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(54) GAS-INSULATED SWITCHING DEVICE

(57) Provided is a gas insulated switchgear that en-
ables adjustment of the interruption speed while stabiliz-
ing the position where a fixed electrode is separated from
a movable electrode. The gas insulated switchgear in-
cludes: a movable electrode (8) having a movable elec-
trode rod (6) and a movable-side shaft rod (7); a fixed
electrode (14) provided coaxially with the movable elec-
trode; a driving portion which linearly drives the movable
electrode; and an opening mechanism which separates
the fixed electrode from the movable electrode. The mov-
able electrode has a taper portion (7a) and a protrusion
(6a) at a part to contact with the fixed electrode. The fixed
electrode includes a latch portion (24) composed of a
claw (20) having an engagement portion (20a) to be en-
gaged with the protrusion and a slope portion (20b) to
contact with the taper portion, and a contact-pressure
spring (22) applying a restoring force to the claw.
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Description

TECHNICAL FIELD

[0001] The present disclosure relates to a gas insulat-
ed switchgear.

BACKGROUND ART

[0002] A gas insulated switchgear includes a switch
for interrupting current. The switch includes a movable-
side terminal having a movable electrode, a fixed-side
terminal provided so as to be opposed to the movable-
side terminal, and a driving portion for linearly driving the
movable electrode toward the fixed-side terminal. The
fixed-side terminal has a fixed electrode, a latch portion
for engaging the fixed electrode with the movable elec-
trode, and an opening mechanism for separating the
fixed electrode from the movable electrode. The opening
mechanism has an opening spring for driving the fixed
electrode in a direction to separate from the movable
electrode.
[0003] At the time of closing the switch, the driving por-
tion drives the movable electrode in a direction to ap-
proach the fixed electrode, so as to engage the movable
electrode and the fixed electrode with each other. At the
time of opening the switch, the driving portion drives the
movable electrode in a direction away from the fixed elec-
trode. At this time, the fixed electrode is pulled together
with the movable electrode, whereby the opening spring
of the opening mechanism is contracted. When the fixed
electrode is pulled to a predetermined position, engage-
ment of the latch portion is released by a restoring force
of the opening spring. Thus, the fixed electrode is sepa-
rated from the movable electrode, whereby the switch is
opened.
[0004] A conventional latch portion of a switch has a
plate spring structure of which one end is fixed and an-
other end has a claw portion (see, for example, Patent
Document 1).

CITATION LIST

PATENT DOCUMENT

[0005] Patent Document 1: Japanese Laid-Open Pat-
ent Publication No. 2010-27479

SUMMARY OF THE INVENTION

PROBLEMS TO BE SOLVED BY THE INVENTION

[0006] In the conventional latch portion, the claw por-
tion needs to have both a function of keeping engage-
ment between the movable electrode and the fixed elec-
trode against a spring load of the opening spring, and a
function of releasing the engagement in accordance with
the position of the fixed electrode. Therefore, because

of axial misalignment between the movable electrode
and the fixed electrode, change in a frictional force at the
claw portion and a part engaged with the claw portion,
and the like, the position where the fixed electrode is
separated from the movable electrode is not stabilized,
and since an engagement retaining force is weak, an
opening spring having a great spring load cannot be ap-
plied, and thus the interruption speed cannot be in-
creased.
[0007] The present disclosure has been made to solve
the above problem, and an object of the present disclo-
sure is to provide a gas insulated switchgear having a
switch that enables adjustment of the interruption speed
while stabilizing the position where the fixed electrode is
separated from the movable electrode.

SOLUTION TO THE PROBLEMS

[0008] A gas insulated switchgear according to the
present disclosure includes: a movable electrode; a fixed
electrode provided on a same axis as the movable elec-
trode; a driving portion which linearly drives the movable
electrode in a direction of the axis so that the movable
electrode contacts with/separates from the fixed elec-
trode; and an opening mechanism which separates the
fixed electrode from the movable electrode. The movable
electrode has a taper portion having a recessed surface
toward the axis, at a part to contact with the fixed elec-
trode, and has a protrusion protruding toward the axis,
at an outer circumferential part of the taper portion. The
fixed electrode includes a latch portion composed of a
claw having an engagement portion to be engaged with
the protrusion and a slope portion to contact with the
taper portion, and a contact-pressure spring applying a
restoring force to the claw in a direction crossing the axis.

