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(54) Press-fit pin with unsymmetrical protrusions

(57) The present invention relates to a press-fit pin
(1) for, in particular, electrical plug-in connectors (15),
comprising a plurality of protrusions (5a, 5b) protruding
from the press-fit pin (1) in a direction essentially perpen-
dicular to a height direction (L) of the press-fit pin, where-
by the two protrusions (5a, 5b) that are located closest
to each other are arranged on opposing sides (6a, 6b)
of the press-fit pin. Further, the invention relates to an
electrical connector (15) comprising a plurality of press-
fit pins (1), the plurality of press-fit pins (1) comprising at
least one pair of press-fit pins (1) mounted adjacent to
and at a predetermined distance (s) from each other,
each of the press-fit pins (1) of said pair comprising at
least two protrusions (5a, 5b) sticking out from different
sides (6a, 6b) of the respective press-fit pin (1). For pro-
viding a press-fit pin (1) which enables a further minia-
turization of electrical elements, such as connectors (15),
while at least maintaining the stability and capabilities in
comparison with the prior art, the present invention pro-
vides that the protrusions (5a, 5b) of the pin (1) that are
closest to each other are distanced from each other in
the height direction (L), and that within the electrical con-
nector (15) at the most one protrusion (5a, 5b) is arranged
between the press-fit pins (1) of said pair at any given
height of the press-fit pins (1).
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Description

[0001] The present invention relates to a press-fit pin
for, in particular, electrical plug-in connectors, comprising
a plurality of protrusions protruding from the press-fit pin
in a direction essentially perpendicular to a height direc-
tion of the press-fit pin, whereby the protrusions that are
closest to each other are arranged on opposing sides of
the press-fit pin.
[0002] Further, the present invention relates to an elec-
trical connector comprising a plurality of press-fit pins,
the plurality of press-fit pins comprising at least one pair
of press-fit pins mounted adjacent to and at a predeter-
mined distance from each other, each of the press-fit pins
of said pair comprising at least two protrusions sticking
out from different sides of the respective press-fit pin.
[0003] Press-fit pins are known and are pressed into
printed circuit boards (PCB) for being used as a part of
a plug-in connector for example. For pressing the press-
fit pins into dies or sockets of the respective elements, a
tool must exert high press-in forces on the pin. Therefore,
the tools are often supported at so called press-in shoul-
ders which protrude symmetrically from opposing sides
of the press-fit pin. The press-in shoulders constitute
pressing planes facing in the height direction of the pin
for supporting the tool.
[0004] A press-fit pin according to the prior art is de-
scribed in US-patent application US 200710010139 A1
for example. This press-fit pin includes a shoulder portion
constituted by two protrusions symmetrically sticking out
from opposite sides of the pin. Hence, the pin is signifi-
cantly wider in the area of the protrusions than the rest
of the pin-leg.
[0005] In an electrical connector, the distance, i.e.
pitch, between the press-fit pins being used as plug con-
tacts arranged in a row is usually 2.5 to 2.54 mm. This
very small distance is reduced even further in areas
where protrusions symmetrically sticking out from the
sides of adjacent different pins are opposing each other.
A further miniaturization of electrical elements such as
the electrical connectors mentioned above is impossible
because this would mean to reduce the distance between
the pins and their protrusions which would then have too
close geometries. These may lead to short circuits es-
pecially in cases of a presence of metallic particles. More-
over, due to the too close geometries of the pins it is
difficult to reliably handle them with the press-in tools and
design both the pins and the tools in a way that they will
be stable enough and capable for industrial application.
[0006] In view of the disadvantages of the prior art
mentioned above, an object underlying the invention is
to provide a press-fit pin which enables a further minia-
turization of electrical elements, such as connectors,
while at least maintaining the stability and capabilities in
comparison with the prior art.
[0007] This object is achieved according to the inven-
tion for the press-fit pin mentioned in the beinning of the
introduction in that the protrusions that are closest to each

