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(54) POWER TERMINAL WITH CRIMPING WINGS AND A WELD AREA

(67)  The invention relates to a power terminal (1)
comprising a first pair of insulation crimping wings (4)
and a second pair of insulation crimping wings (5) for
crimping to an insulation (3) of an insulated electrical wire
(6). The terminal comprises a weld area (7) provided be-
tween the first pair of insulation crimping wings (4) and

FIG. 1

the second pair of insulation crimping wings (5) for weld-
ing to a lead (9) of the insulated electrical wire (6). The
length (LW) of the weld area (7) is substantially equal to
the length (LL) of the lead (9). The power terminal com-
prises power connector (10) in conductive contact with
the weld area (7).
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Description
TECHNICAL FIELD

[0001] The invention relates to a power terminal and a
method for crimping and welding said terminal to an in-
sulated electrical wire.

BACKGROUND OF THE INVENTION

[0002] In vehicle wire harnesses there is a demand for
connecting electrical wires to a power supply. Use is
made of a power terminal with a first end that is typically
crimped or welded to an end of an insulated electrical
wire. The other end of the power terminal often comprises
a ring terminal. The ring terminal is subsequently at-
tached to a pin on the power supply. An example of a
power supply is a starter/alternator battery. Typically a
first power terminal is used to connect a first insulated
electrical wire to a male pin on the starter/alternator bat-
tery. A second power terminal is used to connect a sec-
ond insulated electrical wire to the same male pin on the
starter/alternator.

[0003] Drawback of such power terminals is that two
power terminals are needed to connect two different
wires to a single male pin.

SUMMARY OF THE INVENTION

[0004] The object of the invention is to solve above
drawback or at least provide an alternative. In particular,
the object of the invention is to provide a faster way of
connecting two wires to a power supply.

[0005] The present invention, in particular claim 1,
solves the above problem by providing a power terminal
that comprises a first pair of insulation crimping wings for
crimping to an insulation of the insulated electrical wire
and a second pair of insulation crimping wings for crimp-
ing to an insulation of the same insulated electrical wire.
The power terminal further comprises a weld area that
is provided between the first pair of insulation crimping
wings and the second pair of insulation crimping wings.
The weld area is suitable for welding the terminal to a
lead of the insulated electrical wire. The length of the
weld area is substantially equal to the length of the lead.
The power terminal further comprises a power connector
thatis in conductive contact with the weld area. The pow-
er connector is adapted to connect to a terminal of the
power supply.

[0006] A powerterminalhavingaweld areainbetween
two pairs of insulation crimping wings allows for welding
the terminal to a lead of an insulated electrical wire that
is in between the ends of this single wire. One power
terminal can be used to provide power towards ends of
the wire. In other words, the power terminal provides an
electrical junction between the power supply and two
ends of a single wire. This avoids the need of using two
power terminals and thereby having to perform two elec-
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trical welding steps.

[0007] Therefore, the power terminal according to the
invention improves existing power terminals and/or at
least provides an alternative.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0008] Inapreferred embodimentofthe powerterminal
according to the invention, the first pair of insulation
crimping wings, the second pair of insulation crimping
wings and the weld area are longitudinally arranged. With
longitudinally is meant that said pairs of crimping wings
and the weld area are arranged and aligned along a lon-
gitudinal axis of the terminal. The longitudinal axis of the
terminal is then parallel with the insulated wire when the
wire is crimped and welded to the terminal.

[0009] Advantage of this arrangement is that the lead
of the wire in between the pair of insulation crimping
wings may be free from bends. This may resultin a better
weld between lead and weld area as the lead is straight,
i.e. aligned with the longitudinal axis.

[0010] In an embodiment of the invention, the power
connector preferably at least partly extends transversely
from the longitudinal axis of the power terminal.

[0011] Advantage of having the power connector ex-
tending transversely is that it allows the power connector
to be provides next to the electrical wire when the elec-
trical wire is welded and crimped to the power terminal.
In other words, the power connector may be spaced or
offset from the electrical wire. This may result in more
space for connecting the power connector with for exam-
ple a male pin of the power supply.

