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(54) DC CIRCUIT BREAKER

(57)  In a DC circuit breaker, in order to achieve life FIG. 3

increase by shortening an interruption time and reducing
a wear amount of the contact, and the like, it is effective
to quickly commutate an arc generated between contacts
at the time of interruption to an arc runner. However, it
is difficult to achieve high-speed commutation over the
entire range from a small current region not larger than
a rated value to a large current region such as short-cir-
cuit current. Therefore, a fixed-side arc runner (12) is
shaped to cover a portion around a fixed contact (1),
whereby an arc can be commutated at a high speed from
the small current region to the large current region, there-
by improving interruption performance.
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Description
TECHNICAL FIELD

[0001]
breaker.

The present disclosure relates to a DC circuit

BACKGROUND ART

[0002] A DC circuit breaker includes a fixed element
having a fixed contact, a movable element having a mov-
able contact contactable with and separable from the
fixed element, arc runners for transferring an arc gener-
ated between contacts from the contacts, and an arc ex-
tinguishing chamber for extinguishing the arc, and the
arc runners are respectively disposed near the fixed el-
ement and the movable element.

[0003] In such a configuration, an arc generated be-
tween the contacts upon contact separation at the time
of current interruption is commutated from the contacts
to the arc runners and travels on the arc runners, so as
to be driven to the arc extinguishing chamber. Then, the
arc enters grids inside the arc extinguishing chamber and
is divided, so that an arc voltage not smaller than a power
supply voltage of a DC circuit occurs, whereby the current
is limited and interrupted.

[0004] At the time of the interruption, the DC circuit
breaker quickly commutates an arc generated between
contacts to the arc runners and drives the arc to the arc
extinguishing chamber, whereby the life of the contacts
can be prolonged by a shortened interruption time and a
reduced wear amount of the contacts. Therefore, a con-
figuration in which a protrusion is provided at a fixed-side
arc runner to promptly commutate a generated arc from
contacts to arc runners, is known (e.g., see Patent Doc-
ument 1).

CITATION LIST
PATENT DOCUMENT

[0005] Patent Document 1: Japanese Laid-Open Pat-
ent Publication No. 2010-170876

SUMMARY OF THE INVENTION
PROBLEM TO BE SOLVED BY THE INVENTION

[0006] In the above-described arc runner configura-
tion, an effect can be expected in a small current region
not larger than rated current, in which it is difficult to com-
mutate an arc from the contacts to the arc runners. In
contrast, an effect that commutation time is shortened
according to the shape of a commutation destination is
small in a large current region not smaller than rated cur-
rent, in which the arc diameter is large and driving force
is great. Therefore, it is difficult to improve commutation
and traveling performance over the entire region from
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the small current region to the large current region by
using the shape of an arc runner.

[0007] The presentdisclosure has been made to solve
the above problem, and an object of the present disclo-
sure is to provide a DC circuit breaker including an arc
runner capable of obtaining high interruption perform-
ance by shortening commutation time.

MEANS TO SOLVE THE PROBLEM

[0008] A DC circuit breaker according to the present
disclosure includes a fixed element having a fixed con-
tact, a movable element having a movable contact con-
tactable with and separable from the fixed contact, and
a fixed-side arc runner that is disposed near the fixed
contact and the movable contact and that drives an arc
generated at the time of opening of the fixed contact and
the movable contact to an arc extinguishing chamber.
The fixed contact has an end surface connected to the
fixed-side arc runner and side surfaces adjacent to the
end surface, and the fixed-side arc runner is formed so
as to cover the end surface and the side surfaces of the
fixed contact.

EFFECT OF THE INVENTION

[0009] In the DC circuit breaker according to the
presentdisclosure, a biased magnetic flux occurs around
the generated arc, whereby driving force toward a fixed-
side arc runner is increased and commutation time is
shortened, thereby obtaining high interruption perform-
ance.

BRIEF DESCRIPTION OF THE DRAWINGS
[0010]

[FIG. 1] FIG. 1 is a schematic sectional view of the
entire configuration of a DC circuit breaker.

[FIG. 2] FIG. 2 is a sectional view illustrating move-
ment of an arc in an interruption process of the DC
circuit breaker.

[FIG. 3]FIG. 3 is aperspective view of afixed element
and afixed-side arc runner according to embodiment
1.

