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(54) GAS CIRCUIT BREAKER

(567) Disclosed is a gas circuit breaker, including: a
first contact portion including a first arc inducement con-
tact; a second contact portion including a second arc in-
ducement contact, which is formed so as to be relatively
movable with respect to the first arc inducement contact
so as to be in a state of being in contact with the first arc
inducement contact or a state of being separated from
the first arc inducement contact; a gas chamber config-
ured to store extinguishing gas for extinguishing arc gen-
erated between the first arc inducement contact and the
second arc inducement contact when the first arc induce-
ment contact is separated from the second arc induce-

ment contact; a gas injection nozzle formed of an electric
insulating material and configured to form an injection
passage of extinguishing gas; and an arc length limiting
contact disposed so as to be spaced apart from the sec-
ond arc inducement contact, and configured so as to be
moved together with the second arc inducement contact
when the second arc inducement contact moves, and
configured so thatan end of the arc length limiting contact
at the second arc inducement contact side is located at
a point beyond an end of the first arc inducement contact
when the first arc inducement contact is farthest from the
second arc inducement contact
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Description
[Technical Field]

[0001] The present invention relates to a gas circuit
breaker for extinguishing arc generated when electricity
is blocked is performed by using extinguishing gas.

[Background Art]

[0002] A gas circuit breaker is a device, which is in-
stalled on an electric line, and blocks a current when an
accident, such as artificial line blocking or short-circuit,
occurs, and protects a power system and a power device.
A typical gas circuit breaker includes a fixed electrode
and a movable electrode, makes the fixed electrode and
the movable electrode be separated from each other by
a trip operation of the movable electrode, and injects
compressed extinguishing gas (for example, SFg) to a
compression chamber and extinguishes arc generated
when the fixed electrode and the movable electrode are
separated from each other.

[0003] Arc is generated between an end of the fixed
electrode and an end of the movable electrode in the gas
circuit breaker, and the arcis gradually elongated togeth-
er with a movement of the movable electrode until the
arc is extinguished by the extinguishing gas.

[0004] When the length of the arcis increased, arc en-
ergy is increased and more extinguishing gas is required
for extinguishing, and thus a volume of a cylinder of the
gas circuit breaker is increased in order to store more
extinguishing gas and an entire size of the gas circuit
breaker needs to be also increased. Further, the increase
in the volume of the gas circuit breaker causes an in-
crease in operation force for moving the movable elec-
trode, so that a size of an operating device needs to be
also increased, and as a result, manufacturing cost is
increased.

[Disclosure]
[Technical Problem]

[0005] The present invention provides a gas circuit
breaker capable of performing an extinguishing function
with the smaller amount of extinguishing gas.

[Technical Solution]

[0006] An exemplary embodiment of the present in-
vention provides a gas circuit breaker, including: a first
contact portion including a first arc inducement contact;
a second contact portion including a second arc induce-
ment contact, which is formed so as to be relatively mov-
able with respect to the first arc inducement contact so
as to be in a state of being in contact with the first arc
inducement contact or a state of being separated from
the first arc inducement contact; a gas chamber config-
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ured to store extinguishing gas for extinguishing arc gen-
erated between the first arc inducement contact and the
second arc inducement contactwhen the first arc induce-
ment contact is separated from the second arc induce-
ment contact; a gas injection nozzle formed of an electric
insulating material and configured to form an injection
passage of extinguishing gas; and an arc length limiting
contact disposed so as to be spaced apart from the sec-
ond arc inducement contact, and configured so as to be
moved together with the second arc inducement contact
when the second arc inducement contact moves, and
configured so thatan end of the arc length limiting contact
at the second arc inducement contact side is located at
a point beyond an end of the first arc inducement contact
when the first arc inducement contact is farthest from the
second arc inducement contact.

[0007] The gas injection nozzle may be configured to
be moved together with the second arc inducement con-
tact, and the arc length limiting contact is fixed to the gas
injection nozzle.

[0008] Thefirstarcinducementcontact may be formed
inarodshape, andthe arc length limiting contactincludes
an axis-directional extended portion provided with a
through-hole, into which the first arc inducement contact
is inserted.

