21 NOV 2003 SW TCH GEAR BACKGROUND OF THE | NVENTI ON The present
relates to a swtch gear having 5 a function unit in which there PrﬂUVZMB
integrally provided a main circuit switch section for
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ng/ di sconnecting a connection between a busline-side conductor
and a | oad-side conductor, and a ground switch section for
ng/ di sconnecting a connection between the | oad-side 10 conduct or
and a ground-side conductor. A switch gear used for distributing power

to another electric roomconprises a grounded netal housing.

nmet al housi ng houses a busline-side conductor for 15 establishing a
connection with the busline; a connection ponductor, such as a | oad-si de
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control ling purposes.
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establishing/disconnecting a connection between the load-side
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
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
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 i1s described in Japanese Patent
Publication No. 28488/1995. The switch gear has a function
unit, the function unit integrally comprising a main circuit
switch and a ground switch, along with a portionof a connection
conductor. The function unit is housed in a box and performs

only an operation for establishing a connection between a



busline and a transm ssion cable. FIG 13 is a cross-sectional plan view
showi ng the <configuration of the principal section of the switch ??ﬁﬂﬁ?ﬁ?d
FIG 14 is an electrical connection diagramshowi ng the 5 principa

section. As shown in FIG 13, the switch gear conprises a netal housing 1
filled wth insulation gas; bushings 2a provided so as to penetrate

t hrough portions of the peripheral wall surface of the housing 1, for
connecting transm ssion cables; and a bushing 2b provided so as to 10
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t he housing 1. sl The-si ranch conductor 6 connected to an
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I nsul ati ng support porcelain mounted on a portion of the

peri phera'r_?@.' | 19f tdheshousidigdi il kenheesedn WithyPahheHumisiqngthe The
busl i ne-si de branch conductor 6 is connected to an I nternedi ate conduct or
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60a attached to a portion of the peripheral wall of the housing 1, by way
of uni || usigradreics &M hchest 4 oibdednign 1 héildedurwatk- ievsuilsduiicrhi ggschanber
9 and the first switch 3. A conducting path is divided into two branch
l i nes by thusHintgy réxadiatey Rfed oswluxs oro glenehea be ahlchougheppstéonaeefed to
a | oad-side conductor 2 supported by one of the_bushings 2a via the second
switch 4, tired pefvd pdtarsrl wedrcisurifissd o fchRebrEging dnot ABrconpaatsfde
conductor 2 supported by the other bushing 2a via 2 21 NOV 2003
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 € 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 supportedby 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



the third swwtch 5. The branch lines are connected to wunillustrated
external transm ssion cables by way of the | oad-side conductors 221ﬁmgﬁmﬁ3
shows only a single-phase circuit. However, as 5 shown in FIG 147 't
switch gear is formed into a three-phase <circuit. Therefore, for each
phase there is provided a circuit which conprises the bushings 2a and 2b,
the first swtch 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
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position onthe internedli ate conductor60.1n the ground position,the
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di sconnection position is an internedi ate position between the closed
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el ectrode and the ground conductor 10a. Simlarly, the second switch 4 is
swi t ched, why dfeansnpafise?db theburhiacts dha adind Doy ridspohdi sy swaychg3,

el ectrode, anong the three positions through use of the |oad-side
conduct or the sequrat ravditnzh st atamhatlye ettrdodeipebvibded at a correspondi ng

position on the internmediate conductor 60, and a ground 3 21 NOV 2003
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 wvacuum arc-
extinguishing chamber 9 is connected to a protruding stationary
electrode located at a corresponding position on the
intermediate conductor 60. In the ground position, the

20 swaying 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



conductor 10b. Further, the third swwtch 5 is swtched, by neans of
swayi ng action of a corresponding swaying el ectrode, anong three ppsiNgy Ois
t hrough use of the | oad-side conductor 2, a protruding stationary

el ectrode provided at a 5 corresponding position on the internediate
conductor 60, and a ground conductor 10c. In the above-described
configuration of the swtch gear, a main circuit switch section for

est abl i shi ng/ di sconnecting a connection between the busline-side branch
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conduct or connected, by way of the bushing 2a, to a transm ssion

cable disposed owhrsitd@idigy hosshfgodards mARIIONRRIE abpyevigedceaitn the
conventional switch gear the housing 1 is grounded, a potential difference
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switches 3, 4, and 5 and the housing 1 becones great, and hence grounding
fault is aptgteundi sendilbeoki 19t.and second switches 3 and 4 or the first
and third switches 3 and 5 are connected in series between the 25
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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 becones 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



of the sw
type of insulating gas nust be ensured between the three phases ofz?Nm;Zm3
t hree-phase circuit, between the swaying el ectrode and the ground

conduct or,

the stationary electrode. As a result, the switches 3, 4, and 5 becone
bul ky, and ensuring a sufficient isolation distance between the swtches
5 inposes a limtation on mniaturization of the housing. 10 The

3, 4, and

tches 3, 4, and 5, an insulation distance corresponding to the

and between 5 the swayi ng el ectrode, the ground conductor,
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of the housing.

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.

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
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 1s completed. Accordingly, the structure of the
housingl becomes complicated, and product cost increases.

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

ed in the contai ner 1 becones

s Vs s £S04 1 & 286t r¥khhAgat BBOGoRAl edndlictiors Rndreirwedn arc
energy. In order “to prevent occurrence of the explosion, a rel ease section

ficient strength for wthstanding a



section for establishing/disconnecting a connection between the |oad-side
conductor and a ground-side conductor. A switch gear (enclosed swi tghNgwZe0i
used for distributing power received by way of a busline to various types
5 of equi pnent serving as |oads or to another electric roomconprises a

grounded netal housing. The netal housing houses a main circuit swtch

section which establishes/disconnects a connection between a busline-side
conductor f or establishing a connection with the busline and a | oad-side

conductor £kt iQnesbablsehbNgsAifgNAEstbaRWtihA al @dtine td/colbd tSdrch
section for establishing/disconnécting a connection between the | oad-side

conduct or gRd BogaoYNdesSkdadaerductar aardcni-hlde egpnduetsrtequired for
nonitoring and controlling purposes. FIG 16 is an electric circuit diagram

showi ng an exanme s&kbtsh t Jegrear {efbiosedlt clswjsarhbommpd) sessadhousimg 201
filled with insulating gas, a breaker 2 02, a f irst switch 2 03, a second
switch 204dishdilautbhggpoewd chc2dFedWenaytel e Hws bin¢ domealr ek attefasce and
i nspection of |oad-side receiving-and-transformation equi pnent of the 20
switchbgearf ehvibiiest swinvim@oss teedseesndsvarethonielardrike naam d
swtch 205 are opened after_the breaker 202 has, been disconnec&gg.
Subsequent t§RPE¥hge§ | sirosdechmeha li BoHELndr edThe et dUTRT PoMSes

connect the busline-side conductor 206 ith the und conduct or 2Q8, thus
o oundi ng & TR Dher T et B8 SPHECRoreeran YhbonrostARE a8 8asehE et n D0a
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| oad- si de §QQ§HSé8Eng7Wi HrQHthﬁQf§ﬁe6aﬁé MWo2893ide 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 202, a first switch 203, 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 lcad-side conducter 207. Through these



operations, electric charges remaining in and induced currents
the busline and | oads are caused to flow to ground, and re-applicati bRVofi(3
power fromthe power source to the busline and the |oads is prevented,

t hus ensuring safety of workers. 5 FIG 20 is a front cross-sectional view
showi ng the principal section of another conventional switch gear exanple.

A main circuit swtch section 271 and a ground switch section

provided within a netal housing body 221 of the switch gear.

stationary el ectrode rod 230 is attached to and electrically

a closed position, a shut-off position, and a open position.
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243. The rvalhe ébadisr adeprevdnfad,i shusnesstizdngosafiesper it vonkend- 235,
by way of an insulation rod 273. The operation rod 235 is connected to a
drive Srechani smRilGi.cl2Gwis cheSromd nefesgiseotiopalt g esecthamim® BRe anong
. Further, the
oper at i on prdai 235 li gecthnacaeanpsher ¢pmyensianphgreketh Gf40%aBRlRay of a
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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.

