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(54) COIL END CONNECTING STRUCTURE

(57) A coil end connecting structure 11 for connecting
a coil end part 32 extending from a coil winding part 20
formed by winding a flat wire 30, includes: a narrow-width
part 33 which is formed by forming a cut part 34 made
by cutting out the coil end part 32 on a tip side at least
on one side in a width direction thereof; an end connect-

ing member 40 which includes a cylinder body part 41 in
a cylindrical shape and in which the narrow-width part 33
is inserted in an inner cylinder part 42 of the cylinder body
part 41; and a crimp part 44 which crimps the cylinder
body part 41 to electrically connect the narrow-width part
33 and the end connecting member 40.
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Description

CROSS REFERENCE TO RELATED APPLICATION

[0001] This application is based upon and claims the
benefit of priority from Japanese patent application No.
2015-077702, filed on April 6, 2015, the disclosure of
which is incorporated herein in its entirety by reference.

[Technical Field]

[0002] The present invention relates to a coil end con-
necting structure.

[Background Art]

[0003] It is widely performed to form a coil winding us-
ing a flat wire. An end of the coil winding is electrically
connected to a cable for connecting to another electric
instrument via a tubular end connecting member called
a sleeve (crimp contact). As a technique of connecting
the end connecting member and the end of the flat wire,
there is a technical content as disclosed, for example, in
Patent Document 1 (Japanese Patent Application Laid-
Open No. 2004-319157). In Patent Document 1, the end
of the flat wire is deformed into a V-shape and the end
in the V-shape is inserted into an inner cylinder part of
the sleeve. After the insertion, pressure is applied on the
sleeve to crash the sleeve to thereby electrically and me-
chanically connect the end of the flat wire and the sleeve.

[Summary of Invention]

[Technical Problem]

[0004] Incidentally, in the case of deforming the end
into the V-shape and inserting the end into the inner cyl-
inder part as in Patent Document 1, there is a problem
as follows. More specifically, the size of the sleeve is
determined depending on required current. At this time,
the required size of the sleeve is determined from the
dimension of the cable for connecting to another electric
instrument. At this time, it is generally advantageous to
use a sleeve having a small diameter from among se-
lectable sleeves in terms of costs and space saving and
so on. However, there is a limit in bending the end of the
flat wire into the V-shape in accordance with the sleeve
having the small diameter, and therefore it is inevitable
to use a sleeve larger in diameter than the sleeve required
in terms of current in order to accommodate the end in
the V-shape in the inner cylinder part.
[0005] On the other hand, the tensile strength of a joint
portion is specified by JIS C2085 regarding a sleeve hav-
ing each size, and the cross-sectional area satisfying the
tensile strength is indicated from a crimp contact manu-
facturer. However, as the diameter of the sleeve increas-
es, the cross-sectional area of a conductor portion re-
quired for the inner cylinder part also increases. For this

reason, the required cross-sectional area of the conduc-
tor portion cannot be satisfied only by folding the end into
the V-shape, and at present, another additional conduc-
tor portion is sometimes inserted into the inner cylinder
part to secure the cross-sectional area. In this case, the
need of the other conductor portion accordingly requires
not only cost and but also man-hour.
[0006] The present invention has been made in con-
sideration of the problem, and its object is to provide a
coil end connecting structure capable of realizing neces-
sary and sufficient connection without increasing the size
of an end connecting member for connecting an end of
a flat wire.

[Solution to Problem]