[0012] In an embodiment of the invention, the power
connector is a ring terminal for receiving an electrical pin.
This allows the power terminal to be electrically and me-
chanically connected to a male pin on the power supply.
[0013] In an embodiment of the invention, the power
connector comprises a flat connector surface and the
weld area comprises a flat weld surface, wherein the flat
connector surface is parallel with the flat weld surface.

[0014] This has as advantage that the power terminal
may be stamped from a single sheet of metal in an easy
way.

[0015] Preferably, the power terminal is made from a

single sheet of metal resulting in a power terminal having
substantially a same thickness. For example, the crimp-
ing wings, the weld area and the power connector all
have substantially the same thickness.

[0016] In a further embodiment, the flat weld surface
is offset from the flat connector surface. Preferably, the
flat connector surface is below the insulated electrical
wire. In other words, a plane spanned by the flat connec-
tor surface is free from an intersection with the insulated
electrical wire when the insulated electrical wire is
crimped and welded to the power terminal. In even other
words, the flat connector surface is spaced away from
the flat weld surface in an opposite direction with respect
to the direction in which ends of the insulation crimping
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wings are pointing when the power terminal is in a pre-
weld state.

[0017] This has as advantage that the lead of the in-
sulated electrical conductor may be firmly in contact with
the flat weld surface after welding. Due to a thickness of
the insulation of the insulated electrical wire bending mo-
ments may occur after the lead is welded to the flat sur-
face as there is a transition area between end of the in-
sulation and beginning of the lead. Having the flat con-
nector surface spaced away from the flat weld surface
allows reduction of such unwanted bending moments.
[0018] Inan alternative embodiment, the flat connector
surface is level with the flat weld surface.

[0019] This has as advantage that a more compact
connection may be acquired.

[0020] In anembodiment, the power terminal compris-
es a first flat bridge portion between the wings of the first
pair of insulation wings. A first step is provided between
the weld area and the first flat bridge portion. The weld
area, preferably a flat weld surface, is spaced away from
the firstflat bridge portion. The first step may compensate
for a transition area between the end of the insulation
and the beginning of the lead. This may reduce unwanted
bending moments.

[0021] In a further embodiment, the power terminal
comprises a second flat bridge portion between the wings
of the second pair of insulation wings. A second step is
provided between the weld area and the second flat
bridge portion. The weld area, preferably a flat weld sur-
face, is spaced away from the second flat bridge portion
and is level with the first flat bridge portion. The second
step may compensate for a transition area between the
end of the insulation and the beginning of the lead. The
height of the second step between weld area and second
bridge portion is preferably equal to the height of the first
step between weld area and first bridge portion. This may
minimize unwanted bending moments when there are
two transition areas in an insulated electrical wire where
alead is in between ends of the insulated electrical wire.
[0022] In an embodiment, the length of the insulation
wings is substantially equal to the length of the weld area.
[0023] When the length of the weld area (and thereby
the length of the lead) is too long, there is a great risk
that the weld connection may deteriorate. For example
corrosion effects and continuous mechanical loads may
weaken the weld connection.

[0024] When the length of the weld area (and thereby
the length of the lead) is too small the electrical connec-
tion may not be sufficient as there is too little contact area
between lead and weld area.

[0025] There is a delicate balance between the length
of the lead and the diameter of the insulated electrical
wire to overcome both drawbacks. With that, there is a
delicate balance between the length of the length of weld
area and the insulation wings respectively.

[0026] There is an optimum when the length of the in-
sulation wings are substantially equal to the length of the
weld are.
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[0027] In an embodiment, the terminal is made of alu-
minum.
[0028] In an alternative embodiment, the terminal is

made of copper.

[0029] The invention further relates to a wire terminal
assembly. The wire terminal assembly comprises a pow-
er terminal according to one of the preceding embodi-
ments and an insulated electrical wire. The insulated
electrical wire is crimped and welded to the terminal.
[0030] Inan embodiment, the insulated electrical wire
comprises a copper conductor.

