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(57) Abstract: An earth terminal (1) to be connected to a shield (3) made of a fibrous conductor for implementing earthing includes:
a bottom wall (5) on which the shield (3) is disposed; a pair of crimp pieces (7, 9) provided to be integrated with the bottom wall (5)
and to be crimped to the shield (3); and a return piece (11) provided by folding back a part of the bottom wall (5), the return piece
(11) configured to have the shield (3) disposed at least between the bottom wall (5) and the return piece (11), and configured to al -
low a crimping force, which is applied to the shield (3) with the crimp pieces (7, 9) crimped, to escape in a widthwise direction of
the bottom wall (5).
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Description

Title of Invention: EARTH TERMINAL
Technical Field

The present invention relates to an earth terminal.

Background Art

As a conventional earth terminal to be connected to a shield made of fibrous
conductor for implementing earthing, one that includes a bottom wall on which a braid
provided within a cable as a shield is disposed, a braid crimp portion as a pair of crimp
pieces that is integrated with the bottom wall and adapted to crimp the braid, and a
connection piece whose distal end is inserted between an inner insulating layer and the
braid of the cable from the end portion of the cable such that the braid is sandwiched
between the connection piece and end portions of the pair of crimp portions is known
(see PTL 1).

According to the conventional earth terminal, a retaining portion for preventing the
connection piece from being displaced toward the conductor core at the time of
crimping operation is provided to protrude on an inner face of the braid crimp portion,
preventing the inner insulating layer from being smashed by preventing the connection
piece from being displaced at the time of crimping operation, thus preventing the high

frequency characteristics of the cable from being damaged by the crimping connection.
Citation List

Patent Literature
PTL 1: US 2004/0203286 A1l
Summary of Invention

Incidentally, according to the above conventional earth terminal, the conductor core
and the inner insulating layer that covers the conductor core are pulled outward from
the end portion of the shield, a connection terminal is inserted to the conductor core
such that the conventional earth terminal covers the connection terminal, and the
connection piece of the conventional earth terminal is inserted between the inner in-
sulating layer and the shield.

Contrary to the above, there may be a case in which the inner insulating layer and the
conductor core are pulled outwardly from the midway of the shield and an earth
terminal is connected only to the shield for implementing earthing. In this case, a drain
wire and the like connected to the earth terminal is connected to the shield by
soldering.

However, connecting the drain wire to the shield by the soldering may cause a high

possibility that the connection is released when an external force and the like is applied
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to the drain wire and it also has difficulty in controlling conditions such as temperature
and time for a fair quality production.

Contrary to the above, it is conceivable to crimp the pair of crimp pieces of the earth
terminal directly to the shield. In this case, however, the crimping force of the pair of
crimp pieces which is applied to the shield is so large that the shield may be damaged.

It is therefore an object of the present invention to provide an earth terminal capable
of alleviating a crimping force of a pair of crimp pieces which is applied to a shield
and capable of stabilizing the conduction between the shield and the earth terminal.

According to a first aspect of the present invention, an earth terminal to be connected
to a shield made of a fibrous conductor for implementing earthing, includes: a bottom
wall on which the shield is disposed; a pair of crimp pieces provided to be integrated
with the bottom wall and crimped to the shield; and

a return piece provided by folding back a part of the bottom wall, the return peace
configured to have the shield disposed at least between the bottom wall and the return
piece, and configured to allow a crimping force, which is applied to the shield with the
crimp pieces crimped, to escape in a widthwise direction of the bottom wall.

With the above structure, the crimping force of the crimp pieces which is applied to
the shield can be dispersed. Therefore, the shield can be prevented from being
damaged.

Thus, the crimping force of the crimp pieces which is applied to the shield can be al-
leviated, thus making it possible to stabilize the conduction between the shield and the
earth terminal.

The shield may be disposed between the return piece and the bottom wall, the return
piece and the bottom wall may be so crimped as to approach each other, and an end
portion side of each of the crimp pieces may crimp the return piece.

With the above structure, the crimping force of the crimp pieces is not directly
exerted to the shield. This makes it possible to alleviate the load applied to the shield at
the time of crimping operation. In addition, crimping the return piece and the bottom
wall can securely hold the shield.

One of the crimp pieces may be so crimped as to be parallel to an opposing face of
the return piece, and the other of the crimp pieces may be so crimped as to overlap
with the one of the crimp pieces.

With the above structure, the crimping force of the crimp pieces is not locally applied
to the shield. Thus, the shield can be prevented from being damaged.