[0007] To solve the above problem, the present inven-
tion is a coil end connecting structure for connecting a
coil end extending from a coil winding part formed by
winding a flat wire, the coil end connecting structure in-
cluding: a narrow-width part which is formed by forming
a cut part made by cutting out the coil end part on a tip
side at least on one side in a width direction thereof; an
end connecting member which includes a cylinder body
part in a cylindrical shape and in which the narrow-width
part is inserted in an inner cylinder part of the cylinder
body part; and a crimp part which crimps the cylinder
body part to electrically connect the narrow-width part
and the end connecting member.
[0008] Further, in another aspect of the coil end con-
necting structure of the present invention, it is preferable,
in addition to the above invention, that the cut parts are
provided on both sides in the width direction of the nar-
row-width part.
[0009] Furthermore, in another aspect of the coil end
connecting structure of the present invention, it is pref-
erable, in addition to the above invention, that an inner
projecting part projecting to an inside of the inner cylinder
part is formed at a middle portion in a longitudinal direc-
tion of the end connecting member, by denting an outer
peripheral surface of the cylinder body part toward the
inner cylinder part side, and that the narrow-width part is
provided to have a length equal to or smaller than a length
of the inner projecting part, and a stepped part of the
narrow-width part comes into contact with an end surface
of the end connecting member.
[0010] Furthermore, in another aspect of the coil end
connecting structure of the present invention, it is pref-
erable, in addition to the above invention, that between
the stepped part and a side surface of the narrow-width
part, a curved surface part is provided which smoothly
connects the stepped part and the side surface of the
narrow-width part.
[0011] Furthermore, in another aspect of the coil end
connecting structure of the present invention, it is pref-
erable, in addition to the above invention, that the narrow-
width part is provided with a folded part, and the folded
part is folded back toward a root side of the narrow-width
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part.

[Advantageous Effects of Invention]

[0012] According to the present invention, a coil end
connecting structure becomes capable of realizing nec-
essary and sufficient connection without increasing the
size of an end connecting member for connecting an end
of a flat wire.

[Brief Description of Drawings]

[0013]

Fig. 1 is a perspective view illustrating the entire
winding structure having a coil end connecting struc-
ture according to one embodiment of the present in-
vention.
Fig. 2 is an enlarged plan view illustrating a tip side
of a coil end part in the coil end connecting structure
in Fig. 1.
Fig. 3 is a perspective view illustrating the configu-
ration of a sleeve in the coil end connecting structure
in Fig. 1.
Fig. 4 is a front cross-sectional view illustrating a
state that the sleeve in the coil end connecting struc-
ture in Fig. 1 is cut at a middle in its longitudinal di-
rection.
Fig. 5 relates to a modification example of this em-
bodiment and is a plan view illustrating a configura-
tion in which a narrow-width part is provided so that
its axial direction is diagonal with respect to an axial
direction of a flat wire.
Fig. 6 relates to a modification example of this em-
bodiment and is a plan view illustrating a configura-
tion in which the narrow-width part deviates toward
any one side in the width direction.
Fig. 7 relates to a modification example of this em-
bodiment and is a plan view illustrating a configura-
tion in which the narrow-width part is slightly wider
on its tip side than on its root side.
Fig. 8 relates to a modification example of this em-
bodiment and is a plan view illustrating a configura-
tion in which curved surface parts are provided be-
tween stepped parts and side surfaces of the narrow-
width part;
Fig. 9 relates to a modification example of this em-
bodiment and is a plan view for explaining a solving
technique when a cross-sectional area of the narrow-
width part is insufficient, and is a plan view illustrating
a state before a folded part is formed at the narrow-
width part.
Fig. 10 relates to a modification example of this em-
bodiment and is a plan view illustrating a state after
the folded part is formed at the narrow-width part
from the state in Fig. 9.
Fig. 11 is a side view of the configuration in Fig. 10.

[Description of Embodiments]

[0014] Hereinafter, a connecting structure 11 of a coil
winding 10 according to one embodiment of the present
invention will be described based on the drawings.

