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Description

[0001] The invention refers to an electrical connector
according to claim 1.

[0002] Inthe state of the art different electrical connec-
tors are known that connect an electrical conductor with
a printed circuit board.

[0003] The object of the invention is to provide an im-
proved electrical connector for connecting an electrical
conductor with an electrical contact.

[0004] The object of the invention is attained by the
electrical connector according to claim 1.

[0005] Further embodiments of the electrical connec-
tor are disclosed in the dependent claims.

[0006] Anadvantage ofthe provided electrical connec-
toris todisclose a simple constructed electrical connector
that allows an easy and robust electrical connection be-
tween an electrical conductor and an electrical contact.
This advantage is attained by providing an electrical con-
nector with a first contact element with an isolation dis-
placement contact and a second contact element with a
contact pin. The isolation displacement contact allows a
simple contacting of the electrical conductor that com-
prises an isolating cover and an electrical conducting
core. Furthermore the contact pin can easily be pushed
in a contact opening of the printed circuit board. The iso-
lation displacement contact is connected by a flexible
connecting elementwith the contact pin. Therefore a flex-
ible connection between the first and second contact el-
ement is provided.

[0007] In a further embodiment, the connecting ele-
ment comprises a plate and the first contact element is
connected with the plate. This embodiment provides a
simple and strong connection between the first and the
second contact element.

[0008] In afurther embodiment, the flexible connecting
element comprises a bended section. The bended sec-
tion is preferably arranged in a plane parallel to a longi-
tudinal axis of the contact pin. Therefore the first and the
second contact element can be arranged with a small
distance and a high flexible connecting element, because
the connecting element has enough space.

[0009] In a further embodiment, the contact pin is con-
nected by the connection element with a plate, wherein
the contact pin, the connecting element and the plate are
made in one piece and made of the same material, and
wherein the first contact element is fixed to the plate. This
embodiment provides a robust electrical connector that
can be easily fabricated.

[0010] In a further embodiment, the first contact ele-
ment is made of a different material than the first contact
element, preferably the plate. Therefore the material for
the first and the second contact element can be selected
for the specific function of the first and the second contact
element. This improves the property of the connector.
[0011] In a further embodiment, the connector com-
prises a guiding pin. The guiding pin is preferably provid-
ed for being inserted in a centering hole for example of
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a printed circuit board for aligning the connector in a pre-
determined position. The guiding pin allows a precise
alignment of the connector according to a longitudinal
axis of the conductor.

[0012] In afurther embodiment the guiding pin and the
contact pin are arranged at opposite sides of the connec-
tor.

[0013] Inafurther embodiment the guiding pinis made
in one piece and made of the same material as the first
contact element. Therefore a simple embodiment of the
connector is provided.

[0014] In a further embodiment the plate comprises a
recess and the guiding pin is guided through the recess.
This embodiment improves the alignment of the second
contact element.

[0015] In a further embodiment the first contact ele-
ment comprises a web rib that is arranged on the con-
necting element. The web rib stabilizes the connection
between the first and the second contact element.
[0016] In a further embodiment the first contact ele-
ment comprises two isolation displacement contacts,
wherein the isolation displacement contacts are ar-
ranged in one plane at opposite sides of the first contact
element. This arrangement improves the contact force
between the first contact element and the electrical con-
ductor.

[0017] In a further embodiment the two isolation dis-
placement contacts are connected by two side walls,
wherein the two side walls are made of one piece with a
bottom wall, wherein the bottom wall is connected to the
plate, wherein the side walls preferably comprise stiffen-
ing elements adjacent to the bottom plate. This arrange-
ment provides a simple and robust design for the first
contact element.

[0018] In a further embodiment the isolation displace-
ment contacts are embodied as side parts of the side
walls. The side parts of the two opposite side walls define
a receiving area for the electrical conductor. The receiv-
ing areadecreases in aninsertion direction, butat alower
end the receiving area increases to a broader section.
This arrangement increases the flexibility of the side
walls.

