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Description

[0001] The present invention relates to an electrical
terminal that is stitched through a connector housing. In
particular, the present invention relates to an electrical
terminal with features causing a rotation of the electrical
terminal when being stitched, and the system and meth-
od of stitching such an electrical terminal.

[0002] Electrical terminals are commonly stitched
through connector housings or other components to-
wards forming electric connectors or PCBs or the like.
Applications where closely-packed electrical terminals
are required often opt to have stitched terminals instead
of terminals that have other kinds of positioning and hold-
ing features. Stitching is also a viable alternative to po-
sitioning electrical terminals within a leadframe. Often,
the requirement of spacing individual electrical terminals
closely together or other requirements of the application
to be made to work within a limited amount of available
space results in the electrical terminals in question being
stitched through the material forming the connector hous-
ing. This leads to a saving of space and is advantageous
over the requirement of forming individual cavities within
a connector housing to receive electrical terminals.
Stitching has been used not only for flat-tab like electrical
terminals but also for pin-like terminals with square, rec-
tangular or round cross sections. Stamped electrical ter-
minals that are stitched into connector housings are also
known.

[0003] The process of stitching an electrical terminal
through a connector housing does have a disadvantage
in that connector housings manufactured in this matter
typically have lower pull-out forces required to cause fail-
ure of the connector housings. Pull-out forces may be
experienced by electrical terminals at any time, and may
originate in stitching process related sources, or may be
exerted during use by forces pulling on wires that are
crimped to the electrical terminal in question. Pull-out
forces tend to pull the electrical terminal back through
the connector housing into which it has been placed or
stitched. Such pull-out forces are typically countered by
providing abutment features on the electrical terminals,
which increase the area over which the backward force
may be distributed, when abutting the connector housing
surface through which itwas stitched. The problem stems
from the fact that when electrical terminals pass through
the plastic of the connector housing, they deform and
usually damage atleast a part of the material surrounding
the stitched terminal. Electrical terminals often have a
shoulder or nose constructed thereon to spread the force
across a wider area of surrounding plastic if subjected to
pull-out forces. Any damage caused to the surrounding
plastic is generally even higher along the path taken by
the shoulder or nose like protrusion formed on the elec-
trical terminal when itis being stitched through the plastic
forming the connector housing. This causes the disad-
vantage that although a given amount of pull-out force
spread across the expanse of plastic that it abuts may
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otherwise not have caused failure, the weakening of the
plastic as the electrical terminal and any protrusions
formed on it pass through it causes failure atlower forces
than expected. The usual method of calculating a failure
point using factors such as the amount and kind of plastic,
its area, its thickness, the area across which the electrical
terminal actually distributes any pull-out force exerted
thereon etc. are therefore rendered inexact, and the
change in this is variable and not constant.

[0004] There is a need, therefore, for a stitched elec-
trical terminal capable of avoiding failure and improving
the resistance to failure for such an electrical terminal by
increasing the required pull-out forces.

[0005] Stitching of an electrical terminal through a sub-
strate material such as that forming a connector housing
is inherently traumatic for the plastic or other kind of sub-
strate material that the electrical terminal passes through
while being stitched. The holding forces exerted by the
plastic attempting to re-occupy the space occupied by
an electrical terminal stitched through it may be signifi-
cant, particularly depending upon the properties of the
plastic or other substrate material used to form the con-
nector housing. Itis however common to use further fea-
tures that ensure the safe positioning and retention of
the electrical terminal within the connector housing. Com-
monly used features such as shoulders or noses or struc-
tures provided on the electrical terminal to increase the
effective cross-sectional area of the terminal and corre-
spondingly the volume of plastic that it abuts further ex-
acerbate the trauma caused to the plastic or substrate
material forming the connector housing that surrounds
the electrical terminal.

[0006] The weakness of the plastic material abutted
by the shoulder or nose or similar features as described
above is worsened by the fact that the plastic material
that such features abut is exactly the material that they
have caused comparatively higher compression and cor-
respondingly trauma in, when the electrical terminal is
stitched through that plastic. This degraded mechanical
integrity of the plastic abutted by the holding features
causes a failure of this material at much lower forces than
would otherwise be expected from a given type of plastic
material, taking into account the volume of it that is ap-
propriately located.

[0007] United States patent US 4, 867, 714 discloses
a pin and socket terminal. The socket has a lead-in por-
tion with camming surfaces guiding a lance provided at
the pin. Interaction of the camming surfaces and the lance
allow for controlling the rotation of the pin as insertion
occurs. The number of camming slots sets the number
of predetermined invariable final angular positions of the
pin.

[0008] The European patent application EP 2 503 646
A1 discloses a connector with an insertion funnel for ori-
enting an inserted electrical contact with a working prin-
ciple similar to the solution of the US 4,867,714 that uses
an angular coding member which is guided by a non-
circular funnel and/or a guiding recess located inside the
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funnel. The disclosed two final plug positions of the in-
serted electrical contact are predetermined and invaria-
ble.

