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(57) ABSTRACT

An arc extinguishing chamber includes: a vacuum inter-
rupter including a bellows; a contact case having a tubular
shape and made of a conductive material; a contact fixed to
an end of a movable lead, disposed inside a tube of the
contact case, and electrically connecting the contact case and
the movable lead to each other; a seal rod that is connected
to the movable lead and moves the movable lead; and a
movable-side support having a cylinder shape with a bottom
surface in which a hole through which the seal rod passes is
formed. An air pressure inside a closed space surrounded
and sealed by the bellows, the contact case, and the mov-
able-side support is atmospheric pressure in an open state,
and is less than atmospheric pressure in a closed state.
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ARC EXTINGUISHING CHAMBER, VACUUM
CIRCUIT BREAKER, AND METHOD OF
ASSEMBLING ARC EXTINGUISHING
CHAMBER

FIELD

[0001] The present disclosure relates to an arc extinguish-
ing chamber including a bellows, a vacuum circuit breaker,
and a method of assembling the arc extinguishing chamber.

BACKGROUND

[0002] A vacuum circuit breaker has an arc extinguishing
chamber that includes a vacuum interrupter and in which a
contact point is opened or closed. The vacuum interrupter
includes: a vacuum container having a tubular shape; a
stationary-side lead mounted inside the vacuum container; a
movable-side lead passing through an end of the vacuum
container; and a bellows connecting the movable-side lead
and the vacuum container to each other. The inside of the
vacuum container is under vacuum. A movable contact point
is provided at an end of the movable-aide lead, and a
stationary contact point is provided at an end of the station-
ary-side lead. The movable-side lead moves in an axial
direction of the vacuum container, so that a closed state, in
which the movable contact point and the stationary contact
point are in contact with each other, and an open state, in
which the movable contact point and the stationary contact
point are separated from each other, are switched.

[0003] The bellows extends and contracts in accordance
with the movement of the movable-side lead, so that the
closed state and the open state are switched while the inside
of the vacuum container is kept under vacuum.

[0004] Patent Literature 1 discloses a vacuum circuit
breaker in which a movable-side conductor disposed in a
bushing has a pipe shape, a space inside the movable-side
conductor and a space inside the bellows are communicated
to each other, and the space inside the bellowa is opened to
the atmosphere through the space inside the movable-aide
conductor, so that an air pressure in the space inside the
bellows is set to atmospheric pressure.

CITATION LIST

Patent Literature

[0005] Patent Literature 1: Japanese Patent Application
Laid-open No. 2007-306701

SUMMARY OF INVENTION

Problem to be Solved by the Invention

[0006] The larger the difference between; an air pressure
in the space, inside the vacuum container but outside the
bellows; and the air pressure in the space inside the bellows,
the more the bellows repeats extension and contraction in a
centrally bulging state, and the lower the durability of the
bellows becomes. In the vacuum circuit breaker disclosed in
Patent Literature 1, the air pressure in the space inside the
bellows is constantly atmospheric pressure, making it diffi-
cult to reduce the central bulging of the bellows and enhance
the durability of the bellows.
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[0007] The present disclosure has been made in view of
the above, and an object of the present disclosure is to obtain
an arc extinguishing chamber with improved durability of a
bellows.

Means to Solve the Problem

[0008] In order to solve the above-mentioned problems
and achieve the object, an arc extinguishing chamber
according to the present disclosure includes a vacuum
interrupter including: a movable contact point and a station-
ary contact point, a movable lead electrically connected to
the movable contact point; a stationary lead electrically
connected to the stationary contact point; a vacuum con-
tainer accommodating the movable contact point, the sta-
tionary contact point, and the stationary lead and from one
end of which the movable lead protrudes outward; and a
bellows that connects the vacuum container and the movable
lead to each other, extends in a closed state in which the
movable contact point and the stationary contact point are in
contact with each other, and contracts in an open state in
which the movable contact point and the stationary contact
point are separated from each other. The arc extinguishing
chamber includes; a contact case having a tubular shape and
made of a conductive material; a contact fixed to an end of
the movable lead, disposed inside a tube of the contact case,
and electrically connecting the contact case and the movable
lead to each other; a seal rod that is connected to the movable
lead and moves the movable lead; and a movable-side
support having a cylinder shape with a bottom surface in
which a hole through which the seal rod passes is formed. An
air pressure inside a closed space surrounded and sealed by
the bellows, the contact case, and the movable-side support
is atmospheric pressure in the open state, and is less than
atmospheric pressure in the closed state.

Effects of the Invention

[0009] According to the present disclosure, it is possible to
achieve an effect that an arc extinguishing chamber with
improved durability of a bellows is obtained.