[FIG. 4] FIG. 4 is asectional view of the fixed element
and the fixed-side arcrunner, along line A-Ain FIG. 3.
[FIG. 5] FIG. 5 is a front view of the fixed element
and the fixed-side arc runner according to embodi-
ment 1 when seen from a contact abutting surface
side.

[FIG. 6] FIG. 6 is a sectional view of a fixed element
and afixed-side arc runner according to embodiment
2.

[FIG. 7] FIG. 7 is a sectional view of a fixed element
and afixed-side arc runner according to embodiment
3.

[FIG. 8]FIG. 8 is aperspective view of afixed element
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and a fixed-side arc runner according to embodiment
4.

[FIG.9]FIG. 9is aperspective view of afixed element
and a fixed-side arc runner according to embodiment
5.

[FIG. 10] FIG. 10 is a sectional view of the fixed el-
ement and the fixed-side arc runner along a line A-
Ain FIG. 9.

DESCRIPTION OF EMBODIMENTS

[0011] Hereinafter, preferred embodiments of a DC cir-
cuit breaker according to the present disclosure will be
described with reference to the drawings. The same fea-
tures and corresponding parts are denoted by the same
reference characters, and detailed descriptions thereof
will be omitted. In the subsequent embodiments as well,
redundant descriptions of components denoted by the
same reference characters will be omitted.

Embodiment 1

[0012] FIG. 1is aschematic sectional view of the entire
configuration of the DC circuit breaker of embodiment 1,
FIG. 2 is a sectional view illustrating movement of an arc
in an interruption process of the DC circuit breaker, FIG.
3 is a perspective view of a fixed element and a fixed-
side arc runner of the DC circuit breaker, and FIG. 4 is a
sectional view along line A-A in FIG. 3.

[0013] First, the configuration of the DC circuit breaker
will be described. The DC circuit breaker includes a fixed
element 3 composed of a fixed contact 1 and a fixed
contact base metal 2, and a movable element 6 com-
posed of a movable contact 4 and a movable contact
base metal 5 contactable with and separable from the
fixed contact 1. When current is conducted, the movable
element 6 is moved toward a fixed element by a closing
actuator 7 so as to contact with the fixed element 3,
whereby current is conducted via an upper conductor 8
connected to the fixed element 3 and a lower conductor
9 connected to the movable element 6.

[0014] When failure current flows at the time of current
interruption, a detector 10 disposed on the lower conduc-
tor 9 detects the failure current and is operated, and re-
leases a latch 11 having held the movable element 6,
whereby the movable element 6 is separated from the
fixed element 3 to perform an opening operation.
[0015] When the openingoperation is performed at the
time of current interruption, an arc 16 shown in FIG. 2 is
generated (hereinafter referred to as arcing) between the
fixed contact 1 and the movable contact 4. As shown by
an arc 17, the arc 16 generated between the contacts is
transferred (hereinafter referred to as commutated) to a
fixed-side arc runner 12 disposed near the fixed element
3 (fixed contact 1) and a movable-side arc runner 13 dis-
posed near the movable element 6 (movable contact 4).
Then, as shown by an arc 18, the arc 17 generated be-
tween the fixed-side arc runner 12 and the movable-side
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arcrunner 13 travels in a direction away from the contacts
by an electromagnetic force due to current flowing on
each arc runner or a flow of a conductive hot gas gener-
ated in arcing or the like.

[0016] As shown by anarc 19, the arc 18 enters an arc
extinguishing chamber 15 in which many grids 14 each
formed of a thin-plate-shaped magnetic material are ar-
ranged, and the arc 19 is divided by the grids 14, so that
an arc voltage is increased and becomes a power supply
voltage of the circuit or higher, whereby the current is
limited and interrupted. As described above, the arc 16
generated by separation of the movable contact4 is com-
mutated to the fixed-side arc runner 12, travels in a di-
rection opposite to the contacts, and then enters the grids
14 so as to be interrupted.

[0017] Next, with reference to the perspective view of
the fixed-side arc runner 12 shown in FIG. 3 and the
sectional view along line A-A shown in FIG. 4, the con-
figuration of the fixed-side arc runner 12 will be described.
In FIG. 3 and FIG. 4, components other than the fixed-
side arc runner 12 and the fixed element 3 are omitted.
Also, appearance of each arc only on the fixed side is
shown.