[0009] The axis-directional extended portion may be
provided with a gas movement hole for allowing the ex-
tinguishing gas to move.

[0010] The axis-directional extended portion may be
disposed within the gas injection nozzle, the arc length
limiting contact may further include a plurality of radius-
directional extended portions extended from the axis-di-
rectional extended portion in a radius direction and con-
nected to the gas injection nozzle, and the plurality of
radius-directional extended portions may be spaced
apart from each other so that the extinguishing gas is
movable therebetween.

[0011] The arc length limiting contact may include an
arc tip, which is formed atthe end of the arc length limiting
contact at the second arc inducement contact side and
has relatively large arc resistivity.

[0012] The arctip may be formed of an alloy containing
copper and tungsten.

[0013] The first contact portion may include an electri-
cal conductive guide tube electrically connected to the
first arc inducement contact.

[0014] The art length limiting contact may be electri-
cally connected to the guide pipe, and is configured to
be in contact with the first arc inducement contact in a
state where the first arc inducement contact is in contact
with the second arc inducement contact.

[0015] The gas circuit breaker may further include an
electric field release shield electrically connected to the
arc length limiting contact and configured to perform an
electric filed release operation.

[0016] The electric field release shield may be inter-
posed between the gas injection nozzle and the guide
tube in a state of being connected to the arc length limiting
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contact.

[0017] The electric field release shield may include an
axis-directional extended portion extended in an axis di-
rection, and a curved extended portion extended from an
end of the axis-directional extended portion to an external
side in a radius direction in a shape of a curved surface.
[0018] The gas circuit breaker may further include a
contact member interposed between the electric field re-
lease shield and the tube member, and electrically con-
nected to the electric field release shield and the tube
member while being in contact with the electric field re-
lease shield and the tube member.

[0019] Another exemplary embodiment of the present
invention provides an arc length limiting contact config-
ured to limit a length of arc between a first contact portion
including a first arc inducement contact and a second
contact portion including a second arc inducement con-
tact, which is formed so as to be relatively movable with
respect to the first arc inducement contact so as to be in
a state of being in contact with the first arc inducement
contact or a state of being separated from the first arc
inducement contact, in which wherein the arc length lim-
iting contact is disposed so as to be spaced apart from
the second arc inducement contact, and is configured so
as to be moved together with the second arc inducement
contact when the second arcinducement contact moves,
and is configured so that an end of the second arc in-
ducement contact is located at a point beyond an end of
the arc length limiting contact at the first arc inducement
contact side when the first arc inducement contact is far-
thest from the second arc inducement contact.

[0020] The arc length limiting contact may include an
axis-directional extended portion provided with a
through-hole, into which the first arc inducement contact
is inserted, and a plurality of radius-directional extended
portions extended from the axis-directional extended
portion in a radius direction.

[0021] The plurality of radius-directional extended por-
tions may be provided in plural, and may be spaced apart
from each other.

[0022] The axis-directional extended portion may in-
clude an arc tip having relatively large arc resistivity.
[0023] The arctip may be formed of an alloy containing
copper and tungsten.

[Advantageous Effects]

[0024] According to the present invention, a length of
arc is limited by using the arc length limiting contact, so
that arc energy is limited, so that it is possible to imple-
ment an extinguishing gas with the smaller amount of
extinguishing gas, and thus it is possible to decrease a
volume of the gas circuit breaker and facilitate reduction
of driving force of the gas circuit breaker.

[Description of Drawings]

[0025]
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FIG. 1is a cross-sectional view of a conducting state
of a gas circuit breaker according to an exemplary
embodiment of the present invention.

FIG. 2 is a diagram illustrating an arc length limiting
contact of the gas circuit breaker according to the
exemplary embodiment of the present invention.
FIG. 3 is a cross-sectional view of an electric field
releasing shield of the gas circuit breaker according
to the exemplary embodiment of the present inven-
tion.

FIG. 4 is a diagram illustrating a state where a first
and second arc inducement contacts relatively move
during an electricity blocking operation of the gas
circuit breaker according to the exemplary embodi-
ment of the present invention.

FIG. 5 is a diagram illustrating a state where arc is
moved to the arc length limiting contact during the
electricity blocking operation of the gas circuit break-
er according to the exemplary embodiment of the
present invention.