[0009] In US 4,557,539 A and US 2007 / 010 139 A1,
electrical contacts are disclosed which are insertable by
press-fitting in a metallized hole. A middle portion of said
electrical contacts comprises a spiral structure that may
cause the electrical contact to rotate or to be compressed.
[0010] The article "L’insertion a Force dans les circuits
imprimes" from the magazine Toute L’éléctronique, So-
cieté des editions Radio. Paris, FR no. 551, 1 February
1990, p 34-37, relates to press-fit pins for contacting cir-
cuit boards via metalized holes and discloses linearly
plugged rigid, elastic or bulb-formed types of press-fit
pins.

[0011] The disadvantages mentioned above are over-
come by an electrical terminal according to claims 1 and
10. The electrical terminal described in the introductory
part solves the problem according to the invention in that
the electrical terminal has at least one terminal rotation
protrusion configured along an axis of symmetry of the
terminal rotation protrusion, which is offset by an angle
from a longitudinal axis of the electrical terminal for caus-
ing a rotation of the electrical terminal, i.e. while being
stitched through the plastic or other substrate material
forming a connector housing, wherein said at least one
terminal rotation protrusion has a shoulder facing away
from a first axial end being an insertion end of the elec-
trical terminal and facing towards a second axial end of
the electrical terminal, wherein the terminal rotation pro-
trusion changes in height gradually from the first axial
end of the electrical terminal to the second axial end of
the electrical terminal. The terminal rotation protrusion
causes the rotation of the electrical terminal during inser-
tion of said electrical terminal through a substrate mate-
rial forming the connector housing through which it is
stitched. The rotation is caused by an appropriately-
formed terminal rotation protrusion pushing against the
plastic it travels though, and in turn being pushed back
by the plastic, resulting in the rotational movement. This
results in the electrical terminal undergoing a rotation as
it travels though the plastic. Once the rotated electrical
terminal emerges outside of the connector housing so
that at least the terminal rotation protrusion is free of the
plastic material, the electrical terminal may snap back
into a relaxed state in which the rotation becomes un-
done. In such a state, depending upon the degree of ro-
tation undergone by the electrical terminal while being
stitched, the shoulder or nose or other abutment features
that distribute the pull-out forces borne by the stitched
electrical terminal may come to rest against areas of the
surrounding plastic that are comparatively undamaged.
Advantageously, the degree of rotation of the electrical
terminal can be configured by appropriately selecting the
shape of the terminal rotation protrusion, taking into con-
sideration the nature and distance of the plastic that the
electrical terminal passes through, while being stitched.
The above may optimally be selected to result in the ter-
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minal rotation protrusion causing at least enough rotation
so that when the rotation is undone, any holding shoul-
ders or nose or any similar features come to rest against
plastic material that they have not caused any trauma to,
while the electrical terminal was being stitched.

[0012] The solution according to the present invention
can be supplemented and further improved by the fol-
lowing embodiments, each of which is individually ad-
vantageous, and which can be combined with one an-
other as desired. The features of the individual embodi-
ments, the advantages of which will be specified in great-
er detail in what follows, can be combined with one an-
other as desired orindeed can also be selectively omitted
as required, for a given exemplary implementation of this
present invention.

[0013] In an exemplary embodiment of this invention,
at least one terminal rotation protrusion may be config-
ured on an external surface of the electrical terminal. Two
or more such terminal rotation protrusions may also be
provided, with corresponding additive effects. The termi-
nal rotation protrusions may be formed on the external
surface of the electrical terminal, so that they are in direct
contact with the material forming the connector housing
when being stitched through it. Alternatively, in another
exemplary embodiment, the terminal rotation protrusions
may be formed on a separate sleeve-like structure that
may be mounted onto the electrical terminal being
stitched. In such a case, the sleeve may be configured
to be removed from a forward direction, once the stitching
process has been completed.

[0014] The one or more terminal rotation protrusions
configured along the axis offset from a longitudinal axis
of the electrical terminal may be selected depending up-
on the intended application, depending upon a variety of
factors as described above, in order to cause a rotation
of the electrical terminal when the latter is stitched
through a given plastic material. Availability of more plas-
tic material that the electrical terminal must pass through,
i.e. a greater thickness of plastic that the electrical termi-
nal is stitched through, may allow the offset to be of com-
paratively smaller angles from the longitudinal axis of the
electrical terminal. Harder plastic material may also en-
able gentler offset angles, as the degree of rotation ex-
perienced by the electrical terminal may be higherin such
cases. Correspondingly, if there is comparatively less
thickness of plastic material available for the electrical
terminal to be stitched through, or if the plastic material
is comparatively softer and therefore susceptible for de-
formation easily and less capable of exerting sufficient
force onto the electrical terminal to cause it to rotate, the
angle of the terminal rotation protrusion may need to be
made higher. The suitable angles would go from almost
coaxial at the lower end up to higher angles where the
terminal rotation protrusion itself causes too high a barrier
of entry into the plastic material when being stitched into
the connector housing. Advantageously, the angle
formed by the axis of the one or more terminal rotation
protrusions with respect to the longitudinal axis of the
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electrical terminal may be between 5° and 60°. The exact
angle may vary in this range, depending upon the par-
ticulars of the application as described above and the
nature and size of the connector housing itself.

