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(67)  The traveling contact connected to and separat- FIG. 2

ed from the fixed contact, the rod-shaped latch (11) that

is rotatably pivotally supported in the barycentric region =)

between one end having a latch engaging part (11a) and = «
the other end driven by tripping, the insulating rod (6)

having a latch pin (S1) at one end that engages with the

latch engaging part, the input actuator (7) that drives the

other end of the insulating rod, and the spring (9) for

opening that drives the traveling contact in the opening

direction are provided, when the other end of the latch is

pulled off and driven while the traveling contact is closed e
to the fixed contact, the engagement between the latch
engaging part and the latch pin is disengaged, and the
traveling contact is driven in the opening direction by the
opening spring, with the traveling contacts open, the latch
pin is driven in the input direction via the insulating rod
by the input actuator, the latch is driven in the input di-
rection via the latch engaging part, and the traveling con-
tact is driven in the opening direction with the fixed con-
tact, it is not easily affected by vibration, and it is possible
to stabilize the closing operation and the closing holding.
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Description
Technical Field

[0001] The present application relates to a circuit
breaker having a fixed contact as well as a traveling con-
tact connected to and separated from the fixed contact.

Background Art

[0002] Circuitbreakers, especially DC circuitbreakers,
are required to cut off the circuit short-circuit current for
ashort time, and the operation mechanism needs to open
the main contact in a short time. Therefore, a switch op-
eration mechanism as in Patent Document 1 has been
proposed.

[Patent Literature 1] JP 2015-162402 A

Disclosure of Invention
Technical Problem

[0003] The circuit breaker may be affected by impact
vibration during switch operation, and vibration due to
installation conditions when holding the closing. In a cir-
cuit breaker that maintains a closing state by a latch
mechanism, there is a problem that the latch oscillates
due to the vibration, the latch engaging part is disen-
gaged, and an unnecessary opening is reached.

[0004] The present application discloses a technique
made in view of the above circumstances, and it is an
object of the present invention to obtain a structure not
easily affected by vibration and being able to stabilize
the closing operation and the closing holding.

Solution to Problem

[0005] The circuit breaker disclosed in this application
is equipped with a fixed contact, a traveling contact con-
nected to and separated from the fixed contact, a rod-
shaped latch that is rotatably pivotally supported in the
barycentric region between one end having a latch en-
gaging part and the other end driven by tripping, an in-
sulating rod having a latch pin at one end that engages
with the latch engaging part, an input actuator that drives
the other end of the insulating rod, and a spring for open-
ing that drives the traveling contact in the opening direc-
tion,

[0006] When the otherend of the latch is pulled off and
driven while the traveling contact is closed to the fixed
contact, the engagement between the latch engaging
part and the latch pin is disengaged, and the traveling
contact is driven in the opening direction by the opening
spring.

[0007] Whenthelatch pinisdrivenintheinputdirection
by the input actuator via the insulating rod in a state where
the traveling contact is open, the latch is driven in the
input direction via the latch engaging part, and the
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traveling contact is driven in the opening direction with
the fixed contact.

Advantageous Effects of Invention

[0008] According to the circuit breaker disclosed in the
present application, it is not easily affected by the vibra-
tion of the circuit breaker, it is possible to stabilize the
closing operation and the closing holding.

Brief Description of Drawings
[0009]

[Fig. 1] Fig. 1 is a diagram showing the first embod-
iment of the present application, and is an external
side view for explaining mainly a structure of a circuit
breaker of an operation mechanism.

[Fig. 2] Fig. 2 is a diagram showing the first embod-
iment of the present application, is a schematic side
sectional view of a circuit breaker in an opening state,
and is a diagram for explaining mainly a structure of
an operation mechanism of the circuit breaker.
[Fig. 3] Fig. 3 is a diagram showing the first embod-
iment of the present application, is a schematic side
sectional view of a circuit breaker in a closing state,
and is a diagram for explaining the structure of an
operation mechanism of the circuit breaker.

[Fig. 4] Fig. 4 is a diagram showing the first embod-
iment of the present application, is a schematic side
sectional view showing a circuit breaker opening
state and an input actuator excited state by releasing
a latch by a tripping device, and is a figure for dem-
onstrating mainly the structure of the operation
mechanism of a circuit breaker.

[Fig. 5] Fig. 5 is a diagram showing the first embod-
iment of the present application, is a perspective
view showing an input driving rod and an insulating
rod connecting hole of an input actuator, and is a
diagram for explaining mainly a structure of a circuit
breaker of an operating mechanism.

[Fig. 6A] Fig. 6A is a diagram showing the first em-
bodiment of the present application, is a perspective
view showing a connection between a traveling ter-
minal and an opening spring unit as an exploded
view of components.

[Fig. 6B] Fig. 6B is a diagram showing the first em-
bodiment of the present application, is a perspective
view showing the connection between the traveling
terminal and the opening spring unit, and is a dia-
gram showing the relationship between the width of
the traveling contact and the traveling terminal link
after combination.

[Fig. 7A] Fig. 7 is a diagram showing the first em-
bodiment of the present application, is a diagram for
explaining a structure of an operation mechanism of
a circuit breaker, is a perspective view showing an
insulating rod and a latch engaging part, and is a
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figure showing the steady state where the upper sur-
face and the side surface of a latch engaging part
are covered with an insulating rod.