[Best Mode]

[0026] Hereinafter, a gas circuit breaker according to
an exemplary embodiment of the present invention will
be described in detail with reference to the accompanying
drawings.

[0027] A gascircuit breaker according to an exemplary
embodiment of the present invention may include first
and second housings 130 and 240, which are electrically
connected with each other in a general conducting state.
For example, the first housing 130 and the second hous-
ing 240 may be formed of a metal material having electric
conductivity, and asillustrated in FIG. 1, the first housing
130 and the second housing 240 may be disposed so as
to face each other in a state of being spaced apart from
each other by a predetermined distance in an axis direc-
tion (X-direction).

[0028] Inthe meantime, the gas circuit breaker accord-
ing tothe exemplary embodiment of the presentinvention
includes a first contact portion 100 and a second contact
portion 200 for electrically connecting the first housing
130 and the second housing 240 and electrically blocking
the first housing 130 from the second housing 240, and
performing an arc inducement function during an elec-
tricity blocking operation is performed. The first and sec-
ond housings 130 and 240 are electrically connected and
blocked, and the art inducement during the blocking of
electricity by the operations of the first and second con-
tact portions 100 and 200.

[0029] The first contact portion 100 may include a first
main contact 144. For example, the first main contact
144 may have a tube shape, and may be in contact with
and electrically connected to the first housing 130. Par-
ticularly, referring to FIG. 1, the first main contact 144
may be formed so as to be in contact with a connection
portion 131, which is extended from an internal surface
of the first housing 130 to an internal side.



5 EP 2 991 092 A1 6

[0030] The second contact portion 200 is installed to
be movable in the axis direction (the X-axis direction in
FIG. 1). For example, the second contact portion 200
may include a moving housing 220 and a second main
contact 420 installed in the moving housing 220. The
second main contact 420 is installed so as to be movable
together with the moving housing 220, and is in contact
with or separated from the first main contact 144 accord-
ing to a movement position. For example, the second
main contact 420 may be installed in a state of being in
contact with a flange part 223 provided at an end of the
moving housing 220.

[0031] In the meantime, the moving housing 220 is in
contact with the second housing 240, and thus, the sec-
ond main contact 420 is electrically connected to the sec-
ond housing 240 through the moving housing 220. Ac-
cordingly, the first and second housings 130 and 240 are
electrically connected by the first main contact 144, the
second main contact 420, and the moving housing 220.
In this case, the first main contact 144, the second main
contact 420, and the moving housing 220 may be formed
of a material having electric conductivity.

[0032] AsillustratedinFIG. 1, whenthe second contact
420 is in contact with the first main contact 114, the first
and second housings 130 and 240 are electrically con-
nected with each other to maintain a conducting state,
and when electricity is blocked, the second main contact
420 moves together with the moving housing 220, so that
the second main contact 420 is separated from the first
main contact 144.

[0033] In the meantime, the first contact portion 100
and the second contact portion 200 may include a first
arc inducement contact 110 and a second arc induce-
ment contact 210 for inducing arc when electricity is
blocked, respectively. The first arc inducement contact
110 and the second arc inducement contact 210 may be
formed of a material having electric conductivity. As il-
lustrated in FIG. 1, the first arc inducement contact 110
andthe second arcinducementcontact210 arein contact
with each other and electrically connected with each oth-
er when electricity is conducted, and are separated from
each other when electricity blocking is operated to per-
form the function of inducing arc.