[0015] The terminal rotation protrusion is configured to
have a change in its height as measured from an external
surface of the electrical terminal onto which it is formed
or provided by means of a sleeve affixed onto an electrical
terminal. Such a change may be gradual and along the
full longitudinal length of the terminal rotation protrusion.
For example, particular types of plastic material may re-
quire a greater deformative force initially but may suc-
cumb to even lower forces later in the insertion process.
Other application may require the force being exerted by
the terminal rotation protrusion changing at certain stag-
es while going through the stitching process. The force
being exerted by the terminal rotation protrusion onto the
plastic corresponds with the force that is available to ro-
tate the electrical terminal, by way of translation from an
insertion force into a rotational force. This rotational force
can therefore be administered and configured by suitably
forming the terminal rotation protrusion.

[0016] The rotation protrusion changes in height grad-
ually from the first axial or front or insertion end of the
electrical terminal to the second axial or rear end of the
electrical terminal. The terminal rotation protrusion may
be provided along the full longitudinal length of the elec-
trical terminal, or may indeed be provided along only a
part of the longitudinal length of the electrical terminal.
In any case, the gradual change in the height of the ter-
minal rotation protrusion may enable a comparatively
constant or constantly changing force acting on the elec-
trical terminal. This force acting on the electrical terminal
would tend to rotate the electrical terminal as it passes
through the plastic or other material that the connector
housing may be formed of.

[0017] In another exemplary embodiment, the one or
more rotation protrusions may be formed having a semi-
circular cross section. The semi-circular cross sections
may be increasing in diameter from a first axial or front
orinsertion end of the electrical terminal to a second axial
or rear end of the electrical terminal. This would result in
a kind of 'nose’ being formed on the outside surface of
the electrical terminal or sleeve affixed onto an electrical
terminal. Such a design may be preferable as it may tend
to cause least trauma such as scratching or cracking or
other types of breakage in the plastic that it passes
through. The avoidance of sharp edges in such a design
would contribute to reduced trauma experienced by the
plastic material it passes through.

[0018] In another exemplary embodiment, the nature
of the plastic material or the available thickness thereof
may require the one or more rotation protrusion to be
formed as a flat or triangular surface. Such a flat or tri-
angular surface forming a terminal rotation protrusion
may increase in height along the longitudinal direction.
Such an increasing height would form the terminal rota-
tion protrusion as a slope along at least a part of an outer
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surface of the electrical terminal, from a first axial end
that may be the front, insertion end of the electrical ter-
minal to a second axial or rear end of the electrical ter-
minal.

[0019] The one or more rotation protrusions have the
shoulder facing away from the first axial or front or inser-
tion end of the electrical terminal and facing towards a
second axial or rear end of the electrical terminal. Such
astop surface or shoulder would help to spread the forces
across a wider area of plastic, once the electrical terminal
has been stitched through the plastic or other material
forming the connector housing, and the stop surface or
shoulder comes to rest on the connector housing. A force
tending to pull the terminal out would be countered by
the combined effort of the holding forces exerted by the
plastic material onto the electrical terminal as well as the
mechanical abutment forces provided by the area of the
connector housing abutted by the stop surface or shoul-
der.

[0020] In an exemplary embodiment, a stop surface
may be formed by an edge of the metal sheet forming
the one or more terminal rotation protrusion, at its great-
est height. This greatest height from the body of the elec-
trical terminal would work to encompass a large area of
the plastic or other material that the electrical terminal is
stitched through, to provide the greatest degree of
spreading of a force if a pull-out force is exerted on the
electrical terminal or the cable to which it is crimped be-
fore being stitched through the connector housing. In an
alternative exemplary embodiment, the stop surface may
also be formed by a stepped surface formed on one or
more of the terminal rotation protrusions along the axis
of the at least one protrusion.

