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The invention relates to a contact for a direct plug-in
connector having two strips made of sheet-metal material
that are arranged next to one another in an insertion portion
and in a contact portion, wherein the insertion portion is
provided for insertion into a through-opening, which is
electrically conductive at its inner wall, in a printed circuit
board and the contact portion is provided to make electrical
contact with the inner wall of the through-opening, wherein
the two strips are connected together in a connection portion
that is provided for connecting to a cable strand, and wherein
a connecting portion is located between the connection
portion and the contact portion, wherein the two strips are
located in a common plane and formed in an L-shaped
manner in the connecting portion, wherein the legs of the
connecting portion that proceed from the connection portion
extend parallel to one another and the legs of the connecting
portion that are connected to the contact portion extend
towards one another.
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CONTACT FOR DIRECT PLUG
CONNECTOR AND DIRECT PLUG
CONNECTOR

FIELD OF THE INVENTION

[0001] The invention relates to a contact for a direct
plug-in connector having two strips made of sheet-metal
material that are arranged next to one another in an insertion
portion and in a contact portion, wherein the insertion
portion is provided for insertion into a through-opening,
which is electrically conductive at its inner wall, in a printed
circuit board and the contact portion is provided to make
electrical contact with the inner wall of the through-opening,
wherein the two strips are connected together in a connec-
tion portion that is provided for connecting to a cable strand,
and wherein a connecting portion is located between the
connection portion and the contact portion.

BACKGROUND

[0002] The invention also relates to a direct plug-in con-
nector having at least one contact according to the invention.

SUMMARY

[0003] With the invention, a contact for a direct plug-in
connector and a direct plug-in connector are intended to be
shortened in the plug-in direction compared with conven-
tional contacts.

[0004] According to the invention, for this purpose, a
contact having the features of Claim 1 and a direct plug-in
connector having the features of Claim 9 are provided.
Advantageous developments of the invention are mentioned
in the dependent claims.

[0005] The contact according to the invention for a direct
plug-in connector has two strips made of sheet-metal mate-
rial that are arranged next to one another in an insertion
portion and in a contact portion. The insertion portion is
provided for insertion into a through-opening, which is
electrically conductive at its inner wall, in a printed circuit
board. The contact portion is provided to make electrical
contact with the inner wall of the through-opening. The two
strips are connected together in a connection portion that is
provided for connecting to a cable strand. A connecting
portion is located between the connection portion and the
contact portion. The two strips are formed in an L-shaped
manner in the connecting portion. The legs of the connecting
portion that proceed from the connection portion can extend
parallel to one another. The legs of the connecting portion
that are connected to the contact portion extend towards one
another.

[0006] As a result of such a geometric configuration of the
contact, the contact can be shortened in the plug-in direction
compared with conventional contacts. As a result of the
L-shaped configuration of the connecting portions, a suffi-
cient spring action of the contact is nevertheless achieved, in
order to attain a secure electrical contact when it is plugged
into a through-opening in a printed circuit board. The two
strips can lie in a common plane in the connecting portion.
As a result, the contact can be produced very easily, since the
two strips merely have to be punched out in the connecting
portion and do not additionally have to be bent.

[0007] In a development of the invention, the legs of the
connecting portion that are connected to the contact portion
are arranged in a manner aligned with one another. Conse-
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quently, the legs connected to the contact portion extend
towards one another and are arranged in the same common
plane. As a result, symmetric conditions can be achieved as
regards the spring properties of the two strips.

[0008] In a development of the invention, an arcuate
indentation or recess is provided in each case between the
connection portion and a respectively internal side edge of
the two strips of the connecting portion, wherein the internal
side edges face one another.

[0009] By means of such an arcuate indentation or recess,
a spring rate of the two strips can be set upon deformation
relative to the connection portion. In this case, the shaping
of the indentions and/or the location of the vertices of the
indentations can be changed in order to achieve a different
spring rate.

[0010] In a development of the invention, the two strips
are located in a common plane in the connecting portion and
in the insertion portion.

[0011] In a development of the invention, the two strips
are located, in the contact portion, in the common plane of
the connecting portion and of the insertion portion.