[0034] The second arc inducement contact 210 is
formed so as to be in a state (that is, a conducting state)
of being in contact with the first arc inducement contact
110 or a state of being separated from the first arc in-
ducement contact 110. To this end, the second arc in-
ducement contact 210 may be formed so as to be rela-
tively movable with respect to the first arc inducement
contact 110 in the axis direction (the X-axis direction in
FIG. 1). That is, the second arc inducement contact 210
may be relatively movable with respect to the first arc
inducement contact 110 in the axis direction to be in a
state of being separated from the first arc inducement
contact 110 as illustrated in FIGS. 4 and 5, and in this
state, the firstarcinducement contact 110 and the second
arc inducement contact 210 are spaced apart from each
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other, so that the electrical connection thereof of the first
arc inducement contact 110 and the second arc induce-
ment contact 210 are blocked and the first arc induce-
ment contact 110 and the second arc inducement contact
210 are separated from each other, thereby inducing arc
generated by the electricity blocking operation. In this
case, the first arc inducement contact 110 may be con-
figured so as to maintain a stop state in place, and in
another example, the first arc inducement contact 110
may be configured so as to be slightly moved in adirection
far from the second arc inducement contact 210. The
case illustrated in the drawing is a case where the first
arc inducement contact 110 is connected to a driving rod
113 to be movable within a predetermined range.
[0035] The first arc inducement contact 110 may have
a shape of a rod as illustrated in FIG. 1, and a rear end
of the firstarc inducement contact 110 may be connected
to a connection member 120.

[0036] The second arc inducement contact 210 may
be fixed to a partition wall 221 provided inside the moving
housing 220, and in this case, the partition wall 221 may
be formed of a material having electric conductivity, sim-
ilar to the moving housing 220. Accordingly, the second
arc inducement contact 210 may be electrically connect-
ed with the second moving housing 220 and the second
housing 240.

[0037] Further,the second arcinducement contact210
may be provided with a through-hole 211, into which a
front part of the first arc inducement contact 110 is in-
serted. That is, as illustrated in FIG. 1, the first arc in-
ducement contact 110 maintains a state of being inserted
into the through-hole 211 of the second arc inducement
contact 210 in a general conducting state.

[0038] In the meantime, a cover member 213 sur-
rounding an outer peripheral surface in a radius direction
and a front part of the second arc inducement contact
210 may be provided. The cover member 314 may be
formed of an electric insulating material, and provided
with a through-hole 215 formed at a position correspond-
ing to the through-hole of the second arc inducement
contact 210. The cover member 213 serves to protect
the second arc inducement contact 210, and make ex-
tinguishing gas be easily compressed and flow. The front
part of the first arc inducement contact 110 is inserted
into the through-hole 215 of the cover member 213 and
the through-hole 211 of the second arc inducement con-
tact 210.

[0039] The second arc inducement contact 210 may
be installed so as to be connected to the driving rod 230
to be movable in a direction far from the first arc induce-
ment contact 110 by driving force of the driving rod 230.
In this case, the driving rod 230 may be connected to the
partition wall of the moving housing 220. In this case,
although not illustrated in the drawing, an actuator con-
nected to the driving rod 230 to drive the driving rod 230
may be provided.

[0040] By the aforementioned structure, the moving
housing 220 may be moved in the axis direction (a hor-
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izontal direction in FIG. 1) by the driving force of the driv-
ing rod 230, and thus, the second main contact 420 and
the second arc inducement contact 210 installed in the
moving housing 220 may be moved in the axis direction.
[0041] Inthe meantime, the gas circuit breaker accord-
ing to the exemplary embodiment of the present invention
includes a gas chamber 300, and extinguishing gas
stored in the gas chamber 300 has increased pressure
by arc generated between the first arc inducement con-
tact 110 and the second arc inducement contact 210
when the firstarcinducement contact 110 and the second
arcinducementcontact210 are separated from each oth-
er to perform an extinguishing operation. That is, when
an electricity blocking operation is performed in order to
block electricity in a case of electricity short-circuit and
the like, the first main contact 114 and the second main
contact 420 are separated from each other by the move-
ment of the moving housing 220, and further, the first arc
inducement contact 110 and the second arc inducement
contact 210 are separated from each other by the move-
ment of the second arc inducement contact 210, and in
this case, electric arc is generated between the first arc
inducement contact 110 and the second arc inducement
contact 210 and the arc may be extinguished by extin-
guishing gas of which pressure is increased by the arc.
For example, the extinguishing gas may be gas, such as
SFg, having an excellent extinguishing characteristic.
[0042] In the meantime, a gas injection nozzle 400 is
provided. The gas injection nozzle 400 may be formed
of an electric insulating material, and forms an injection
passage of extinguishing gas. For example, as illustrated
in the drawing, the gas injection nozzle 400 may be pro-
vided with a gas passage 410 extended in the axis direc-
tion. The gas passage 410 may include a portion 411
accommodating one side of the second arc inducement
contact 210, a portion 415 located at an opposite side of
the portion 411, and a neck portion 413 connecting both
portions 411 and 415. The neck portion 413 may be
formed in a neck shape having a smaller diameter than
that of the portions 411 and 415 located at both sides
thereof. The neck portion 413 may have the same shape
as that of a cross-section of the first arc inducement con-
tact 110 shaped like a rod, and have a slightly large size.
[0043] The gas injection nozzle 400 may be configured
to be moved together with the second arc inducement
contact 210. For example, as illustrated in the drawings,
the gas injection nozzle 400 is fastened to the flange part
223 of the moving housing 220, so that the gas injection
nozzle 400 may be installed to be moved together with
the second arc inducement contact 210.

