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Description

BACKGROUND OF THE INVENTION

(Field of the Invention)

[0001] The present invention relates to a vacuum
switchgear used in a power receiving and distribution ap-
paratus such as cubicle-type switchgear, which receives
power from a bus and distributes the received power to
various types of electric devices.

(Prior Art)

[0002] A power receiving and distribution apparatus
that receives power from a bus and distributes the re-
ceived power to various types of electric devices, for ex-
ample, accommodates in a container bus-side conduc-
tors connected to the bus, load-side conductors connect-
ed to loads, a main circuit switch for connecting the bus-
side conductors to the load-side conductors and discon-
necting them from the load-side conductors, and earthing
switches for grounding the load side conductors.
[0003] In an exemplary power receiving and distribu-
tion apparatus of this type, the above devices etc. are
disposed in a superiorly insulated container under vac-
uum in order to reduce the size of the apparatus and
increase the stability of installation, as disclosed in Patent
Document 1.
[0004] In another power receiving and distribution ap-
paratus, its main circuit switch is configured as a vacuum
valve, and the vacuum valve and devices connected to
it are molded with epoxy resin or another insulating ma-
terial in order to reduce the number of parts to be assem-
bled and improve an installation thereof, as disclosed in
Patent Document 2.
[0005] Patent Document 1: Japanese Application Pat-
ent Laid-open Publication No. 2000-268685
Patent Document 2: Japanese Application Patent Laid-
open Publication No. 2003-333715

SUMMARY OF THE INVENTION

(Problems to be Solved by the Invention)

[0006] Vacuum switchgears as described above are
required to be highly reliable, compact, and inexpensive.
To meet these requirements, various switchgears as de-
scribed in Patent Documents 1 and 2 above are pro-
posed.
[0007] Reliability as well as compactness and inexpen-
siveness of the vacuum switchgear are mutually conflict-
ing requirements. Specifically, if an attempt is made to
further increase the reliability (safety), expensive mate-
rial have to be used, resulting in a high cost. Consequent-
ly, the problem with the compactness and inexpensive-
ness is not solved. If an emphasis is placed on compact-
ness and inexpensiveness, the quality is lowered and the

reliability may be sacrificed. The vacuum switchgear de-
scribed in Patent Document 1 is designed to meet the
conflicting requirements for reliability as well as compact-
ness and inexpensiveness. However, epoxy resin or an-
other insulating material used for molding may be ex-
posed to a severe environment, in which case deteriora-
tion by aging is unavoidable.
[0008] If the insulating material such as epoxy resin is
deteriorated as described above, its insulating property
is lowered, possibly causing a ground fault. To prevent
the ground fault, the insulating material has to be thick
enough to withstand years of service. This increases the
amount of insulating material used, resulting in a high
cost. Vacuum switchgears at present still need improve-
ment in terms of reliability, compactness, and inexpen-
siveness.
[0009] A vacuum switchgear with the features of the
pre-characterising portion of present claim 1 is disclosed
in EP-A-1 383 148.
[0010] The present invention addresses the problems
described above with the object of providing a compact,
inexpensive vacuum switchgear having a further im-
proved reliability.

(Means for Solving the Problems)

[0011] The above object is met by a vacuum switch-
gear as defined in claim 1. According to an example, it
has a mold section to which conductors connected to
fixed electrodes of switches are molded with resin and
includes a vacuum container, disposed on the mold sec-
tion, that accommodates the switches, each of which
comprises the fixed electrode and a movable electrode
connectable to and disconnectable from the fixed elec-
trode.
[0012] A vacuum switchgear according to another ex-
ample of the present invention has a mold section to
which earthing switches and conductors connected to
fixed electrodes of switches are molded with resin and
includes a vacuum container, disposed on the mold sec-
tion, that accommodates the switches, each of which
comprises the fixed electrode and a movable electrode
connectable to and disconnectable from the fixed elec-
trode.
[0013] A vacuum switchgear according to still another
example of the present invention has a mold section to
which earthing switches and conductors connected to
fixed electrodes of switches that function as a circuit
breaker and load break switches are molded with resin
and includes a vacuum container, disposed on the mold
section, that accommodates the circuit breaker and load
break switches, each of which comprises the fixed elec-
trode and a movable electrode connectable to and dis-
connectable from the fixed electrode.
[0014] A vacuum switchgear according to yet another
example of the present invention has a mold section to
which earthing switches and conductors connected to
fixed electrodes of switches that function as a circuit
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breaker and disconnecting switches are molded with res-
in and includes a vacuum container, disposed on the
mold section, that accommodates the circuit breaker and
disconnecting switches, each of which comprises the
fixed electrode and a movable electrode connectable to
and disconnectable from the fixed electrode.

