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(54) DIRECT CURRENT CIRCUIT BREAKER

(57)  In an arc-extinguishing chamber shifting mech-
anism of a DC breaker, itis required that contact portions
can be easily and safely maintained and inspected in a
short time.

Arc-extinguishing chamber shifting mechanism 17,
by which the arc-extinguishing chamber 2 can be shifted
between two positions which are composed of an oper-

ation position, which is arranged at an upper portion of

the contact 5 at afixed side and the contact 7 atamovable
side, and an inspection position at which the arc-extin-
guishing chamber 2 is shifted in a horizontal direction
from the operation position, and an upper portion of the
contact 5 at a fixed side and the contact 7 at a movable
side is set as an open state, is provided.
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Description
Technical Field

[0001] The presentinvention relates to a DC breaker,
and particularly relates to an arc-extinguishing chamber
shifting mechanism which is suitable for a DC high-speed
breaker.

Background Art

[0002] As a protection breaker which is used for an
electric railroad substation, there is a DC high-speed
breaker which is indicated, for example, in Patent Doc-
ument 1. A main contact, by which a main circuit electric
current is passed, and an arc contact, by which the main
contact is protected, are provided at contact portions of
a DC high-speed breaker of this kind. The arc contact is
opened and separated at a timing, which is later than a
timing of the main contact, when an electric current is
interrupted, whereby an arc is certainly generated at the
arc contact, and it is prevented that the main contact is
melted and broken by an arc, and itis prevented that an
energization capability is lowered when the main contact
is melted and broken.

[0003] Therefore, damage is caused by the arc at the
arc contact, so that maintenance and an inspection of
the arc contact are required after an electric current is
interrupted at many times or after a large electric current
is interrupted, and there is a required case in which the
arc contact is replaced. When the arc contact is main-
tained andinspected, it is required that an arc-extinguish-
ing chamber, which covers a circumference of the contact
portions, is detached from a main body of a DC breaker,
oritis required thatthe arc-extinguishing chamber is shift-
ed to a position at which the arc contact can be replaced.
[0004] Moreover, an arc, which is caused when an
electric current is interrupted, is set at a very high tem-
perature, so that a surrounding structure is melted and
broken, and a metal powder or soot of carbide is caused.
When the metal powder or the carbide adheres to a main
contact, a contact resistance at an adhering portion is
increased, and there is a possibility in which an accident
of an energization fault is caused, so that, in order to
prevent the energization fault, when a maintenance and
an inspection is performed, it is required that a main cir-
cuit portion is exposed, and a condition of a main contact
portion is confirmed, and when a maintenance is re-
quired, an operation, by which the adhering portion is
removed, is required.

[0005] In a conventional art, for example, in a DC
breaker which is indicated in Patent Document 2, in order
to expose a contact portion when the DC breaker is in-
spected, an attaching clamp, by which a hinge bar is at-
tached to an arc-extinguishing portion, is provided, and
a U-shaped clamp is attached to a frame of the DC break-
er so as to be linked to the hinge bar, whereby the U-
shaped clamp and the hinge bar are formed as a hinge
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mechanism by which the arc-extinguishing portion is
formed as a single swinging arc-extinguishing portion in
a state where the hinge bar is used as a center of a ro-
tation, so that the DC breaker is configured in such a way
that the contact portion is exposed when the DC breaker
is inspected.

Conventional Art Document
Patent Document
[0006]

Patent Document 1: Japanese Utility Model Publica-
tion No. H06-60944

Patent Document 2: Japanese Laid-Open Patent
Publication No. H07-153350

SUMMARY OF THE INVENTION
Problems to be solved by the Invention

[0007] As described above, in order to maintain and
inspect a contact portion, it is required that the contact
portion is exposed, so thatthere are two kinds of methods
by which an arc-extinguishing chamber is detached from
a main body of a DC breaker, or the arc-extinguishing
chamber is shifted. Because the arc-extinguishing cham-
ber is formed as a heavy object, it is dangerous that the
arc-extinguishing chamber is lifted and detached by one
person, so that, in order to detach the arc-extinguishing
chamber from the main body of the DC breaker, it is re-
quired thata special hanging tool is prepared and a hang-
ing device, such as a crane, is prepared, therefore, there
have been problems in that a workability is worsened,
and a maintenance and an inspection for the DC breaker
depend on an environment of a facility. Moreover, it is
required that a fastening component, by which the arc-
extinguishing chamber and the main body of the DC
breaker are fastened, is detached, so that there has been
a problem in that many times are expended for a working
operation.