[0012] In a development of the invention, the connection
portion has a plate-like region connecting the two strips, said
plate-like region being located in a common plane with the
connecting portion.

[0013] In this way, the contact can be produced easily
from a two-dimensional sheet-metal material.

[0014] In a development of the invention, the connection
portion has an insulation-displacement connection.

[0015] Such an insulation-displacement connection can be
easily realized for example in that, starting from a plate-like
region, four protrusions are bent upwards through 90°,
wherein in each case two protrusions then realize an insu-
lation-displacement terminal between one another.

[0016] In a development of the invention, the contact is
produced integrally from a two-dimensional sheet-metal
material.

[0017] The contact according to the invention can be
produced from a two-dimensional sheet-metal material by a
simple punching operation and optionally a subsequent
bending operation. The bending operation is necessary to
form the connection portion, for example when an insula-
tion-displacement connection or a crimp connection or a
connection portion formed in some other way is intended to
be produced.

[0018] The invention also relates to a direct plug-in con-
nector having at least one contact according to the invention
and a housing for receiving the contact, wherein the contact
is received in the housing with play such that a spring
movement of the connecting portion is allowed upon inser-
tion of the insertion portion and of the contact portion into
a through-hole of a printed circuit board.

[0019] As a result of the contact being received with play,
it is possible to ensure that the contact region can yield
slightly upon insertion into a through-opening in a printed
circuit board. The reception with play occurs advanta-
geously in the region of the connecting portion. The contact
portion and the insertion portion are located outside the
housing and a spring movement of the insertion portion and
of the contact portion upon introduction into a through-
opening in a printed circuit board is allowed by a deforma-
tion or movement of the connecting portion. By contrast, in
the region of the connection portion, the contact can be fixed
relative to the housing.
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[0020] In a development of the invention, the contact is
received in the housing with play in a direction perpendicu-
lar to the plug-in direction.

[0021] In this way, not only can the spring movement of
the contact portion and of the insertion portion be allowed,
but also, at the same time, the contact is movable to a certain
extent in the region of the connection portion. This can be
used for example in order to insert cable strands particularly
easily into connection portions in the form of insulation-
displacement contacts. Particularly when a plurality of cable
strands are laid and connected at the same time, movability
of the contact within the housing makes it easier to lay the
cable strands securely.

[0022] Further features and advantages of the invention
will become apparent from the claims and the following
description of preferred embodiments of the invention in
conjunction with the drawings. Individual features of the
various embodiments illustrated can be combined with one
another as desired without exceeding the scope of the
invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] In the drawings:

[0024] FIG. 1 shows a view of a direct plug-in connector
according to the invention obliquely from below,

[0025] FIG. 2 shows the direct plug-in connector from
FIG. 1 in the plugged-in state on a printed circuit board,
[0026] FIG. 3 shows the direct plug-in connector from
FIG. 2, wherein the housing has been omitted and only the
contact of the direct plug-in connector is shown,

[0027] FIG. 4 shows the contact and the printed circuit
board from FIG. 3 from a different viewing direction,
[0028] FIG. 5 shows a view of the contact from FIGS. 3
and 4 obliquely from above,

[0029] FIG. 6 shows a front view of the contact from FIG.
55
[0030] FIG. 7 shows the contact from FIGS. 5 and 6 in the

state installed in the housing of the direct plug-in connector,
and

[0031] FIG. 8 shows a front view of the housing and the
contact from FIG. 7 in the state plugged into a through-
opening in a printed circuit board.

DETAILED DESCRIPTION

[0032] FIG. 1 shows a view obliquely from below of a
direct plug-in connector 10 having a housing 12. A contact
14 projects partially out of the housing. Two strips 16, 18 of
the contact 14 project out of the housing, wherein, of the
strip 16, an insertion portion 20 and a contact portion 22 and,
of the strip 18, an insertion portion 24 and a contact portion
26 are discernible and project out of the housing.