[0044] The gas circuit breaker according to the exem-
plary embodiment of the present invention includes an
arc length limiting contact 500. The arc length limiting
contact 500 is disposed to be spaced apart from the sec-
ond arc inducement contact 210, and configured to be
moved together with the second arc inducement contact
210 when the second arc inducement contact 210
moves. The arc length limiting contact 500 may be fas-
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tened to an end of the gas injection nozzle 400 to be
movable together with the second arc inducement con-
tact 210 when the moving housing 220 moves.

[0045] Further, the arc length limiting contact 500 is
configured so that an end 501 of the arc length limiting
contact 500 is located at a point beyond an end 111 of
the first arc inducement contact 110 when the first arc
inducement contact 110 and the second arc inducement
contact 210 are farthest from each other. Accordingly,
as illustrated in FIG. 5, when the first arc inducement
contact 110 and the second arc inducement contact 210
are far from each other by a predetermined degree, the
end 501 of the arc length limiting contact 500 is located
closer to the second arc inducement contact 210 than
the end 111 of the first arc inducement contact 110. By
the aforementioned structure, the arc length limiting con-
tact 500 may limit a length of the arc generated in the
electricity blocking process. This will be described again
below.

[0046] Inthe meantime, asillustratedin FIG. 1, aguide
tube 140 may be provided at one side of the first housing
130. The guide tube 140 may be connected to the first
housing 130 by the connection portion 131 illustrated in
FIG. 1.

[0047] The arc length limiting contact 500 may be dis-
posed so as to be located at an end of the guide tube
140 in the conducting state as illustrated in FIG. 1, and
the arc length limiting contact 500 will be described in
more detail below.

[0048] The arclength limiting contact 500 may be fixed
to the gas injection nozzle 400. For example, as illustrat-
ed in the drawing, the arc length limiting contact 500 may
be coupled to a front end of the gas injection nozzle 400.
[0049] Referring to FIG. 2, the arc length limiting con-
tact 500 may include an axis-directional extended portion
510 forming the through-hole 511 into which the first arc
inducement contact 110 is inserted. The axis-directional
extended portion 510 is extended in the movement di-
rection of the second arc inducement contact 210, that
is, the axis direction (the X-axis direction in FIG. 1), and
the through-hole 511 is extended in the axis direction.
[0050] Inthe meantime, the arc length limiting contact
500 may include a plurality of radius-directional extended
portions 530. In this case, as illustrated in FIG. 2, the
axis-directional extended portion 510 of the arc length
limiting contact 500 is disposed within the gas injection
nozzle 400, and the radius-directional extended portion
530 may be extended in the radius direction (a Y-axis
direction in FIG. 1) from the end of the axis-directional
extended portion 530 to be connected to the gas injection
nozzle 400. In this case, the plurality of radius-directional
extended portions 530 is formed while being spaced
apart from each other so that extinguishing gas is mov-
able between the plurality of radius-directional extended
portions 530. Accordingly, as illustrated in FIG. 5, the
extinguishing gas is movable through spaces between
the through-hole 511 in the axis direction of the arc length
limiting contact 500 and the plurality of radius-directional
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extended portions 530.

