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(54) Electrical terminal

(57)  The presentinvention relates to an electrical ter-
minal (10,100), comprising a terminal portion (12,112);
a crimp portion (14,114) integral with the terminal portion;
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and a spring element (16,116) integral with the terminal
portion and/or the crimp portion and having a spring arm
(22,122) within the crimp portion.
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Description

[0001] The present invention relates to an electrical
terminal having a crimp portion for a crimp connection to
an electrical conductor.

[0002] Itis well known to provide an electrical terminal
with a crimp portion. Typically the shape of the crimp
portion for connection to an aluminium electrical conduc-
tor is the same shape as for connection to a copper wire.
In some cases, a two stage crimp process is used, with
different compression or force rates, in order to assure
base crimp resistance stability. It is also well known that
aluminium shows a low tensile strength, and that alumin-
ium is also subject to creepage.

[0003] It is an object of the present invention to over-
come the above mentioned disadvantages.

[0004] An electrical terminal in accordance with the
present invention comprises a terminal portion; a crimp
portion integral with the terminal portion; and a spring
elementintegral with the terminal portion and/or the crimp
portion and having a spring arm within the crimp portion.
[0005] The present invention provides an integral
spring element in the crimp portion of the terminal to as-
sure a substantially permanent and constant pressure
on an electrical conductor when crimped in the crimp
portion.

[0006] Inapreferred arrangement, the terminal portion
and the crimp portion have a longitudinal axis and the
spring arm extends substantially parallel to the longitu-
dinal axis to increase the effectiveness of the spring arm.
[0007] The spring element may take any suitable form.
In a preferred arrangement, the spring element is sub-
stantially U-shaped, is stamped from the terminal mate-
rial, and/or is bent such that the central member of the
U-shape defines the spring arm. In an alternative ar-
rangement, the spring element is substantially L-shaped,
is stamped from the terminal material, and/or is bent such
that one of the arms of the L-shape defines the spring
arm. In either of these arrangements, the terminal pref-
erably has a pair of spring elements, with the spring arms
of each spring element positioned on opposed sides of
the crimp portion.

[0008] The spring arm of the or each spring element
preferably has a curved, convex or sinusoidal shape. Ad-
ditionally, the spring arm may have a serrated surface.
The shape of the spring arm assists in providing a sub-
stantially constant force on the crimped conductor irre-
spective of any spring back proprieties or thermal relax-
ation of the crimp portion. In the case where the conductor
is formed from aluminium, the spring element assists in
maintaining a substantially constant crimp force irrespec-
tive on any creepage proprieties of the aluminium con-
ductor. Further, a serrated surface on the spring arm as-
sists in cracking any oxide layer on the aluminium con-
ductor for an improved electrical connection between the
terminal and the conductor.

[0009] Further preferred embodiments of the invention
are recited in the dependent claims, in the description
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and in the drawings.

[0010] The presentinvention will now be described, by
way of example, with reference to the accompanying
drawings, in which:

Figure 1 is a perspective view of a first embodiment
of electrical terminal in accordance with the present
invention;

Figure 2 is a top view of the crimp portion and spring
element of the terminal of Figure 1;

Figure 3 is a perspective view of a second embodi-
ment of electrical terminal in accordance with the
present invention; and

Figure 4 is a top view of the crimp portion and spring
element of the terminal of Figure 3.

[0011] Referring to Figures 1 and 2, the first embodi-
ment of electrical terminal 10 includes a terminal portion
12, a crimp portion 14, and a pair of spring elements 16.
The terminal 10 is stamped and bent from sheet metallic
material to integrally form the terminal portion 12, crimp
portion 14 and spring elements 16. The terminal portion
12 is shown as a blade terminal, but it will be appreciated
that the terminal portion may take any other suitable form.
Similarly, the crimp portion 14 may take any suitable form.
The terminal portion 12 and the crimp portion 14 have
(or define) a longitudinal axis A. The crimp portion 14
preferably is an open crimp barrel, and preferably in-
cludes one or more cut-outs 26. The barrel has a body
28 of semicircular cross-section and a pair of crimp wings
30 extending from the body 28.

[0012] In this first embodiment, each spring element
16 is substantially U-shaped. The outer arms 18 of each
U-shaped spring element 16 lie alongside the longitudi-
nally spaced edges 20 of the crimp portion 14. The central
arm 22 of each U-shaped spring element 16 extends be-
tween the outer arms 18 and defines the spring arm of
each spring element. The spring arm 22 of each spring
element 16 extends substantially parallel to the longitu-
dinal axis A and lies within the crimp portion 14. The
spring arms 22 lie on opposed sides of the crimp portion
14, and preferably lie adjacent to the crimp wings. The
spring arm 22 of each spring element 16 is preferably
curved (or convex) in shape, and preferably includes ser-
rations 24 in its surface. Each outer arm 18 is a folded
sheet portion which is obtained during manufacture of
the electrical terminal 10 when bending the correspond-
ing central arm 22.