EFFECT OF THE INVENTION

[0009] In the gas insulated switchgear according to the
present disclosure, the fixed electrode includes the latch
portion composed of the claw having the engagement
portion to be engaged with the protrusion and the slope
portion to contact with the taper portion, and the contact-
pressure spring applying the restoring force to the claw
in the direction crossing the axis. Thus, it is possible to
adjust the interruption speed while stabilizing the position
where the fixed electrode is separated from the movable
electrode.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010]

[FIG. 1] FIG. 1 is a sectional view of a gas insulated
switchgear according to embodiment 1.
[FIG. 2] FIG. 2 is a sectional view of a fixed electrode
according to embodiment 1.
[FIG. 3] FIG. 3 is a plan view of the fixed electrode
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according to embodiment 1.
[FIG. 4] FIG. 4 is a plan view of the fixed electrode
according to embodiment 1.
[FIG. 5] FIG. 5 is a sectional view of the gas insulated
switchgear according to embodiment 1.
[FIG. 6] FIG. 6 is an enlarged sectional view of a
switch according to embodiment 1.
[FIG. 7] FIG. 7 is a sectional view of the gas insulated
switchgear according to embodiment 1.
[FIG. 8] FIG. 8 is an enlarged sectional view of the
switch according to embodiment 1.
[FIG. 9] FIG. 9 is an enlarged sectional view of the
switch according to embodiment 1.
[FIG. 10] FIG. 10 is a sectional view of a fixed elec-
trode according to embodiment 2.

DESCRIPTION OF EMBODIMENTS

[0011] Hereinafter, a gas insulated switchgear accord-
ing to embodiments for carrying out the present disclo-
sure will be described in detail with reference to the draw-
ings. In the drawings, the same reference characters de-
note the same or corresponding parts.

Embodiment 1

[0012] FIG. 1 is a sectional view of a switch of a gas
insulated switchgear according to embodiment 1. A
switch 1 of the gas insulated switchgear shown in FIG.
1 is in an opened state. The switch 1 includes a flange
2, a fixed-side terminal 4 fixed to an insulation holder 3,
and a movable-side terminal 5. A cylindrical movable
electrode rod 6 having a threaded inner circumferential
surface and a columnar movable-side shaft rod 7 for lin-
early driving the movable electrode rod 6, are provided
inside the movable-side terminal 5. The movable elec-
trode rod 6 and the movable-side shaft rod 7 are provided
on the same axis, and the movable electrode rod 6 and
the movable-side shaft rod 7 compose a movable elec-
trode 8. The outer circumferential surface of the movable-
side shaft rod 7 is threaded for linearly driving the mov-
able electrode rod 6. An insulation rod 9 is connected to
one end of the movable-side shaft rod 7. The insulation
rod 9 is connected to a driving portion 10. A conductive
spring component (not shown) is provided between the
movable-side terminal 5 and the movable electrode rod
6. Hereinafter, the longitudinal direction of the movable
electrode rod 6 and the movable-side shaft rod 7 provided
on the same axis is referred to as an axial direction.
[0013] The fixed-side terminal 4 includes a base con-
ductor 11, a cylindrical conductor 12 connected to the
base conductor, a piston 13 provided inside the cylindri-
cal conductor 12, a cylinder 14 provided between the
cylindrical conductor 12 and the piston 13, a fixed elec-
trode 15 connected to an end of the cylinder 14, and an
opening spring 16 provided around the outer circumfer-
ence of the cylinder 14. The piston 13, the cylinder 14,
and the opening spring 16 compose an opening mech-

