring,
Fig. 6 shows a perspective view of a variation of the
first embodiment of the contact positioner,
Fig. 7 shows a perspective view of a variation of the
first embodiment of the contact spring with a spacer,
Fig. 8 shows a cross-section through the variation
of the first embodiment of the contact,
Fig. 9 shows a perspective view of a blank of a con-
tact spring of the first embodiment punched from a
plate,
Fig. 10 shows a perspective view of a blank of a
contact positioner of the first embodiment punched
from a plate,
Fig. 11 shows a perspective view of a second em-
bodiment of a contact,
Fig. 12 shows a second embodiment of a contact
positioner,
Fig. 13 shows a perspective view of a second em-
bodiment of a contact spring,
Fig. 14 shows a perspective view of a blank of the
second embodiment of the contact positioner, and
Fig. 15 shows a perspective view of a blank of the
second embodiment of the contact spring.

[0007] Fig. 1 shows a cross-section of a plug housing
1 having contacts 2 arranged in a connecting position
and attached to an electrical connector 9. The housing
1 has a retaining edge 6 formed on an elastic web 15
held by a retaining part 16. The retaining edge 6 projects
into a receiving space 14. Pluggable openings 17 are
formed on a front face of the housing 1. Substantially
opposite from the pluggable openings 17 is an insertion
opening 3. A seal 4, constructed in this embodiment as
a collective seal and comprising openings 18 for a plu-
rality of electrical conductors 9, is formed between the
insertion opening 3 and the receiving space 14.
[0008] As shown in Figs 1 and 2, the contact 2 has a
locking element 5 with a locking side 13. The locking
element 5 is formed from a punched, cut or stamped
plate. The plate has an edge on the locking side 13. Sim-
ple and inexpensive production of the locking element
is possible in this manner. The locking side 13 has a first
step 23 and a second step 24 by which the height of the
contact 2 increases in a staggered manner. The first
step 23 is formed on the locking side 13 of the locking
element 5. The first step 23 serves to secure the contact
2 in a connecting position, as shown in Fig. 1. The sec-
ond step 24 corresponds to the geometry selected for
the connection of plug contacts inserted in the pluggable
openings 17 in the contact section on the front part of
the housing 1.
[0009] As shown in Figs. 1 and 2, the contact 2 is con-
nected to the electrical conductor 9. In this embodiment,
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the electrical conductor 9 is constructed as a wire with
electric insulation. The wire is guided up to a termination
section 21 of the contact 2. The electric insulation is se-
cured to the contact 2 by retaining lugs 22.
[0010] Fig. 3 shows the contact 2 constructed from a
contact positioner 11 and a contact spring 12. The con-
tact spring 12 is best shown in Figs. 3 and 5. At the front
end, the contact spring 12 has a contact opening 25 sur-
rounded by an opening frame 39. The frame 39 has in-
ner connecting faces 54 at two opposing lateral part
frame portions. The lower side of the frame 39 is pref-
erably constructed as a flat face. On the upper and lower
side of the frame 39 extend respective double contact
arms 40. Each contact arm 40 is symmetrical with re-
spect to a mirror axis arranged between the contact
arms 40. The contact arms 40 have an advantageous
wave-like structure for contacting contact pins. A first
surface region 27 is integrally formed with a sloped
guide face 10 on the upper side of the opening frame
39 in the form of a plate. The guide face 10 preferably
passes integrally into a curved lateral face 32. Forma-
tion of an edge in the righthand lateral region of the guide
face 10 is avoided in this manner. The lateral face 32 is
preferably formed by a bending and/or stamping proc-
ess from a flat plate. The guide face 10 adjoins with a
peripheral region 29.
[0011] Arranged opposite of the curved lateral face
32, the guide face 10 has a guide plate 28. The guide
plate 28 has a second peripheral region 30 substantially
adapted to the lateral contour of the guide face 10 and
preferably arranged at the same height as the guide face
10.
[0012] Preferably arranged transversely to the con-
tact 2 is a first cover 19. The first cover 19 and the guide
plate 28 are preferably integral, and the first cover 19
passes via a bend into the guide plate 28. The first cover
19 has a third peripheral region 47 arranged approxi-
mately at the same height as the upper side of the region
of the guide face 10 adjoining the first cover 19. The first
cover 19 preferably has the same width as the guide
face 10 such that the guide face 10 is covered over its
entire width by the first cover 19. The first cover 19 has
an end region arranged opposite from the guide plate
28 that is preferably rounded in the upper corner region
31.
[0013] In a variation of the first embodiment of the
contact 2, a second guide plate corresponding to the
guide plate 28 which laterally delimits the guide face 10
can be provided instead of the lateral face 32. However,
care should be taken in this case that the second guide
plate is preferably also covered by the first cover 19 and
thus the lateral edge of the second guide plate does not
come into contact with the seal 4 when the contact 2 is
withdrawn from the housing 1.
[0014] A second surface region 33, preferably ar-
ranged at the same height as the first surface region 27,
adjoins the locking element 5. The second surface re-
gion 33 is preferably integral with a first lateral face 34