[0031] In an alternative embodiment the insulated
electrical wire comprises an aluminum conductor.
[0032] The invention further relates to a method for
crimping and welding a terminal according to one of the
above embodiments to an insulated electrical wire. The
method comprises the step of at least partly removing an
insulation of the insulated electrical wire from an area
between the ends of the insulated electrical wire thereby
uncovering alead of the insulated electrical wire. A further
step is aligning the lead with the weld area of the terminal.
Another stepis welding the lead to the weld area. A further
step is crimping the first pair of insulation wings to the
insulation of the insulated electrical wire. Another step is
crimping the second pair of insulation wings to the insu-
lation of the insulated electrical wire.

[0033] The advantage of this method is that it allows a
power terminal having a weld area in between two pairs
of insulation crimping wings to be welded to a lead of an
insulated electrical wire that is in between the ends of
this single wire. It allows the use of only one power ter-
minal to provide power towards ends of the wire. This
avoids the need of using two power terminals and thereby
having to perform two electrical welding steps.

[0034] Therefore, the method according to the inven-
tion improves existing methods for crimping and welding
a terminal to an insulated electrical wire.

[0035] In an embodiment of the method, the welding
of the lead to the weld area is by means of ultrasonic
welding.

[0036] These and further embodiments of the power
terminal, wire terminal assembly and method according
to the invention are captured in the dependent claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0037] Above and other aspects, characteristics and
advantages of the present invention will be explained in
more detail by means of the following description of a
non-limiting embodiment of the power terminal, wire ter-
minal assembly and method according to the invention,
in which identical reference numerals denote identical
components, and in which:

- figure 1shows a perspective view of a power terminal
in a pre-weld state according to the invention; and

- figure 2 shows a perspective view of the power ter-
minal in a welded state when crimped and welded
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to an insulated electrical wire.

[0038] Figure 1 shows a power terminal 1 comprising
a first of insulation crimping wings 4 and a second pair
of insulation crimping wings 5. The power terminal 1 is
shown in a pre-weld state prior to be welded and crimped
to an insulated electrical wire 6 as shown in figure 2. In
the pre-weld state, the pairs of crimping wings 4, 5 extend
substantially transverse with respectto a longitudinal axis
(X) of the power terminal 1. The insulation crimping wings
are suitable for crimping to insulation 3 of the insulated
electrical wire 6. The first pair and second pair of insula-
tion crimping wings 4, 5 are suitable to be crimped to
insulation of the same insulated electrical wire 6.
[0039] In between the first pair and second pair of in-
sulation crimping wings 4, 5 a weld area 7 is provided.
The weld area 7 is suitable for welding to a lead 9 of the
insulated electrical wire 6.

[0040] ThelengthLW of the weld area 7 is substantially
equal to the length LL of the lead 9.

[0041] The powerterminal 1 further comprises a power
connector 10 that is in conductive contact with the weld
area 7. The power connector 10 is suitable to be con-
nected to a terminal of a power supply (not shown).
[0042] Figure 2 shows the powerterminal 1inawelded
state, i.e. crimped and welded to the insulated electrical
wire 6.

[0043] As can be shown in both figure 1 and figure 2,
the first pair of insulation crimping wings 4, the second
pair of insulation crimping wings 5 and the weld area 7
are arranged longitudinally along the longitudinal axis X
of the terminal 1. In figure 2, from left to right, the power
terminal 1 is arranged with the first pair of insulation
crimping wings 4, the weld area 7, the second pair of
insulation crimping wings 5 and the power connector 10.
In the welded state, the longitudinal axis X of the terminal
1 is parallel, i.e. aligned, with the insulated wire 6.
[0044] The power connector 10 extends transversely
from the longitudinal axis X of the terminal 1. This way
the power connector is spaced away from the insulated
electrical wire 6 such that it allows for connection to a
power supply. In the shown embodiment, the power con-
nector 10 is a ring terminal comprising a flat connector
surface 12. The ring terminal is suitable for receiving an
electrical pin of the power supply.