anism. The fixed electrode 15 is provided on the same
axis as the movable electrode. An electric field relaxing
shield 17 is provided at an outer circumferential part of
the fixed electrode 15. The electric field relaxing shield
17 is drawn out toward the movable-side terminal 5 to-
gether with the fixed electrode 15 when the fixed elec-
trode 15 is pulled toward the movable-side terminal 5.
An electrode contact-pressure spring 18 is provided at
an outer circumferential part of the fixed electrode 15, so
as to keep contact between the movable electrode rod 6
and the fixed electrode 15 when the movable electrode
rod 6 and the fixed electrode 15 are conductively in con-
tact with each other.
[0014] FIG. 2 is a sectional view of the fixed electrode
15. FIG. 3 is a plan view of the fixed electrode 15 as seen
from A side in FIG. 2, and FIG. 4 is a plan view of the
fixed electrode 15 as seen from B side in FIG. 2. The
fixed electrode 15 includes a connection rod 19 connect-
ed to the cylinder 14, a fixed-side shaft rod 20, two claws
21 radially formed in directions crossing the axial direc-
tion of the fixed-side shaft rod 20, a stopper 22 restricting
movement of the claws 21 in the axial direction and the
radial direction, and a contact-pressure spring 23 push-
ing out the claws 21 in the outer circumferential direction.
The two claws 21 are provided at positions opposed to
each other with respect to the axis. The two claws 21 and
the contact-pressure spring 23 compose a latch portion
24. The claws 21 are pushed out in the outer circumfer-
ential direction by the restoring force of the contact-pres-
sure spring 23. The outer periphery of each claw 21 has
a circular shape, an elliptic shape, a quadrangular shape,
or a shape formed by combination thereof. The claw 21
has an engagement portion 21a to be engaged with a
protrusion formed at the movable electrode rod as de-
scribed later, and a slope portion 21b to contact with a
taper portion formed at the movable-side shaft rod. As
shown in FIG. 2, the engagement portions 21a of the
claws 21 have a shape protruding to the outer circumfer-
ential side. The slope portions 21b of the claws 21 have
such a shape that the distal end tapers toward the mov-
able electrode side. The clearance between the fixed-
side shaft rod 20 and the claws 21 in the axial direction,
i.e., the horizontal direction in FIG. 2, is set to be small
so as to suppress wobbling of the latch portion 24.
[0015] Next, operation of the switch 1 of the gas insu-
lated switchgear in the present embodiment will be de-
scribed.
[0016] When the switch 1 in the opened state shown
in FIG. 1 is to be closed, the driving portion 10 rotates
the insulation rod 9, for example, clockwise. As the insu-
lation rod 9 is rotated clockwise, the movable-side shaft
rod 7 rotates about the axis. As the movable-side shaft
rod 7 rotates about the axis, the movable electrode rod
6 is linearly driven rightward in FIG. 1 through meshing
between the thread on the outer circumferential surface
of the movable-side shaft rod 7 and the thread on the
inner circumferential surface of the movable electrode
rod 6.
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[0017] FIG. 5 is a sectional view of the switch of the
gas insulated switchgear according to the present em-
bodiment, in a closed state. As shown in FIG. 5, in the
switch 1 in a closed state, the distal end of the movable
electrode rod 6 contacts with the fixed electrode 15. FIG.
6 is an enlarged sectional view of a specific part of the
switch 1 in a closed state in the present embodiment. As
shown in FIG. 6, a taper portion 7a having a recessed
surface toward the axis is formed at the distal end of the
movable-side shaft rod 7. A protrusion 6a protruding to-
ward the axis is formed on the inner circumferential sur-
face at the distal end of the movable electrode rod 6. In
the switch 1 in a closed state, the engagement portion
21a of each claw 21 is engaged with the protrusion 6a,
so that the fixed electrode 15 and the movable electrode
8 are electrically connected to each other.
[0018] When the switch 1 is to be opened from the
closed state shown in FIG. 5, the driving portion 10 ro-
tates the insulation rod 9 counterclockwise. As the insu-
lation rod 9 is rotated counterclockwise, the movable-
side shaft rod 7 rotates about the axis. As the movable-
side shaft rod 7 rotates about the axis, the movable elec-
trode rod 6 is linearly driven leftward in FIG. 5 through
meshing between the thread on the outer circumferential
surface of the movable-side shaft rod 7 and the thread
on the inner circumferential surface of the movable elec-
trode rod 6.
[0019] FIG. 7 is a sectional view of the switch of the
gas insulated switchgear according to the present em-
bodiment, just before the switch is opened. As shown in
FIG. 7, the fixed electrode 15 pulled by the movable elec-
trode rod 6 linearly driven leftward enters the inside of
the movable-side terminal 5, and the distal end of the
fixed electrode 15 contacts with the distal end of the mov-
able-side shaft rod 7. FIG. 8 is an enlarged sectional view
of a specific part where the movable-side shaft rod 7 and
the fixed electrode 15 contact with each other. As shown
in FIG. 8, when the fixed electrode 15 enters the inside
of the movable-side terminal 5, the slope portion 21b of
each claw 21 is pressed to the taper portion 7a at the
distal end of the movable-side shaft rod 7. At this time,
the engagement portion 21a of the claw 21 is engaged
with the protrusion 6a of the movable electrode rod 6.
When the movable electrode rod 6 is further linearly driv-
en leftward, the protrusion 6a moves leftward, so that the
engagement portion 21a of each claw 21 also moves
leftward. Along with this, the slope portions 21b of the
claws 21 are compressed along the taper portions 7a.
Thus, the claws 21 slide toward the axis while compress-
ing the contact-pressure spring 23.
[0020] FIG. 9 is a sectional view of the switch of the
gas insulated switchgear according to the present em-
bodiment, just before the engagement between the en-
gagement portion 21a of each claw 21 and the protrusion
6a of the movable electrode rod 6 is released. As shown
in FIG. 9, when the slope portion 21b of each claw 21 is
compressed along the taper portion 7a, the engagement
portion 21a moves toward the inner circumferential side,