[0013] Referring to Figures 3 and 4, the second em-
bodiment of electrical terminal 100 includes a terminal
portion 112, a crimp portion 114, and a pair of spring
elements 116. The terminal 100 is stamped and bent
from sheet metallic material to integrally form the terminal
portion 112, crimp portion 114 and spring elements 116.
The terminal portion 112 is shown as a blade terminal,
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but it will be appreciated that the terminal portion may
take any other suitable form. Similarly, the crimp portion
114 may take any suitable form. The terminal portion 112
and the crimp portion 114 have (or define) a longitudinal
axis A. The crimp portion 114 preferably is an open crimp
barrel, and preferably includes one or more cut-outs 126.
The barrel has a body 128 of semicircular cross-section
and a pair of crimp wings 130 extending from the body
128.

[0014] In this second embodiment, each spring ele-
ment 116 is substantially L-shaped. One arm 118 of each
L-shaped spring element 116 lies alongside one of the
longitudinally spaced edges 120 of the crimp portion 114.
The other arm 122 of each L-shaped spring element 116
extends through the crimp portion 114 and defines the
spring arm of each spring element. The spring arm 122
of each spring element 116 extends substantially parallel
to the longitudinal axis A and lies within the crimp portion
114. The spring arms 122 lie on opposed sides of the
crimp portion 114, and preferably lie adjacent to the crimp
wings. The spring arm 122 of each spring element 116
is preferably curved (or convex) in shape, and preferably
includes serrations 124 in its surface. In this second em-
bodiment, the one arm 118 of each L-shaped spring el-
ement 116 is positioned adjacent the inner longitudinal
edges 120 of the crimp portion 114. In an alternative ar-
rangement, the one arm 118 of one or both L-shaped
spring element 116 may be positioned alongside the out-
er longitudinal edge of the crimp portion 114. Each one
arm 118 is a folded sheet portion which is obtained during
manufacture of the electrical terminal 100 when bending
the corresponding other arm 122.

[0015] Although each of the described embodiments
includes two spring elements 16, 116, one of the spring
elements may be omitted in accordance with the present
invention.

[0016] On crimping the crimp portion 14, 114 to an
electrical conductor (not shown) the spring arm 22, 122
of each spring element 16, 116 is pressed against the
electrical conductor. This arrangement provides the ad-
vantages of assuring a substantially permanent and con-
stant pressure on the electrical conductor when crimped
in the crimp portion 16, 116, and compensating for any
spring-back of the crimp portion, thermal relaxation, and
creepage (if crimped to an aluminium conductor).

Reference numeral list

[0017]

10,100 electrical terminal
12,112  terminal portion
14,114  crimp portion
16,116  spring element
18,118  outer arm
20,120 edge

22,122  spring arm
24,124  serration
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26,126  cut-out
28,128 body
30,130  crimp wing
Claims

1. An electrical terminal (10, 100), comprising
a terminal portion (12, 112);
a crimp portion (14, 114) integral with the terminal
portion (12, 112); and
a spring element (16, 116) integral with the terminal
portion (12, 112) and/or the crimp portion (14, 114)
and having a spring arm (22, 122) within the crimp
portion (14, 114).

2. An electrical terminal (10, 100) in accordance with
claim 1,
characterized in that
the terminal portion (12, 112) and the crimp portion
(14, 114) have a longitudinal axis (A) and the spring
arm (22, 122) extends substantially parallel to the
longitudinal axis (A).

3. An electrical terminal (10) in accordance with claim
1 or claim 2,
characterized in that
the spring element (16) is substantially U-shaped, is
stamped from the terminal material, and/or is bent
such that a central member of the U-shape defines
the spring arm (22).

4. Anelectrical terminal (10) inaccordance with claim 3,
characterized in that
outer arms (18) of the spring element (16) lie along-
side the longitudinally spaced edges (20) of the crimp
portion (14).

5. Anelectrical terminal (10) in accordance with claim 4,
characterized in that
each outer arm (18) is a folded sheet portion which
preferably is obtained during manufacture of the
electrical terminal (10) when bending the corre-
sponding central arm (22).

6. An electrical terminal (100) in accordance with claim
1 or claim 2,
characterized in that
the spring element (116) is substantially L-shaped,
is stamped from the terminal material, and/or is bent
such that one of the arms of the L-shape defines the
spring arm (122).

7. An electrical terminal (100) in accordance with claim
6,
characterized in that
an outer arm (118) of the spring element (116) lies
alongside one of the longitudinally spaced edges
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(120) of the crimp portion (114).

