
21 NOV 2003 SWITCH GEAR BACKGROUND OF THE INVENTION The present invention
relates to a switch gear having  5 a function unit in which there are
integrally provided a main  circuit switch section for
establishing/disconnecting a  connection between a busline-side conductor
and a load-side  conductor, and a ground switch section for
establishing/disconnecting a connection between the load-side  10 conductor
and a ground-side conductor. A switch gear used for distributing power
received by  way of a busline to various types of equipment serving as
loads  or to another electric room comprises a grounded metal housing.  The
metal housing houses a busline-side conductor for 15 establishing a
connection with the busline; a connection  conductor, such as a load-side
conductor, for establishing a  connection with a transmission cable which
transmits power to  a load; a main circuit switch for
establishing/disconnecting  a connection between the busline-side conductor
and the 20 load-side conductor; a ground switch for grounding the
load-side conductor; and control equipment required for  monitoring and
controlling purposes. One such switch gear is described in Japanese Patent
Publication No. 28488/1995. The switch gear has a function  25 unit, the
function unit integrally comprising a main circuit switch and a ground
switch, along with a portion of a connection  conductor. The function unit
is housed in a box and performs  only an operation for establishing a
connection between a 1 21 NOV 2003 



busline and a transmission cable. FIG. 13 is a cross-sectional plan view
showing the  configuration of the principal section of the switch gear, and
FIG. 14 is an electrical connection diagram showing the 5 principal
section. As shown in FIG. 13, the switch gear  comprises a metal housing 1
filled with insulation gas;  bushings 2a provided so as to penetrate
through portions of  the peripheral wall surface of the housing 1, for
connecting  transmission cables; and a bushing 2b provided so as to 10
penetrate through a portion of the peripheral wall surface of  the housing
1 for connecting the busline. A first switch 3,  a second switch 4, a third
switch 5, and a vacuum arc- extinguishing chambers 9 are provided within
the housing 1. A busline-side branch conductor 6 connected to an  15
unillustrated external busline by way of the bushing 2b is  supported by
insulating support porcelain clads 11 mounted on  a portion of the
peripheral wall of the housing 1 and is housed  within the housing 1. The
busline-side branch conductor 6 is  connected to an intermediate conductor
60 which is fixedly 20 supported by an insulating support porcelain clad
60a attached  to a portion of the peripheral wall of the housing 1, by way
of unillustrated switches provided in the vacuum arc- extinguishing chamber
9 and the first switch 3. A conducting  path is divided into two branch
lines by the intermediate 25 conductor 60; one branch line is connected to
a load-side  conductor 2 supported by one of the bushings 2a via the second
switch 4, and the other branch line is connected to another  load-side
conductor 2 supported by the other bushing 2a via 2 21 NOV 2003 



the third switch 5. The branch lines are connected to  unillustrated
external transmission cables by way of the  load-side conductors 2. FIG. 13
shows only a single-phase circuit. However, as  5 shown in FIG. 14, the
switch gear is formed into a three-phase  circuit. Therefore, for each
phase there is provided a circuit  which comprises the bushings 2a and 2b,
the first switch 3,  the second switch 4, and the third switch 5. Each of
the switches 3, 4, and 5 is provided with a swaying  10 electrode which is
swayed in accordance with the action of an  unillustrated individual
operation mechanism transmitted by  way of insulating links 7 and metal
links 8. In accordance  with the swayed position of the swaying electrode,
the first  switch 3 is switched among a closed position, a ground position,
15 and a disconnection position. In the closed position, an  output
terminal of an internal switch of the vacuum arc- extinguishing chamber 9
is connected to a protruding stationary electrode located atacorresponding
position onthe intermediate conductor60.In the ground position,the
20swaying electrode is connected to a ground conductor 10a.The
disconnection position is an intermediate position between the  closed
position and the ground position and is spaced away from  the stationary
electrode and the ground conductor 10a. Similarly, the second switch 4 is
switched, by means of  25 swaying action of a corresponding swaying
electrode, among the  three positions through use of the load-side
conductor 2, a  protruding stationary electrode provided at a corresponding
position on the intermediate conductor 60, and a ground 3 21 NOV 2003 



conductor 10b. Further, the third switch 5 is switched, by  means of
swaying action of a corresponding swaying electrode,  among three positions
through use of the load-side conductor  2, a protruding stationary
electrode provided at a 5 corresponding position on the intermediate
conductor 60, and  a ground conductor 10c. In the above-described
configuration of the switch gear,  a main circuit switch section for
establishing/disconnecting  a connection between the busline-side branch
conductor 6 and 10 the load-side conductor 2, and a ground switch section
for  grounding the load-side conductor 2 are provided within the  housing 1
along with a connection conductor. The only  requirements are that the
busline-side branch conductor 6 be  connected, by way of the bushing 2b, to
a busline disposed 15 outside the housing 1 and that the load-side
conductor 2 be  connected, by way of the bushing 2a, to a transmission
cable  disposed outside the housing 1. As mentioned above, since in the
conventional switch gear  the housing 1 is grounded, a potential difference
between  20 charging sections of the respective first, second, and third
switches 3, 4, and 5 and the housing 1 becomes great, and hence  grounding
fault is apt to arise. The first and second switches 3 and 4 or the first
and  third switches 3 and 5 are connected in series between the  25
busline-side branch conductor 6 and the load-side conductor 2. In order to
ensure sufficient space for these switches,  miniaturization of the housing
1 is limited. The housing 1 is filled with insulating gas. In each 4 21 NOV
2003 



of the switches 3, 4, and 5, an insulation distance  corresponding to the
type of insulating gas must be ensured  between the three phases of the
three-phase circuit, between  the swaying electrode and the ground
conductor, and between 5 the swaying electrode, the ground conductor, and
the stationary  electrode. As a result, the switches 3, 4, and 5 become
bulky,  and ensuring a sufficient isolation distance between the  switches
3, 4, and 5 imposes a limitation on miniaturization  of the housing. 10 The
vacuum arc-extinguishing chamber 9 is provided for  each phase of the
three-phase circuit. Ensuring sufficient  space for the vacuum
arc-extinguishing chambers 9 poses a  limitation on miniaturization of the
housing 1 and results in  an increase in product cost. 15 In the event of
occurrence of an arc shortcircuit in the  housing 1, there occurs an
explosion in which the insulating  gas filled in the container 1 becomes
hot and highly pressurized  within a short period of time by means of arc
energy. In order  to prevent occurrence of the explosion, a release section
for 20 releasing pressure must be formed in the housing 1, and demand
exists for the housing 1 to have sufficient strength for  withstanding a
high pressure until release of an internal  pressure is completed.
Accordingly, the structure of the  housings becomes complicated, and
product cost increases. 25 Further, the present invention relates to a
switch gear  equipped with; for example, a main circuit switch section for
establishing/disconnecting a connection between a busline- side conductor
and a load-side conductor and a ground switch 5 21 NOV 2003 



section for establishing/disconnecting a connection between  the load-side
conductor and a ground-side conductor. A switch gear (enclosed switchboard)
used for  distributing power received by way of a busline to various types
5 of equipment serving as loads or to another electric room comprises a
grounded metal housing. The metal housing houses  a main circuit switch
section which establishes/disconnects  a connection between a busline-side
conductor f or establishing  a connection with the busline and a load-side
conductor for 10 establishing a connection with a load; a ground switch
section  for establishing/disconnecting a connection between the  load-side
conductor and a ground-side conductor; and control  equipment required for
monitoring and controlling purposes. FIG. 16 is an electric circuit diagram
showing an example  15 switch gear. The switch gear comprises a housing 201
filled  with insulating gas, a breaker 2 02, a f irst switch 2 03, a second
switch 204, and a third switch 205. When there is performed maintenance and
inspection of  load-side receiving-and-transformation equipment of the  20
switch gear, the first switch 203, the second switch 204, and the third
switch 205 are opened after the breaker 202 has been  disconnected.
Subsequently, the first switch 203 is actuated  so as to electrically
connect the busline-side conductor 206  with the ground conductor 208, thus
grounding the busline 25 side conductor 206. Further, the second switch 204
and the  third switch 205 are actuated so as to electrically connect  the
load-side conductor 207 with the ground conductor 208, thus  grounding the
load-side conductor 207. Through these 6 21 NOV 2003 