(Effects of the Invention)

[0015] According to the present invention, the mold
resin member used as the main insulator between the
main circuit and ground can be localized near the con-
ductors connected to the fixed electrodes, which signifi-
cantly reduces the amount of resin used. Furthermore,
the spacing between the main circuit section in the vac-
uum container and ground is isolated doubly by vacuum
and the resin member or air, increasing the insulation
reliability.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] FIG. 1 is a longitudinal front view illustrating an
embodiment of the inventive vacuum switchgear.

FIG. 2 is a longitudinal side view of the embodiment
of the inventive vacuum switchgear shown in FIG. 1.
FIG. 3 is a plan view of the embodiment of the in-
ventive vacuum switchgear shown in FIG. 1.
FIG. 4 is an electric schematic circuit diagram of a
ring main unit configured in the embodiment of the
inventive vacuum switchgear.
FIG. 5 is a longitudinal front view illustrating another
embodiment of the inventive vacuum switchgear.
FIG. 6 is a side view in which part of the other em-
bodiment of the inventive vacuum switchgear shown
in FIG. 1 is omitted.
FIG. 7 is an electric schematic circuit diagram of a
cubicle-type switching apparatus configured in the
other embodiment of the inventive vacuum switch-
gear.
FIG. 8 is a front view of an exemplary switching ap-
paratus having the other embodiment of the inven-
tive vacuum switchgear shown in FIG. 5.
FIG. 9 is a cross-sectional view showing section IX-
IX of the switching apparatus in FIG. 8.
FIG. 10 is a longitudinal front view illustrating still
another embodiment of the inventive vacuum switch-
gear.

DETAILED DESCRIPTION OF THE INVENTION

(Best Mode for Carrying out the Invention)

[0017] Embodiments of a vacuum switchgear accord-
ing to the present invention will be described with refer-
ence to the drawings.
FIGs. 1 to 4 illustrate an embodiment of a vacuum switch-
gear according to the present invention. FIG. 1 is a lon-