Th

e

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 thirad

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



to either end of the insulation section 253. The shield sections
attached to the insulation section 253 for alleviating an electric field
devel oping 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 bell ows
234 fromnetallic vapor which devel ops from el ectrodes 226 and 227 when

the main o euldy i LED SO 27kcl %8s A AP0 3rGRIUITHERY Pt h.
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spl ashing © vapor on1the el ectrodes 226 and 227, which would

ot her wi se ;o6o1 Alciiifd DBR Ofe AU AMHEIRSERE D@l SONGNOIddW RaLIS3 The
15 main CIrCUIt smntjh section 271 is electrically insulated from the

housi ng boglyr ?a2111exﬁéﬁ1r§c% drl RU 24k firca\d drrdlvgihgy ivi @i Bbhyeet ianbr azed
section between the first sealing section 239 which is to act as a

chargi B9 Sesin@irandethi€ehi tht Gasamatiomudatian 382t and 2B2. sAisdcbnd
ring 249 is provided in the 20 vicinity of a brazed section between the
second seaddigicesisa) pPdBevhinl tise tsmrdEcas fathddmpuiq ent sestdnd t he
first ceramic insulation section 222. Athird ring 250 is provided in the
vicinity of53 lmazpdosectiivg bee vewikdtel amised tded £6drand té‘tﬁapieﬁéoé’éct i ons
240 and 244 which are to act as chaaﬁin 25 sections and thg qug
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are provided for alleviating an electric field. T first ring 247 and the
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10 aconductingpath. Anarcshieldsection 237 isprovided around

273 conprises an insulation section 253 and a shield section 254 att g@@ﬁ

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



section 222 for protecting the interior wall surface of the first

i nsul ation section 222 from being stained by netallic vapor. The thi Ra 2003
ring 250 is provided inside the second insulation section 223 for
protecting the interior wall surface 5 of the second insulation section 223
frombeing stained by netallic vapor. The ground switch section 272
conprises a stationary electrode 228 nounted on a stationary el ectrode rod
232 which serves as a | oad-side conductor, and a novabl e el ectrode 229 10

ted : t d 233 wh d
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section 2 The ground swtch section 272 can be actuated while the 20

interngl ajf -dHiohesead Shsthatvasusechausi e dothor?Meisg shabhadnky by

means of the bellows 236. Afirst ring 248 is provided in the vicinity of
a brazed sgatdiondetawen, the first sealing section 241 which is to act as
a charging section and the first ceram c insulation section 224. R second
ring 251 25 is mMeviglediid shetehcsrrtyoof 24 Zronmer 5%t i dnSbatweearihe

second seal ing section 245 which is to act as a charging section and the
first ceraiiectimsis %% mossteidonnlastat 1onaay s IRf L DB (Z0HLG¢ HBA n t he

vicinity of a brazed section between 9 2 1 NOQV 2003
serves as a load-side conductor, and a movable electrode 229

10 nmounted 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, bywayof a first sealing
section 241, a first insulation section 224, and a second
sealing section 245. The movable electrode rod 233 1is
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 Z246.
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 toc act as a charging section and
the first ceramic insulation secticn 224. A second ring 251
25 is provided in the vicinity of a brazed section between the
secondsealingsection245vmichis113actascachargingsection
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 42 and the fourth sealing section 246 mb%ﬂ@?rm
to act as charging sections and the second insulation section 225.

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 bei ng
stained by netallic vapor. The third ring 252 is provided inside the
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the main circuit switch section 271 is closed and where the ground switch
section 28 i arRPen, areepesiitedcBporeal leupptiag tnositherhosfiehd.fl ows
to | oads by way of the stationary electrode rod 230, the elastic conductor
238, apd the Fhatkitopany 24ecinddder sdc2Ba. r 2Og Tel eper prognded Lheidei tch
gear having the foregoing configuration will now he described. During a
nor mal opettat ifdns tt e safdertdidros ecad 0238 2ids foacpuategtiingatBgwhnaeygLor
direction in FIG 20, to thereby bring the novable el ectrode 227 into
contact wiwall reirsfans onfirshe 5 ol sl it bken et hiph £h4 FHORLPEINT

el ectrode rod 233 is actuated upwardl to_therehy se ate the _mgvabl e
el ect r ode sZRg ethdyy fRORREhECSVAPPERar %hﬁl @Ptllrﬁldél%.é)%]elf)o%?’vgaﬁal i ed

fron]thel?ﬁgfégagﬂémg%ééké(¥%gﬁlgtf%ﬂ gg%éf%ﬁ £¥ge§ogfp%8tg%t§%¥ %Rgs
10 interior wall surface of the second insulation section 225 from
being stained by metallic wvapor.

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 busline 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 be 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

95 electrode 226. Further, the movable electrode rod 233 1is
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



equi pnent serving as | oads, by way of the stationary electrode rod 230,
the novabl e el ectrode rod 231, the elastic conductor 238, and the 71 N0V 2003
stationary el ectrode rod 232. At the tinme of nmintenance and inspection of
equi pnent, 5 the operation rod 235 is actuated in an upward direction in
FIG 20, to thereby separate the novabl e el ectrode 227 away fromthe
stationary electrode 226 to a shut-off position and further to an open
posi tion. Subsequently, the novable. electrode rod 233 shown in FIG 20 is

actuated doynyehdhy. sd Oyl thenghyishrbpa/dine rreNabd e tel sied F e 239 ddi o
contact with the stationary electrode 228. Accordingly, the grounded

novabl e elggtzoole tRdmdIdbile eleetirberl kydcopngcties sliddt ihecHAid@Ary
el ectrode rod 232, and hence electric charges remaining in and i nduced

currents agBsjngnéinthbeskeaadsnare edwuseddde fdwiv232 15 ground by way of the
stationary el ectrode rod 232 and the novable electrode rod 233. Further,

t he novabl e el ecAtdihe 22he b§ meparanedcerandtispectionay egudpmerds 226
to a open position. Hence, application of power fromthe busline to

vari ou® types @Peéqtli§ﬁeh@daéggngsa§CF§a§§di dnppay apredd 20 nasddany in
enabl i ng a_mai nt enance worker to erfornbnainte nce . safel In the switch

gear havin51§he2%bo@%-%%%%??ﬁeﬁepgﬁﬁFPgE St BNa ﬁge&ﬁﬁiﬁp Fé@ t A F 229
and Lhe SLPLLOTALY oL SEiLots, 228 olodie Bl oud e SERIAN 212 e (he
oL AERSECO T hglhe BeLIEORAT SUESeaibSl )" bHE Tncipe = the
el ectrode gggc@io&@%@cﬁ%sﬁ‘@v}nC@nliIé? MM LA03F vated 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 statiocnary
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



section 272 are made of, for exanple, Cu-Whbased alloy, thus rendering the
entire switch gear large and expensive. SUMMARY OF THE | NVENTI ON 5 WhﬂﬁV?%J
present invention has been conceived agai nst such a backdrop and is ai ned
at providing a switch gear which dimnishes occurrence of a grounding
fault by means of isolating a vacuum container froma ground potential.
The present invention is also ained at providing a swtch 10 gear which
can be made significantly nore conpact than a prevailing switch gear, by
meahs of hQUs th @ Mgk LCinheld bf,SHbchxarpliepnCand-aagedund lew,t thusecti on
in a single vacuum container. The present invention is also ained at

provi di ng rerfdddialy tibe geat 1 i shitshspaplel argestangc tperntsiare a prevail i ng
switch gear, thus dimnishing product cost. The present invention is also
ainmed at providing a swtch gear which conprises a main circuit switch

section and a ground switch section in a vacuum_thereby preventing
occurrence of 20 an eXp|OSi5HMMQBKGEEMéﬁEhJ@Bﬁ@ﬁ#“S% be caused mhen an arc
short _circuit arises in a housing. Accordin Iy, sent . entlgn
provi dds a swit e GRS P & Hy! O%iQ%% o%%?ﬂ@l ﬁg?énF < _
Circuit o ty%éé’éé’%ﬁéﬁﬂf%h"sme%} 1 S HOTO St ahett P &t i%%%[‘wg% Bet veen
oad-si deo EHHIUAER® afd HHVEH e %?eai't t@“%&ﬂid&%hbéc?gé o The M55 °REV 2003
remai ni ng CéE%%%ﬁH aaﬂﬂnnm1contalner 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 amain 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 circuilt switch section for
establishing/disconnecting a connection between a stationary

electrode connected to either a busline-side conductor cr a

load-side conductor and a movable electrode connected to the

12



a ground switch section for establishing/disconnecting a connecti,o

between a stationary el ectrode connected to either the Ioad-sicke%ﬁ%@hﬂmbr
or a ground conductor and a novable 5 electrode connected to the remaining
conductor. In the switch gear according to the present invention, the
vacuum housing is electrically isolated froma ground potential, and the
potential of the vacuum housing equals to an internedi ate potenti al
between the electric potential of 10 the charging sections belonging to the

mai n circgéméyg Seftdy angd, g he ground switch section and the ground .