[Fig. 7B] Fig. 7A is a diagram showing the first em-
bodiment of the present application, is a diagram for
explaining a structure of an operation mechanism of
a circuit breaker, is a perspective view showing an
insulating rod and a latch engaging part, and is a
figure showing the pulled out state of the latch en-
gaging part from the insulating rod in order to show
the positional relationship between the latch engag-
ing part and the insulating rod.

[Fig. 8] Fig. 8 is a diagram showing the second em-
bodiment of the present application, is a diagram for
explaining another structure of the operation mech-
anism of the circuit breaker, and is a schematic side
sectional view of the circuit breaker in an opening
state.

[Fig. 9A] Fig. 9A is a diagram showing the third em-
bodiment of the present application, is a diagram for
explaining still another structure of the operation
mechanism of the circuit breaker, and is a schematic
side sectional view of the circuit breaker in an open-
ing state.

[Fig. 9B] Fig. 9B is a diagram showing the third em-
bodiment of the present application, is a diagram for
explaining still another structure of the operation
mechanism of the circuit breaker, and is a schematic
side sectional view of the circuit breaker in a closing
state.

[Fig. 9C] Fig. 9C is a diagram showing the third em-
bodiment of the present application, is a diagram for
explaining still another structure of the operation
mechanism of the circuit breaker, and is a side sec-
tional schematic diagram of the circuit breaker open-
ing state and the input actuator excitation state by
releasing the latch by the tripping device.

Description of Embodiments

[0010] Hereinafter, each embodiment of the present
application will be described with reference to the draw-
ings as an example of application to a DC circuit breaker.
[0011] In the drawings, the same reference numerals
indicate the same or corresponding parts.

First Embodiment

[0012] Figs. 1 to 7B explain the structure of the oper-
ation mechanism of the circuit breaker in the first embod-
iment of the present application, Fig. 1 shows the struc-
ture of the operation mechanism of the circuit breaker,
Fig. 2 shows the opening state of the circuit breaker,
which is mainly the operation mechanism, Fig. 3 shows
the closing state of mainly the circuit breaker of the op-
erating mechanism, Fig. 4 shows the excitation state of
the input actuator in the opening state due to the release
of the latch engaging part of the operation mechanism
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of the circuit breaker, Fig. 5 shows the connection be-
tween the input driving rod and the insulation rod of the
circuitbreaker, which is mainly the operation mechanism,
Figs. 6A and 6B show the connection between the
traveling terminal of the operation mechanism and the
opening spring unit of the circuit breaker, Figs. 7A and
7B show mainly the insulating rod and latch engaging
part of the operating mechanism of the circuit breaker.
[0013] As shown in Fig. 1, the circuit breaker has a
traveling terminal 1, a first fixed terminal 2, and a second
fixed terminal 3 provided below the first fixed terminal 2.
The second fixed terminal 3 is connected to the traveling
terminal 1 via a flexible shunt 4.

[0014] Various driving mechanisms including a closing
drive mechanism are attached to a mechanical frame 5
fixed in the circuit breaker. The closing driving mecha-
nism is connected to an insulating rod 6, and the insulat-
ing rod 6 is moved (to be exact, pivoted) in the left-right
direction of Fig. 1 by an input actuator 7.

[0015] A partof an opening driving mechanism having
a spring rod 8 for opening, a spring 9 for opening, and a
spring guide 10 for opening is connected to the traveling
terminal 1. The opening driving mechanism is composed
of a spring rod 8, a spring 9, a spring guide 10, and the
traveling terminal 1.

[0016] The traveling terminal 1 is provided with a
traveling contact 1a at one end thereof, and the other
end is connected to the mechanical frame 5. Further, a
rod-shaped latch 11 as shown in the figure is rotatably
attached to the traveling terminal 1 with a traveling con-
necting pin S3 as a support.

[0017] An engaging part 11a is provided at one end of
the latch 11, and the latch engaging part 11a engages
with the latch pin S1 provided on the insulating rod 6.
The tripping part is provided at the other end of the latch
11, and the tripping part of the latch 11 is pushed by a
latch tripping mechanism, rotating the latch 11. In this
embodiment, the engagement between the latch engag-
ing part 11a and the latch pin S1 is shown, and for ex-
ample, any other material such as an edge part of a com-
ponent other than the pin may be used as long as the
latch can be engaged and disengaged. Further, the en-
gaging part may be provided on the insulating rod and
the pin may be provided on the latch.

[0018] In this way, by providing an engaging part on
one side of the latch 11 and a tripping part on the other
side via the rotation axis of the latch 11, the latch 11 is
provided with an engaging part and a tripping part on the
other side, the center of gravity of the latch is not biased
to one side, and it is less susceptible to vibration, and
the operation in closing can be stabilized. Further, when
the installation location is affected by vibration, the influ-
ence of vibration can be reduced even when the closing
is held. The rotation axis of the latch 11 is preferably
provided near the center of gravity of the latch 11, and
more preferably provided in accordance with the center
of gravity. In other words, the rotation center of the latch
11 is located in the center of gravity region of the rod-
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shaped latch 11, further, by providing an engaging part
at one end of the latch 11 and a tripping part at the other
end, the latch 11 is provided, the center of gravity of the
latch is not significantly biased to one of the rod-shaped
latches 11, itis less likely to be affected by vibration, and
stable engagement between the latch 11 and the latch
pin S1 can be ensured.

[0019] Further, the circuit breaker has an auxiliary
switch driving mechanism. The auxiliary switch drive
mechanism is composed of a driving rod 12 for auxiliary
switch, a spring guide 13 for driving auxiliary switch, and
a link 15 for driving an auxiliary switch, the link 15 is at-
tached to the mechanical frame 5.