BRIEF DESCRIPTION OF DRAWINGS

[0010] FIG. 1 is a cross-sectional view of a vacuum circuit
breaker according to the first embodiment.

[0011] FIG. 2 is a cross-sectional view of the vacuum
circuit breaker according to the first embodiment.

[0012] FIG. 3 is a diagram illustrating a state in which a
stationary-side attachment plate is attached to a vacuum
interrupter of an arc extinguishing chamber according to the
first embodiment.

[0013] FIG. 4 is a diagram illustrating a state in which the
vacuum interrupter of the arc extinguishing chamber accord-
ing to the first embodiment is fixed to an assembly jig.
[0014] FIG. 5 is a diagram illustrating a state in which a
contact case is coupled to the vacuum interrupter of the arc
extinguishing chamber according to the first embodiment.
[0015] FIG. 6 is a diagram illustrating a state in which a
seal rod is coupled to a movable lead of the arc extinguishing
chamber according to the first embodiment.

[0016] FIG. 7 is a diagram illustrating a state in which a
movable-side support is disposed on the movable side of the
contact case of the arc extinguishing chamber according to
the first embodiment.
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[0017] FIG. 8 is a cross-sectional view illustrating a state
in which an opening jig is attached to an end of the seal rod,
on a movable side, of the arc extinguishing chamber accord-
ing to the first embodiment.

[0018] FIG. 9 is a diagram illustrating a state in which a
movable contact point and a stationary contact point of the
vacuum interrupter of the arc extinguishing chamber accord-
ing to the first embodiment are separated from each other.
[0019] FIG. 10 is a diagram illustrating a state in which the
movable-side support and the contact case of the arc extin-
guishing chamber according to the first embodiment are
coupled to each other.

[0020] FIG. 11 is a cross-sectional view of the arc extin-
guishing chamber according to the first embodiment.
[0021] FIG. 12 is a cross-sectional view of a vacuum
circuit breaker according to a second embodiment.

[0022] FIG. 13 is a diagram illustrating a state in which a
seal rod is coupled to a movable lead of an arc extinguishing
chamber according to the second embodiment.

[0023] FIG. 14 is a diagram illustrating a state in which an
integrated movable-side support is disposed on the movable
side of a vacuum interrupter according to the second
embodiment.

[0024] FIG. 15 is a cross-sectional view illustrating a state
in which an opening jig is attached to an end of a seal rod,
on the movable side, of the arc extinguishing chamber
according to the second embodiment.

[0025] FIG. 16 is a diagram illustrating a state in which a
movable contact point and a stationary contact point of the
vacuum interrupter of the arc extinguishing chamber accord-
ing to the second embodiment are separated from each other.
[0026] FIG. 17 is a diagram illustrating a state in which the
vacuum interrupter of the arc extinguishing chamber and the
integrated movable-side support according to the second,
embodiment are coupled to each other.

[0027] FIG. 18 is a cross-sectional view of the arc extin-
guishing chamber according to the second embodiment.
[0028] FIG. 19 is a cross-sectional view of a vacuum
circuit breaker according to a third embodiment.

DESCRIPTION OF EMBODIMENTS

[0029] Hereinafter, an arc extinguishing chamber, &
vacuum circuit breaker, and a method of assembling the arc
extinguishing chamber will be described in detail with
reference to the drawing.

First Embodiment

[0030] FIGS. 1 and 2 are cross-sectional views of a
vacuum circuit breaker according to a first embodiment. In
FIG. 1, a vacuum circuit breaker 50 is in a closed state in
which a movable contact point 5¢ and a stationary contact
point Sb are in contact with each other. In FIG. 2, the
vacuum circuit breaker 50 is in an open state in which the
movable contact point 5a and the stationary contact point Sb
are separated from each other. As illustrated in FIGS. 1 and
2, the vacuum circuit breaker 50 according to the first
embodiment includes: a tank 1 having a tubular shape and is
filled with an insulating gas, a vacuum interrupter 4 insu-
lated and supported inside the tank 1 and includes the
movable contact point Sa and the stationary contact point
5b; and a movable-side external conductor 34 and a station-
ary-side external conductor 36 disposed in a pair of bushings
22 that extend upward from the tank 1. In the vacuum circuit
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breaker 50, the movable contact point 5a is movable, and the
open state and the closed state are switched by the move-
ment of the movable contact point Sa. A support plate 3a is
mounted on an end of the tank 1 on a movable side, and a
support plate 35 is mounted on an end of the tank 1 on a
stationary side. The support plate 3a has a disk shape in
which a hole is formed at the center. The support plate 35 has
a disk shape without a hole. Note that, in an arrangement
direction of the movable contact point Sa and the stationary
contact point 55, a direction from the stationary contact
point 56 toward the movable contact point Sa is referred to
as the “movable side” and a direction from the movable
contact point Sa toward the stationary contact point 55 is
referred to as the “stationary side”.

