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(54) CONNECTION STRUCTURE OF ELECTRICAL EQUIPMENT

(57) Provided is a connection structure of electrical
equipment configured to enable improvement in durabil-
ity of a plate spring while reducing manufacturing cost
by reducing the number of components and reducing the
number of assembly steps. A plate spring 21 includes a
fixed portion 22, an electrical wire retaining portion 26
continuing from a circular arc-shaped circular arc bent
portion 25 provided between the fixed portion and the
electrical wire retaining portion, and plastic deformation
preventing portions 27 extending from the fixed portion
toward the electrical wire retaining portion. The plate
spring is arranged in an electrical wire insertion space
10a such that the fixed portion is fixed to a fixed contact
15 at a position facing a contact point portion 15d, the
circular arc bent portion is arranged to protrude in a di-
rection away from the contact point portion, and the elec-
trical wire retaining portion traverses near an opening
portion of an electrical wire insertion inlet 12a to allow a
leading end of the electrical wire retaining portion to ex-
tend toward the contact point portion. When the electrical
wire retaining portion is moved in the direction away from
the contact point portion by a tool S inserted from a tool
insertion hole 13, the electrical wire retaining portion
abuts with the plastic deformation preventing portion to
prevent plastic deformation of the circular arc bent por-
tion.
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Description

Technical Field

[0001] The present invention relates to connection
structures of electrical equipment by which an electrical
wire to be connected to an electromagnetic contactor or
the like is elastically retained.

Background Art

[0002] PTL 1 is one example of the connection struc-
tures of electrical equipment by which an electrical wire
is elastically retained and connected.
[0003] The connection structure of electrical equip-
ment disclosed in PTL 1 includes a case formed with
electrical wire insertion inlets and tool insertion holes
communicating with electrical wire insertion spaces in-
side the case. Additionally, inside the case are provided
terminal devices, plate springs, and plastic deformation
preventing members (referred to as ribs in PTL 1) for
preventing plastic deformation of the plate springs.
[0004] Each plate spring includes a base portion and
a tabular electrical wire retaining portion (referred to as
plate spring portion in PTL 1) formed from the base por-
tion via a curved portion therebetween, in which the elec-
trical wire retaining portion traverses near an opening
portion of the electrical wire insertion inlet inside the case,
and a leading end of the electrical wire retaining portion
is arranged facing the terminal device.
[0005] When an electrical wire inserted from one of the
electrical wire insertion inlets enters between the leading
end of the electrical wire retaining portion and the terminal
device, the leading end of the electrical wire retaining
portion presses the electrical wire against the terminal
device side by elastic force of the curved portion to elas-
tically retain the electrical wire.
[0006] In addition, when a tool inserted from the cor-
responding one of the tool insertion holes is brought into
contact with the electrical wire retaining portion to deform
the curved portion such that the electrical wire retaining
portion moves to the base portion side, retention of the
electrical wire between the leading end of the electrical
wire retaining portion and the terminal device is released,
whereby the electrical wire can be pulled out.
[0007] Herein, to prevent plastic deformation of the
curved portion of the plate spring due to excessive de-
formation when pulling out the electrical wire by using a
tool such as a flathead screwdriver, the electrical wire
retaining portion is adapted to abut with the plastic de-
formation preventing members arranged inside the case
in a region where the curved portion of the plate spring
elastically deforms.

Citation List

Patent Literature

[0008] PTL 1: JP 2018-56077 A

Summary of Invention

Technical Problem

[0009] As described above, in the connection structure
of electrical equipment disclosed in PTL 1, the plastic
deformation preventing members are arranged inside the
case to prevent plastic deformation of the curved portion
of the plate spring, thereby improving durability of the
plate spring. However, arranging the plastic deformation
preventing members increases the number of compo-
nents in electrical equipment, and also increases the
number of assembly steps, which may increase manu-
facturing cost.
[0010] Accordingly, it is an object of the present inven-
tion to provide a connection structure of electrical equip-
ment that enables improvement in durability of a plate
spring while achieving reduction of manufacturing cost
by reducing the number of components and reducing the
number of assembly steps.