[0019] In a further embodiment the contact pin com-
prise a broader section with two abutting planes that de-
fine a maximum insertion depth of the contact pin in a
contact hole of a printed circuit board.

[0020] In a further embodiment several connector are
connected to a ribbon for supplying a place machine with.

Brief description of the drawings

[0021] So that the manner in which the above recited
features of the electrical connector can be understood in
detail, a more particular description of the electrical con-
nector, briefly summarized above, may be had by refer-
ence to embodiments, some of which are illustrated in
the appended drawings. It is to be noted, however, that
the appended drawings illustrate only typical embodi-
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ments of this invention and are therefore not to be con-
sidered limiting of its scope, for the invention may admit
to other equally effective embodiments.

Fig. 1 shows a perspective view of a firstembodiment
of the electrical connector.

Fig. 2 shows a top view of the electrical connector,

Fig. 3 shows a side view of the electrical connector,
Fig. 4 shows a packaging condition of electrical con-
nectors,

Fig. 5 shows a schematic partial view of a printed
circuit board with centering holes and contact holes,
Fig. 6 shows a printed circuit board with mounted
electrical connectors,

Fig. 7 shows a printed circuit board with mounted
electrical connectors and connected electrical con-
ductors,

Fig. 8 shows the arrangement of Fig. 7 with a pro-
tective cover,

Fig. 9 shows a perspective view of a further electrical
connector,

Fig. 10 shows a top view of the further electrical con-
nector,

Fig. 11 shows a side view of the further electrical
connector,

Fig. 12 shows a packaging condition of further elec-
trical connectors,

Fig. 13 shows a schematic partial view of a further
printed circuit board,

Fig. 14 shows a schematic view of a crimping tool,

Fig. 15 shows a schematic view of the printed circuit
board with the crimping tool and electrical conduc-
tors,

Fig. 16 shows afurther perspective view of the further
electrical connector,

Fig. 17 shows the further electrical connector of Fig.
16 with a bended second contact element,

Fig. 18 shows the arrangement of Fig. 15 with mount-
ed electrical connectors of Fig. 17,

Fig. 19 shows the arrangement of Fig. 18 with a pro-
tective cover, and

Fig. 20 shows the arrangement of Fig. 19 from a
bottom view.

Detailed description

[0022] In the following, reference is made to embodi-
ments of the invention. However, it should be understood
that the invention is not limited to specific described em-
bodiments. Instead, any combination of the following fea-
tures and elements, whether related to different embod-
iments or not, is contemplated to implement in practice
the invention. Furthermore, in various embodiments the
invention provides numerous advantages over the prior
art. However, although embodiments of the invention
may achieve advantages over other possible solutions
and/or over the prior art, whether or not a particular ad-
vantage is achieved by a given embodiment is not limiting
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of the invention. Thus, the following aspects, features,
embodiments and advantages are merely illustrative and
are not considered elements or limitations of the append-
ed claims except where explicitly recited in a claim.