An electrical terminal (100) in accordance with claim
7,

characterized in that

the outer arm (118) of the spring element (116) is
positioned adjacent the inner or outer longitudinal
edge (120) of the crimp portion (114).

An electrical terminal (100) in accordance with claim
7 or claim 8,

characterized in that

the outer arm (118) is a folded sheet portion which
preferably is obtained during manufacture of the
electrical terminal (100) when bending the corre-
sponding central arm (122).

An electrical terminal (10, 100) in accordance with
one of the preceding claims,

characterized in that

the terminal (10, 100) has a pair of spring elements
(16, 116), withthe springarm (22, 122) of each spring
element (16, 116) positioned on opposed sides of
the crimp portion (14, 114).

An electrical terminal (10, 100) in accordance with
one of the preceding claims,

characterized in that

the spring arm (22, 122) of the or each spring element
(16, 116) has a curved, convex or sinusoidal shape.

An electrical terminal (10, 100) in accordance with
one of the preceding claims,

characterized in that

the spring arm (22, 122) has a serrated surface (24,
124).

An electrical terminal (10, 100) in accordance with
one of the preceding claims,

characterized in that

the terminal portion (12, 112) is a blade terminal
and/or the crimp portion (14, 114) is an open crimp
barrel.

An electrical terminal (10, 100) in accordance with
one of the preceding claims,

characterized in that

the crimp portion (14, 114) includes one or more cut-
outs (26, 126).

Amended claims in accordance with Rule 137(2)
EPC.

1. An electrical terminal (10, 100), comprising

a terminal portion (12, 112);

a crimp portion (14, 114) integral with the terminal
portion (12, 112), the terminal portion (12, 112) and
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the crimp portion (14, 114) having a longitudinal axis
(A); and

a spring element (16, 116) integral with the terminal
portion (12, 112) and / or the crimp portion (14, 114)
and having a spring arm (22, 122) extending sub-
stantially parallel to the longitudinal axis (A) within
the crimp portion (14, 114);

characterized in that

an outer arm (18, 118) of the spring element (16,
116) lies alongside one of the longitudinally spaced
edges (20, 120) of the crimp portion (14, 114).

2. An electrical terminal (10) in accordance with claim
1,

characterized in that

the spring element (16) is stamped from the terminal
material.

3. Anelectrical terminal (10) in accordance with claim
1 or claim 2,

characterized in that

the spring element (16) is substantially U-shaped,
preferably is bent such that a central member of the
U-shape defines the spring arm (22).

4. An electrical terminal (10) in accordance with claim
3,

characterized in that

outer arms (18) of the spring element (16) lie along-
side the longitudinally spaced edges (20) of the crimp
portion (14).

5. An electrical terminal (10) in accordance with claim
4,

characterized in that

each outer arm (18) is a folded sheet portion which
preferably is obtained during manufacture of the
electrical terminal (10) when bending the corre-
sponding central arm (22).

6. An electrical terminal (100) in accordance with
claim 1 or claim 2,

characterized in that

the spring element (116) is substantially L-shaped,
preferably is bent such that one of the arms of the
L-shape defines the spring arm (122).

7. An electrical terminal (100) in accordance with
claim 6,

characterized in that

the outer arm (118) of the spring element (116) is
positioned adjacent the inner or outer longitudinal
edge (120) of the crimp portion (114).

8. An electrical terminal (100) in accordance with
claim 7,

characterized in that

the outer arm (118) is a folded sheet portion which
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preferably is obtained during manufacture of the
electrical terminal (100) when bending the corre-
sponding central arm (122).

9. An electrical terminal (10, 100) in accordance with 5
one of the preceding claims,

characterized in that

the terminal (10, 100) has a pair of spring elements

(16, 116), withthe springarm (22, 122) of each spring
element (16, 116) positioned on opposed sides of 10
the crimp portion (14, 114).

10. An electrical terminal (10, 100) in accordance
with one of the preceding claims,

characterized in that 15
the spring arm (22, 122) of the or each spring element

(16, 116) has a curved, convex or sinusoidal shape.

11. An electrical terminal (10, 100) in accordance
with one of the preceding claims, 20
characterized in that

the spring arm (22, 122) has a serrated surface (24,
124).

12. An electrical terminal (10, 100) in accordance 25
with one of the preceding claims,

characterized in that

the terminal portion (12, 112) is a blade terminal
and/or the crimp portion (14, 114) is an open crimp
barrel. 30

13. An electrical terminal (10, 100) in accordance
with one of the preceding claims,

characterized in that

the crimp portion (14, 114) includes one or more cut- 35
outs (26, 126).
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