Solution to Problem

[0011] To achieve the above object, a connection
structure of electrical equipment according to one aspect
of the present invention includes a case including an elec-
trical wire insertion space inside the case, an electrical
wire insertion inlet included in the case to insert an elec-
trical wire into the electrical wire insertion space from
outside through the inlet, a tool insertion hole included in
the case to insert a tool into the electrical wire insertion
space from outside through the hole, a fixed contact in-
cluding a contact point portion arranged along a direction
in which the electrical wire is inserted in the electrical
wire insertion space, the electrical wire being electrically
connected to the contact point portion, and a plate spring
arranged in the electrical wire insertion space and con-
figured to press the electrical wire inserted through the
electrical wire insertion inlet against the contact point por-
tion by elastic force. Additionally, the plate spring in-
cludes a tabular fixed portion to be fixed to the fixed con-
tact, a tabular electrical wire retaining portion continuing
from a circular arc-shaped circular arc bent portion pro-
vided between the fixed portion and the electrical wire
retaining portion, and a plastic deformation preventing
portion extending from the fixed portion toward the elec-
trical wire retaining portion. Then, the plate spring is con-
figured such that when the tool inserted through the tool
insertion hole contacts with the electrical wire retaining
portion, and moves the electrical wire retaining portion
in a direction away from the contact point portion, the
electrical wire retaining portion abuts with the plastic de-
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formation preventing portion to prevent plastic deforma-
tion of the circular arc bent portion.

Advantageous Effects of Invention

[0012] The connection structure of electrical equip-
ment according to the present invention enables im-
provement in durability of a plate spring while achieving
reduction of manufacturing cost by reducing the number
of components and reducing the number of assembly
steps.

Brief Description of Drawings

[0013]

FIG. 1 is a perspective view illustrating an electro-
magnetic contactor according to the present inven-
tion;
FIG. 2 is a plan view illustrating the electromagnetic
contactor according to the present invention;
FIG. 3 is a plan view of the electromagnetic contactor
according to the present invention, in which a case
cover body thereof is removed;
FIG. 4 is a diagram taken along arrow line II-II of FIG.
2 including a connection structure of a first embodi-
ment according to the present invention;
FIG. 5 is a diagram illustrating a state where an elec-
trical wire is elastically retained in the connection
structure of the first embodiment;
FIGS. 6A and 6B are diagrams illustrating a plate
spring included in the connection structure of the first
embodiment;
FIG. 7 is a diagram illustrating a state where elastic
retention of the electrical wire is released by using a
tool in the connection structure of the first embodi-
ment;
FIG. 8 is a diagram illustrating a plate spring of a
second embodiment; and
FIG. 9 is a diagram illustrating a plate spring of a
third embodiment.

Description of Embodiments

[0014] Next, the first through third embodiments of the
present invention will be described with reference to the
drawings. In the following description of the drawings,
the same or similar portions are denoted by the same or
similar reference signs. However, it should be noted that
the drawings are schematic, and the relationships be-
tween thickness and planar dimensions, the thickness
ratios between respective layers, and the like are differ-
ent from actual ones. Thus, specific thicknesses and di-
mensions should be determined in consideration of the
following description. Moreover, it is obvious that there
are some differences in mutual dimensional relationships
and ratios between the drawings.
[0015] In addition, the first through third embodiments

depicted below exemplify devices and methods for em-
bodying the technological idea of the present invention,
in which the technological idea of the invention does not
specify the materials, shapes, structures, arrangements,
and the like of components to those described below.
Various modifications can be made to the technological
idea of the present invention without departing from the
technological scope prescribed by the claims.

[Structure of Electromagnetic Contactor of First Embod-
iment]