[0021] In another exemplary embodiment of the
presentinvention, a system for stitching an electrical ter-
minal through a substrate material may be provided. The
crimping of the electrical terminals would be done onto
a wire, which may be insulated or not, depending upon
the requirements of the application. The electrical termi-
nal is an electrical terminal according to the present in-
vention. A substrate material may form, for example, a
connector housing. It would be obvious that the substrate
material may form any appropriate part, depending upon
the requirements of the final use of the electrical terminal.
However, the material forming the substrate thatthe elec-
trical terminal is stitched through should enable the stitch-
ing process to be accomplished without causing mechan-
ical breakage in the substrate material. Further, the prop-
erties of the substrate material should at least partially
tend to bring the substrate material back to its initial po-
sition once it is pressed aside. Such a tendency of the
substrate material may enable successful stitching of
electrical terminals through the substrate material. For
the stitching to be accomplished, the system has a holder
that is capable of holding the electrical terminal during
the stitching process. Due to rotational forces that may
be generated during the stitching process as the electri-
cal terminal is stitched through the substrate material,
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such a holder is configured to allow the rotation of the
electrical terminal as it passes through the substrate ma-
terial that may form a connector housing. This may be
accomplished by the provision of appropriate features on
the holder itself that allow its rotation, along with the ter-
minal that it holds. This may allow features such as ter-
minal rotation protrusions provided on the electrical ter-
minal to cause the rotational forces that in turn rotate the
electrical terminal. Alternatively, the holder may be con-
figured to be stationary during the stitching process, but
may hold the wire that the electrical terminal is crimped
onto at a far enough distance from the terminal. Appro-
priate selection of this distance may allow the holder to
remain capable of holding the electrical terminal while
the latter is being stitched, while allowing the electrical
terminal to rotate by virtue of the flexibility of the insulation
or wire or suitable parts of the electrical terminal itself.
[0022] In an exemplary embodiment, the holder may
allow the rotation of the electrical terminal by holding the
electrical terminal at a position suitable for allowing the
flexibility of the electrical terminal to enable the rotation
of the electrical terminal. The flexibility may originate ei-
ther in certain appropriately formed features of the elec-
trical terminal itself, or may be enabled by the other com-
ponents such as wire or insulation or any possible com-
bination thereof. Alternatively, the holder may be provid-
ed with a rotation means that allows the holder to rigidly
hold the electrical terminal while the holder itself is rotated
along with the electrical terminal as the latter is being
stitched through the substrate. The electrical terminal
may also be a crimped electrical terminal.

[0023] In another exemplary embodiment of the
present invention, a method of stitching an electrical ter-
minal, optionally a crimped electrical terminal, into a sub-
strate material may be provided.

[0024] Exemplarily, the method may include steps
such as positioning the electrical terminal in a pre-as-
sembly position near a substrate material into which it is
intended to be stitched, followed by the step of inserting
the electrical terminal through the substrate material
forming, for example, a connector housing so that the
electrical terminal goes from being in the pre-assembled
position to ending up in the inserted position. While the
stitching operation is ongoing, the method may include
enabling the rotation of the electrical terminal when the
electrical terminal is between the pre-assembled and the
inserted position by at least one terminal rotation protru-
sion which is configured along an axis of symmetry of
the terminal rotation protrusion, which is offset by an an-
gle from a longitudinal axis of the electrical terminal,
wherein said at least one terminal rotation protrusion has
a shoulder facing away from a first axial end of the elec-
trical terminal and facing towards a second axial end of
the electrical terminal.

[0025] Inanexemplary embodiment, the rotation of the
electrical terminal may be achieved by a variety of well
methods. As an example, the rotation may result from
the springing back of the electrical terminal into a relaxed
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state. The excited state may have been reached by the
rotation of the electrical terminal during insertion, where
the rotation may itself have been caused by terminal ro-
tation features having been present on the electrical ter-
minal. The direction of movement into a relaxed state
may be expected to be opposite to the direction of rotation
that the electrical terminal may experience during the
stitching process, wherein said at least one terminal ro-
tation protrusion has a shoulder facing away from a first
axial end being an insertion end of the electrical terminal
and facing towards a second axial end of the electrical
terminal, said shoulder being freed of the substrate ma-
terial and ends up against a part of the substrate forming
a forward surface once the terminal is stitched.

[0026] Alternatively, the rotation of the electrical termi-
nal may be caused also by the application of a rotational
force on the crimped electrical terminal, once it has been
stitched through the substrate material. Such an appli-
cation of an external rotational force may help to correct
situations where insufficient rotation of the electrical ter-
minal may have occurred, while it was stitched through
the substrate material. This could also be useful where
the amount of substrate material available for the elec-
trical terminal to pass through does not enable the reg-
uisite degree of rotation required.

[0027] In what follows, the present invention will be
specified in greater detail by way of example, within the
context of embodiments, with reference to the attached
setof drawings. The embodiments represent merely pos-
sible configurations, in which individual features, as de-
scribed above, can be implemented independently of one
another or can be omitted. In the interest of clarity, in the
description of the embodiments, the same features and
elements have been identified by the same reference
signs.
[0028] The drawings show:

Fig. 1 shows a schematic perspective view of an em-
bodiment of an electrical terminal according to the
present invention;

Figs. 2a and 2b show a schematic perspective view
of an embodiment of a connector housing receiving
an electrical terminal according to the present inven-
tion in a pre-assembly position; and

Figs. 3a and 3b show a schematic perspective view
of an embodiment of a connector housing receiving
an electrical terminal according to the present inven-
tion in an inserted position.

[0029] Fig. 1 shows an electrical terminal 1 according
to an embodiment of the presentinvention. The electrical
terminal 1 has a terminal rotation protrusion 5 provided
on its outer body surface. The axis of the terminal rotation
protrusion 5 is offset from the longitudinal axis Q of the
electrical terminal 1. The terminal rotation protrusion 5
has an axis of symmetry along a direction P, which forms
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and angle A with the direction Q as shown. Such an elec-
trical terminal 1, when stitched through a substrate such
as the plastic material forming a connector housing will
experience rotational forces acting upon the electrical
terminal 1. Such rotational forces would tend to rotate
the electrical terminal 1 by a degree corresponding with
the angle A and the amount of substrate that the electrical
terminal 1 passes through. The terminal rotation protru-
sion 5 culminates in a shoulder 10 that is formed at the
greatest height of the electrical terminal 1, at the rear end
of the terminal rotation protrusion 5.