[0020] The operation mechanism of the circuit breaker
consists of a closing driving mechanism, an opening driv-
ing mechanism, a latch mechanism connecting them,
and an auxiliary switch drive mechanism, the detailed
structure of each mechanism will be sequentially de-
scribed below with reference to Figs. 1 to 4 together with
the input actuator that urges the opening direction.
[0021] First, the input actuator will be described.
[0022] As shown in Fig. 2, the input actuator 7 is
equipped with a driving rod 7a for input, a return spring
7b for returning the driving rod 7a, and an input coil 7c.
At the time of closing, the driving rod 7a moves horizon-
tally to the rightin Fig. 2 and the return spring 7b is stored
by the excitation of the input coil 7c. At the time of open-
ing, the return spring 7b is released by the demagneti-
zation of the input coil 7c, and the driving rod 7a horizon-
tally moves to the left in Fig. 2 and is in the reset state.
[0023] Next, the closing driving mechanism will be de-
scribed.

[0024] The closing driving mechanism is composed by
an insulation rod 6, the latch pin S1 provided on the in-
sulating rod 6, one end is rotatably attached to the latch
pin S1, alink 16 for closing driving, the other end of which
is pivotally supported with a fixing pin P2 as the center
of rotation, a spring receiving pin 16a provided on the
link 16, a return spring 17 for returning the closing driving
link 16 to return the closing driving link 16, and the fixing
pin P2 fixed to the mechanical frame 5, these members
are mounted on the mechanical frame 5 as follows.
[0025] Oneend oftheclosingdriving link 16 is rotatably
supported by the mechanical frame 5 by the fixing pin
P2, an insulating rod 6 is supported by the latch pin S1
onthelink 16. Further, the link return spring 17 composed
of the twist spring for the closing driving link return uses
the fixing pin P2 as the support shaft, one of the arms is
arranged so as to hang on a fixing pin P5, and the other
arm is hung on the spring receiving pin 16a provided on
the link 16, the closing driving link 16 is always urged
counterclockwise.

[0026] Further, as shown in Fig. 5, the other end of the
insulating rod 6 connected to the closing driving link 16
is as shown in Fig, it is connected to the driving rod 7a
via a connecting hole 6b formed in the insulating rod 6.
Returning to Fig. 2, the tip of the driving rod 7a pushes
the pushing surface 6a of the insulating rod formed on
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the insulating rod 6, the latch pin S1 connected to the
insulating rod 6 moves in an arc with the fixing pin P2 as
the axis of rotation.

[0027] Next, the opening driving mechanism and the
latch mechanism will be described.

[0028] The opening driving mechanism is composed
of atraveling terminal 1 composed of a traveling contactor
1b on which a traveling contact 1ais formed and an open-
ing driving link 1c, a shunt 4, a fixing pin P1 and an open-
ing spring unit.

[0029] Here, a traveling contact 1a that is in contact
with and separated from the fixed contact 2a is formed
at one end of the traveling contactor 1b.

[0030] The opening spring unit includes a spring rod 8
for opening, a spring 9 for opening, a spring guide 10 for
opening, a traveling connecting pin S2 for opening, and
a retaining pin S7.

[0031] The spring guide 10 is fixed in the circuit break-
er.
[0032] Further, the latch mechanism is composed of a

latch 11, the traveling connecting pin S3, and a latch re-
turn spring 18, these members are mounted on the me-
chanical frame 5 as follows.

[0033] Attheotherend ofthetravelingterminal 1 where
one end is rotatably supported by the mechanical frame
5 by the fixing pin P1, a spring rod 8 for opening consti-
tuting the opening spring unit is pivotally supported by
the traveling connecting pin S2 for opening.

[0034] As shown in Fig. 6A, the traveling connecting
pin S2 is prevented from being pulled out, this is done
by inserting the retaining pin S7 into a pin hole 22 of the
blind hole provided in the opening driving link 1c, and
attaching the traveling contactor 1b so as to cover it.
[0035] AsshowninFig.6B,whenviewed from the fixed
contact 2a, the traveling contactor 1b and the opening
driving link 1c are formed to have the same width, the
diameter of the spring rod 8 for opening is also configured
to be the same as the width of the traveling terminal 1.
Further, the opening spring rod 8 is supported by the
opening spring guide 10 so as to be freely movable in
the vertical direction to some extent.

[0036] To secure the space for arranging arc behavior
control parts when cutting off the circuit short-circuit cur-
rent, it is preferable to configure the vicinity of the
traveling contact in the operation mechanism in a small
space, in the circuit breaker of this embodiment, the
traveling connecting pin S2 for opening for axially sup-
porting the spring rod 8 to the traveling terminal 1 is pro-
vided with a structure inserted into the stopper pin
through hole 1d formed in the traveling terminal 1 in the
direction orthogonal to the opening/closing movement di-
rection of the contact, the traveling connecting pin S2 is
configured so as not to protrude from the stopper pin
through hole 1d of the traveling terminal 1 in the orthog-
onal direction, thatis, in the width direction of the traveling
terminal 1. Therefore, the vicinity of the traveling contact
in the operation mechanism can be configured in a space-
saving manner.
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[0037] One end and the inner diameter of the spring 9
are supported by the spring rod 8, and the other end of
the spring 9 is regulated by the spring guide 10. As de-
scribed above, the spring 9 is provided so as to be ex-
pandable and contractible according to the operation of
the spring rod 8 due to the arc movement of the traveling
terminal 1. The traveling terminal 1 is always urged coun-
terclockwise by this opening spring force, and the open-
ing position is regulated by a stopper pin P3.