[0016] FIGS. 1 to 7 illustrate an electromagnetic con-
tactor 1 according to the present invention configured to
open and close a current path between a power source
and a load. Note that, in FIGS. 1 to 5 and FIG. 7, sign X
represents a first direction, sign Y represents a second
direction orthogonal to the first direction X, and sign Z
represents a third direction orthogonal to a virtual plane
including the first direction X and the second direction Y.
[0017] The electromagnetic contactor 1 includes a
case 2 (see FIG. 1), a contact point mechanism 3 (see
FIG. 3) housed in the case 2, and an electromagnet unit
4 (see FIG. 4) housed in the case 2 and configured to
drive the contact point mechanism 3.
[0018] The case 2 includes a case main body 5 having
a bottomed rectangular parallelepiped shape and includ-
ing an opening portion formed on one side of the third
direction Z and a case cover body 6 detachably mounted
on the case main body 5 while covering the opening por-
tion, as illustrated in FIG. 1 and FIG. 4.
[0019] As illustrated in FIG. 4, in a central region of the
case main body 5 are formed a contact point mechanism
housing portion 7 configured to house the contact point
mechanism 3 and an electromagnet unit housing portion
8. The contact point mechanism housing portion 7 hous-
es the contact point mechanism 3, and the electromagnet
unit housing portion 8 houses the electromagnet unit 4.
[0020] As illustrated in FIG. 3, on both sides of the first
direction X of the case main body 5 with the contact point
mechanism housing portion 7 therebetween are formed
a plurality of pairs of electrical wire insertion spaces 10a
to 10e, and partition walls 11 are provided between the
adjacent electrical wire insertion spaces 10a to 10e.
[0021] Additionally, as illustrated in FIG. 4, on a front
plate 6a of the case cover body 6 are provided a pair of
electrical wire insertion inlets 12a configured to commu-
nicate with a pair of electrical wire insertion spaces 10a.
[0022] The pair of electrical wire insertion inlets 12a
each includes two electrical wire insertion inlets 12a1 and
12a2 for each of the electrical wire insertion spaces 10a,
as illustrated in FIG. 2.
[0023] In addition, on the front plate 6a of the case
cover body 6 are formed a plurality of pairs of electrical
wire insertion inlets 12b to 12e aligned in the second
direction Y with respect to the pair of electrical wire in-
sertion inlets 12a. The plurality of pairs of electrical wire
insertion inlets 12b to 12e allow for communication be-
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tween an outside of the case cover body 6 and the plu-
rality of pairs of electrical wire insertion spaces 10b to
10e. The plurality of pairs of electrical wire insertion inlets
12b to 12e also include each two electrical wire insertion
inlets for the electrical wire insertion spaces 10b to 10e.
[0024] In the electromagnetic contactor 1 of the first
embodiment, among the plurality of pairs of electrical wire
insertion inlets 12a to 12e, six pairs of electrical wire in-
sertion inlets 12a to 12c are used for main circuit termi-
nals, a pair of electrical wire insertion inlets 12d are used
for auxiliary terminals, and a pair of electrical wire inser-
tion inlets 12e are used for coil terminals of the electro-
magnet unit 4.
[0025] Additionally, as illustrated in FIGS. 1, 2, and 4,
insertion holes 13 are formed on the front plate 6a of the
case cover body 6 to insert a tool S, which will be de-
scribed later. The insertion holes 13 communicate with
the electrical wire insertion spaces 10a to 10e near the
plurality of pairs of electrical wire insertion inlets 12b to
12e. The insertion holes 13 are formed corresponding to
each two electrical wire insertion inlets of the plurality of
pairs of electrical wire insertion inlets 12a to 12e.
[0026] On the other hand, the contact point mechanism
3 includes a plurality of pairs of fixed contacts 15 spaced
apart from each other in the first direction X and fixed to
the case main body 5 and a plurality of movable contacts
16 contactable with and separable from each pair of fixed
contacts 15, as illustrated in FIG. 3.
[0027] The plurality of movable contacts 16 are fixed
to a movable contact support member 17 extending in
an elongated manner in the second direction Y at a pre-
determined interval along the first direction X. When a
coil of the electromagnet unit 4 is excited, the movable
contact support member 17 moves to a downward direc-
tion in FIG. 3 in the second direction Y via an unillustrated
drive lever, whereby each of the plurality of movable con-
tacts 16 fixed to the movable contact support member
17 contacts with each pair of fixed contacts 15. As a re-
sult, the fixed contacts 15 on one side of the first direction
X are electrically conducted with the fixed contacts 15 on
the other side of the first direction X via the movable con-
tacts 16, whereby the current path is closed.
[0028] On the other hand, when the coil of the electro-
magnet unit 4 goes into a non-excited state, the movable
contact support member 17 moves to an upward direction
in FIG. 3 in the second direction Y due to action of an
unillustrated return spring, whereby each of the plurality
of movable contacts 16 fixed to the movable contact sup-
port member 17 is separated from each pair of fixed con-
tacts 15. As a result, the fixed contacts 15 on the one
side of the first direction X are disconnected from the
fixed contacts 15 on the other side thereof.
[0029] As illustrated in FIG. 4, in each of the pair of
electrical wire insertion spaces 10a provided in the case
main body 5 is arranged a spring terminal 20 configured
to connect an electrical wire W, which will be described
later, to the fixed contact 15.
[0030] In each of the other plurality of pairs of electrical