[0033] On its underside, out of which the contact 14 also
projects, the housing 12 has two positioning protrusions 28,
30 and a latching hook 32. The positioning protrusions 28,
30 and the latching hook 32 are provided to be inserted into
matching through-openings in a printed circuit board, in
order to orient the housing and thus also the contact 14
relative to a through-opening in the printed circuit board,
which is configured in an electrically conductive manner at
its inner wall and with which an electrical connection is
intended to be established via the contact 14. The latching
hook 32 is then provided to hold the housing 12 and the
contact 14 on the printed circuit board.
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[0034] FIG. 2 shows a view of the direct plug-in connector
10 in the plugged-in state on a printed circuit board 34. The
contact 14 has now been plugged into a through-opening 36
in the printed circuit board, which, as was mentioned above,
is configured in an electrically conductive manner at its
inner side and is electrically connected to conductor tracks
(not illustrated) on or in the printed circuit board 34. The
positioning protrusions 28, 30 are each received partially in
matching further through-openings in the printed circuit
board 34. The latching hook 32 is likewise received in a
matching through-opening in the printed circuit board 34.
The latching hook engages behind the through-opening and
in this way prevents the direct plug-in connector 10 in FIG.
2 from being able to be removed upwardly from the printed
circuit board 34. The contact portions 18, 22 of the contact
14 cannot be seen in the illustration in FIG. 2 and bear
against the inner wall of the through-opening 36.

[0035] FIG. 3 shows an illustration comparable to FIG. 2,
wherein the housing 12 of the direct plug-in connector has
been left out entirely. It is now apparent that the contact 14
is arranged merely with its contact portions 18, 22 in the
through-opening 36 in the printed circuit board. The two
insertion portions 20, 24 are arranged beneath the printed
circuit board 34, and the remaining elements of the contact
14, which will be explained below, are arranged above the
printed circuit board 34 and in the housing 12.

[0036] FIG. 4 shows the contact 14 and the printed circuit
board 34 in a view from the front. In the embodiment
illustrated, the contact 14 is produced integrally from a
two-dimensional sheet-metal material and has a connection
region 40. The connection region 40 has a plate-like portion
42, at the top side and underside of which two protrusions
44a, 44b and 44c, 444, respectively, have been bent away
perpendicularly, from the plane of the drawing in the direc-
tion of the observer in the illustration in FIG. 4. A slot is
formed between in each case two protrusions 44a, 445 and
44c, 44d, respectively. As a result, the connection region 40
is configured as an insulation-displacement contact and a
cable strand can be inserted into the slot between the
protrusions 44a, 445, on one side, and 44¢ and 444, on the
other side. If the cable strand is then pushed into the image
plane in FIG. 4 in the direction of the plate-like portion 42,
the insulation of the cable strand is cut and an electrical
connection between the conductive cable core and the
contact 14 is established. The connection region 40 can also
be configured for example as a crimp connection or in some
other known way within the scope of the invention.

[0037] From the connection region 40 there extend two
strips 46, 48, downwardly in the direction of the printed
circuit board 34 in FIG. 4. The two strips 46, 48 are then
subsequently angled at right angles. As a result, the two
strips 46, 48 are both formed in an [-shaped manner. The
two strips 46, 48 formed in an L-shaped manner form a
connecting region 50.

[0038] The connecting region 50 is adjoined by a contact
region 60, in which the contact regions 22 and 26 of the
contact 14, which are partially concealed in FIG. 4, are
arranged. In the region in which the contact regions 22, 26
are concealed by the printed circuit board 34, they are
illustrated by dashed lines.

[0039] An insertion region 70 of the contact 14 is then
arranged beneath the printed circuit board. As already men-
tioned, the insertion portions 20 and 24 are located in this
insertion region.
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[0040] In the connecting region 50, the two strips 46, 48,
starting from the plate-like region 42, initially extend par-
allel to one another and in a common plane. The in each case
second leg of the L-shaped strips 46, 48 then extend towards
one another and are likewise arranged in the common plane.
The contact portions 22, 26 in the contact region 60 are then
again arranged at right angles to the second legs of the strips
46, 48, wherein these are likewise arranged in the common
plane. The contact portions 22, 26 do not necessarily have to
be arranged in a common plane with the strips 46, 48 in the
scope of the invention; the contact portions 22, 26 can, for
example, also be twisted with respect to the strips 46, 48 or
be arranged in some other way outside the common plane.

[0041] In the insertion region 70, the two insertion por-
tions 20, 24 are then again located in a common plane.