The first aspect of the present invention can bring about such an effect that it is
possible to provide the earth terminal capable of alleviating the crimping force of the
crimp pieces which is applied to the shield and capable of stabilizing the conduction

between the shield and the earth terminal.
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Brief Description of Drawings

[fig.1]Fig. 1 is a cross sectional view of an earth terminal according to a first em-
bodiment.

[fig.2]Fig. 2 is a cross sectional view of the earth terminal according to the first em-
bodiment.

[fig.3]Fig. 3(a) is a top view of the earth terminal according to the first embodiment
and Fig. 3(b) is a side view of the earth terminal according to the first embodiment.
[fig.4]Fig. 4(a) is the top view of the earth terminal according to the first embodiment
and Fig. 4(b) is a side view of the earth terminal according to the first embodiment.
[fig.5]Fig. 5 is a cross sectional view of the earth terminal according to the first em-
bodiment.

[fig.6]Fig. 6 is a side view of a cable to which the earth terminal is connected.
[fig.7]Fig. 7(a) is a side view of the cable to which the earth terminal according to a
second embodiment is connected and Fig. 7(b) is cross sectional view of the earth
terminal according to the second embodiment.

[fig.8]Fig. 8 is a cross sectional view of the earth terminal according to a third em-
bodiment.

Description of Embodiments

Referring to Figs. 1 to 8, an earth terminal according to each embodiment of the
present invention will be set forth.

(First Embodiment)

An explanation will be made regarding a first embodiment referring to Figs. 1 to 6.

An earth terminal 1 according to the first embodiment is connected to a shield 3
made of a fibrous conductor and implements earthing.

The earth terminal 1 includes a bottom wall 5 on which a shield 3 is disposed, a pair
of first and second crimp pieces 7, 9 provided to be integrated with the bottom wall 5
and crimped to the shield 3, and a return piece 11 provided by folding back the bottom
wall 5, and configured to allow a crimping force, which is applied to the shield 3 by
disposing the shield 3 at least between the bottom wall 5 and the return piece 11 and
crimping the pair of crimping pieces 7, 9, to escape in a widthwise direction of the
bottom wall 5.

As illustrated in Fig. 6, the shield 3 to which the earth terminal 1 is connected serves
as a part of components of the cable 13. The cable 13 includes two electric cables 15
each having a conductor core covered with an insulating coating, and the shield 3 for
covering the outer periphery of the two electric cables 15. Further, although not il-
lustrated, the outer periphery of the shield 3 is covered with an insulating coating. The

end portion of each of the two electric cables 15 has the insulating coating ripped off
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and is electrically connected with a connection terminal 17 for connection with an
electric part and the like. The two electric cables 15 are pulled outwardly from a
midway portion of the shield 3.

The shield 3 is made of a plastic fibrous conductor which is made by subjecting a
polymeric fibrous material to an electroless plating treatment and the like to thereby
make the polymeric material conductive. The earth terminal 1 is electrically connected
to an end portion of the shield 3. Connecting the earth terminal 1 to the earth can
implement earthing of the shield 3.

As illustrated in Figs. 1 to 5, the earth terminal 1 is formed by folding a plate-like
conductive material and includes the bottom wall 5, the pair of first and second crimp
pieces 7,9, and the return piece 11. The bottom wall 5 extends in the longitudinal
direction of the shield 3. The end portion of the shield 3 is disposed on the bottom wall
5. A earthing portion 19 is formed at an end portion of the bottom wall 5, and allows
the earth terminal 1 to be subjected to earthing. On both sides in the widthwise
direction of the bottom wall 5, the pair of first and second crimp pieces 7, 9 are
disposed as an integral member continuous with the bottom wall 5.

The pair of first and second crimp pieces 7, 9 respectively extend upward from the
bottom wall 5 on both sides in the widthwise direction of the bottom wall 5 and extend
in the longitudinal direction of the shield 3. The pair of first and second crimp pieces 7,
9 are so crimped, by a jig (not illustrated), as to have their end portions abut on each
other to thereby fix the shield 3, and electrically connect the shield 3 with the earth
terminal 1. The return piece 1 is interposed between the pair of first and second crimp
pieces 7, 9 and the bottom wall 5.