operations, electric charges remaining in and induced currents  arising in
the busline and loads are caused to flow to ground,  and re-application of
power from the power source to the busline  and the loads is prevented,
thus ensuring safety of workers. 5 FIG. 20 is a front cross-sectional view
showing the  principal section of another conventional switch gear example.
A main circuit switch section 271 and a ground switch section  272 are
provided within a metal housing body 221 of the switch  gear. The main
circuit switch section 271 comprises a 10 stationary electrode 226 mounted
on a stationary electrode rod  230 which acts as a busline-side conductor,
and a movable  electrode 227 mounted on a movable electrode rod 231. The
stationary electrode rod 230 is attached to and electrically  isolated from
the housing body 221, by way of a first metal 15 sealing section 239, a
first ceramic insulation section 222,  and a second metal sealing section
243. The movable electrode  rod 231 is connected to an operation rod 235,
by way of an  insulation rod 273. The operation rod 235 is connected to a
drive mechanism which switches the main circuit switch section 20 271 among
a closed position, a shut-off position, and a open  position. Further, the
operation rod 235 is connected to a  third sealing section 240, by way of a
bellows 234. The third  sealing section 240 is connected to the housing
body 221 by  way of a second sealing section 223 and a fourth sealing
section  25 244. The main circuit switch section 271 can be actuated while
the internal air-tight seal of the housing body 221 is  maintained by means
of the bellows 234. The insulation rod 7 21 NOV 2003 



273 comprises an insulation section 253 and a shield section  254 attached
to either end of the insulation section 253. The  shield sections 254 are
attached to the insulation section 253  for alleviating an electric field
developing in a connection 5 boundary between the insulation section 253
and the shield  sections 254, protecting the surface of the insulation
section  253, and protecting the insulation section 253 and the bellows
234 from metallic vapor which develops from electrodes 226 and  227 when
the main circuit switch section 271 closes or opens 10 a conducting path.
An arc shield section 237 is provided around  the main circuit switch
section 271 and mounted on the first  insulation section 222 for preventing
splashing of metallic  vapor from the electrodes 226 and 227, which would
otherwise  occur at the time of opening/closing of a conducting path. The
15 main circuit switch section 271 is electrically insulated from  the
housing body 221. A first ring 247 is provided in the  vicinity of a brazed
section between the first sealing section  239 which is to act as a
charging section and the first ceramic  insulation section 222. A second
ring 249 is provided in the 20 vicinity of a brazed section between the
second sealing section  243 which is to act as a charging section and the
first ceramic  insulation section 222. A third ring 250 is provided in the
vicinity of a brazed section between the third and fourth  sealing sections
240 and 244 which are to act as charging 25 sections and the second
insulation section 223. The first  through third rings 247, 249, and 250
are provided for  alleviating an electric field. The first ring 247 and the
second ring 249 are provided inside the first insulation 8 2 1 NOV 2003 



section 222 for protecting the interior wall surface of the  first
insulation section 222 from being stained by metallic  vapor. The third
ring 250 is provided inside the second  insulation section 223 for
protecting the interior wall surface 5 of the second insulation section 223
from being stained by  metallic vapor. The ground switch section 272
comprises a stationary  electrode 228 mounted on a stationary electrode rod
232 which  serves as a load-side conductor, and a movable electrode 229 10
mounted on a movable electrode rod 233 which serves as a  grounded
ground-side conductor. The stationary electrode rod  232 is attached to the
housing body 221, byway of a first sealing  section 241, a first insulation
section 224, and a second  sealing section 245. The movable electrode rod
233 is 15 connected to a third sealing section 232 by way of a bellows
236. A third sealing section 242 is connected to the vacuum  housing body
221, by way of a second insulation section 225  and a fourth sealing
section 246. The ground switch section 272 can be actuated while the  20
internal air-tight seal of the vacuum housing body 221 is  maintained by
means of the bellows 236. A first ring 248 is  provided in the vicinity of
a brazed section between the first  sealing section 241 which is to act as
a charging section and  the first ceramic insulation section 224. R second
ring 251 25 is provided in the vicinity of a brazed section between the
second sealing section 245 which is to act as a charging section  and the
first ceramic insulation section 224. A third ring  252 is provided in the
vicinity of a brazed section between 9 2 1 NOV 2003 



the third sealing section 42 and the fourth sealing section  246 which are
to act as charging sections and the second  insulation section 225. The
first through third rings 248,  251, and 252 are provided for alleviating
an electric field. 5 The first ring 248 and the second ring 251 are
provided inside  the first insulation section 224 for protecting the
interior  wall surface of the first insulation section 224 from being
stained by metallic vapor. The third ring 252 is provided  inside the
second insulation section 225 for protecting the 10 interior wall surface
of the second insulation section 225 from  being stained by metallic vapor.
The movable electrode rod 231 of the main circuit switch  section 271 is
electrically connected to the stationary  electrode rod 233 of the ground
switch section 272 by means 15 of an elastic conductor 238. In a case where
the main circuit  switch section 271 is closed and where the ground switch
section  272 is open, an electric current supplied from the bus line flows
to loads by way of the stationary electrode rod 230, the elastic  conductor
238, and the stationary electrode rod 232. 20 The operation of the switch
gear having the foregoing  configuration will now he described. During a
normal operation, the operation rod 235 is  actuated in a downward
direction in FIG. 20, to thereby bring  the movable electrode 227 into
contact with the stationary 25 electrode 226. Further, the movable
electrode rod 233 is  actuated upwardly, to thereby separate the movable
electrode  229 away from the stationary electrode 228. The power supplied
from the busline flows to loads, i.e., various types of 10 21 NOV 2003 



equipment serving as loads, by way of the stationary electrode  rod 230,
the movable electrode rod 231, the elastic conductor  238, and the
stationary electrode rod 232. At the time of maintenance and inspection of
equipment,  5 the operation rod 235 is actuated in an upward direction in
FIG. 20, to thereby separate the movable electrode 227 away  from the
stationary electrode 226 to a shut-off position and  further to an open
position. Subsequently, the movable  electrode rod 233 shown in FIG. 20 is
actuated downwardly, to 10 thereby bring the movable electrode 229 into
contact with the  stationary electrode 228. Accordingly, the grounded
movable  electrode rod 233 is electrically connected with the stationary
electrode rod 232, and hence electric charges remaining in and  induced
currents arising in the loads are caused to flow to 15 ground by way of the
stationary electrode rod 232 and the  movable electrode rod 233. Further,
the movable electrode 227  is separated from the stationary electrode 226
to a open  position. Hence, application of power from the busline to
various types of equipment acting as loads is prevented, 20 thereby
enabling a maintenance worker to perform maintenance  safely. In the switch
gear having the above-described  configuration, the movable electrode 229
and the stationary  electrode 228 of the ground switch section 272 and the
movable 25 electrode 227 and the stationary electrode 226 of the main
circuit switch section 271 are of the same size, which in turn  renders the
entire switch gear bulky. The movable electrode  229 and the stationary
electrode 228 of the ground switch 11 21 NOV 2003 



section 272 are made of, for example, Cu-W-based alloy, thus  rendering the
entire switch gear large and expensive. SUMMARY OF THE INVENTION 5 The
present invention has been conceived against such  a backdrop and is aimed
at providing a switch gear which  diminishes occurrence of a grounding
fault by means of  isolating a vacuum container from a ground potential.
The present invention is also aimed at providing a switch  10 gear which
can be made significantly more compact than a  prevailing switch gear, by
means of housing a main circuit  switch section and a ground switch section
in a single vacuum  container. The present invention is also aimed at
providing a switch  15 gear which is simpler in structure than a prevailing
switch  gear, thus diminishing product cost. The present invention is also
aimed at providing a switch  gear which comprises a main circuit switch
section and a ground  switch section in a vacuum, thereby preventing
occurrence of 20 an explosion, which would otherwise be caused when an arc
short  circuit arises in a housing. Accordingly, the present invention
provides a switch  gear comprising: a vacuum housing which is to be
electrically  insulated from a ground potential, housing therein: 25 a main
circuit switch section for  establishing/disconnecting a connection between
a stationary  electrode connected to either a busline-side conductor or a
load-side conductor and a movable electrode connected to the 12 21 NOV 2003
remaining conductor; and 