wire insertion spaces 10b to 10e as well is arranged a
spring terminal 20 having the same structure as the
spring terminal 20 configured to connect the electrical
wire W arranged in each of the pair of electrical wire in-
sertion spaces 10a of FIG. 4 to the fixed contact 15.
[0031] As illustrated in FIG. 5, the electrical wire W
includes a core wire W1 formed using multiple metal
wires and an insulative coating W2 coating an outer pe-
riphery of the core wire W1. When connecting the elec-
trical wire W to the fixed contact 15, a leading end portion
of the insulative coating W2 is removed to expose only
a predetermined part of the core wire W1.
[0032] The structure of the fixed contacts 15 will be
described with reference to FIG. 3 and FIG. 5.
[0033] Each fixed contact 15 includes a tabular fixed
contact point portion 15a with which each movable con-
tact 16 contacts, a tabular base plate portion 15b bent in
a direction extending in the third direction Z, a tabular
seat plate portion 15c bent in a direction extending in the
first direction X from the base plate portion 15b, and a
tabular, plate spring-side contact point portion 15d bent
parallel with the base plate 15b from the seat plate portion
15c in a direction extending in the third direction Z. The
fixed contacts 15 are formed by punching out and bend-
ing a metal plate.
[0034] As illustrated in FIG. 3, the fixed contact 15 pro-
vided in the electrical wire insertion space 10a is fixed to
the case main body 5 in such a state that the fixed contact
point portion 15a is positioned in the contact point mech-
anism housing portion 7, and the base plate portion 15b,
the seat plate portion 15c, and the plate spring-side con-
tact point portion 15d are arranged along an inner wall
of the case main body 5 forming the electrical wire inser-
tion space 10a.
[0035] The fixed contacts 15 provided in the other plu-
rality of pairs of electrical wire insertion spaces 10b to
10e are also fixed to the case main body 5 in such a state
that the fixed contact point portion 15a is positioned in
the contact point mechanism housing portion 7, and the
base plate portion 15b, the seat plate portion 15c, and
the plate spring-side contact point portion 15d are posi-
tioned in the electrical wire insertion spaces 10b to 10e.
[0036] As illustrated in FIG. 5, an engagement claw 32
serving as a come-off stopping portion is formed to pro-
trude on an inner wall of the base plate portion 15b of
the fixed contact 15.
[0037] A fitting hole 33 serving as a movement restrain-
ing portion is formed on the seat plate portion 15c at a
position close to the base plate portion 15b of the fixed
contact 15.
[0038] The above-mentioned spring terminal 20 in-
cludes a plate spring 21 and the plate spring-side contact
point portion 15d of the fixed contact 15, as illustrated in
FIG. 5.
[0039] As illustrated in FIG. 6A, the plate spring 21 in-
cludes a tabular fixed portion 22, a tabular first inclined
portion 24 continuing from an obtuse angle-shaped ob-
tuse angular bent portion 23 provided between a longi-
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tudinal end of the fixed portion 22 and the first inclined
portion 24, a tabular electrical wire retaining portion 26
extending in substantially the same direction as the first
inclined portion 24 from a circular arc-shaped circular arc
bent portion 25 provided between the first inclined portion
24 and the electrical wire retaining portion 26, and a pair
of plastic deformation preventing portions 27 and 27 ex-
tending from both widthwise sides of the first inclined
portion 24 toward the electrical wire retaining portion 26.
[0040] As illustrated in FIG. 6B, in the plate spring 21
is formed a slit 28 extending in a widthwise central portion
of the electrical wire retaining portion 26, whereby the
circular arc bent portion 25 is divided into two divided
circular arc bent portions 25a and 25b, and the electrical
wire retaining portion 26 is also divided into two divided
electrical wire retaining portions 26a and 26b.
[0041] The fixed portion 22, the obtuse angular bent
portion 23, the first inclined portion 24, the circular arc
bent portion 25 (the divided circular arc bent portions 25a
and 25b), the electrical wire retaining portion 26 (the di-
vided electrical wire retaining portions 26a and 26b), and
the pair of plastic deformation preventing portions 27 and
27 forming the plate spring 21 are formed by bending a
single long metal plate.
[0042] A fitting protrusion 34 is formed at a lower end
of the fixed portion 22 of the plate spring 21, and an en-
gagement through hole 35 is formed in the fixed portion
22.
[0043] Then, as illustrated in FIG. 5, the plate spring
21 is connected to the fixed contact 15 in such a state
that the fixed portion 22 of the plate spring 21 is arranged
along the base plate portion 15b of the fixed contact 15
arranged in one of the pair of electrical wire insertion
spaces 10a, the fitting protrusion 34 at the lower end of
the fixed portion 22 is fitted into the fitting hole 33 of the
base plate portion 15b, and the engagement claw 32 of
the base plate portion 15b is engaged in the engagement
through hole 35 of the fixed portion 22.
[0044] The plate spring 21 in the same structure is also
connected to the fixed contact 15 arranged in the other
one of the pair of electrical wire insertion spaces 10a, as
well as the plate spring 21 in the same structure is also
connected to the fixed contacts 15 arranged in the other
plurality of pairs of electrical wire insertion spaces 10b
to 10e.
[0045] When the case cover body 6 is mounted on the
case main body 5, the divided electrical wire retaining
portion 26a of the plate spring 21 arranged in each of the
plurality of pairs of electrical wire insertion spaces 10a
of the case main body 5 is arranged at a position facing
one of the two electrical wire insertion inlets 12a1 and
12a2 forming the electrical wire insertion inlet 12a illus-
trated in FIG. 2. Additionally, the divided electrical wire
retaining portion 26b of the plate spring 21 is arranged
at a position facing the other one of the two electrical wire
insertion inlets 12a1 and 12a2. In addition, at each two
electrical wire insertion inlets forming each of the other
plurality of pairs of electrical wire insertion inlets 12b to