[0030] Figs. 2a shows a schematic perspective view
of an embodiment of a connector housing 2 suitable for
receiving a crimped electrical terminal 1 according to the
present invention. In a pre-assembly position as shown
in Fig. 2b, the crimped electrical terminal 1 is inserted
into a cavity 20 formed in the connector housing 2. At
some point during the insertion of the crimped electrical
terminal 1 into the connector housing 2, the width of the
combined features of the crimped electrical terminal 1
would equal the width of the available space in the con-
nector housing 2 through which the crimped electrical
terminal 1 must be stitched. As an example, such a sit-
uation may be considered to be reached at position 25,
where the two above mentioned widths or cross-sections
become equal. As the electrical terminal is continued to
be inserted into the cavity 20 along the insertion direction
T, the terminal rotation protrusion 5 abuts and interacts
with the substrate material forming the connector hous-
ing. As the axis P of the terminal rotation protrusion 5 is
offset from the axis Q of the crimped electrical terminal
1, arotational force is exerted upon the electrical terminal
as it passes through the connector housing 2. This rota-
tion continues till the rear end or shoulder 10 of the ter-
minal rotation protrusion 5 clears a forward surface 30
of the connector housing 2, causing the terminal to be
rotated along the direction R. This results in the terminal
rotation protrusion 5 and other features on the electrical
terminal to rotate away from the positions they may have
emerged in, had the stitching process only involved a
straight forward movement.

[0031] Fig 3a shows a schematic perspective view of
an embodiment of a connector housing 2, and Fig 3b
shows this connector housing 2 receiving a crimped elec-
trical terminal 1 according to the presentinvention, shown
in an inserted position. Once the crimped electrical ter-
minal 1 is inserted far enough into cavity 20 so that the
shoulder 10 formed on the terminal rotation protrusion 5
is freed of the substrate material, the potential energy
stored in the form of rotation of the crimped electrical
terminal 1 is translated into a movement of the electrical
terminal in a direction S, where S is opposite to the di-
rection R. When shoulder 10 reaches the position corre-
sponding with the forward surface 30 and is then pushed
further in the direction T, the absence of further substrate
material surrounding and abutting the terminal rotation
protrusion 5 results in no further rotational force acting
upon the components along the direction R. The potential
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energy stored in the form of the rotation of the crimped
electrical terminal 1 is therefore freed to act, and results
in the rotation of the electrical terminal along the direction
S. This rotation along the direction S in turn results in the
shoulder 10 ending up against a part of the substrate
forming the forward surface 30 that it has not passed
through, while being stitched into the connector housing.

Claims

1. An electrical terminal (1) with at least one terminal
rotation protrusion (5) configured along an axis of
symmetry of the terminal rotation protrusion (5),
which is offset by an angle from a longitudinal axis
of the electrical terminal (1) for causing a rotation of
the electrical terminal (1) during insertion of said
electrical terminal (1) through a material forming a
connector housing (2), wherein said at least one ter-
minal rotation protrusion (5) has a shoulder (10) fac-
ing away from a first axial end being an insertion end
of the electrical terminal (1) and facing towards a
second axial end of the electrical terminal, wherein
the terminal rotation protrusion (5) changes in height
gradually from the first axial end of the electrical ter-
minal (1) to the second axial end of the electrical
terminal (1).

2. The electrical terminal (1) according to claim 1 char-
acterized in that said at least one terminal rotation
protrusion (5) is configured on an external surface
of the electrical terminal, said external surface is
adapted for being in direct contact with the material
forming the connector housing (2).

3. The electrical terminal (1) according to claim 1 or 2
wherein the angle formed by the axis of the at least
one terminal rotation protrusion (5) with respect to
the longitudinal axis of the electrical terminal (1) is
between 5° and 60°.

4. The electrical terminal (1) of any of claims 1 to 3
wherein said at least one rotation protrusion (5) is
formed having a semi-circular cross section, the
semi-circular cross section increasing in diameter
from the first axial end of the electrical terminal (1)
to the second axial end of the electrical terminal (1).

5. The electrical terminal (1) of any of claims 1 to 4
wherein said at least one terminal rotation protrusion
(5) is formed as a flat or triangular surface increasing
in its height for forming a slope along at least a part
of an outer surface of the electrical terminal (1) from
the first axial end of the electrical terminal (1) to the
second axial end of the electrical terminal (1).

6. The electrical terminal (1) of any of claims 1 to 5
wherein said terminal rotation means is formed on a
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separate sleeve affixed on to the electrical terminal

(1)

The electrical terminal (1) of any one of claims 1 to
6 wherein said shoulder (10) is formed by an edge
of the metal sheet forming said at least one terminal
rotation protrusion (5) at its greatest height.