4

potenti al outsﬂ%@ﬁfhe vacuum housing. A potential difference between the

vacuum housi ng %n%rBﬁﬁd%‘ﬁiﬁEﬂgsé@@ié@nﬁoﬁ@%t&m@mﬂ@}diﬁélﬁl@é@ﬂﬂﬁg
bet ween the vacuum housing and the ground potential 15 do not increase,

thus redugi fghhdiet {bs b AfweRGrHITtento i r ae 1 graundiengofinet t ed Heee irehar
circuit switch section and the ground swtch section are housed in a

hi ghl y- i nguleatliodg ~sdaeimomnet fwnee: A gemuid ezbndisctat i and di sraviakelbet ween
conponents can be 20 di m nished. Therefore, the switch gear of the present

i nvent$ on edag the dademect ednpacthgreanainihganceadugtprevai ling switch
gear. Even in the event of an arc short circuit arising in the vacuum
housi ng, no gas Instpeesentchngehe sacoudisentai Hee, ProseRrhet®B§neEPR nati ng
the risk of explosion, which would otherw se be caused by an arc shgrt
circuit. Pheferabiyn howsbper &S Gl eddtiGnslyY ohgchetasdt iffe™ e Jharh
circuit switch section and the other actuatinﬁ t he gﬁound 13 2 11NC¥ 2003
switch se®citemtiade pneyithedreitgdtiy lsPdetRft RRAERe BUPARY SqUaLlsS Lo

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,
95 thereby eliminating the risk of explcsion, which would
otherwise be caused by an arc short circuit.
Preferably, two operation sectiocns, one actuating the

main circuit switch section and the other actuating the ground
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peripheral surface of the vacuum housing. In the swtch gear accorgi Noy (B3
the second enbodi nent, the operation section of the main circuit swtch
section and 5 the operation section of the ground switch section can be
arranged adj acently to each other, thereby facilitating interlock between
the drive nechanisns of the operation sections. Preferably, an el ectrode
pair of the main circuit switch 10 section is provided inside insulating
material for electrically insulating a stationary portion of the nmain

circuit switeRnSeelhQRn,r YRd e oprawkn S04 BY. slhidet A thiid dhgearter
according to the present invention, the electrode pair of the main circuit

switch SeﬁEEQ?hie%allo%%Q@aclﬁ df dHe vasukmtliogs bageri al , thus i nproving

wi t hstand vol tage perf ormance. Accordingly, the insulating material can be
made |arge, andnttievaeintiohhgest noecend beg nieol et lve npeoin d tedrabiment,

di m ni shing product cost. Preferably, an arc shield provided around the

el ect rodeth20opérahéonasactiooupf shetmhisecironitsswleehrseationisnrdl at ed
fromthe vacuum housing. In the switch gear accordi ng to the present

i nventd onthet loweaad isin efelt bor| et thealgnputkus et balf FEMTLRE \FRTURR

housing. Even in the event of a discharge occurring fromthe 25 electrode
pair of thsraagedci2diRceBilycHSeCBEn PEERe affl(’:gr@HYeI{ECJtﬁ’etQ/%]c%%m

ot oVt ng PRETNOCHO RN GBRT 06 | (EFFBr TR o Fhe Bi FBR qRtA TR 1 NOv
2003 Pref greggli ,nst.he sw tch gear conprises an insulation rod
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
performance. 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

90 of the main circuit switch section is electrically insulated
from the wvacuum 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.
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which is connected to a | oad-side electrode of the main circuit s 1t$ﬂ 2003
section and is equipped with a netal shield for alleviating an eléctric
field, and an el astic conductor which 5 is electrically connected to a

| oad-side electrode of the main circuit swtch section as well as to a

| oad-side el ectrode 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 accordi ng tpedfag-dM185ehe BMEBEhOfear tdttnmit €45 dimiakerl atfictheod
stationary section of the elastic conductor close to the main circuit

switch segiHi@h i§ dreddeted tHan Idwd-ofdé kd dotxulds pdnthodaitheiscatitonary
section alleviates concentration of an electric field on the end of 15 the
shi el ds ofswilteH nsetatban amdl dsd pgevepednetidil i e vepoal ohitgledd fpom t he
main circuit swtch section fromadhere to the surface of the insulating
material aflltehd dtrisng ani ehecodicPfeeédamiyd amelisddicacPBRYES@ToVhERR nain
circuit switch section is provided inside an_ insulating material for 20
el ect rPcalilsyeilpstiraciedd Yacapnaptedpes & dAaes siAe %?ﬁtEPii‘éLﬂft&ﬁ Papn

section fromthe vacuum housi ng, and el ectrode pair ., of .th roun
switch seéﬁﬂﬁﬁuﬁs5&P§§%BéGCFﬁ§Pdé5aﬂefﬂ§ﬂT&Fiﬁggoﬁaféﬁpgle%SF%égg@tP'calIy

o0 2T TN BOLLL AL, e BEUO I S0 et 0 o e cuum
i homo” et Gl 36 FRLeRRE cibchie Shaled Sebkelo REFREGRTe,
perfornan%%EQ}z%fgﬁgké¥wﬁgé%té§ 2lalN M 2003s€¥h8Ntnsulation 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 themaincircuit 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



Preferably, a pair of electrodes which can be opened or closed are provided
at a position in an elastic conductor which electrically connects 7 NJY 2003
| oad-side electrode of the main circuit 5 switch section with a | oad-side
el ectrode of the ground switch section. In the switch gear according to

t he present invention, the busline can be connected to or di sconnected
froma load by neans of an el ectrode pair provided at any portion on the
10 el astic conductor as well as at any portion of the main circuit swtch
section, éQgg pnproving the withstand voltage performance of the swtch
gear to a mich greater extent. The present invention has been conceived to

solve the drawbagkepbplhe £awantdORAlecWIdEs g@dkchaen Beabp@dedtor 15
providing a switch gear whi ch can be made conpact and i nexpensive.

Accor di ngkypsthes s @3entidaivettd pspravindes an edasthc geaductorwiiioth a
nmovabl e el ectrode and a stationary electrode of a ground switch section
are snal | eletbabcal ipuadrre et eat Tond- 20dard ez tetcals ofidihe BRéDIGIOYRIGT a
main circuit switch section. The present invention also provides a switch
gear, 5 n swhtch secbiablvwit ectoades did <l eglarodnHly tEeedFewad Ifikchopen
switch section and a novable el ectrode and a stationary electrode of a
ground swséchismection are smaller than a novable 25 el ectrode and a
stationary el ectrode of a shut-off switch section. Preferabky

A,
magnetic-fiel d Fenehatswht gecisdn 3ECOTRBW d&dt BIf BRItk Ve He Hbvabl e

I f th 16 21 2 ] . ' | ¢-
Seﬁgﬁgﬁggﬁggeéggéggggggn ge coyggct%%?t%WbEc 1%%gﬂﬁgEtéHK%f%ﬁmgﬂfgé§ field

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

95 electrode and a stationary electrode of a shut-off switch
section.

