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Description
Technical Field

[0001] The presentapplication relates to the field of an
overcurrent trip device and a circuit breaker using the
same.

Background Art

[0002] An overcurrent trip device is a device which,
being assembled in a circuit breaker, detects an overcur-
rent generated when an electrical circuit including the
circuit breaker causes a short circuit accident or the like,
and sets in motion the opening/closing mechanism of the
circuit breakerin the closed state, thus bringing the circuit
breaker into the open state. The circuit breaker shifts into
the open state and, at the same time, carries out inter-
ruption of an overcurrent flowing through a main circuit.
The overcurrent trip device includes, for example, an
electromagnet with which to detect the overcurrent flow-
ing through the main circuit, an output shaft with which
to transfer a drive force outputted from the electromagnet
to the opening/closing mechanism of the circuit breaker,
areturn spring with which to stabilize an operating current
value (the current value of when an opening operation is
started) of the overcurrent trip device, and a scale device
with which to change the spring load by operating the
amount of deflection of the return spring and thereby ad-
just the operating current value.

[0003] The operation of the overcurrent trip device is
such that when an overcurrent flows through a conductor
passing through the center of the electromagnet, the at-
traction occurring in a moving core of the electromagnet
exceeds the load of the return spring, whereby the mov-
ing core is attracted upward and, at the same time, an
operation rod connected to the moving core moves up-
ward, and a holding latch which transfers a closing load
to a main circuit contact of the circuit breaker is separated
from the main circuit contact, thereby starting up the
opening/closing mechanism which urges the circuit
breaker into an opening operation (for example, refer to
PTL 1). This operation causes the circuit breaker to shift
to the open state.

Citation List
Patent Literature
[0004] PTL 1: EP2431992A1

Summary of Invention

Technical Problem

[0005] According to the previously described PTL 1, a

gap which does not contribute to the operation of the
overcurrent trip device or a stopper which determines the
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position before movement of the moving core is provided
between the conductor and the electromagnet, and also,
arod which transfers the load of the return spring to the
moving core passes through the conductor, so that in
order to obtain a necessary current-carrying capacity to
compensate for the reduction in volume of the conductor,
there is a need to increase the external dimensions of
the conductor, and for these reasons, there is a problem
in that the overcurrent trip device grows in external di-
mensions.

[0006] The presentapplication has been madeto solve
the above problem, and an object of the present appli-
cation is to obtain an overcurrent trip device which real-
izes a reduction in the size of the device and a circuit
breaker using the same.

Solution to Problem

[0007] An overcurrent trip device disclosed in the
present application is characterized by including a con-
ductor connected to a main circuit of a circuit breaker; a
stationary core which is formed so as to enclose the con-
ductor and one portion of which is opened; and a moving
core which, being disposed in the opened position of the
stationary core with a magnetic gap interposed between
the moving core and the stationary core, is disposed so
as to be movable by an electromagnetic force of when
an overcurrent flows through the conductor, wherein the
stationary core is disposed in abutment with the conduc-
tor, and the moving core is in contact with the conductor
when no overcurrent flows through the conductor before
in operation.

[0008] Also, a circuit breaker disclosed in the present
application includes an arc-extinguishing chamber in
which an arc-extinguishing space is formed; a stationary
side main contact disposed on the lower side of the arc-
extinguishing chamber; a moving side main contact dis-
posed so as to be able to contact with and separate from
the stationary side main contact; and an overcurrent trip
device which detects an overcurrent flowing between the
stationary side main contact and the moving side main
contact and drives the moving side main contact in a trip
direction, wherein the previously mentioned overcurrent
trip device uses the above-mentioned overcurrent trip
device.

Advantageous Effects of Invention

[0009] According to the overcurrent trip device dis-
closed inthe presentapplication and to the circuit breaker
using the same, it is possible to obtain the overcurrent
trip device which can realize a reduction in the size of
the device and the circuit breaker using the same.

Brief Description of Drawings

[0010]
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[Fig. 1] Fig. 1 is a perspective view of an overcurrent
trip device according to a first embodiment.

[Fig. 2] Fig. 2 is a plan view of the overcurrent trip
device according to the first embodiment.

[Fig. 3] Fig. 3 is a sectional front view taken along
the line A-A of the overcurrent trip device shown in
Fig. 2.

[Fig. 4] Fig. 4 is a sectional side view taken along
the line B-B of the overcurrent trip device shown in
Fig. 2.

