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10 crimped around an end of a wire. The crimp barrel (20) in-
cludes a base (22) and opposing side walls (24) that define
an opening (25) of the crimp barrel (20). The side walls
(24) extend outwardly from the base (22) to ends (50) and
include base segments (52) and end segments (54). A seal-
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side walls (24). The side walls (24) are configured to be
folded over the wire when crimped such that a gap is de-
fined between the end segment (54) and the base segment
(52) of at least one of the side walls (24). The sealing wing
(56) is configured to extend within the gap between the
end segment (54) and the base segment (52) when the side
walls (24) are crimped over the end of the wire.
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ELECTRICAL TERMINAL FOR TERMINATING
A WIRE

[0001] The subject matter described and/or illustrated herein relates
generally to electrical terminals that terminate wires. Electrical terminals are often
used to terminate the ends of wires. Such electrical terminals typically include an
electrical contact and a crimp barrel. The crimp barrel includes an opening that
receives an end of the wire therein. The crimp barrel is crimped around the end of the
wire to establish an electrical connection between the one or more conductors of the
wire and the terminal as well as to mechanically hold the electrical terminal on the
wire end. When crimped over the wire end, the crimp barrel establishes an electrical

connection between the conductor(s) of the wire and the electrical contact.

[0002] Conductors of wires are often fabricated from copper.
However, as the cost of copper has risen, aluminum has been considered as an
alternative conductor material. However, aluminum is not without disadvantages.
For example, one disadvantage of using aluminum as a conductor material is an oxide
layer that may build on the exterior surface of the conductor. Such an oxide layer has
relatively poor electrical conductivity. Accordingly, the oxide layer must be
penetrated to the base material to establish a reliable electrical connection between the

conductor and the electrical terminal.

[0003] Another disadvantage of aluminum 1is electrochemical
corrosion. Many electrical terminals are used within environments that may expose
the terminal and the wire crimped thereto to moisture. For example, electrical
terminals are often used within automobiles and other vehicles that operate in salt-
aqueous environments. Exposure of a conductor to moisture may cause the conductor
to corrode. For example, moisture that infiltrates a crimp interface between a
conductor and a crimp barrel may cause the conductor to experience electrochemical
corrosion, and thereby begin to dissolve. Moreover, the end of many conductors is
exposed at an end of the crimp barrel of the electrical terminal, for example through

an opening within the end of the crimp barrel and/or because the end of the conductor
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extends past the end of the crimp barrel. Such exposed ends of conductors may
experience corrosion from exposure to moisture within the operating environment of
the electrical terminal. Corrosion is thus an issue when using aluminum as a
conductor material. Moreover, the electrical terminal is optionally fabricated from
copper based alloyed materials. In the electrochemical series copper and aluminum
have a large difference in electrochemical potential, which is an indication for high
corrosion speed. Corrosion may therefore be especially problematic when

terminating aluminum conductors to copper-based electrical terminals.

[0004] A known attempt at prohibiting electrochemical corrosion
includes preventing or reducing the exposure of a conductor to moisture. For
example, attempts have been made to seal the ends of crimp barrels using silicone
gaskets. However, because aluminum has a reduced amount of electrical conductivity
relative to copper, aluminum conductors need to have a larger cross-sectional area
than copper conductors for a given electrical current carrying capacity. When a
copper conductor is replaced with an aluminum conductor, the space occupied by the
silicone gasket may prevent the larger aluminum conductor from being used with the
existing electrical terminal. A larger crimp barrel and silicone gasket would therefore
need to be manufactured to accommodate the larger aluminum conductor, which may

increase the cost of an assembly of the electrical terminal and wire.

[0005] Another attempt at prohibiting electrochemical corrosion
includes decreasing the electrochemical potential between the conductor and the
crimp barrel. Decreasing the electrochemical potential is accomplished by fabricating
the crimp barrel or surfaces thereof from material which is closer to or substantially
the same as the conductor. For aluminum conductors, possible materials of the crimp
barrel include nickel plating, aluminum plating, and/or using an aluminum base
material for the crimp barrel. However, such techniques are not without
disadvantages. For example, nickel plating may require the use of galvanic plating,
which may be relatively expensive. Additionally, the relatively hard nickel surface
layer may be harmful to the tool used to crimp the crimp barrel around the wire.
Moreover, there is a probability that the nickel surface layer will crack during

crimping, which would create possible corrosion paths. Aluminum plating is not
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currently possible with usual plating process and may therefore require the
implementation of new plating technology, such as physical vapor deposition (PVD),
which may be expensive. Moreover, even with new plating technology such as PVD
there will still be exposed edges of the plating layer, which will transfer the corrosion

issue to a different place on the electrical terminal.

[0006] Fabricating the base material of the crimp barrel out of
aluminum material may also be disadvantageous. Some electrical terminals include
electrical contacts that are spring beams. However, aluminum has relatively poor
spring characteristic properties, so there is no possibility to form a spring beam out of
aluminum. Accordingly, fabricating the crimp barrel out of aluminum material would
be restricted to use on electrical terminals that do not include a spring beam or it
would be necessary to use different materials as the base materials of the crimp barrel
and the electrical contacts, which may be expensive, time-consuming, and/or difficult

to manufacture.