gitudinal front view illustrating the embodiment of the in-
ventive vacuum switchgear. FIG. 2 is a longitudinal side
view of the embodiment of the inventive vacuum switch-
gear shown in FIG. 1. FIG. 3 is a plan view of the em-
bodiment of the inventive vacuum switchgear shown in
FIG. 1. FIG. 4 is an electric schematic circuit diagram of
a ring main unit configured in the embodiment of the in-
ventive vacuum switchgear.
[0018] First, the ring main unit in FIG. 4 generally com-
prises a vacuum switch which is constituted a circuit
breaker (CB), two load break switches (LBSs), earthing
switches (ESs), and feeder conductors (Fs) connected
to each of the fixed electrodes of the circuit breaker (CB)
and the two load break switches (LBSs). The feeder con-
ductors (Fs) and earthing switches (ESs) are molded with
resin. A vacuum container 8 is placed on the mold section
7. The vacuum container 8 includes the circuit breaker
(CB) and the two load break switches (LBSs). The outer
periphery or surface of the vacuum container 8 is covered
by an insulating mold case 10 with resin.
[0019] An embodiment of the inventive vacuum switch-
gear that constitutes the above ring main unit will be de-
scribed in detail with reference to FIGs. 1 to 3.
The vacuum switch is constituted a circuit breaker (CB)
1, two load break switches (LBSs) 2, feeder conductors
(Fs) 3 connected to each of the fixed electrodes 22 of
the circuit breaker (CB) 1 and the two load break switches
(LBSs) 2, and earthing switches (ESs) 4 connected to
the feeder conductors 3. Current transformers 5 and volt-
age dividers 6 which are being provided on the feeder
conductors 3, are molded with resin and constitute the
mold section 7, as shown in FIGs. 1 and 2. The earthing
switch 4 has a solid insulating tube 41 made of, for ex-
ample, ceramic and kept under vacuum, a fixed electrode
42 fixed at the upper part of the solid insulating tube 41
and connected to the feeder conductor 3, and a movable
electrode 44 disconnectably connected to the fixed elec-
trode 42 at the lower part of the solid insulating tube 41
through a bellows 43. The movable electrode 44 of the
earthing switch 4 is made movable by an earthing switch
opening/closing mechanism 45 that comprises a rod, a
link, and the like. The movable electrode 44 of the earth-
ing switch 4 is connected to an earthing bus 46.
[0020] A vacuum container 8 made of stainless or an-
other material is fixed on the mold section 7 by bolts 9
shown in FIG. 3. The outer periphery or surface of the
vacuum container 8 is molded by the insulating mold
Case 10 with a thermosetting molding material 10a such
as unsaturated polyester resin.
[0021] The circuit breaker 1 disposed in the vacuum
container 8 has an insulating tube 11, a fixed electrode
12, a movable electrode 13, an insulating rod 15 and an
arc shield 16 disposed on the inner surface of the insu-
lating tube 11; the fixed electrode 12 is fixed in the insu-
lating tube 11 and connected to the feeder conductor 3
brought into the vacuum container 8; the movable elec-
trode 13 is brought into the insulating tube 11 and can
be connected to and disconnected from the fixed elec-
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trode 12; the insulating rod 15 is connected to the mov-
able electrode 13 through a bellows 14. The insulating
rod 15 for the circuit breaker is connected to a circuit
breaker opening/closing mechanism 17 that comprises
a rod, a link, and the like. The bellows 14 has a bag shape
and has less sealing portions, increasing the reliability
for vacuum hermeticity.
[0022] The load break switch 2 disposed in the vacuum
container 8 has an insulating tube 21, a fixed electrode
22, a movable electrode 23, an insulating rod 25 and an
arc shield 26 disposed on the inner surface of the insu-
lating tube 21; the fixed electrode 22 is fixed in the insu-
lating tube 21 and connected to the feeder conductor 3
brought into the vacuum container 8; the movable elec-
trode 23 is brought into the insulating tube 21 and can
be connected to and disconnected from the fixed elec-
trode 22; the insulating rod 25 is connected to the mov-
able electrode 23 through a bellows 24.
[0023] As with the above bellows 14, the bellows 24
has a bag shape and has less sealing portions, increasing
the reliability for vacuum hermeticity. The insulating rod
25 for the load break switch is connected to a load break
switch opening/closing mechanism 27 that comprises a
rod, a link, and the like.
[0024] The movable electrode 13 for the circuit breaker
1 and one of the movable electrodes 23 for the load break
switch 2 are interconnected by a flexible conductor 28,
and that movable electrode 23 for the load break switch
2 and the other movable electrode 23 for the load break
switch 2 are also interconnected by another flexible con-
ductor 28. The flexible conductor 28 is provided with a
flexible conductor shield 29. The flexible conductor 28 is
fixed to the movable electrodes 13, 23 by screwing and
brazing. When the moving electrode 13, 23 moves, the
flexible conductor 28 generates a return force in the lat-
eral direction in FIG. 1, since the flexible conductor 28 is
fixed by screws to resist to the return force, so that work
involved in the brazing is simplified.
[0025] Each feeder conductor 3 brought into the vac-
uum container 8 is supported by the vacuum container
8 through a solid insulator 30 made of, for example, ce-
ramic. A side of each of the feeder conductors 3 opposite
to its fixed electrode is a cable connection terminal 31.
[0026] Next, the operation of an embodiment of the
inventive vacuum switchgear will be described in detail
with reference to FIGs. 1 to 3.
In the circuit breaker 1, the circuit breaker opening/clos-
ing mechanism 17 is operated according to a detection
signal for an overcurrent, shortcircuit, ground fault, or oth-
er failure that is detected on the load side by a detecting
means. The movable electrode 13 is then disconnected
from the fixed electrode 12 to open the connection circuit.
[0027] Each of the load break switches 2 is operated
by the load break switch opening/closing mechanism 27.
The movable electrode 23 is then disconnected from the
fixed electrode 22 to disconnect the connection circuit.
This embodiment uses a phase separation construction.
For three phases, another unit construction described