[0051] Further, a gas movement hole 513 may be
formed in the axis-directional extended portion 510 of the
arc length limiting contact 500. Extinguishing gas is mov-
able to internal and external sides of the axis-directional
extended portion 530 through the gas movement hole
513 to facilitate the movement of the extinguishing gas.
[0052] In the meantime, the end of the axis-directional
extended portion 530 (that is, the end of the arc length
limiting contact 500 at the second arcinducement contact
210 side) of the arc length limiting contact 500 may be
formed of an arc tip 520 having relatively large arc resis-
tivity. Since the art is formed at the end of the axis-direc-
tional extended portion 530, it is possible to minimize an
end part of the arc length limiting contact 500 from being
damaged by high arc energy by forming the end with the
arc tip 520 having relatively arc resistivity.

[0053] For example, the arc tip 520 may be formed of
an alloy containing copper and tungsten. In the mean-
time, the axis-directional extended portion 530 except for
the arc tip 520 may be formed of a copper material. As
described above, instead of forming the entire axis-di-
rectional extended portion 530 of an arc resistive mate-
rial, the arc tip 520 is formed of an arc resistive material,
of which processing is relatively difficult and manufactur-
ing cost is high, thereby easily manufacturing the gas
circuit breaker and reducing manufacturing cost.
[0054] The arclength limiting contact 500 may be elec-
trically connected to the aforementioned guide tube 140.
[0055] Inthe present exemplary embodiment, an elec-
tric field release shield 600 and a contact member 700
may be further provided, and the arc length limiting con-
tact 500 may be electrically connected to the guide tube
140 through the electric field release shield 600 and the
contact member 700. However, when the electric field
release shield 600 is omitted, the arc length limiting con-
tact 500 may be directly electrically connected to the
guide tube 140. By the aforementioned structure, the arc
length limiting contact 500 is electrically connected to the
first housing 130.

[0056] The electricfield release shield 600 is amember
for releasing an electric field when the electricity blocking
operation is performed, and may be fastened to the ra-
dius-directional extended portion 530 of the arc length
limiting contact 500. Accordingly, the radius-directional
extended portion 530 of the arc length limiting contact
500 is in contact with and electrically connected with the
electric field release shield 600, and the electric field re-
lease shield 600 may be in in contact with and electrically
connected with the guide pipe 140.

[0057] Referring to FIG. 3, the electric field release
shield 600 may be formed in a tube shaped capable of
accommodating one end of the gas injection nozzle 400,
and may be formed of an electrical conductive material,
such as aluminum. The electric field release shield 600
may include an axis-directional extended portion 610 ex-
tended in the axis direction, and include a curved extend-
ed portion 620 rolled in a curved-surface shape from an
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end of the axis-directional extended portion 610 to an
external side in the radius direction. An electric field re-
lease effect may be obtained by adjusting lengths and
shapes of the axis-directional extended portion 610 and
the curved extended portion 620. The electric field re-
lease shield 600 releases an electric field between the
electrodes, thereby preventing breakdown during the
blocking of electricity.

[0058] Inthe meantime, the electricfield release shield
600 may include an accommodating recess 630 for ac-
commodating the contact member 700, and the contact
member 700 is disposed in the accommodating recess
630 to be in contact with the electric field release shield
600 and the guide tube 140, so that the electric field re-
lease shield 600 and the guide tube 140 may be electri-
cally connected. The contact member 700 may be aring-
shaped spring formed of an electrical conductive mate-
rial.

[0059] Hereinafter, an operation of the gas circuit
breaker according to the exemplary embodiment of the
present invention will be described.

[0060] First, in a general conducting state illustrated in
FIG. 1, a state where the first housing 130, the moving
housing 220, and the second housing 240 are electrically
connected to each other by a contact of the first main
contact 144 and the second main contact 420 is main-
tained. In this case, the first arc inducement contact 110
and the second arc inducement contact 210 are electri-
cally connected while maintaining a state of being in con-
tact with each other.