12e is arranged the divided electrical wire retaining por-
tion 26a or 26b at a position facing each inlet.
[0046] Then, as illustrated in FIG. 5, the core wire W1
of the electrical wire W inserted in the electrical wire in-
sertion space 10a from the electrical wire insertion inlet
12a1, which is one of the electrical wire insertion inlets
12a, is elastically retained between the leading end of
the divided electrical wire retaining portion 26a of the
plate spring 21 and the plate spring-side contact point
portion 15d of the fixed contact 15. In addition, although
not illustrated, the core wire W1 of the electrical wire W
inserted in the electrical wire insertion space 10a from
the electrical wire insertion inlet 12a2, which is the other
one of the electrical wire insertion inlets 12a, and the core
wires W1 of the electrical wires W inserted in each of the
other pairs of electrical wire insertion inlets 12b to 12e
are also each elastically retained between the leading
end of the divided electrical wire retaining portion 26b of
the plate spring 21 and the plate spring-side contact point
portion 15d of the fixed contact 15.
[0047] Furthermore, as illustrated in FIG. 7, when the
divided electrical wire retaining portion 26a is moved in
a direction away from the plate spring-side contact point
portion 15d by the tool S such as a flathead screwdriver
inserted into the electrical wire insertion space 10a from
the insertion hole 13, the elastic retention of the core wire
W1 between the plate spring-side contact point portion
15d of the fixed contact 15 and the divided electrical wire
retaining portion 26a is released. The divided electrical
wire retaining portion 26a moved in the direction away
from the plate spring-side contact point portion 15d abuts
with a leading end of the plastic deformation preventing
portion 27 extending from one of both widthwise sides of
the first inclined portion 24. In this manner, the divided
electrical wire retaining portion 26a abutting with the plas-
tic deformation preventing portion 27 is restrained from
moving in the direction away from the plate spring-side
contact point portion 15d.
[0048] Thus, abutment of the divided electrical wire re-
taining portion 26a with the plastic deformation prevent-
ing portion 27 restrains the divided electrical wire retain-
ing portion 26a from moving in the direction away from
the plate spring-side contact point portion 15d, thereby
allowing movement of the divided electrical wire retaining
portion 26a in a region where the divided circular arc bent
portion 25a elastically deforms, and restraining the divid-
ed electrical wire retaining portion 26a from moving so
much as to cause plastic deformation of the divided cir-
cular arc bent portion 25a, so that plastic deformation of
the divided circular arc bent portion 25a is prevented.
[0049] In addition, although not illustrated, even when
the divided electrical wire retaining portion 26b is moved
in the direction away from the plate spring-side contact
point portion 15d by using the tool S, elastic retention of
the core wire W1 between the divided electrical wire re-
taining portion 26b and the plate spring-side contact point
portion 15d is released. Then, the divided electrical wire
retaining portion 26b moved in the direction away from
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the plate spring-side contact point portion 15d abuts with
a leading end of the plastic deformation preventing por-
tion 27 extending from the other one of both widthwise
sides of the first inclined portion 24. This allows move-
ment of the divided electrical wire retaining portion 26b
in the region where the divided circular arc bent portion
25b elastically deforms, and restrains the divided elec-
trical wire retaining portion 26b from moving so much as
to cause plastic deformation of the divided circular arc
bent portion 25b, so that plastic deformation of the divided
circular arc bent portion 25b is prevented.
[0050] It should be noted that the tool insertion hole
described in the present invention corresponds to the
insertion hole 13, the contact point portion described in
the present invention corresponds to the plate spring-
side contact point portion 15d, the electrical wire retaining
portion described in the present invention corresponds
to the divided electrical wire retaining portion 26a or 26b,
and the plastic deformation preventing portion described
in the present invention corresponds to the pair of plastic
deformation preventing portions 27 and 27.
[0051] Next, a description will be given of advanta-
geous effects of the connection structure of the electro-
magnetic contactor 1 of the above-described first em-
bodiment including the spring terminal 20.
[0052] In the first embodiment, the movement of the
divided electrical wire retaining portion 26a (or the divided
electrical wire retaining portion 26b) in the direction away
from the plate spring side-contact point portion 15d by
the tool S inserted in the electrical wire insertion space
10a from the insertion hole 13 releases the elastic reten-
tion of the core wire W1 between the divided electrical
wire retaining portion 26a (or the divided electrical wire
retaining portion 26b) and the plate spring-side contact
point portion 15d of the fixed contact 15. Then, the divided
electrical wire retaining portion 26a (or the divided elec-
trical wire retaining portion 26b) moved in the direction
away from the plate spring-side contact point portion 15d
abuts with the leading end of the plastic deformation pre-
venting portion 27 extending from the first inclined portion
24. As a result, the plate spring 21 allows movement of
the divided electrical wire retaining portion 26a (or the
divided electrical wire retaining portion 26b) in the region
where the divided circular arc bent portion 25a (or the
divided circular arc bent portion 25b) elastically deforms,
and restrains the divided electrical wire retaining portion
26a (or the divided electrical wire retaining portion 26b)
from moving so much as to cause plastic deformation of
the divided circular arc bent portion 25a (or the divided
circular arc bent portion 25b) . Accordingly, since plastic
deformation of the divided circular arc bent portion 25a
(or the divided circular arc bent portion 25b) is prevented,
durability of the plate spring 21 can be improved.
[0053] In addition, the connection structure of the elec-
tromagnetic contactor 1 of the first embodiment is a struc-
ture in which the plastic deformation preventing portions
27 configured to improve durability of the plate spring 21
are integrated with the plate spring 21, and it is therefore