[0023] Fig. 1 shows in a perspective view an embodi-
ment of an electrical connector 1 for connecting an elec-
trical conductor with an electrical contact forexample with
an electrical contact of a printed circuit board. A coordi-
nate system with a Z-axis, a Y-axis and a X-axis is de-
picted, wherein the Z-, the Y- and the X-axis are perpen-
dicular to each other. The electrical connector 1 compris-
es a first contact element 2 that is embodied for connect-
ing the electrical conductor. Furthermore, the electrical
connector 1 comprises a second contact element 3 that
is embodied to connect the electrical contact. The first
contact element 2 is embodied as an isolation displace-
ment contact 4, named idc contact in the following. The
shown embodiment comprises two idc contacts 4,5. The
two idc contacts 4, 5 are arranged at opposite sides of
the first contact element 2 referring to a longitudinal Y-
axis. The two idc contacts 4, 5 are embodied by two walls
6, 7 that have a U-shape and that are arranged at oppo-
site sides with regard to a middle plane that corresponds
toaZ-Y-plane. Each side wall comprises amiddle section
10 and a first and a second side part 8,9 at opposite
endings of the wall 6,7. The two side parts 8,9 of each
wall 6, 7 are arranged in a given angle for example 90°
with respect to a Z-Y-plane of the middle section. The
middle sections are arranged parallel to the Z-Y-plane
with a given distance along the X-axis. Opposite side
parts 8, 9 of the first and the second side wall 6,7 define
afirstand a second receiving area 11, 12 for an electrical
conductor. The two receiving areas 11, 12 are arranged
with a given distance along the Y-axis at opposite ends
of the first contact element 2. The two first opposite side
parts 8 and the two second opposite side parts 9 of the
two side walls 6, 7 are arranged at a given distance along
the X-axis providing the first and a second receiving area
11, 12. The first and the second wall 6, 7 are connected
to a bottom wall 13. The bottom wall 13 is arranged in a
Y-X-plane. Furthermore the bottom wall 13 comprises a
guiding pin 14 that extends from the bottom wall 13 in an
opposite Z-direction than the walls 6, 7. Depending on
the used embodiment the guiding pin 14 can be omitted.
[0024] The first contact element 2 is arranged on a
plate 15. The plate 15 is arranged in a Y-X-plane and
comprises inthe shown embodiment arecess 16, where-
in the guiding pin 14 is guided through the recess 16.
The plate 15 is connected by a connecting element 17
with the second contact element 3. The second contact
element 3 is embodied as a contact pin 18. The plate 15,
the connecting element 17 and the contact pin 18 are
made in one piece and made of the same material. The
connecting element 17 comprises a bended section 52
and connects flexibly the contact pin 18 with the plate 15
and therefore with the first contact element 2. The con-
necting element 17 comprises in the shown embodiment
a U-shape that is arranged in a Z-Y-plane perpendicular
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to the Y-X-plane of the plate 15. The contact pin 18 is in
the shown embodiment also arranged with a longitudinal
axis along a Z-axis and perpendicular to the Y-X-plane
of the plate 15. Depending on the used embodiment, the
connecting element 17 may also have a different shape
that allows a flexible connection between the contact pin
and the plate 15. For example the bended section 52, i.
e. the U-shape may be arranged in a Y-X-plane or in any
other orientation. The bended section 52 may also have
a S-shape.

[0025] In the shown embodiment, the contact pin 18
comprises a formable section 19 that is provided to pro-
vide a press fit connection to a contact hole for example
of a printed circuit board. Furthermore, the contact pin
comprises in the shown embodiment a broader section
20 with two abutting planes 21, 22. The two abutting
planes 21,22 define a maximum insertion depth of the
contact pin 18 in a contact hole.

[0026] In the shown embodiment the first contact ele-
ment 2 comprises stiffening sections 23 at a transition
section between the first wall 6 and the bottom wall 13
and between the second wall 7 and a bottom wall 13.
The stiffening section 23 may be embodied as press-in
recesses that increase the mechanical stability of the first
and the second wall 6, 7. Furthermore the first side parts
8 and the second side parts 9 are embodied as straps
that are only connected with the first or the second wall
6, 7. The side parts 8, 9 are not connected with the bottom
wall 13.

[0027] Fig.2shows atop view of the electrical connec-
tor of Fig. 1. The first contact element 2 is fixed with the
bottom wall 13 to the plate 15. For example the bottom
wall 13 is fixed by welding points 50 with the plate 15.
Depending on the used embodiment, the first contact el-
ement 2 is made of a different material than the plate 15
and the second contact element 3. The first contact ele-
ment 2 is made of a material that provides properties that
are of advantage for an idc contact. The second contact
element 3 is made of a material that is of advantage for
providing a contact pin and a connecting element. The
material of the first contact element 2 may have a higher
stiffness than the material of the second contact element
3. The first contact element 2 comprises depending on
the used embodiment a web rib 44 that is part of the
bottom wall 13 and that is arranged on a section of the
plate 15 and/or on a section of the connecting element
17. The web rib 44 protrudes from the bottom wall 13 in
aY-X-plane and extends a predetermined distance along
the Y-axis. The web rib 44 increases the stability of the
connection between the first and the second contact el-
ement 2,3.