Preferably, a magnetic-field generation section 1is

provided on the back of the movable electrode of the ground

16



provi ded on the back of the stationary el ectrode of the ground swtch
section. Wien a conducting path is closed, the nagnetic-field genengtg Mo
sections generate a magnetic field 5 so as to cause the novabl e el ectrode
and the stationary electrode to attract each other. Preferably, the
novabl e el ectrode and the stationary electrode of the open switch section
and the novable electrode and the stationary el ectrode of the ground
switch section are 10 formed into a single shape and froma single

mater i al . BT ELAr Aok e JIRYablifa sheel £0deeand gl ralaloonast i i ecsr ode

of the marn Circuit switch section”are made o material differing from
t hat fr05&)%'v§tieﬁh_§nW@@a@:kebgcﬁﬁ@%aﬁ%éf%eiteﬁﬂm yfeteetgesien®f the
a

ground swtch section are 15 formed. Prefer y, the material from which
t he novabkgitehecds@beomnd tiesrst at | opadycel agt rogieh ofist helsbet; of theswi t ch
section is different fromthat fromwhich the novable electrode and the
st ati onar yaghet¢trede 0l theacepeioswstchisest geneantie2 nagneaovabfield

el ectrode and the stationary electrode of the ground switch section are
formeds Psef ersabty, causmusthg corvagdponddecbradeacandn Kbesigigat BRI&ERY
DESCRI PZTQN OF THE DEL-WNGS 25 FIG 1 is a front cross-sectional view
showi ng t héectrpdet tive adgft nated maaiciqgddieBecti on of a switch gear according
to a first enbodi nent of the present invention; FIG 2 is a top view

showi ng the strBeefiesabiyy héhsr mavadtle 19122t ReNe 2008 £8& i HrofORA %W t ch

ear according to the first enbodi nent; IG 3,is a side.,view show, ng the
gt ruct ureeg,,ecﬂg.ﬁ@de of the open swgtch sectfon and thendvable'1eSr8add

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 fromwhich 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 DESCRIPTION OF HE DRAWINGS
25 FIG. 1 is a front cross-sectional view showing the
structure of the principal secticn 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



principal section of a swtch gear according to the first enbodinent; 5
FIG 4 is a front cross-sectional view showng the structure Ofn;[j:

princi pal section of a switch gear according to a second enbodi fNQ# 003 e
present invention; FIG 5 is a top view showing the structure of the
principal section of a switch gear according to the second enbodi nent; 10
FIG 6 is a side view showing the structure of the principal section of a
switch gear according to the second enbodinent; FIG 7 is a front

cr 0ss- sectdnalony i Showtih thear ddestal g ofo t Fige PEL BEt PekbsEthbaR ;of a
switch gear according 15 to a third enbodi nent of the present invention;

FIG 8 is a sideng.ewshgwiangside steuctshcaviaigtbhe ptimcitpaie seftiche of a
switch gear according to the third enbodinment; FIG 9 is a front

cr 0ss- sectgranadipsd levs stioibngotfha 24itsth ugeéareacicotideny ithei pa¢ £écsiton of
a switch gear according to a fourth enbodi nent of the present invention;
FIG 10 i smbddimsntcr oss-sectional view showing the structure of the
principal section of a swtch gear according to a fifth enbodj nent_ of the
presend inventi dfG.254 Fie al1ffenh faremts weskliantti JAgW T SHOWERSE t he
structure of the princ section_of a switch gear. accordi ngcgto a_sixth

i pal
enbodi nentSthuqq%E%Péslégg PRYBREPBA; SEFELCRPT & 8 9ePGsECSRELTBAal

view showing the 18 2 1 NOV. 2003 structure of the_principal section of a
switch ged® & HFRIY e“ﬂl?f’%”%%"\’/ten‘?% gﬁﬁoﬁ?ﬁéﬁfﬁ:ofmt ﬁéltd‘roglgent i nventi on;

FIG. 5is a top view showing the structure of the principal

section of a switch gear according te 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



FIG 13 is a cross-sectional plan showi ng the structure of the principal
section of a prevailing switch gear; and 5 FIG 14 is an electric?LN
connection di agram showing the prevailing switch gear. FIG 15 is P¥3ﬂy
cross-sectional view show ng the principal section of a switch gear
according to an eighth enbodi nrent 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 enbodinment of the present invention; FIG 17 is

a front ccossesaeti gRalny i Show N ddil ool eal ¢RG4 o dfcomaliter

conventional swtch gear éxanple 15 according a tenth enbodinent; FIG 18
is a perspgchi ¥@v¥hew sh@wWditddie dF ithd pteseeect ivvesbown;in FIG 17, FIG
19 is an electric circuit diagram showi ng an exanple conventional swtch
gear; and 20 FI©&rg2013 S A af coobsesessisaatli phah shewisbovhag tithectyrd nci pal
section of another conventional swtch gear exanple. DETAILED DESCRI PTI ON
OF THE PREEERREDp EMBEDPRENESct(ifir sif Entrotiveeht in@sswig-higeara spant
cross-sectional view show ng the structure of the principal sectign of a
swit ci gear accBi@i ! itoaa elestrépBédraBREecChionndlprEaBMIe¥IRGtiYh: FI G
2is a top viewof the same; and FIG 3 is a side view of the sane. 19 21
NOV 2003 PrevALlipawshatchef@@3&hce nuneral 10 designates a vacuum housi ng.

A main circuit switch_section 20 and. a %rgund sSwWi tch. seqﬁion.so.arq.housed
in the va5ﬁ9n1%%d§iﬁngQPtTﬁEOﬁﬁrﬁeCtlo al view showing the principa

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
conventicnal switch gear; and

20 FIG. 20 is a front cross-sectional view showing the

principalsectnnlofanotherconventionalswitchgearexample.

DETAILED DESCRIPTION QF 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.
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circuit switch section 20 conprises a stationary electrode 21la 5 provided
at the leading end of a stationary electrode rod 21 connected to a¥1Ngvzw3
busline, and a novabl e el ectrode 22a provided at the |eading end of a
novabl e el ectrode rod 22. The stationary electrode rod 21 is attached to
and electrically isolated fromthe vacuum housing 10 via a seal i ng nenber
41a, 10 an insulting material 51, and a sealing nenber 41b. The novabl e

el ectrode rod 22 is connected to an operation rod 24 along a | ongitudinal

direction via apni#sdlathamg,0de23refibe n@neral il desd g2 ties aonmaaied to
an operation section 61 which switches the main circuit switch section 20

anong a chegedndd pRsidiveirzushuswatthpesttion,2@rhd adyscondestiorh
position. The operation rod 24 is connected to and electrically isolated
fromthe gaetuiBnhddsiaye Wowsadaibelthewsvakiyura bewsing fdhberThetZeaimn
insulating material 52, and a sealing nenber 42b. The operation rod 24 can
be act uat edruhiilteswhech reteartriain 20rcenphise2@ stationamheetgetgRiBots? ng 10
is maintained. The insulation rod 23 conprises a cylindrical insulg%ing

mat erifl pBavided atintherleedingseneé| @5 230 aakdnabyi featredsnapd
cross-section when viewed along a longitudinal directio The net al

shi ol ds 2BBNAEELEEt Aehado¥ol aNEhoRPArRI TEVRLE R HETR AT | 7P Y1 97d 230,

The shields 23b are attached t% the ins Hating nﬁterialcﬁgazéor The
alleviatiA§ dmel sepPLRY 190 dodevl BRVAG LN STROhRELEI dif Dodfdar y* Bt ween