[0008] In a method by which an arc-extinguishing
chamber is shifted, there is a hinge mechanism for which
arotational movement is used as a conventional art. The
hinge mechanism has an advantage in which the hinge
mechanism can be configured by using a simple config-
uration, and the hinge mechanism has an advantage in
which an operation force is reduced in accordance with
a moment ratio and the arc-extinguishing chamber can
be shifted by using arelatively lower operation force when
the arc-extinguishing chamber is rotated (shifted), and a
few time is required in order to expose a contact. On the
other hand, there has been a problem in which if a hand
is separated from the arc-extinguishing chamber before
the arc-extinguishing chamber is sifted to a static position
in accordance with, for example, a factor in which a hand
is slid when the arc-extinguishing chamber is rotated and
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operated, the arc-extinguishing chamber is vigorously
dropped off with a rotational movement, and the arc-ex-
tinguishing chamber is broken by an impact which is
caused when the arc-extinguishing chamber is dropped
off. Moreover, if a person is stayed in a dropping off area
of the arc-extinguishing chamber, there is a possibility in
which the arc-extinguishing chamber is touched to a
body, such as a hand or a head, and a bodily injury is
caused, so that it has been required that the arc-extin-
guishing chamber is very carefully shifted.

[0009] The presentinvention has been made to solve
the above-described problems, and an object of the in-
vention is to be able to realize that a contact portion is
easily and safely maintained and inspected in a short
time at arc-extinguishing chamber shifting mechanisms
of a DC breaker.

Means for solving problems

[0010] In a DC breaker of the present invention, arc-
extinguishing chamber shifting mechanisms, by which
the arc-extinguishing chamber can be shifted between
two positions which are composed of an operation posi-
tion, which is arranged at an upper portion of the contact
at a fixed side and the contact at a movable side, and an
inspection position at which the arc-extinguishing cham-
ber is shifted in a horizontal direction from the operation
position, and an upper portion of the contact at a fixed
side and the contact at a movable side is set as an open
state, are provided.

Effects of the Invention

[0011] According to the present invention, arc-extin-
guishing chamber shifting mechanisms, by which an arc-
extinguishing chamber can be shifted from an operation
position to an inspection position at which an upper por-
tion of a contact at a fixed side and a contact ata movable
side is set as an open state, whereby a DC breaker, in
which contact portions can be easily maintained and in-
spected in a short time, can be obtained.

BRIEF DESCRIPTION OF THE DRAWINGS
[0012]

Fig. 1 is a side view which indicates an overall con-
figuration, in a closed contact state, for explaining a
configuration of a DC high-speed breaker which is
formed as a DC breaker according to Embodiment
1 of the present invention;

Fig. 2 is a side view which indicates a state in which
a contact, of the DC high-speed breaker which is
formed as the DC breaker according to Embodiment
1 of the presentinvention, is opening and separating;
Fig. 3 is a side view which indicates a state before
an arc-extinguishing chamber, of the DC high-speed
breaker whichis formed as the DC breaker according
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to Embodiment 1 of the present invention, is shifted;
Fig. 4 is a side view which indicates a state after the
arc-extinguishing chamber, of the DC high-speed
breakerwhich is formed as the DC breaker according
to Embodiment 1 of the present invention, is shifted;
Fig. 5 is a side view which indicates the arc-extin-
guishing chamber and portions of shifting mecha-
nisms in the DC high-speed breaker which is formed
as the DC breaker according to Embodiment 1 of the
present invention;

Fig. 6 is a side view which indicates a main portion
of the arc-extinguishing chamber in the DC high-
speed breaker which is formed as the DC breaker
according to Embodiment 1 of the present invention;
Fig. 7 is an oblique perspective view for explaining
a configuration of the arc-extinguishing chamber and
the shifting mechanisms in the DC high-speed break-
er which is formed as the DC breaker according to
Embodiment 1 of the present invention;

Fig. 8 is a disassembled oblique perspective view
for explaining an attachment configuration of the arc-
extinguishing chamber and the shifting mechanisms
in the DC high-speed breaker which is formed as the
DC breaker according to Embodiment 1 of the
present invention;