[0028] Fig. 3 shows a side view of the electrical con-
nector 1 of the Figs. 1 and 2. In this view, it is clearly
shown that the side parts 8, 9 of the walls 6, 7 are not
connected with the bottom wall 13 but only connected
with the middle sections 10. Furthermore the U-form
shape of the connecting element 17 is clearly shown.
This means that the receiving areas 11,12 increase at a
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lower section compared to a middle section. At an upper
section the receiving areas decrease in the insertion di-
rection and comprise for example a V-shape.

[0029] Fig. 4 shows a packaging condition with several
electrical connectors 1 that are arranged as a ribbon 51.
The electrical connectors 1 are connected via the plates
15. This ribbon of electrical connectors 1 can be used for
providing a placement machine with a ribbon of electrical
connectors 1.

[0030] Fig. 5 shows in a schematic view a part of a
printed circuit board 24. The printed circuit board (pcb)
24 comprises several centering holes 25 and several
contact holes 26. Depending on the used embodiment,
instead of a pcb 24 also any other kind of substrate with
acentering hole 25 and/or a contact hole 26 may be used
for mounting the electrical connectors.

[0031] Fig. 6 shows the printed circuit board 24 of Fig.
5 with several mounted electrical connectors 1. The con-
tact pins 18 are pushed in the contact holes 26 and the
guiding pins 14 are pushed in the centering holes 25.
This arrangement allows a precise alignment of the elec-
trical connectors 1 with respect to a predetermined axis.
Therefore the electrical connectors 1 can be arranged in
a predetermined arrangement for example in a parallel
arrangement. The electrical connectors 1 of Fig. 6 are
separated.

[0032] Fig. 7 shows the arrangement of Fig. 6, wherein
electrical conductors 27 are mounted on the first contact
elements 2. The electrical conductors 27 comprise an
insulation cover 28 and an electrical conducting core 29.
During the mounting of the electrical conductor 27 in the
idc contacts 4, 5 of the first contact element 2 the insu-
lation cover 28 is displaced and a direct mechanical con-
tactis provided between the core 29 of the electrical con-
ductors and the side parts 8, 9 of the walls 6, 7. The
electrical conductors 27 may be embodied as line wire.
[0033] Fig. 8 shows the arrangement of Fig. 7, wherein
a protective cover 30 is arranged in the area of the first
contact elements 2 of the electrical connectors 1. The
cover 30 may be made of insulating material for example
glue material or polyethylene. The cover 30 protects the
idc contacts 4, 5 and increases a fixing force between
the electrical conductors 27 to the electrical connectors
1. The contact pins 18 are electrically connected to elec-
trical contacts of the printed circuit board 24. Furthermore
the formable section 19 of the contact pins 18 are con-
nected by a press-fit connection to the contact holes 26.
Depending on the used embodiment, the cover 30 is omit-
ted as shown in Fig. 7.

[0034] Fig. 9 shows a further embodiment of an elec-
trical connector 1 with a first and a second contact ele-
ment 2, 3 that has the same design and the same struc-
ture and material as the electrical connector of Fig. 1. In
the shown embodiment, the first contact element 2 does
not comprise a guiding pin but comprises higher middle
sections 10 of the firstand the second wall 6, 7 that project
higher along the Z-axis compared to the connector 1 of
Fig.1. Additionally at the shown embodiment the second
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contact element 3 comprises a plate 15 and a connecting
element and a contact pin 18 that are arranged in a Y-
X-plane.

[0035] Fig. 10 shows a top view of the electrical con-
nector 1 of Fig. 9.

[0036] Fig. 11 shows a side view of the electrical con-
nector 1 of Fig. 9 and 10.

[0037] Fig. 12 shows an arrangement of several elec-
trical connectors 1 that are provided as a ribbon 51 for
feeding a placement machine. In this embodiment the
electrical connectors 1 are connected with a first and a
second connecting section 31, 32. The first connecting
section 31 is arranged between the contact pins 18 and
a second connecting section 32 is arranged between the
plates 15. The first and the second connecting sections
31,32 are divided before the electrical connectors 1 are
mounted on the pcb by the placing machine.