other are distanced from each other in the height direc-
tion.
[0008] For an electrical contact mentioned in the be-
ginning of the description, the object is achieved accord-
ing to the invention in that at the most one protrusion is
arranged between the press-fit pins of said pair at any
given height of the press-fit pins.
[0009] These simple solutions provide that the protru-
sions are unsymmetrical and do not overlap with another
protrusion in a direction perpendicular to the height di-
rection of the pin. Regarding a connector, the protrusions
next to each other protruding from opposing sides of ad-
jacent press-fit pins are spaced from each other in the
height direction. In this way, the distance between the
geometries or contours of adjacent pins with smaller dis-
tances has nearly the same proportion as between sym-
metrical contacts with bigger distances, i.e. pitches. In
other words, according to the invention, while keeping
the narrowest required distance between the pin-ge-
ometries, the overall pitch may be reduced. Hence, an
advantage of the invention over the prior art is that any
components and units comprising press-fit pins accord-
ing to the invention may have smaller sizes and conse-
quently help saving material and installation place. Above
that, the present invention helps to lower the risk of short
circuits between adjacent pins and thereby has lower re-
quirements to cleanliness in view of (metallic) particles,
compared to the prior art. Further advantages arising
therefrom are a realisability of a compliant-contact-tech-
nology (press-fit-technology) for narrow pitches with at
most the same requirements to tooling and processing
as in the prior art. Tools for production and subsequent
processing may be designed as same solid as for the
existing processes.
[0010] The solution according to the invention can be
combined as desired and further improved by the follow-
ing, further embodiments that are advantageous on their
own in each case.
[0011] According to a first possible further embodiment
of the invention, at least one of the plurality of protrusions
may comprise a pressing plane or surface of which the
normal runs essentially parallel to a longitudinal direction
of the press-fit pin or the height direction. A tool for ex-
erting a press-in force to the pin may easily be supported
at the pressing surface or the pressing surface may be
used as a stop when inserting the pin into a socket.
[0012] According to another further possible configu-
ration, at least one of the protrusions sticks out from a
side of the press-fit pin. This enables to provide stable
press-in-shoulders for example, of which the left and the
right halves are placed in different heights on the respec-
tive sides of the pin and upon which the press-in force
may be applied. The opposite sides of the shoulders may
be designed in a similar way, with a distance to the shoul-
der on the other side of the contact and accordingly the
shoulder of an adjacent contact.
[0013] According to another possible further embodi-
ment the handling of a press-fit pin according to the in-
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vention is facilitated when the pressing surface is sub-
stantially rectangular. Thereby, the area of the pressing
surface may be maximized while minimizing the height
of the protrusion with which it sticks out from the side of
the pin. The outer edge of the substantially rectangular
pressing surface sharply delimits the contour of the
press-fit pin and facilitates to arrange a plurality of press-
fit pins such that their contours interleave while keeping
a desired minimal distance between adjacent pins in any
height along their height direction.
[0014] According to another possible embodiment of
the invention it is possible that a cross-sectional area of
the press-fit pin at least in a region comprising one of the
protrusions is of substantially rectangular shape. The
cross-sectional area lies in a plane having a right angle
to the longitudinal axis of the pin. It is also advantageous,
when the cross-sectional area in a direction perpendic-
ular to the height direction of the press-fit pin in the region
of the protrusions is larger than the cross-sectional area
in a region where no protrusion protrudes from one of
the sides of the press-fit pin. Thereby, the stability of the
press-fit pin in the region of the protrusion is increased
in relation to other regions or portions of the pin which
have a smaller cross-sectional area. When the protru-
sions are used as press-in-shoulders for example, it is
possible to apply high press-in forces to the pin which
has a high stability in the region of the shoulders due to
the larger cross-sectional area.
[0015] According to another possible advantageous
embodiment, the press-fit pin may be constituted of solid
metal material. Thereby, the pin has a high stability and
may take up higher forces than a pin having a hollow
profile for example.
[0016] A press-fit pin according to the invention may
be easily produced if the press-fit pin is stamped from
plate material. However, the pin may also be produced
from wire for example.
[0017] The invention will be described in more detail
by way of example hereinafter using advantageous em-
bodiments and with reference to the drawings. The de-
scribed embodiments are only possible configurations in
which the individual features may however, as described
above, be implemented independently of each other or
be omitted. Equal elements illustrated in the drawings
are provided with equal reference signs. Redundant de-
scriptions of equal elements within different drawings are
left out.