Fig. 9 is a disassembled oblique perspective view
for explaining a configuration of the shifting mecha-
nism at a front side of the DC breaker in the DC high-
speed breaker which is formed as the DC breaker
according to Embodiment 1 of the present invention;
Fig. 10 is a disassembled oblique perspective view
for explaining a configuration of the shifting mecha-
nism at a rear side of the DC breaker in the DC high-
speed breaker which is formed as the DC breaker
according to Embodiment 1 of the present invention;
Fig. 11 is a cross-sectional view for explaining a con-
figuration of a shifting mechanism a DC high-speed
breaker which is formed as a DC breaker according
to Embodiment 2 of the present invention, in a state
where the shifting mechanism is viewed from a front
of the DC breaker;

Fig. 12 is a side view for explaining an operation of
a shifting mechanism, at a front side of a DC breaker,
in a DC high-speed breaker which is formed as the
DC breaker according to Embodiment 3 of the
present invention;

Fig. 13 is a side view for explaining an operation of
the shifting mechanism, at the front side of the DC
breaker, in the DC high-speed breaker which is
formed as the DC breaker according to Embodiment
3 of the present invention;

Fig. 14 is a side view for explaining an operation of
the shifting mechanism, at the front side of the DC
breaker, in the DC high-speed breaker which is
formed as the DC breaker according to Embodiment
3 of the present invention;

Fig. 15 is a cross-sectional view for explaining the
other form of a shifting mechanism in a DC high-



5 EP 3 561 841 A1 6

speed breaker which is formed as a DC breaker ac-
cording to Embodiment 4 of the present invention;
Fig. 16 is a cross-sectional view for explaining the
other form of a shifting mechanism in a DC high-
speed breaker which is formed as a DC breaker ac-
cording to Embodiment 5 of the present invention;
Fig. 17 is a view for explaining a configuration of a
fixing clamp of a shifting mechanism in a DC high-
speed breaker which is formed as a DC breaker ac-
cording to Embodiment 6 of the present invention;
and

Fig. 18 is a view for explaining a configuration of the
fixing clamp of the shifting mechanism in the DC
high-speed breaker which is formed as the DC
breaker according to Embodiment 6 of the present
invention.

MODE FOR CARRYING OUT THE INVENTION

[0013] Hereinafter, embodiments of the presentinven-
tion will be described in reference to the drawings. In
addition, reference symbols, which are the same as those
in each of the drawings, refer to the same or equivalent
parts.

Embodiment 1

[0014] Fig. 1 is a side view, at a time when an electric
current is passed, for explaining a configuration of a DC
high-speed breaker which is formed as a DC breaker
according to Embodiment 1 of the present invention, and
Fig. 2 is a side view, at a time when an electric current
is interrupted, for explaining a configuration of an arc-
extinguishing chamber of the DC high-speed breaker.
[0015] Firstly, a configuration of the DC high-speed
breaker will be explained in reference to Fig. 1.

[0016] A DC high-speed breaker 1 (in the following de-
scriptions, the DC high-speed breaker 1 is referred to as
a breaker) includes an upper portion conductor 3 which
is arranged at a lower portion of an arc-extinguishing
chamber 2, alower portion conductor 4 which is arranged
at a lower side of the upper portion conductor 3, a main
contact 5 at a fixed side, which is connected to the upper
portion conductor 3, and a main contact 7 at a movable
side, which is mounted at an end portion of a movable
element 6 which is connected to the lower portion con-
ductor 4 via a flexible conductor 32, in a state where the
movable element 6 can be relatively moved.

[0017] The main contact 7 at a movable side is rotated
and driven in a direction of the main contact 5 at a fixed
side by an operation mechanism 31, in a state where a
rotary shaft 10 is used as a fulcrum, whereby the main
contact 7 is contacted to the main contact 5 at a fixed
side, and an energized circuitis setas a connection state.
[0018] In the connection state, an electric current is
passed through a passage of the upper portion conductor
3, the main contact 5 at a fixed side, the main contact 7
at a movable side, the movable element 6, and the lower
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portion conductor 4.

[0019] When an electric currentis interrupted, if a fault
electric current is flowed, an overcurrent detector 8,
which is arranged at the lower portion conductor 4, de-
tects an overcurrent, and the overcurrent detector 8 is
operated, and a latch 9, by which the movable element
6 is maintained when an electric current is passed, is
released, whereby the movable element 6 is rotated in a
state where the rotary shaft 10 is centered, and an open-
ing-pole operation is performed. The main contact 5 at a
fixed side and the main contact 7 at a movable side are
installed in an inner portion of the arc-extinguishing
chamber 2, and arc contacts, at whichan arcis generated
when an electric current is interrupted, are arranged at
an upper portion of a main contact portion, and the arc
contacts are composed of an arc contact 11 at a fixed
side and an arc contact 12 at a movable side.