[0038] Fig. 13 shows a further embodiment of a printed
circuit board 24, wherein in this embodiment contact
holes 26 and connector holes 33 are arranged. The con-
nector holes 33 are connected in a middle section. Fur-
thermore, depending on the used embodiment, the print-
ed circuit board 24 may comprise only one connector
hole 33 or several separated connector holes 33.
[0039] Fig. 14 shows acrimpingtool 34 in a perspective
view. The crimping tool 34 comprises several crimping
elements 38. Each crimping element 38 is provided for
one electrical conductor. Each crimping element 38 com-
prises a first, a second and a third plane 35,36,37 that
are arranged in a Y-axis and separated by recesses 39,
40. Additionally the crimping elements 38 are separated
along the X-axis by further recesses 41. Depending on
the used embodiment the crimping tool of Fig. 14 may
comprise only one crimping element 38 or two or more
crimping elements 38.

[0040] Fig. 15 shows an arrangement with the printed
circuit board 24 of Fig. 13 with an inserted crimping tool
34 and several electrical conductors 27 that are aligned
along the Y-axis and laid on the crimping elements 38 of
the crimping tool 34.

[0041] Fig. 16 shows a bottom view of the electrical
connector 1 of Figs. 9 to 11. The electrical connector 1
is prepared for mounting on the printed circuit board 24
by bending the contact pin 18 with a predetermined angle
to the plane of the plate 15 as shown in Fig. 17. In the
shown embodiment the contact pin 18 is arranged per-
pendicular to the plane of the plate 15.

[0042] This prepared electrical connector 1 is then
pushed on the electrical conductors and the crimping tool
34 as shown in

[0043] Fig. 18. The contact pins 18 are introduced in
the contact holes 26 and the first contact elements 2 of
the electrical connectors 1 are pushed on the crimping
tool 34. The first and second side parts 8, 9 of the walls
6, 7 are arranged in the first and the second recess 39,
40. The middle section 10 of the walls 6, 7 of the first
contact element 2 are arranged within the further recess-
es 41 of the crimping tool 34.
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[0044] Depending on the used embodiment, a cover
30 may be disposed on the printed circuit board 24 cov-
ering a section of the electrical conductors 27 adjacent
to the electrical connectors 1. This process step is shown
in Fig. 19. The cover 30 may be a protective glue, poly-
ethylene or a potting material dispensed on the electrical
conductors 27 adjacent to the electrical connectors 1.
The cover 30 fixes the conductors with the pcb 24 and/or
with the electrical connectors 1.

[0045] Depending on the used embodiment after re-
moving the crimping tool 34 also a further cover 42 may
be disposed on a bottom side 43 of the printed circuit
board 24 filling up and/or covering the connector holes
33 as shown in Fig. 20. Depending on the used embod-
iment on a top side or on a bottom side 43 of the printed
circuit board 24 further contacts are arranged that are
electrically connected with the contact pins 18.

Reference list

[0046]

1 electrical connector

2 first contact element

3 second contact element
4 first isolation displacement contact
5 second isolation displacement contact
6 first wall

7 second wall

8 first side part

9 second side part

10  middle section

11 first receiving area

12 second receiving area
13 bottom plate

14  guiding pin

15 plate

16  recess

17  connecting element

18  contact pin

19  formable section

20  broader section

21 first abutting plane

22  second abutting plane
23  stiffening section

24  printed circuit board

25  centering hole

26  contact hole

27  electrical conductor

28 insulation cover

29  conducting core

30 cover

31  first connecting section
32  second connecting section
33  connector hole

34  crimping tool

35 first plane

36 second plane
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37  third plane

38  crimping element
39 firstrecess

40 second recess
41  further recess

42  further cover

43  bottom side

44  webrib

50 welding point

51  ribbon

52  bending section
Claims

1. Electrical connector (1) for connecting an electrical

conductor (27) with an electrical contact, with a first
contact element (2) for connecting the electrical con-
ductor (27), with a second contact element (3) for
connecting the electrical contact, wherein the first
contact element (2) comprises an isolation displace-
ment contact (4, 5) for connecting the electrical con-
ductor, wherein the second contact element (3) com-
prises a contact pin (18) for connecting the electrical
contact, wherein the second contact element (3)
comprises a connecting element (17), wherein the
first contact element (3) is connected with the con-
necting element, wherein the connecting element
comprises a flexible section.