of the contact positioner 11 and is achieved by appro-
priate bending. A leading edge region 35 of the second
surface region 33 is preferably covered by a second cov-
er 20. The second cover 20 is integrally formed with a
second lateral face 48 of the contact positioner 11 by
appropriate bending. The second cover 20 preferably
extends transversely over the entire width of the contact
2. The edge region 35 is also covered in this manner
and damage to the seal 4 even by the edge region 35
during withdrawal from the housing 1 is reliably avoided.
[0015] Fig. 9 shows a schematic view of a blank of a
contact spring 12 that is punched from a plate by a cut-
ting die. The blank shows the shape of the contact arm
40, the first surface region 27, and the guide face 10 and
the lateral face region 32. The lateral face 32 is integrally
formed with the guide face 10. After punching the blank
of Fig. 9 the contact spring 12 is obtained in the shape
according to Figs. 5 or 7 by appropriate bending proc-
esses.
[0016] Figs. 3 and 4 show the contact positioner 11 of
the contact 2. Figure 4 clearly shows the integral con-
struction of the guide plate 28 with the first cover 19 via
a bend. The first cover 19 has fixed height so the lower
edge of the first cover 19 preferably extends up to the
surface of the second surface region 33. A support 36
is formed integrally with the first lateral face 34 of the
contact positioner 11. The support 36 is guided upwards
via a first bend into a connecting face 37 in the direction
of the guide plate 28 and in a second bend into a support
plate 38. The support plate 38 has an upper peripheral
region 49 preferably constructed at least partially so as
to correspond with the contour of the guide face 10. Sup-
port for the guide face 10 is provided owing to the ar-
rangement of the support 36. Support for the guide face
10 is ensured in this manner so that the guide face 10
can be manufactured from an elastic material and/or
from a thin material. If the contact 2 is pushed through
the opening 18 of the seal 4, the seal 4 presses on the
guide face 10. The pressure of the seal 4 is absorbed
by the support 36 to stabilise the guide face 10.
[0017] The contact positioner 11 has a receiving
housing 50 having a substantially rectangular shape for
receiving the contact spring 12. A lower lateral face 51
projects a predetermined length from the front of the re-
ceiving housing 50, with respect to the first and second
lateral face 34, 43. In the front region, the receiving
housing 50 is open opposite the lower lateral face 51.
[0018] The first and second lateral faces 34, 43 have
support edges 52 in the open region of the receiving
housing 50. The support edges 52 form bearing faces
for the first surface region 27 of the contact spring 12.
The lower lateral face 51 forms a bearing face for a lower
side of the frame 39 of the contact spring 12 in the front
region. The lower lateral face 51 is formed as at flat face
at least in the front region to ensure the lower surface
of the frame 39 is supported on the lower lateral face
51. The first and the second lateral faces 34, 43 have
connecting faces 53 in the front end region. The con-
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necting faces 53 are constructed substantially perpen-
dicularly to the orientation of the lower lateral faces 51.
The connecting faces 53 serve as connecting faces for
the inner connecting faces 54 of the opening frame 39.
[0019] The contact positioner 11 and the contact
spring 12 are preferably rigidly connected to one anoth-
er. The contact arms 40 are inserted in a contact section
26 of the contact positioner 11 via the contact opening
25. The contact spring 12 is connected to the contact
positioner 11 via weld points 55 provided between the
first surface region 27 and the first or second lateral fac-
es 34, 43, as best shown in Figure 4. The inner connect-
ing faces 54 serve for exact connection of the contact
spring 12 with the connecting faces 53 of the first and
second lateral faces 34, 43 of the receiving housing 50.
Precise positioning of the contact spring 12 in the con-
tact positioner 11 is therefore made possible.
[0020] Fig. 10 shows a blank of the contact positioner
11 of Fig. 4 that is punched from a plate. The contact
positioner 11 is then formed by the appropriate bending
processes. The integral construction of the first cover
19 and of the second cover 20 with the lateral face 34
can clearly be seen in the blank in Fig. 10. The upper
edges of the first and second covers 19, 20 are prefer-
ably rounded so the danger of damage to the seal during
withdrawal of the contact 2 is further reduced. The con-
struction of the support 36 can also be seen. In the con-
struction of a second holder 41 according to Fig. 6 the
cutting die is to be constructed in an accordingly unal-
tered manner.
[0021] In a variation of the first embodiment of the
contact positioner 11 of Fig. 4, the contact positioner 11
can also be formed as in Fig. 6. The contact positioner
11 in Fig. 6 has a second support 41. The second sup-
port 41 passes via a first bend from a lateral face 34 into
a first connecting face 37. A second support plate 42 is
formed on a transverse side of the first connecting face
37 and is connected via a second bend to the first con-
necting face 37. The second support plate 42 is posi-
tioned a predetermined distance from the first cover 19
and preferably has the same contour as the guide face
10. Owing to the embodiment of the second support
plate 42 the contact face 10 is supported over a greater
area then when the support 36 is constructed with the
support plate 38. Improved spring mounting of the guide
face 10 is therefore ensured. The first connecting face
37 is preferably guided to the opposing second lateral
face 43. The first connecting face 37 rests on an upper
peripheral region of the second lateral face 43. Conse-
quently, the position of the first connecting face 37 is
precisely fixed.
[0022] Fig. 7a shows a perspective view of a preferred
variation of the first embodiment of the contact spring
12 wherein the contact spring 12 has an impression 44
in the first surface region 27. The impression 44 serves
as a spacing element for the upper contact arm 40 and
is best seen in Fig. 7b. Owing to the arrangement of the
impression 44, overstretching of the upper contact arm