[0018] InFIG. 3 and FIG. 4, the fixed contact 1 made
of a silver alloy, the fixed contact base metal 2 made of
copper, and the fixed-side arc runner 12 made of iron are
brazed and configured so as to be in contact with each
other. The fixed contact 1 has an end surface 1a (here-
inafter, referred to as upper surface) that is connected to
the fixed-side arc runner 12, and side surfaces 1b adja-
cent to the upper surface 1a. The side surfaces 1b of the
fixed contact 1 are opposed to the fixed-side arc runner
12, and the fixed-side arc runner 12 is formed so as to
cover the upper surface 1a and the side surfaces 1b of
the fixed contact 1.

[0019] Next, operation and effect of the fixed-side arc
runner 12 will be described. When the arc 16 is generat-
ed, an electromagnetic force from the fixed contact 1 to-
ward the fixed-side arc runner 12 is generated due to a
self-magnetic field of a main circuit current path. The arc
16 subjected to the electromagnetic force is elongated
form the fixed contact 1 to the fixed-side arc runner 12
side and an arcing point thereof is commutated from the
fixed contact 1 to the fixed-side arc runner 12.

[0020] In the present configuration, the fixed-side arc
runner 12 as a magnetic material is formed in a range
including a portion around the fixed contact 1, whereby
not only the electromagnetic force due to the self-mag-
neticfield but also a biased magnetic flux can occur. More
specifically, the fixed-side arc runner 12 is formed in a
shape covering from the upper part of the fixed contact
1 to the side surfaces 1b of the fixed contact 1, that is,
the fixed-side arc runner 12 covers in a U shape from the
upper part of the fixed contact 1, whereby the biased
magnetic flux is used.

[0021] FIG. 5is a view of the fixed-side arc runner 12
when seen from an abutting surface side of the fixed con-
tact 1. In FIG. 5, the current due to the arc 16 generated
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between the fixed contact 1 and the movable contact 4
flows toward a frontward direction 20 of the drawing
sheet, and a magnetic flux 21 occurs in a right-hand
screw direction with respect to the current. When a mag-
netic material (fixed-side arc runner 12) is disposed near
the magnetic flux 21 that has occurred, the magnetic flux
passes in the magnetic material having high magnetic
permeability, and the magnetic flux that is originally con-
centric with current is biased. As a result, an electromag-
netic force 22 toward the fixed-side arc runner 12 occurs
in the arc through which current flows, and the arc is
quickly elongated, thereby shortening commutation time.
[0022] Such a shape that the side surfaces 1b of the
fixed contact 1 are covered by the fixed-side arc runner
12 corresponds to a configuration for generating larger
bias in amagneticflux and increasing an electromagnetic
force. The fixed-side arc runner 12 only has to cover at
least a part of the side surfaces 1b of the fixed contact
1. However, if the length of the side surface portions of
the fixed-side arc runner 12 covering the fixed contact 1
extends to a position lower than a bottom part of the con-
tact, the magnetic flux positioned lower than an arcing
position also passes the fixed-side arc runner 12, so that
the electromagnetic force toward the fixed-side arc run-
ner 12 decreases. Thus, the length of the side surface
portions of the fixed-side arc runner 12 covering the fixed
contact 1 preferably extends to a contact intermediate
position substantially corresponding to the arcing posi-
tion.

[0023] In addition, the upper part (upper surface 1a) of
the fixed contact 1 is brazed so as to be in contact with
the fixed-side arc runner 12. The arc generated between
the contacts is commutated to the fixed-side arc runner
12. However, if there is a step or a gap between the fixed
contact 1 and the fixed-side arc runner 12, commutation
is not smoothly performed, so that interruption perform-
ance may decrease or failure of interruption may be
caused. Thus, the upper part of the fixed contact 1 and
the fixed-side arcrunner 12 are in contact with each other,
thereby promoting commutation.

[0024] In addition, the contact-direction height of the
fixed-side arc runner 12 at the side surface portions of
the fixed contact 1 is preferably the same as that of a
contact abutting surface or lower than the contact abut-
ting surface. If the fixed-side arc runner 12 at the side
surface portions of the fixed contact 1 is made higher
than the contact abutting surface and disposed nearer
the movable contact 4 than the fixed contact 1, an open-
ing distance between the movable element 6 and the
fixed element 3 is shorter than the distance between the
contacts, so that withstand voltage performance may be
deteriorated, and the movable contact 4 may come into
contact with the fixed-side arc runner 12 at the time of
closing and thus conduction fault may be caused.
[0025] The height of the contact abutting surface (sur-
face to separate/contact from/to movable contact 4) of
the fixed contact 1 means a height from a lower surface
(surface opposite to the contact abutting surface) of the
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fixed contact 1. When a plane including the lower surface
of the fixed contact 1 is defined as a reference plane, the
height of portions, which respectively cover the side sur-
faces 1b ofthe fixed contact 1, of the fixed-side arc runner
12 means a height in a contact direction (the left direction
in FIG. 4) from the reference surface.