[0020] When the opening-pole operation is performed,
the arc contact11 and the arc contact 12 are opened and
separated at a late time after the main contacts are
opened and separated, whereby an arc Ar is generated
as indicated in Fig. 2, and the arc contact11 and the arc
contact 12 prevent that an arc is generated at the main
contacts and the main contacts are melted and broken,
and the arc contact11 and the arc contact 12 protect the
main contact from an arc. Arcing horns, by which a gen-
erated arc is transferred and flowed so as to be guided
to an upper portion of the arc-extinguishing chamber 2,
are arranged at upper portions of the arc contact11 and
the arc contact 12, and the arcing horns are composed
of an arcing horn 13 at a fixed side and an arcing horn
14 at a movable side. Grids 15 having a magnetic char-
acteristic, which are composed of magnetic objects hav-
ing a thin plate shape, by which an arc voltage is en-
hanced and a limited electric current is interrupted in ac-
cordance with a dropped-off voltage of an electrode and
an extension of an arc length, are arranged at an upper
side of the arc-extinguishing chamber 2, and an arc is
guided to an aggregate of the grids 15, whereby the arc
is interrupted.

[0021] Fig. 3 is a schematic side view for explaining an
operation of arc-extinguishing chamber slide shifting
mechanisms which are used as arc-extinguishing cham-
ber shifting mechanisms in the DC breaker according to
the presentinvention, and Fig. 3 indicates a state before
the arc-extinguishing chamber 2 is slid and sifted. More-
over, Fig. 4 is a schematic side view for explaining an
operation of the arc-extinguishing chamber slide shifting
mechanisms according to the present invention, and Fig.
4 indicates a state after the arc-extinguishing chamber 2
is slid and sifted. In Fig. 3 and Fig. 4, a right side of each
of Fig. 3 and Fig. 4 is a front side of the DC breaker, a
left side of each of Fig. 3 and Fig. 4 is a rear side of the
DC breaker. Moreover, an arrow in Fig. 4 represents a
shift direction of the arc-extinguishing chamber 2.
[0022] Fig. 5 is a side view which indicates the arc-
extinguishing chamber 2 and portions of the arc-extin-
guishing chamber slide shifting mechanisms in the DC
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breaker according to Embodiment 1. Moreover, Fig. 6 is
a side view which indicates a main portion of the arc-
extinguishing chamber 2 in the DC breaker according to
Embodiment 1.

[0023] Fig. 7 is an oblique perspective view for explain-
ing the arc-extinguishing chamber slide shifting mecha-
nisms and the arc-extinguishing chamber 2 in the DC
breaker according to the present invention, and Fig. 8 is
a disassembled oblique perspective view for explaining
an attachment configuration of the arc-extinguishing
chamber 2 and the arc-extinguishing chamber slide shift-
ing mechanisms, and Fig. 9 is a disassembled oblique
perspective view for explaining a configuration of the arc-
extinguishing chamber slide shifting mechanism ata front
side of the DC breaker, and Fig. 10 is a disassembled
oblique perspective view for explaining a configuration
of the arc-extinguishing chamber slide shifting mecha-
nism at a rear side of the DC breaker.

[0024] Hereinafter, a configuration and an operation of
the arc-extinguishing chamber slide shifting mecha-
nisms.