40 is avoided.
[0023] Fig. 8a shows a perspective view of the contact
2 with a contact spring 12 according to the embodiment
of Fig. 7a. In this embodiment the integral construction
of the first and second cover 19, 20 with the second lat-
eral face 43 can also be seen. Fig. 8b shows a cross-
section through the contact 2 of Fig. 8a. Here the contact
positioner 11 preferably comprises a notch 46 at a lower
side 45 that prevents overstretch of the lower contact
arm 40. As shown, the upper edge of the first cover 19
is preferably arranged at the same height as the upper
edge of the guide face 10. In this manner the leading
peripheral region of the guide face 10 is reliably covered
by the first cover 19. It can clearly be seen from Fig. 8b
that the upper edge of the second cover 20 is preferably
arranged at the same height as the surface of the sec-
ond surface region 33. The leading peripheral region of
the second surface region 33 is reliably covered by the
second cover 20 in this manner.
[0024] The insertion of the contact 2 into the plug
housing 1 will now be described in greater detail with
reference to Figs. 1 and 2. During production of the plug
the seal 4 is inserted in the corresponding seal space of
the housing 1. Before the retaining part 16 is positioned
onto the front face of the housing 1, the contact 2, to
which the electrical conductor 9 is already attached, is
subsequently pushed through the insertion opening 3
and the opening 18 into the receiving space 14. To avoid
damage to the seal 4 during insertion of the contact 2,
the sloped guide face 10 of the locking element 5 widens
the opening 18 to receive the contact 2.
[0025] When the contact 2 reaches the connecting
position in the receiving space 14, the retaining edge 6
is pushed outwards by the guide face 10 until the guide
face 10 has moved past the retaining edge 6. The re-
taining edge 6 subsequently returns to its resting posi-
tion shown in Fig. 1. The retaining part 16 is positioned
on the housing 1 such that the retaining edge 6 is re-
tained in its resting position. The retaining part 16 rests
on the web 15 on which the retaining edge 6 is formed
and holds the retaining edge 6 in a locking position, as
shown in Fig. 1. In the locking position the locking ele-
ment 5 is limited on the locking side 13 by the retaining
edge 6 from movement in the direction of the insertion
opening 3.
[0026] To withdraw the contact 2 from the housing, for
example, to change the electrical conductor 9, the re-
taining part 16 is removed from the housing 1. The con-
tact 2 is withdrawn from the housing 1 in the direction of
the insertion opening 3 via the electrical conductor 9. As
the contact 2 is withdrawn, the retaining edge 6 is bent
outwards by the locking element 5 without damage to
the retaining edge 6 owing to the elastic construction of
the web 15.
[0027] The contact 2 is withdrawn through the open-
ing 18 in the direction of the insertion opening 3. As the
contact 2 is withdrawn through the opening 18 of the
seal 4, the first and second steps 23, 24 contact the
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opening 18. During withdrawal the seal 4 initially rests
on the second cover 20 and is pushed upwards by the
second cover 20 and then slides on the second surface
region 33. When the first cover 19 reaches the seal 4,
the seal 4 is lifted further upwards by the first cover 19
and lifted via the peripheral region of the guide face 10
onto the surface of the guide face 10. The contact 2 can
thus be moved through the opening 18 of the seal 4 with
minimal damage. Owing to the arrangement of the first
and/or a second covers 19, 20 damage to the seal 4 in
the region of the opening 18 is therefore avoided.
[0028] The first and second covers 19, 20 are prefer-
ably formed over the entire width of the locking side 13
of the locking element 5. Therefore, in contrast to the
known prior art, the seal 4 is raised over the entire width
of the locking element 5 when the contact 2 is withdrawn
from the housing 1. Consequently, the seal 4 is protect-
ed in the entire peripheral region of the locking element
5 from damage by the peripheral region of the locking
element 5.
[0029] A simple construction of the first and second
covers 19, 20 is achieved in that the covers 19, 20, pro-
ceeding from a lateral wall region, are aligned via a bend
along the locking side of the locking element 5. Simple
and inexpensive production of the covers 19, 20 is also
made possible in this manner.
[0030] Figs. 11 through 15 show a second embodi-
ment of the contact 2 comprising a contact positioner 11
and a contact spring 12. In contrast to the first embodi-
ments of Fig. 1 through 10, the guide face 10 in the sec-
ond embodiment is not integrally formed as part of the
contact spring, but is integrally formed as part of the con-
tact positioner 11.
[0031] Fig. 12 shows the second embodiment of the
contact positioner 11 having the guide face 10. The
guide face 10 is integrally formed with the first lateral
face 34. The first lateral face 34 is integrally formed with
a transverse web 56. The transverse web 56 is guided
from the first lateral face 34 transversely via the receiv-
ing space up to the opposing second lateral face 48 and
rests on the second lateral face 48. Proximate the trans-
verse web 56, the guide face 10 extends in the longitu-
dinal direction of the contact positioner 11 in the direc-
tion of the first cover 19 and is integrally connected to
the second lateral face 48.
[0032] The second lateral face 48 has a guide plate
28. The upper edge of the guide plate 28 is formed to
correspond with the bulging shape of the guide plate 10.
The upper edge of the first cover 19 is also preferably
arranged at the same height as the upper edge of the
end region of the guide face 10 associated with the first
cover 19. The lower lateral face 51 projects beyond the
first and second lateral faces 34, 48. The first and sec-
ond lateral faces 34, 48 have support edges 52 and con-
necting faces 53 arranged at the front.
[0033] Fig. 13 shows the second embodiment of the
contact spring 12, which has substantially the same
form as the contact spring 12 shown in Fig. 5. The con-