" Ao tiptnd gt O T S i WeiA W dt s fpce 20
T ERPLIF SRR R LY © anaosu01R] meel opse e
10 an insultingmaterial 51, and a sealingmember 41b. Themovable

electrode rod 22 is connected to an operation rod 24 along a
longitudinal direction wvia an insulation rod 23. The
operation rod 24 is connected to an operation section 61 whiéh
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 alr-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
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a conducting path. 5 A cylindrical arc shield 26 is provided around the
main circuit switch section 20 and nounted on the vacuum housi ng 710NFor00]
preventing splashing of netallic vapor, which would otherw se occur at the
time of opening/closing of a conducting path. Aring 5la is provided in a
boundary area between the 10 sealing nenber 4la and the insulating materi al
51; aring 51b is provided in a boundary area between the insulating
material 51 and the sealing nenber 41b; and a ring 52a is provided in a

boundary gkegnhbetvhers ¢ heg inksid ftd N@ 3Pt ahidaprb2eandnghthe siad u gt tegrber
42b. These rings 51a, 51b, and 52a are provided 15 for alleviating an

el ectric fhbekdidevelpiangdi bhehechdondaryl fAreasmatdljict empay winiech
interior surface of the insulating materials 51 and 52 from stai ni ng,

whi ch woulddveflbeswisen lite wais ed dopitesdl teh seporon ZReC kp dom @ rsaweeh
section 30 conprises a stationary 20 electrode 3la provided at the |eading
end of a st abnduatyngelp@dty.ode rod 31, and a novabl e el ectrode 32a provided
at the |eading end of a novable electrode rod 32, the stationa

) . , ry .
el ectrbde rod 32 anbindsiasdadre Hrietd dfe 1soBTey iF&chgrarrangRe ™3 ip

parallel with the stationary electrode rod 21 and the novabl e 25 el ectrode
rod 22. TRérsuati §WatEheSE&iode 2@0@@13%‘%§£i%o‘: D AR SHEIEH NS as

20 1 51 oeAPed OcaRe STHET i i WA 0 L4 r BB Pba 120 ¢ Sebvi qut 3 1P dame "
o1de a5 el 2hiat AY2008 0 WUEN, 4 e Sliad Al et s e s Lhe
's fixed gppandyel egtrifal |y SRS SLEYi 4 rOMANeINRG UFR DaMSRded Orvd
10 sealing member 4la and the insulating material 51; a ring 51D
is provided in a boundary area between the insulating material
51 and the sealing member 4lb; and a ring 52a is provided in
a boundary area between the insulating material 52 and ther
sealing member 42b. These rings 5la, 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 3la 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
inparallel 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
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a sealing nenber 43a, an insulating material 53, and a sealing 5 nenber
43b. The novable rod 32 is connected to an operation section 62 hamnyy 7603
switching the ground switch 30. The novable electrode rod 32 is connected
to and electrically insulated fromthe vacuum housing 10 via a bellows 72,
a sealing nenber 44a, an insulating material 54, and a sealing nenber 44b.
The 10 novabl e el ectrode 32 can be noved while the internal air-tight seal
of the vacuum housing 10 is maintained. Aring 53a is provided in a

boundary araa Pet Weens t hei ossalideJeries 2433 fRbetei h k3 Waatiithgw freeer i al
53; aring 53b is provided in a boundary area between the insul ating

mat eri al k223 oanelo ikel Seatéag nEMderad3bnaante rect ngdb4ad 31frsofided in a
boundary area between the insulating material 54 and the sealing nenber
44b. Thesernr ahgseb3atrb3hllgndnsdhadree frowm tdbd vaonuml heusanignglania
electric field developing in the boundary areas and protecting the

interi or suséaténgfmdnizer rﬂéiaratahngnaﬁlﬁﬁiegima‘sesgahn& 5204 anFe hiRdng,

whi ch woul d otherwi se be caused by netallic vapor. The novabl e el ectrode
rod 225 of memberaidibei r Boptmevkbéh redcd? ohs 2ernBeeledt FP cal|gPPRRheeRed to
the stationary electrode rod 31 of the ground switch_section 30 by neans

of 25 a deretiam &2 dogstsivd WBrdiEtdie stEound BSehket whlre T MV 1Ri rcuit
switch section 20 is c] gsed and where e ground swi tch ection 30 is
open, an ELEEFPEEcER et fllsp@"mqt%%‘“ﬁtéﬁi%%ﬁ*?%f%c%?%%ﬂ%ﬁ 21 of
R s RN R AT e T
swi tch ge%’a,té‘ﬁ ivr%\ﬂjﬂm&'%a%rial 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 conducteor 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
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10 is not grounded, and the electric potential of the vacuum 5 container
is equal to an internedi ate potential between the electric potenti al 188V ¢008
chargi ng sections belonging to the nmain 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
occurrencgpoind €heuUsthBPohakkt eléhe radien roidr GUi b fswhiec lyreenid mwiz(ztand t he
ground switch section 30 are constituted within a highly-insulating
vacuum décanhdnhadoce a required insul ation distance between conponents can
be di mi nished. Therefore, the switch gear of the present invention can be
made nore conpati thambare-algsevibéd mpyswih deagedrhe Mg hohes igvient  of
an arc short circuit arising in the 20 vacuum housing 10, no gas is
present ih0the nezwmwotedi mad 1he ekl eRAhsREiay Ahdhe Sefun

expl osi on, which would otherw se be caused by an arc short circuit.
(Secofd ErombrbRAE) 1F €uali §0aap, phtcEReddasec PSRRI LAleReiihd e 25

structure of the principal segtion of a switch gear accordin to second
embodi men®l®FLEhe E)?E%%E%aﬂ‘n?/ n"_tl'l"%ﬁ:%ﬁ‘ﬁn% SEEHORP P AT I e t?berre; and

1S oo L A AL BT B BRI i ettt
e e ool BB Kl M SRRL bRt AR st gad 1, (e
The A potential difference between the vacuum housing 10 and the
10 charging sections and apotential 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
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operation rod 24 and the novable electrode rod 32 are provided 5 in
parallel with each other on the sane side of the vacuum housing 102 AAGV 2003
protrude fromthe sane 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 novabl e

el ect rodeswodcB2sedbéont 20i andriyhel cod ratizon oo @i andé 2 heor AUy

el ectrode rod 31 protrude outside the vacuum housing 10 fromthe side surf
ace t her eeheapposid ewtihah seoniomiddateeroyicest dnitde peEerLanPh ey
nmovabl e el ectrode rod 32 protrude. In other respects, the elenments which
are the saffetlas viamosm hdesénigbk@ iimacohdeceyoRldptFPR FEIRF2E1Bmboti frent

are assigned the sane reference nuneral s, and repeat expl anat i ons
t hereof aperefipnerod ¢ pad ﬁBesIWY%kPnl@é’e{lreWcﬁg ”tOr‘FEq’&r %g?(ﬁfs‘?‘{/l@%%cri bed

confiquration, the gperation section 61 of. the_ main.circut ' ection
20 and t hénoperadiled e &f Cb?h?%eoﬁr%{ﬁ‘ﬁdsag\?ﬁ £ &8 itohnesg%i(gl‘g%ﬁbe

d ad] t h pother,. thereh 1t at ] '
The-dr i vePRechar WhenooeraPrife sl SnE el Sl de S L TR D EE e pet e
Enbodi Fl. G [ f £ - t] k ' t
of the pr PhEPsae L8 R e T O R e &
Lhird embedl RElePbobh Riesenl Aouanid onrnandchk ConfirkSel acerdacviau of

the sane. "Th bis omtted fromthe switch gear of the present
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
stationaryelectroderod31protrudeoutsidethevacuumhousing
10 from the side surface 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
thesamereferencenumerals,andrepeatedexplanationsthereof
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 Emkbodiment)

FIG. 7 is a front cross-sectional view showing the

structure of the principal section of a switch gear according
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enbodi nent, and the el ectrodes 2l1a and 22a and the arc shield 5 26 of the
main circuit swtch section 20 are provided inside the insulating gt N h
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 nenber 41b. In other respects, the elenents
which 10 are the same as those described in connection with the second
enbodi ment are assigned the sane reference nunerals, and repeated

expl anati qns _t her eqf itte t i & C &%ﬁ¥. Vi t 8 i
previ ousl fbésgﬁﬁggqegé§?3@%h&eg?t%@e é%_%%%gglz a an 'fgg# consti%ﬁting a
pair) 15 aOfSJ'{J}—:‘e ‘{ﬁé‘gl&f[ Wit oswitch section 20 are housed in the

i nsul ating materi us tendering the vacuum housing 10 conpact. In a

case where the %@Pﬁ@%‘iﬁ 09 ggfgltit%c_f frORAhd BovER U£ss tWaKpRgsehhe

depth of a housing to be wt wn Is dimnished, thus reducing the cost

for manuf agidydiedhe amd thachus:-heuserg218. ahffore 4 harfdriredi aeat shEeGd 9 is
a front cross-sectional view showing the structure of the principal

secti og ofz@ cpnithehmgear cageoandi Bgitth setauibnh26mbedi peavidedt haspdesent

i nvention. 25 A supporting nenber for supporting the arc shield 26

provi ded arrunichdiiies eleg tnidgesi 21lasand Ta afc t sieiehdn26i doublessast eh
section 20 is provided around the outer peripheral surface of the arc

shi el d 26.sthhectsuppdior geibedatinki apde beac261e 1f NOA 203 kdmi n@dfe£hef t he
insulating material 51, thus securing the arc shield 26. The arc shield 26
i s el ectrivdadinitivnod at pdnctiombeeweer dihs Housi it oy mategtifel Srledpdct s,

the el enments .
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 2la 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 wvacuum housing 10.