[0025] An arc-extinguishing chamber slide shifting
mechanism 17, for which special handles 16 for a shift
operation are provided, is attached, to the arc-extinguish-
ing chamber 2, at a front side of the DC breaker for the
arc-extinguishing chamber 2, and an arc-extinguishing
chamber slide shifting mechanism 18 is attached, to the
arc-extinguishing chamber 2, at a rear side of the DC
breaker. When the DC breaker is operated, contact por-
tions are covered, by the arc-extinguishing chamber 2,
as indicated in a state in Fig. 3, and the DC breaker has
a configuration in which the contact portions are not ex-
posed. On the other hand, when the contact portions are
maintained and inspected, in the DC breaker according
to Embodiment 1, if the special handles 16 for a shift
operation are pulled, as indicated in Fig. 4, toward a front
side of the DC breaker, wheels 19 and 20, which respec-
tively have a round bar shape, of the arc-extinguishing
chamber slide shifting mechanisms at the both sides are
shifted on rails 21 and 22, which respectively have a long
hole shape, while the wheels 19 and 20 are guided in a
horizontal direction, and the arc-extinguishing chamber
2, which is attached to the arc-extinguishing chamber
slide shifting mechanisms, is concurrently slid and shift-
ed, whereby the contact portions are exposed, and the
contact portions can be maintained and inspected.
[0026] Fig. 7 is an oblique perspective view for explain-
ing a configuration after the arc-extinguishing chamber
2, and the arc-extinguishing chamber slide shifting mech-
anisms 17 and 18 are assembled, and Fig. 8 is a disas-
sembled oblique perspective view for explaining an at-
tachment configuration of the arc-extinguishing chamber
2, and the arc-extinguishing chamber slide shiftingmech-
anisms 17 and 18. The arc-extinguishing chamber 2, and
the arc-extinguishing chamber slide shifting mechanisms
17 and 18 are respectively configured as a unit, and the
arc-extinguishing chamber 2, and the arc-extinguishing
chamber slide shifting mechanisms 17 and 18 are linked
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by fastening components, such as bolts or screws, from
components in a state which is indicated in Fig. 8, where-
by the arc-extinguishing chamber 2, and the arc-extin-
guishing chamber slide shifting mechanisms 17 and 18
are assembled as indicated in Fig. 7.

[0027] Fig. 9 is a disassembled oblique perspective
view for explaining a configuration of the arc-extinguish-
ing chamber slide shifting mechanism 17 at a front side
of the DC breaker. In the arc-extinguishing chamber slide
shifting mechanism 17, an arc-extinguishing chamber at-
taching clamp 23, which is linked to the arc-extinguishing
chamber 2, and a fixing clamp 24, at which the rail 21
having a long hole shape is provided, are linked by using
the wheel 19 which is composed of a pin. Moreover, the
special handles 16 for a shift operation engage a grip 25
and joints 26, and the joints 26 are linked in a state where
the wheel 19 is used as a rotational shaft. Moreover, in
order to prevent an error shift operation when the DC
breaker is operated, a lock pin 27 for fixing is provided
at the joints 26, and notches 28 are provided at the fixing
clamp 24 in such a way that the notches 28 are engaged
to the lock pin 27.

[0028] Fig. 10 is a disassembled oblique perspective
view for explaining a configuration of the arc-extinguish-
ing chamber slide shifting mechanism 18 at a rear side
of the DC breaker.

[0029] In the arc-extinguishing chamber slide shifting
mechanism 18, an arc-extinguishing chamber attaching
clamp 29, which is linked to the arc-extinguishing cham-
ber 2, and a fixing clamp 30, at which the rail 22 having
a long hole shape is provided, are linked by using the
wheel 20 which is composed of a pin.

[0030] As described above, in the DC breaker accord-
ing to Embodiment 1 of the present invention, the rails
21 and 22, which respectively have a long hole shape,
and the arc-extinguishing chamber slide shifting mech-
anisms 17 and 18, which are composed of the wheels
19 and 20, which are shifted on the rail 21 and the rail
22, are attached to the arc-extinguishing chamber 2,
whereby a device, such as a tool or a crane, is not re-
quired, and the arc-extinguishing chamber 2 can be eas-
ily shifted in a short time, and the DC breaker can be
maintained and inspected in a state where the contact
portions are exposed.

[0031] A DC breaker, according to Embodiment 1, in-
cludes a contact 5 at afixed side; a contact 7 at amovable
side, which is driven by an operation mechanism 31 and
is separated from the contact 5 at a fixed side; and an
arc-extinguishing chamber 2 which is arranged at an up-
per portion of the contact 5 at a fixed side and the contact
7 at a movable side; wherein arc-extinguishing chamber
shifting mechanisms 17 and 18, by which the arc-extin-
guishing chamber 2 can be shifted between two positions
which are composed of an operation position, which is
arranged at an upper portion of the contact 5 at a fixed
side and the contact 7 at a movable side, and an inspec-
tion position at which the arc-extinguishing chamber 2 is
shifted in a horizontal direction from the operation posi-
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tion, and an upper portion of the contact 5 at a fixed side
and the contact 7 at a movable side is set as an open
state, are provided.

[0032] Moreover, the arc-extinguishing chamber shift-
ing mechanisms 17 and 18, in the DC breaker, according
to Embodiment 1, include the wheels 19 and 20 which
are provided at both sides of the arc-extinguishing cham-
ber 2, and rails 21 and 22, which are provided at both
sides of a main body of the DC breaker which includes
the operation mechanism 31, for guiding shift operations
of the rails 21 and 22.