[0007] The solution is provided by an electrical terminal as described
herein for terminating a wire. The electrical terminal includes an electrical contact
and a crimp barrel extending from the electrical contact. The crimp barrel is
configured to be crimped around an end of the wire. The crimp barrel includes a base
and opposing side walls that extend from the base. The base and the side walls define
an opening of the crimp barrel that is configured to receive the end of the wire therein.
The side walls extend outwardly from the base to ends. The side walls include base
segments that extend from the base and end segments that extend from the base
segments and include the ends. A sealing wing extends from the end of at least one of
the side walls. The side walls are configured to be folded over when crimped over the
end of the wire such that a gap is defined between the end segment and the base
segment of at least one of the side walls. The sealing wing is configured to extend
within the gap between the end segment and the base segment of the corresponding

side wall when the side walls are crimped over the end of the wire.

[0008] The invention will now be described by way of example with

reference to the accompanying drawings in which:
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[0009] Figure 1 is a perspective view of an exemplary embodiment

of an electrical terminal of the invention.

[0010] Figure 2 is a cross-sectional view of a crimp barrel of the

electrical terminal shown in Figure 1 taken along line 2-2 of Figure 1.

[0011] Figure 3 is a perspective view of the electrical terminal shown
in Figure 1 illustrating the electrical terminal after the crimp barrel has been crimped

around the end of a wire.

[0012] Figure 4 is a cross-sectional view of the crimp barrel taken

along line 4-4 of Figure 3.

[0013] Figure 5 is another cross-sectional view of the crimp barrel

taken along line 5-5 of Figure 3.

f0014] Figure 6 is a longitudinal cross-sectional view of a portion of

the electrical terminal shown in Figure 4.

[0015] Figure 7 is a cross-sectional view of a portion the crimp barrel
of the electrical terminal shown in Figure 1 illustrating an exemplary embodiment of

serrations of the crimp barrel.

[0016] Figure 8 is a perspective view of an exemplary alternative

embodiment of an electrical terminal.

[0017] Figure 9 is a cross-sectional view of the electrical terminal
shown in Figure 8 after an exemplary embodiment of a crimp barrel of the electrical

terminal has been crimped around the wire end.

[0018] Figure 10 is a perspective view of another exemplary

alternative embodiment of an electrical terminal.

[0019] Figure 1 is a perspective view of an exemplary embodiment
of an electrical terminal 10. The terminal 10 includes an electrical contact segment 12

and a crimp segment 14 that extends from an end 16 of the electrical contact segment
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12. The electrical contact segment 12 includes an electrical contact 18. In the
exemplary embodiment, the electrical contact 18 is a receptacle that is configured to
receive a mating contact (not shown) therein. But, the electrical contact 18 shown
herein is meant as exemplary only. The electrical terminal 10 is not limited to the
electrical contact 18 shown herein, but rather the electrical terminal 10 may include
any type of electrical contact 18, such as, but not limited to, a crimp barrel, a spring
contact, a beam contact, a tab, a structure having an opening for receiving a threaded

or other type of mechanical fastener, and/or the like.

[0020] The crimp segment 14 includes a crimp barrel 20. The crimp
barrel 20 includes a base 22 and opposing side walls 24 that extend from the base 22.
The base 22 and the side walls 24 define an opening 25 of the crimp barrel 20 that is
configured to receive an end 26 (Figure 6) of a wire 28 (Figures 3, 5, and 6) that
includes one or more conductors 30 (Figures 5 and 6). In the exemplary embodiment,
the wire 28 includes a plurality of the conductors 30, but the wire 28 may alternatively
include only a single conductor 30. In embodiments wherein the wire 28 includes a
plurality of conductors 30, the plurality of conductors 30 of the wire 28 may include

any number of the conductors 30.

[0021] The crimp barrel 20 is configured to be crimped around the
end 26 of the wire 28 to mechanically and electrically connect the wire 28 to the
electrical terminal 10. The conductors 30 may be any type of conductor. Optionally,
the conductors 30 are fabricated from (e.g., may include) aluminum. Additionally or
alternatively, the conductors 30 may be fabricated from any other electrically
conductive materials, such as, but not limited to, copper and/or the like. Optionally,
the wire 28 includes an electrical insulation layer 31 (Figures 3, 5, and 6) extending
around the conductors 30 along at least a portion of the length of the conductors 30.
The electrical insulation layer 31 is optionally removed from at least a portion of ends
of the conductors 30 for exposing the conductor ends. In some alternative
embodiments, the electrical contact 18 is another crimp barrel 20 that is configured to
be crimped around the end of another wire (not shown) to mechanically and
electrically connect the other wire to the electrical terminal 10. Accordingly, in some

alternative embodiments, the electrical terminal 10 is configured electrically connect
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the wire 28 to another wire. In other words, the electrical terminal 10 may be used to

splice the wire 28 to another wire in some alternative embodiments.