<Regarding a winding structure having a coil end con-
necting structure>

[0015] Fig. 1 is a perspective view illustrating the whole
of a winding structure 10 having the coil end connecting
structure 11. As illustrated in Fig. 1, the winding structure
10 in this embodiment includes, as main components, a
coil winding part 20 and a sleeve 40.
[0016] Further, the coil end connecting structure 11
has an end portion extending part 32 extending from the
coil winding part 20, and the sleeve 40 attached to the
end portion extending part 32. Hereinafter, those com-
ponents will be sequentially described.
[0017] The coil winding part 20 is formed by winding a
flat wire 30. The flat wire 30 is a conducting wire having
a rectangular cross section, and its surface is covered
by an insulating coating such as enamel or the like. In
Fig. 1, the shape of the coil winding part 20 in a plan view
is a rounded corner rectangle. However, as the shape of
the coil winding part 20, various shapes such as a circular
shape, elliptical shape, rectangular shape and so on in
a plan view are employable.
[0018] Here, as illustrated in Fig. 1, from the coil wind-
ing part 20, a coil end part 32 made by extending a part
of the flat wire 30 exists. In other words, the coil end part
32 is a portion of the flat wire 30 which does not form the
coil winding part 20.
[0019] Fig. 2 is an enlarged plan view illustrating a tip
side of the coil end part 32. As illustrated in Fig. 2, on the
tip side of the coil end part 32, a narrow-width part 33 is
provided. The narrow-width part 33 is formed by provid-
ing cut parts 34 made by cutting out the coil end part 32
on both sides in the width direction. More specifically, the
narrow-width part 33 is provided such that it is smaller in
width dimension than the other portion of the flat wire 30
by an amount corresponding to the existence of the cut
parts 34 that are portions made by punching the coil end
part 32.
[0020] In crimp joining, when the narrow-width part 33
is stuck into the later-described sleeve 40 and a later-
described crimp part 44 is further formed, the narrow-
width part 33 and the sleeve 40 need to come into me-
chanical contact with each other without the insulating
coating intervening therebetween, and thereby secure
electrical conduction between them. Two surfaces of the
narrow-width part 33 other than the cut parts 34 are
peeled off in advance or after performing the present in-
vention, but provision of the cut parts 34 makes it possible
to eliminate the need for the peeling process of the above
two surfaces.
[0021] Note that a portion of the flat wire 30 having a
width dimension other than that of the narrow-width part
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33 is sometimes called a main wire part 31.
[0022] Here, since the existence of the cut parts 34 at
the coil end part 32, stepped parts 35 are provided at the
coil end part 32. The stepped parts 35 are end surface
portions of the main wire part 31 facing the cut parts 34.
The stepped parts 35 are configured such that an opening
end portion of the sleeve 40 can come into contact there-
with. However, when the narrow-width part 33 is long in
length, the opening end portion of the sleeve 40 does
not, any longer, come into contact with the stepped parts
35.
[0023] Fig. 3 is a perspective view illustrating the con-
figuration of the sleeve 40. Fig. 4 is a front cross-sectional
view illustrating the state that the sleeve 40 is cut at the
middle in its longitudinal direction. As illustrated in Fig. 3
and Fig. 4, the sleeve 40 made of metal includes a cyl-
inder body part 41 in a cylindrical shape, and the cylinder
body part 41 is provided with an inner cylinder part 42 in
a pore shape. Note that the sleeve 40 corresponds to an
end connecting member.
[0024] At a middle portion in the longitudinal direction
of the sleeve 40, an inner projecting part 43 is provided
which is made by denting an outer peripheral surface of
the cylinder body part 41 toward the inner cylinder part
42 side. The inner projecting part 43 is provided to project
to the inside of the inner cylinder part 42. Therefore, when
the narrow-width part 33 is stuck into the inner cylinder
part 42 from its opening on one end side and the length
of the narrow-width part 33 is longer than the length from
the opening on the one end side of the inner cylinder part
42 to the inner projecting part 43, the inner projecting
part 43 prevents the narrow-width part 33 from being fur-
ther stuck thereinto.
[0025] Further, in this embodiment, on the outer pe-
ripheral surface of the cylinder body part 41, the crimp
part 44 as illustrated in Fig. 1 is provided. The crimp part
44 is a portion for electrically connecting the narrow-width
part 33 and the sleeve 40, and when the narrow-width
part 33 is stuck into the inner cylinder part 42 of the cyl-
inder body part 41 and, in this state, a predetermined
region of the cylinder body part 41 closer to the opening
on the one end side than the inner projecting part 43 is
deformed to be crashed, side surfaces 33a of the narrow-
width part 33 and the sleeve 40 come into mechanical
contact with each other. This makes a state that the elec-
trical conduction is secured between the sleeve 40 and
the narrow-width part 33.
[0026] Note that from an opening on the other end side
of the inner cylinder part 42, a cable to be connected to
a not-illustrated electric instrument is stuck. Besides, the
electrical connection to an external electric instrument
using a crimp contact may be enabled by sticking the
crimp contact into the opening on the other end side of
the inner cylinder part 42.