[0031] The vacuum interrupter 4 includes: a movable lead
11; a stationary lead 13; a vacuum container 15 that accom-
modates the movable lead 11 and the stationary lead 13; and
a bellows 25. The vacuum container 15 has a tubular shape.
The movable lead 11 is electrically connected to the mov-
able contact point 5a. The movable lead 11 passes through
an end of the vacuum container 15 on the movable side,
extends to the outside of the vacuum container 15, and
reaches the inside of a tube of a contact case 8. The
stationary lead 13 is electrically connected to the stationary
contact point 54. The bellows 25 connects the movable lead
11 and the vacuum container 15 to each other.

[0032] Furthermore, the vacuum circuit breaker 50
includes: the contact case 8 that electrically connects a lower
end of the movable-side external conductor 34 to the mov-
able lead 11; a movable-side support 7 that supports the
contact case 8; a stationary-side support 16 that electrically
connects a lower end of the stationary-side external conduc-
tor 36 to the stationary lead 13; an insulating rod 12 that is
coupled to a shaft 6 of an operating device (not illustrated)
mounted outside the tank 1 for operating the movable
contact point 5a; a movable-side insulating support tube 17
that supports the movable-side support 7 while insulating the
movable-side support 7 from the support plate 3a; and a
stationary-side insulating support tube 10 that supports the
stationary-side support 16 while insulating the stationary-
side support 16 from the support plate 35. The contact case
8 electrically connects a lower end of the movable-side
external conductor 34 to the movable lead 11. The movable-
side support 7 supports the contact case 8. The stationary-
side support 16 electrically connects a lower end of the
stationary-side external conductor 36 to the stationary lead
13. The insulating rod 12 is coupled to a shaft 6 of an
operating device (mot illustrated) mounted outside the tank
1 for operating the movable contact point Sa. The movable-
side insulating support tube 17 causes the support plate 3a
to support the movable-side support 7 while insulating the
movable-side support 7 from the support plate 3a. The
stationary-side insulating support tube 10 causes the support
plate 36 to support the stationary-side support 16 while
insulating the stationary-side support 16 from the support
plate 3b.

[0033] The hole in the support plate 3a is covered with a
lid 2 in which a hole through which the shaft 6 passes is
formed. A sliding seal 41 is disposed on an inner peripheral
surface of the hole in the lid 2. An arc extinguishing chamber
23 formed by coupling the movable-side support 7, the
contact case 8, and the vacuum interrupter 4 is accommo-
dated in the tank 1. The arc extinguishing chamber 23
includes: the vacuum interrupter 4; the contact case 8; a
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contact 33; a seal rod 14; and the movable-side support 7.
The vacuum interrupter 4 is fixed to both the movable-side
insulating support tube 17 and the stationary-side support
16.

[0034] A driving force of the operating device (not illus-
trated) is transmitted to the movable contact point Sa via the
shaft 6, the insulating rod 12, and the movable lead 11. The
movable contact point 5a is configured to take the closed
state, in which the movable contact point Sa is in contact
with the stationary contact point 5b, or the open state, in
which the movable contact point 5a is separated from the
stationary contact point 55, by receiving the driving force of
the operating device (not illustrated).

[0035] The contact case 8 has a tubular shape and is made
of a conductive material. The contact 33 is mounted inside
the tube of the contact case 8. The contact 33 is a conductive
column. A ring-shaped spring 33a is mounted on an outer
peripheral surface of the contact 33. The outer peripheral
surface is in contact with an inner peripheral surface of the
contact case 8. The contact 33 is fixed to the movable lead
11 by the seal rod 14 screwed into an end of the movable
lead 11. The seal rod 14 passes through a hole formed in a
bottom surface of the movable-side support 7, and is con-
nected to the insulating rod 12. The bottom surface is an end
face of the movable-side support 7 on the movable side. The
movable-side external conductor 34 is electrically conduc-
tive to the movable lead 11 via the contact case 8 and the
contact 33. The movable-aide support 7 has a cylinder shape
with the bottom surface in which the hole through which the
seal rod 14 passes is formed. A sliding seal 40 is disposed in
the hole in the bottom surface of the movable-side support
7. The movable-side support 7 may be made of an insulating
material, or may be made of a conductive material.