Embodiment 2

[0033] Fig. 11is across-sectional view which indicates
a configuration of an arc-extinguishing chamber slide
shifting mechanism in a DC breaker according to Em-
bodiment 2 of the present invention, in a state where the
arc-extinguishing chamber slide shifting mechanism is
viewed from a front of the DC breaker. Configurations of
the other portions in the DC breaker according to Em-
bodiment 2 are identical to configurations of the other
portions in the DC breaker according to Embodiment 1.
[0034] Fig. 11 is a cross-sectional view for explaining
a configuration by which a shift operation is limited, in a
direction except for a shift direction, by a guide in order
to prevent that an arc-extinguishing chamber 2 is vibrated
when the arc-extinguishing chamber 2 is shifted, or the
arc-extinguishing chamber 2 is dropped off when an
earthquake is caused. In order to prevent that the arc-
extinguishing chamber 2 is dropped off, in arc-extinguish-
ing chamber slide shifting mechanisms 17 and 18, awidth
of an arc-extinguishing chamber attaching clamp 23 is
wider than a width of a fixing clamp 24, and the arc-ex-
tinguishing chamber 2 is engaged, whereby it is limited
that the arc-extinguishing chamber 2 is shifted in a lateral
direction which is indicated by an arrow Aa and an arrow
Ab which are viewed from a front direction of the DC
breaker. Moreover, the arc-extinguishing chamber at-
taching clamp 23 and the fixing clamp 24 are linked in
such a way that a wheel 19 having a round bar shape is
passed through each of holes of the arc-extinguishing
chamber attaching clamp 23 and the fixing clamp 24, so
that it is limited that the arc-extinguishing chamber 2 is
shifted in an upper-lower direction which is indicated by
an arrow Ba and by an arrow Bb. As described above, it
is limited, in accordance with configurations of the arc-
extinguishing chamber attaching clamp 23, the fixing
clamp 24, and the wheel 19, that the arc-extinguishing
chamber 2 is moved in a direction except for a slide shift
direction of the arc-extinguishing chamber 2, so that it
can be prevented that the arc-extinguishing chamber 2
is dropped off, and safety of the arc-extinguishing cham-
ber 2 can be obtained.

[0035] In the arc-extinguishing chamber slide shifting
mechanisms 17 and 18 in the DC breaker according to
Embodiment 2, blocking components, which block that
the wheels 19 and 20 are shifted in a direction except for
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a direction in which the arc-extinguishing chamber 2 is
shifted, are provided at the wheels 19 and 20 and rails
21 and 22.

Embodiment 3

[0036] Fig. 12 through Fig. 14 are side views which
indicate a configuration and operations of an arc-extin-
guishing chamber slide shifting mechanism in a DC
breaker according to Embodiment 3 of the present inven-
tion. Fig. 12 indicates a state in which an arc-extinguish-
ing chamber is locked when the DC breaker is operated,
and Fig. 13 indicates a state in which a lock of the arc-
extinguishing chamber is released when the DC breaker
is maintained and inspected, and Fig. 14 indicates a state
after the arc-extinguishing chamber is shifted when the
DC breaker is maintained and inspected. Configurations
of the other portions in the DC breaker according to Em-
bodiment 3 are identical to configurations of the other
portions in the DC breaker according to Embodiment 1.
[0037] Fig. 12 is a side view for explaining a configu-
ration and an operation by which an arc-extinguishing
chamber 2 is fixed and an error shift operation, which is
not intended, is prevented when the DC breaker is oper-
ated, in a state where a lock pin 27 is provided at special
handles 16 for a shift operation. At an arc-extinguishing
chamber slide shifting mechanism 17 in a front direction
of the DC breaker, the lock pin 27, which is used when
the DC breaker is operated, is provided at the special
handles 16 for a shift operation, and the lock pin 27 is
engaged to notches 28 which are provided at a fixing
clamp 24, whereby the lock pin 27 interferes with the
notches 28 even if the arc-extinguishing chamber 2 tries
to slide and shift, so that the arc-extinguishing chamber
2 cannot be shifted, and a shift operation of the arc-ex-
tinguishing chamber 2 is locked. In a case in which a lock
is released in order to shift the arc-extinguishing chamber
2, the special handles 16 for a shift operation are elevated
in a lock release direction (a counterclockwise direction)
of an arrow C which is indicted in Fig. 13, and the special
handles 16 for a shift operation are pulled in a slide shift
direction of an arrow D which is indicted in Fig. 14, in a
state where the special handles 16 for a shift operation
are elevated, whereby the arc-extinguishing chamber 2
can be slid and shifted.