[0022] The crimp barrel 20 extends a length from a contact end 32 to
a wire end 34. The contact end 32 extends from the electrical contact 18. More
particularly, the contact end 32 extends from the end 16 of the electrical contact
segment 12. As will be described below, the wire end 34 optionally engages the
electrical insulation layer 31 (if provided). The crimp barrel 20 includes a front seal
crimp sub-segment 36, an electrical termination crimp sub-segment 38, a compression
transition sub-segment 40, and a rear seal sub-segment 42. .Generally, the front seal
crimp sub-segment 36 provides a seal at the contact end 32 of the crimp barrel 20,
while the electrical termination crimp sub-segment 38 engages the conductors 30 to
electrically connect the crimp barrel 20 to the conductors 30. The rear seal sub-

segment 42 provides a seal at the wire end 34 of the crimp barrel 20.

[0023] In the exemplary embodiment, the base 22 and the side walls -
24 extend along and define the entirety of the length of the crimp barrel 20.
Accordingly, the base 22 and the side walls 24 include the sub-segments 36, 38, 40,
and 42 in the exemplary embodiment. The base 22 includes an interior surface 44,
and each of the side walls 24 includes an interior surface 46. The interior surfaces 44
and 46 define boundaries of the opening 25 of the crimp barrel 20. Optionally, the
interior surfaces 44 and/or 46 include one or more serrations 48, as will be described

below.

[0024] Prior to crimping, the side walls 24 extend outwardly from
the base 22 to corresponding ends 50. More particularly, the side walls 24 include
base segments 52 that extend from the base 22 and end segments 54 that extend from
the base segments 52 and include the ends 50. At the front seal crimp sub-segment
36, sealing wings 56 extend from the ends 50 of the side walls 24. As will be
described below, the sealing wings 56 are configured to extend within a gap 58
(Figure 4) between the end segment 54 and the base segment 52 of the corresponding

side wall 24 when the side walls 24 are crimped over the end 26 of the wire 28.
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[0025] Figure 2 is a cross-sectional view of the crimp barrel 20 taken
through the front seal crimp sub-segment 36 before the crimp barrel 20 has been
crimped around the wire end 26 (Figure 6). Optionally, one or more of the sealing
wings 56 includes a base segment 49 that extends from the end 50 of the
corresponding side wall 24 before the side walls 24 are crimped over the end 26 of the
wire 28 (Figures 3, 5, and 6). One or more of the sealing wings 56 optionally includes
a bend segment 51 extending from the corresponding base segment 49, wherein the
bend segment 51 is optionally generally U-shaped and optionally extends into the
opening 25 of the crimp barrel 20 and/or in a direction generally toward the opening
25 of the crimp barrel 20 before the side walls 24 are crimped over the wire end 26.
In the exemplary embodiment, the sealing wings 56 include optional end segments 53
that extend from the corresponding bend segment 51. Optionally, the end segment 53
of one or more of the sealing wings 56 extends approximately parallel to the
corresponding side wall 24 before the side walls 24 are crimped over the wire end 26.
Moreover, before the side walls 24 are crimped over the wire end 26, one or more of
the end segments 53 optionally extends from the corresponding bend segment 51 in a
direction generally toward the base 22 of the crimp barrel 20, optionally extends from
the corresponding bend segment 51 into the opening 25 of the crimp barrel 20, and/or
optionally extends from the corresponding bend segment 51 in a direction generally
toward the opening 25 of the crimp barrel 20. An optional pocket 60 is defined
between one or more of the sealing wings 56 and the corresponding side wall 24
before the side walls 24 are crimped over the wire end 26. Although two are shown,
the crimp barrel 20 may include any number of the sealing wings 56. Moreover, any
number of sealing wings 56 may extend from each side wall 24. Each sealing wing
56 may include any sizes, shapes, and/or the like that enable the sealing wing 56 to

function as described and/or illustrated herein.

[0026] Referring again to Figure 1, a sealant 62 is optionally
provided within the opening 25 of the crimp barrel 20 before the crimp barrel 20 is
crimped around the wire end 26 (Figure 6). For example, the sealant 62 may be
provided on the interior surface 44 of the base 22 (as is shown in the exemplary

embodiment of Figure 1) and/or on the interior surface 46 of one or more of the side
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‘walls 24. In addition or alternative to the sealant 62, sealant (not shown) is optionally
provided within one or more of the pockets 60 (Figure 2) before the crimp barrel 20 is
crimped around the wire end 26. The sealant 62 provided within the opening 25
and/or the sealant provided within a pocket 60 may be any type of sealant, such as,

but not limited to, a grease, a lacquer, a gel, a fat, and/or the like.

[0027] Figure 3 is a perspective view of the electrical terminal 10
illustrating the electrical terminal 10 after the crimp barrel 20 has been crimped
around the end 26 (Figure 6) of the wire 28. As can be seen in Figure 3, the side walls
24 have been crimped over the wire end 26 such that the side walls 24 are folded over.
The crimp barrel 20 is crimped along sub-segments 36, 38, 40, and 42 such that when
crimped, a seal is formed along the length of the crimp barrel 20, as will be described

in more detail below.