above may be provided.
[0028] Since the vacuum container 8 is disposed on
the mold section 7, the vacuum container is maintained
in a floating voltage state, increasing the insulation per-
formance of the vacuum container 8 with respect to the
ground. This reduces the probability of ground faults and
improves reliability.
[0029] In parts at which vacuum sealing is not neces-
sary, such as the insulating rod 15 in the vacuum con-
tainer 8, swaging or ceramic metallization by use of an
active brazing material is eliminated, which enables the
use of inexpensive ceramic and reduces the manufac-
turing cost. In the mold section 7, the feeder conductors
3, earthing switches 4, current transformers 5, and volt-
age dividers 6 are molded, so the mold section 7 is com-
pact as compared with the entire vacuum switchgear,
which also contributes to the reduction in the manufac-
turing cost.
[0030] The earthing switches 4 are disposed in the
mold section 7, which is outside the vacuum container
8, so the weight and capacity of the vacuum container 8
can be reduced, which significantly reduces the size of
the vacuum container 8 having the circuit breaker 1 and
load break switches 2 and greatly cuts down the cost.
Even if a ground fault occurs in the earthing switch 4, the
ground fault current is automatically shut down within one
cycle by highly vacuum tight arc-suppressing perform-
ance, suppressing the ground fault from spreading.
[0031] According to the above embodiment of the
present invention, the vacuum container 8 including the
circuit breaker 1 and load break switches 2 is disposed
on the mold section 7, so the electric potential of the
vacuum container 8 is a floating voltage that is approxi-
mately equal to the ground potential, thereby increasing
the safety and reliability of the vacuum container 8
against ground faults.
[0032] The earthing switches 4 disposed outside the
vacuum container 8, that is, in the mold section 7, so the
structures of the circuit breaker 1, the load break switches
2 and the like in the vacuum container 8 can be simplified,
and the vacuum container can be made compact.
[0033] In addition, the feeder conductors 3 are part of
the integrated mold section 7, so its molding cost can be
reduced and thereby the entire manufacturing cost can
also be reduced.
[0034] In the above embodiment, the thermosetting
molding material 10a provided on the outer periphery or
surface of the vacuum container 8 such as unsaturated
polyester resin is further used to prevent ground faults.
Owing to the use of the thermosetting molding material
10a, withstanding the operation voltage for a half cycle
is sufficiently in the unlikely event of a discharge between
a conductor and the vacuum container 8. It is also pos-
sible to coat conductive paint to the inner surface of the
thermosetting molding material 10a to prevent corona
discharges generated due to small gaps between the
vacuum container 8 and thermosetting molding material
10a. Instead of using the thermosetting molding material
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10a, a metallic cover may be provided with a spacing
from the vacuum container 8 that is just enough to with-
stand the operation voltage.
[0035] FIGs. 5 to 7 illustrate another embodiment of a
vacuum switchgear according to the present invention.
FIG. 5 is a longitudinal front view illustrating the other
embodiment of the inventive vacuum switchgear. FIG. 6
is a side view in which part of the other embodiment of
the inventive vacuum switchgear shown in FIG. 1 is omit-
ted. FIG. 7 is an electric schematic circuit diagram of a
cubicle-type switching apparatus configured in the other
embodiment of the inventive vacuum switchgear. The
parts in these drawings are assigned the same reference
numerals as the identical or equivalent parts in FIGs. 1
to 4.
[0036] First, the cubicle-type switching apparatus in
FIG. 7 generally comprises a vacuum switch which is
constituted a circuit breaker (CB), a disconnecting switch
(DS), an earthing switch (ES), a feeder conductor (F)
connected to a fixed electrode of the circuit breaker (CB),
and a branching bus (F1) connected to a fixed electrode
of the disconnecting switch (DS). The feeder conductor
(F), branching bus (F1), and earthing switch (ES) are
molded with resin. A vacuum container 8 is placed on
the mold section 7. The vacuum container 8 includes the
circuit breaker (CB) and the disconnecting switch (DS).
The outer periphery or surface of the vacuum container
8 is covered by an insulating mold case 10 with resin.
[0037] The other embodiment of the inventive vacuum
switchgear that constitutes the cubicle-type switching ap-
paratus described above will be described in detail with
reference to FIGs. 5 and 6.
The feeder conductor (F) 3 connected to the fixed elec-
trode 12 of the circuit breaker (CB) 1, the branching bus
(F1) 3A connected to the fixed electrode 22 of the dis-
connecting switch (DS) 2, the earthing switch (ES) 4 con-
nected to the feeder conductor 3, and the voltage dividers
6 provided on the feeder conductor 3 are molded with
resin and constitute a mold section 7, as shown in FIG.
5. The earthing switch 4 has a solid insulating tube 41
made of, for example, ceramic and kept under vacuum,
a fixed electrode 42 fixed at the lower part of the fixed
insulating tube 41 and connected to the feeder conductor
3, and a movable electrode 44 disconnectably connected
to the fixed electrode 42 at the upper part of the solid
insulating tube 41 through a bellows 43. The movable
electrode 44 of the earthing switch 4 is made movable
by an earthing switch opening/closing mechanism 45 that
comprises a rod, a link, and the like. The movable elec-
trode 44 of the earthing switch 4 is connected to an earth-
ing bus 46.
[0038] A vacuum container 8 made of stainless or an-
other material is disposed on the mold section 7. The
vacuum container 8 has a two-part structure that com-
prises a lower part 8A and an upper part 8B. The lower
part 8A of the vacuum container 8 is disposed on the
mold section 7 through a solid insulator 30 made of, for
example, ceramic. The outer periphery or surface of the