The return piece 11 is provided in a form of a U-like shape in a cross section by
cutting out a center portion of the bottom wall 5 where the pair of crimp pieces 7, 9 are
positioned and then by implementing a folding process such that the thus cut-out
portion is parallel to an upper face of the bottom wall 5. The shield 3 is inserted to the
return piece 11 and crimped by the pair of crimp pieces 7, 9. In this case, since the
return piece 11 is provided widely in the widthwise direction perpendicular to the lon-
gitudinal direction of the shield 3, the crimping force of the pair of crimp pieces 7, 9
which is applied to the shield 3 in a vertical direction is dispersed in the widthwise
direction. Therefore, the shield 3 can be gradually compressed by expanding the shield
3 in the widthwise direction. Thus, the shield 3, the bottom wall 5, the pair of crimp
pieces 7, 9 and the return piece 11 can be closely contact each other while preventing
the shield 3 from being damaged. The return piece 11 can prevent the crimping force
of the pair of crimp pieces 7, 9 from being locally applied to the shield 3, making it
possible to improve conduction reliability between the earth terminal 1 and the shield
3.
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A method of assembling the earth terminal 1 to the shield 3 will be set froth as
below. First, the shield 3 is caused to be inserted to the return piece 11 in such a
manner as to cover the return piece 11. Then, the end portions of the pair of first and
second crimp pieces 7, 9 are so crimped, by the jig, as to abut on each other, and then
the shield 3 is fixed to the earth terminal 1, to thereby complete the assembling
operation.

The earth terminal 1 includes the return piece 11 which is provided by folding back
the bottom wall 5, and the return piece 11 is configured to allow a crimping force,
which is applied to the shield 3 by disposing the shield 3 at least between the bottom
wall 5 and the return piece 11 and crimping the pair of crimping pieces 7, 9, to escape
in the widthwise direction of the bottom wall 5. Therefore, the crimping force of the
pair of first and second crimp pieces 7, 9 which is applied to the shield 3 can be
dispersed, thus making it possible to prevent the shield 3 from being damaged.

Thus, according to the earth terminal 1, the crimping force of the pair of first and
second crimp pieces 7, 9 which is applied to the shield 3 can be alleviated, making it
possible to stabilize the conduction between the earth terminal 1 and the shield 3.

(Second Embodiment)

An explanation will be made regarding a second embodiment referring to Fig. 7.

With an earth terminal 101 according to the second embodiment, the shield 3 is
disposed between the return piece 11 and the bottom wall 5, and the return piece 11
and the bottom wall 5 are so crimped as to approach each other, and the end portion
side of each of the pair of crimp pieces 7, 9 (one side only illustrated) crimps the return
piece 11.

Note that, the same reference numerals or signs will be used for the structure same as
that of the first embodiment and therefore the explanation about the structure and
function of the second embodiment will be omitted by referring to those of the first
embodiment, however, the effect brought about by the second embodiment is sub-
stantially the same as that according to the first embodiment.

As illustrated in Fig. 7, the end portion of the shield 3 connected to the earth terminal
101 is so smashed as to be smaller in the thickness direction and is inserted between
the return piece 11 and the bottom wall 5. With the shield 3 inserted between the return
piece 11 and the bottom wall 5, the return piece 11 and the bottom wall 5 are so
crimped, by the jig (not illustrated), as to approach each other. By the above crimping
operation, the shield 3 is sandwiched by the return piece 11 and the bottom wall 5 and
is temporarily fixed, and the shield 3 and the earth terminal 101 are electrically
connected with each other. In the crimping operation between the return piece 11 and
the bottom wall 5, since the return piece 11 is in a form of a flat plate formed widely in

the widthwise direction, the return piece 11 presses the shield 3 with the flat face, thus
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preventing the crimping force from being locally applied to the shield 3.

With the shield 3 temporarily fixed by the return piece 11 and the bottom wall 5,
crimping the pair of first and second crimp pieces 7, 9 by the jig implements the
crimping operation with the end portion side of each of the pair of first and second
crimp pieces 7, 9 pressing the upper face of the return piece 11. Though the crimping
force of the pair of first and second crimp pieces 7, 9 is caused to be locally applied to
the upper face of the return 11, since the return piece 11 presses the shield 3 with its
flat face Thus, the crimping force of the pair of first and second crimp pieces 7, 9 is not
locally exerted to the shield 3. In this way, crimping the pair of first and second crimp
pieces 7, 9 fully fixes the shield 3 to the earth terminal 101, thereby making it possible
to stabilize the conduction between the shield 3 and the earth terminal 101. Further, by
crimping the pair of first and second crimp pieces 7, 9 after the return piece 11 and the
bottom wall 5 are crimped, the shield 3 is crimped gradually. Therefore, it is possible
to alleviate the load applied to the shield 3 made of the fibrous conductor.

A method of assembling the earth terminal 101 to the shield 3 will be set froth as
below. First, the thickness of the shield 3 is to be formed thin such that the shield 3 can
be inserted between the return piece 11 and the bottom wall 5. Then, the thus formed
shield 3 is inserted between the return piece 11 and the bottom wall 5, and then the
return piece 11 and the bottom piece 5 are so crimped, by the jig, as to approach each
other. Then, the pair of first and second crimp pieces 7, 9 are crimped by the jig, thus
fixing the shield 3 to the earth terminal 101, to thereby complete the assembling
operation.