[0038] The latch mechanism includes the latch 11, the
latch return spring 18, and the traveling connecting pin
S3, and these members are mounted on the traveling
terminal 1 as follows.

[0039] The latch 11 is rotatably supported by the
traveling connecting pin S3 in a state of penetrating the
latch through hole 1e of the traveling terminal 1. The latch
11 is composed of the latch engaging part 11a at one
end and a latch pushing part 11b at the other end of the
rotation shaft, as shown in Figs. 7A and 7B, the latch
engaging part 11a is engaged with the latch pin S1 with
the insulating rod 6 covering the upper surface and the
side surface with a cover.

[0040] Further, the latch return spring 18 of the twist
spring is arranged so that one arm is hooked on the
traveling terminal 1 and the other arm is hooked on the
latch 11 with the traveling connecting pin S3 as a support
shaft, the latch 11 is always urged clockwise.

[0041] If metal-based scattered matter generated
when the current is cut off accumulates on the latch en-
gagement part, engagement failure may occur, in the cir-
cuit breaker of this embodiment, the latch engaging part
(the part that engages with the latch pin S1) is not located
directly below the arc generation location (contact/de-
tachment position), since it is provided at a position away
from the position directly below, it is possible to suppress
poor engagement. Further, since the upper surface or
the side surface of the latch engaging part is covered
with a cover or the like, the possibility of poor engagement
can be further reduced.

[0042] The traveling connecting pin S3 moves in an
arc with the fixed pin P1 that pivotally supports the
traveling terminal 1 as a rotation axis. This arc radius r1
(corresponding to the distance between the fixed pin P1
and the traveling connecting pin S3) is equivalent to the
arc traveling radius r2 (corresponding to the distance be-
tween the fixed pin P2 and the latch pin S1) of the latch
pin S1 constituting the closing driving mechanism. ).
[0043] A parallel crank mechanism is formed by a link
16 of a closing driving mechanism connected via a latch
pin S1 and the traveling connecting pin S3, a link 1c of
an opening driving mechanism, and a latch 11 of a latch
mechanism. The relationship between r1 and r2 may be
r1=r2 orri=r2.

[0044] Next, the auxiliary switch driving mechanism
will be described.

[0045] The auxiliary switch driving mechanism in-
cludes Link 15 for driving the auxiliary switch, the rod 12
for driving the auxiliary switch, the spring guide 13 for
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driving the auxiliary switch, a spring 14 for driving the
auxiliary switch, a traveling connecting pin S4, a traveling
connecting pin S5, a traveling connecting pin S6, a fixing
pin P4, these members are mounted on the mechanical
frame 5 as follows

[0046] The mechanical frame 5is provided with a fixing
pin P1 that pivotally supports the traveling terminal 1.
The link 15 is rotatably provided on the fixing pin P1. The
driving rod 12 is pivotally supported by the traveling con-
necting pin S5 formed on the link 15.

[0047] Further, the driving rod 12 is supported by the
fixing pin P4 provided in an elongated hole formed in the
drive rod 12, and moves in the horizontal direction in con-
junction with the operation of the link 15. Further, the
spring guide 13 is connected to the driving rod 12 by the
traveling connecting pin S6. That is, the spring guide 13
is connected to the traveling connecting pin S6 formed
on the driving rod 12. With the driving rod 12 as the inner
diameter support shaft, the spring 14 is flexibly provided
according to the horizontal movement of the driving rod
12 in a state where one end is restricted by the fixing pin
P4 and the other end is restricted by the spring guide 13.
[0048] The driving rod 12 is always urged to the left by
the spring 14, and the link 15 is always urged clockwise
with the fixing pin P1 as the axis of rotation via the
traveling connecting pin S5. In the opening state, the
traveling connecting pin S4 provided on the link 15 comes
into contactwith the traveling terminal 1, so that clockwise
rotation is restricted.

[0049] The opening/closing operation by the excitation
and demagnetization of the input actuator 7 will be de-
scribed with reference to Figs. 2 and 3.

[0050] The load of the main configuration spring is in
the relationship of the opening spring 9> the spring for
driving auxiliary switch 14, and the spring load of each
return spring is smaller than these spring loads.

[0051] Fig. 2 shows the input coil 7¢ in the demagnet-
ized state and the operating mechanism in the opening
state, and the closing operation will be described first
from this state.

[0052] When the input coil 7cis excited, the driving rod
7a moves horizontally to the rightin Fig. 2, and the return
spring 7b for returning the driving rod is stored. At this
time, the driving rod 7a pushes the pushing surface 6a
of the insulating rod 6, and the insulating rod 6 moves to
the right. Along with the movement of the insulating rod
6, the link 16 connected to the latch pin S1 moves in a
clockwise arc with the fixing pin P2 as the center of ro-
tation while accumulating the return spring 17. During
the traveling process, the latch pin S1 engages with the
latch engaging part 11a of the latch 11 and urges the
latch 11 to the right.

[0053] Atthistime, the traveling connecting pin S3 that
pivotally supports the latch 11 has the fixing pin P1 as
the center of rotation, by moving in an arc clockwise with
the traveling terminal 1, the traveling contact 1a formed
on the traveling contactor 1b constituting the traveling
terminal 1 comes into contact with the fixed contact 2a
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of the first fixed terminal 2.