Connector of claim 1, wherein the second contact
element (3) comprises a plate (15), wherein the plate
(15) is connected by the connecting element (17)
with the contact pin (18), and wherein the first contact
element (2) is connected with the plate (15).

Connector of claim 2, wherein the flexible section is
a bended section (52), wherein the bended section
(52) is preferably arranged in a plane perpendicular
to the plane of the plate (15), and wherein the bended
section is preferably arranged in a plane parallel to
a longitudinal axis of the contact pin (18).

Connector of one of the preceding claims, wherein
the contact pin (18) is connected by the connecting
element (17) with a plate (15), wherein the contact
pin (18), the connecting element (17) and the plate
(15) are made in one piece and made of the same
material, and wherein the first contact element (2) is
fixed to the plate (15).

Connector of one of the precedent claims, wherein
the first contact element (2) is made of a different
material compared to the second contact element

@)

Connector of one of the preceding claims, wherein
the connector comprises a guiding pin (14), wherein
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10.

1.

12.

13.

14.

15.

the guiding pin (14) projects in a similar direction as
the contact pin from the connector, wherein the guid-
ing pin is provided for being inserted in a centering
hole for aligning the connector in a predetermined
position.

Connector of claim 6, wherein the guiding pin (14)
and the contact pin (18) are arranged at opposite
sides of the connector (1).

Connector of claim 6 or 7, wherein the guiding pin
(14) is made in one piece and made of the same
material as the first contact element (2).

Connector of the claims 2 and 8, wherein the plate
(15) comprises a recess (16), and wherein the guid-
ing pin (14) is part of the first contact element (2) and
guided through the recess (16).

Connector of one of the preceding claims 2 to 9,
wherein the first contact element (2) comprises a bot-
tom wall (13), wherein the bottom wall (13) is ar-
ranged on the plate (15), wherein the bottom wall
(13) comprises a web rib (44) that projects from the
bottom wall (13), whereinthe webrib (44) is arranged
on the connecting element (17) stabilizing the con-
nection between the first and the second contact el-
ement (2, 3).

Connector of one of the preceding claims, wherein
the first contact element (2) comprises two isolation
displacement contacts (4, 5), wherein the isolation
displacement contacts are arranged at opposite
sides of the first contact element (2).

Connector of claim 11, wherein the two isolation dis-
placement contacts (4, 5) are defined by two walls
(6, 7), wherein the two walls (6, 7) are made in one
piece with a bottom wall (13), wherein the bottom
wall (13) is connected to the plate (15), wherein the
walls (6, 7) preferably comprise stiffening elements
(23) adjacent to the bottom wall (13).

Connector of claim 12, wherein the isolation dis-
placement contacts are embodied as side parts (8,
9) of the walls (6, 7), wherein the receiving area (11,
12) of the isolation displacement contacts (4, 5) com-
prises a broader section at a lower end of the receiv-
ing area (11, 12).

Connector of one of the preceding claims, wherein
the contact pin (18) comprises a broader section (20)
with an abutting plane (21) that defines a maximum
insertion depth of the contact pin (18) in a contact
hole.

Connector of one of the preceding claims, wherein
the connector (1) is arranged on a printed circuit
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board (24), and wherein the contact pin (18) is ar-
ranged in a contact hole (26) of the printed circuit
board (24).

Connector of one of the preceding claims, wherein
several connectors (1) are connected to aribbon (51)
for supplying a placement machine with connectors

(1)
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