[0028] Figure 4 is a cross-sectional view of the crimp barrel 20 taken
through the front seal crimp sub-segment 36 after the crimp barrel 20 has been
crimped around the wire end 26 (Figure 6). When folded over, the gap 58 is defined
between the end segment 54 and the base segment 52 of each side wall 24. When the
side walls 24 have been crimped over the wire end 26, the sealing wings 56 extend
within the corresponding gap 58. The sealing wings 56 thereby facilitate sealing the
gaps 58 to facilitate preventing moisture from entering the opening 25 of the crimp
barrel 20 through the contact end 32 after the crimp barrel 20 has been crimped over
the wire end 26. Optionally, one or more of the sealing wings 56 extends from the
corresponding side wall 24 in a direction generally away from the base 22 of the
crimp barrel 20 after the side walls 24 have been crimped over the wire end 26. The
sealing wings 56 optionally engage the interior surface 46 of base segment 52 and/or
the end segment 54 of the corresponding side wall 24 when the side walls 24 are
crimped over the wire end 26. As can be seen in Figure 4, when the side walls 24
have been crimped over the wire end 26 such that the side walls 24 are folded over
(e.g., as shown in Figure 4), the end segments 54 of the side walls 24 are engaged

with each other.
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[0029] Optionally, sealant extends within one or more of the gaps 58
after the side walls 24 have been crimped over the wire end 26 to facilitate sealing the
gaps 58. For example, the sealant 62 (Figure 1) and/or the sealant (not shown)
provided within the pocket(s) 60 (Figure 2) may extend within one or more of the

gaps 58 after the side walls 24 have been crimped over the wire end 26.

[0030] The sealing wings 56 and/or a combination of the sealing
wings 56 and the sealant (the sealant 62 and/or the sealant provided within the pockets
60(s)) facilitates sealing the contact end 32 of the crimp barrel 20 to thereby facilitate
preventing moisture from entering the opening 25, from contacting the conductors 30
and/or the interior surfaces 44 and/or 46 of the crimp barrel 20, from entering an
interface between the conductors 30 and the interior surfaces 44 and/or 46 of the
crimp barrel 20, and/or the like. In some embodiments, no portion of the conductors
30 of the wire 28 is exposed through the contact end 32 of the crimp barrel 20 when

the crimp barrel 20 has been crimped around the wire end 26.

[0031] Referring again to Figure 3, optionally, no portion of the
conductor(s) 30 extends past the contact end 32 of the crimp barrel 20 after the crimp
barrel 20 has been crimped around the wire end 26 (Figure 6). The sealing provided
by the sealing wings 56 and/or the sealant (the sealant 62 (Figure 1) and/or the sealant
provided within the pockets 60 (Figure 2)) thereby facilitates preventing moisture
from contacting the conductor(s) 30 as compared to terminals wherein a conductor
end sticks out past the contact end of a crimp barrel and/or terminals wherein a

conductor is exposed through an opening within the contact end of a crimp barrel.

[0032] Figure 5 is a cross-sectional view of the crimp barrel 20 taken
through the rear seal crimp sub-segment 42 after the crimp barrel 20 has been crimped
around the end 26 (Figure 6) of the wire 28. When the crimp barrel 20 has been
crimped around the end 26 of the wire 28, the interior surfaces 44 and 46 of the crimp
barrel 20 and the ends 50 of the side walls 24 engage (directly or indirectly with the
sealant described below) the electrical insulation layer 31 that surrounds the
conductor(s) 30. The engagement between the crimp barrel 20 and the electrical

insulation layer 31 seals the rear seal crimp sub-segment 42, and more particularly the
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wire end 34, of the crimp barrel 20 to the electrical insulation layer 31 of the wire 28.
The rear seal crimp sub-segment 42 thereby facilitates preventing moisture from
entering the opening 25 of the crimp barrel 20 through the wire end 34 after the crimp
barrel 20 has been crimped over the wire end 26. Optionally, sealant extends between
the crimp barrel 20 and the electrical insulation layer 31 after the crimp barrel 20 has
been crimped around the wire end 26 to facilitate sealing the wire end 34. For
example, the sealant 62 (Figure 1) may extend between the crimp barrel 20 and the
electrical insulation layer 31 after the crimp barrel 20 has been crimped around the
wire end 26. The rear seal crimp sub-segment 42 and/or a combination of the rear
seal crimp sub-segment 42 and the sealant facilitates sealing the wire end 34 of the
crimp barrel 20 to thereby facilitate preventing moisture from entering the opening
25, from contacting the conductor(s) 30 and/or the interior surfaces 44 and/or 46 of
the crimp barrel 20, from entering an interface between the conductor(s) 30 and the

interior surfaces 44 and/or 46 of the crimp barrel 20, and/or the like.