<Regarding a method of manufacturing the coil end con-
necting structure>

[0027] In the case of forming the above coil end con-
necting structure 11, the coil end part 32 of the flat wire
30 is punched on the tip side to form the cut parts 34.
This forms the narrow-width part 33. Then, the narrow-
width part 33 is inserted into the inner cylinder part 42,
and thereafter, the outer peripheral surface of the sleeve
40 in which the narrow-width part 33 is inserted is crashed
to form the crimp part 44. Thus, the coil end connecting
structure 11 as illustrated in Fig. 1 is formed.

<Regarding the dimensional relationship between the 
sleeve and narrow-width part>

[0028] In the above-described sleeve 40, the cross-
sectional area of a conductor to be stuck into the inner
cylinder part 42 is specified by JIS and the like according
to its diameter. For example, it is specified that for a
sleeve 40 having a large diameter, a conductor to be
stuck into the inner cylinder part 42 needs to have a large
cross-sectional area, whereas, conversely, for a sleeve
40 having a small diameter, a conductor to be stuck into
the inner cylinder part 42 may have a small cross-sec-
tional area. Under such a limit, it is advantageous in terms
of costs and space saving to use a sleeve 40 having a
diameter as small as possible as far as the specification
of a working current is satisfied to make do with the small
cross-sectional area of the conductor.

Incidentally, in a conventional configuration, a coil end 
part is deformed into a V-shape as disclosed in Patent 
Document 1 and the deformed coil end part is inserted 
into an inner cylinder part. In this case, there is a limit to 
deform a flat wire into the V-shape. Therefore, a sleeve 
larger in diameter than a sleeve having a diameter cal-
culated from the requirements of the working current is 
to be used. However, with such a sleeve having a larger 
diameter, the cross-sectional area required by the sleeve 
having the diameter is not satisfied, and therefore it is 
necessary to additionally insert another connecting 
member into the inner cylinder part.

[0029] The case of bending the coil end part into the
V-shape and inserting it into the inner cylinder part of the
sleeve as in the conventional configuration, requires la-
bor and costs in bending the coil end part into the V-
shape and sticking the other connecting member into the
inner cylinder part.
[0030] In contrast, this embodiment employs a config-
uration that the narrow-width part 33 having a small width
dimension is stuck into the inner cylinder part 42 of the
sleeve 40. The case of sticking the narrow-width part 33
into the inner cylinder part 42 as described above only
requires a sleeve 40 having a diameter small by an
amount corresponding to the small width dimension of
the narrow-width part 33.
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[0031] Here, the case of bending the coil end part into
the V-shape and the case of providing the cut parts 34
on the tip side of the coil end part 32 to form the narrow-
width part 33 are compared with each other. Then, for
example, in the case of forming the narrow-width part 33,
it is easy to double the aspect ratio by halving the width
dimension of the narrow-width part 33 or the like (namely,
it is easy to double the ratio of the cross-sectional area
of the conductor in the cross-sectional area of the inner
cylinder part 42). However, in the case of bending into
the V-shape, it is not easy to rapidly increase the ratio of
the cross-sectional area of the conductor in the cross-
sectional area of the inner cylinder part 42.
[0032] In contrast to the above, in this embodiment,
the diameter of the sleeve 40 decreases, whereas the
aspect ratio of the narrow-width part 33 increases, so
that the ratio of the narrow-width part 33 being a conduc-
tor portion in the cross-sectional area of the inner cylinder
part 42 rapidly increases. This eliminates the need to
insert, into the inner cylinder part 42, the additional con-
necting member which may be necessary when embod-
ying the configuration of Patent Document 1.
[0033] Note that the narrow-width part 33 is not limited
to the configuration illustrated in Fig. 2. For example, the
narrow-width part 33 may be provided so that its axial
direction is diagonal to the axial direction of the flat wire
30 as illustrated in Fig. 5. Further, the narrow-width part
33 may deviate toward any one side in the width direction
as illustrated in Fig. 6, and a configuration in which the
cut part 34 does not exist on one side in the width direction
may be employed.
[0034] Further, the narrow-width part 33 may be pro-
vided such that it is slightly wider on its tip side than on
its root side as illustrated in Fig. 7. In this case, the narrow-
width part 33 on the tip side can be made to function as
a pulling-out preventer when it is stuck into the inner cyl-
inder part 42.
[0035] Further, a configuration in which curved surface
parts 36 smoothly connecting the stepped parts 35 and
the side surfaces 33a of the narrow-width part 33 are
provided between them as illustrated in Fig. 8 can also
be employed. In the case of providing the curved surface
parts 36, it becomes possible to prevent places where
stress concentrates from being formed between the
stepped parts 35 and the narrow-width parts 33.
[0036] Incidentally, the formation of the cut parts 34 on
the tip side of the coil end part 32 may lead to the cross-
sectional area of the narrow-width part 33 still insufficient
to the diameter of the sleeve 40 in the case where the
narrow-width part 33 is formed. In this case, once the cut
parts 34 are formed to form the narrow-width part 33, the
aspect ratio increases. Therefore, it becomes difficult to
perform processing by bending the coil end part 32 into
the V-shape to introduce it into the inner cylinder part 42
or the like.
[0037] In this case, the problem of the insufficient
cross-sectional area can be solved as follows.
[0038] Fig. 9 is a plan view for explaining a solving