[0036] A sealing member 38 is disposed between the
vacuum interrupter 4 and the contact case 8. Furthermore, a
sealing member 37 is disposed between the contact case 8
and the movable-side support 7. Furthermore, the sliding
seal 40 is disposed in the hole in the bottom surface of the
movable-side support 7. Therefore, a space surrounded by
the bellows 25, the contact case 8, and the movable-side
support 7 is a sealed closed space. The air pressure in the
closed space is atmospheric pressure in the open state in
which the bellows 25 contracts the most, and is equal to or
less than atmospheric pressure in the closed state in which
the bellows 25 extends. Due to the extension of the bellows
25, the air pressure in the closed space decreases to approxi-
mately 85% to 90% of atmospheric pressure.

[0037] Next, an assembly procedure of the arc extinguish-
ing chamber 23 will be described. First, a stationary-side
attachment plate 47 is attached to an end of the vacuum
interrupter 4 on the stationary side. FIG. 3 is a diagram
illustrating a state in which a stationary-side attachment
plate is attached to the vacuum interrupter of the arc extin-
guishing chamber according to the first embodiment. The
stationary-side attachment plate 47 is attached to the vacuum
interrupter 4 by making use of screw holes formed in an end
face of the vacuum container 15 on the stationary side for
fixing to the stationary-side support 16. The inside of the
vacuum container 15 is in a vacuum state, so that the bellows
25 extends due to atmospheric pressure, maintaining the
closed state in which the movable contact point 5a and the
stationary contact point Sb are in contact with each other.

[0038] Next, the vacuum interrupter 4 to which the sta-
tionary-side attachment plate 47 has been attached is fixed to
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an assembly jig 42. FIG. 4 is a diagram illustrating a state in
which the vacuum interrupter of the arc extinguishing cham-
ber according to the first embodiment is fixed to an assembly
jig. The assembly jig 42 includes a fixing plate 42a, an
intermediate frame 425, a movable-side frame 42¢, and a
coupling rod 42d. The fixing plate 42qa, the intermediate
frame 425, and the movable-side frame 42¢ are coupled to
each other by the coupling rod 42d. The coupling rod 424
can be divided into a first coupling rod 4214 between the
fixing plate 42a and the intermediate frame 4256 and a second
coupling rod 422d between the intermediate frame 425 and
the movable-side frame 42¢. The intermediate frame 42b is
sandwiched between the first coupling rod 4214 and the
second coupling rod 4224. Note that the following proce-
dure is performed in a state in which the assembly jig 42 is
erected so that the fixing plate 424 is positioned downward.
[0039] Next, the contact case 8 is coupled to an end of the
vacuum interrupter 4 on the movable side. FIG. 5 is a
diagram illustrating a state in which a contact case is coupled
to the vacuum interrupter of the arc extinguishing chamber
according to the first embodiment. The contact case 8 is
coupled to the end of the vacuum interrupter 4 on the
movable side with the sealing member 39 interposed ther-
ebetween. Therefore, a space inside the tube of the contact
case 8 and a space inside the bellows 25 communicate with
each other.

[0040] Next, the contact 33 is disposed at the end of the
movable lead 11 on the movable side, and the seal rod 14 is
coupled to the movable lead 11. FIG. 6 is a diagram
illustrating a state in which a seal rod is coupled to the
movable lead of the arc extinguishing chamber according to
the first embodiment. The seal rod 14 is fitted into a hole
formed at the center of the contact 33 and is fixed to the
contact 33.

[0041] Next, the movable-side support 7 is disposed on the
movable side of the contact case 8. FIG. 7 is a diagram
illustrating a state in which a movable-aide support is
disposed on the movable side of the contact case of the arc
extinguishing chamber according to the first embodiment.
The seal rod 14 is made to pass through the hole in the
bottom surface of the movable-side support 7. A gap is
formed between the movable-side support 7 and the contact
case 8.

[0042] Next, an opening jig 49 is mounted on the mov-
able-side frame 42c¢ of the assembly jig 42, and is attached
to an end of the seal rod 14 on the movable side. FIG. 8 is
a cross-sectional view illustrating a state in which an open-
ing jig is attached to the end of the seal rod, on the movable
side, of the arc extinguishing chamber according to the first
embodiment. The opening jig 49 includes: a jig fixing
portion 494 fixed to the assembly jig 42; a rod fixing portion
495 fixed to the seal rod 14, and a jack portion 49c
configured to adjust the distance between the jig fixing
portion 49a and the rod fixing portion 495. The jig fixing
portion 49q is bridged over the movable-side frame 42¢ of
the assembly jig 42.