a ground switch section for establishing/disconnecting  a connection
between a stationary electrode connected to either  the load-side conductor
or a ground conductor and a movable  5 electrode connected to the remaining
conductor. In the switch gear according to the present invention,  the
vacuum housing is electrically isolated from a ground  potential, and the
potential of the vacuum housing equals to  an intermediate potential
between the electric potential of 10 the charging sections belonging to the
main circuit switch  section and the ground switch section and the ground
potential  outside the vacuum housing. A potential difference between  the
vacuum housing and the charging sections and a potential  difference
between the vacuum housing and the ground potential 15 do not increase,
thus reducing the risk of occurrence of a  grounding fault. The main
circuit switch section and the ground switch  section are housed in a
highly-insulating vacuum, and hence  a required insulation distance between
components can be 20 diminished. Therefore, the switch gear of the present
invention can be made more compact greater than can a prevailing  switch
gear. Even in the event of an arc short circuit arising in the  vacuum
housing, no gas is present in the vacuum container,  25 thereby eliminating
the risk of explosion, which would  otherwise be caused by an arc short
circuit. Preferably, two operation sections, one actuating the  main
circuit switch section and the other actuating the ground 13 2 1 NOV 2003
switch section, are provided side by side within the outer  



peripheral surface of the vacuum housing. In the switch gear according to
the second embodiment,  the operation section of the main circuit switch
section and  5 the operation section of the ground switch section can be
arranged adjacently to each other, thereby facilitating  interlock between
the drive mechanisms of the operation  sections. Preferably, an electrode
pair of the main circuit switch  10 section is provided inside insulating
material for  electrically insulating a stationary portion of the main
circuit switch section from the vacuum housing. In the switch gear
according to the present invention,  the electrode pair of the main circuit
switch section is housed  15 in the insulating material, thus improving
withstand voltage perf ormance. Accordingly, the insulating material can be
made  large, and the vacuum housing can be made compact, thereby
diminishing product cost. Preferably, an arc shield provided around the
electrode  20 of the main circuit switch section is electrically insulated
from the vacuum housing. In the switch gear according to the present
invention,  the arc shield is electrically insulated from the vacuum
housing. Even in the event of a discharge occurring from the 25 electrode
pair of the main circuit switch section to the arc  shield, the vacuum
housing is prevented from assuming a high  electric potential, thus
improving the withstand voltage  performance of the switch gear. 14 2 1 NOV
2003 Preferably, the switch gear comprises an insulation rod  



which is connected to a load-side electrode of the main circuit  switch
section and is equipped with a metal shield for  alleviating an electric
field, and an elastic conductor which 5 is electrically connected to a
load-side electrode of the main  circuit switch section as well as to a
load-side electrode of  the ground switch section, a stationary portion of
the elastic  conductor close to the main circuit switch section having an
outer diameter greater than that of the insulation rod. 10 In the switch
gear according to the present invention,  the outer diameter of the
stationary section of the elastic  conductor close to the main circuit
switch section is greater  than that of the insulation rod. The stationary
section  alleviates concentration of an electric field on the end of 15 the
shields of the insulation rod and prevent metallic vapor  emitted from the
main circuit switch section from adhere to  the surface of the insulating
material of the insulation rod. Preferably, the insulation rod of the main
circuit switch  section is provided inside an insulating material for  20
electrically insulating a movable portion of the main circuit switch
section from the vacuum housing, and an electrode pair  of the ground
switch section is disposed inside an insulating  material for electrically
insulating a movable portion of the  ground switch section from the vacuum
housing. 25 In the switch gear according to the present invention,  the
insulation rod and the electrode pair of the ground switch  section are
disposed inside the insulating material, thus  improving withstand voltage
performance to a much greater 15 21 NOV 2003 extent.  



Preferably, a pair of electrodes which can be opened or closed are provided
at a position in an elastic conductor which  electrically connects a
load-side electrode of the main circuit  5 switch section with a load-side
electrode of the ground switch  section. In the switch gear according to
the present invention,  the busline can be connected to or disconnected
from a load  by means of an electrode pair provided at any portion on the
10 elastic conductor as well as at any portion of the main circuit  switch
section, thus improving the withstand voltage  performance of the switch
gear to a much greater extent. The present invention has been conceived to
solve the  drawback of the conventional switch gear and is aimed at  15
providing a switch gear which can be made compact and  inexpensive.
Accordingly, the present invention provides a switch  gear, in which a
movable electrode and a stationary electrode  of a ground switch section
are smaller than a movable electrode 20 and a stationary electrode of a
main circuit switch section.  The present invention also provides a switch
gear, in  which a movable electrode and a stationary electrode of a open
switch section and a movable electrode and a stationary  electrode of a
ground switch section are smaller than a movable 25 electrode and a
stationary electrode of a shut-off switch  section. Preferably, a
magnetic-field generation section is  provided on the back of the movable
electrode of the ground 16 21 NOV 2003 switch section, and a magnetic-field
generation section is  



provided on the back of the stationary electrode of the ground  switch
section. When a conducting path is closed, the  magnetic-field generation
sections generate a magnetic field 5 so as to cause the movable electrode
and the stationary  electrode to attract each other. Preferably, the
movable electrode and the stationary  electrode of the open switch section
and the movable electrode  and the stationary electrode of the ground
switch section are  10 formed into a single shape and from a single
material. Preferably, the movable electrode and the stationary  electrode
of the main circuit switch section are made of  material differing from
that from which the movable electrode  and the stationary electrode of the
ground switch section are  15 formed. Preferably, the material from which
the movable  electrode and the stationary electrode of the shut-off switch
section is different from that from which the movable electrode  and the
stationary electrode of the open switch section and 20 the movable
electrode and the stationary electrode of the  ground switch section are
formed. Preferably, a housing corresponds to a vacuum housing. BRIEF
DESCRIPZTQN OF THE DEL-WINGS 25 FIG. 1 is a front cross-sectional view
showing the  structure of the principal section of a switch gear according
to a first embodiment of the present invention; FIG. 2 is a top view
showing the structure of the principal 17 21 NOV 2003 section of a switch
gear according to the first embodiment;  FIG. 3 is a side view showing the
structure of the 



principal section of a switch gear according to the first  embodiment; 5
FIG. 4 is a front cross-sectional view showing the  structure of the
principal section of a switch gear according  to a second embodiment of the
present invention; FIG. 5 is a top view showing the structure of the
principal  section of a switch gear according to the second embodiment;  10
FIG. 6 is a side view showing the structure of the principal section of a
switch gear according to the second  embodiment; FIG. 7 is a front
cross-sectional view showing the  structure of the principal section of a
switch gear according  15 to a third embodiment of the present invention;
FIG. 8 is a side view showing the structure of the  principal section of a
switch gear according to the third  embodiment; FIG. 9 is a front
cross-sectional view showing the  20 structure of the principal section of
a switch gear according  to a fourth embodiment of the present invention;
FIG. 10 is a front cross-sectional view showing the  structure of the
principal section of a switch gear according  to a fifth embodiment of the
present invention; 25 FIG. 11 is a front cross-sectional view showing the
structure of the principal section of a switch gear according  to a sixth
embodiment of the present invention; FIG. 12 is a front cross-sectional
view showing the 18 2 1 NOV 2003 structure of the principal section of a
switch gear according  to a seventh embodiment of the present invention; 