A system for stitching an electrical terminal (1)
through a substrate material (2), characterized by
comprising

a. an electrical terminal (1) according to any of
claims 1 to 7; and

b. a holder configured to hold said electrical ter-
minal (1) during the stitching process, said hold-
er being further configured to allow the rotation
of the electrical terminal (1) as it passes through
the substrate material (2).

The system of claim 8 wherein the holder allows the
rotation of the electrical terminal (1) by at least one
of: the holder holding the electrical terminal (1) at a
position suitable for allowing the flexibility of the elec-
trical terminal (1) to enable the rotation of the elec-
tricalterminal, or the holder is provided with a rotation
means that allows the holder to rigidly hold the elec-
trical terminal (1) while the holder itself is rotated
along with the electrical terminal (1).

A method of stitching an electrical terminal (1) into
a substrate material (2), comprising the steps of

a. positioning the electrical terminal (1) in a pre-
assembly position,

b.inserting the electrical terminal (1) through the
substrate material (2) so that the electrical ter-
minal (1) is moved from the pre-assembled po-
sition to the inserted position, and

c. enabling the rotation of the electrical terminal
(1) between the pre-assembled and the inserted
position by at least one terminal rotation protru-
sion (5) whichis configured along an axis of sym-
metry of the terminal rotation protrusion (5),
which is offset by an angle from a longitudinal
axis of the electrical terminal, wherein said at
least one terminal rotation protrusion (5) has a
shoulder (10) facing away from a first axial end
being an insertion end of the electrical terminal
(1) and facing towards a second axial end of the
electrical terminal, and wherein the terminal ro-
tation protrusion (5) changes in height gradually
from the first axial end of the electrical terminal
(1) to the second axial end of the electrical ter-
minal (1).

The method of claim 10 wherein the rotation of said
electrical terminal (1) is achieved by at least one of:
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c. springing back of the electrical terminal (1)
into a relaxed state, the excited state having
been reached by the rotation (R) of the electrical
terminal (1) during insertion, the direction of
movement into a relaxed state (S) being oppo-
site to that which the electrical terminal (1) ex-
periences during the stitching process, wherein
the shoulder (10) being freed of the substrate
material (2) and ends up against a part of the
substrate (2) forming a forward surface once the
terminal (1) is stitched; or

d. applying a rotational force on the crimped
electrical terminal (1).

Patentanspriiche

1.

Elektrischer Anschluss (1) mit wenigstens einem An-
schluss-Drehvorsprung (5), der entlang einer Sym-
metrieachse des Anschluss-Drehvorsprungs (5)
ausgebildetist, die um einen Winkel gegeniiber einer
Langsachse des elektrischen Anschlusses (1) ver-
setzt ist, um eine Drehung des elektrischen An-
schlusses (1) bei Einfiihrung des elektrischen An-
schlusses (1) tber ein ein Verbindergehause (2) bil-
dendes Material zu bewirken, wobei der wenigstens
eine Anschluss-Drehvorsprung (5) einen Absatz
(10) aufweist, der von einem ersten axialen Ende,
das ein Einfihrungs-Ende des elektrischen An-
schlusses (1) ist, weg gewandtist und einem zweiten
axialen Ende des elektrischen Anschlusses zuge-
wandt ist, und sich die H6he des Anschluss-Dreh-
vorsprungs (5) von dem ersten axialen Ende des
elektrischen Anschlusses (1) zu dem zweiten axia-
len Ende des elektrischen Anschlusses (1) allmah-
lich andert.

Elektrischer Anschluss (1) nach Anspruch 1, da-
durch gekennzeichnet, dass der wenigstens eine
Anschluss-Drehvorsprung (5) an einer AuBenflache
des elektrischen Anschlusses ausgebildet ist, wobei
die AuRenflache so eingerichtet ist, dass sie in di-
rektem Kontakt mit dem Material ist, das das Ver-
bindergehause (2) bildet.

Elektrischer Anschluss (1) nach Anspruch 1 oder 2,
wobei der Winkel, der durch die Achse des wenigs-
tens einen Anschluss-Drehvorsprungs (5) in Bezug
auf die Langsachse des elektrischen Anschlusses
(1) gebildet wird, zwischen 5° und 60° liegt.

Elektrischer Anschluss (1) nach einem der Anspru-
che 1 bis 3, wobei der wenigstens eine Drehvor-
sprung (5) so ausgebildet ist, dass er einen halb-
kreisformigen Querschnitt hat, wobei der Durchmes-
ser des halbkreisférmigen Querschnitts von dem
ersten axialen Ende des elektrischen Anschlusses
(1) zu dem zweiten axialen Ende des elektrischen
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Anschlusses (1) zunimmt.

Elektrischer Anschluss (1) nach einem der Anspri-
che 1 bis 4, wobei der wenigstens eine Anschluss-
Drehvorsprung (5) als eine ebene oder dreieckige
Flache ausgebildet ist, deren Hohe zunimmt und ei-
ne Abschragung entlang wenigstens eines Teils ei-
ner AulRenflache des elektrischen Anschlusses (1)
von dem ersten axialen Ende des elektrischen An-
schlusses (1) zu dem zweiten axialen Ende des elek-
trischen Anschlusses (1) bildet.