In the drawings:

[0018]

Fig. 1 is a front view of a plurality of press-fit pins de-
signed according to the invention which are ar-
ranged as a stamped strip of contacts,

Fig. 2 is a rear view of an electrical connector accord-
ing to the invention comprising a plurality of

press-fit pins according to the invention,

Fig. 3 is an enlarged view of detail A of the connector
shown in Fig. 2;

Fig. 4 is a perspective view of the electrical connector
shown in Fig. 2,

Fig. 5 is a front view of a plurality of press-fit pins ac-
cording to the prior art,

Fig. 6 is a rear view of an electrical connector com-
prising a plurality of press-fit pins according to
the prior art.

Fig. 7 is an enlarged view of detail B of the connector
shown in Fig. 6

[0019] The construction of a press-fit pin configured
according to the invention will firstly be described in the
following with reference to Fig. 1 which shows a front
view of a plurality of press-fit pins 1. The press-fit pins 1
have a longitudinal body portion 2 running in a longitudi-
nal direction or height direction L and having a longitudi-
nal axis I as well as a width w. In the region of a lower
tip 3 each pin 1 is provided with a press-in zone 4 con-
stituting a press-in head to be inserted into openings in
a counterpart e.g. press-in sockets or press-in holes for
contacts on PCBs or the like. The press-in zone 4 is struc-
tured such that it provides a good hold of the pin 1 when
the pin 1 is inserted into a respective socket, cavity, hole,
opening or die.
[0020] For exerting a press-in force on the pins 1 or
for other operations or functions, each pin 1 is provided
with a pair of protrusions 5a and 5b. Each of the protru-
sions 5a and 5b protrudes from a respective side 6a and
6b of each pin 1. As the sides 6a, 6b are facing in opposite
directions being substantially perpendicular to the longi-
tudinal axis I of the pins 1, the protrusions 5a, 5b stick
out from the respective sides 6a, 6b in opposite directions
substantially perpendicular to the longitudinal axis I. By
sticking out from the sides 6a, 6b, the protrusions 5a, 5b
each form a shoulder element having an upper edge or
corner. The shoulder elements constitute pressing sur-
face 7a, 7b having a plane of which the normal at least
partially runs parallel to the height direction L of each
press-fit pin 1. The pressing planes 7a, 7b are facing in
a direction opposite to an insertion direction I of the pins
1. Hence, the pressing surfaces 7a, 7b on the protrusions
5a, 5b facilitate to exert a press-in force on the pins 1
with the help of a press-in tool (not shown).
[0021] In the embodiment of the pins 1 shown in Fig.
1, the protrusions 5a, 5b have a rectangular shape with
a height h in a direction perpendicular to the longitudinal
axis I. The height h adds to the width w of the pin. Sides
8a, 8b of the respective protrusions 5a, 5b are running
substantially parallel to the longitudinal axis I of the pins
1 like the sides 6a, 6b of the body portion 2 of each pin
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1. As the protrusions 5a, 5b stick out from the sides 6a,
6b and have a rectangular shape, the protrusions 5a, 5b
each constitute an additional shoulder element having a
pressing surface 9a, 9b at a respective lower edge or
corner of the protrusions 5a, 5b. The additional pressing
surfaces 9a, 9b at least partially form a plane of which
the normal also runs substantially parallel to the height
direction L.
[0022] In the present invention it is an essential feature
that the protrusions 5a, 5b which may be regarded as
shoulders are spaced in the height direction L such that
they have a certain distance d. Thereby, the protrusions
5a, 5b are offset or displaced along the opposing sides
6a, 6b of the pins, such that they are arranged at different
heights of the height direction L which is always parallel
to the longitudinal axis I in the present case. Hence, the
protrusions 5a, 5b are asymmetrically in respect to the
longitudinal axis I. As will be discussed in greater detail
below, the asymmetrical arrangement of the protrusions
5a, 5b enables to arrange a plurality of press-fit pins 1 in
a connector in such a way that the protrusions 5a, 5b of
different pins 1 do not oppose each other in a direction
perpendicular to the height direction L. The protrusions
5a, 5b are out of their way such that they may be regarded
as interleaved for keeping a desired distance between
their sides 8a, 8b and pressing planes 7a, 7b and 9a, 9b
in any case according to the embodiment of the pins
shown in Fig.1.
[0023] Further, according to the embodiment of the
pins 1 shown in Fig. 1, the body portion 2 of the pins 1
may be provided with one or more bending zones 10. In
the area of the bending zone 10, the pins 1 may be bent
such that they have a 90° kink for example. The pins 1
are provided with a punched out contact strip 11 as in
the present embodiment, the pins 1 are stamped contacts
made from strip or plate material. The contact strip 11
may advantageously be used as a carrier strip or holding
member for feeding a plurality of press-fit pins 1 into a
processing machine. The contact strip 11 can be re-
moved before, during or after processing the press-fit
pins 1. Alternatively, the pins may also be formed from
wire material for example. The protrusions 5a, 5b may
also be welded or soldered to the pins 1 or may be formed
as several bends or by compressing the pins in the height
direction L.
[0024] Above the contact strip 11, the pins 1 are pro-
vided with a retaining element 12. The retaining element
12 helps to securely fix the pins 1 to a connector, a hous-
ing, or similar elements or may be used as another press-
in shoulder for example. The retaining element 12 is con-
stituted by lance like edges symmetrically protruding from
the sides 6a, 6b of the pins 1 and is much smaller than
the protrusions 5a, 5b. Hence, the retaining element 12
is not of particular interest. Between the retaining element
12 and a sharpened upper tip 13, the pins 1 are provided
with a contact zone 14. The contact zone 14 and the
upper tip 13 constitute a pin contact when the press-fit
pin 1 is inserted into an electrical connector.