[0038] As described above, in the DC breaker accord-
ing to Embodiment 3 of the present invention, an error
shift operation, which is not intended, of the arc-extin-
guishing chamber 2 is prevented when the DC breaker
is operated, and a tool is not used and a fastening com-
ponentis notdetached when the arc-extinguishing cham-
ber 2 is slid and shifted, and the arc-extinguishing cham-
ber 2 can be easily slid and shifted.

[0039] The arc-extinguishing chamber slide shifting
mechanisms 17 and 18, in the DC breaker according to
Embodiment 3, include the handles 16 for a shift opera-
tion, by which wheels 19 and 20 are operated in a shift
direction of the arc-extinguishing chamber 2, and locking
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means (components), which are provided at the handles
16 for a shift operation, by which shift operations to an
open state, which are caused in accordance with shift
operations of the wheels 19 and 20, are blocked or re-
leased.

Embodiment 4

[0040] Fig. 15is across-sectional view which indicates
a configuration of an arc-extinguishing chamber slide
shifting mechanism in a DC breaker according to Em-
bodiment 4 of the present invention, in a state where the
arc-extinguishing chamber slide shifting mechanism is
viewed from a front of the DC breaker. Configurations of
the other portions in the DC breaker according to Em-
bodiment 4 are identical to configurations of the other
portions in the DC breaker according to Embodiment 1.
[0041] Fig. 15 is corresponding to the other form ac-
cording to Embodiment 1, and although the wheel 19 is
composed of one round bar in Embodiment 1, wheels
190 which are guided by rails, which respectively have
along hole shape and are provided at an arc-extinguish-
ing chamber attaching clamp 230 and a fixing clamp 240,
are composed of two round bars, in Embodiment 4, which
are used as left-right different components. Because the
DC breaker is configured as described above, a function,
which is similar to a function according to Embodiment
1, can be obtained, and an amount of a processing for
the round bars can be reduced, and moreover, because
the wheels 190 have the same configuration, the number
of manufacture is increased, so that a cost for configuring
the arc-extinguishing chamber slide shifting mechanism
can be reduced.

Embodiment 5

[0042] Fig. 16 is a cross-sectional view, in which an
arc-extinguishing chamber slide shifting mechanism is
viewed from a front of a DC breaker, which indicates a
configuration of the arc-extinguishing chamber slide
shifting mechanism in the DC breaker according to Em-
bodiment 5 of the present invention. Configurations of
the other portions in the DC breaker according to Em-
bodiment 5 are identical to configurations of the other
portions in the DC breaker according to Embodiment 1.
[0043] Fig. 16 is corresponding to the other form ac-
cording to Embodiment 1, and although the arc-extin-
guishing chamber slide shifting mechanisms are com-
posed of the wheels and the rails which respectively have
a long hole shape, in order to slide and shift the arc-
extinguishing chamber in the DC breaker according to
Embodiment 1, an outer circumference portion 231a of
an arc-extinguishing chamber attaching clamp 231 and
an outer circumference portion 241a of a fixing clamp
241 respectively has a bent configuration as indicated
by dot-and-dash line circles E, and the arc-extinguishing
chamber attaching clamp 231 is slid on the fixing clamp
241, whereby a function, which is similar to a function
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according to Embodiment 1, can be obtained, and a
processing for the wheels and the rails is not required,
so that a cost for the wheels and the rails can be reduced.

Embodiment 6

[0044] Fig. 17 and Fig. 18 are views for explaining a
configuration of a fixing clamp of an arc-extinguishing
chamber slide shifting mechanism in a DC breaker ac-
cording to Embodiment 6 of the present invention. Con-
figurations of the other portions in the DC breaker ac-
cording to Embodiment 6 are identical to configurations
of the other portions in the DC breaker according to Em-
bodiment 1.