[Fig. 5] Fig. 5 is a sectional plan view taken along
the line C-C of the overcurrent trip device shown in
Fig. 3.

[Fig. 6] Fig. 6 is a plan view of a conductor of the
overcurrent trip device according to the first embod-
iment.

[Fig. 7] Fig. 7 is aniillustrated parts breakdown show-
ing a moving core and guide plates of the overcurrent
trip device according to the first embodiment.

[Fig. 8] Fig. 8 is aniillustrated parts breakdown show-
ing a modification example of the moving core and
guide plates of the overcurrent trip device according
to the first embodiment.

[Fig. 9] Fig. 9 is a sectional front view showing the
state after a trip operation of the overcurrent trip de-
vice according to the first embodiment.

[Fig. 10] Fig. 10 is a sectional front view of an over-
current trip device according to a second embodi-
ment.

[Fig. 11] Fig. 11 is a sectional side view showing the
outline configuration of a circuit breaker according
to a third embodiment.

Description of Embodiments

[0011] Hereinafter, a description will be given, based
on the drawings, of an overcurrent trip device 100 ac-
cording to a first embodiment.

[0012] In the individual drawings, identical signs indi-
cate identical or equivalent components.

First Embodiment

[0013] Fig. 1 is a perspective view of the overcurrent
trip device 100 according to the first embodiment, and
Fig. 2 is a plan view of the overcurrent trip device 100
according to the first embodiment. Also, Fig. 3 is a sec-
tional front view taken along the line A-A of the overcur-
rent trip device 100 shown in Fig. 2, showing the state
before a trip operation of the overcurrent trip device 100.
Fig. 4 is a sectional side view taken along the line B-B of
the overcurrent trip device shown in Fig. 2, and Fig. 5 is
a sectional plan view taken along the line C-C of the over-
current trip device shown in Fig. 3. Also, Fig. 6 is a plan
view of a conductor 3 of the overcurrent trip device ac-
cording to the first embodiment, and Fig. 7 is anillustrated
parts breakdown showing a moving core 2 and guide
plates 16 of the overcurrent trip device 100 according to

10

15

20

25

30

35

40

45

50

55

the first embodiment.

[0014] The overcurrenttrip device 100 according to the
first embodiment is a device which is assembled in a
circuit breaker 200 to be described later, wherein when
an overcurrent flows through a main circuit (not shown)
of the circuit breaker 200, the moving core 2 of the over-
current trip device 100 moves, causing a latch drive por-
tion 2b provided integral with the moving core 2 to set in
motion the opening/closing mechanism of the circuit
breaker 200 in the closed state.

[0015] Hereinafter, a descriptionwill be given, referring
to Figs. 1 to 7, of the configuration of the overcurrent trip
device 100.

[0016] The overcurrenttrip device 100 hasthe conduc-
tor 3 which is connected to the main circuit (not shown)
of the circuit breaker 200, a stationary core 1 which is
formed so as to enclose the conductor 3 along a magnetic
field generated around the conductor 3 by energizing the
conductor 3 and one portion of which is opened so as to
cut the magnetic field diagonally, and the moving core 2
which, being disposed in the opened position of the sta-
tionary core 1 with a magnetic gap 4 interposed between
the moving core and the stationary core 1, is disposed
so as to be movable in a direction in which the magnetic
gap 4 decreases with an electromagnetic force of when
an overcurrent flows through the conductor 3, that is, in
the direction opposite the conductor 3 (in the upward di-
rection in Fig. 3) so that the magnetic gap 4 decreases.
[0017] The conductor 3 is made of, for example, cop-
per, and the stationary core 1 and the moving core 2 are
made of, for example, a ferromagnet.

[0018] The guide plates 16 for causing the moving core
2 to slide thereon and thereby regulating the range of
movement of the moving core are provided one on each
of a front and a back surface of the stationary core 1 in
an extension direction 20a of the conductor 3. The guide
plates 16 are provided to guide the up/down movement
of the moving core 2. As shown in Fig. 7, opposed coaxial
holes 18a and 18b are provided one in each of the guide
plates 16 on the respective outer sides of the stationary
core 1, and a rotating shaft 6 is provided so as to fit in
the opposed holes 18a and 18b which are the portions
related thereto.

[0019] A lever 5, which moves rotationally around the
rotating shaft 6, one end portion of which is connected
to the latch drive portion 2b of the moving core 2 via a
moving core pin 2a, and the other end of which is con-
nected to a spring seat 7 via a spring seat pin 7a, is
provided between the guide plates 16.