[0045] The power terminal comprises an intermediate
longitudinal ridge 15 provided between the power con-
nector 10 and the second pair of insulation crimping
wings 5. The intermediate longitudinal ridge 15 provides
support to the insulation of the insulated electrical wire
6. Here, as can be seen in figure 1, the ridge 15 is lon-
gitudinal and thus parallel with the longitudinal axis X of
the power terminal 1 and with the insulated electrical wire.
On other words, the longitudinal ridge 15 supports and
extends along the insulated electrical wire 6 when said
wire is crimped and welded to the power terminal. The
intermediate longitudinal ridge 15 is provided between
the power connector 10 and an angled portion 17. The
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angled portion 17 is a flat portion between the power
connector 10 and the second pair of insulated crimping
wings 5. As best shown in figure 2, the intermediate lon-
gitudinal ridge 15 protrudes from the angled flat portion
17 and the flat connector surface 12. This allows a better
support of the insulated electrical wire 6.

[0046] Preferably, the weld area 7 comprises a flat
weld surface 14.

[0047] The flat connector surface 12 is parallel with the
flat weld surface 14.

[0048] In a further preference, the flat connector sur-
face 12 is offset with respect to the flat weld surface 14.
[0049] As can be seen in figure 1, the power terminal
1 comprises a first flat bridge portion 27 between the
wings of the first pair of insulation wings 4. A first step 30
is provided between the weld area 7 and the first flat
bridge portion 27. Here, the flat weld surface 14 is parallel
with the first flat bridge portion 27. Due to the first step
30, the flat weld surface 14 is offset or spaced away from
the first flat bridge portion 27.

[0050] Preferably, as canbeseeninfigure 1,the power
terminal 1 comprises a second flat bridge portion 28 be-
tween the wings of the second pair of insulation wings 5.
A second step 31 is provided between the weld area 7
and the second flat bridge portion 28. The flat weld sur-
face 14 is parallel with the second flat bridge portion 28.
Due to the second step 31, the flat weld surface 14 is
offset or spaced away from the second flat bridge portion
28.

[0051] Preferably, the first flat bridge portion 27 and
the second flat bridge portion 28 are parallel and level.
In other words, the flat bridge portions 27, 28 are in a
same plane. In a further preference, the flat weld surface
14 is spaced away from this same plane in a direction
equal to the direction in which the wings extend in the
pre-weld state. The height of the first step and the second
step are substantially equal.

[0052] The length of the insulation crimping wings LI
is substantially equal to the length of the weld area LW.
[0053] The power terminal 1 may be made from alu-
minum and/or copper.

[0054] Figure 2 shows a power connection assembly
20, comprising the terminal 1 and the insulated electrical
wire 6. The wire 6 is crimped and welded to the terminal
1. The insulated electrical wire 6 comprises a copper
electrical conductor or and/or an aluminum electrical con-
ductor. The lead 9 is made of the same material as the
electrical conductor.

[0055] Now, the method for crimping and welding the
power terminal 1 to the insulated electrical wire 6 accord-
ing to the invention is described. Firstly, an insulation of
the insulated electrical wire 6 is at least partly removed.
The insulation that is removed is in an area in between
ends of the insulated electrical wire 6. With the removal
of the insulation the lead 9 of the insulated electrical wire
6 is uncovered. Note that, lead 9 may sometimes be un-
derstood as being a portion in an end of an electrical wire.
However, here, lead 9 is to be understood as an uncov-
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ered portion of the electrical conductor inside an insulat-
ed electrical wire 6. Therefore, here, the lead 9 is not at
ends of the insulated electrical wire but in between ends
of the insulated electrical wire 6, e.g. in a middle of the
insulated electrical wire 6.

[0056] Secondly, the uncovered lead 9 is aligned with
the weld area 7 of the power terminal 1. As the length of
the lead LW and the length of weld area LW are substan-
tially equal, the aligning results that both lengths are par-
allel with each other and have a beginning and end that
are aligned.

[0057] Thirdly, the lead 9 is welded to the weld area 7,
preferably by ultrasonic welding.

[0058] Fourthly, the first pair of insulation crimping
wings and the second pair of insulation crimping wings
are crimped to the insulation of the insulated electrical
wire. There is no preference in which order the first pair
and second pair are crimped.

[0059] Above described power terminal 1, power con-
nector assembly 20 and method improve existing power
terminals, power connector assemblies and methods for
connecting a power terminal to an insulated electrical
wire.