[0026] As described above, according to the present
embodiment, the end surface (upper surface) and the
side surfaces adjacent to the upper surface of the fixed
contact 1 are covered with the fixed-side arc runner 12,
and the upper part of the fixed contact 1 and the fixed-
side arc runner 12 are connected with each other. Ac-
cordingly, the biased magnetic flux occurs with respect
to the generated arc and thus an electromagnetic force
toward the fixed-side arc runner 12 is increased and a
driving force is increased, whereby commutation time is
shortened, so that high interruption performance can be
obtained.

Embodiment 2

[0027] The fixed-side arc runner 12 does not cover a
back surface of the fixed contact 1 in embodiment 1, but
a fixed-side arc runner 12 has a shape covering not only
side surfaces but also a contact back surface of a fixed
contact 1 in embodiment 2. The configuration of a DC
circuit breaker of embodiment 2 is the same as that of
embodiment 1 except that the fixed-side arc runner 12
covers the contact back surface. FIG. 6 is a sectional
view showing the fixed-side arc runner of embodiment
2. As shown in FIG. 6, the fixed-side arc runner 12 also
covers the contact back surface, and thus a high effect
of improving an electromagnetic force is obtained. In ad-
dition, the arc runner covering the contact back surface
is disposed in such a position as not to be in contact with
the arc, and thus the part covering the contact back sur-
face and the fixed-side arc runner 12 may be formed as
separate members.

Embodiment 3

[0028] In embodiment 3, a slit 23 is provided in the
fixed contact base metal 2. In the configuration, an elec-
tromagnetic force due to the self-magnetic field is in-
creased. The configuration of a DC circuit breaker in em-
bodiment 3 is the same as those of embodiments 1 and
2 except that the slit 23 is provided.

[0029] FIG. 7 is a sectional view of the fixed-side arc
runner 12 of the present embodiment when seen from a
side surface thereof. The slit 23 is formed rearward of a
contact back surface of the fixed contact base metal 2
so as to be parallel to the abutting surface of the fixed
contact 1. In FIG. 7, an example in which the slit 23 is
formed in the fixed-side arc runner 12 of embodiment 2
is shown, but the slit may be formed in the fixed-side arc
runner 12 of embodiment 1.

[0030] As in the present configuration, the slit 23 is
formed in a portion (an upper surface of the fixed contact
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base metal 2 in FIG. 7), on the fixed-side arc runner 12
side in the fixed contact base metal 2, whereby a path
24 is formed such that a current path thereof near the
fixed contact 1 circumvents the slit 23 and advances from
below, and by the magnetic flux that occurs from the path
24, an electromagnetic force 25 toward the fixed-side arc
runner 12 acts on the arc 16 generated between the con-
tacts. Accordingly, elongation of the arc is promoted and
commutation time can be shortened.

[0031] Inthe above configuration, a higher effect is ob-
tained, as the slit 23 provided in the fixed contact base
metal 2 approaches the abutting surface of the fixed con-
tact 1. In addition, a higher effect is obtained, when the
slit 23 is formed deeper so as to reach the vicinity of a
lower part of the fixed contact base metal 2. It is effective
and preferable that the slit 23 has such an angle as to
be parallel to the abutting surface of the fixed contact 1.
However, even if the above angle is changed to a pre-
determined angle other than the above angle, a similar
effect is obtained. Furthermore, a position where the slit
23 is provided may be determined, in consideration of
mechanical strength that can withstand contact open-
ing/closing and a limit value of temperature increase due
to energization, and the slit 23 may be provided in a dif-
ferent position for another configuration having a different
rated value or the like.

