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(54) SWITCHGEAR AND GAS-INSULATED SWITCHGEAR

(57) A switch (100) includes a fixed-side terminal (2)
having a shaft rod (9) and a spring (10) biasing the shaft
rod (9), and a movable-side terminal (1) provided so as
to be opposed to the fixed-side terminal (2) and including
a movable electrode rod (3) which ensures electric con-
duction to the fixed-side terminal (2) and is contactable
therewith/separable therefrom. The fixed-side terminal

(2) is supported by a plurality of insulation support por-
tions (5, 7, 15) provided at symmetric positions with re-
spect to an axis on which the movable electrode rod (3)
moves, an end of each insulation support portion (5, 7,
15) being fixed. Thus, an impact force at the time of open-
ing is dispersed.
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Description

TECHNICAL FIELD

[0001] The present disclosure relates to a switch and
a gas-insulated switchgear.

BACKGROUND ART

[0002] There is known a switch having a quick-acting
mechanism (quick-trip mechanism) as an arc extinguish-
ing structure in order to improve the current interruption
performance of the switch. The quick-acting mechanism
is such a feature that, at the time of opening contacts,
the contact opening speed is increased and an arc is
elongated to a length needed for arc extinction within a
time not causing contact damage, thus improving the in-
terruption performance.
[0003] The applicant has proposed a switch having a
structure in which a quick-acting mechanism is not pro-
vided in a limited space on the movable electrode rod
side (see, for example, Patent Document 1). The switch
disclosed in Patent Document 1 operates such that, at
the time of closing, a movable electrode rod provided
inside a movable-side terminal provided so as to be op-
posed to a fixed-side terminal is moved to ensure con-
duction between the fixed-side terminal and the movable-
side terminal, and at the time of opening, current between
the fixed-side terminal and the movable electrode rod is
interrupted by the quick-acting mechanism provided at
the fixed-side terminal.

CITATION LIST

PATENT DOCUMENT

[0004] Patent Document 1: Japanese Patent No.
5179278

SUMMARY OF THE INVENTION

PROBLEMS TO BE SOLVED BY THE INVENTION

[0005] The quick-acting mechanism described in Pat-
ent Document 1 includes a shaft rod electrically connect-
ed to the fixed-side terminal, a contact for receiving an
arc generated at the time of opening at an end of the
shaft rod, an engagement portion for engaging the shaft
rod and the movable electrode rod with each other, and
a spring for driving the shaft rod in a direction opposite
to the movable-side terminal. Then, at the time of closing
between the fixed-side terminal and the movable-side
terminal, the movable electrode rod and the shaft rod are
engaged with each other, and at the time of opening, the
spring is released at a predetermined position, thereby
separating the movable electrode rod and the shaft rod
from each other and interrupting current. Therefore, by
the spring being released at the time of opening, after

the movable electrode rod and the shaft rod are separat-
ed, an impact force occurs when a movable contact
comes into contact with the fixed-side terminal. Conven-
tionally, the movable-side terminal and the fixed-side ter-
minal are supported in a cantilever manner, and great
loads occur in directions of support portions of the fixed-
side terminal and the movable-side terminal by the im-
pact force occurring at the time of opening/closing. Thus,
there have been such constraints that interruption current
to an extent that can withstand the impact force needs
to be addressed or increase in the speed of the quick-
acting mechanism is limited because the impact force
increases.
[0006] The present disclosure has been made to solve
the above problem, and an object of the present disclo-
sure is to provide a switch having a stable current inter-
ruption function while dispersing an impact force occur-
ring at the time of interrupting current.

SOLUTION TO THE PROBLEMS

[0007] A switch according to the present disclosure in-
cludes: a fixed-side terminal having a movable contact;
and a movable-side terminal which is provided so as to
be opposed to the fixed-side terminal and includes a mov-
able electrode rod which ensures electric conduction to
the fixed-side terminal and is contactable therewith/sep-
arable therefrom. The movable-side terminal is fixed on
a side opposite to a side where the movable-side terminal
is opposed to the fixed-side terminal. The movable con-
tact has a shaft rod movable coaxially with the movable
electrode rod, and a spring biasing the shaft rod. At a
time of closing between the fixed-side terminal and the
movable-side terminal, an end of the movable electrode
rod is engaged with the movable contact. At a time of
opening between the fixed-side terminal and the mova-
ble-side terminal, in a state in which the movable elec-
trode rod is engaged with the movable contact, the mov-
able electrode rod moves toward the movable-side ter-
minal, so that the spring is energized, and when the mov-
able electrode rod reaches a predetermined position, the
spring is released, so that the shaft rod moves toward
the fixed-side terminal, thus separating the movable con-
tact from the movable electrode rod. The fixed-side ter-
minal is supported by a plurality of insulation support por-
tions provided at symmetric positions with respect to an
axis on which the movable electrode rod moves, an end
of each insulation support portion being fixed.