FIG. 13 is a cross-sectional plan showing the structure  of the principal
section of a prevailing switch gear; and  5 FIG. 14 is an electrical
connection diagram showing the  prevailing switch gear. FIG. 15 is a front
cross-sectional view showing the principal  section of a switch gear
according to an eighth embodiment of  the present invention; 10 FIG. 16 is
a front cross-sectional view showing the  principal section of a switch
gear according to a ninth  embodiment of the present invention; FIG. 17 is
a front cross-sectional view showing the  principal section of another
conventional switch gear example  15 according a tenth embodiment; FIG. 18
is a perspective view showing the principal  section shown in FIG. 17; FIG.
19 is an electric circuit diagram showing an example  conventional switch
gear; and 20 FIG. 20 is a front cross-sectional view showing the  principal
section of another conventional switch gear example. DETAILED DESCRIPTION
OF THE PREFERRED EMBODIMENTS  (First Embodiment) 25 FIG. 1 is a front
cross-sectional view showing the  structure of the principal section of a
switch gear according  to a first embodiment of the present invention; FIG.
2 is a  top view of the same; and FIG. 3 is a side view of the same. 19 21
NOV 2003 In the drawing, reference numeral 10 designates a vacuum  housing.
A main circuit switch section 20 and a ground switch  section 30 are housed
in the vacuum housing 10. The main  



circuit switch section 20 comprises a stationary electrode 21a 5 provided
at the leading end of a stationary electrode rod 21  connected to a
busline, and a movable electrode 22a provided  at the leading end of a
movable electrode rod 22. The  stationary electrode rod 21 is attached to
and electrically  isolated from the vacuum housing 10 via a sealing member
41a, 10 an insulting material 51, and a sealing member 41b. The movable
electrode rod 22 is connected to an operation rod 24 along a  longitudinal
direction via an insulation rod 23. The  operation rod 24 is connected to
an operation section 61 which  switches the main circuit switch section 20
among a closed 15 position, a shut-off position, and a disconnection
position.  The operation rod 24 is connected to and electrically isolated
from the vacuum housing 10 via a bellows 71, a sealing member  42a, an
insulating material 52, and a sealing member 42b. The  operation rod 24 can
be actuated while the internal air-tight  20 seal of the vacuum housing 10
is maintained. The insulation rod 23 comprises a cylindrical insulating
material 23a, and annular metal shields 23b each having a  U-shaped
cross-section when viewed along a longitudinal  direction. The metal
shields 23b are attached to either end 25 of the insulating material 23a.
The shields 23b are attached  to the insulating material 23a for
alleviating an electric  field developing in a connection boundary between
the shield  23b and the insulating material 23a, protecting the surface 20
2 1 NOV 2003 of the insulating material 23a, and protecting the insulating
material 23a and the bellows 71 from metallic vapor which  develops when
the main circuit switch section 20 closes or opens  



a conducting path. 5 A cylindrical arc shield 26 is provided around the
main  circuit switch section 20 and mounted on the vacuum housing  10 for
preventing splashing of metallic vapor, which would  otherwise occur at the
time of opening/closing of a conducting  path. A ring 51a is provided in a
boundary area between the 10 sealing member 41a and the insulating material
51; a ring 51b  is provided in a boundary area between the insulating
material  51 and the sealing member 41b; and a ring 52a is provided in  a
boundary area between the insulating material 52 and the  sealing member
42b. These rings 51a, 51b, and 52a are provided 15 for alleviating an
electric field developing in the boundary  areas and protecting the
interior surface of the insulating  materials 51 and 52 from staining,
which would otherwise be  caused by metallic vapor. The ground switch
section 30 comprises a stationary  20 electrode 31a provided at the leading
end of a stationary  electrode rod 31, and a movable electrode 32a provided
at the  leading end of a movable electrode rod 32, the stationary
electrode rod 31 and the movable electrode rod 32 being arranged  in
parallel with the stationary electrode rod 21 and the movable 25 electrode
rod 22. The stationary electrode rod 31 is provided  on the same side as
that on which the movable electrode 22a  of the main circuit switch section
20 is located, and the  movable electrode rod 32 is provided on the same
side as that 21 21 NOV 2003 on which the stationary electrode 21a of the
main circuit switch  section 20 is located. The stationary electrode rod 31
is fixed  on and electrically insulated from the vacuum housing 10 via  



a sealing member 43a, an insulating material 53, and a sealing 5 member
43b. The movable rod 32 is connected to an operation  section 62 for
switching the ground switch 30. The movable  electrode rod 32 is connected
to and electrically insulated  from the vacuum housing 10 via a bellows 72,
a sealing member  44a, an insulating material 54, and a sealing member 44b.
The 10 movable electrode 32 can be moved while the internal air-tight  seal
of the vacuum housing 10 is maintained. A ring 53a is provided in a
boundary area between the  sealing member 43a and the insulating material
53; a ring 53b  is provided in a boundary area between the insulating
material 15 53 and the sealing member 43b; and a ring 54a is provided in  a
boundary area between the insulating material 54 and the  sealing member
44b. These rings 53a, 53b, and 54b are provided  for alleviating an
electric field developing in the boundary  areas and protecting the
interior surface of the insulating 20 materials 53 and 54 from staining,
which would otherwise be  caused by metallic vapor. The movable electrode
rod 22 of the main circuit switch  section 20 is electrically connected to
the stationary  electrode rod 31 of the ground switch section 30 by means
of 25 a deformable, elastic conductor 80. In a case where the main  circuit
switch section 20 is closed and where the ground switch  section 30 is
open, an electric current flows between the  stationary electrode rod 21 of
the main circuit switch section 22 21 NOV 2003 20 and the stationary
electrode rod 31 of the ground switch  section 30. In the above-described
switch gear, the vacuum housing  



10 is not grounded, and the electric potential of the vacuum  5 container
is equal to an intermediate potential between the electric potential of the
charging sections belonging to the  main circuit switch section 20 and the
ground switch section  30, and the ground potential outside the vacuum
housing 10.  A potential difference between the vacuum housing 10 and the
10 charging sections and a potential difference between the vacuum  housing
10 and the ground potential do not increase, thus  reducing the risk of
occurrence of a grounding fault. The main circuit switch section 20 and the
ground switch  section 30 are constituted within a highly-insulating
vacuum,  15 and hence a required insulation distance between components can
be diminished. Therefore, the switch gear of the present  invention can be
made more compact than can a prevailing switch  gear. Even in the event of
an arc short circuit arising in the  20 vacuum housing 10, no gas is
present in the vacuum container 10, thereby eliminating the risk of
explosion, which would  otherwise be caused by an arc short circuit.
(Second Embodiment) FIG. 4 is a front cross-sectional view showing the  25
structure of the principal section of a switch gear according  to a second
embodiment of the present invention; FIG. 5 is a  top view of the same; and
FIG. 6 is a side view of the same. The operation section 61 for actuating
the main circuit 23 2 1 NOV 2003 switch section 20 and the operation
section 62 for actuating  the ground switch section 30 are provided in the
outer periphery  of the vacuum housing 10 in a side-by-side configuration.
The  



operation rod 24 and the movable electrode rod 32 are provided 5 in
parallel with each other on the same side of the vacuum  housing 10 and
protrude from the same side surf ace of the vacuum  housing 10, connecting
with the respective operation sections  61 and 62 provided side by side.
The stationary electrode rod  21 of the main circuit switch section 20 and
the stationary 10 electrode rod 31 of the ground switch section 31 are
arranged  side by side and opposite the operation rod 24 and the movable
electrode rod 32. The stationary electrode rod 21 and the  stationary
electrode rod 31 protrude outside the vacuum housing  10 from the side surf
ace thereof opposite that from which the 15 operation rod 24 and the
movable electrode rod 32 protrude.  In other respects, the elements which
are the same as those  described in connection with the first embodiment
are assigned  the same reference numerals, and repeated explanations
thereof  are omitted. 20 In the switch gear having the previously-described
configuration, the operation section 61 of the main circuit  switch section
20 and the operation section 62 of the ground  switch section 30 can be
arranged adjacent to each other,  thereby facilitating interlock between
the drive mechanisms  25 of the operation sections 61 and 62. (Third
Embodiment) FIG. 7 is a front cross-sectional view showing the  structure
of the principal section of a switch gear according 24 21 NOV 2003 to a
third embodiment of the present invention; and FIG. 8 is  a side view of
the same. The ring 51b is omitted from the switch gear of the present  