[0042] It is already apparent from FIG. 4 that, upon
insertion of the contact 14 into the through-opening in the
printed circuit board 34, the two contact portions 22, 26 can
spring inwards, i.e. towards one another in FIG. 4. To this
end, the two strips 46, 48 are deflected inwards in the region
of their first legs, which are connected to the plate-like
portion 42 of the connection region 40. A spring rate of this
spring movement is determined inter alia by the transition
between the strip 46 and the plate-like portion 42 and the
transition between the strip 48 and the plate-like portion 42,
respectively. In the embodiment illustrated, an arcuate
indentation 66 or 68, respectively, is located between the
plate-like portion 42 of the connection region 40 and a
respectively internal side edge 56 or 58, respectively. By
means of the position and shape of these arcuate indenta-
tions or recesses 66, 68, a spring force can be set upon
deflection of the strips 46 and 48, respectively, relative to the
plate-like portion 42. If the arcuate indentations 66, 68 are
shifted somewhat further upwards, for example, in the
illustration in FIG. 4, a spring rate between the strips 46, 48
and the plate-like region 42 becomes smaller, and the strips
46, 48 can consequently then be deflected inwards more
easily than in the embodiment illustrated in FIG. 4.

[0043] It is apparent from FIG. 4 that, compared with
conventional direct plug-in contacts, the connecting region
50 can be embodied in a much shorter manner. This is
because the two strips 46, 48 are each formed in an L-shaped
manner. Nevertheless, a sufficiently large spring movement
of the two strips 46, 48 is possible in order, upon insertion
of'the contact 14 into a through-opening in the printed circuit
board 34, to move first of all the insertion portions 20, 24 and
then the contact portions 22, 26 inwards, towards one
another, and as a result to realize secure insertion and
ultimately secure electrical contact.

[0044] FIG. 5 shows the contact 14 in a view obliquely
from above. The contact 14 is formed integrally from one
piece of two-dimensional sheet-metal material. The sheet
metal material is first of all punched or lasered out and the
protrusions 44a to 44d are then bent perpendicularly
upwards from the plate-like region 42, in order to form an
insulation-displacement contact.

[0045] FIG. 6 shows the contact 14 from FIG. 5 in a view
from the front.
[0046] FIG. 7 shows the contact 14 in the partially opened

housing 12. It is apparent that the protrusions 44a and 445
bear against an inner wall of the housing 12 with their side
faces that are arranged at the top in FIG. 7. If the contact 14
is pushed into a through-opening in a printed circuit board,
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the insertion forces that arise can be absorbed via the
protrusions 44a, 445 and be introduced into the housing 12.
[0047] The protrusions 44c, 44d rest with their side face
that is arranged at the bottom in FIG. 7 on protrusions 82a,
82b of the housing 12. If the housing 12 is removed from a
printed circuit board, the tensile forces that then arise can be
transmitted, via the side face of the protrusions 82a, 825 that
is arranged at the top in FIG. 7 to the protrusions 44c, 444,
such that the contact 14 can then be pulled out of the
through-opening in the printed circuit board.

[0048] FIG. 8 shows the contact 14 and the housing 12 in
a view from the front, wherein the contact 14 has been
plugged into a through-opening in the printed circuit board

[0049] It is apparent from this view that, although the
connection region 40 of the contact 14 has been received in
the housing 12 in a play-free manner in the plug-in direction
by means of the protrusions 44a, 445, on the one hand, and
counter to the plug-in direction by means of the protrusions
44c, 44d, on the other hand, as already explained above.
However, in a lateral direction, i.e. parallel to the printed
circuit board 34, the contact 14 is received in the housing 12
with play and thus in a laterally movable manner. This is
apparent from the fact that, between the left-hand side edge
of' the plate-like portion 42 and the inner wall of the housing
12 and also between the right-hand side edge of the plate-
like portion 42 and the right-hand inner wall of the housing
12, there is a spacing. In the connecting region 50, too, there
is an equally large spacing between the left-hand side edge
of the strip 46 and the right-hand side edge of the strip 48
and the respectively opposite inner wall of the housing 12.
Furthermore, the right-hand side edge 56 of the strip 46 is
arranged at a spacing from the protrusion 82 in the housing
12 and the left-hand side edge 58 of the strip 48 is arranged
at a spacing from the protrusion 8254 in the housing 12. The
entire contact 14 can as a result be moved relative to the
housing 12 parallel to the printed circuit board 34, i.e., in the
illustration in FIG. 8, in a direction from left to right or from
right to left. As a result, tolerances can be compensated when
cable cores are laid. The entire connection region 40 can
yield somewhat to the left or right, should this be necessary
when cable cores are laid.