EFFECT OF THE INVENTION

[0008] In the switch according to the present disclo-
sure, the fixed-side terminal is supported from a plurality
of directions that are symmetric with respect to the axial
direction, whereby an impact force occurring at the time
of interrupting current (at the time of closing) is dispersed,
thus obtaining a stable current interruption function.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0009]

[FIG. 1] FIG. 1 is a specific part sectional view of a
switch (opened state) according to embodiment 1.
[FIG. 2] FIG. 2 is a partially enlarged view of a fixed-
side terminal of the switch according to embodiment
1.
[FIG. 3] FIG. 3 is a specific part sectional view of the
switch (closed state) according to embodiment 1.
[FIG. 4] FIG. 4 is a specific part sectional view of the
switch (during opening operation) according to em-
bodiment 1.
[FIG. 5] FIG. 5 is a specific part sectional view of a
switch in a comparative example of embodiment 1.
[FIG. 6] FIG. 6 is a specific part sectional view of a
switch (opened state) according to embodiment 2.

DESCRIPTION OF EMBODIMENTS

[0010] Hereinafter, embodiments will be described
with reference to the drawings. In the drawings, the same
reference characters denote the same or corresponding
parts.
[0011] A switch according to each embodiment is used
for a gas-insulated switchgear installed at a power re-
ception point of a general consumer or a substation of
an electric power company, for example.

Embodiment 1

[0012] Hereinafter, a switch according to embodiment
1 will be described with reference to the drawings.
[0013] FIG. 1 is a specific part sectional view showing
the structure of the switch according to embodiment 1.
In FIG. 1, the switch 100 is in an opened state. In the
switch 100, upper parts of a movable-side terminal 1 and
a fixed-side terminal 2 are supported by a first insulation
support portion 5 having an end fixed to a flange 4, and
the movable-side terminal 1 and the fixed-side terminal
2 are arranged so as to be opposed to each other. A
lower part of the movable-side terminal 1 is supported
by a support conductor 6 on the movable side connected
to the flange 4. At a lower part of the fixed-side terminal
2, a coupling portion 13 is provided for coupling with a
second insulation support portion 7, and the second in-
sulation support portion 7 fixed to the support conductor
6 supports the fixed-side terminal 2 by being coupled via
the coupling portion 13. The support conductor 6 is con-
nected to and supported by a bushing 16 fixed to the
flange 4 and having a conductor at the center and an
insulating material surrounding the conductor. The cou-
pling portion 13 has therein counterbores in two direc-
tions perpendicular to each other. The fixed-side terminal
2 and the coupling portion 13 are connected by the coun-
terbore on one side, and the second insulation support
portion 7 and the coupling portion 13 are connected by