Elektrischer Anschluss (1) nach einem der Anspri-
che 1 bis 5, wobei die Anschluss-Dreheinrichtung an
einer an dem elektrischen Anschluss (1) befestigten
separaten Hilse ausgebildet ist.

Elektrischer Anschluss (1) nach einem der Anspri-
che 1 bis 6, wobei der Absatz (10) durch eine Kante
des Blechs, die den wenigstens einen Anschluss-
Drehvorsprung (5) bildet, in seiner gro3ten Hohe ge-
bildet wird.

System zum Pressen eines elektrischen Anschlus-
ses (1) durch ein Substratmaterial (2), dadurch ge-
kennzeichnet, dass es umfasst:

a. den elektrischen Anschluss (1), der ein elek-
trischer Anschluss (1) nach einem der Ansprii-
che 1 bis 7 ist; und

b. einen Halter, der so ausgefihrt ist, dass er
den elektrischen Anschluss (1) wahrend des
Pressvorgangs halt, wobei der Halter des Wei-
teren so ausgefiihrtist, dass er die Drehung des
elektrischen Anschlusses (1) ermdglicht, wenn
er durch das Substratmaterial (2) hindurchtritt.

System nach Anspruch 8, wobei der Halter die Dre-
hung des elektrischen Anschlusses (1) dadurch,
dass der Halter den elektrischen Anschluss (1) an
einer Position halt, die geeignet ist, um zuzulassen,
dass die Flexibilitat des elektrischen Anschlusses (1)
die Drehung des elektrischen Anschlusses ermdg-
licht, oder/und dadurch ermdglicht, dass der Halter
mit einer Dreheinrichtung versehen ist, die es dem
Halter erméglicht, den elektrischen Anschluss (1)
starr zu halten, wahrend der Halter selbst zusammen
mit dem elektrischen Anschluss (1) gedreht wird.

Verfahren zum Pressen eines elektrischen An-
schlusses (1) in ein Substratmaterial (2), das die fol-
genden Schritte umfasst:

a. Positionieren des elektrischen Anschlusses
(1) in einer Vormontage-Position,

b. Einfihren des elektrischen Anschlusses (1)
durch das Substratmaterial (2), so dass derelek-
trische Anschluss (1) von der vormontierten Po-
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sition an die eingeflihrte Position bewegt wird,
und

c. Ermdglichen der Drehung des elektrischen
Anschlusses (1) zwischen der vormontierten
und der eingefiihrten Position mittels wenigs-
tens eines Anschluss-Drehvorsprungs (5), der
entlang einer Symmetrieachse des Anschluss-
Drehvorsprungs (5) ausgebildet ist, die um ei-
nen Winkel gegeniber einer Langsachse des
elektrischen Anschlusses (1) versetzt ist, wobei
der wenigstens eine Anschluss-Drehvorsprung
(5) einen Absatz (10) aufweist, der von einem
ersten axialen Ende, das ein Einfiihrungs-Ende
des elektrischen Anschlusses (1) ist, weg ge-
wandt ist und einem zweiten axialen Ende des
elektrischen Anschlusses zugewandt ist, und
sich die Héhe des Anschluss-Drehvorsprungs
(5) von dem ersten axialen Ende des elektri-
schen Anschlusses (1) zu dem zweiten axialen
Ende des elektrischen Anschlusses (1) allmah-
lich andert.

11. Verfahren nach Anspruch 10, wobeidie Drehung des

elektrischen Anschlusses (1) bewirkt wird durch:

c. Zuruickfedern des elektrischen Anschlusses
(1) in einen entspannten Zustand, wobei der ge-
spannte Zustand durch die Drehung (R) des
elektrischen Anschlusses (1) bei Einfiihrung er-
reicht wurde, wobei die Richtung von Bewegung
in einen entspannten Zustand (S) entgegenge-
setzt zu derjenigen ist, die der elektrische An-
schluss (1) wahrend des Einpressvorgangs er-
fahrt, der Absatz (10) von dem Substratmaterial
(2) befreit wird und an einem Teil des Substrats
(2) endet, der eine vordere Flache bildet, wenn
der Anschluss (1) eingepresst ist; oder/und

d. Ausiliben einer Drehkraft auf den verquetsch-
ten elektrischen Anschluss (1).

Revendications

Borne électrique (1) comportant au moins une pro-
tubérance de rotation de borne (5) configurée selon
un axe de symétrie de la protubérance de rotation
de borne (5), qui est décalée d’un certain angle par
rapport a I'axe longitudinal de la borne électrique (1)
pour provoquer une rotation de la borne électrique
(1) durant l'insertion de ladite borne électrique (1) a
travers un matériau formant un boftier de connecteur
(2), dans laquelle ladite au moins une protubérance
de rotation de borne (5) comporte un épaulement
(10) qui est orienté a 'opposé d’'une premiére extré-
mité axiale, qui est une extrémité d’insertion de la
borne électrique (1), et est orienté vers une deuxié-
me extrémité axiale de la borne électrique, dans la-
quelle la protubérance de rotation de borne (5) chan-
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ge graduellement de hauteur depuis la premiére ex-
trémité axiale de la borne électrique (1) jusqu’a la
deuxiéme extrémité axiale de la borne électrique (1).