[0020] The spring seat?7 is provided so as to come into
close contact with a spring 8. The spring seat 7 has the
function of serving as the seat of the spring 8 and applying
the load force of the spring 8 to the lever 5. The load force
of the spring 8 is the stress applied by a load, such as
the load of the spring 8, which causes deflection. The
load force applied to the lever 5 is converted to the di-
rection of rotation around the rotating shaft 6 and applied
to the moving core 2 in the direction in which the magnetic
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gap 4 increases. A lever cover 15 including an opening
through which the latch drive portion 2b of the moving
core 2 passes is provided above the lever 5 and fixed to
aspring guide 10. In the firstembodiment, a compression
spring is used as the spring 8, but the spring 8 not being
limited specifically to a compression spring, another
spring, such as a torsional spring, may be used.

[0021] Also, in the overcurrent trip device 100, a sta-
tionary core cover 14 is provided so as to cover the outer
periphery of the stationary core 1. The guide plates 16,
the lever 5, the lever cover 15, and the stationary core
cover 14 are made of a material, such as austenitic stain-
less, brass, or aluminum, which is not a ferromagnet.
[0022] Also, as shown in Fig. 2, the spring guide 10 is
fixed to the guide plates 16, via tubes 17, by spring guide
rivets 10a. When the spring guide 10 is in close contact
with the guide plates 16, the tubes 17 may be omitted.
[0023] As shown in Fig. 3, the stationary core 1 is dis-
posed in tight abutment with the conductor 3. That is, the
conductor 3 is provided fitted in the stationary core 1, and
the position of the stationary core 1 in a perpendicular
direction 20b to the extension direction 20a of the con-
ductor 3 is determined by the conductor 3. Also, the struc-
ture is such that the moving core 2 receives the load force
of the spring 8 in the direction in which the magnetic gap
4 increases, and this is supported by the conductor 3,
thus fixing the moving core 2. In the same structure, the
role of a component which determines the position of the
stationary core 1 is played by the conductor 3. Also, the
role of a component which defines the dimensions of the
magnetic gap 4 of the moving core 2 is played by the
conductor 3, and no other component is provided sepa-
rately. The moving core 2 is supported by the conductor 3.
[0024] Consequently, an electromagnet configured of
the conductor 3, stationary core 1, and moving core 2 of
the overcurrent trip device 100 has no space that does
not contribute to an electromagnetic force, so that the
electromagnet can obtain a greater electromagnetic
force compared with in the structure which includes a
gap between a conductor and a stationary core and a
component with which to fix a moving core as in a here-
tofore known electromagnet. That is, in order to obtain
an arbitrary electromagnetic force, a reduction in dimen-
sional outline size and in weight is carried out by the
structure of the overcurrent trip device 100.

[0025] The overcurrent trip device 100 includes out-
side the stationary core 1 a stage 9 and a spring adjusting
bolt 11 in addition to the spring 8. The stage 9 being in
contact with the spring 8, a threaded portion provided on
the spring adjusting bolt 11 mates in a threaded hole
provided passing through the center of the stage 9. A
side surface 9b of the stage 9 is opposite the wall surface
of the spring guide 10 inside the spring guide 10 shown
in Fig. 4, thus suppressing the rotation of the stage 9
around the axis of the threaded hole. By causing the
spring adjusting bolt 11 to rotate, the stage 9 moves in
an axial direction of the threaded hole along the wall sur-
face of the spring guide 10.
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[0026] The movement of the stage 9 allows expan-
sion/contraction of the spring 8, thus changing the load
force of the spring 8. The moving core 2 is urged by the
spring 8 in the direction in which the magnetic gap 4 be-
tween the moving core and the stationary core 1 increas-
es, and the movement of the stage 9 changes the
strength of urging the moving core 2. The strength of
urging the moving core 2 determines the operating cur-
rent value of the overcurrent trip device 100, and it is
possible, by making this adjustable, to set a plurality of
current scale values. The initial load of the spring 8 is set
to be equal to the electromagnetic drive force at the op-
erating current value of the overcurrent trip device 100.
Furthermore, after setting the operating current value, a
nut 12 is fixed to the spring guide 10 using the threaded
portion of the spring adjusting bolt 11, and thereby the
spring adjusting bolt 11 is provided so as not to rotate,
while the position of the stage 9 is fixed, and thereby the
spring 8 is provided so as to be constant in spring load.
[0027] The springguide 10is provided surrounding the
spring 8 and the side surface 9b ofthe stage 9. The spring
guide 10 suppresses deflection of the spring 8 other than
the direction of movement of the stage 9 and suppresses
rotation of the stage 9. The spring guide 10 includes on
the outer side thereof a scale 13. The scale 13 is thus
provided and a protuberant scale indication portion 9a is
provided on the stage 9, and thereby the position of the
stage 9 is quantitatively grasped from the positional re-
lationship between the protuberant scale indication por-
tion 9a and the scale 13.