[0033] Figure 6 is a longitudinal cross-sectional view of a portion of
the electrical terminal 10 taken through the length of the electrical terminal 10 after
the crimp barrel 20 has been crimped around the wire end 26. As can be seen in
Figure 6, when the crimp barrel 20 has been crimped around the end 26 of the wire
28, the electrical termination crimp sub-segment 38 of the crimp barrel 20 is engaged
with the conductors 30 to thereby electrically connect the conductors 30 to the crimp
barrel 20. Optionally, the crimp barrel 20 includes the serrations 48, which may
penetrate an oxide layer (not shown) that has built up on the conductors 30. The
compression transition sub-segment 40 optionally tapers outwardly as the sub-
segment 40 extends toward the rear seal sub-segment 42. More particularly, and as
can be seen in Figure 6, the compression transition sub-segment 40 optionally tapers
radially outwardly relative to a central longitudinal axis 41 of the crimp barrel 20.
The optional taper of the compression transition sub-segment 40 may allow a smooth
transition of the wire end 26 from the uncompressed to the fully compressed condition
and/or may accommodate the larger diameter of the wire 28 at the electrical insulation

layer 31.

-10-
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[0034] Referring now to Figure 3, when the crimp barrel 20 has been
crimped around the wire end 26 (Figure 6), the side walls 24 and the base 22 of the
crimp barrel 20 define a continuous enclosure that extends entirely around the
circumference of the end 26 of the wire 28 from the electrical insulation layer 31 and
past end surfaces 64 (Figure 6) of the conductors 30 (Figures 5 and 6). In other
words, the side walls 24 and the base 22 of the crimp barrel 20 define a continuous
enclosure that extends entirely around the circumference of the wire end 26 from the
contact end 32 to the wire end 34 of the crimp barrel 20. In the exemplary
embodiment, the side walls 24 and the base 22 of the crimp barrel 20 extend
continuously from the contact end 32 to the wire end 34 of the crimp barrel 20 to
define the continuous enclosure. An interface 68 (also shown in Figure 4) between
the side walls 24 is sealed by the engagement between the end segments 54 of the side
walls 24, which are engaged with each other along an entirety of the length of the
crimp barrel 20 from the contact end 32 to the wire end 34. In some embodiments, no
portion of the conductors 30 of the wire 28 is exposed between the contact end 32 and
the wire end 34 of the crimp barrel 20 when the crimp barrel 20 has been crimped
around the end 26 of the wire 28. The continuous enclosure facilitates sealing the
crimp barrel 20 to thereby facilitate preventing moisture from entering the opening
25, from contacting the conductors 30 and/or the interior surfaces 44 and/or 46 of the
crimp barrel 20, from entering an interface between the conductor(s) 30 and the

interior surfaces 44 and/or 46 of the crimp barrel 20, and/or the like.

[0035] Figure 7 is a cross-sectional view of a portion of the crimp
barrel 20 of the electrical terminal 10 illustrating an exemplary embodiment of the
serrations 48. As described above, the interior surfaces 44 and/or 46 of the crimp
barrel 20 optionally include one or more serrations 48. The serrations 48 may be used
to penetrate an oxide layer on the conductors 30 (Figures 5 and 6) during crimping of
the crimp barrel 20 around the wire end 26 (Figure 6). The serrations 48 thereby
facilitate establishing a reliable electrical connection between the crimp barrel 20 and
the conductors 30. As can be seen in Figure 7, a cutting edge 66 of each serration 48
generally faces, or points to, the contact end 32 of the crimp barrel 20. In other

words, the cutting edges 66 generally face, or point, away from the wire end 34 of the

-11-
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crimp barrel 20. In addition or alternative to facing the cutting edges toward the
contact end 32 of the crimp barrel 20, the cutting edges 66 of serrations 48 that are
closer to the contact end 32 of the crimp barrel 20 may be sharper than the cutting
edges 66 of some or all of the serrations 48 that are closer to the wire end 34 of the
crimp barrel 20. For example, beginning with the serration 48 that extends closest to
the contact end 32 and moving toward the wire end 34, each subsequent serration 48
optionally includes a cutting edge 66 that is less sharp than the cutting edge 66 of the
previous serration 48. The cutting edges 66 may facilitate avoiding mechanical
disturbance of the conductor(s) 30 that would otherwise be caused by cuts from the
cutting edges of at least some known serrations (not shown). The crimp barrel 20

may include any number of the serrations 48.

[0036] Referring again to Figure 1, in the exemplary embodiment of
the electrical terminal 10 the crimp barrel 20 includes two sealing wings 56. But, as
described above, the crimp barrel 20 may include any number of the sealing wings 56.
For example, Figure 8 is a perspective view of an exemplary alternative embodiment
of an electrical terminal 110 illustrating a crimp barrel 120 that includes a single
sealing wing 156. The terminal 110 includes an electrical contact segment 112 and a
crimp segment 114 that extends from the electrical contact segment 112. The

electrical contact segment 112 includes an electrical contact 118.