[0043] The rod fixing portion 495 of the opening jig 49 is
attached to the end of the seal rod 14 on the movable side.
Thereafter, the rod fixing portion 495 is pulled toward the jig
fixing portion 49a by the jack portion 49¢. FIG. 9 is a
diagram illustrating a state in which the movable contact
point and the stationary contact point of the vacuum inter-
rupter of the arc extinguishing chamber according to the first
embodiment are separated from each other. The vacuum
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inside the vacuum container 15 overcomes a force that
causes the bellows 25 to extend, causing the bellows 25 to
contract. As a result, the vacuum interrupter 4 takes the open
state in which the movable contact point 5a and the station-
ary contact point 55 are separated from each other. Due to
the gap formed between the contact case 8 and the movable-
side support 7, an air pressure in the space inside the bellows
25 remains atmospheric pressure even if the bellowa 25
contracts.

[0044] Thereafter, the movable-side support 7 and the
contact case 8 are coupled to each other while the vacuum
interrupter 4 is maintained in the open state. FIG. 10 is a
diagram illustrating a state in which the movable-side sup-
port and the contact case of the arc extinguishing chamber
according to the first embodiment are coupled to each other.
By coupling the movable-side support 7 and the contact case
8 while maintaining the vacuum interrupter 4 in the open
state, the space surrounded by the bellows 25, the contact
case 8, and the movable-side support 7 becomes a closed
space at atmospheric pressure, in the open state.

[0045] Thereafter, the opening jig 49, the assembly jig 42,
and the stationary-side attachment plate 47 are removed,
from the assembled arc extinguishing chamber 23. FIG. 11
is a cross-sectional view of the arc extinguishing chamber
according to the first embodiment. By removing the opening
jig 49, the assembly jig 42, and the stationary-side attach-
ment plate 47, a force that causes the bellows 25 to contract
is eliminated, and the bellows 25 is extended due to the
vacuum inside the vacuum container 15. As a result, the
vacuum interrupter 4 takes the closed state in which the
movable contact point 5a and the stationary contact point Sb
are in contact with each other. As the bellows 25 extends, the
air pressure in the closed space surrounded by the bellows
25, the contact case 8, and the movable-side support 7
becomes less than atmospheric pressure.

[0046] A procedure of incorporating the arc extinguishing
chamber 23 into the tank 1 is similar to that of a general
vacuum circuit breaker. Therefore, detailed description
thereof will be omitted.

[0047] In the arc extinguishing chamber 23 of the vacuum
circuit breaker 50 according to the first embodiment, the air
pressure in the space inside the bellowa 25 is atmospheric
pressure in the open state in which the bellows 25 contracts.
Therefore, the air pressure in the space inside the closed
space surrounded by the bellows 25, the contact case 8, and
the movable-side support 7 is less than atmospheric pressure
in the closed state in which the bellows 25 extends. Accord-
ingly, in the arc extinguishing chamber 23, the air pressure
in the space inside the closed space surrounded by the
bellows 25, the contact case 8, and, the movable-aide
support 7 is constantly equal to or less than atmospheric
pressure. On the other hand, in an arc extinguishing chamber
in which the air pressure in the closed space surrounded by
the bellows, the contact case, and the movable-side support
is atmospheric pressure in a closed state, when the bellows
contracts, the air pressure in the closed space surrounded by
the bellows, the contact case, and the movable-side support
exceeds atmospheric pressure. The larger the difference
between; an air pressure in the space inside the vacuum
container 15 but outside the bellows 25; and the air pressure
in the closed space surrounded by the bellows 25, the contact
case 8, and the movable-side support 7, the more the bellows
25 repeats extension and contraction in a centrally bulging
state, and the lower the durability of the bellows 25
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becomes. Therefore, in the arc extinguishing chamber 23 of
the vacuum circuit breaker 50 according to the first embodi-
ment, the durability of the bellows 25 is higher as compared
with the arc extinguishing chamber in which the air pressure
in the closed space surrounded by the bellows, the contact
case, and the movable-side support is atmospheric pressure
in the closed state.

Second Embodiment

[0048] FIG. 12 is a cross-sectional view of a vacuum
circuit breaker according to a second embodiment. The
vacuum circuit breaker 50 according to the second embodi-
ment is different from the vacuum circuit breaker 50 accord-
ing to the first embodiment in that the vacuum circuit
breaker 50 includes an integrated movable-side support 9
instead of the contact case 8 and the movable-side support
7. The integrated movable-side support 9 has a shape in
which the contact case 8 and the movable-side support 7 of
the vacuum circuit breaker 50 according to the first embodi-
ment are integrated.