[0028] By quantitatively grasping the position of the
stage 9, the correlation between the position of the stage
9 and a current scale value can be recorded in advance,
and thus it is possible to make a change to the current
scale values based on the recorded current scale value
without bringing the overcurrent trip device 100 into op-
eration by causing a current to flow through the conductor
3.

[0029] As shown in Fig. 4, a hole 7b is provided in the
center of the spring seat 7, providing the structure in
which a cylindrical portion (a non-threaded, smooth-sur-
faced portion) of the spring adjusting bolt 11 is fitted in
the hole 7b, and the hole 7b and the cylindrical portion
of the spring adjusting bolt 11 slide when carrying out a
trip operation. Also, the upper and lower ends of the
spring adjusting bolt 11 fit in the spring guide 10. Owing
to the same structure, the movement of the spring seat
7 when carrying out the trip operation is restricted to the
axial direction by the spring adjusting bolt 11, so that the
movement in the direction of rotation centering on the
spring seat pin 7a of the spring seat 7 is suppressed
before and after the operation. That is, a change in the
load force of the spring 8 which transfers to the moving
core 2 can be prevented before and after the operation
of the overcurrent trip device 100, and it is possible to
suppress variation in the operating current value.
[0030] The operating current value of a heretofore
known overcurrent trip device is set to an arbitrary value
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before the overcurrenttrip device is assembledinan elec-
trical circuit, but when the operating current value chang-
es after the device is assembled in the electrical circuit,
there is concern that breakage of the electrical circuit
occurs due to false opening wherein a trip operation is
carried out in the state in which an overcurrent is less
than a set current value or due to the fact that a circuit
breaker is not opened even though the overcurrent ex-
ceeds the set current value and that current interruption
is not performed against the overcurrent. The overcurrent
trip device is configured of an electromagnet, and the
operating current value is configured of a magnetic flux
generated from a main circuit, a magnetic gap of the elec-
tromagnet, and a spring load applied by a return spring.
Consequently, in order to set the operating current value
to be stable, there is a need to establish a structure such
that the magnetic gap and the spring load do not change
before or after the impact of opening/closing the circuit
breaker or the operation of the overcurrent trip device.
According to the heretofore known overcurrent trip de-
vice, however, there is a problem in that the consideration
of suppressing a change in the operating current value
has not been undertaken and thus variation occurs in the
operating current value.

[0031] According to the overcurrent trip device 100 of
the first embodiment, as shown in Fig. 4, the hole 7b is
provided in the center of the spring seat 7 which is the
seat of the spring 8, and the smooth-surfaced cylindrical
portion of the spring adjusting bolt 11 with which to adjust
the load of the spring 8 is fitted in the hole 7b, wherein
the hole 7b and the cylindrical portion of the spring ad-
justing bolt 11 slide when carrying out a trip operation,
and thereby the position of the spring seat 7 before and
after the trip operation is set to the axial direction by the
cylindrical portion of the spring adjusting bolt 11. There-
fore, a change in the load force of the spring 8 which
transfers to the moving core 2 can be prevented before
and after the operation of the overcurrent trip device 100,
and it is possible to suppress variation in the operating
current value and as a result possible to stabilize the
operating current value.

[0032] Asshownin Fig. 5, the stationary core 1 is con-
figured of a laminated core and includes laminated mag-
netic steel plates 1b. The stationary core 1 is desirably
configured of a laminated core for the purpose of sup-
pressing an eddy current, but, not being limited to being
of alaminated configuration, may be configured of a block
of ferromagnet, such as an iron metal. Four stationary
core bolts 1a each pass through the laminated magnetic
steel plates 1b, the guide plates 16, a conductor front
portion 3a, and the stationary core cover 14 in the direc-
tion of lamination, fixing these components together. The
number of the stationary core bolts 1a is not limited to
this number as long as it is the number which can fix the
above-described components.