lower part 8A and upper part 8B of the vacuum container
8 are covered by an insulating mold case 10 with resin
that is formed integrally with the mold section 7.
[0039] After the conductor, bellows, contacts, and oth-
er constituting parts are brazed in the lower part 8A of
the vacuum container 8, the upper part 8B is fitted onto
the lower part 8A and then the joint part is brazed. Finally,
the vacuum container is vacuum sealed.
[0040] The circuit breaker 1 disposed in the vacuum
container 8 has a fixed electrode 12 connected to the
feeder conductor 3, a movable electrode 13 can be con-
nected to and disconnected from the fixed electrode 12,
and an insulating rod 15 connected to the movable elec-
trode 13 through a bellows 14. The insulating rod 15 is
connected to a circuit breaker opening/closing mecha-
nism 17 for the circuit breaker that comprises a rod, a
link, and the like. The bellows 14 has a bag shape and
has less sealing portions, increasing the reliability for vac-
uum.
[0041] The disconnecting switch 2 disposed in the vac-
uum container 8 has a fixed electrode 22 connected to
the branching bus 3A brought into the vacuum container
8, a movable electrode 23 connectable to and discon-
nectable from the fixed electrode 22, an insulating rod
25 connected to the movable electrode 23 through a bel-
lows 24, and an arc shield 26 disposed on the inner sur-
face of the vacuum container 8. The insulating rod 25 is
connected to a load break switch opening/closing mech-
anism 27 for the disconnecting switch that comprises a
rod, a link, and the like. As with the above bellows 14,
the bellows 24 has a bag shape and has less sealing
portions, increasing the reliability for vacuum hermeticity.
[0042] The arc shield 26 has the same electric potential
as the vacuum container 8. Therefore, the arc shield 26
prevents metallic particles released from the electrode
of the disconnecting switch 2 at the time of current shut-
down from adhering to the electrode and thereby pre-
vents the withstand voltage from being reduced. Further-
more, when the electrodes of the disconnecting switch 2
and circuit breaker 1 are both turned off, the insulation
reliability at the time of disconnection of the disconnecting
switch 2 is increased.
[0043] The movable electrode 13 for the circuit breaker
1 and the movable electrode 23 for the disconnecting
switch 2 are interconnected by a flexible conductor 28.
The flexible conductor 28 is fixed to the movable elec-
trodes 13, 23 by screwing and brazing. When the moving
electrode 13, 23 moves, the flexible conductor 28 gen-
erates a return force in the lateral direction in FIG. 1.
Since the flexible conductor 28 is fixed by screws to resist
to the return force, so that work involved in the brazing
is simplified.
[0044] A side of the feeder conductor 3 opposite to its
fixed electrode is a cable connection terminal brought to
the lower part of the vacuum container 8. A side of the
branching bus 3A opposite to its fixed electrode is a bus
connection terminal horizontally brought to the lower part
of the vacuum container 8. Bushings of these terminals
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are provided at the lower part of the vacuum container 8.
[0045] Next, the operation of another embodiment of
the inventive vacuum switchgear will be described in de-
tail with reference to FIGs. 5 and 6.
In the circuit breaker 1, the circuit breaker opening/clos-
ing mechanism 27 is operated according to a detection
signal for an overcurrent, shortcircuit, ground fault, or oth-
er failure that is detected on the load side by a detecting
means. The movable electrode 13 is then disconnected
from the fixed electrode 12 to open the connection circuit.
[0046] The disconnecting switch 2 is operated by its
opening/closing mechanism 27, and disconnects the
movable electrode 23 from the fixed electrode 22 to dis-
connect the connection circuit. This embodiment uses a
phase separation construction. For three phases, anoth-
er unit construction described above may be provided.
[0047] Even if a ground fault occurs in the earthing
switch 4, the ground fault current is automatically shut
down within one cycle, suppressing the ground fault from
spreading.
[0048] Since the vacuum container 8 is constructed as
two parts, sealing can be done easily by brazing the joint
portion of the lower part 8A and upper part 8B of the
vacuum container 8.
[0049] According to the above embodiment of the
present invention, the vacuum container 8 including the
circuit breaker 1 and disconnecting switch 2 is disposed
on the mold section 7, so the electric potential of the
vacuum container 8 is a floating voltage, thereby increas-
ing the safety and reliability of the vacuum container 8
against ground faults.
[0050] The earthing switch 4 is disposed outside the
vacuum container 8, that is, in the mold section 7, so the
structures of the circuit breaker 1, the disconnecting
switch 2, and the like in the vacuum container 8 can be
simplified, and the vacuum container can be made com-
pact.
[0051] Since the main elements of the mold section 7
are the feeder conductors 3 and the branching buses
(F1s) 3A, the molding cost can be reduced and thereby
the entire manufacturing cost can also be reduced.
[0052] In the above embodiment, the insulating mold
case 10 provided on the outer periphery or surface of the
vacuum container 8 is used to prevent ground faults. The
insulating mold case is preset so that it can withstand an
increase in electric potential that is caused by arc gen-
eration at the time of current shutdown by the circuit
breaker 1. When the outer surface of the insulating mold
case 10 is coated with paint having conductive material,
so the electric potential of the surface of the insulating
mold case 10 is fixed to the ground potential, even if a
person touches directly the insulating mold case 10, the
person can be kept safety.
[0053] FIGs. 8 and 9 show an exemplary switching ap-
paratus having another embodiment of the vacuum
switchgear shown in FIGs. 5 and 6. FIG. 8 is a front view
of the switching apparatus, and FIG. 9 is a cross-sectional
view showing section IX-IX in FIG. 8. The parts in these