unnecessary to arrange a component for improving the
durability of the plate spring 21 in the case 2, as in the
conventional equipment. Thus, the number of compo-
nents is reduced, and also the number of assembly steps
is reduced, thereby enabling reduction of manufacturing
cost.
[0054] Additionally, since the plate spring 21 of the first
embodiment includes the obtuse angular bent portion 23,
the divided electrical wire retaining portions 26a and 26b
having a desired length can be provided to obtain a large
elastic retaining force. In other words, providing the ob-
tuse angular bent portion 23 in the plate spring 21 of the
first embodiment allows the plate spring 21 to be a mem-
ber having low height, and also allows the divided elec-
trical wire retaining portions 26a and 26b to be provided
with a desired length. As a result, using the plate spring
21 having low height enables the electrical wire insertion
spaces 10a to 10e in the entire case 2 to be designed
into small spaces, so that the electromagnetic contactor
1 can be miniaturized. At the same time, providing the
divided electrical wire retaining portions 26a and 26b hav-
ing a desired length can ensure retention of the core wire
W1 of the electrical wire W.
[0055] Furthermore, since the obtuse angular bent por-
tion 23 is formed, the first inclined portion 24 and the
electrical wire retaining portion 26 (the divided electrical
wire retaining portions 26a and 26b) are arranged sub-
stantially parallel to and close to each other at both lon-
gitudinal ends of the circular arc bent portion 25 (the di-
vided circular arc bent portions 25a and 25b), and the
pair of plastic deformation preventing portions 27 and 27
having short length extend from the first inclined portion
24 toward the electrical wire retaining portion 26. Due to
formation of the pair of plastic deformation preventing
portions 27 and 27 into the shape short in length, stress
applied upon abutment of the divided electrical wire re-
taining portions 26a and 26b therewith is distributed to
the first inclined portion 24, so that deformation of the
pair of plastic deformation preventing portions 27 and 27
due to stress concentration can also be prevented.

[Plate Spring of Second Embodiment]

[0056] Next, FIG. 8 illustrates the structure of a plate
spring 40 of a second embodiment included in the above-
described spring terminal 20. Note that the same com-
ponents as those illustrated in FIGS. 1 to 7 are denoted
by the same signs, and a description thereof will be omit-
ted.
[0057] The plate spring 40 of FIG. 8 includes a pair of
plastic deformation preventing portions 41 and 41 ex-
tending from both widthwise sides of the first inclined
portion 24 toward the electrical wire retaining portion 26
(the divided electrical wire retaining portions 26a and
26b).
[0058] A description will be given of the shape of the
plastic deformation preventing portions 41.
[0059] Both widthwise edge portions of the first inclined
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portion 24 of the plate spring 40 are formed by cutting
out along a longitudinal direction of the first inclined por-
tion 24 by a predetermined length. As a result, the cutout
portions are each formed into a rectangular plate member
with a longitudinal one end connected to the first inclined
portion 24.
[0060] Then, the rectangular plate members are
formed into a curved shape so as to protrude toward the
fixed portion 22 side, thereby forming the plastic defor-
mation preventing portions 41.
[0061] When the spring terminal 20 including the plate
spring 40 of the second embodiment formed as above is
employed in the connection structure of the electromag-
netic contactor 1, elastic retention of the core wire W1
between the divided electrical wire retaining portion 26a
(or the divided electrical wire retaining portion 26b) and
the plate spring-side contact point portion 15d of the fixed
contact 15 is released by moving the divided electrical
wire retaining portion 26a (or the divided electrical wire
retaining portion 26b) of the plate spring 40 in a direction
away from the plate spring-side contact point portion 15d
by the tool S inserted into the electrical wire insertion
space 10a from the insertion hole 13. The divided elec-
trical wire retaining portion 26a (or the divided electrical
wire retaining portion 26b) moved in the direction away
from the plate spring-side contact point portion 15d abuts
with a leading end of the plastic deformation preventing
portion 41 extending from one of both widthwise sides of
the first inclined portion 24 of the plate spring 40. Then,
the divided electrical wire retaining portion 26a (or the
divided electrical wire retaining portion 26b) abutting with
the plastic deformation preventing portion 41 is re-
strained from moving in the direction away from the plate
spring-side contact point portion 15d. In this manner, the
divided electrical wire retaining portion 26a (or the divided
electrical wire retaining portion 26b) is restrained from
moving in the direction away from the plate spring-side
contact point portion 15d by abutment thereof with one
of the plastic deformation preventing portions 41, thereby
allowing the divided electrical wire retaining portion 26a
(or the divided electrical wire retaining portion 26b) to
move in the region where the divided circular arc bent
portion 25a (or the divided circular arc bent portion 25b)
elastically deforms, and restraining the divided electrical
wire retaining portion 26a (or the divided electrical wire
retaining portion 26b) from moving so much as to cause
plastic deformation of the divided circular arc bent portion
25a (or the divided circular arc bent portion 25b) to pre-
vent plastic deformation of the divided circular arc bent
portion 25a (or the divided circular arc bent portion 25b),
so that durability of the plate spring 40 can be improved.
[0062] In addition, the plate spring 40 of the second
embodiment also is of a structure in which the plastic
deformation preventing portions 41 are integrated with
the plate spring 40. Thus, manufacturing cost can be re-
duced by reducing the number of components and re-
ducing the number of assembly steps.
[0063] Additionally, the pair of plastic deformation pre-