the counterbore on the other side perpendicular thereto.
Bolts used for the connections protrude from the coupling
portion 13, thus suppressing occurrence of electric field
concentration.
[0014] The outer shape of the fixed-side terminal 2 is
a cylindrical shape. On the movable-side terminal 1 side,
a shaft rod 9 of a movable contact 8 is provided along
the axis of the cylinder, and a spring 10 is provided around
the shaft rod 9.
[0015] In the movable-side terminal 1, the movable
electrode rod 3 is provided coaxially with the shaft rod 9
of the fixed-side terminal 2. The switch 100 is closed by
engaging one end of the movable electrode rod 3 with
the movable contact 8, and the switch 100 is opened by
releasing engagement between the movable electrode
rod 3 and the movable contact 8. Another end of the
movable electrode rod 3 is connected to a movable shaft
11, and the movable shaft 11 is connected to an operation
mechanism portion 12 outside the flange 4 via, for ex-
ample, bellows. The movable shaft 11, the movable elec-
trode rod 3, and the shaft rod 9 are coaxial with each
other.
[0016] Next, a quick-acting mechanism having a cur-
rent interruption function in the switch 100 will be de-
scribed. FIG. 2 is a partial enlarged view of the fixed-side
terminal 2 and shows the structure of the movable contact
8. As described above, the movable contact 8 includes
the shaft rod 9 and the spring 10 provided therearound.
As described below, at the time of closing, one end of
the movable electrode rod 3 is engaged with the movable
contact 8 and thus is electrically connected to the shaft
rod 9. The shaft rod 9 is positioned by a stationary end
14 at the time of opening. FIG. 3 shows a closed state
of the switch 100. FIG. 4 shows shifting from the closed
state in FIG. 3 to the opened state in FIG. 1, i.e., an
opening operation.
[0017] In FIG. 3, at the time of closing, the movable
electrode rod 3 moves toward the fixed-side terminal 2
via the movable shaft 11 by the operation mechanism
portion 12. Then, the movable electrode rod 3 is inserted
into the fixed-side terminal 2, to push the spring 10 and
engage with the movable contact 8, so that the movable-
side terminal 1 and the fixed-side terminal 2 become elec-
trically conductive to each other.
[0018] In FIG. 4, when the switch 100 starts an opening
operation, the movable electrode rod 3 moves toward
the movable-side terminal 1 side by the operation mech-
anism portion 12, and the shaft rod 9 of the movable
contact 8 moves toward the movable-side terminal 1 side
while engaging with the movable electrode rod 3, so that
the spring 10 composing the movable contact 8 is ener-
gized so as to extend. When the movable electrode rod
3 or the shaft rod 9 reaches a predetermined position,
engagement of the movable contact 8 and the movable
electrode rod 3 is released, so that the spring 10 is re-
leased. The movable contact 8 is stored into the fixed-
side terminal 2 and the movable electrode rod 3 is stored
into the movable-side terminal 1, whereby the opening
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operation is completed, thus coming into the opened
state in FIG. 1.
[0019] During the opening operation to shift from the
state in FIG. 4 to the state in FIG. 1, when the spring 10
is released, the movable contact 8 moves into the fixed-
side terminal 2 and the shaft rod 9 comes into contact
with the stationary end 14, so that an impact force occurs.
The switch needs to have a structure for withstanding
the impact force. FIG. 5 shows a comparative example
of embodiment 1, and is different from FIG. 1 in that the
second insulation support portion 7 is not provided and
the fixed-side terminal 2 is not supported from below. In
the structure as shown in FIG. 5, at the time of opening,
the movable contact 8 is stored into the fixed-side termi-
nal 2 and the shaft rod 9 comes into contact with the
stationary end 14, so that an impact force occurs. At this
time, a load acts on the fixed-side terminal 2 in the hor-
izontal direction. Since the fixed-side terminal 2 is sup-
ported with a cantilever structure by the first insulation
support portion 5, a load acts on the first insulation sup-
port portion 5 upward as shown by an arrow in FIG. 5. In
this structure, for improving the current interruption per-
formance, it is conceivable that the load of the spring 10
is increased to increase the opening/closing speed. How-
ever, increase in the impact force depending on the
stored energy of the spring 10 might cause deformation
or breakage of the first insulation support portion 5.
[0020] In embodiment 1, as shown in FIG. 1, FIG. 3,
and FIG. 4, the upper part of the fixed-side terminal 2 is
supported by the first insulation support portion 5, and
the lower part of the fixed-side terminal 2 located at a
symmetric position with respect to the movable shaft 11
is supported by the second insulation support portion 7.
The first insulation support portion 5 and the second in-
sulation support portion 7 support the fixed-side terminal
2 so as to be parallel and symmetric with respect to the
movable shaft 11. That is, the first insulation support por-
tion 5 and the second insulation support portion 7 are
provided such that, in FIG. 1, a distance L1 between the
movable shaft 11 and the first insulation support portion
5, and a distance L2 between the movable shaft 11 and
the second insulation support portion 7, are almost equal
to each other.
[0021] In embodiment 1, the structure of the switch for
one phase is shown in FIG. 1, FIG. 3, and FIG. 4. How-
ever, in a switch for three phases, three of such devices
are arranged in the horizontal direction. That is, the switch
is configured such that three devices are arranged in the
depth direction in the drawings. In this case, the first in-
sulation support portions 5 and the second insulation
support portions supporting the fixed-side terminals 2 are
arranged on the upper and lower sides, whereby the dis-
tances between the devices for three phases can be re-
duced.
[0022] Desirably, the first insulation support portion 5
and the second insulation support portion 7 are formed
by using, for example, epoxy resin, etc., and are adjusted
such that the elastic deformation amounts of the first in-