[0025] Fig. 2 shows a rear view of an electrical con-
nector 15 comprising a plurality of press-fit pins 1 accord-
ing to the present invention. The pins 1 are similar to the
press-fit pins 1 described above. The electrical connector
15 has a housing 16 which is provided with a plurality of
cavities 17 in the form of sockets for accommodating a
press-fit pin 1 each.
[0026] Fig. 3 is an enlarged view of the detail A of the
electrical connector 15 shown in Fig. 2. The press-fit pins
1 are bent in the area of their bending zones 10 with a
square angle. In an end position of the pins 1 shown in
Fig. 3 an upper portion of the pins 1 reaching from their
upper tip 13 to their retaining element 12 is fully inserted
into a respective cavity 17. A lower portion of the pin from
the bending zone 10 down to the press-in zone 4 has an
insertion direction I and runs parallel to an insertion di-
rection I’ of the connector 15.
[0027] The connector 15 is provided with retaining taps
18. The retaining taps 18 and the press-in zones 4 of the
pins 1 are protruding from the connector 15 in the inser-
tion directions I, I’.
[0028] Hence, the connector 15 together with the pins
1 may be pressed into a PCB having respective cavities
or press-in sockets for example, by carrying out a single
press-in operation.
[0029] In a first spacing direction S1. centers of the
cavities 17 are spaced with a distance s. Commonly,
there is an equal spacing, i.e. distance s, between the
centers of the cavities 17. In case of an equal spacing,
the distance s may be regarded as a common pitch of
the cavities 17 and therefore also of pins 1 within the
electrical connector 16. The sides 6a, 6b of adjacent, i.e.
neighboring pins 1 facing each other have a maximal
distance s’ being the distance s less the width w of the
pins 1. A minimal distance s" between opposing surfaces
of the sides 6a, 6b and 8a, 8b of two adjacent or neigh-
boring pins 1 is the distance s’ between their respective
sides 6a, 6b less the height h of the protrusions 5a, 5b
protruding from the respective opposing sides 6a, 6b be-
longing to adjacent pins.
[0030] As the protrusions 5a, 5b of each pin 1 are
spaced with the distance d in a direction parallel to the
longitudinal axis I of the pins, the minimal distance
s" between the sides 6a, 6b of adjacent pins 1 is always
kept. In other words, the asymmetrical arrangement of
the protrusions 5a, 5b help to interleave the protrusions
5a, 5b on opposing sides 6a, 6b of neighboring pins 1
such that the outer contours of the pins are matched in
order to keep a certain distance, i.e. the minimal distance
s". Sides 8a, 8b of protrusions 5a, 5b and sides 6a, 6b
of the body portions 2 of the pin are always kept at the
minimal distance s", while the distance between oppos-
ing protrusions 5a, 5b or their opposing upper and lower
shoulder elements 9a, 9b are spaced by the distance d
between the protrusions 5a, 5b.
[0031] Fig. 4 shows a perspective view of the connec-
tor 15 shown in Fig. 2. In Fig. 3 it becomes obvious that
press-fit pins 1 are not only aligned in a row in the first
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spacing direction S1 but also in another row in a second