[0033] Asshownin Fig. 6, the conductor 3 of the over-
current trip device 100, being provided in the structure
formed ofthe conductor 3 provided in the position passing
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through the stationary core 1 and of the conductor front
portion 3a provided on the front in the lamination direction
of the stationary core 1, is connected to a conductor of
the circuit breaker 200 or of the electrical circuit through
conductor connection holes 3b. The number of the con-
ductor connection holes 3b is provided changedin accord
with the shape of a conductor to be connected. The con-
ductor 3 and the conductor front portion 3a may be pro-
vided in the form of separate components, as shown in
Fig. 6, and the two components may be provided in com-
bination. As shown in Fig. 5, the conductor 3 is fixed to
the stationary core 1 by the stationary core bolts 1a,
thereby configuring the conductor 3 and the stationary
core 1 as an integral unit.

[0034] As shown in Fig. 7, a protruding portion 2c is
provided on each of both surfaces of the moving core 2
which come into contact with the respective guide plates
16, and a groove portion 16a is provided in a portion, of
the guide plate 16 corresponding to the protruding portion
2c, which comes into contact with the protruding portion
2c. The protruding portion 2c and the groove portion 16a
are provided so as to fit each other, and thereby the range
of movement of the moving core 2 when in trip operation
is restricted to the longitudinal direction of the protruding
portion 2c and of the groove portion 16a.

[0035] Thatis, itis possible to suppress the positional
change of the moving core 2 before and after the impact
of opening/closing the circuitbreaker 200 or the operation
of the overcurrent trip device 100, and thus possible to
suppress variation in the operating current value.
[0036] Fig. 8is anillustrated parts breakdown showing
a modification example of the moving core and guide
plates of the overcurrent trip device according to the first
embodiment. In the first embodiment, the structure is
shown in which the protruding portions 2c are provided
on the moving core 2 and the groove portions 16a are
provided one in each of the guide plates 16, as shown in
Fig. 7, but as shown in Fig. 8, groove portions 2d may
be provided in the moving core 2 and protruding portions
16b may be provided one on each of the guide plates 16.
[0037] Next, a description will be given of a trip oper-
ation of the overcurrent trip device 100. Fig. 9 is a sec-
tional front view showing the state after a trip operation
of the overcurrent trip device 100 according to the first
embodiment, and is a sectional front view taken along
the line A-A of Fig. 2. As shown in Fig. 9, a holding latch
51 is linked to the opening/closing mechanism (not
shown) included in the circuit breaker 200 and, with one
side in contact with the latch drive portion 2b of the moving
core 2, is fixed so as to be pivotable. Before a trip oper-
ation wherein no fault current flows through the conductor
3, the load force is applied to the moving core 2 from the
spring 8 and, as shown in Fig. 3, the moving core 2 is
disposed in an initial position (a position before in oper-
ation) in which the moving core 2 is opposite the station-
ary core 1 so as to have the magnetic gap 4.

[0038] When a fault current flows through the conduc-
tor 3 and an electromagnetic drive force acting on the
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moving core 2 is greater than the load force of the spring
8, the moving core 2 moves from the initial position (po-
sition before in operation) to a trip position in which the
magnetic gap 4 is reduced to zero, as shown in Fig. 9.
In Fig. 9, the arrows shown in the stationary core 1 and
moving core 2 show a magnetic circuit ®, and a fault
current | is shown in the conductor 3. By the moving core
2 moving, the latch drive portion 2b causes the holding
latch 51 to pivot, and thereby latching is released. The
opening/closing mechanism of the circuit breaker 200
linked to the holding latch 51 comes in motion, bringing
the circuit breaker 200 into the open state.

[0039] As above, according to the overcurrent trip de-
vice 100 of the first embodiment, it includes the conductor
3 connected to the main circuit of the circuit breaker 200,
the stationary core 1 which is formed so as to enclose
the conductor 3 and one portion of which is opened, and
the moving core 2 which, being disposed in the opened
position of the stationary core 1 between the moving core
and the stationary core 1 via the magnetic gap 4, is dis-
posed so as to be movable by an electromagnetic force
of when an overcurrent flows through the conductor 3,
wherein the stationary core 1 is disposed in abutment
with the conductor 3, and the moving core 2 is in contact
with the conductor 3 when no overcurrent flows through
the conductor 3 before in operation.