so that the engagement between the engagement portion
21a and the protrusion 6a of the movable electrode rod
6 is released. When the engagement between each en-
gagement portion 21a and the protrusion 6a is released,
the fixed electrode 15 moves rightward by the restoring
force of the opening spring 16 that has been compressed,
so that the fixed electrode 15 is separated from the mov-
able electrode 8. As a result, electric connection between
the fixed electrode 15 and the movable electrode 8 is
disconnected, so that the switch 1 comes into the opened
state shown in FIG. 1.
[0021] In the gas insulated switchgear of the present
embodiment, the latch portion of the switch includes the
claw having the engagement portion to be engaged with
the protrusion of the movable electrode and the slope
portion to contact with the taper portion of the movable
electrode rod, and the contact-pressure spring applying
the restoring force to the claw in the direction crossing
the axis. Thus, the function of keeping engagement be-
tween the fixed electrode and the movable electrode
against the spring load of the opening spring can be borne
by the engagement portion, and the function of releasing
the engagement in accordance with the position of the
fixed electrode can be borne by the slope portion. As a
result, it is possible to stabilize the position where the
fixed electrode is separated from the movable electrode,
even if axial misalignment between the movable elec-
trode and the fixed electrode, change in the frictional
force at the protrusion of the movable electrode, or the
like has occurred.
[0022] For example, in the latch portion, the force for
keeping engagement between the fixed electrode and
the movable electrode against the spring load of the
opening spring can be adjusted by, for example, the con-
tact angle and the contact area between the engagement
portion of the claw and the protrusion of the movable
electrode rod. Meanwhile, in the latch portion, the posi-
tion of the fixed electrode when the engagement is re-
leased can be adjusted by, for example, the contact angle
and the contact area between the slope portion of the
claw and the taper portion of the movable-side shaft rod,
and the spring load of the contact-pressure spring. Thus,
in the latch portion, the part bearing the function of keep-
ing engagement between the fixed electrode and the
movable electrode against the spring load of the opening
spring and the part bearing the function of releasing the
engagement in accordance with the position of the fixed
electrode can be separated from each other, and there-
fore the respective functions can be adjusted without in-
fluencing each other function. Further, since the clear-
ance between the fixed-side shaft rod 20 and the claw
21 in the axial direction is set to be small, it becomes
possible to increase the load of the opening spring. Thus,
the opening speed can be increased.
[0023] As described above, in the gas insulated switch-
gear of the present embodiment, the latch portion of the
switch includes the claw having the engagement portion
to be engaged with the protrusion of the movable elec-
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trode and the slope portion to contact with the taper por-
tion of the movable electrode rod, and the contact-pres-
sure spring applying the restoring force to the claw in the
direction crossing the axis. Thus, the gas insulated
switchgear of the present embodiment makes it possible
to adjust the interruption speed while stabilizing the po-
sition where the fixed electrode is separated from the
movable electrode.
[0024] In the present embodiment, the latch portion
has two claws. The latch portion may have three or more
claws.