With the earth terminal 101, the end portion side of each of the pair of first and
second crimp pieces 7, 9 crimps the return piece 11 after the shield 3 disposed between
the return piece 11 and the bottom wall 5 is crimped by the return piece 11 and the
bottom wall 5. Therefore, the crimping force of the pair of first and second crimp
pieces 7, 9 is not directly exerted to the shield 3, making it possible to alleviate the
load applied to the shield 3 at the time of crimping operation. In addition, crimping the
return piece 11 and the bottom wall 5 can securely hold the shield 3.

(Third Embodiment)

An explanation will be made regarding a third embodiment referring to Fig. 8.

With an earth terminal 201 according to the third embodiment, the second crimp
piece 9 is so crimped as to be parallel to an opposing face of the return piece 11 while
the first crimp piece 7 is so crimped as to overlap with the second crimp piece 9.

Note that, the same reference numerals or signs will be used for the structure same as
that of the first embodiment and therefore the explanation about the structure and
function of the third embodiment will be omitted by referring to those of the first em-

bodiment, however, the effect brought about by the third embodiment is substantially
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the same as that according to the first embodiment.
As illustrated in Fig. 8, with respect to the pair of first and second crimp pieces 7, 9,

after the shield 3 is inserted to the return piece 11 (or, as illustrated in Fig. 7, after the
shield 3 is inserted between the return piece 11 and the bottom wall 5), the second
crimp piece 9 is so crimped, by the jig (not illustrated), as to be parallel to an upper
face of the return piece 11 as an opposing face, and then the first crimp piece 7 is so
crimped, by the jig, as to overlap with the upper face of the second crimp piece 9. By
crimping the pair of first and second crimp pieces 7, 9 in the above manner, the end
portions of the pair of first and second crimp pieces 7, 9 are so made as not to press the
shield 3 (or the upper face of the return piece 11), thus making it possible to prevent
the crimping force from being locally applied to the shield 3.

Further, with respect to crimping of the pair of first and second crimp pieces 7, 9, it is
possible to form for example the return piece 11 columnar and make the second crimp
piece 9 crimped along a curve as the opposing face of the return piece 11. In this case,
it is possible to disperse the crimping force of the pair of first and second crimp pieces
7, 9 more in the widthwise direction along the curve.

A method of assembling the earth terminal 201 to the shield 3 will be set froth as
below. First, the shield 3 is caused to be inserted to the return piece 11 (or, the shield 3
is inserted between the return piece 11 and the bottom wall 5). Then, the second crimp
piece 9 is so crimped, by the jig, as to be parallel to the upper face of the return piece
11. Then, the first crimp piece 7 is so crimped, by the jig, as to overlap with the second
crimp piece 9, to thereby fix the shield 3 to the earth terminal 201, thus completing the
assembly.

With the earth terminal 201, after the second crimp piece 9 is so crimped as to be
parallel to the opposing face of the return piece 11, the first crimp piece 7 is so crimped
as to overlap with the second crimp piece 9. As such, the crimping force of the pair of
the first and second crimp pieces 7, 9 is not locally applied to the shield 3, thus making
it possible to prevent the shield 3 from being damaged.

Further, the earth terminal according to each embodiment has the return piece in a
form of plate or column, however, the shape of the return piece is not limited to these,
but the return piece may have any configuration provided that such configuration
allows the crimping force of the pair of the crimp pieces to escape in the widthwise
direction.

Industrial Applicability

It is possible to provide an earth terminal capable of alleviating a crimping force of a

pair of crimp pieces which is applied to a shield and capable of stabilizing the

conduction between the shield and the earth terminal.
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Claims

An earth terminal to be connected to a shield made of a fibrous
conductor for implementing earthing, comprising:

a bottom wall on which the shield is disposed;

a pair of crimp pieces provided to be integrated with the bottom wall
and to be crimped to the shield; and

a return piece provided by folding back a part of the bottom wall, the
return peace configured to have the shield disposed at least between the
bottom wall and the return piece, and configured to allow a crimping
force, which is applied to the shield with the crimp pieces crimped, to
escape in a widthwise direction of the bottom wall.

The earth terminal according to claim 1, wherein

the shield is disposed between the return piece and the bottom wall,

the return piece and the bottom wall are so crimped as to approach each
other, and

an end portion side of each of the crimp pieces crimps the return piece.
The earth terminal according to claim 1, wherein

one of the crimp pieces is so crimped as to be parallel to an opposing
face of the return piece, and

the other of the crimp pieces is so crimped as to overlap with the one of

the crimp pieces.
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