[0049] An assembly procedure of the arc extinguishing
chamber 23 will be described. First, as in the first embodi-
ment, the stationary-side attachment plate 47 is attached to
the end of the vacuum interrupter 4 on the stationary side,
and further, the vacuum interrupter 4 to which the stationary-
side attachment plate 47 has been attached is fixed to the
assembly jig 42. Then, the contact 33 is disposed at the end
of the movable lead 11 on the movable side, and the seal rod
14 is coupled to the movable lead 11. FIG. 13 is a diagram
illustrating a state in which a seal rod is coupled to the
movable lead of the arc extinguishing chamber according to
the second embodiment. As in the first embodiment, an
assembly jig having a structure including the fixing plate
428, the intermediate frame 4254, the movable-side frame
42¢, and the coupling rod 42d are used as the assembly jig
42.

[0050] Next, the integrated movable-side support 9 is
disposed on the movable side of the vacuum interrupter 4.
FIG. 14 is a diagram illustrating a state in which an
integrated movable-side support is disposed on the movable
side of the vacuum interrupter according to the second
embodiment. The seal rod 14 is made to pass through a hole
in a bottom surface of the integrated movable-side support
9. A gap is formed between the vacuum interrupter 4 and the
integrated movable-side support 9.

[0051] Next, the opening jig 49 is mounted on the mov-
able-side frame 42c¢ of the assembly jig 42, and is attached
to the end of the seal rod 14 on the movable side. FIG. 15
is a cross-sectional view illustrating a state in which an
opening jig is attached to the end of the seal rod, on the
movable side, of the arc extinguishing chamber according to
the second embodiment. As in the first embodiment, an
opening jig having a structure including the jig fixing
portion 49a, the rod fixing portion 495, and the jack portion
49c¢ are used as the opening jig 49. The rod fixing portion
49) of the opening jig 49 is attached to the end of the seal
rod 14 on the movable side. Thereafter, the rod fixing portion
495 is pulled toward the jig fixing portion 49a by the jack
portion 49¢. FIG. 16 is a diagram illustrating a state in which
the movable contact point and the stationary contact point of
the vacuum interrupter of the arc extinguishing chamber
according to the second embodiment are separated from
each other. Due to the gap formed between the vacuum
interrupter 4 and the integrated movable-side support @, the
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air pressure in the space inside the bellows 25 remains
atmospheric pressure even if the bellows 25 contracts.
[0052] Thereafter, the vacuum interrupter 4 and the inte-
grated movable-side support 9 are brought into contact with
each other while the vacuum interrupter 4 is maintained in
the open state. By bringing the vacuum interrupter 4 and the
integrated movable-side support 9 into contact with each
other, the gap formed between the vacuum interrupter 4 and
the integrated movable-aide support 9 disappears. Thereaf-
ter, the vacuum interrupter 4 and the integrated movable-
side support 9 are coupled to each other while the vacuum
interrupter 4 is maintained in the open state. FIG. 17 is a
diagram illustrating a state in which the vacuum interrupter
of the arc extinguishing chamber and the integrated mov-
able-side support according to the second embodiment are
coupled to each other, By coupling the vacuum interrupter 4
and the integrated movable-side support 9 while maintaining
the vacuum interrupter 4 in the open state, the space sur-
rounded by the bellows 25 and the integrated movable-side
support 9 becomes a closed space at atmospheric pressure,
in the open state.

[0053] Thereafter, the opening jig 49, the assembly jig 42,
and the stationary-side attachment plate 47 are removed
from the assembled arc extinguishing chamber 23. FIG. 18
is a cross-sectional view of the arc extinguishing chamber
according to the second embodiment. By removing the
opening jig 49, the assembly jig 42, and the stationary-side
attachment plate 47, the force that causes the bellows 25 to
contract is eliminated, and the bellows 25 is extended due to
the vacuum inside the vacuum container 15. As a result, the
vacuum interrupter 4 takes the closed state in which the
movable contact point Sa and the stationary contact point 5b
are in contact with each other. As the bellows 25 extends, the
air pressure in the closed space surrounded by the bellows 25
and the integrated movable-side support 9 becomes leas than
atmospheric pressure.

[0054] The procedure of incorporating the arc extinguish-
ing chamber 23 into the tank 1 is similar to that of a general
vacuum circuit breaker. Therefore, detailed description
thereof will be omitted.