Borne électrique (1) selon la revendication 1, carac-
térisée en ce que ladite au moins une protubérance
de rotation de borne (5) est configurée sur une sur-
face externe de la borne électrique, et ladite surface
externe est adaptée pour étre en contact direct avec
le matériau formant le boitier de connecteur (2).

Borne électrique (1) selon la revendication 1 ou 2,
dans laquelle I'angle formé par I'axe de ladite au
moins une protubérance de rotation de borne (5) par
rapport a I'axe longitudinal de la borne électrique (1)
est compris entre 5° et 60°.

Borne électrique (1) selon 'une quelconque des re-
vendications 1 a 3, dans laquelle ladite au moins une
protubérance de rotation (5) est formée avec une
section transversale semi-circulaire, ladite section
transversale semi-circulaire augmentant de diameé-
tre depuis la premiére extrémité axiale de la borne
électrique (1) jusqu’a la deuxieme extrémité axiale
de la borne électrique (1).

Borne électrique (1) selon 'une quelconque des re-
vendications 1 a4, danslaquelle ladite au moins une
protubérance de rotation de borne (5) est conformée
comme une surface plane ou triangulaire qui aug-
mente en hauteur pour former une pente sur au
moins une partie de la surface externe de la borne
électrique (1) depuis la premiere extrémité axiale de
la borne électrique (1) jusqu’ala deuxieéme extrémité
axiale de la borne électrique (1).

Borne électrique (1) selon 'une quelconque des re-
vendications 1 a 5, dans laquelle ledit moyen de ro-
tation de borne est formé sur un manchon séparé
fixé sur la borne électrique (1).

Borne électrique (1) selon 'une quelconque des re-
vendications 1 a 6, dans laquelle ledit épaulement
(10) est formé par un bord de la feuille métallique
qui constitue ladite au moins une protubérance de
rotation de borne (5) a sa plus grande hauteur.

Systeme de couture d’'une borne électrique (1) a tra-
vers un matériau de substrat (2), caractérisé en ce
qu’il comprend

a. une borne électrique (1) selon 'une quelcon-
que des revendications 1 a 7 ; et

b. un support configuré pour supporter ladite
borne électrique (1) durant le processus de cou-
ture, ledit support étant en outre configuré pour
permettre la rotation de la borne électrique (1)
lorsqu’elle traverse le matériau de substrat (2).
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9.

10.

1.

Systeme selon larevendication 8, danslequel le sup-
port permet la rotation de la borne électrique (1) se-
lon au moins une fagon parmi : le maintien de la bor-
ne électrique (1) par le support dans une position
adaptée pour autoriser une flexibilité de la borne
électrique (1) afin de permettre la rotation de laborne
électrique, et un moyen de rotation pourvu sur le
support, qui permet au support de supporter rigide-
ment la borne électrique (1) alors que le support lui-
méme est mis en rotation conjointement a la borne
électrique (1).

Procédé de couture d’une borne électrique (1) dans
un matériau de substrat (2), comprenant les étapes
suivantes :

a. positionnement de la borne électrique (1)
dans une position de préassemblage,

b. insertion de la borne électrique (1) a travers
le matériau de substrat (2) de maniere a ce que
la borne électrique (1) soit déplacée depuis la
position de préassemblage jusqu’a la position
insérée, et

c. habilitation de la rotation de la borne électri-
que (1) entre la position préassemblée et la po-
sition insérée par au moins une protubérance
de rotation de borne (5) configurée le long d’'un
axe de symétrie de la protubérance de rotation
de borne (5), qui est décalée d’'un certain angle
par rapport a I'axe longitudinal de la borne élec-
trique, dans lequel ladite au moins une protubé-
rance de rotation de borne (5) comporte un
épaulement (10) orienté a I'opposé d'une pre-
miére extrémité axiale qui est une extrémité d’in-
sertion de la borne électrique (1) et vers une
deuxieme extrémité axiale de la borne électri-
que, et dans lequel la protubérance de rotation
de borne (5) change graduellement de hauteur
depuis la premiére extrémité axiale de la borne
électrique (1) jusqu’a la deuxieme extrémité
axiale de la borne électrique (1).

Procédé selon la revendication 10, dans lequel la
rotation de ladite borne électrique (1) est obtenue
selon au moins une fagon parmi :

c. le rebondissement de la borne électrique (1)
dans un état détendu, I'état excité ayant été at-
teint par la rotation (R) de la borne électrique (1)
durant l'insertion, la direction de déplacement
dans un état détendu (S) étant opposée a la di-
rection de déplacement de la borne électrique
(1) durant le processus de couture, dans lequel
I'’épaulement (10) est libéré du matériau de
substrat (2) ettermine contre une partie du subs-
trat (2) formant une surface avant une fois que
la borne (1) est cousue ; ou

d. I'application d’une force de rotation sur la bor-
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ne électrique sertie (1).
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