embodiment, and the electrodes 21a and 22a and the arc shield  5 26 of the
main circuit switch section 20 are provided inside the insulating material
51. The arc shield 26 doubles as a  structure for alleviating an electric
field developing in the  vicinity of a junction between the insulating
material 51 and  the sealing member 41b. In other respects, the elements
which 10 are the same as those described in connection with the second
embodiment are assigned the same reference numerals, and  repeated
explanations thereof are omitted. In the switch gear having the
previously-described  structure, the electrodes 21a and 22a (constituting a
pair)  15 of the main circuit switch section 20 are housed in the
insulating material 51, thus rendering the vacuum housing 10  compact. In a
case where the vacuum housing 10 is formed  through press working, the
depth of a housing to be withdrawn  is diminished, thus reducing the cost
for manufacturing the  20 vacuum housing 10. (Fourth Embodiment) FIG. 9 is
a front cross-sectional view showing the  structure of the principal
section of a switch gear according  to a fourth embodiment of the present
invention. 25 A supporting member for supporting the arc shield 26
provided around the electrodes 21a and 22a of the main circuit  switch
section 20 is provided around the outer peripheral  surface of the arc
shield 26. The support member is fixed on 25 21 NOV 2003 the center of the
insulating material 51, thus securing the  arc shield 26. The arc shield 26
is electrically insulated  from the vacuum housing 10. In other respects,
the elements  



which are the same as those described in connection with the 5 third
embodiment are assigned the same reference numerals, and  repeated
explanations thereof are omitted. In the switch gear having the
above-described  configuration, the arc shield26 is electrically insulated
from  the vacuum housing 10. Even in the event of a discharge arising 10
from the electrodes 21a and 22a of the main circuit switch  section 20 to
the arc shield 26, the vacuum housing 10 is  prevented from assuming a high
electric potential, thus  improving the withstand voltage performance of
the switch gear. The insulating material 51 may be formed from two  15
components, and the arc shield 26 may be interposed between  the
components. (Fifth Embodiment) FIG. 10 is a front cross-sectional view
showing the  structure of the principal section of a switch gear according
20 to a fifth embodiment of the present invention. Either plate-like end of
the elastic conductor 80 for  electrically connecting the main circuit
switch section 20 with  the ground switch section 30 is sandwiched between
a pair of  conductor plates 81a and 81b. One conductor plate pair 25
(consisting of the conductor plates 81a and 81b) is connected  to the main
circuit switch section 20, and the other conductor  plate pair is connected
to the ground switch section 30. The  outer diameter of the conductor
plates 81a and 81b is greater 26 21 NOV 2003 than that of the insulation
rod 23. The conductor plates Bla  and 81b alleviate concentration of an
electric field on the  end of the shields 23b of the insulation rod 23 and
prevent  



adherence of metallic vapor to the surface of the insulating 5 material 23a
of the insulation rod 23, which would otherwise  be caused when the main
circuit switch section 20 is  disconnected. In other respects, the elements
which are the  same as those described in connection with the third
embodiment  are assigned the same reference numerals, and repeated  10
explanations thereof are omitted. In the switch gear having the
previously-described  configuration, use of the conductor plates 81a and
81b  facilitates connection of the elastic conductor 80 to the  movable
electrode rod 22 and the stationary electrode rod 31, 15 thus improving
ease of assembly. The conductor plates 81a and  81b alleviate an electric
field developing in the end of the  shield 23b of the insulation rod 23 and
prevent adherence of  metallic vapor to the surface of the insulating
material 23a  of the insulation rod 23, which would otherwise be caused
when 20 the main circuit switch section 20 is disconnected, thus  improving
the withstand voltage performance of the switch gear.  A metal plate having
a large resistance value may be used as either the conductor plate 81a or
81b, for reinforcing the  strength of the conductor plates. 25 (Sixth
Embodiment) FIG. 11 is a front cross-sectional view showing the  structure
of the principal section of a switch gear according  to a sixth embodiment
of the present invention. 27 21 NOV 2003 The insulation rod 23 of the main
circuit switch section  20 is provided inside the insulating material 52.
Further,  the electrode 31a of the ground switch section 30 is provided  



inside the insulating material 53, and the electrode 32a of 5 the same is
provided inside the insulating material 54. In  other respects, the
elements which are the same as those  described in connection with the
third embodiment are assigned  the same reference numerals, and repeated
explanations thereof  are omitted. 10 In the switch gear having the
previously-described  configuration, within the vacuum housing 10, which
may be in  a power-on state, a disconnected state, or an open state, the
insulation rod 23 in which the ground potential and the charging  section
faces each other is provided inside the insulating 15 material 52, and the
ground switch section 30 in which the  ground potential and the charging
section face each other is  provided inside the insulating material 54.
Consequently, the  switch gear can reduce the risk of occurrence of a
grounding  fault, thus improving withstand voltage performance. 20 (Seventh
Embodiment) FIG. 12 is a front cross-sectional view showing the  structure
of the principal section of a switch gear according  to a seventh
embodiment of the present invention. A switch section 90 consisting of a
movable electrode  25 92a and a stationary electrode 91a is provided
between the main  circuit switch section 20 and the ground switch section
30.  The movable electrode 92a is provided on the leading end of  a movable
electrode rod 92. An operation rod 94 is connected 28 21 NOV 2003 to the
other end of the movable electrode rod 92, via an  insulation rod 93
comprising an insulating material 92a and  shields 93b. The operation rod
94 is connected to an operation  



section 63 for actuating the switch section 90. The operation 5 rod 94 is
connected to and electrically isolated from the vacuum  housing 10, via a
bellows 73, a sealing member 46a, insulating  material 55, and a sealing
member 46b. The operation rod 94  can be actuated while the internal
air-tight seal of the vacuum  housing 10 is maintained. The movable
electrode 22 of the main 10 circuit switch section 20 is electrically
connected with the  movable electrode rod 92 of the switch section 90, via
an  elastic conductor 90a. The stationary electrode 91a is provided at the
leading  end of the stationary electrode rod 91. The other end of the  15
stationary electrode rod 91 is attached to and electrically insulated from
the vacuum housing 10, via insulating material  95a and an insulator
support 95 including shields 95b. The  stationary6 electrode rod 91 of the
switch section 90 is  electrically connected with the stationary electrode
rod 31 20 of the ground switch section 30, via a conductor 80b. In other
respects, the elements which are the same as those described  in connection
with the third embodiment are assigned the same  reference numerals, and
repeated explanations thereof are  omitted. 25 In the switch gear having
the foregoing configuration,  the electrodes 91a and 92a of the switch
section 90 as well  as the electrodes 21a and 22a of the main circuit
switch section  20 are opened when the switch gear is disconnected or
grounded, 29 21 NOV 2003 thus improving withstand voltage performance. As
has been described in detail, in the switch gear  according to the first
embodiment, the vacuum housing is not  



grounded, and the potential of the vacuum housing is equal to 5 an
intermediate potential between the electric potential of  the charging
sections belonging to the main circuit switch  section, and the ground
switch section and the ground potential  outside the vacuum housing. A
potential difference between  the vacuum housing and the charging sections
and a potential 10 difference between the vacuum housing and the ground
potential  do not increase, thus reducing the risk of occurrence of a
grounding fault. The main circuit switch section and the ground switch
section are housed in a highly-insulating vacuum, and hence  15 a required
insulation distance between components can be diminished. Therefore, the
switch gear of the present  invention can be made more compact greater than
can a prevailing  switch gear. Even in the event of an arc short circuit
arising in the  20 vacuum housing, no gas is present in the vacuum
container,  thereby eliminating the risk of explosion, which would
otherwise be caused by an arc short circuit. In the switch gear according
to the second embodiment,  the operation section of the main circuit switch
section and  25 the operation section of the ground switch section can be
arranged adjacent to each other, thereby facilitating  interlock between
the drive mechanisms of the operation  sections. 30 21 NOV 2003 In the
switch gear of the third embodiment, the electrode  pair of the main
circuit switch section is housed in the  insulating material, thus
improving withstand voltage  