[0061] In the meantime, when the electricity blocking
operationis performed, the moving housing 220 is moved
in the axis direction by an operation of the driving rod
230, and thus, the second main contact 420 and the sec-
ond arcinducement contact210 are moved toward a side
far from the first housing 130 in the axis-direction together
with the moving housing 220. In this case, as described
above, the first arc inducement contact 110 may also be
slightly moved in a direction far from the second housing
240 by the driving rod 111. By the movement, the first
main contact 144 and the second main contact 420 are
separated from each other, and then, the first arc induce-
ment contact 110 and the second arc inducement contact
210 are also separated from each other. In this case,
electric arc is induced between the first arc inducement
contact 110 and the second arc inducement contact 210
while the firstarc inducement contact 110 and the second
arcinducement contact 210 are separated from each oth-
er, and pressure of extinguishing gas is increased by the
generated arc and an arc extinguishing operation starts.
FIG. 4 illustrates a state where arc is formed between
the first arc inducement contact 110 and the second arc
inducement contact 210 in a state where the first main
contact 144 and the second main contact 420 are sepa-
rated and further, the first arc inducement contact 110
and the second arc inducement contact 210 are sepa-
rated from each other.

[0062] The arc length limiting contact 500 is moved by
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the same amount as that of the movement of the second
arc inducement contact 210 together with the movement
of the second arc inducement contact 210, and when the
arc length limiting contact 500 moves further from the
state of FIG. 4, the end 501 of the arc length limiting
contact 500 toward the second arc inducement contact
210 passes through the end 111 of the first arc induce-
ment contact 110. Thatis, asillustrated in FIG. 5, the end
501 of the arc length limiting contact 500 is located closer
to the second arc inducement contact 210 than the end
111 of the first arc inducement contact 110.

[0063] When the end 111 of the first arc inducement
contact 110 is located at a place closer to the second arc
inducement contact 210 than the end 501 of the arc
length limiting contact 500, arc is formed between the
end of the second arc inducement contact 210 and the
end 111 of the first arc inducement contact 110 as illus-
trated in FIG. 4, but an arcing time is increased, so that
arc at the end 111 of the first arc inducement contact 110
is moved to the arc length limiting contact 500 at a mo-
ment at which the end 501 of the arc length limiting con-
tact 500 passes through the end 111 of the first arc in-
ducement contact 110. Accordingly, as illustrated in FIG.
5, the arc between the arc length limiting contact 500 and
the second arc inducement contact 210 is maintained
from the time at which the end 501 of the arc length lim-
iting contact 500 passes through the end 111 of the first
arc inducement contact 110, so that a length of the arc
does not further increased, and is maintained. Accord-
ingly, a maximum length of the arc is limited to a distance
between the end of the second arc inducement contact
210 and the end 501 of the arc length limiting contact
500. The length of the arc is limited as described above,
extinguishing may be performed by the smaller amount
of extinguishing gas.

[0064] Inthe meantime, the arc length limiting contact
according to the exemplary embodiment of the present
invention has been described above, so that a separate
description thereof will be omitted. Further, the arc length
limiting contact according to the exemplary embodiment
of the presentinvention is applicable to various products,
such as a switch, as well as the gas circuit breaker, to
which the technical spirit of the limitation of the length of
the arc is applicable.

[0065] Inthe above, the exemplary embodiment of the
present invention has been described, but the scope of
the present invention is not limited thereto, and includes
all of the changes and corrections, which are easily
changed by the person skilled in the art on the basis of
the exemplary embodiment of the present invention and
recognized as equivalent matters.

[Industrial Applicability]
[0066] The present invention relates to a gas circuit

breaker and is applicable to an electric system, thereby
being industrially applicable.
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Claims

1.

A gas circuit breaker, comprising:

afirst contact portion including a first arc induce-
ment contact;

a second contact portion including a second arc
inducement contact, which is formed so as to be
relatively movable with respect to the first arc
inducement contactso asto be in a state ofbeing
in contact with the first arc inducement contact
or a state of being separated from the first arc
inducement contact;

a gas chamber configured to store extinguishing
gas for extinguishing arc generated between the
first arc inducement contact and the second arc
inducement contact when the first arc induce-
ment contact is separated from the second arc
inducement contact;

a gas injection nozzle formed of an electric in-
sulating material and configured to form an in-
jection passage of extinguishing gas; and

an arc length limiting contact disposed so as to
be spaced apart from the second arc induce-
ment contact, and configured so as to be moved
together with the second arc inducement con-
tact when the second arc inducement contact
moves, and configured so that an end of the arc
length limiting contact at the second arc induce-
ment contact side is located at a point beyond
an end of the first arc inducement contact when
the first arc inducement contact is farthest from
the second arc inducement contact.