[0037] The crimp segment 114 includes the crimp barrel 120, which
is configured to be crimped around the end 26 (Figure 6) of the wire 28 (Figures 3, 5,
and 6) to mechanically and electrically connect the wire 28 to the electrical terminal
110. The crimp barrel 120 includes a base 122 and opposing side walls 124 that
extend from the base 122. An opening 125 of the crimp barrel 120 is defined between
the base 122 and the side walls 124. The crimp barrel 120 extends a length from a
contact end 132 to a wire end 134 and includes a front seal crimp sub-segment 136.
Prior to crimping, the side walls 124 extend outwardly from the base 122 to
corresponding ends 150. More particularly, the side walls 124 include base segments
152 that extend from the base 122 and end segments 154 that extend from the base
segments 152 and include the ends 150.

-12-
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[0038] At the front seal crimp sub-segment 136, the sealing wing 156
extends from the end 150 of one of the side walls 124a. Optionally, the sealing wing
156 includes a base segment 157 that extends from the end 150 of the side wall 124a.
The base segment 157 of the sealing wing 156 optionally includes a bend segment,
which optionally is generally U-shaped, optionally extends into the opening 125 of
the crimp barrel 20, and/or optionally extends in a direction generally toward the
opening 125 before the side walls 124 are crimped over the wire end 26. In the
exemplary embodiment, the sealing wing 156 includes an optional end segment 155
that extends from the bend segment of the base segment 157. Optionally, the end
segment 155 of the sealing wing 156 extends from the the base segment 157 in a
direction generally toward the base 122 of the crimp barrel 120 before the side walls
124 are crimped over the end 26 of the wire 28. The end segment 155 of the sealing
wing 156 optionally extends from the the base segment 157 into the opening 125 of
the crimp barrel 120 and/or in a direction generally toward the opening 125 of the
crimp barrel 20 before the side walls 124 are crimped over the wire end 26.
Optionally, at least a portion of the end segment 155 of the sealing wing 156 extends
approximately parallel to the side wall 124a before the side walls 124 are crimped
over the wire end 26. An optional pocket 160 is defined between the sealing wing
156 and the side wall 124a before the side walls 124 are crimped over the wire end
26.

[0039] Figure 9 is a cross-sectional view of the crimp barrel 120
taken through the front seal crimp sub-segment 136 after the crimp barrel 120 has
been crimped around the wire end 26. The side walls 124 have been crimped over the
wire end 26 (Figure 6) such that the side walls 124 are folded over. When folded
over, the end segment 154 of the side wall 124b is engaged with the base segment 152
of the side wall 124b. But, a gap 158 is defined between the end segment 154 and the
base segment 152 of the side wall 124a. When the side walls 124 have been crimped
over the wire end 26, the sealing wing 156 extends within the gap 158. As can be
seen in Figure 9, the sealing wing 156 is folded over itself within the gap 158.
Optionally, the end segment 155 of sealing wing 156 is engaged with the base
segment 157 of the sealing wing 156. The sealing wing 156 thereby facilitates sealing

-13-



WO 2012/054072 PCT/US2011/001754

the gap 158 to facilitate preventing moisture from entering the opening 125 of the
crimp barrel 120 through the contact end 132 after the crimp barrel 120 has been

crimped over the wire end 26.

[0040] The engagement between the end segment 154 and the base
segment 152 of the side wall 124b also facilitates preventing moisture from entering
the opening 125 of the crimp barrel 120 through the contact end 132 after the crimp
barrel 120 has been crimped over the wire end 26. Optionally, the segment 157 of the
sealing wing 156 extends from the side wall 124a in a direction generally away from
the base 122 of the crimp barrel 120 after the side walls 124 have been crimped over
the wire end 26. The sealing wing 156 optionally Vengages an interior surface 146 of
base segment 152 and/or the end segment 154 of the side wall 124a when the side
walls 124 are crimped over the wire end 26. As can be seen in Figure 9, when the
side walls 124a and 124b have been crimped over the wire end 26 such that the side
walls 124a and 124b are folded over (e.g., as shown in Figure 9), the end segments
154 of the side walls 124a and 124b are engaged with each other.

[0041] The sealing wing 156 and/or a combination of the sealing
wing 156 and sealant facilitates sealing the contact end 132 of the crimp barrel 120 to
thereby facilitate preventing moisture from entering the opening 125, from contacting
the conductors 30 and/or the interior surfaces 144 and/or 146 of the crimp barrel 120,
from entering an interface between the conductors 30 and interior surfaces 144 and/or
146 of the crimp barrel 120, and/or the like. In some embodiments, no portion of the
conductors 30 of the wire 28 is exposed through the contact end 132 of the crimp
barrel 120 when the crimp barrel 120 has been crimped around the wire end 26. The
length that the sealing wing 156 extends outwardly from the side wall 124a may be
selected such that the sealing wing 156 occupies a predetermined amount space at the
contact end 132 of the crimp barrel 120. For example, and as should be apparent from
the Figures, the length of the sealing wing 156 is longer than the lengths of the sealing
wings 56 to accommodate using a single sealing wing 156 instead of a plurality of

sealing wings 56.
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[0042] Optionally, no portion of the conductor(s) 30 extends past the
contact end 132 of the crimp barrel 120 after the crimp barrel 120 has been crimped
around the wire end 26. The sealing provided by the sealing wing 156 and/or any
sealant thereby facilitates preventing moisture from contacting the conductor(s) 30 as
compared to terminals wherein a conductor end sticks out past the contact end of a
crimp barrel and/or terminals wherein a conductor is exposed through an opening

within the contact end of a crimp barrel.