(Fourth Embodiment)

FIG. 9 is a front cross-secticnal view showing the
structure of the principal section of a switch gear according
te a fourth embodiment of the present invention.

25 A supporting member for supporting the arc shield 26
provided around the electrodes 2la 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
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whi ch are the sane as those described in connection with the 5 third

enbodi nent are assigned the sane reference nunerals, and repeated

expl anations thereof are omtted. In the switch gear having the 11 NOV 2003
above-descri bed configuration, the arc shield26 is electrically insulated
from the vacuum housing 10. Even in the event of a discharge arising 10
fromthe el ectrodes 21a and 22a of the main circuit swtch section 20 to
the arc shield 26, the vacuum housing 10 is prevented from assum ng a high

The. swi  chO504F" Cfire o izaaﬁpn%%q“%a d A S
Conponent &% @?ﬁl@ﬁ%?ééd. Bk, ol g 2'6”5?’ %%%%Sﬁ%ﬁé G ieateted
Showi gt e pSEUCLUEGLRY LSBT 861 pafnsn?EﬂéP“ré’épé‘cﬁﬁ"etﬂg Gepenagesr di ng

20 to a fi od men resent invention. Eit ate-11ke end of

the el asti¢:can t 8 r.a€ | negt theifBi RiEhl ekt
switch seg |%ﬁ %g% Eﬁﬁ % g a?otﬁggéwfﬁiﬁyéggglgﬁ %%ﬂ?s séndmnthed bet ween

a pairg of th%?@dé%aalﬁéﬁ{:eér@%%s%@%e%lEhe%@Q@wc@ham@rmsr 26d

(con5|st|ng 0 he conductor platés 8la and 81b) is connected to the main
circuit swehaht3ecC k] sttt itk e ddEragonectoed.pl ate pair is connected
to the ground switch section 30. The outer dianeter of the conductor

pl ates 8la and 8ib ithegregietcR6 ZkaMOV 203 ¢ hathiehatamdve-hdesosibadi on
rod 23. The conductor plates Bla and 81b alleviate concentration of an

el ectric tbealfdgorattien,etie efr ¢ beishid@ss 23 ifr idml I ndoisatliaded Hoom3 and
pr event

the vacuum housing 10. Even in the event of a discharge arising

10 from the electrodes 2la 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 themaincircuit switch section 20with
the ground switch section 30 is sandwiched between a pair of
conductor plates 8la and B8lb. One cocnductor plate pair

25 (consisting of the conductor plates 8la and 81lb) is connectead
to the main circuit switch section 20, and the octher conductor
plate pair is connected to the ground switch section 30. The

outer diameter of the conductor plates 8la and 8lb is greater
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adherence of netallic vapor to the surface of the insulating 5 material 23a
of the insulation rod 23, which would otherwi se be caused when the nain
circuit switch section 20 is disconnected. In other respects, the ¢leNfg@n
which are the sane as those described in connection with the third

enbodi mrent are assigned the sanme reference nunerals, and repeated 10

expl anations thereof are omtted. In the swtch gear having the

previ ousl y-descri bed configuration, use of the conductor plates 8la and

81lb f | i f_th | |
eﬁecugﬁ'e thed SBafng ? éSat”ra%’%%tafgﬁaaé%@ﬁdﬁi9%%33%019%%%&{923;%%‘2%@?nS
Ly. t
??Z%%ﬁ%ﬁ&”‘ﬁ it @li Biva A Ao éf@ﬂ %]?%@iﬁéﬁ Sfaln RS
1 1
P erls (58 SR g ”‘3 Blia .2&? %‘of"% S ?é’%h%%‘%%%%@%%ﬂged
when 20 thghg%'%] o%“}ngtg%a%hvé g eg 2Rei Sy fé&@%‘fcﬁﬁé 1ﬁ§\5‘§atiﬁ@r0V' ng
VO ta e

the withsf g€ pertormnce switch gear. A netal plate”having

a lar r e I t PNGLGT 8rohatwiS8da or
81D, %r I‘E%Ilt% %gl r%é%t E% mg%érgﬁagagg%atﬁhgbggﬁguc‘f&%@pl at es. %5 (Si J>~<th

Enbodi menh FhGusdd ighénfrod Gl09s- saeidanal swiiewnshewiotg dphe20st isct ure
of the principal section of a switch gear according to a sixth enbodi nent

of the praseebnneerid onIn2étBérNeYs3R08sThehensbbathas whdcB3apé the main
circuit swtch section 20 is provided inside the insulating material 52.
Further, skthe £ etiosedeesdaibbdtire conaend ion wihh ot tha ré0emisopinented
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 8la and 8lb
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 8la 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 1is disconnected, thus
improving the withstand voltage performance of the switch gear.

Ametal plate having a large resistance value may be used
as either the conductor plate 8la or 8ib, for reinforcing the
strength of the conductor plates.

25 (Sixth Embodiment)

FIG. 11 is a front cross-secticnal view showing the

structure of the principal section of a switch gear according

to a sixth embodiment of the present invention.
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inside the insulating material 53, and the el ectrode 32a of 5 the sane is
provided inside the insulating material 54. In other respects, the

el enents which are the sane as those described in connection with{Rgy 003
third enbodi nrent are assigned the sane reference nunerals, and repeated
expl anations thereof are omtted. 10 In the switch gear having the

previ ousl y-descri bed configuration, within the vacuum housing 10, which
may be in a power-on state, a disconnected state, or an open state, the

my be in a pover-on state, s an open |

{Bces each of hePAPsL T QVR HERL TS e DReCt Rt Fo C1s el arra Jeet 8y The
each ot her *Fs"Provbed 5 Al or _

Jection 140 teabkostned e B Tt ds A R R B 207 e TR

consequently of BB BUE! 1la OSAILIEAGARME &R IS tAlorDOOULE BPEGy Oded

groundi ng us 1 nproving thstand vol tage performance. 20 (Seventh

Enbodi ment}, Flie th2 iiistifbtanly eA8SrSectipnaindieve shpytngodbes2stsact ure
of the principal section of a switch gear according to a seventh

enbodigrenthef sk pisepaty iduentriinie Alsn ircdusect hgnm@Beeondi §di.ngInf a
novabl e el ectrode 25 92a and a stationary electrode 91a is provided
bet ween t beheai respectst shet claesttiomwiRichndnchetlye ogatdeswws chhgeet i on
30. The novable el ectrode 92a is provided on the |eading end of a novable
el ect r ode desd rd®.edAnn aperre d toion od t94the tdolne e dgrent ROV 209891edt he
ot her end of the novable electrode rod 92, via an insulation rod 93
conpri si nghans dme wefieinearaneneap 1g2an0 & ePsftadisxp3pRathengpeh @k #9h rod
94 is connected to an operation
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 insulatingmaterial 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 092a 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 fod 92. An operation rod 94 is connected