performance. Accordingly, the insulating material can be made 5 large, and
the vacuum housing can be made compact. In a case  where the vacuum housing
is formed through press working, the  depth of a housing to be withdrawn is
diminished, thus reducing  the cost for manufacturing the vacuum housing.
In the switch gear according to the fourth embodiment,  10 the arc shield
is electrically insulated from the vacuum  housing. Even in the event of a
discharge occurring from the  electrode pair of the main circuit switch
section to the arc  shield, the vacuum housing is prevented from assuming a
high  electric potential, thus improving the withstand voltage  15
performance of the switch gear. In the switch gear according to the fifth
embodiment,  the outer diameter of the stationary section of the elastic
conductor close to the main circuit switch section is greater  than that of
the insulation rod. The stationary section 20 alleviates concentration of
an electric field on the end of  the shields of the insulation rod and
prevents adherence of  metallic vapor to the surface of the insulating
material of  the insulation rod, which would otherwise be caused when the
main circuit switch section is disconnected. 25 In the switch gear
according to the sixth embodiment,  the insulation rod and the electrode
pair of the ground switch  section are disposed inside the insulating
material, thus  improving withstand voltage performance to a much greater
31 21 NOV 2003 extent.  In the switch gear according to the seventh
embodiment, the busline can be connected to or disconnected from a load  



by means of an electrode pair provided at any portion on the  5 elastic
conductor as well as at any portion of the main circuit switch section,
thus improving the withstand voltage  performance of the switch gear to a
much greater extent.  Preferred embodiments of the invention will now be
described hereinbelow. Those elements which are the same as  10 or
correspond to those shown in FIGS. 19 and 20 are assigned  the same
reference numerals, and those elements will be  explained by reference to
the reference numerals. (Eighth Embodiment) FIG. 15 is a front
cross-sectional view showing the  15 principal section of a switch gear
according to an eighth  embodiment of the present invention. A main circuit
switch  section 271 and a ground switch section 272 are provided within  a
metal housing body 221 of the switch gear. The main circuit  switch section
271 comprises astationary electrode 226 mounted 20 on a stationary
electrode rod 230 which acts as a busline- side conductor, and a movable
electrode 227 mounted on a movable  electrode rod 231. The stationary
electrode rod 230 is  attached to and electrically isolated from the
housing body  221, by way of a first metal sealing section 239, a first
ceramic 25 insulation section 222, and a second metal sealing section 243.
The movable electrode rod 231 is connected to an operation rod  235, by way
of an insulation rod 273. The operation rod 235  is connected to a drive
mechanism which switches the main 32 21 NOV 2003 circuit switch section 271
among a closed position, a shut-off  position, and a open position.
Further, the operation rod 235  is connected to a third sealing section
240, by way of a bellows  



234. The third sealing section 240 is connected to the housing 5 body 221
by way of a second sealing section 223 and a fourth  sealing section 244.
The main circuit switch section 271 can be actuated while  the internal
air-tight seal of the housing body 221 is  maintained by means of the
bellows 234. The insulation rod 10 273 comprises an insulation section 253
and a shield section  254 attached to either end of the insulation section
253. The  shield sections 254 are attached to the insulation section 253
for alleviating an electric field developing in a connection  boundary
between the insulation section 253 and the shield 15 sections 254,
protecting the surface of the insulation section  253, and protecting the
insulation section 253 and the bellows  234 from metallic vapor which
develops from electrodes 22 6 and  227 when the main circuit switch section
271 closes or opens  a conducting path. An arc shield section 237 is
provided around 20 the main circuit switch section 271 and mounted on the
first  insulation section 222 for preventing splashing of metallic  vapor
from the electrodes 226 and 227, which would otherwise  occur at the time
of opening/closing of a conducting path. The  main circuit switch section
271 is electrically insulated from 25 the housing body 221. A first ring
247 is provided in the  vicinity of a brazed section between the first
sealing section  239 which is to act as a charging section and the first
ceramic  insulation section 222. A second ring 249 is provided in the 33 2
1 NOV 2003 vicinity of a brazed section between the second sealing section
243 which is to act as a charging section and the first ceramic  insulation
section 222. A third ring 250 is provided in the  



vicinity of a brazed section between the third and fourth 5 sealing
sections 240 and 244 which are to act as charging  sections and the second
insulation section 223. The first  through third rings 247, 249, and 250
are provided for  alleviating an electric field. The first ring 247 and the
second ring 249 are provided inside the first insulation 10 section 222 for
protecting the interior wall surface of the  first insulation section 222
from being stained by metallic  vapor. The third ring 250 is provided
inside the second  insulation section 223 for protecting the interior wall
surface  of the second insulation section 223 from being stained by  15
metallic vapor. The ground switch section 272 comprises a stationary
electrode 328 mounted on a stationary electrode rod 232 which  serves as a
load-side conductor, and a movable electrode 329  mounted on a movable
electrode rod 233 which serves as a 20 grounded ground-side conductor. The
stationary electrode 328  and the movable electrode 329 are smaller than
the stationary  electrode 226 and the movable electrode 227 of the main
circuit  switch section 271. The stationary electrode rod 232 is  attached
to the housing body 221, by way of a first sealing 25 section 241, a first
insulation section 224, and a second  sealing section 245. The movable
electrode rod 233 is  connected to a third sealing section 232 by way of a
bellows  236. A third sealing section 242 is connected to the vacuum 34 2 1
NOV 2003 housing body 221, by way of a second insulation section 225  and a
fourth sealing section 246. The ground switch section 372 can be actuated
while the  



internal air-tight seal of the vacuum housing body 221 is  5 maintained by
means of the bellows 236. A first ring 248 is provided in the vicinity of a
brazed section between the first  sealing section 241 which is to act as a
charging section and  the first ceramic insulation section 224. A second
ring 251  is provided in the vicinity of a brazed section between the 10
second sealing section 245 which is to act as a charging section  and the
first ceramic insulation section 224. A third ring  252 is provided in the
vicinity of a brazed section between  the third sealing section 242 and the
fourth sealing section  246 which are to act as charging sections and the
second 15 insulation section 225. The first through third rings 248,  251,
and 252 are provided for alleviating an electric field.  The first ring 248
and the second ring 251 are provided inside  the first insulation section
224 for protecting the interior  wall surface of the first insulation
section 224 from being 20 stained by metallic vapor. The third ring 252 is
provided  inside the second insulation section 225 for protecting the
interior wall surface of the second insulation section 225 from  being
stained by metallic vapor. The movable electrode rod 231 of the main
circuit switch  25 section 271 is electrically connected to the stationary
electrode rod 233 of the ground switch section 372 by means  of an elastic
conductor 238. In a case where the main circuit  switch section 271 is
closed and where the ground switch section 35 2 1 NOV 2003 372 is open, an
electric current supplied from the busline flows  to loads by way of the
stationary electrode rod 230, the elastic  conductor 238, and the
stationary electrode rod 232. 



The housing body 221 is a constituent element of a housing,  5 as are the
sealing sections 222, 239, 240, 241, 242, 243, 244,  245, and 246 and the
insulation sections 222, 223, 224, and  225. The housing maintains an
internal vacuum of the switch  gear. The operation of the switch gear
having the foregoing  10 configuration will now be described. During a
normal operation, the operation rod 235 is  actuated in a downward
direction in FIG. 15, to thereby bring  the movable electrode 227 into
contact with the stationary  electrode 226. Further, the movable electrode
rod 233 is 15 actuated upwardly, to thereby separate the movable electrode
329 away from the stationary electrode 328. The power supplied  from the
busline flows to loads, i.e., various types of  equipment serving as loads,
by way of the stationary electrode  rod 230, the movable electrode rod 231,
the elastic conductor  20 238, and the stationary electrode rod 232. At the
time of maintenance and inspection of equipment,  the operation rod 235 is
actuated in an upward direction in  FIG. 15, to thereby separate the
movable electrode 227 away  from the stationary electrode 226 to a shut-off
position and 25 further to an open position. Subsequently, the movable
electrode rod 233 shown in FIG. 15 is actuated downwardly, to  thereby
bring the movable electrode 329 into contact with the  stationary electrode
328. Accordingly, the groundedmovable 36 2 1 NOV 2003 electrode rod 233 is
electrically connected with the stationary  electrode rod 232, and hence
electric charges remaining in and  induced currents arising in the loads
are caused to flow to  