venting portions 41 and 41 formed on both widthwise
sides of the first inclined portion 24 of the plate spring 40
of the second embodiment are formed into the curved
shape so as to protrude toward the fixed portion 22 side.
Thus, impact applied upon abutment with the divided
electrical wire retaining portions 26a and 26b can be ab-
sorbed by elastic deformation of the plastic deformation
preventing portions 41 due to change in curvature of their
own curved shape by themselves. Accordingly, the plate
spring 40 including the pair of plastic deformation pre-
venting portions 41 and 41 having the curved shape can
further improve its durability.

[Plate Spring of Third Embodiment]

[0064] Next, FIG. 9 illustrates the structure of a plate
spring 42 of a third embodiment.
[0065] The plate spring 42 of FIG. 9 includes a pair of
plastic deformation preventing portions 43 and 43 ex-
tending from both widthwise sides of the fixed portion 22
toward the electrical wire retaining portion 26 (the divided
electrical wire retaining portions 26a and 26b).
[0066] The plastic deformation preventing portions 43
are formed by bending rectangular portions formed to
protrude from both widthwise sides of the tabular fixed
portion 22 at a right angle to the fixed portion 22.
[0067] When the spring terminal 20 including the plate
spring 42 of the third embodiment formed as above is
employed in the connection structure of the electromag-
netic contactor 1, elastic retention of the core wire W1
between the divided electrical wire retaining portion 26a
(or the divided electrical wire retaining portion 26b) and
the plate spring-side contact point portion 15d of the fixed
contact 15 is released by moving the divided electrical
wire retaining portion 26a (or the divided electrical wire
retaining portion 26b) of the plate spring 42 in a direction
away from the plate spring-side contact point portion 15d
by the tool S inserted into the electrical wire insertion
space 10a from the insertion hole 13. The divided elec-
trical wire retaining portion 26a (or the divided electrical
wire retaining portion 26b) moved in the direction away
from the plate spring-side contact point portion 15d abuts
with a leading end of the plastic deformation preventing
portion 43 extending from one of both widthwise sides of
the fixed portion 22 of the plate spring 42. Then, the di-
vided electrical wire retaining portion 26a (or the divided
electrical wire retaining portion 26b) abutting with the
plastic deformation preventing portion 43 is restrained
from moving in the direction away from the plate spring-
side contact point portion 15d. In this manner, the divided
electrical wire retaining portion 26a (or the divided elec-
trical wire retaining portion 26b) is restrained from moving
in the direction away from the plate spring-side contact
point portion 15d by abutment thereof with the plastic
deformation preventing portion 43, thereby allowing the
divided electrical wire retaining portion 26a (or the divided
electrical wire retaining portion 26b) to move in the region
where the divided circular arc bent portion 25a (or the
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divided circular arc bent portion 25b) elastically deforms,
and restraining the divided electrical wire retaining por-
tion 26a (or the divided electrical wire retaining portion
26b) from moving so much as to cause plastic deforma-
tion of the divided circular arc bent portion 25a (or the
divided circular arc bent portion 25b) to prevent plastic
deformation of the divided circular arc bent portion 25a
(or the divided circular arc bent portion 25b), so that du-
rability of the plate spring 42 can be improved.
[0068] In addition, the plate spring 42 of the third em-
bodiment also is of a structure in which the plastic defor-
mation preventing portions 43 are integrated with the
plate spring 42. Thus, manufacturing cost can be reduced
by reducing the number of components and reducing the
number of assembly steps.
[0069] Additionally, since the pair of plastic deforma-
tion preventing portions 43 and 43 of the plate spring 42
of the third embodiment has a simple shape formed by
bending portions protruding from both sides of the tabular
fixed portion 22 at a right angle, manufacturing cost of
the plate spring 42 can be reduced.
[0070] Note that while the first embodiment has been
described with respect to the connection structure of the
electromagnetic contactor 1, the same advantageous ef-
fects can be obtained even when the invention is em-
ployed in connection structures of various kinds of elec-
trical equipment such as molded case circuit breakers,
electromagnetic switches, and circuit protectors.
[0071] Furthermore, as with the plastic deformation
preventing portions 41 of the plate spring 40 of the second
embodiment formed into the curved shape, when the
plastic deformation preventing portions 27 of the plate
spring 21 of the first embodiment and the plastic defor-
mation preventing portions 43 of the plate spring 42 of
the third embodiment are formed into a curved shape,
impact applied upon abutment with the divided electrical
wire retaining portions 26a and 26b can be absorbed by
elastic deformation of the plastic deformation preventing
portions 27 or 43 due to change in curvature of their own
curved shape by themselves.