[0040] Also, according to the overcurrent trip device
100 of the firstembodiment, it has the spring 8 with which
to apply a return load to the moving core 2 and the lever
5, one end portion of which is linked to the moving core
2 and the other end portion of which is provided outside
the stationary core 1. Also, according to the overcurrent
trip device 100 of the first embodiment, the spring 8 and
the lever 5 are supported on the outer side of the station-
ary core 1 by the guide plates 16, and the spring 8, the
lever 5, and the guide plates 16 are provided integral with
the conductor 3 together with the stationary core 1.
[0041] Consequently, according to the overcurrent trip
device 100 of the firstembodiment, it is possible to realize
a reduction in the size of the overcurrent trip device 100.

Second Embodiment

[0042] Fig. 10is asectional frontview of an overcurrent
trip device according to a second embodiment. In Fig.
10, components identified by identical signs to those
used to describe the overcurrent trip device 100 in the
first embodiment indicate identical or corresponding
components, and the description thereof is omitted. In
Fig. 10, the region shown in section shows the section
of the spring adjusting bolt 11 which passes through the
center of the axis thereof. An overcurrent trip device 100
according to the second embodiment is such that the
moving core 2 provided in the overcurrent trip device 100
shown in the first embodiment is different in position and
thata connection portion 2e is provided between the latch
drive portion 2b and the moving core 2.

[0043] The direction in which the latch drive portion 2b
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causes the opening/closing mechanism to move is
shown by the arrow in Fig. 10. The moving core 2 is pro-
vided on the opposite side of the latch drive portion 2b
across the conductor 3, so that the connection portion
2e is provided on the way from the moving core 2 to the
latch drive portion 2b. Also, the direction of movement is
the direction toward the conductor 3, so that the latch
drive portion 2b is provided in a hook shape, and the
rotating shaft 6 of the lever 5 is provided on the outer
side of the moving core pin 2a and a spring seat pin (not
shown). The overcurrent trip device 100 according to the
second embodiment is such that the stationary core 1 is
disposed in tight abutment with the conductor 3 in the
same way as in the first embodiment. That is, the con-
ductor 3 is provided fitted in the stationary core 1, and
the structure is such that the moving core 2 receives the
load force of the spring 8 in the direction in which the
magnetic gap 4 increases, and that this is supported by
the conductor 3, thus fixing the moving core 2, so that
the overcurrent trip device 100 is reduced in dimensional
outline size and in weight.

[0044] As above, according to the overcurrent trip de-
vice 100 of the second embodiment, the position of the
moving core 2 is provided on the opposite side of the
latch drive portion 2b across the conductor 3, and the
direction of causing the opening/closing mechanism to
move is different from in the first embodiment, so that it
is possible, even when the direction of movement of the
opening/closing mechanism is different, to install the
overcurrent trip device 100.

Third Embodiment

[0045] Fig. 11 is a sectional side view showing the out-
line configuration of a circuit breaker 200 according to a
third embodiment. Hereinafter, a description will be giv-
en, referring to the drawing, of the circuit breaker 200
according to the third embodiment. As shown in Fig. 11,
the overcurrent trip device 100 shown in the first or sec-
ond embodiment is assembled in the circuit breaker 200,
and the overcurrent trip device 100 sets in motion the
opening/closing mechanism of the circuit breaker 200 in
the closed state. Fig. 11 shows the circuit breaker 200
inserted in a fixing frame 70.

[0046] In the circuit breaker 200, an upper conductor
53 and a lower conductor 54 are disposed below an arc-
extinguishing chamber 52 in which an arc-extinguishing
space is formed when a current flows.

[0047] A stationary side main contact 55 is connected
to the upper conductor 53. The other lower conductor 54
is connected to a moving conductor 57 via a flexible con-
ductor 56, and a moving side main contact 58 is provided
in a position, opposite the stationary side main contact
55, of an end portion of the moving conductor 57. The
moving conductor 57 pivots around a rotating shaft 59,
wherein opening is carried out by an opening spring 60,
and closing is carried out by an actuator 61. The config-
uration is such that the stationary side main contact 55
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and the moving side main contact 58 come into contact
with each other, and thereby a current flows between the
upper conductor 53 and the lower conductor 54 via the
moving conductor 57 and the flexible conductor 56.
[0048] The overcurrent trip device 100 is disposed in
the middle of the lower conductor 54. The lower conduc-
tor 54 is connected to the conductor 3 of the overcurrent
trip device 100, and a main circuit current flows there-
through. Also, the overcurrent trip device 100 is engaged
with a latch 64 by a latch drive link 63. Herein, the latch
drive link 63 shown by the broken line in Fig. 11 corre-
sponds to a portion through which to transfer the move-
ment of the lever 5 of the previously described overcur-
rent trip device 100 to the holding latch 51, meaning that
the latch 64 is driven based on this operation.