sulation support portion 5 and the second insulation sup-
port portion 7 become equivalent to each other when an
opening/closing impact occurs, thus forming such a
structure that a load does not act unevenly on only one
of the first insulation support portion 5 and the second
insulation support portion 7. With this structure, propa-
gation of an impact force to the flange 4 supporting the
switch 100 can be suppressed. Thus, without increasing
the strength of the flange 4, it becomes possible to in-
crease the opening/closing speed so as to improve the
current interruption performance.
[0023] As described above, in the switch 100 according
to embodiment 1, the fixed-side terminal 2 is supported
by the first insulation support portion 5 and the second
insulation support portion 7 at symmetric positions with
respect to the movable shaft 11, and the first insulation
support portion 5 and the second insulation support por-
tion 7 are parallel with the movable shaft 11 and each
have an end fixed by the flange 4. Thus, an impact force
in an opening/closing operation of the switch 100 can be
dispersed by the first insulation support portion 5 and the
second insulation support portion 7, whereby it becomes
possible to provide a switch having a stable current in-
terruption function.
[0024] In addition, the fixed-side terminal 2 is support-
ed by the first insulation support portion 5 and the second
insulation support portion 7 and thus a load is dispersed
therebetween, whereby the mechanical strengths of the
first insulation support portion 5, the second insulation
support portion 7, and the operation mechanism portion
12 can be designed to be lower than in conventional art.
As a result, the switch can be downsized, thus leading
to reduction in the installation space of the switch and
cost reduction of the switch.

Embodiment 2

[0025] Hereinafter, a switch according to embodiment
2 will be described with reference to FIG. 6.
[0026] FIG. 6 is a specific part sectional view showing
the structure of the switch according to embodiment 2.
In FIG. 6, the switch 100 is in an opened state. Difference
from FIG. 1 is that a lower part of the fixed-side terminal
2 is supported by a second insulation support portion 15
directly fixed to the flange 4. The other structures are the
same as those in embodiment 1 and therefore description
thereof is omitted.
[0027] In FIG. 6, the second insulation support portion
15 is directly fixed to the flange 4, and the support con-
ductor 6 on the movable side is fixed to the flange 4 in-
dependently of the second insulation support portion 15.
As in embodiment 1, the second insulation support por-
tion 15 and the first insulation support portion 5 are ar-
ranged at symmetric positions with respect to the mov-
able shaft 11 and in parallel with the movable shaft 11
such that the distance L1 between the movable shaft 11
and the first insulation support portion 5, and the distance
L2 between the movable shaft 11 and the second insu-
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lation support portion 15, are almost equal to each other.
In addition, the second insulation support portion 15 and
the first insulation support portion 5 are adjusted such
that their elastic deformation amounts become equiva-
lent to each other. Thus, since the lower part of the fixed-
side terminal 2 is directly supported by the second insu-
lation support portion 15, the coupling portion 13 need
not be provided as in embodiment 1, so that the number
of components can be decreased. The movable-side ter-
minal 1 is supported by the first insulation support portion
5 and the support conductor 6 fixed to the flange 4.
[0028] As described above, according to embodiment
2, the same effects as those in embodiment 1 are pro-
vided, and in addition, it is possible to obtain a switch
having such a structure that the fixed-side terminal 2 is
supported from two directions and loads acting on the
first insulation support portion 5 and the second insulation
support portion 15 are dispersed, with a decreased
number of components.