Embodiment 2

[0025] FIG. 10 is a sectional view of a fixed electrode
of a switch of a gas insulated switchgear according to
embodiment 2. The structure of the switch in the present
embodiment is the same as the structure of the switch in
embodiment 1. As shown in FIG. 10, the fixed electrode
15 according to the present embodiment includes two
contact-pressure springs 23 pushing out the two claws
21 in the outer circumferential direction. The two contact-
pressure springs 23 are respectively provided between
the fixed-side shaft rod 20 and the two claws 21.
[0026] In the gas insulated switchgear configured as
described above, as in embodiment 1, the function of
keeping engagement between the fixed electrode and
the movable electrode against the spring load of the
opening spring can be borne by the engagement portion,
and the function of releasing the engagement in accord-
ance with the position of the fixed electrode can be borne
by the slope portion. As a result, it is possible to adjust
the interruption speed while stabilizing the position where
the fixed electrode is separated from the movable elec-
trode, even if axial misalignment between the movable
electrode and the fixed electrode, change in the frictional
force at the protrusion of the movable electrode, or the
like has occurred. In addition, since the fixed electrode
includes two contact-pressure springs 23 pushing out the
two claws 21 in the outer circumferential direction, the
two claws 21 can be operated independently of each oth-
er. As a result, it is possible to suppress variations in the
contact pressures against the respective claws due to
axial misalignment between the movable electrode and
the fixed electrode, driving vibration, or the like.
[0027] 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.
[0028] 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

[0029]

1 switch
2 flange
3 insulation holder
4 fixed-side terminal
5 movable-side terminal
6 movable electrode rod
6a protrusion
7 movable-side shaft rod
7a taper portion
8 movable electrode
9 insulation rod
10 driving portion
11 base conductor
12 cylindrical conductor
13 piston
14 cylinder
15 fixed electrode
16 opening spring
17 electric field relaxing shield
18 electrode contact-pressure spring
19 connection rod
20 fixed-side shaft rod
21 claw
21a engagement portion
21b slope portion
22 stopper
23 contact-pressure spring
24 latch portion

Claims

1. A gas insulated switchgear comprising:

a movable electrode;
a fixed electrode provided on a same axis as the
movable electrode;
a driving portion which linearly drives the mov-
able electrode in a direction of the axis so that
the movable electrode contacts with/separates
from the fixed electrode; and
an opening mechanism which separates the
fixed electrode from the movable electrode,
wherein
the movable electrode has a taper portion hav-
ing a recessed surface toward the axis, at a part
to contact with the fixed electrode, and has a
protrusion protruding toward the axis, at an outer
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circumferential part of the taper portion, and
the fixed electrode includes a latch portion com-
posed of

a claw having an engagement portion to be
engaged with the protrusion and a slope
portion to contact with the taper portion, and
a contact-pressure spring applying a restor-
ing force to the claw in a direction crossing
the axis.

2. The gas insulated switchgear according to claim 1,
wherein
the latch portion has a plurality of the claws, and has
a plurality of the contact-pressure springs respec-
tively applying the restoring forces to the plurality of
claws.
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