[0043] Figure 10 is a perspective view of an exemplary alternative
embodiment of an electrical terminal 210 illustrating a crimp barrel 220 that includes
an embossment 256 to facilitate sealing a contact end 232 of the crimp barrel 220.
The terminal 210 includes an electrical contact segment 212 and a crimp segment 214
that extends from the electrical contact segment 212. The crimp segment 214
includes the crimp barrel 220, which is configured to be crimped around the end 26
(Figure 6) of the wire 28 (Figures 3, 5, and 6) to mechanically and electrically connect
the wire 28 to the electrical terminal 210. The crimp barrel 220 includes a base 222
and opposing side walls 224 that extend from the base 222. An opening 225 of the
crimp barrel 220 is defined between the base 222 and the side walls 224. The crimp
barrel 220 extends a length from the contact end 232 to a wire end 234 and includes a
front seal crimp sub-segment 236. The side walls 224 include base segments 252 that
extend from the base 222 and end segments 254 that extend from the base segments
252 and include ends 250 of the side walls 124. The embossment 256 may be

referred to herein as a “sealing wing”.

[0044] The front seal crimp sub-segment 236 includes the
embossment 256, which extends outwardly from interior surfaces 244 and 246 of the
base 222 and side walls 224, respectively. In other words, the embossment 256
extends outwardly from the interiors surfaces 244 and 246 and radially inwardly
relative to a central longitudinal axis 241 of the terminal 210. In the exemplary
embodiment, the embossment 256 extends continuously along the interior surfaces
244 and 246 from the end 250 of one of the side walls 224 to the end 250 of the other
side wall 224. Alternatively, the embossment 256 extends only partially along the
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interior surfaces 244 and 246 between the ends 250, including embodiments where

the embossment includes at least two segments that are not interconnected.

[0045] After the crimp barrel 220 has been crimped around the wire
end 26, the side walls 224 have been crimped over the wire end 26 such that the side
walls 224 are folded over. When the side walls 224 are folded over, the segment of
the embossment 256 that extends along the end segment 254 of the side wall 224a is
engaged with the segment of the embossment 256 that extends along the base segment
252 of the side wall 224a. Similarly, the segment of the embossment 256 that extends
along the end segment 254 of the side wall 224b is engaged with the segment of the
embossment 256 that extends along the base segment 252 of the side wall 224b.
When the side walls 224a and 224b are folded over, the end segments 254 of the side
walls 224a and 224b are engaged with each other. The ends 250 of the side walls
224a and 224b optionally engage the interior surface 244 of the base 222.

[0046] The embossment 256 and/or a combination of the
embossment 256 and sealant facilitates sealing the contact end 232 of the crimp barrel
220 to thereby facilitate preventing moisture from entering the opening 225, from
contacting the conductors 30 and/or the interior surfaces 244 and/or 246 of the crimp
barrel 220, from entering an interface between the conductors 30 and interior surfaces
244 and/or 246 of the crimp barrel 220, and/or the like. In some embodiments, no
portion of the conductors 30 of the wire 28 is exposed through the contact end 232 of
the crimp barrel 220 when the cﬁmp barrel 220 has been crimped around the wire end
26. A length that the embossment 256 extends outwardly from the interior surfaces
244 and 246 may be selected such that the embossment 256 occupies a predetermined
amount space at the contact end 232 of the crimp barrel 220. Optionally, no portion
of the conductor(s) 30 extends past the contact end 232 of the crimp barrel 220 after
the crimp barrel 220 has been crimped around the wire end 26. The sealing provided
by the embossment 256 and/or any sealant thereby facilitates preventing moisture
from contacting the conductor(s) 30 as compared to terminals wherein a conductor
end sticks out past the contact end of a crimp barrel and/or terminals wherein a

conductor is exposed through an opening within the contact end of a crimp barrel.
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[0047] The embodiments described and/or illustrated herein provide
an electrical terminal that may be less likely to experience electrochemical corrosion
on one or more conductors of a wire terminated by the electrical terminal, on interior
surfaces of the electrical terminal, at an interface between the conductor(s) of the wire

and the interior surfaces of the electrical terminal, and/or the like.