[0045] In the DC breaker according to Embodiment 6,
which is indicated in Fig. 17 and Fig. 18, a configuration
of the fixing clamp, by which an error shift operation of
an arc-extinguishing chamber 2, which is caused by a
vibration, is suppressed in such a way that shapes of
both ends of a long hole portion of a rail, which are static
positions of an arc-extinguishing chamber 2, are lowered
in a ground direction, will be explained. When a rail is
horizontal with respect to a ground, in order to slide and
shift the arc-extinguishing chamber 2, it is required that
an operation force F is greater than a friction force F5
which is acted in accordance with a force F, in a vertical
direction, which is acted to the wheels, and a coefficient
of friction, which is setin accordance with a state between
the wheels and the rails. However, a long hole, which is
a rail 500 of a fixing clamp 400, is formed as a long hole
500 having a shape in which both end portions of the
long hole 500 are lowered as indicated in Fig. 17 and Fig.
18, whereby, when the arc-extinguishing chamber 2 is
stayed at static positions Sp, an operation force F4, which
is required for sliding and shifting the arc-extinguishing
chamber 2, is set as a resultant force, in which the friction
force F5 and a force "F, X sin 6", which is set in accord-
ance with the force F, and an angle 6, are added. There-
fore, it is required that the operation force F, is greater
than the force F,, and a lowered width Lw for both end
portions is varied, whereby the operation force F, can be
set.

[0046] As described above, in the DC breaker accord-
ing to Embodiment 6 of the present invention, the oper-
ation force F, is set in a range in which an operator can
operate the DC breaker, whereby an operational capa-
bility of the arc-extinguishing chamber 2 is not lost, and
an involuntary error shift operation, which is caused in
accordance with a vibration, of the arc-extinguishing
chamber 2isinhibited, and safety of the arc-extinguishing
chamber 2 can be improved.

[0047] The rail 500 of the arc-extinguishing chamber
slide shifting mechanism in the DC breaker according to
Embodiment 6 is formed as the long hole which is ex-
tended in a shift direction of the arc-extinguishing cham-
ber 2 so as to be formed at a fixed portion of the arc-
extinguishing chamber slide shifting mechanism, and the
both end portions of the long hole are bent toward a static



13 EP 3 561 841 A1 14

position side of the arc-extinguishing chamber 2.
[0048] In the scope of the present invention, it is pos-
sible that each of embodiments is freely combined, or
each of embodiments is suitably modified or omitted.

Description of the Symbols

[0049] "1"is a DC high-speed breaker; "2," an arc-ex-
tinguishing chamber; "5," a main contact at a fixed side;
"7," a main contact at a movable side; "16," special han-
dles for a shift operation; "17 and 18," arc-extinguishing
chamber slide shifting mechanisms; "19 and 20," wheels;
"21 and 22," rails; "27," a lock pin; "28," notches.

Claims
1. A DC breaker comprising:

a contact at a fixed side;

a contact at a movable side, which is driven by
an operation mechanism and is separated from
the contact at a fixed side; and

an arc-extinguishing chamber which is arranged
at an upper portion of the contact at a fixed side
and the contact at a movable side; wherein
arc-extinguishing chamber shifting mecha-
nisms, by which the arc-extinguishing chamber
can be shifted between two positions which are
composed of an operation position, which is ar-
ranged at an upper portion of the contact at a
fixed side and the contact at a movable side,
and an inspection position at which the arc-ex-
tinguishing chamber is shifted in a horizontal di-
rection from the operation position, and an upper
portion of the contact at a fixed side and the con-
tact at a movable side is set as an open state,
are provided.

2. A DC breaker as recited in claim 1, wherein the arc-
extinguishing chamber shifting mechanisms include
wheels which are provided at the arc-extinguishing
chamber, and rails, which are provided at a main
body of the DC breaker which includes the operation
mechanism, for guiding shift operations of the rails.

3. ADC breaker as recited in claim 2, wherein blocking
components, which block that the wheels are shifted
in a direction except for a direction in which the arc-
extinguishing chamber is shifted, are provided at the
wheels and the rails.

4. A DC breaker as recited in claim 2, wherein the arc-
extinguishing chamber shifting mechanisms include
handles for a shift operation, by which the wheels
are operated in a shift direction of the arc-extinguish-
ing chamber, and locking means, which are provided
at the handles for a shift operation, by which shift
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operations to the open state, which are caused in
accordance with shift operations of the wheels, are
blocked or released.

A DC breaker as recited in claim 2, wherein the rails
are formed as long holes which are extended in a
shift direction of the arc-extinguishing chamber so
as to be formed at fixed portions of the shifting mech-
anisms, and both end portions of the long holes are
bent toward a static position side of the arc-extin-
guishing chamber.
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