28



section 63 for actuating the switch section 90. The operation 5 rod 94 is
connected to and electrically isolated fromthe vacuum housing 10, qum
bellows 73, a sealing nenber 46a, insulating material 55, and a sealling
menber 46b. The operation rod 94 can be actuated while the internal
air-tight seal of the vacuum housing 10 is mai ntained. The novabl e

el ectrode 22 of the main 10 circuit switch section 20 is electrically
connected with the novable electrode rod 92 of the switch section 90, via

an el asti %@;bd%ﬁh?ér%ad The shéat heraby celEddndeidlacts gor,ow kedant the
| eading end of the stationary electrode rod 91. The other end of the 15

stationary ngh@Gkieee rod 931 domprtitichedart A el £t Bcd rmaaétyaln32based from
t he vacuum housing 10, via insulating material 95a and an insul ator

support 9%niiRqldasdo By . shited dp et i ctheodst atiisonanyéc bbdcta adeopara®ionf the
switch section 90 is electrically connected with the stationary el ectrode
rod 31 20sek:ttilee @B ok aswitathi rsethieosw 30ch \dactal @ofduct Ehesaperahionher
respects, the elements which are the sane as those described in connection
with the tiidr 24 ésboohimentedrie asdicest tie sk sotatedeheem fiyfeY afduand
repeat ed expl anations thereof are omtted. 25 In the switch efr havi ng
t he foregbiongicgniPguyba isokel Lows @ﬁec@ﬁﬁﬁ@§igiﬁegﬁﬁrgﬂ§%0fl? RlabiEeh

section 90 as well as the electrodes 2la a 22 f the L N_Cirguj
swi t ch sed@itexiadp Sgre agfeRediien St RETORTt g%bgeng?soa?§g§ﬁ88cF8§ 3

Orahde g2 Er e Tt B L b age peptop g, e

embodi nent}foutshl%g\/%%usmmgglﬂ iari%eids. mﬂle movable electrode 22 of themain
10 circuit switch section 20 is electrically connected with the
movable electrode rod 92 of the switch section 90, via an

elastic conductor 20a.
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 93b. The
stationary6é electrode rod 91 of the switch section 920 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 9la and 92a of the switch section 90 as well
as the electrodes 21a and 22a of themain circuit switch section

20 are opened when the switch gear is disconnected or grounded,
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grounded, and the potential of the vacuum housing is equal to 5 an
internmedi ate potential between the electric potential of the chargin
sections belonging to the main circuit switch section, and the grdbhaw 2003
switch section and the ground potential outside the vacuum housing. A
potential difference between the vacuum housing and the chargi ng sections
and a potential 10 difference between the vacuum housi ng and the ground
potential do not increase, thus reducing the risk of occurrence of a

gr oundi ng bl timpla R v N SRUG SYbt elgsepbienxamdcene ground switeh
section are ousg in & highly-insulating vacuum and hence 15 a required

insul ation di st agcehetween gespenpats igarddieadl i dhshée skeret ogeart he
switch gear of the present invention can be nade nore conpact greater than
can a prewiddrdd ngsWot EReg€als tEurbotimene , evbrt vatuam hpusshgr tschotuit
arising in the 20 vacuum housing, no gas is present in the vacuum

cont ai ner grotuleleely aeld theapotegnthelrofkiled vapiwsihows it dis saupd to

ot herwi se be caused by an arc short circuit. In the switch gear accordi ng

t 0 t hebseaondndmirodidierte paten ik dte¢ e cihorbECEReC P heRFE&di Lswitch
section and 25 the operation section of the ground switch section_can be
arranged ddjcacdar dineadriotors beherebpdr &6 I%iqeaﬂarfdl et beRYbEFReen

the drive nechanisns of the operatjon sect.ions. %9121rN%V 00 eI ;Lhe
swi t ch ge&ecsfiorheahflithp SﬁBB&Fln%"iﬁJc‘,:&P ﬁ@cg:llé’cﬁ PBHeNPEER ?(ﬁé %ﬁl A
f'mr:,fgi,.t n;%t%ﬁgtsegﬁé{esgqaltéﬁgt? Soel.gsajlzll’]g.t h% piorkseuﬂtafai.fgdfpfgféﬁée BQHéeen
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 cana prevailing
switch gear.
Tven in the event of an arc short circuit arising in the
20 wvacuum 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.
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performance. Accordingly, the insulating material can be nmade 5 | arge, and
t he vacuum housi ng can be nade conpact. In a case where the vacuunijmﬁbﬂg
is formed through press working, the depth of a housing to be wthdr y
di m ni shed, thus reducing the cost for manufacturing the vacuum housi ng.
In the switch gear according to the fourth enbodi nent, 10 the arc shield
Is electrically insulated fromthe vacuum housing. Even in the event of a
di scharge occurring fromthe electrode pair of the main circuit switch

section to the %Ctef},%gkﬁ't‘%%égg,r ﬁ!ﬂ@ﬁ?&ﬁ&%ﬂoﬁﬂ&y@ntﬁg d1 9/ AS§EM Ng a

Y
high electric pot ial™, nproving the wthstand voltage 15

per formange ;of fhepgui 96afrcd it t BR1 8WLt Gl 48 acsondiuR@d oid hehéifth
enbodinen%%lgtﬁgboﬁgéﬁﬁgﬁgnetgfzé% the stationary section of the elastic

conduct or ;6096 Qg Nend Bl L1 J CUbhuSW E8Breethigon istigrtemt@r vohaagehat of
the insulation rod.” The stationary section 20 all eviates concentration of
an el ect r perffloeh@ner .t hacesddahglihetsbiielsisl affindhmaitesiladt cam beovaded
prevents adherence of netallic vapor to the surface of the insulating
materiml Qhrgheandsvhat vanuumdhonbiny el otk woswasd: cadded whed t he
main circuit swtch section is disconnected. 25 In the sw tch gear

accor di ngwherichehsi x&tuenttoslisieng ,is theenats fhaciugh Psesgndorkéngl ekleode
pair of the ground switch section are disposed inside the insulatjng

mat eri al , depid of rphousagavite st ehthdsprages gdrisdshind tHug RERECHreat er
31 21 NOV 2003 extent. 1In the switch gear according.to the seventh
enbodi nentthet ige sty dlom aadak aset Wok@ cEle? YacermdRSEsAREct ed from a | oad

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,
+he 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 staticnary 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
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by neans of an el ectrode pair provided at any portion on the 5 elastic
conductor as well as at any portion of the main circuit swtch secti.g

thus inproving the withstand voltage performance of the switch geaﬂ]tww 203
much greater extent. Preferred enbodinents of the invention will now be
descri bed herei nbel ow. Those el enents which are the sane as 10 or
correspond to those shown in FIGS. 19 and 20 are assigned the sane
reference nunmerals, and those elenents will be explained by reference to
the reference nunerals (Ei ghth Enbodinent) FIG 15 is a front

cr oss- sec ERERET 'view showi ng the 15 principal section of a switch gear

accor ding to. an gl ght . SIBUJIENL O NS PLBSERE LVERERIL M IRLAL ol T cul

switch section swtch section 272 are provided wt a

metal housgihng bady 221 0F he SWd G J8Y orThe JBIih &£ £ froxﬁ"‘étl?@aéec'[ I on
271 conprises astationary electro 226 nounted 20 on a stationary

el ectrode A4 Wi gh éféét%dé yski peovsida sendugt portasd annmenabl e
electrodebgogeéounted on a m)vable19 el egtrode rod 231. The stationary

el ect rode @@ +330chadudtbacdedelq aBchelaest poealiby é8allas mdihrobrehet
housi ng body 221, by way of a first netal sealing section 239, a first