[0049] Next, a description will be given of the operation
when the fault current | flows. When the fault current |
flows, the overcurrent trip device 100 disposed on the
lower conductor 54 operates upon detecting an overcur-
rent, this operation is transferred to the latch 64 by the
latch drive link 63, the latch 64 pivots clockwise around
a latch shaft 65, releasing the engagement with the mov-
ing conductor 57, and the moving conductor 57 pivots
clockwise around the rotating shaft 59, thereby carrying
out an opening operation.

[0050] The stationary side main contact 55 and the
moving side main contact 58 are housed inside the arc-
extinguishing chamber 52. A stationary side arcing con-
tact 66 and a moving side arcing contact 67 are disposed
above the stationary side main contact 55 and the moving
side contact 58, and an arc is generated at a breaking
time.

[0051] The configuration is such that in the opening
operation, the stationary side arcing contact 66 and the
moving side arcing contact 67 separate from one another
retardedly after separation between the stationary side
main contact 55 and the moving side main contact 58,
and thereby an arc is prevented from being generated
between the stationary side main contact 55 and the mov-
ing side main contact 58, thus protecting the main contact
portions by preventing them from eroding away. Also, a
stationary side arcing horn 68 and a moving side arcing
horn 69 are disposed above the the stationary side arcing
contact 66 and the moving side arcing contact 67 in order
to commutate and lead the generated arc to the upper
portion of the arc-extinguishing chamber 52.

[0052] The structure of the circuit breaker 200 de-
scribed in Fig. 11 shows one example, and the structure
ofthe circuit breaker 200 is not limited to the configuration
of Fig. 11. Any structure other than that of the circuit
breaker 200 shown in Fig. 11 may be used as long as
the structure is of a configuration such that a current flow-
ing through the main circuit of the circuit breaker 200 is
detected by the overcurrent trip device 100, and that the
engagement between the moving conductor 57 and the
latch 64 is released by the operation of the overcurrent
trip device 100, thus opening the circuit breaker 200.
[0053] As above, the circuit breaker 200 according to
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the third embodiment includes the arc-extinguishing
chamber 52 in which the arc-distinguishing space is
formed, the stationary side main contact 55 disposed on
the lower side of the arc-distinguishing chamber 52, the
moving side main contact 58 disposed so as to be able
to contact with and separate from the stationary side main
contact 55, and the overcurrent trip device 100 which
detects an overcurrent flowing between the stationary
side main contact 55 and the moving side main contact
58 and drives the moving side main contact 58 in a trip
direction, wherein the overcurrent trip device 100 is the
overcurrent trip device described in the first or second
embodiment.

[0054] Consequently, according to the circuit breaker
200 of the third embodiment, the overcurrent trip device
100 shown in the first or second embodiment is assem-
bled therein, so that it is possible to reduce the space of
the circuit breaker 200 in which to install the overcurrent
trip device 100, and as a result possible to reduce the
size of the circuit breaker 200.

[0055] Although the present application is described
above in terms of various exemplary embodiments and
implementations, it should be understood that the various
features, aspects, and functionality described in one or
more of the individual embodiments are not limited in
their applicability to the particular embodiment with which
they are described, but instead can be applied, alone or
in various combinations, to one or more of the embodi-
ments.

[0056] It is therefore understood that numerous mod-
ifications which have not been exemplified can be de-
vised without departing from the scope of the present
application. For example, at least one of the constituent
components may be modified, added, or eliminated. At
least one of the constituent components mentioned in at
least one of the preferred embodiments may be selected
and combined with the constituent components men-
tioned in another preferred embodiment.