Other embodiments

[0029] The above embodiments 1 and 2 have shown
the examples in which the fixed-side terminal 2 is sup-
ported by the insulation support portions from the upper
and lower parts as symmetric positions with respect to
the movable shaft 11. However, as long as designing can
be made such that a load at the time of opening/closing
is equivalently dispersed between two support members
supporting the fixed-side terminal 2, the support positions
are not limited to the upper and lower parts. The support
positions may be symmetric positions at an angle shifted
from the vertical direction, or may be positions in the hor-
izontal direction with respect to the movable shaft 11.
[0030] The above embodiments 1 and 2 have shown
the examples in which the fixed-side terminal 2 is sup-
ported by the insulation support portions from the upper
and lower parts as symmetric positions with respect to
the movable shaft 11. However, the number of the insu-
lation support portions is not limited to two. The insulation
support portions may be arranged at equal distances
from the movable shaft 11 and at equiangular positions
around the movable shaft 11 so that a load can be dis-
persed.
[0031] In a case of using the switch according to any
of the above embodiments 1 and 2 and the other embod-
iments for a gas-insulated switchgear, components other
than the operation mechanism portion, e.g., the movable-
side terminal, the fixed-side terminal, the insulation sup-
port portions, and the like are stored in a hermetic con-
tainer in which SF6 gas, dry air, or the like is sealed, and
an opening/closing operation is performed via the oper-
ation mechanism portion from the outside of the hermetic
container.
[0032] Although the disclosure is described above in
terms of various exemplary embodiments and implemen-
tations, it should be understood that the various features,
aspects, and functionality described in one or more of

the individual embodiments are not limited in their appli-
cability to the particular embodiment with which they are
described, but instead can be applied, alone or in various
combinations to one or more of the embodiments of the
disclosure.
[0033] It is therefore understood that numerous mod-
ifications which have not been exemplified can be de-
vised without departing from the scope of the present
disclosure. For example, at least one of the constituent
components may be modified, added, or eliminated. At
least one of the constituent components mentioned in at
least one of the preferred embodiments may be selected
and combined with the constituent components men-
tioned in another preferred embodiment.

DESCRIPTION OF THE REFERENCE CHARACTERS

[0034]

1 movable-side terminal
2 fixed-side terminal
3 movable electrode rod
4 flange
5 first insulation support portion
6 support conductor
7, 15 second insulation support portion
8 movable contact
9 shaft rod
10 spring
11 movable shaft
12 operation mechanism portion
13 coupling portion
14 stationary end
16 bushing
100 switch
L1 distance between movable shaft and first insula-
tion support portion
L2 distance between movable shaft and second in-
sulation support portion

Claims

1. A switch comprising:

a fixed-side terminal having a movable contact;
and
a movable-side terminal which is provided so as
to be opposed to the fixed-side terminal and in-
cludes a movable electrode rod which ensures
electric conduction to the fixed-side terminal and
is contactable therewith/separable therefrom,
wherein
the movable-side terminal is fixed on a side op-
posite to a side where the movable-side terminal
is opposed to the fixed-side terminal,
the movable contact has a shaft rod movable
coaxially with the movable electrode rod, and a
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spring biasing the shaft rod,
at a time of closing between the fixed-side ter-
minal and the movable-side terminal, an end of
the movable electrode rod is engaged with the
movable contact,
at a time of opening between the fixed-side ter-
minal and the movable-side terminal, in a state
in which the movable electrode rod is engaged
with the movable contact, the movable electrode
rod moves toward the movable-side terminal, so
that the spring is energized, and when the mov-
able electrode rod reaches a predetermined po-
sition, the spring is released, so that the shaft
rod moves toward the fixed-side terminal, thus
separating the movable contact from the mova-
ble electrode rod, and
the fixed-side terminal is supported by a plurality
of insulation support portions provided at sym-
metric positions with respect to an axis on which
the movable electrode rod moves, an end of
each insulation support portion being fixed.

2. The switch according to claim 1, wherein
the plurality of insulation support portions are pro-
vided in parallel with and at equal distances from the
axis on which the movable electrode rod moves.

3. The switch according to claim 1 or 2, wherein
the plurality of insulation support portions are made
of resin and adjusted to be equivalent in elastic de-
formation amount.

4. The switch according to any one of claims 1 to 3,
wherein
one of the plurality of insulation support portions sup-
ports both of the fixed-side terminal and the movable-
side terminal.

5. The switch according to claim 4, wherein
one of the plurality of insulation support portions is
provided at a position symmetric with the insulation
support portion supporting both of the fixed-side ter-
minal and the movable-side terminal, with respect to
the axis on which the movable electrode rod moves.

6. The switch according to any one of claims 1 to 5,
wherein

a number of the insulation support portions is
two, and
one of the insulation support portions supports
an upper part of the fixed-side terminal, and an-
other one supports a lower part of the fixed-side
terminal.

7. A gas-insulated switchgear comprising the switch
according to any one of claims 1 to 6.
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