spacing direction S2. The protrusions 5a, 5b protrude
from the press-fit pins 1 in parallel to the first spacing
direction S1. Any protrusions protruding from the pins 1
in the second spacing direction S2 could also be dis-
placed along the height direction L of the pins such that
a minimal distance s" between the pins 1 is always kept.
[0032] Fig. 5 shows a plurality of press-fit pins 21 ac-
cording to the prior art. The pins 21 have a body portion
22. Protrusions 25a, 25b are protruding from opposite
sides 26a, 26b of the body portion 22. The protrusions
25a, 25b also have a height h in a direction perpendicular
to a longitudinal axis I of the pins 21 and adding to their
width w. The height h of the protrusions 25a, 25b of the
pins 21 according to the prior art is similar to the height
h of the protrusions 5a, 5b of the pins 1 according to the
present invention.
[0033] Fig. 6 shows a rear view of an electrical con-
nector 35 according to the prior art comprising a plurality
of press-fit pins 21 according to the prior art. The pins 21
are similar to the press-fit pins 21 described above in
relation to Fig. 5. The electrical connector 35 has a hous-
ing 36 which is provided with a plurality of cavities 37 for
accommodating the pins 21. In an end position of the
pins 21 shown in Fig. 6, an upper portion of the pins 21
is fully inserted into a respective cavity 37.
[0034] Fig. 7 is an enlarged detail B of the connector
35 according to the prior art illustrated in Fig. 6. As the
protrusions 25a, 25b protruding from opposing sides 26a,
26b of neighboring pins 21 according to the prior art are
not offset, i.e. distanced along the height direction L of
the pins 21, the protrusions 25a, 25b are arranged sym-
metrically in respect to the longitudinal axis I. Hence, in
the end position of the pins 21 according to the prior art
shown in Fig. 7, a minimal distance s’" between the pro-
trusions 25a, 25b in the spacing direction S1 is smaller
than the minimal distance s" according to the present
invention. This is because according to the prior art the
distance s’" is the distance s between the centers of the
cavities 37 less the width w of the pins and less two times
the height h of the protrusions 25a, 25b. Hence, accord-
ing to the prior art, a minimal achievable distance s’min,
i.e. a minimal pitch, between the centers of the sockets
37 is larger than the minimal achievable distance smin
according to the present invention. Consequently, asym-
metrically arranged protrusions 5a, 5b according to the
present invention have a decisive advantage over the
symmetrically arranged protrusions 25a, 25b according
to the prior art because the invention allows a smaller
minimal distance, i.e. pitch, between the cavities 17 of a
connector and therefore a larger density of the pins 1
inserted therein. This enables a further miniaturization of
electrical components such as connectors.
[0035] Deviations from the above-described embodi-
ments are possible within the inventive idea. The protru-
sions 5a, 5b could e.g. have a triangular or any other
shape. In case it is desired that the protrusions 5a, 5b
form shoulder elements having pressing surfaces 7a, 7b