technique when the cross-sectional area of the narrow-
width part 33 is insufficient, and is a plan view illustrating
a state before a folded part 33b is formed at the narrow-
width part 33. Further, Fig. 10 is a plan view illustrating
a state after the folded part 33b is formed at the narrow-
width part 33 from the state in Fig. 9. Fig. 11 is a side
view of the configuration of Fig. 10. As illustrated in Fig.
9, a length L1 of the narrow-width part 33 is provided to
be sufficiently longer than a length L2 from the opening
end portion to the inner projecting part 43 in the inner
cylinder part 42.
[0039] With respect to the narrow-width part 33 having
the length L1 being the sufficient length, the narrow-width
part 33 on the tip side is folded back toward the main
wire part 31 to form the folded part 33b as illustrated in
Fig. 10 and Fig. 11. In other words, on the tip side of the
narrow-width part 33, the folded part 33b is provided. In
this event, in the narrow-width part 33, the length from
its root to a curved region of the folded part 33b being
the tip portion in the longitudinal direction is longer than
the above-described length L2, and the cross-sectional
area is secured over the entire length of the inserted part.
[0040] The folded part 33b is inserted into the inner
cylinder part 42 in addition to the narrow-width part 33
as described above, whereby the conductor to be stuck
into the inner cylinder part 42 is the narrow-width part 33
and the folded part 33b. This makes it possible to in-
crease the cross-sectional area of the conductor to be
stuck into the inner cylinder part 42, and thereby provide
the same effect as that in the case of inserting the addi-
tional connecting member in Patent Document 1.

<Regarding effect>

[0041] According to the coil end connecting structure
11 in the above configuration, the flat wire 30 is cut out
at least on one side in its width direction to form the cut
part 34 to thereby form the narrow-width part 33. Then,
the narrow-width part 33 is inserted into the inner cylinder
part 42 of the sleeve 40, and thereafter the outer periph-
eral surface of the sleeve 40 is crashed to form the crimp
part 44. Thus, since the narrow-width part 33 small in
width dimension is inserted into the inner cylinder part
42, the diameter of the sleeve 40 can be small.
[0042] Further, while the diameter of the sleeve 40 de-
creases, the aspect ratio of the narrow-width part 33 in-
creases. Therefore, the ratio of the narrow-width part 33
being a conductor portion in the cross-sectional area of
the inner cylinder part 42 increases. This eliminates the
need to insert, into the inner cylinder part 42, the addi-
tional connecting member which may be necessary in
Patent Document 1.
[0043] Further, it is unnecessary to deform the coil end
part 32 into the V-shape and it becomes unnecessary to
insert the additional connecting member into the inner
cylinder part 42, unlike the conventional configuration.
Therefore, the labor such as bending the coil end part
into the V-shape and sticking the additional connecting
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member into the inner cylinder part can be omitted to
reduce the man-hour.
[0044] Further, the cut parts 34 are provided on both
sides in the width direction of the narrow-width part 33 in
this embodiment. This can prevent the sleeve 40 from
deviating toward any one side in the width direction with
respect to the flat wire 30 when the narrow-width part 33
is inserted into the inner cylinder part 42 of the sleeve 40.
[0045] Further, in this embodiment, the inner projecting
part 43 projecting to the inside of the inner cylinder part
42 is formed at the middle portion in the longitudinal di-
rection of the sleeve 40, by denting the outer peripheral
surface of the cylinder body part 41 toward the inner cyl-
inder part 42 side. Further, the narrow-width part 33 is
provided to have a length equal to or smaller than that
of the inner projecting part 43, and the stepped parts 35
of the narrow-width part 33 come into contact with the
end surface of the sleeve 40. Therefore, by bringing the
stepped parts 35 into contact with the end surface of the
sleeve 40, the narrow-width part 33 can be accurately
positioned with respect to the sleeve 40.
[0046] Further, between the stepped parts 35 and the
side surfaces 33a of the narrow-width part 33, the curved
surface parts 36 smoothly connecting them are provided
in this embodiment. Therefore, it is possible to prevent
places where stress concentrates from being formed be-
tween the stepped parts 35 and the narrow-width parts
33.
[0047] Further, the folded part 33b is provided at the
narrow-width part 33, and the folded part 33b is folded
back toward the root side of the narrow-width part 33 in
this embodiment. Therefore, even when the cross-sec-
tional area of only the narrow-width part 33 is insufficient
with respect to the sleeve 40, a sufficient cross-sectional
area with respect to the sleeve 40 can be secured by
inserting also the folded part 33b into the inner cylinder
part 42. In other words, the cross-sectional area of the
conductor portion can be increased to be double with
respect to the inner diameter of the inner cylinder part
42, thereby making it possible to rapidly increase the re-
quired cross-sectional area of the conductor portion.

