
Printed by Jouve, 75001 PARIS (FR)

Europäisches Patentamt

European Patent Office

Office européen des brevets

(19)

E
P

1 
42

0 
47

9
A

1
*EP001420479A1*
(11) EP 1 420 479 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication:
19.05.2004 Bulletin 2004/21

(21) Application number: 03024879.3

(22) Date of filing: 31.10.2003

(51) Int Cl.7: H01R 12/04, H01R 13/04

(84) Designated Contracting States:
AT BE BG CH CY CZ DE DK EE ES FI FR GB GR
HU IE IT LI LU MC NL PT RO SE SI SK TR
Designated Extension States:
AL LT LV MK

(30) Priority: 13.11.2002 EP 02025528

(71) Applicant: Tyco Electronics AMP GmbH
64625 Bensheim (DE)

(72) Inventor: Bleicher, Martin
74579 Fichtenau (DE)

(74) Representative: Grünecker, Kinkeldey,
Stockmair & Schwanhäusser Anwaltssozietät
Maximilianstrasse 58
80538 München (DE)

(54) Plug connection device

(57) A plug connection device comprises a contact
pin (1) and a receiving element (5). The contact pin (1)
has an outer surface (3). The receiving element (5) has
openings (6). Each of the openings (6) has an inner sur-
face (8) that contacts the outer surface (3) of the contact
pin (1) when the contact pin (1) is received therein. The
plug connection device has grooves (4, 9) extending in
a radial direction. A distance between adjacent grooves
(4, 9) is smaller than a distance between adjacent open-
ings (6).
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Description

[0001] The invention relates to a plug connection de-
vice and, more particularly, to a plug connection device
that includes a receiving element with at least one open-
ing for receiving a contact pin wherein a surface of the
contact pin is connected to an inner surface of the re-
ceiving element.
[0002] Conventional plug connection devices are
used in the production of electronic components and
comprise a receiving element having a housing with at
least one opening for receiving a contact pin. When mat-
ed, a surface of the contact pin is connected, at least in
certain sections, to an inner surface of the receiving el-
ement. The housing is typically an insulative plastic
housing, such as, a header, and the contact pin is con-
ductive and typically made from, for example, a drawn
wire. The housing and/or the contact pin have machin-
ing marks that extend substantially in a longitudinal di-
rection, i.e., parallel to a mating direction, that are
formed during production. Because of the method of
production of the contact pin and the housing, when the
drawn wire is mated with the plastic housing, shavings
are formed. The shavings are only a few hundredths of
a millimeter thick, however, the shavings can attain a
length that is sufficient to bridge adjacent contact pins
positioned in the housing, which may result in a short
circuit.
[0003] It is, therefore, an object of the invention to pro-
vide a plug connection device that prevents the occur-
rence of short circuits between adjacent contact pins.
[0004] This and other objects are achieved by a plug
connection device comprising a contact pin and a re-
ceiving element. The contact pin has an outer surface.
The receiving element has openings. Each of the open-
ings has an inner surface that contacts the outer surface
of the contact pin when the contact pin is received there-
in. The plug connection device has grooves extending
in a radial direction. A distance between adjacent
grooves is smaller than a distance between adjacent
openings.
[0005] This and other objects are further achieved by
contact pins for a plug connection device wherein each
of the contact pins has an outer surface with contact pin
grooves extending in a radial direction. A distance be-
tween adjacent contact pin grooves is smaller than a dis-
tance between adjacent contact pins.
[0006] This and other objects are still further achieved
by a receiving element for a plug connection device
comprising openings with an inner surface. The inner
surface has receiving element grooves extending in a
radial direction. A distance between adjacent grooves
is smaller than a distance between adjacent openings.
[0007] The invention will now be described in greater
detail with reference to the following figures, in which:

Fig. 1 is a plan view of a first embodiment of a con-
tact pin;

Fig. 2 is a plan view of a second embodiment of the
contact pin;
Fig. 3 is a plan view of a third embodiment of the
contact pin; and
Fig. 4 is a sectional view of a receiving element.