[0054] Further, the spring 9 for opening is stored by
the spring rod 8 that follows the traveling of the traveling
terminal 1, the traveling terminal 1 is urged counterclock-
wise, but the closing state shown in Fig. 3 is maintained
while the input actuator 7 is excited. In such a closed
state, an electric path is formed from the first fixed termi-
nal 2 to the second fixed terminal 3 via the traveling con-
tactor 1b and the shunt 4 of a copper-based material that
carries electricity.

[0055] In the closing process, the link 15 for driving the
auxiliary switch pivotally supported by the fixed pin P1
moves in a clockwise arc with the fixed pin P1 as the
center of rotation. At this time, the driving rod 12 con-
nected via the traveling connecting pin S5 is driven by
the spring force of the spring 14 for driving the auxiliary
switch moves to the left until the end of the slotted hole
provided in the link 15 for driving the auxiliary switch
comes into contact with the fixing pin P5, an auxiliary
switch 19 is operated at the tip part.

[0056] Inthe closing state of Fig. 3,agap 21 is provided
between the traveling connecting pin S4 and the traveling
terminal 1 so that the traveling connecting pin S4 does
not come into contact with the traveling terminal 1.
[0057] In other words, in the process of operating the
traveling terminal 1 to closing, the traveling connecting
pin S4 of the link 15 is regulated by the traveling terminal
1, and the traveling amount of the link 15 is regulated, in
the completed state of the operation of the traveling ter-
minal 1 to the closing, a gap 21 is generated between
the traveling connecting pin S4 and the traveling terminal
1, and the regulation is released.

[0058] Next, the opening operation by demagnetizing
the input coil 7c will be described.

[0059] When the input coil 7c is demagnetized from
the closing state shown in Fig. 3, the return spring 7b is
released and the driving rod 7a moves to the left in Fig.
3. At this time, since the force with which the driving rod
7a pushes the pushing surface 6a of the insulating rod 6
disappears, the return spring 17 is released, the closing
driving link 16 having the insulating rod 6 and the latch
pin S1 moves in an arc counterclockwise with the fixing
pin P2 as the axis of rotation.

[0060] Asaresult,the force pushingthelatch engaging
part 11a of the latch pin S1 disappears, and the opening
spring 9 is released, the traveling terminal 1 having the
latch 11 moves in an arc counterclockwise with the fixing
pin P1 as the axis of rotation.

[0061] Inthe process of opening, the traveling terminal
1 and the traveling connecting pin S4 come into contact
with each other, and the link 15 having the traveling con-
necting pin S4 moves in an arc counterclockwise with
the fixing pin P1 as the axis of rotation due to the release
force of the spring 9. At this time, the driving rod 12 hor-
izontally moves to the right in Fig. 3 via the traveling con-
necting pin S5 to reset the auxiliary switch 19 and store
the spring 14. The traveling terminal 1 stops when it
comes into contact with the stopper pin P3, and maintains
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the opening state of Fig. 2 by the initial load of the opening
spring 9.

[0062] Next, the opening operation by disengaging the
latch engagement in the tripping device from the closing
state will be described with reference to Figs. 3 and 4.
[0063] Fig.4showsthe traveling terminal 1 inthe open-
ing state and the input coil 7c in the excited state due to
the release ofthe latch engagement in the tripping device.
[0064] In the closing state of Fig. 3, a tripping device
20 that has detected the circuit short-circuit current op-
erates upward and pushes the latch pushing part 11b to
rotate the latch 11 counterclockwise.

[0065] When the latch 11 rotates, the engagement be-
tween the latch engaging part 11a and the latch pin S1
isreleased, and the traveling terminal 1 shifts to the open-
ing state while the inputcoil 7cis maintainedin the excited
state.

[0066] In the process of opening of the traveling termi-
nal 1 or after opening, the input actuator 7 shifts to the
reset state and the link 16 for closing also shifts to the
reset state by releasing the excitation of the input coil 7c.
[0067] The latch 11 is returned counterclockwise by
the latch return spring 18, and is in the opening state
shown in Fig. 2.

[0068] The operation description of the auxiliary switch
driving mechanism in the main opening operation is the
same as the opening operation by demagnetization of
the input coil 7c, and is omitted because it has already
been explained.

[0069] As described above, according to the operation
mechanism of the circuit breaker of the first embodiment,
one end is a latch engaging part and the other end is a
pushing part for disengaging the latch rotation shaft, by
arranging the position of the center of gravity of the latch
near the center of rotation of the latch, it is less suscep-
tible to vibration during circuit breaker operation and vi-
bration in the installed state, it is possible to stabilize the
closing operation and the closing holding.

[0070] In addition, by keeping the latch engagement
part away from the bottom of the contact part and cov-
ering i, itis possible to avoid the adhesion of metal-based
scattered matter when the current is cut off, it is possible
to stabilize the closing operation and the closing holding,
and to stabilize the latch release force at the time of open-
ing.

[0071] Further, by forming the closing driving mecha-
nism, the opening driving mechanism and the latch
mechanism by the parallel crank mechanism, it is possi-
ble to suppress the amount of slippage of the latch en-
gaging surface with respect to the latch pin in the closing
process, engagement failure due to slippage of the latch
engaging surface can be suppressed, and the closing
operation and closing holding can be stabilized.