Reference Signs List

[0057] 1 stationary core, 1a stationary core bolt, 1b
magnetic steel plate, 2 moving core, 2a moving core pin,
2b latch drive portion, 2¢ protruding portion, 2d groove
portion, 2e connection portion, 3 conductor, 3a conductor
front portion, 3b conductor connection hole, 4 magnetic
gap, 5 lever, 6 rotating shaft, 7 spring seat, 7a spring seat
pin, 7b hole, 8 spring, 9 stage, 9a scale indication portion,
9b side surface, 10 spring guide, 10a spring guide rivet,
11 spring adjusting bolt, 12 nut, 13 scale, 14 stationary
core cover, 15 lever cover, 16 guide plate, 16a groove
portion, 16b protruding portion, 17 tube, 18a, 18b op-
posed holes, 20a extension direction, 20b perpendicular
direction, 51 holding latch, 52 arc-distinguishing cham-
ber, 53 upper conductor, 54 lower conductor, 55 station-
ary side main contact, 56 flexible conductor, 57 moving
conductor, 58 moving side main contact, 59 rotating
shaft, 60 opening spring, 61 actuator, 63 latch drive link,
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64 latch, 65 latch shaft, 66 stationary side arcing contact,
67 moving side arcing contact, 68 stationary side arcing
horn, 69 moving side arcing horn, 70 fixing frame, 100
overcurrent trip device, 200 circuit breaker, | fault current,
® magnetic circuit

Claims

1. An overcurrent trip device, characterized by com-
prising:

a conductor connected to a main circuit of a cir-
cuit breaker;

a stationary core which is formed so as to en-
close the conductor and one portion of which is
opened; and

a moving core which, being disposed in the
opened position of the stationary core with a
magnetic gap interposed between the moving
core and the stationary core, is disposed so as
to be movable by an electromagnetic force of
when an overcurrent flows through the conduc-
tor, wherein

the stationary core is disposed in abutment with
the conductor, and the moving core is in contact
with the conductor when no overcurrent flows
through the conductor before in operation.

2. The overcurrent trip device according to claim 1,
characterized in that
the moving core is caused to move in the direction
opposite the conductor so that the magnetic gap de-
creases when an overcurrent flows through the con-
ductor.

3. The overcurrent trip device according to claim 1 or
2, characterized in that
guide plates which guide up/down movement of the
moving core are provided one on each of a front and
a back surface of the stationary core in the direction
in which the conductor extends.

4. The overcurrent trip device according to claim 3,
characterized in that

the moving core has protruding portions, one on
each of a front and a back surface of the moving
core in the direction in which the conductor ex-
tends, that

the guide plates each have a groove portion op-
posite the corresponding protruding portion, and
that

the protruding portions of the moving core are
provided so as to fit in the respective groove
portions of the guide plates.

5. The overcurrent trip device according to any one of
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claims 1 to 4, characterized by comprising:

a spring with which to apply a return load to the
moving core; and

a lever, one end portion of which is linked to the
moving core, and the other end portion of which
is linked to the spring provided outside the sta-
tionary core.

The overcurrent trip device according to claim 3 or
4, characterized by comprising:

a spring with which to apply a return load to the
moving core; and

a lever, one end portion of which is linked to the
moving core, and the other end portion of which
is linked to the spring provided outside the sta-
tionary core, wherein

the spring and the lever are supported outside
the stationary core by the guide plates, and
wherein

the spring, the lever, and the guide plates are
provided integral with the conductor together
with the stationary core.

The overcurrent trip device according to claim 5 or
6, characterized in that

a rotating shaft is disposed in the lever, and
the lever pivots around the axis of the rotating
shaft, transferring the load force of the spring to
the moving core.

The overcurrent trip device according to any one of
claims 5 to 7, characterized in that

a hole is provided in the center of a spring seat
which is the seat of the spring, that

a smooth-surfaced cylindrical portion of a spring
adjusting bolt with which to adjust the load of the
spring is fitted in the hole, and that

the hole and the cylindrical portion of the spring
adjusting bolt slide when carrying out a trip op-
eration, and thereby the position of the spring
seat before and after the trip operation is set to
an axial direction by the cylindrical portion of the
spring adjusting bolt.

9. A circuit breaker, characterized by comprising:

an arc-extinguishing chamber in which an arc-
extinguishing space is formed;

a stationary side main contact disposed on the
lower side of the arc-extinguishing chamber;

a moving side main contact disposed so as to
be able to contact with and separate from the
stationary side main contact; and
anovercurrenttrip device which detects an over-



15 EP 4 266 343 A1

currentflowing between the stationary side main
contact and the moving side main contact and
drives the moving side main contact in a trip di-
rection, wherein

the overcurrent trip device is the overcurrent trip
device according to any one of claims 1 to 8.
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