[0008] Fig. 1 shows a first embodiment of a contact
pin 1 of a plug connection device according to the in-
vention. The contact pin 1 may be, for example, a ter-
minal of an electrical component. The contact pin 1 is
made from an electrically conductive material, such as,
for example, tin, and has machining marks 2 and contact
pin grooves 4 formed on a outer surface 3 thereof. For
sake of clarity, the contact pin grooves 4 and the ma-
chining marks 2 shown in the figures have been exag-
gerated. The machining marks 2 are formed in a longi-
tudinal direction, which corresponds to a mating direc-
tion. The machining marks 2 are formed during produc-
tion of the contact pin 1. The contact pin 1 may be
formed, for example, from drawn metal wire that may be
cut to length for cost efficiency. In the illustrated embod-
iment, the contact pin 1 is elongated in shape and cir-
cular in cross-section for ease of mating with a receiving
element 5, shown in Fig. 4. Other embodiments of the
contact pin 1, however, are possible. For example, the
contact pin 1 may be square or oval-shaped. The ma-
chining marks 2 are removed in a region of the contact
pin grooves 4, in order to reduce shaving formation. Be-
cause the contact pin 1 is formed from a metal, such as,
tin, etc., production of the contact pin 1 is cost-efficient
and good electrical conductivity is ensured.
[0009] The contact pin grooves 4 are formed after cut-
ting the pin contact 1 to length, for example, by engrav-
ing or rolling, and are formed to extend transversely to
the mating direction. The contact pin grooves 4 extend
further in a radial direction than in the longitudinal direc-
tion. The contact pin grooves 4 are formed to be larger
than any surface unevenness (not shown) of the contact
pin 1 to reduce shaving formation. The contact pin
grooves 4 are set apart from one another and extend
parallel to one another and encircle the contact pin 1 to
further reduce shaving formation. The distance of the
contact pin groove 4 from the end sections of the contact
pin 1, and the distance between adjacent contact pin
grooves 4, should be shorter than the distance between
adjacent openings 6 of the receiving element 5, to be
discussed later.
[0010] Fig. 2 shows a second embodiment of the con-
tact pin 1 according to the invention. For ease of descrip-
tion, components identical to the first embodiment will
not be further described herein, and identical compo-
nents are designated with identical reference numerals.
As shown in Fig. 2, the second embodiment differs from
the first embodiment in that the contact pin grooves 4 of
the second embodiment have an angular form and are
inclined with respect to the longitudinal direction of the
contact pin 1 to reduce shaving formation. The contact
pin grooves 4 may be inclined by, for example, 45 de-
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grees to further reduce shaving formation.
[0011] Fig. 3 shows a third embodiment of the contact
pin 1 according to the invention. For ease of description,
components identical to the first and second embodi-
ments will not be further described herein, and identical
components are designated with identical reference nu-
merals. As shown in Fig. 3, the third embodiment differs
from the first and second embodiments in that the con-
tact pin grooves 4 of the third embodiment have a tear-
drop shape and are mutually offset relative to each oth-
er. This configuration reduces shaving formation.
[0012] Fig. 4 shows the receiving element 5 of a plug
connection device according to the invention. The re-
ceiving element 5 may be, for example, a circuit board.
The receiving element 5 is made from a non-conductive
material, such as, plastic or other polymer, to protect
against short circuits and to ensure that production is
cost-efficient. The receiving element 5 has an opening
6 corresponding to a shape of the contact pin 1 to facil-
itate insertion therein. The opening 6 may be, for exam-
ple, a conventional circular opening or an oval or polyg-
onal opening. The opening 6 has a diameter slightly
larger than a diameter of the contact pin 1. On an inner
surface 8 of the receiving element 5 and extending in a
longitudinal direction are machining marks 7. The ma-
chining marks 7 correspond to a mating direction and
are produced when the opening 6 is formed in the re-
ceiving element 5. The opening 6 may be produced, for
example, by punching. Although only one of the open-
ings 6 is shown in Fig. 4, the receiving element 5 may
have a plurality of openings 6, set apart from one anoth-
er. One of the contact pins 1 is associated with each of
the openings 6.
[0013] As shown in Fig. 4, the receiving element 5 has
receiving element grooves 9 extending in a radial direc-
tion. For sake of clarity, the receiving element grooves
9 and the machining marks 7 have been exaggerated.
The receiving element grooves 9 extend transversely to
the mating direction. Similar to the contact pin 1, the ma-
chining marks 7 on the receiving element 5 are removed
in a region of the receiving element grooves 9. Each of
the receiving element grooves 9 is larger than any sur-
face unevenness (not shown) of the receiving element
5 to reduce shaving formation, and the receiving ele-
ment grooves 9 extend further in the radial direction than
in the longitudinal direction to further reduce shaving for-
mation. The receiving element grooves 9 encircle the
receiving element 5, and a plurality of the receiving el-
ement grooves 9 are set apart from one another and
extend parallel to one another. The distance of the re-
ceiving element groove 9 from an end section of the re-
ceiving element 5, and the distance between adjacent
receiving element grooves 9, should be shorter than the
distance between adjacent openings 6 of the receiving
element 5, in order to effectively prevent short circuits.
Similar to the contact pin 1, the grooves may be inclined,
in certain sections, by, for example, 45 degrees with re-
spect to the longitudinal direction of the receiving ele-

ment 5. The receiving element grooves 9 may also have
an angular form or a tear-dropped shape.
[0014] Assembly and operation of the plug connection
device will now be described in greater detail. The con-
tact pin 1 is plugged into the opening 6 of the receiving
element 5. In the plugged-in state, the outer surface 3
of the contact pin 1 is connected, at least in certain sec-
tions, to the inner surface 8 of the receiving element 5.
The contact pin 1 protrudes partially beyond the receiv-
ing element 5. Because the surface of the contact pin 1
and/or the inner surface 8 of the receiving element 5
comprises at least one of the contact pin grooves 4 or
the receiving element grooves 9 that extends in a radial
direction, shaving formation is effectively reduced. If a
shaving is produced, the shaving will break in a region
of one of the contact pin grooves 4, 9. Because the
length of the shaving is controlled, the shaving will re-
main shorter than the distance between adjacent open-
ings 6. Bridging of neighboring contact pins 1 by the
shavings is thereby avoided, reducing the occurrence
of short circuits.