ground by way of the stationary electrode rod 232 and the 5 movable
electrode rod 233. Further, the movable electrode 227  is separated from
the stationary electrode 226 to a open  position. Hence, application of
power from the busline to  various types of equipment acting as loads is
prevented,  thereby enabling a maintenance worker to perform maintenance
10 safely. In the switch gear having the foregoing configuration,  the
ground switch section 372 does not need an accidental  current shut-off
capability or a load current switching  capability, which would be required
by the main circuit switch 15 section 271. In the eighth embodiment, the
stationary  electrode 328 and the movable electrode 329 of the ground
switch  section 372 are formed so as to become smaller and thinner than
the stationary electrode 226 and the movable electrode 227 of  the main
circuit switch section 271 in consideration of the 20 above-described
feature of the ground switch section 372. As  a result, the amount of
Cu-W-based alloy used for forming the  movable electrode 329 and the
stationary electrode 328 is  diminished, thus resulting in a reduction in
manufacturing cost.  Further, the ground switch section 372 is made
compact, which 25 in turn renders the entire switch gear compact. The
stationary  electrode 328 and the movable electrode 329 may be made compact
in either diameter or thickness. The stationary electrode 328 and the
movable electrode 37 2 1 NOV 2003 329 of the ground switch section 372 are
required for achieving  high welding-resistance capability (ease of
separation of the  electrodes) and high withstand voltage capability, as in
the  



case of the stationary electrode 226 and the movable electrode 5 227 of the
main circuit switch section 271. However, no demand  exists for the
stationary electrode 328 and the movable  electrode 329 of the ground
switch section 372 which have an  accidental current shut-off capability or
a load current  switching capability. For these reasons, in contrast with
the 10 stationary electrode 226 and the movable electrode 227 which  are
made of Cu-Cr-based alloy, the stationary electrode 328  and the movable
electrode 329 are made of Cu-W-based alloy. The main circuit switch section
271 and the ground switch  section 372 are housed in a highly-insulating
vacuum, and hence  15 a required insulation distance between the main
circuit switch section 271 and the ground switch section 372 can be
diminished.  Further, even in the event of an arc short circuit arising in
the vacuum housing, no gas is present in the vacuum container,  thereby
eliminating the risk of explosion, which would 20 otherwise be caused by an
arc short circuit, and ensuring a  high degree of safety. (Ninth
Embodiment) FIG. 16 is a front cross-sectional view showing the  principal
section of a switch gear according to a ninth  25 embodiment of the present
invention. In the explanations of present and subsequent embodiments, only
constituent elements  which are different from those described in
connection with  the eighth embodiment will be described. 38 2 1 NOV 2003
The housing of the present embodiment houses therein:  a shut-off switch
section 371 which interrupts a conducting path by separating the stationary
electrode rod 230  



acting as a busline-side conductor is separated from the  5 stationary
electrode rod 232 serving as a load-side conductor, and which has a movable
electrode 327 and a stationary electrode  326; a open switch section 400
which is electrically connected  to the shut-off switch section 371 by way
of the elastic 10 conductor 238, which is opened after a stationary
electrode  326 and a movable electrode 327 have been separated from each
other, and which has a stationary electrode 257 and a movable  electrode
258; and a ground switch section 372 which is electrically  15 connected to
the open switch section 400 by way of a conductor  268, which separates a
stationary electrode rod 232 from a  movable electrode rod 233, the
electrode rod 233 being grounded  and acting as a ground-side conductor,
and which has the  stationary electrode 328 and the movable electrode 329.
20 The movable electrode 258 of the open switch section 400  is mounted on
the leading end of the movable electrode rod 275,  and the stationary
electrode 257 is mounted on the stationary  electrode rod 274. The
stationary electrode rod 274 and the  stationary electrode rod 232 are
electrically connected by way 25 of the conductor 268. The stationary
electrode rod 274 is  attached to the housing body 221 by way of an
insulating support  section 265. The insulation support section 265
comprises a  cylindrical insulation section 266, and an electric field 39 2
1 NOV 2003 alleviation shield section 267 attached to either end of the
insulation section 266. The movable electrode rod 275 is  attached to the
housing body 221 by means of a support structure  



which is the same as that used for supporting the movable 5 electrode rod
231 of the shut-off switch section 371. The  support structure and its
surrounding structure are the same  as the structure for supporting the
movable electrode rod 231  of the shut-off switch section 371 and its
surrounding  structure. Hence, the same reference numeral is assigned to
10 the structure, and its explanation is omitted. The stationary electrode
257 and the movable electrode  258 of the shut-off switch section 400 have
a shut-off  capability and are identical with the stationary electrode 328
and the movable electrode 329 of the ground switch section 372, 15 because
these electrodes do not need an accidental current  shut-off capability or
a load current switching capability.  Further, electrodes identical with
the stationary electrode  328 and the movable electrode 329 of the ground
switch section  372 are used as the stationary electrode 257 and the
movable  20 electrode 258. At the time of maintenance and inspection of
equipment,  the operation rod 235 is actuated in an upward direction in
FIG. 16, to thereby separate the movable electrode 327 away  from the
stationary electrode 326 to a shut-off position. The 25 operation rod 235
coupled to the movable electrode rod 275 is  actuated in an upward
direction in FIG. 16, thereby causing  the movable electrode 75 of the
shut-off switch section 400  to depart from the stationary electrode 2 57
to a open position. 40 21 NOV 2003 Subsequently, the movable electrode rod
233 shown in FIG. 16  is actuated downwardly, to thereby bring the movable
electrode  329 into contact with the stationary electrode 328.  



Accordingly, the grounded movable electrode rod 233 is 5 electrically
connected with the stationary electrode rod 232,  and hence electric
charges remaining in and induced currents  arising in the loads are caused
to flow to ground by way of  the stationary electrode rod 232 and the
movable electrode rod  233. Further, the stationary electrode 230 serving
as a 10 busline-side conductor and the stationary electrode rod 232
serving as a load-side conductor are disconnected as a result  of the
movable electrode 258 being separated from the  stationary electrode 257,
thereby preventing application of  power from the busline to various types
of equipment acting 15 as loads and enabling a maintenance worker to
perform  maintenance safely. In the present embodiment, when the switch
gear is in  an opened or grounded state, the stationary electrode 257 and
the movable electrode 258 of the open switch section 400 are 20 open. The
withstand voltage performance of the switch gear  is achieved by means of a
gap between the stationary electrode  326 and the movable electrode 327 of
the shut-off switch section  371 and a gap between the stationary electrode
257 and the  movable electrode 258, thus improving the withstand voltage 25
performance of the switch gear. Further, as in the case of  the stationary
electrode 328 and the movable electrode 329 of  the ground switch section
372, the stationary electrode 257  and the movable electrode 258 of the
shut-off switch section 41 21 NOV 2003 400 do not need an accidental
current shut-off capability or  a load current switching capability, which
would be required  by the shut-off circuit switch section 371. Accordingly,
a  



common electrode can be used for the stationary electrode 257 5 and the
movable electrode 258 of the shut-off switch section  400, as well as for
the stationary electrode 328 and the movable  electrode 329 of the ground
switch section 372 are formed.  (Tenth Embodiment) FIG. 17 is a front
cross-sectional view showing the  10 principal section of another
conventional switch gear example  according a tenth embodiment, and FIG. 18
is a perspective view  showing the principal section shown in FIG. 17. In
the present embodiment, a magnetic-field generation  section 281 is mounted
on the back of the stationary electrode  15 328 of a ground switch section
472 for generating a magnetic field in the axial direction of the
stationary electrode rod  232. Further, a magnetic-field generation section
282 is  mounted on the back of the movable electrode 329 of a ground
switch section 472 for generating a magnetic field in the axial  20
direction of the movable electrode rod 233. If insufficient external
pressure is applied in the  direction in which the movable electrode 329 is
brought into  contact with the stationary electrode 328 when the ground
switch section 472 is grounded and closed, after the stationarv 25
electrode 328 and the movable electrode 329 have been brought  into contact
with each other, repulsion acts between the  stationary electrode 328 and
the movable electrode 329, thus  causing a gap therebetween and generating
an arc. The act 42 2 1 NOV 2003 causes the stationary electrode 328 and the
movable electrode  329 to splash metallic vapor. Accordingly, the area of
the  stationary electrode 328 and the movable electrode 329 fused  