in order to be utilized as press-in shoulders, the protru-
sions 5a, 5b should have an upper surface, edge or cor-
ner. However, the protrusions 5a, 5b could also have
different shapes and may be used for another function-
ality, e.g. as stitch-shoulders and other contact-features
that are wider than the very functional areas such as mat-
ing and PCB-connection areas because the application
of the press-fit pins 1 is not limited to electrical connec-
tors. The present invention may be used wherever at
minimum two first objects or pins 1 are to be inserted
parallel to each other and with a relatively narrow dis-
tance between each other into a second object which
may be an electrical connector 15 as described herein.
[0036] The first objects needing thereby a minimum of
support in the insertion direction I and possibly a guiding
along the insertion direction I. Hence, the sides 8a, 8b of
the protrusions 5a, 5b do not have to be running parallel
to the longitudinal axis I of the pin. The sides 8a, 8b may
serve as lateral guiding surfaces which may be beveled
such that they help to guide and center the pin 1 within
a respective hole or cavity.

Claims

1. Press-fit pin (1) for, in particular, electrical plug-in
connectors (15), comprising a plurality of protrusions
(5a, 5b) protruding from the press-fit pin (1) in a di-
rection essentially perpendicular to a height direction
(L) of the press-fit pin, whereby the two protrusions
(5a, 5b) that are located closest to each other are
arranged on opposing sides (6a, 6b) of the press-fit
pin characterized in that the protrusions (5a, 5b)
that are closest to each other are distanced from
each other in the height direction (L).

2. Press-fit pin (1) according to claim 1, characterized
in that at least one of the plurality of protrusions (5a,
5b) comprises a pressing surface (7a, 7b, 9a, 9b) of
which the normal runs essentially parallel to the
height direction (L).

3. Press-fit pin (1) according to any one of claims 1 or
2, characterized in that at least one of the protru-
sions (5a, 5b) sticks out from the side (6a, 6b) of the
press-fit pin (1).

4. Press-fit pin (1) according to claims 2 or 3, charac-
terized in that the pressing surface (7a, 7b, 9a, 9b)
is substantially rectangular.

5. Press-fit pin according to any one of claims 1 to 3,
characterized in that a cross-sectional area of the
press-fit pin (1) at least in a region comprising one
of the protrusions (5a, 5b) is of substantially rectan-
gular shape.

6. Press-fit pin (1) according to any one of claims 1 to
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5, characterized in that a cross-sectional area of
the press-fit pin (1) In a region of the protrusions (5a,
5b) is larger than the cross-sectional area In a region
where no protrusion (5a, 5b) protrudes from one of
the sides (6a, 6b) of the press-fit pin (1).

7. Press-fit pin (1) according to any one of claims 1 to
6, characterized in that the press-fit pin (1) is con-
stituted of solid metal material.

8. Press-fit pin (1) according to any one of claims 1 to
7, characterized in that the press-fit pin (1) is
stamped from plate material.

9. Electrical connector (15) comprising a plurality of
press-fit pins (1), the plurality of press-fit pins (1)
comprising at least one pair of press-fit pins (1)
mounted adjacent to and at a predetermined dis-
tance (s) from each other, each of the press-fit pins
(1) of said pair comprising at least two protrusions
(5a, 5b) sticking out from different sides (6a, 6b) of
the respective press-fit pin (1), characterized in
that at the most one protrusion (5a, 5b) is arranged
between the press-fit pins (1) of said pair at any given
height of the press-fit pins (1).
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