tact spring 12 has a shortened first surface region 27
and does not have a guide face 10. The frame 39 has
inner connecting faces 54 positioned at the two oppos-
ing lateral frame portions. The first surface region 27 ta-
pers in the direction of the contact positioner 11.
[0034] In the assembled state the first surface region
27 is inserted laterally between the bearing edges 52 of
the first and second lateral faces 34, 43. The frame 39
rests with its lower side on the lower lateral face 51. The
inner connecting faces 54 rest on the connecting faces
53 of the receiving housing 50. A simplified weld joint is
therefore possible. The contact spring and the contact
positioner are welded to one another via weld points 55,
the weld points being arranged in the region of the frame
39. In addition, the receiving housing 50 of the contact
positioner 11 is also kept in its shape via a weld point
55. Here, the weld point 55 is provided between the sec-
ond surface region 33 and the second lateral face 48.
The weld joint is preferably produced by laser welding.
[0035] Fig. 14 shows a blank of the second embodi-
ment of the contact positioner 11 of Fig. 12 in which the
second contact positioner 11 is cut, punched or stamped
from a plate. Fig. 15 shows a blank of the second contact
spring 12 of Fig. 13 in which the contact spring 12 is cut,
punched or stamped from a plate. The contact position-
er 11 and the contact spring 12 are produced from the
blanks by appropriate bending and/or curving process-
es.
[0036] A considerable advantage of the contact ac-
cording to the first and second embodiments of the in-
vention is that a cover is associated with the locking el-
ement in the direction of withdraw, and prevents contact
of an edge region of the locking element, arranged on
the locking side, with a seal. A locking element with a
surface which is as closed as possible is therefore ob-
tained. The surface of the locking element is preferably
completely closed. This ensures that when the contact
is pushed out of the housing the seal is raised by the
cover and consequently damage to the seal by the edge
region of the locking element is reliably avoided.