<Modification example>

[0048] One embodiment of the present invention has
been described above, and the present invention is var-
iously modified other than the above. Hereinafter, they
will be described.
[0049] In the above-described embodiment, a not-il-
lustrated cable of electric instrument to be stuck into the
inner cylinder part 42 from its opening on the other end
side is not included as the coil end connecting structure
11. However, the cable may be included in the concept
of the coil end connecting structure 11.
[0050] Further, regarding the end connecting member,
the case where a sleeve in an entirely cylindrical shape
is used is described in the above-described embodiment.
However, the end connecting member is not limited to

the sleeve in an entirely cylindrical shape. For example,
a crimp contact may be used as the end connecting mem-
ber.
[0051] Further, the winding structure 10 is not particu-
larly referred to in this embodiment. However, the winding
structure 10 may constitute, for example, a reactor, and
may be constitute a transformer or the like.

Claims

1. A coil end connecting structure for connecting a coil
end extending from a coil winding part formed by
winding a flat wire, the coil end connecting structure
comprising:

a narrow-width part which is formed by forming
a cut part made by cutting out the coil end part
on a tip side at least on one side in a width di-
rection thereof;
an end connecting member which includes a cyl-
inder body part in a cylindrical shape and in
which the narrow-width part is inserted in an in-
ner cylinder part of the cylinder body part; and
a crimp part which crimps the cylinder body part
to electrically connect the narrow-width part and
the end connecting member.

2. The coil end connecting structure according to claim
1,
wherein the cut parts are provided on both sides in
the width direction of the narrow-width part.

3. The coil end connecting structure according to claim
1,
wherein an inner projecting part projecting to an in-
side of the inner cylinder part is formed at a middle
portion in a longitudinal direction of the end connect-
ing member, by denting an outer peripheral surface
of the cylinder body part toward the inner cylinder
part side, and
wherein the narrow-width part is provided to have a
length equal to or smaller than a length of the inner
projecting part, and a stepped part of the narrow-
width part comes into contact with an end surface of
the end connecting member.

4. The coil end connecting structure according to claim
3,
wherein between the stepped part and a side surface
of the narrow-width part, a curved surface part is
provided which smoothly connects the stepped part
and the side surface of the narrow-width part.

5. The coil end connecting structure according to claim
1,
wherein the narrow-width part is provided with a fold-
ed part, and the folded part is folded back toward a
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root side of the narrow-width part.

6. The coil end connecting structure according to claim
2,
wherein the narrow-width part is provided with a fold-
ed part, and the folded part is folded back toward a
root side of the narrow-width part.

7. The coil end connecting structure according to claim
3,
wherein the narrow-width part is provided with a fold-
ed part, and the folded part is folded back toward a
root side of the narrow-width part.

8. The coil end connecting structure according to claim
4,
wherein the narrow-width part is provided with a fold-
ed part, and the folded part is folded back toward a
root side of the narrow-width part.

11 12 
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