[0050] Furthermore, between the upper side edge of the
legs, extending towards one another, of the strips 46, 48,
which thus extend parallel to the printed circuit board 34 in
FIG. 8, and the underside of the protrusions 82a, 825 in the
housing 12 there is also a small spacing, which is indicated
by the reference signs 86 and 88 in FIG. 8. The spacing 86
allows a spring movement of the strip 46 upwardly to the
right starting from the position illustrated in FIG. 8. Such a
spring movement occurs when the insertion portion 20 is
deflected inwards, to the right in FIG. 8, upon insertion into
the through-opening in the printed circuit board 34. The strip
46 can join in with this spring movement without problems
since, as has been explained, the spacing 86 is present and
since also the right-hand side edge 56 of the strip 46 is
spaced apart from the protrusion 82a.

[0051] In an analogous manner, the spacing 88 between
the underside of the protrusion 825 and the upper side edge
of the leg, extending parallel to the printed circuit board 34,
of the strip 48 allows, in conjunction with the spacing
between the left-hand side edge 58 of the strip 48 and the
right-hand side face of the protrusion 826, a movement of
the strip 48 upwardly to the left when the insertion portion
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24 is deflected inwards, i.e. to the left in FIG. 8, upon
insertion of the contact 14 into a through-opening in the
printed circuit board 34.
[0052] As a result of the L-shaped configuration of the
strips 46, 48 in the connecting region 50, a considerable
shortening of the contact 14 is achieved in the plug-in
direction of the contact 14 compared with conventional
contacts. At the same time, however, the necessary spring
action of the contact portions and of the insertion portions of
the contact 14 is allowed in an unchanged manner.
1. Contact for a direct plug-in connector, comprising
two strips made of sheet-metal material that are arranged
next to one another in an insertion portion and in a
contact portion, wherein
the insertion portion is provided for insertion into a
through-opening, which is electrically conductive at
its inner wall, in a printed circuit board and
the contact portion is provided to make electrical
contact with the inner wall of the through-opening,
wherein the two strips are connected together in a con-
nection portion that is provided for connecting to a
cable strand, and
wherein a connecting portion is located between the
connection portion and the contact portion, wherein
the two strips are formed in an L-shaped manner in the
connecting portion, and
the legs of the connecting portion that are connected to
the contact portion extend towards one another.
2. Contact according to claim 1, wherein the legs of the
connecting portion that are connected to the contact portion
are arranged in a manner aligned with one another.
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3. Contact according to claim 1, wherein an arcuate
indentation is provided in each case between the connection
portion and a respectively internal side edge of the two strips
of the connecting portion, wherein the internal side edges
face one another.

4. Contact according to claim 1, wherein the two strips are
located in a common plane in the connecting portion and in
the insertion portion.

5. Contact according to claim 4, wherein the two strips are
located, in the contact portion, in the common plane of the
connecting portion and of the insertion portion.

6. Contact according to claim 1, wherein the connection
portion has a plate-like region connecting the two strips, said
plate-like region being located in a common plane with the
connecting portion.

7. Contact according to claim 1, wherein the connection
portion has an insulation-displacement connection.

8. Contact according to at least one of the preceding
claims, wherein the contact is produced integrally from a
two-dimensional sheet-metal material.

9. Direct plug-in connector having at least one contact
according to claim 1 and a housing for receiving the contact,
wherein the contact is received in the housing with play such
that a spring movement of the connecting portion is allowed
upon insertion of the insertion portion and of the contact
portion into a through-hole of a printed circuit board.

10. Direct plug-in connector according to claim 9,
wherein the contact is received in the housing with play in
a direction perpendicular to the plug-in direction.
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