[0072] In addition, in order to efficiently use the spring
energy of the opening spring in the opening driving mech-
anism, by arranging the opening spring near the main
contact part away from the center of rotation of the
traveling terminal, it is possible to reduce the load on the
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opening spring, and further by separating the traveling
terminal configuration into a copper-based material that
is responsible for energization and an iron-based mate-
rial that is responsible for rigidity, the wall thickness of
the components can be reduced, and the opening time
can be shortened by reducing the size and weight.
[0073] Further, by keeping the space within the main
contact width without using a retaining ring for the con-
necting part of the opening spring unit, it is possible to
secure a space for arranging the arc behavior control
component at the time of current interruption.

[0074] Further, the traveling terminal and the auxiliary
switch driving link are separated in the process of closing,
and a gap is provided between both parts when closing,
high-speed opening operation is possible without hinder-
ing the movement of the traveling terminal in the initial
process of opening in the short-circuit current cutoff.
[0075] Inaddition, by connecting the inputactuator and
the insulating rod of the closing driving mechanism only
in the opening direction, itis possible to reduce the trans-
mission of the release energy of the contact pressure
released from the input actuator at the time of opening
to the closing driving mechanism and the opening driving
mechanism, the components can be made thinner and
smaller.

Second Embodiment

[0076] The second embodiment of the present inven-
tion will be described below with reference to Fig. 8. In
the second embodiment of the present application, the
description of the same or corresponding part as that of
the first embodiment will be omitted, and the parts differ-
ent from the first embodiment will be mainly described
below.

[0077] In the firstembodiment, special part to drive the
auxiliary switch were needed, as the link 15 for driving
the auxiliary switch to turn on/ off the auxiliary switch 19,
the drive rod 12 for driving the auxiliary switch, the aux-
iliary switch drive spring 14, but in the second embodi-
ment, the auxiliary switch 19 is driven by the opening
spring rod 8.

[0078] With such a configuration, the above-men-
tioned parts required in the first embodiment become un-
necessary, and the number of parts can be reduced.

Third Embodiment

[0079] In the first and second embodiments described
above, the circuit breaker having a structure in which the
traveling terminal rotates has been described, but the
opening/closing mechanism is not limited to this struc-
ture, for example, it may be a circuit breaker having a
structure in which the traveling terminal moves linearly
in the horizontal direction.

[0080] Further, in the third embodiment of the present
application, the description of the same or corresponding
part as that of the first and second embodiments will be
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omitted, and the parts different from the first and second
embodiments will be mainly described below.

[0081] Figs. 9A, 9B and 9C are diagrams showing the
circuit breaker of the third embodiment.

[0082] Fig 9A shows the circuit breaker opening state,
Fig. 9B shows the closing state, and Fig. 9C shows the
circuit breaker opening state and the input actuator ex-
citation state by releasing the latch by the tripping device.
[0083] In Figs. 9A, 9B and 9C, the traveling terminal
has a traveling contactor 1b, the traveling contact 1a and
an opening driving link 1c, the traveling contactor 1b is
connected to the second fixed terminal 3 via the shunt 4.
[0084] In the opening state shown in Fig. 9A, the en-
gaging part of the latch 11 is located in a state where a
slight gap is provided with respect to the latch pin S1
provided on the insulating rod 6.

[0085] At the time of transition from the opening state
shown in Fig. 9A to the closing state shown in Fig. 9B,
the insulating rod 6 is horizontally moved to the right by
the excitation of the input actuator 7. In the process of
this horizontal traveling, the latch pin S1 provided on the
insulating rod 6 engages with the latch 11 pivotally sup-
ported by the pin S3 on the traveling contactor 1b, the
insulating rod 6 and the traveling contactor 1b move hor-
izontally to the right. At the same time, the spring rod 8
connected to the opening driving link 1¢ by the pin S2
also moves in the same direction, the spring rod 8 stores
the spring 9 for opening.

[0086] By moving the traveling contactor 1b in the hor-
izontal direction in this way, the traveling contact 1a
comes into contact with the fixed contact 2a of the first
fixed terminal 2, resulting in the closing state as shown
in Fig. 9B.

[0087] Further, the auxiliary switch 19 is driven by the
movement of the spring rod 8.

[0088] The spring guide 10 is fixed in the circuit break-
er.

[0089] On the other hand, the spring 9 is released by
the demagnetization of the input actuator 7, and the
traveling contactor 1b moves horizontally to the left in
Fig. 9B, the opening driving link 1c comes into contact
with the stopper pin P3, resulting in the opening state as
shown in Fig. 9A.

[0090] Further, in the case that the latch 11 and the
latch pin S1 are disengaged from each other to opening,
the tripping device 20 is driven, by pushing the latch and
rotating the latch counterclockwise, the latch engage-
ment is released, the spring 9 is released, and while the
input actuator 7 keeps the excited state, the traveling
contactor 1b and the fixed contact 2a are separated from
each other, resulting in the opening state as shown in
Fig. 9C.

[0091] Afterthe opening state of Fig. 9C orin the open-
ing process, the input actuator 7 is demagnetized, result-
ing in the opening state as shown in Fig. 9B.

[0092] With such a configuration, the link 16 for closing
driving, the fixing pin P2 for supporting the link 16, the
fixing pin 1 for supporting the traveling terminal 1, which



13 EP 4 105 958 A1 14

are required in the first embodiment, are no longer re-
quired, the number of parts can be reduced, the space
required for arcdrive can be reduced, and the mechanism
can be configured in a small space.

[0093] In other words, the description of each of the
above-described embodiments has the following fea-
tures.