by the arc is increased. Accordingly, a greater removal force 5 must be
applied to the movable electrode rod 233 in order to  open the ground
switch section 472. In order to prevent occurrence of an arc, there must be
required external pressure sufficient for preventing  occurrence of a gap,
which would otherwise be caused after the 10 stationary electrode 328 and
the movable electrode 329 have  been brought into contact with each other.
An increase in  external pressure involves a necessity of reinforcing the
strength of the drive mechanism coupled to the movable  electrode rod 233,
thus increasing load of manual operation. 15 In the present embodiment,
when the ground switch section  472 is grounded and closed, an electric
current flows from the  stationary electrode rod 232 to the movable
electrode rod 233  by way of the ground switch section 472. At this time,
the  electric current flows through the magnetic-field generation 20
sections 281 and 282. By means of the magnetic field developing  as a
result of a current flowing through the magnetic-field  generation sections
281 and 282, the stationary electrode 328  and the movable electrode 329
attract each other, thus  preventing occurrence of a gap therebetween.
Accordingly, 25 there is prevented splashing of metallic vapor of the
stationary electrode 328 and the movable electrode 329, which  would
otherwise be caused by an arc after stationary electrode  328 and the
movable electrode 329 have been brought into contact 43 21 NOV 2003 with
each other. Further, the amount of electrode fused by  an arc is
diminished, thereby enabling opening of the ground  switch section 472 with
small force. Consequently, a  



mechanism for actuating the ground switch section 472 can be  5 made
compact. As has been described above, in the switch gear of the  present
invention, a movable electrode and a stationary  electrode of a ground
switch section are smaller than a movable  electrode and a stationary
electrode of a main circuit switch 10 section. Accordingly, the entire
switch gear can be made  compact, and its cost can also be reduced. In the
switch gear of the present invention, a movable  electrode and a stationary
electrode of a open switch section  and a movable electrode and a
stationary electrode of a ground 15 switch section are smaller than a
movable electrode and a  stationary electrode of a shut-off switch section.
Accordingly, the entire switch gear can be made compact, and  its cost can
also be reduced. In the switch gear of the present invention, a  20
magnetic-field generation section is provided on the back of  the movable
electrode of the ground switch section, and a  magnetic-field generation
section is provided on the back of  the stationary electrode of the ground
switch section. When  a conducting path is closed, the magnetic-field
generation 25 sections generate a magnetic field so as to cause the movable
electrode and the stationary electrode to attract each other.  Accordingly,
there is prevented splashing of metallic vapor  of a stationary electrode
and a movable electrode, which would 44 21 NOV 2003 otherwise be caused by
an arc after the stationary electrode  and the movable electrode have been
brought into contact with  each other. Further, the amount of electrode
fused by an arc  



is diminished, thereby enabling opening of a ground switch 5 section with
small force. Consequently, a mechanism for  actuating the ground switch
section can be made compact.  In the switch gear of the present invention,
the movable electrode and the stationary electrode of the open switch
section and the movable electrode and the stationary electrode  10 of the
ground switch section are formed into a single shape and from a single
material. Therefore, a common electrode can  be used for the stationary
electrode and the movable electrode  of the shut-off switch section, as
well as for the stationary  electrode and the movable electrode of the
ground switch  15 section are formed. In the switch gear of the present
invention, a material  for the movable electrode and the stationary
electrode of the  main circuit switch section can be selected from
materials  having excellent accidental current shut-off capability, load 20
current switching capability, welding-resistance capability,  and withstand
voltage capability. Material for the movable  electrode and the stationary
electrode of the ground switch  section can be selected from materials
having excellent  welding-resistance capability and withstand voltage  25
capability In the switch gear of the present invention, material  for the
movable electrode and the stationary electrode of the  shut-of f switch
section can be selected from materials having 45 2 1 NOV 2003 excellent
accidental current shut-off capability, load  current switching capability,
welding-resistance capability,  and withstand voltage capability. Material
for the movable  



electrode and the stationary electrode of the open switch 5 section, as
well as for the movable electrode and the stationary  electrode of the
ground switch section, can be selected from  materials having excellent
welding-resistance capability and  withstand voltage capability. In the
switch gear of the present invention, a housing  10 corresponds to a vacuum
housing. Therefore, there can be  prevented gas expansion explosion, which
would otherwise be  caused by an arc short circuit, and increasing safety.
46 2 1 NOV 2003 What is claimed 1. A switch gear comprising: a vacuum
housing which is to be electrically insulated  from a ground potential,
said housing therein: a main circuit switch section for
establishing/disconnecting a connection between a stationary  electrode
connected to either a busline-side conductor or a  load side conductor, and
a movable electrode connected to a  stationary electrode of the ground
switch; an insulation rod which is connected to the movable  electrode of
said main circuit switch section; and a ground switch section for
establishing/disconnecting a  connection between a stationary electrode
connected to either  the load-side conductor or a ground conductor, and a
movable  electrode connected to the ground conductor; and wherein the main
circuit switch section and the ground  section switch are located in
different sections within the  said housing, and wherein said insulation
rod of said main circuit switch  



section is partially or completely included in an insulating  material for
electrically insulating a movable portion of  said main circuit switch
section from said vacuum housing,  and/or the stationary and movable
electrodes of said ground  switch section are partially or completely
included inside an  insulating material for electrically insulating a
movable  portion of said ground switch section from said vacuum  housing.
47 2 1 NOV 2003 2. The switch gear as defined in claim 1, wherein two
operation sections, one actuating said main circuit  switch section and the
other actuating said ground switch  section, are provided side by side
within the outer  peripheral surface of said vacuum housing. 3. The switch
gear as defined in claim 1 or 2, wherein a pair of electrodes of said main
circuit switch section are  provided inside insulating material for
electrically  insulating a stationary portion of said main circuit switch
section from said vacuum housing. 4. The switch gear as defined in any one
of claims 1  through 3, wherein an arc shield provided around the
electrodes of said  main circuit switch section is electrically insulated
from  said vacuum housing. 5. The switch gear as defined in any one of
claims 1  through 4, further comprising an elastic conductor which is
electrically connected to  a movable electrode of said main circuit switch
section and  



to a stationary electrode of said ground switch section, and  wherein said
insulation rod comprises a metal shield for  alleviating an electric field.
48 21 NOV 2003 5 6, The switch gear as defined in any one of claims 1
through 5, wherein a pair of electrodes Which is
establishing/disconnecting are provided at a position  between an elastic
conductor which electrically connects a  movable electrode of said main
circuit switch section  with a stationary electrode of said ground switch
section. 7. A switch gear comprising: 10 a housing which houses therein: a
main circuit switch section which separates a  busline-side conductor from
a load-side conductor, and  comprises a movable electrode and a stationary
electrode; and a ground switch section which separates a load-side  15
conductor from a grounded ground-side conductor and which has  a movable
electrode and a stationary electrode, wherein the movable electrode and the
stationary electrode of  said ground switch circuit are smaller than the
movable  electrode and the stationary electrode of said main circuit  20
switch. 8. A switch gear comprising: a housing which houses therein: a
shut-off" switch section which separates a busline- 



2-5 side conductor from, a load-side conductor, and comprises a  movable
electrode and a stationary electrode; an open switch section which is
electrically connected,  to said shut-off switch section, is opened after
49 21 NOV 2003 a separating operation by said shut-off switch section, and
has a movable electrode and a stationary electrode; and a ground switch
section which is electrically connected  5 to said open switch section,
separates the load-side conductor from a grounded ground-side conductor,
and has a movable  electrode and a stationary electrode, wherein the
movable electrode and the stationary electrode of  said open switch section
and the movable electrode and the  10 stationary electrode of said ground
switch section are smaller than the movable electrode and the stationary
electrode of said  shut-off switch section. 9. The switch gear as defined
in claims 1,2 or 3, wherein  15 a magnetic-field generation section is
provided on the back of the movable electrode of said ground switch
section, and a magnetic-field generation section is provided on the  back
of the stationary electrode of the ground switch section, 20 said
magnetic-field generation sections generating a magnetic  field to cause
the movable electrode and the stationary  electrode to attract each other
when a conducting path is  closed. 50 