[0032] A part of the fixed-side arc runner 12 as de-
scribed in embodiments 1 and 2 may be disposed rear-
ward of the slit 23 to ensure the strength. Such a config-
uration increases not only strength, but also an effect
caused by the electromagnetic force when a deep slit is
provided. In this configuration, the slit 23 is partially
closed with the fixed-side arc runner 12, and thus a cur-
rent path flowing from above to the contact direction via
the fixed-side arc runner 12 occurs. In this case, a differ-
ence between conductivity of copper, which is a material
of the fixed contact base metal 2, and conductivity of iron,
which is a material of the fixed-side arc runner 12, allows
lower-path current passing through copper to be domi-
nant, and thus strength is ensured without significantly
reducing the electromagnetic force.

Embodiment 4

[0033] In embodiment 4, ribs 26 are provided at the
side surfaces of the fixed-side arc runner 12. FIG. 8 is a
perspective view of the fixed element and the fixed-side
arc runner of the present embodiment. As shown in FIG.
8, the ribs 26 continuing from the vicinity of the contact
to the end of the fixed-side arc runner 12 are respectively
erected on the side surfaces of the fixed-side arc runner
12. The present configuration promotes commutation
and traveling of an arc, in small current that is not larger
than arated current value and that has aweak arc driving
force. The configuration of a DC circuit breaker in em-
bodiment 4 is the same as those in embodiments 1 to 3
except that the ribs 26 are provided.

[0034] In an arc in a small current region not greater
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than rated current, since current is small as compared to
a large current region, an electromagnetic force due to
a self-magnetic field and a biased magnetic flux is small.
In addition, an arc causes less ablation of the contact
and the arc runner, and thus conductivity is less likely to
be increased in a space to which the arc has been com-
mutated. For these reasons, there is a problem that an
arc driving force is small and commutation and travelling
are poor. In contrast, to interrupt small current, a config-
uration in which an air puffer for blowing air from under
a contact during contact opening is provided, and an arc
is forcibly driven to the arc extinguishing chamber 15 to
perform interruption, can be used. However, in the con-
figuration using the air puffer, the device tends to be up-
sized.

[0035] In the present embodiment, such a character-
istic that an arc is likely to be generated at the edge is
utilized, the ribs 26 are respectively erected on the side
surfaces of the fixed-side arc runner 12, and furthermore,
the ribs 26 are provided so as to continue to the end of
the fixed-side arc runner 12, whereby commutation per-
formance and traveling performance are improved and
elongation of an arc is promoted, so that a high arc volt-
age can be obtained, thereby improving interruption per-
formance for small current. The same effects are provid-
ed even in a case where this configuration is provided in
the movable-side arc runner 13. In addition, the DC circuit
breaker of the present embodiment leads to reduction in
size and weight thereof, compared to the DC circuit
breaker using the air puffer.

[0036] Inthe presentconfiguration, eachrib 26 and the
fixed-side arc runner 12 are integrally formed through
cutting processing, but may be produced as different
members and may be fastened by a bolt, a rivet, or the
like or welded to each other. Alternatively, the rib 26 may
be formed through not only cutting processing but also
sheet metal bending processing.

[0037] When the fixed-side arc runner 12 and each rib
26 of the side surface thereof are formed as separate
members, a portion (e.g., a screwing portion in a case
where they are fixed by screwing) where they are con-
nected and the other portion have different contact de-
grees. Since current flows concentratedly through the
connection portion having a high contact degree, current
having flowed through the connection portion may apply
an electromagnetic force in a contact direction to an arc,
depending on a position where the connection portion is
formed, so thatthe arc flows backward toward the contact
side in some cases. In contrast, when the ribs 26 and the
fixed-side arc runner 12 are integrally formed, current
does not flow concentratedly through the connection po-
sitions, and the arc driving force only toward the arc ex-
tinguishing chamber 15 can be obtained. Thus, the ribs
26 on the side surfaces of the fixed-side arc runner 12
are preferably formed integrally with the fixed-side arc
runner 12.
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Embodiment 5