drawings are assigned the same reference numerals as
the identical parts in FIGs. 5 to 7. A protective relay device
80 is provided above an opening/closing mechanism 17
for the circuit breaker and another opening/closing mech-
anism 27 for the disconnecting switch 2.
[0054] Buses 3A extending downward from the mold
section 7 are each provided with a bus-side bushing 3B.
These bus-side bushings 3B are mutually displaced as
shown in FIGs. 5 and 9 and interconnected by a horizon-
tal bus-side bushing 3C for each phase.
[0055] Feeder conductors 3 extend horizontally from
the mold section 7 as shown in FIGs. 5 and 8. A T-shaped
cable head 3D is attached to each feeder conductor 3 as
shown in FIG. 8, and a conductor 3E extends downward
from the T-shaped cable head. The conductor 3E is pro-
vided with a current transformer 81.
[0056] According to this embodiment, as in the above
embodiments, the electric potential of the vacuum con-
tainer 8 is a floating voltage, thereby increasing the safety
and reliability of the vacuum container 8 against ground
faults. The earthing switch 4 is disposed outside the vac-
uum container 8, that is, in the mold section 7, so the
structures of the circuit breaker 1, the disconnecting
switch 2, and the like in the vacuum container 8 are sim-
plified, and the vacuum container can be made compact.
Since the main elements of the mold section 7 are the
feeder conductors 3 and the branching buses (F1) 3A,
the molding cost can be reduced and thereby the entire
manufacturing cost can also be reduced.
[0057] Since the bus-side bushings and feeder-side
bushings are disposed at the bottom of the mold section
7, devices for taking countermeasures against internal
arc accompanying short-circuits may be disposed there,
which simplifies maintenance of these devices.
[0058] Furthermore, in this embodiment, a voltage
monitor to be connected to the current transformer 81
can be provided on the feeder side, and an interlock can
also be provided so as not to permit the earthing switch
4 to be turned on when the voltage monitor detects that
a voltage is present. If a vacuum leakage occurs in the
circuit breaker 1 or disconnecting switch 2, for example,
a voltage develops on the feeder side even when the
circuit breaker 1 and disconnecting switch 2 are both shut
off. If the disconnecting switch 2 is turned on in this state,
a ground fault will occur. The interlock suppresses such
ground faults.
[0059] In the embodiment described above, an elec-
trode which can shut off a short-circuit current such as,
for example, a spiral electrode or axial magnetic field
electrode, may be used to the electrode of the earthing
switch 4.
[0060] FIG. 10 is a longitudinal front view illustrating
another embodiment of the inventive vacuum switch-
gear. The parts in this drawing are assigned the same
reference numerals as the identical or equivalent parts
in FIG. 5. The vacuum switchgear has a plurality of circuit
breakers 1 in the vacuum container 8. The electrodes 13
of the plurality of circuit breakers 1 are operated concur-
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rently to enable the use of turned-on, turned-off, and dis-
connected positions.
[0061] In this embodiment, as in the embodiments de-
scribed above, the conductor 3 connected to the fixed
electrode 12 of the circuit breaker 1, the earthing switch
4 connected to the conductor 3, and the like are resin
molded to the mold section 7. A vacuum container 8 is
provided on the mold section 7. By this structure, the
electric potential of the vacuum container 8 is a floating
voltage, thereby increasing the safety and reliability of
the vacuum container 8 against ground faults. The earth-
ing switch 4 is disposed outside the vacuum container 8,
that is, in the mold section 7, so the vacuum switch struc-
ture of the circuit breaker 1 can be simplified, and the
vacuum container 8 can be made compact. Since the
main elements of the mold section 7 are the conductors
3, the molding cost can be reduced and thereby the entire
manufacturing cost can also be reduced.
[0062] In this embodiment, the movable electrodes 13
of the each circuit breakers 1 are operated concurrently.
This eliminates the need to use a flexible conductor as
the conductor for connecting the movable electrodes 13.
A copper plate 28A is sufficient. In addition, the conduc-
tors are derived at a small pitch, contributing to making
the vacuum switch compact.