The gas circuit breaker of claim 1, wherein the gas
injection nozzle is configured to be moved together
with the second arc inducement contact, and the arc
length limiting contact is fixed to the gas injection
nozzle.

The gas circuit breaker of claim 1, wherein the first
arcinducement contactis formedin arod shape, and
the arc length limiting contact includes an axis-direc-
tional extended portion provided with a through-hole,
into which the first arc inducement contact is insert-
ed.

The gas circuit breaker of claim 3, wherein the axis-
directional extended portion is provided with a gas
movement hole for allowing the extinguishing gas to
move.

The gas circuit breaker of claim 3, wherein the axis-
directional extended portion is disposed within the
gas injection nozzle,

the arc length limiting contact further includes a plu-
rality of radius-directional extended portions extend-
ed from the axis-directional extended portion in a



10.

1.

12.

13.
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radius direction and connected to the gas injection
nozzle, and

the plurality of radius-directional extended portions
is spaced apart from each other so that the extin-
guishing gas is movable therebetween.

The gas circuit breaker of claim 3, wherein the arc
length limiting contact includes an arc tip, which is
formed at the end of the arc length limiting contact
at the second arc inducement contact side and has
relatively large arc resistivity.

The gas circuit breaker of claim 5, wherein the arc
tip is formed of an alloy containing copper and tung-
sten.

The gas circuit breaker of claim 1, wherein the first
contact portion includes an electrical conductive
guide tube electrically connected to the first arc in-
ducement contact.

The gas circuit breaker of claim 8, wherein the art
length limiting contact is electrically connected to the
guide pipe, and is configured to be in contact with
the first arc inducement contact in a state where the
first arc inducement contact is in contact with the
second arc inducement contact.

The gas circuit breaker of claim 9, further comprising:

an electric field release shield electrically con-
nected to the arc length limiting contact and con-
figured to perform an electric filed release oper-
ation.

The gas circuit breaker of claim 10, wherein the elec-
tricfield release shield is interposed between the gas
injection nozzle and the guide tube in a state of being
connected to the arc length limiting contact.

The gas circuit breaker of claim 10, wherein the elec-
tric field release shield includes an axis-directional
extended portion extended in an axis direction, and
a curved extended portion extended from an end of
the axis-directional extended portion to an external
side in a radius direction in a shape of a curved sur-
face.

The gas circuit breaker of claim 10, further compris-
ing:

a contact member interposed between the elec-
tric field release shield and the tube member,
and electrically connected to the electric field
release shield and the tube member while being
in contact with the electric field release shield
and the tube member.
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14.

15.

16.

17.

18.

An arc length limiting contact configured to limit a
length of arc between a first contact portion including
a first arc inducement contact and a second contact
portion including a second arc inducement contact,
which is formed so as to be relatively movable with
respect to the first arc inducement contact so as to
be in a state of being in contact with the first arc
inducement contact or a state of being separated
from the first arc inducement contact,

wherein the arc length limiting contact is disposed
so as to be spaced apart from the second arcinduce-
ment contact, and is configured so as to be moved
together with the second arc inducement contact
when the second arc inducement contact moves,
and is configured so that an end of the second arc
inducement contact is located at a point beyond an
end of the arc length limiting contact at the first arc
inducement contact side when the first arc induce-
ment contact is farthest from the second arc induce-
ment contact.

The arc length limiting contact of claim 14, wherein
the arc length limiting contact includes an axis-direc-
tional extended portion provided with a through-hole,
into which the first arc inducement contact is insert-
ed, and a plurality of radius-directional extended por-
tions extended from the axis-directional extended
portion in a radius direction.

The arc length limiting contact of claim 15, wherein
the plurality of radius-directional extended portions
is provided in plural, and is spaced apart from each
other.

The arc length limiting contact of claim 15, wherein
the axis-directional extended portion includes an arc
tip having relatively large arc resistivity.

The arc length limiting contact of claim 17, wherein
the arc tip is formed of an alloy containing copper
and tungsten.
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