[0048] It is to be understood that the above description is intended to
be illustrative, and not restrictive. For example, the above-described embodiments
(and/or aspects thereof) may be used in combination with each other. In addition,
many modifications may be made to adapt a particular situation or material to the
teachings of the invention without departing from its scope. Dimensions, types of
materials, orientations of the various components, and the number and positions of the
various components described herein are intended to define parameters of certain
embodiments, and are by no means limiting and are merely exemplary embodiments.
Many other embodiments and modifications within the spirit and scope of the claims
will be apparent to those of skill in the art upon reviewing the above description. The
scope of the invention should, therefore, be determined with reference to the
appended claims, along with the full scope of equivalents to which such claims are
entitled. In the appended claims, the terms "including”" and "in which" are used as the
plain-English equivalents of the respective terms "comprising”" and "wherein."
Moreover, in the following claims, the terms "first," "second," and "third," etc. are
used merely as labels, and are not intended to impose numerical requirements on their
objects. Further, the limitations of the following claims are not written in means —
plus-function format and are not intended to be interpreted based on 35 U.S.C. § 112,
sixth paragraph, unless and until such claim limitations expressly use the phrase

“means for” followed by a statement of function void of further structure.
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WHAT IS CLAIMED IS:

1. An electrical terminal (10, 110, 210) for terminating a wire (28), the

electrical terminal comprising:
an electrical contact (18, 118); and

a crimp barrel (20, 120, 220) extending from the electrical contact, the
crimp barrel being configured to be crimped around an end (26) of the wire, the crimp
barrel comprising a base (22, 122, 222) and opposing side walls (24, 124, 224) that
extend from the base, the base and side walls defining an opening (25, 125, 225) of
the crimp barrel that is configured to receive the end of the wire therein, the side walls
extending outwardly from the base to ends (50, 150), the side walls comprising base
segments (52, 152, 252) that extend from the base and end segments (54, 154, 254)
that extend from the base segments and include the ends, a sealing wing (56, 156)
extends from the end of at least one of the side walls, the side walls being configured
to be folded over when crimped over the end of the wire such that a gap (58, 158) is
defined between the end segment and the base segment of at least one of the side
walls, wherein the sealing wing is configured to extend within the gap between the
end segment and the base segment of the corresponding side wall when the side walls

are crimped over the end of the wire.

2. The electrical terminal (10, 110, 210) of claim 1, wherein the crimp
barrel (20, 120, 220) extends a length from a contact end (32, 132, 232) which
extends from the electrical contact (18, 118), to a wire end (34, 134, 234), and
wherein when the crimp barrel has been crimped around the end (26) of the wire (28),
the side walls (24, 124, 224) and the base (22, 122, 222) of the crimp barrel define a
continuous enclosure that extends entirely around the end of the wire from the contact

end to the wire end of the crimp barrel.

3. The electrical terminal (10, 110, 210) of claim 1, wherein the crimp
barrel (20, 120, 220) includes a contact end (32, 132, 232) that extends from the
electrical contact (18, 118), the sealing wing (56, 156) being configured to seal the
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contact end of the crimp barrel when the side walls (24, 124, 224) are crimped over
the end (26) of the wire (28).

4. The electrical terminal (10, 110, 210) of claim 1, wherein the
sealing wing (56, 156) extends from the corresponding side wall (24, 124, 224) in a
direction generally toward the base (22, 122, 222) of the crimp barrel (20, 120, 220)

before the side walls are crimped over the end (26) of the wire (28).

5. The electrical terminal (10, 110, 210) of claim 1, wherein the wire
(28) includes at least one conductor (30), the side walls (24, 124, 224) comprising
interior surfaces (46, 146, 246) that engage at least one of the at least one conductor of
the wire when the side walls are crimped thereover, the sealing wing (56, 156)
engaging the interior surface of at least one of the base segment (52, 152, 252) and the
end segment (54, 154, 254) of the corresponding side wall when the side walls are

crimped over the wire.

6. The electrical terminal (10, 110, 210) of claim 1, wherein the wire
(28) includes at least one conductor (30) and an electrical insulation layer (31), the
crimp barrel (20, 120, 220) extending a length from a contact end (32, 132, 232),
which extends from the electrical contact (18, 118), to a wire end (34, 134, 234) that
is configured to engage the electrical insulation layer of the wire, and wherein no
portion of the at least one conductor extends past the contact end of the crimp barrel

after the crimp barrel has been crimped around the end (26) of the wire.

7. The electrical terminal (10, 110, 210) of claim 1, wherein the
sealing wing (56, 156) is configured to be folded over itself within the gap (58, 158)
when the side walls (24, 124, 224) are crimped over the end (26) of the wire (28).

8. The electrical terminal (10, 110, 210) of claim 1, wherein at least a
portion of the sealing wing (56, 156) extends approximately parallel to the
corresponding side wall (24, 124, 224) before the side walls are crimped over the end
(26) of the wire (28).

-19-



WO 2012/054072 PCT/US2011/001754

9. The electrical terminal (10, 110, 210) of claim 1, wherein the
electrical terminal further comprises a sealant (62) extending within the gap (58, 158)
defined between the end segment (54, 154, 254) and the base segment (52, 152, 252)
of the at least one side wall (24, 124, 224) when the side walls are crimped over the

end (26) of the wire (28).

10. The electrical terminal (10, 110, 210) of claim 1, wherein a pocket
(60, 160) is defined between the sealing wing (56, 156) and the corresponding side
wall (24, 124, 224) before the side walls are crimped over the end (26) of the wire
(28), the pocket comprising a sealant held therein.
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