[0055] In the arc extinguishing chamber 23 of the vacuum
circuit breaker 50 according to the second embodiment, the
air pressure in the space inside the bellowa 25 is atmospheric
pressure in the open state in which the bellows 25 contracts.
Therefore, the air pressure in the space inside the closed
space surrounded by the bellows 25 and the integrated
movable-side support 9 is less than atmospheric pressure in
the closed state in which the bellows 25 extends. Accord-
ingly, in the arc extinguishing chamber 23, the air pressure
in the space inside the closed space surrounded by the
bellows 25 and the integrated movable-side support 9 is
constantly equal to or less than atmospheric pressure. On the
other hand, in an arc extinguishing chamber in which the air
pressure in the closed space surrounded by the bellows and
the integrated movable-side support is atmospheric pressure
in a closed state, when the bellows contracts, the air pressure
in the closed space surrounded by the bellows and the
integrated movable-side support exceeds atmospheric pres-
sure. The larger the difference between; the air pressure in
the space inside the vacuum container 15 but outside the
bellows 25; and the air pressure in the closed space sur-
rounded by the bellows 25 and the integrated movable-side
support 9, the more the bellows 25 repeats extension and
contraction in a centrally bulging state, and the lower the
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durability of the bellows 25 become. Therefore, in the arc
extinguishing chamber 23 of the vacuum circuit breaker 50
according to the second embodiment, the durability of the
bellows 25 is high as compared with the arc extinguishing
chamber in which the air pressure in the closed space
surrounded by the bellows and the integrated movable-side
support is atmospheric pressure in the closed state.

Third Embodiment

[0056] FIG. 19 is a cross-sectional view of a vacuum
circuit breaker according to a third embodiment. In the
vacuum circuit breaker 50 according to the third embodi-
ment, a sealing member 43 is disposed between the mov-
able-side insulating support tube 17 and the movable-side
support 7, and a sealing member 44 is disposed between the
movable-side insulating support tube 17 and the support
plate 3a. A space inside the movable-aide insulating support
tube 17 is isolated from a space inside the tank 1 and outside
the arc extinguishing chamber 23. The air pressure in the
space inside the movable-side insulating support tube 17 is
lower than the air pressure in the space inside the tank 1 and
outside the arc extinguishing chamber 23. Furthermore, the
air pressure in the space inside the movable-side insulating
support tube 17 is higher than the air pressure in the space
inside the closed space surrounded by the bellows 25, the
contact case 8, and the movable-side support 7. Note that a
gas in the space inside the movable-side insulating support
tube 17 may be of the same type as the insulating gas filled
in the space inside the tank 1 and outside the arc extinguish-
ing chamber 23, or may be a different gas.

[0057] In the vacuum circuit breaker 50 according to the
first embodiment, sealing members are not disposed
between the movable-side insulating support tube 17 and the
movable-aide support 7, and the movable-side insulating
support tube 17 and the support plate 3a. In such a vacuum
circuit breaker 50, the air pressure inside and outside the
movable-side insulating support tube 17 is the same. There-
fore, due to the difference in pressure between the insulating
gas filled in the tank 1 and the vacuum inside the closed
space surrounded by the bellows 25, the contact case 8, and
the movable-side support 7, a force is constantly applied to
the sliding seal 40 disposed in the hole in the bottom surface
of'the movable-side support 7. As a result, when the seal rod
14 slides, the insulating gas inside the movable-side insu-
lating support tube 17 easily enters the closed space sur-
rounded by the bellows 25, the contact case 8, and the
movable-side support 7. In the vacuum circuit breaker 50
according to the third embodiment, the air pressure in the
space inside the movable-side insulating support tube 17 is
lower than the air pressure inside the tank 1 and outside the
arc extinguishing chamber 23. Therefore, even when the seal
rod 14 slides, the gas hardly enters the closed space sur-
rounded by the bellows 25, the contact case 8, and the
movable-side support 7 from between the sliding seal 40 and
the seal rod 14. Accordingly, a state in which the bellows 25
is less likely to centrally bulge can be maintained for a long
period, so that the durability of the bellows 25 can be
enhanced.

[0058] The above configurations illustrated in the embodi-
ments are examples of the contents, and can be combined
with other known techniques, and the above configurations
can be partly omitted or changed without departing from the
gist.
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REFERENCE SIGNS LIST

[0059] 1 tank; 2 lid; 3a, 356 support plate; 4 vacuum
interrupter; 5a movable contact point; 55 stationary contact
point; 6 shaft; 7 movable-side support; 8 contact case; 9
integrated movable-side support; 10 stationary-side insulat-
ing support tube; 11 movable lead; 12 insulating rod; 13
stationary lead; 14 seal rod; 15 vacuum container; 16
stationary-side support; 17 movable-side insulating support
tube; 22 bushing; 23 arc extinguishing chamber; 25 bellows;
33 contact; 334 spring; 34 movable-side external conductor;
36 stationary-side external conductor, 37, 38, 43, 44 scaling
member; 40, 41 sliding seal; 42 assembly jig; 42a fixing
plate, 425 intermediate frame, 42¢ movable-side frame; 424
coupling rod; 47 stationary-aide attachment plate, 49 open-
ing jig; 49a jig fixing portion; 495 rod fixing portion; 49¢
jack portion; 50 vacuum circuit breaker; 4214 first coupling
rod; 4224 second coupling rod.