Technical Feature 1: The fixed contact, the traveling con-
tact connected to and separated from the fixed contact,
the rod-shaped latch that is rotatably pivotally supported
in the barycentric region between one end having a latch
engaging part and the other end driven by tripping, the
insulating rod having a latch pin at one end that engages
with the latch engaging part, the input actuator that drives
the other end of the insulating rod, and the spring for
opening that drives the traveling contact in the opening
direction are provided, when the other end of the latch is
pulled off and driven while the traveling contact is closed
to the fixed contact, the engagement between the latch
engaging part and the latch pin is disengaged, and the
traveling contact is driven in the input direction by the
opening spring, with the traveling contacts open, the latch
pin is driven in the opening direction via the insulating
rod by the input actuator, the latch is driven in the input
direction via the latch engaging part, and the traveling
contact is driven in the opening direction with the fixed
contact.

Technical Feature 2: The Technical feature 1 is charac-
terized in that the traveling contact opens and closes with
the fixed contact while moving in an arc.

Technical Feature 3: The feature 1 is characterized in
that the traveling contact opens and closes with the fixed
contact while moving linearly.

[0094] Technical Feature 4: The fixed contact, the
traveling contact which is connected to and separated
from the fixed contact, the traveling terminal in which one
end is pivotally attached to the fixed part and the other
end having the traveling contact is driven by the driving
force in the opening direction, the latch in which the part
between one end having the latch engaging part and the
other end driven by tripping is pivotally attached between
one end of the traveling terminal and the other end of the
traveling terminal, and the closing driving link of which
one end is pivotally attached to the fixed part has a latch
pin engaged with the latch engaging part at the other end
thereof are provided, when the other end of the latch is
pulled off and driven while the traveling terminal is closed,
the engagement between the latch engaging part and
the latch pin is disengaged, and the traveling terminal is
pivotally moved so as to be opened by the driving force
in the opening direction, when the latch pin is driven by
a driving force in the input direction while the traveling
terminal is open, as the latch pivots via the latch pin and
the latch engaging part of the latch, the traveling terminal
is pivotally operated to closing.

[0095] Technical Feature 5: In the technical feature 4,
the traveling terminal and the closing driving link extend
in the same direction with a predetermined distance, the
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latch extends in a direction intersecting the extending
direction of the traveling terminal and the closing driving
link.

Technical Feature 6: In the technical feature 5, the
traveling terminal, the closing driving link, and the latch
are configured in a parallel crank mechanism.
Technical Feature 7: In any one of the technical features
4 to 6, the latch engaging part and the latch pin are ar-
ranged on the side of the traveling terminal opposite to
the traveling contact, the latch pin is driven by a driving
force in the input direction via the insulating rod, the side
of the traveling contact of the latch engaging part and the
latch pin is covered with a part of the insulating rod.
Technical Feature 8: In any one of the technical features
4 to 7, the traveling terminal is integrally composed of
the traveling contact of the copper-based material re-
sponsible for energization and the opening driving link of
the iron-based material responsible for rigidity.

[0096] Technical Feature 9: In any of the technical fea-
tures 4 to 8, the opening spring rod that transmits the
driving force in the opening direction to the traveling ter-
minal and the traveling terminal are connected by the
traveling connecting pin for opening.

Technical Feature 10: In any of the technical features 4
to 9, the fixing pin for pivotally attaching the one end of
the traveling terminal to the fixing part is provided, and
the auxiliary switch drive link is pivotally supported by the
fixing pin, in the process of operating the traveling termi-
nal to closing, the auxiliary switch driving link is driven
by the spring force of the auxiliary switch driving spring
to operate the auxiliary switch.

Technical Feature 11: In technical feature 10, in the proc-
ess of operating the traveling terminal to closing, the
traveling connecting pin of the auxiliary switch driving link
is restricted to the traveling terminal, and the traveling
amount of the auxiliary switch driving link is restricted, in
the completed state of the operation of the traveling ter-
minal to the closing, the gap is generated between the
traveling connecting pin and the traveling terminal, and
the regulation is released.

Technical Feature 12: In the technical feature 7, the driv-
ing force in the input direction is transmitted from the
input driving rod of the input actuator to the insulating
rod, the input driving rod and the insulating rod can op-
erate independently when operating in the opening di-
rection.

Technical Feature 13: In any of the technical features 4
to 8, the auxiliary switch is driven by the opening spring
rod that transmits the driving force in the opening direc-
tion to the traveling terminal.

[0097] Although various exemplary embodiments and
examples are described in this application, the various
features, modes, and functions described in one or more
embodiments are not limited to the application of a par-
ticular embodiment, but can be applied to embodiments
alone or in various combinations.

[0098] Accordingly, countless variations notillustrated
are envisioned within the scope of the art disclosed in
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this application. For example, this shall include cases
where at least one component is transformed, added or
omitted, and even where at least one component is ex-
tracted and combined with components of other embod-
iments.