Claims

1. A plug connection device comprising a contact pin
(1) having an outer surface (3), a receiving element
(5) having openings (6), each of the openings (6)
having an inner surface (8) that contacts the outer
surface (3) of the contact pin (1) when the contact
pin (1) is received therein, characterized in that:

the plug connection device has grooves (4, 9)
extending in a radial direction, wherein a dis-
tance between adjacent grooves (4, 9) is small-
er than a distance between adjacent openings
(6).

2. The plug connection device according to claim 1,
characterized in that the receiving element (5) is
made from a non-conductive material and the con-
tact pin (1) is made from a conductive material.

3. The plug connection device according to claim 1 or
2, characterized in that the grooves (4, 9) extend
transversely to a mating direction of the contact pin
(1).

4. The plug connection device according to any of
claims 1-3, characterized in that machining marks
(2, 7) are removed in an area of the grooves (4, 9).

5. The plug connection device according to any of
claims 1-4, characterized in that the grooves (4,
9) extend further in a radial direction than in a lon-
gitudinal direction.

6. The plug connection device according to any of
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claims 1-5, characterized in that the grooves (4,
9) are inclined with respect to a longitudinal direc-
tion.

7. The plug connection device according to claim 6,
characterized in that the grooves (4, 9) are in-
clined by about 45 degrees.

8. The plug connection device according to any of
claims 1-5, characterized in that the grooves (4,
9) have a teardrop shape.

9. The plug connection device according to any of
claims 1-8, characterized in that the grooves (4,
9) are formed on the inner surface (8) of the open-
ings (6) of the receiving element (5) and the outer
surface (3) of the contact pins (1).

10. Contact pins (1) for a plug connection device, each
of the contact pins (1) comprising an outer surface
(3), characterized in that:

the outer surface (3) has contact pin grooves
(4) extending in a radial direction wherein a dis-
tance between adjacent contact pin grooves (4)
is smaller than a distance between adjacent
contact pins (1).

11. The contact pins (1) according to claim 10, charac-
terized in that the contact pin grooves (4) extend
transversely to a mating direction of a receiving el-
ement (5).

12. The contact pins (1) according to claim 10 or 11,
characterized in that machining marks (2) are re-
moved in an area of the contact pin grooves (4).

13. The contact pins (1) according to any of claims
10-12, characterized in that the contact pins (1)
are formed from a drawn metal wire.

14. The contact pins (1) according to any of claims
10-13, characterized in that the contact pin
grooves (4) are inclined with respect to a longitudi-
nal direction of the contact pin (1).

15. The contact pins (1) according to claim 14, charac-
terized in that the contact pin grooves (4) are in-
clined by about 45 degrees.

16. The contact pins (1) according to any of claims
10-13, characterized in that the contact pin
grooves (4) have a teardrop shape.

17. The contact pins (1) according to any of claims
10-16, characterized in that the contact pin
grooves (4) extend further in a radial direction than
in a longitudinal direction.

18. A receiving element (5) for a plug connection de-
vice, the receiving element (5) comprising openings
(6) with an inner surface (8), characterized in that:

the inner surface (8) has receiving element
grooves (9) extending in a radial direction,
wherein a distance between adjacent receiving
element grooves (9) is smaller than a distance
between adjacent openings (6).

19. The receiving element (5) according to claim 18,
characterized in that the receiving element (5) is
made from a non-conductive material.

20. The receiving element (5) according to claim 18 or
19, characterized in that the receiving element
grooves (9) extend transversely to a fitting direction
of a contact pin (1).

21. The receiving element (5) according to any of
claims 18-20, characterized in that machining
marks (7) are removed in an area of the receiving
element grooves (9).

22. The receiving element (5) according to any of
claims 18-21, characterized in that the receiving
element grooves (9) extend further in a radial direc-
tion than in a longitudinal direction.

23. The receiving element (5) according to any of
claims 18-22, characterized in that the receiving
element grooves (9) are inclined with respect to a
longitudinal direction of the opening (6).

24. The receiving element (5) according to claim 23,
characterized in that the receiving element
grooves (9) are inclined by about 45 degrees.

25. The receiving element (5) according to any of
claims 18-22, characterized in that the receiving
element grooves (9) have a teardrop shape.
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