Claims

1. A vacuum switchgear, comprising:

a vacuum switch (1, 2) having a fixed electrode
(12, 22) and a movable electrode (13, 23), the
movable electrode (13, 23) being connectable
to and disconnectable from the fixed electrode
(12, 22);
a conductor (3) connected to the fixed electrode
(12, 22) of the vacuum switch (1, 2);
a vacuum container (8) for accommodating the
vacuum switch (1, 2) and disposed on a mold
section (7); and
an earthing switch (4) covered by a solid insu-
lating tube (41) and having a fixed electrode (42)
and a movable electrode (44), the movable elec-
trode (44) being connectable to and disconnect-
able from the fixed electrode (42) which is con-
nected to said conductor (3),
characterised in that
the earthing switch (4) and the conductor (3) are
molded with resin to form the mold section (7),
the earthing switch (4) is disposed in the mold
section (7) outside the vacuum container (8),
and
the outer surface of the vacuum container (8) is
covered by a mold case (10) which is formed
integrally with said mold section (7).

2. The vacuum switchgear of claim 1, comprising at

least two of said vacuum switches (1, 2), one of the
switches functioning as a circuit breaker (1), the oth-
er functioning as a load break switch (2).

3. The vacuum switchgear of claim 2, wherein
the fixed electrode (12) of the circuit breaker (1) is
connected to a feeder conductor (3), and
the fixed electrode (22) of the load break switch (2)
is connected to a branching conductor (3A).

4. The vacuum switchgear of any preceding claim,
wherein conductive paint is provided on the outer
surface of the mold case (10).