Reference Signs List

[0072]

1: Electromagnetic contactor
2: Case
3: Contact point mechanism
4: Electromagnet unit
5: Case main body
6: Case cover body
6a: Front plate
7: Contact point mechanism housing portion
8: Electromagnet unit housing portion
10a to 10e: Electrical wire insertion space
11: Partition wall
12a to 12e: Electrical wire insertion inlet
12a1, 12a2: Electrical wire insertion inlet

13: Insertion hole
15: Fixed contact
15a: Fixed contact point portion
15b: Base plate portion
15c: Seat plate portion
15d: Plate spring-side contact point portion
17: Movable contact support member
20 Spring terminal
21, 40, 42: Plate spring
22: Fixed portion
23: Obtuse angular bent portion
24: First inclined portion
25: Circular arc bent portion
25a, 25b: Divided circular arc bent portion
26: Electrical wire retaining portion
26a, 26b: Divided electrical wire retaining portion
27, 41, 43: Plastic deformation preventing portion
28: Slit
32: Engagement claw
33: Fitting hole
34: Fitting protrusion
35: Engagement through hole
X: First direction
Y: Second direction
Z: Third direction
W: Electrical wire
W1: Core wire
W2: Insulative coating
S: Tool

Claims

1. A connection structure of electrical equipment com-
prising:

a case including an electrical wire insertion
space inside the case;
an electrical wire insertion inlet included in the
case to insert an electrical wire into the electrical
wire insertion space from outside through the
inlet;
a tool insertion hole included in the case to insert
a tool into the electrical wire insertion space from
outside through the hole;
a fixed contact including a contact point portion
arranged along a direction in which the electrical
wire is inserted in the electrical wire insertion
space, the electrical wire being electrically con-
nected to the contact point portion; and
a plate spring arranged in the electrical wire in-
sertion space and configured to press the elec-
trical wire inserted through the electrical wire in-
sertion inlet against the contact point portion by
elastic force,
wherein the plate spring comprises a tabular
fixed portion to be fixed to the fixed contact, a
tabular electrical wire retaining portion continu-
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ing from a circular arc-shaped circular arc bent
portion provided between the fixed portion and
the electrical wire retaining portion, and a plastic
deformation preventing portion extending from
the fixed portion toward the electrical wire re-
taining portion, and when the tool inserted
through the tool insertion hole contacts with the
electrical wire retaining portion, and moves the
electrical wire retaining portion in a direction
away from the contact point portion, the electri-
cal wire retaining portion abuts with the plastic
deformation preventing portion to prevent plas-
tic deformation of the circular arc bent portion.

2. The connection structure of electrical equipment ac-
cording to claim 1, wherein the plastic deformation
preventing portion extends continuously from both
widthwise side portions of the fixed portion toward
the electrical wire retaining portion.

3. The connection structure of electrical equipment ac-
cording to claim 1, wherein the circular arc bent por-
tion side of the fixed portion is bent into an obtuse
angular shape to form a first inclined portion extend-
ing substantially parallel to and close to the electrical
wire retaining portion, and the plastic deformation
preventing portion extends continuously from both
widthwise side portions of the first inclined portion
toward the electrical wire retaining portion.

4. The connection structure of electrical equipment ac-
cording to any one of claims 1 to 3, wherein the plastic
deformation preventing portion is formed into a
curved shape.
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