1. An arc extinguishing chamber comprising:

a vacuum interrupter including:

a movable contact point and a stationary contact point;

a movable lead electrically connected to the movable
contact point;

a stationary lead electrically connected to the stationary
contact point;

a vacuum container accommodating the movable con-
tact point, the stationary contact point, and the sta-
tionary lead and from one end of which the movable
lead protrudes outward; and

a bellows connecting the vacuum container and the
movable lead to each other, the bellows configured to
extend in a closed state in which the movable contact
point and the stationary contact point are in contact
with each other, and configured to contract in an
open state in which the movable contact point and
the stationary contact point are separated from each
other;

a contact case having a tubular shape and made of a
conductive material;

a contact fixed to an end of the movable lead, disposed
inside a tube of the contact case, and electrically
connecting the contact case and the movable lead to
each other;

a seal rod connected to the movable lead and configured
to move the movable lead; and

a movable-side support having a cylinder shape with a
bottom surface in which a hole through which the seal
rod passes is formed, wherein

an air pressure inside a closed space surrounded and
sealed by the bellows, the contact case, and the mov-
able-side support, so as not to cause inflow and outflow
of'a gas accompanying extension and contraction of the
bellows, is atmospheric pressure in the open state, and
is less than atmospheric pressure in the closed state.

2. The arc extinguishing chamber according to claim 1,

wherein the contact case and the movable-side support are
integrated.

3. A vacuum circuit breaker comprising:

a tank accommodating an arc extinguishing chamber
according to claim 1, and filled with an insulating gas;

a movable-side external conductor and a stationary-side
external conductor that are disposed in a pair of bush-
ings extending upward from the tank;

a stationary-side support electrically connecting the sta-
tionary-side external conductor to the stationary lead;
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a movable-side insulating support tube causing the tank to
support the movable-side support while insulating the
movable-side support from the tank; and

a stationary-side insulating support tube causing the tank
to support the stationary-side support while insulating
the stationary-side support from the tank, wherein

a lower end of the movable-side external conductor is
connected to the contact case.

4. The vacuum circuit breaker according to claim 3,

wherein

an air pressure inside a tube of the movable-side insulat-
ing support tube is lower than an air pressure in a space
inside the tank and outside the arc extinguishing cham-
ber, and higher than an air pressure in the closed space.

5. A method of assembling an arc extinguishing chamber,

comprising:

a vacuum interrupter including:

a movable contact point and a stationary contact point;

a movable lead electrically connected to the movable
contact point;

a stationary lead electrically connected to the stationary
contact point;

a vacuum container accommodating the movable con-
tact point, the stationary contact point, and the sta-
tionary lead and from one end of which the movable
lead protrudes outward; and

a bellows connecting the vacuum container and the
movable lead to each other, the bellows configured to
extend in a closed state in which the movable contact
point and the stationary contact point are in contact
with each other, and configured to contract in an
open state in which the movable contact point and
the stationary contact point are separated from each
other;

a contact case having a tubular shape and made of a
conductive material;

a contact fixed to an end of the movable lead, disposed
inside a tube of the contact case, and electrically
connecting the contact case and the movable lead to
each other;

a seal rod connected to the movable lead and config-
ured to cause the movable lead to move; and

a movable-side support having a cylinder shape with a
bottom surface in which a hole through which the
seal rod passes is formed, the method comprising

a step of coupling the contact case and the movable-side
support in the open state.

6. A vacuum circuit breaker comprising:

a tank accommodating an arc extinguishing chamber
according to claim 2, and filled with an insulating gas;

a movable-side external conductor and a stationary-side
external conductor that are disposed in a pair of bush-
ings extending upward from the tank;

a stationary-side support electrically connecting the sta-
tionary-side external conductor to the stationary lead;

a movable-side insulating support tube causing the tank to
support the movable-side support while insulating the
movable-side support from the tank; and

a stationary-side insulating support tube causing the tank
to support the stationary-side support while insulating
the stationary-side support from the tank, wherein

a lower end of the movable-side external conductor is
connected to the contact case.
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7. The vacuum circuit breaker according to claim 6,
wherein

an air pressure inside a tube of the movable-side insulat-

ing support tube is lower than an air pressure in a space

inside the tank and outside the arc extinguishing cham-

ber, and higher than an air pressure in the closed space.
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