Patentansprüche

1. Vakuumschaltgerät mit
einem Vakuumschalter (1, 2), der eine feste Elektro-
de (12, 22) und eine bewegbare Elektrode (13, 23)
aufweist, wobei die bewegbare Elektrode (13, 23)
mit der festen Elektrode (12, 22) verbindbar und von
dieser trennbar ist,
einem Leiter (3), der an die feste Elektrode (12, 22)
des Vakuumschalters (1, 2) angeschlossen ist,
einem Vakuumbehälter (8), der zur Aufnahme des
Vakuumschalters (1, 2) ausgelegt und auf einem
Formkörper (7) angeordnet ist, und
einem Erdungsschalter (4), der durch ein festes Iso-
lierrohr (41) abgedeckt ist und eine feste Elektrode
(42) und eine bewegbare Elektrode (44) aufweist,
wobei die bewegbare Elektrode (44) mit der an den
Leiter (3) angeschlossenen festen Elektrode (42)
verbindbar und von dieser trennbar ist,
dadurch gekennzeichnet, dass
der Erdungsschalter (4) und der Leiter (3) mit Harz
ausgegossen sind, um den Formkörper (7) zu bilden,
der Erdungschalter (4) in dem Formkörper (7) au-
ßerhalb des Vakuumbehälters (8) angeordnet ist,
und
die Außenfläche des Vakuumbehälters (8) durch ein
Formgehäuse (10) abgedeckt ist, das einstückig mit
dem Formkörper (7) ausgebildet ist.

2. Vakuumschaltgerät nach Anspruch 1, mit wenig-
stens zwei der Vakuumschalter (1, 2), von denen der
eine als Leistungsschalter (1) und der andere als
Lasttrennschalter (2) betrieben wird.

3. Vakuumschaltgerät nach Anspruch 2, wobei
die feste Elektrode (12) des Leistungsschalters (1)
an einen Zuführleiter (3) angeschlossen ist, und
die feste Elektrode (22) des Lasttrennschalters (2)
an einen Verzweigungsleiter (3A) angeschlossen ist.

4. Vakuumschaltgerät nach einem der vorstehenden
Ansprüche, wobei auf der Außenfläche des Form-
gehäuses (10) ein leitfähiger Anstrich aufgebracht
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ist.

Revendications

1. Dispositif de commutation à vide, comportant :

un commutateur à vide (1, 2) ayant une électro-
de fixe (12, 22) et une électrode mobile (13, 23),
l’électrode mobile (13, 23) pouvant être connec-
tée à l’électrode fixe (12, 22) et déconnectée de
celle-ci,
un conducteur (3) connecté à l’électrode fixe
(12, 22) du commutateur à vide (1, 2),
une enceinte à vide (8) pour loger le commuta-
teur à vide (1, 2) et disposée sur une section
moulée (7) , et
un commutateur de mise à la terre (4) recouvert
d’un tube isolant solide (41) et ayant une élec-
trode fixe (42) et une électrode mobile (44),
l’électrode mobile (44) pouvant être connectée
à l’électrode fixe (42), laquelle est connectée
audit conducteur (3), et pouvant être déconnec-
tée de celle-ci,
caractérisé en ce que
le commutateur de mise à la terre (4) et le con-
ducteur (3) sont moulés avec une résine afin de
former la section moulée (7),
le commutateur de mise à la terre (4) est disposé
dans la section moulée (7) à l’extérieur de l’en-
ceinte à vide (8), et
la surface extérieure de l’enceinte à vide (8) est
recouverte d’un coffret moule (10) lequel est for-
mé d’un seul tenant avec ladite section moulée
(7)

2. Dispositif de commutation à vide selon la revendica-
tion 1, comportant au moins deux desdits commuta-
teurs à vide (1, 2), l’un des commutateurs fonction-
nant en tant que disjoncteur (1), l’autre fonctionnant
en tant qu’interrupteur coupe-charge (2).

3. Dispositif de commutation à vide selon la revendica-
tion 2, dans lequel
l’électrode fixe (12) du disjoncteur (1) est connectée
à un conducteur d’alimentation (3), et
l’électrode fixe (22) de l’interrupteur coupe-charge
(2) est connectée à un conducteur de dérivation (3A).

4. Dispositif de commutation à vide selon l’une quel-
conque des revendications précédentes, dans le-
quel une peinture conductrice est déposée sur la sur-
face extérieure du coffret moulée (10).

13 14 



EP 1 693 873 B1

9



EP 1 693 873 B1

10



EP 1 693 873 B1

11



EP 1 693 873 B1

12



EP 1 693 873 B1

13



EP 1 693 873 B1

14



EP 1 693 873 B1

15



EP 1 693 873 B1

16



EP 1 693 873 B1

17



EP 1 693 873 B1

18

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• JP 2000268685 A [0005]
• JP 2003333715 A [0005]

• EP 1383148 A [0009]


	bibliography
	description
	claims
	drawings