[0060] Instead of multiple power terminals only one
power terminals may be used to connect to an insulated
electrical wire wherein both ends of the wire may be pro-
vided with its own terminal for distributing power.
[0061] The power terminal 1 according to the invention
allows a robust and secure mechanical and electrical
connection to a lead 9 of the insulated electrical wire 6,
where the lead is located between ends of the insulated
electrical wire. For that purpose insulation is removed
locally in between ends of the insulated electrical wire
which results in the lead 9 being uncovered.

Claims
1. Power terminal (1) comprising;

- a first pair of insulation crimping wings (4) for
crimping to an insulation (3) of an insulated elec-
trical wire (6);

- a second pair of insulation crimping wings (5)
for crimping to an insulation (3) of the same in-
sulated electrical wire (6);

- a weld area (7) provided between the first pair
of insulation crimping wings (4) and the second
pair of insulation crimping wings (5) for welding
to a lead (9) of the insulated electrical wire (6),
wherein the length (LW) of the weld area (7) is
substantially equal to the length (LL) of the lead
)

- a power connector (10) in conductive contact
with the weld area (7).

2. Powerterminal (1) according to claim 1, wherein the
first pair of insulation crimping wings (4), the second
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pair of insulation crimping wings (5) and the weld
area (7) are arranged longitudinally along a longitu-
dinal axis (X) of the terminal (1), wherein the longi-
tudinal axis (X) of the terminal (1) is parallel with the
insulated wire (6) when the wire (6) is crimped and
welded to the terminal (1).

3. Powerterminal (1) according to the preceding claim,
wherein the power connector (10) at least partly ex-
tends transversely from the longitudinal axis (X) of
the terminal (1).

4. Powerterminal (1) according to one of the preceding
claims, wherein the power connector (10) is a ring
terminal for receiving an electrical pin.

5. Powerterminal (1) according to one of the preceding
claims, wherein an intermediate longitudinal ridge is
provided between the power connector and one of
the pair of insulation crimping wings, wherein the lon-
gitudinal ridge supports and extends along the insu-
lated electrical wire when said wire is crimped and
welded to the power terminal.

6. Powerterminal (1) according to one of the preceding
claims, wherein the power connector (10) comprises
a flat connector surface (12) and the weld area com-
prises a flat weld surface (14), wherein the flat con-
nector surface (12) is parallel with the flat weld sur-
face (14).

7. Power (1) terminal according to one of the preceding
claim, wherein the flat connector surface (12) is off-
set with respect to the flat weld surface (14).

8. Powerterminal (1) according to one of the preceding
claims, comprising a first flat bridge portion (27) be-
tween the wings of the first pair of insulation wings
(4), wherein a first step (30) is provided between the
weld area (7) and the first flat bridge portion (27).

9. Powerterminal (1) according to one of the preceding
claims, comprising a second flat bridge portion (28)
between the wings of the second pair of insulation
wings (5), wherein a second step (31) is provided
between the weld area (7) and the second flat bridge
portion (28).

10. Power terminal (1) according to one of the preceding
claims, wherein the length of the insulation wings
(LI) is substantially equal to the length of the weld
area (LW).

11. Power terminal (1) according to one of the preceding
claims, wherein the terminal is made of aluminum

and/or copper.

12. Power connection assembly (20), comprising a ter-
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minal (1) according to one of the preceding claims
and the insulated electrical wire (6), said wire (6)
being crimped and welded to the terminal (1).

13. Power connection assembly (20), according to the
preceding claim, wherein the insulated electrical wire
(6) comprises a copper electrical conductor or and/or
an aluminum electrical conductor.

14. Method for crimping and welding a power terminal
(1) according to one of preceding claims to an insu-
lated electrical wire (6), the method comprising the
steps of:

- at least partly removing an insulation of the
insulated electrical wire at an area in between
ends of the insulated electrical wire thereby un-
covering a lead of the insulated electrical wire;
- aligning the lead with the weld area of the ter-
minal;

- welding the lead to the weld area;

- crimping the first pair of insulation wings to the
insulation of the insulated electrical wire; and

- crimping the second pair of insulation wings to
the insulation of the insulated electrical wire.

15. Method according to the preceding claim, wherein
the welding of the lead to the weld area is by means
of ultrasonic welding.
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