Reference Signs List
[0099]

1. Traveling terminal,

1a. Traveling contact,

1b. Traveling contactor,

1c¢. Opening driving link,

1d. Stopper pin through hole,

1e. Latch pin through hole,

2 First fixed terminal,

2a. Fixed contact,

3 Second fixed terminal,

4. Shunt,

5. Mechanical frame,

6. Insulated rod,

6a. Pushing surface of the insulated rod,
6a. Connection hole,

7. Input actuator,

7a. Driving rod for input,

7b. Return spring for return of the driving rod,
7c. Input caoil,

8 Spring rod for opening,

9 Spring for opening,

10 Spring guide for opening,

11. Latch,

11a. Latch engaging part,

11b. Latch pushing part,

12. Driving rod for auxiliary switch,

13 Spring guide for driving auxiliary switch,
14. Spring for driving auxiliary switch,
15. Link for driving auxiliary switch,

16 closing driving link,

16a. Spring receiving pin,

17 Return spring for return of the link for driving open-
ing,

18. Return spring latch,

19. Auxiliary switch,

20. Trip device,

21. Gap,

22. Pin hole,

P1. Fixed pin,

P2. Fixed pin,

P3. Stopper pin,

P4. Fixed pin,

P5. Fixed pin,

S1. Latch pin,

S2. Traveling connection pin for opening,
S3. Traveling connection pin,

S4. Traveling connection pin,

S5. Traveling connection pin,

S6. Traveling connection pin,
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S7. Retaining pin

Claims

1.

A circuit breaker comprising:

a fixed contact, a traveling contact connected to
and separated from the fixed contact, a rod-
shaped latch that s rotatably pivotally supported
in the barycentric region between one end hav-
ing a latch engaging part and the other end driv-
en by tripping, an insulating rod having a latch
pin at one end that engages with the latch en-
gaging part, an input actuator that drives the oth-
er end of the insulating rod, and a spring for
opening that drives the traveling contact in the
opening direction, wherein;

when the other end of the latch is pulled off and
driven while the traveling contact s closed to the
fixed contact, the engagement between the
latch engaging part and the latch pin is disen-
gaged, and the traveling contact is driven in the
opening direction by the opening spring,

when the latch pin is driven in the input direction
by the input actuator via the insulating rod in a
state where the traveling contact is open, the
latch is driven in the input direction via the latch
engaging part, and the traveling contactis driven
in the closing direction with the fixed contact.

2. A circuit breaker comprising:

a fixed contact, a traveling contact which is con-
nected to and separated from the fixed contact,
and

a traveling terminal in which one end is pivotally
attached to a fixed part and the other end having
the traveling contact is driven by a driving force
in the opening direction, and comprising;

a latch in which a part between one end having
a latch engaging part and the other end driven
by tripping is pivotally attached between one end
of the traveling terminal and the other end of the
traveling terminal, and

a closing driving link of which one end is pivotally
attachedto the fixed parthas alatch pin engaged
with the latch engaging part at the other end
thereof, wherein;

when the other end of the latch is pulled off and
driven while the traveling terminal is closed, the
engagement between the latch engaging part
andthe latch pinis disengaged, and the traveling
terminal is pivotally moved so as to be opened
by the driving force in the opening direction,
when the latch pin is driven by a driving force in
the input direction while the traveling terminal is
open, as the latch pivots via the latch pin and
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the latch engaging part of the latch, the traveling
terminal is pivotally operated to closing.

3. The circuit breaker according to claim 2, wherein;

the traveling terminal and the closing driving link
extend in the same direction with a predeter-
mined distance,

the latch extends in a direction intersecting the
extending direction of the traveling terminal and
the closing driving link.

The circuit breaker according to claim 3, wherein;
the traveling terminal, the closing driving link, and
the latch are configured in a parallel crank mecha-
nism.

The circuit breaker according to any one of claims 2
to 4, wherein;

the latch engaging part and the latch pin are arranged
on the side of the traveling terminal opposite to the
traveling contact, the latch pin is driven by a driving
force in the input direction via an insulating rod, the
side of the traveling contact of the latch engaging
part and the latch pin is covered with a part of the
insulating rod.

The circuit breaker according to any one of claims 2
to 5, wherein;

the traveling terminal is integrally composed of the
traveling contact of a copper-based material respon-
sible for energization and an opening driving link of
the iron-based material responsible for rigidity.

The circuit breaker according to any one of claims 2
to 6, wherein;

the opening spring rod that transmits the driving force
in the opening direction to the traveling terminal and
the traveling terminal are connected by a traveling
connection pin for opening.

The circuit breaker according to any one of claims 2
to 7, wherein;

a fixing pin for pivotally attaching the one end of
the traveling terminal to the fixing part is provid-
ed, and an auxiliary switch driving link is pivotally
supported by the fixing pin,

in the process of operating the traveling terminal
to closing, the auxiliary switch driving link is driv-
en by the spring force of the auxiliary switch driv-
ing spring to operate the auxiliary switch.

The circuit breaker according to claim 8, wherein;

in the process of operating the traveling terminal to
closing, the traveling connecting pin of the auxiliary
switch driving link is restricted to the traveling termi-
nal, and the traveling amount of the auxiliary switch
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10

10.

1.

driving link is restricted, in the completed state of the
operation of the traveling terminal to the closing, a
gap is generated between the traveling connecting
pin and the traveling terminal, and the restriction is
released.

The circuit breaker according to claim 5, wherein;

the driving force in the input direction is trans-
mitted from the input driving rod of the input ac-
tuator to the insulating rod,

the input driving rod and the insulating rod can
operate independently when operating in the
opening direction.

The circuit breaker according to any one of claims 2
to 6, wherein;

an auxiliary switch is driven by the opening spring
rod that transmits the driving force in the opening
direction to the traveling terminal.
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FIG. 4
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FIG. 5
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FIG. 6A
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FIG. 6B
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FIG. 7B

10
9 6 1
11
9 ) /1a
/
oflel [}/
( 0 1b
O 3 0 0
O
0
r '@ O CQ

11b

11a_"

19



o/

N\N\ _, .a Wm \ W.//e



EP 4 105 958 A1

FIG. 9A
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