[0038] In embodiment 5, the fixed-side arc runner 12,
the fixed contact 1, and the fixed contact base metal 2
are integrated. FIG. 9 is a perspective view of the fixed
element and the fixed-side arc runner of the present em-
bodiment, and FIG. 10 is a sectional view of the fixed
element and the fixed-side arc runner along line A-A in
FIG. 9. The configuration of a DC circuit breaker of em-
bodiment 5 is the same as that of embodiment 4 except
that the fixed-side arc runner 12, the fixed contact 1, and
the fixed contact base metal 2 are integrated. In FIG. 9
and FIG. 10, the fixed contact 1, the fixed contact base
metal 2, and the fixed-side arc runner 12 are integrally
brazed, and then a cutting processing 27 is performed
onaportion from an upper end surface of the fixed contact
1 to the fixed-side arc runner 12, whereby a boundary
between the upper end surface of the fixed contact 1 and
the fixed-side arc runner 12 is formed to be smoothly
continuous. In such a configuration, a generated small
current arc is prevented from being stagnant and staying
at the boundary that is a joint between the fixed contact
1 and the fixed-side arc runner 12 and that is formed after
brazing, commutation to the fixed-side arc runner 12 is
promoted, and interruption performance can be im-
proved.

[0039] As shown in FIG. 9 and FIG. 10, when an in-
clined portion 1cinclined toward the fixed-side arc runner
12 is formed on an upper portion of the contact surface
of the fixed contact 1, the cutting faces of the inclined
portion 1c and the fixed contact 1 can be flush, and a
boundary between the inclined portion 1c of the fixed
contact 1 and the fixed-side arcrunner 12 can be smooth-
ly continuous through cutting processing.

[0040] In the present configuration, for the joint be-
tween the contact and the arc runner, cutting processing
is performed to reach an upper end of the arc runner.
However, effects are provided even in a case where cut-
ting processing is performed only on a portion around
the bonding surface between the upper surface of the
contact and a lower portion of the arc runner.

[0041] In FIG. 9 and FIG. 10, although an example in
which the above integrated configuration is applied to the
DC circuit breaker of embodiment 4, the above integrated
configuration may be applied to the DC circuit breaker in
each of embodiments 1 to 3.

[0042] Although the disclosure is described above in
terms of various exemplary embodiments and implemen-
tations, 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 appli-
cability 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 embodiments of the
disclosure.

[0043] It is therefore understood that numerous mod-
ifications which have not been exemplified can be de-
vised without departing from the scope of the specifica-
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tion of the present disclosure. 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 com-
ponents mentioned in another preferred embodiment.

DESCRIPTION OF THE REFERENCE CHARACTERS

[0044]

1 fixed contact

2 fixed contact base metal

3 fixed element

4 movable contact

5 movable contact base metal
6 movable element

7 closing actuator

8 upper conductor

9 lower conductor

10 detector

11 latch

12 fixed-side arc runner

13 movable-side arc runner
14 grid

15 arc extinguishing chamber
16, 17,18,19 arc

23 slit

26 rib

Claims

1. A DC circuit breaker comprising:

a fixed element having a fixed contact;

a movable element having a movable contact
contactable with and separable from the fixed
contact; and

a fixed-side arc runner that is disposed near the
fixed contact and the movable contact and that
drives an arc generated at a time of opening of
the fixed contact and the movable contact to an
arc extinguishing chamber, wherein

the fixed contact has an end surface connected
to the fixed-side arc runner and side surfaces
adjacent to the end surface, and

the fixed-side arc runner is formed so as to cover
the end surface and the side surfaces of the fixed
contact.

2. The DC circuit breaker according to claim 1,
wherein the fixed-side arc runner is formed so as to
cover a back surface of the fixed contact.

3. The DC circuit breaker according to claim 1 or 2,
wherein
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a slit is formed rearward of a connection part
with the fixed contact, of a fixed contact base
metal connected to the fixed contact to form the
fixed element, and

the slit is formed in a portion on the fixed-side
arc runner side of the fixed contact base metal.

The DC circuit breakeraccording to any one of claims
1 to 3, wherein a rib is formed on a side surface
portion of the fixed-side arc runner.

The DC circuit breaker according to claim 4,
wherein the rib formed on the side surface portion
of the fixed-side arc runner is integrally formed with
the fixed-side arc runner.

The DC circuit breakeraccording to any one of claims
1 to 3, wherein

the fixed-side arc runner, the fixed contact, and
the fixed contact base metal connected to the
fixed contact to form the fixed element are inte-
grated,

aninclined portion inclined toward the fixed-side
arc runner is disposed on the end surface side
of the fixed contact, and

a boundary between the fixed contact and the
fixed-side arc runner has a smooth shape.

The DC circuit breakeraccording to any one of claims
1 to 6, wherein

a height of a contact abutting surface of the fixed
contactis the same as or higher than that of a portion,
covering the side surface of the fixed contact, of the
fixed-side arc runner.
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