Claims

1. A contact (2) having a termination section (21) for
the connection of an electrical conductor, a contact
section (26) for contacting a complementary con-
tact, a locking element (5) with a guide face (10)
having a locking side (13) for locking the contact (2)
in a housing (1), characterised in that the locking
element (5) has a cover (19) that covers the locking
side (13) to form a closed surface.

2. Contact according to claim 1, characterised in that
the guide face (10) has a lateral side in respect to
the locking side (13) having a guide plate (28) that
covers the lateral side of the guide face (10).
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3. Contact according to claim 2, characterised in that
the cover (19) is integrally formed with the guide
plate (28).

4. Contact according to any one of claims 1 to 3, char-
acterised in that contact arms (40) are arranged in
the contact section, and a stop element (44) is limits
bending of the contact arms (40) to a maximum val-
ue.

5. Contact according to any one of claims 1 to 4, char-
acterised in that a support (36, 41) is arranged be-
low the guide face (10) and supports the guide face
(10) at a fixed height.

6. Contact according to any one of claims 1 to 5, char-
acterised in that the cover (19) has a rounded up-
per edge.

7. Contact according to any one of claims 1 to 6, char-
acterised in that the contact section (26) is cov-
ered by a plate (33) that forms an edge between the
contact section (26) and the termination section
(21), the edge (33) covered with a second cover
(20).

8. Contact according to any one of claims 1 to 7, char-
acterized in that the contact (2) comprises a con-
tact positioner (11) and a contact spring (12).

9. Contact according to claim 8, characterised in that
the contact positioner (11) and the contact spring
(12) are formed from stamping and bending a plate.

10. Contact according to claims 8 or 9, characterized
in that the contact spring (12) has a frame (39) rig-
idly connected to the contact positioner (11) by
welding.
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