ceram ¢ 25uWinel atgetisetti th@R2, impdoaisgcondenetaltiseizndg settaon 243
The novabl e el ectrode rod 231 is connected to an operation rod 235, by way
of an i nsyleatficomaraek: 213.tHEheswiperatgem: rod 23BUChsJEBAREEt €FtERta drive
mechani sm whi ch switches the main 32 21 NOV 2003 circuit switch section 271
anong a cl osed Posiferoed cenpedinentspedi tHon, 1aVEd ipenWhosi f1%h. be
Further, the operation rod 235 is connected to a_ third seaklng section
240, by walessiridpaskhegggnbelow. Those elements which are t ame 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 a stationary electrode 226 mounted
90 on a stationary electrode rod 230 which acts as a busline-
side conductor, and a movable electrode 227 mountedon a movabkle
electrode rod 231. The stationary electrode rod 230 1is
attached to and electrically isolated from the housing body
221, byway 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
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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 interinahiV 283
air-tight seal of the housing body 221 is nmaintained by neans of the
bel l ows 234. The insulation rod 10 273 conprises an insul ati on 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 fie

field d | opi ' ti bound

bet vieen { RXFRYH BT BROSIRA T4 253 GHANGHE i P08 Gaety oRes Seh O T

tecti t he f f the i | at i ' 253 . td th
sl at i OROSEELDEN 259 AR SABOBLFF e B34 CRF bm et AHOLE GaBoroanton
d I f | ect 6_and _.227 . i ' ' i ti
271" ¢l baed SRR B ructs Ag pard APl e Py HAR LR RS ee on
brovi ded grqundy20 dihe. J1a01 G CULL e SUL LAY SRCLLAN. 27daandcHBUN 881 09 he
first insu?étionesec ion gég o preventing sp g@%lng of netallic Vvapor

from tfe Sk?ﬁgﬁ?geﬁgzggyagg 22dac¥fC h&@ﬂﬁ& SLBEI ¥hSLe23086Hra atoiReEnt i Me

of openi ng sing of a conducting path. Thé main circuit switch section

271 is el gehliiigd! k¥citnsw 3ted from 25 the housing body 221. A first ring
247 is provided’in the wvicinity of a brazed section between the first

seal i ng sectionTh23% WhicGhcus tf Swatthasedt Kdargilngas éat aobuahnddiwiei Ier st
ceram c insulation section 222. A second ring 249 is provided in the 33 2

1 NOV 2008hwi cimidéyn®f aiv-azerhtsesthdn vt when hbesspgorizbdeakizdg section
243 which is to act as a charging section and the first ceram c insulation
section 2@3inAatihierd by mpa2is0 9 ghreowalddwsn 2he. 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 frommetallic vapor which develops from electrodes 226 and

227 when the main circuit switch section 271 closes or opens

a conducting path. Anarc shield section 237 isprovided 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 sectiocn

239 which is to act as a charging section and the first ceramic

insulation section 222. A second ring 249 is provided in the
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vicinity of a brazed section between the third and fourth 5 sealing
sections 240 and 244 which are to act as charging sections and thej $§ppng)
i nsul ation 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 netallic vapor. The third ring 250 is provided

i nsi de th%f_éggﬁfeg; of % %e%eﬁtdrpee%aéehosh@%@c%% Bgathagiséetion wall

surface econ |nsu ation section 223 from being stained by 15

metal |ic ¥aaaniJie Jrunde N hetnapGihgnsdi Corpld S68 8isbatdanatic

el ectrode 8 nmounted on a stationary electrode rod 232 which serves as a

| oad-si delﬁeﬂ%%tl% sée@lenn@mbl enetgct § OFEn 2950 NDsing eolv bled DmViatod e
el ectrode rod 233 wh serves as a 20 grounded ground-side conductor. The

StatlonarﬁléhﬁQEQOQﬂf328br§ﬂ@dtBecmﬁmabh@uwéﬁnrbMe 8R9rdr erghufdwerth han
the stationary electrode 226 and the novabl e el ectrode 227 of the nain
circuiy swhtichgseeldtannd7124Thendt atidomdudychel are r bdeacdd 3 Xhargbng ached
to the housing body 221, by way of a first sealing 25 section 241, a first
|nsulatl0le&&¢bnenazzmthyubecsmiondsuieanpngS§§@ﬂﬂ®1%ﬁﬁi THe nbiadr e

electrode rod 233 is connected to athird seallng section 23%@§c ﬁ%¥ of a
bel | ows 2BBousht hihirdealinus seé¥i ok P2 REdcohp@ctidd® t BEPKE utt 34 2 1

NOV 2003 housing body 221, by way of a second |nsuLat|on %%g}lon 225 and a
fourth seallllﬁglﬁlééﬂ%r@n%?ﬁle%%r%h“n%ldsvmTIEEFI SeEPFoR 1872 Bat ed

while thesecond 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
alectrode 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 themain circuit
switch section 271. The stationary electrode rod 232 1is
attached to the housing body 221, by way of a first sealing

95 section 241, a first insulation section 224, and a second
sealing section 245. The movable electrode rod 233 1is
connected to a third sealing section 232 by way of a bellows

236. A third sealing section 242 is connected to the vacuum
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i nt er nal
means of
brazed se
char gi ng
ring 251
second se
first cer
vicinity
fourth se
second 15

and 252 afé provi

and the s
224 for p
section 2
provi ded

air-tight seal of the vacuum housing body 221 is 5 maintained by
the bellows 236. A first ring 248 is provided in the vicinity of a
ction between the first sealing section 241 which is to a&f Na¥ 28]
section and the first cerami c insulation section 224. A second

Is provided in the vicinity of a brazed section between the 10
aling section 245 which is to act as a charging section and the
am c insulation section 224. Athird ring 252 is provided in the
f a.brazed s ion.b t i | jy | nd the
ﬁp};ﬁéngeﬁpagnﬁﬁngg%%%\&e%% at e chid 4 NG P e b4 §

are to0 act as charging sections and the

for all atin e

LasglQEggghsg%%hg%geg%cg%§%J?4?} through third rings 248,

rotecting nterior wall surface of the first insulation

24+EraEn beiing t2Qhyt adeer by mekaldddcuuepesusThe boidyd 22Ingi 252 s

I nside the second insulation section 225 for protecting the

interipr wakhtsynbaceyohebhe s€cond baslbasi PA6sechi Dhr2R5ringn2ddeisg
stained by netallic vapor. The novable el ectrode rod 231 of the nmain

circuit s
el ectrode
conduct or
cl osed an
electric

prbohdedbisatid @i caAnt tiyso€l ®dtrd 2wl Ispctdmmebeéwerd the &twgtonary
rod 233 of the ground switch section 372 by neans of an elastic

saa8ingnsactase Mbrenidle imite eicitcaista ShpFehngdeteFbhoRAN
d where the ground switch section 35 2 1 NOV 2003 %72,is open,
tber Ehrssuppramict ioanlatiposPrAELIPRORES -t OF | DBERD

stationary el ectrode rod 230, the elastic _conductor 238, .and the
stationarysepégyﬁggg igdthgovicinity of a brazed sectiord between the

10

15

20

25

second sealing section 245 which is to actas 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
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
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
section 271 is electrically connected to the stationary
electrode rod 233 of the ground switch section 372 by means
of an elastic conductor 238. 1In a case where the main circuit

switch section 271 is closed and where the ground switch section
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The housing body 221 is a constituent elenment of a housing, 5 as are the
seal i ng sections 222, 239, 240, 241, 242, 243, 244, 245, and 246 ahtN@\h&03
i nsul ation sections 222, 223, 224, and 225. The housing mai ntains an

i nternal vacuum of the switch gear. The operation of the switch gear
having the foregoing 10 configuration wll now be described. During a
normal operation, the operation rod 235 is actuated in a downward
direction in FIG 15, to thereby bring the novable el ectrode 227 into

contact With {hepshatdPEREYt rekasiFoset 3pp1iwd heon tihebustahker Bhwst r ode
rod 233 is 15 ac?uated upwardly, to thereby separate the novabl e el ectrode

329 away tpamddebstddy efatiye elteatiiatarB28ecthedeored 28mpthedldstoia t he
busline flows to |loads, i.e., various types of equipnent serving as | oads,
by way of cbhdustati anar,y aelde dtveoda: a triokh 230, e 1 det nodabredeléétr ode rod 231
the elastic conductor 20 238, and the stationar¥ el ectrode rod 232. At the
time of mai nt endheédcarsdrigspdytiZdnisfa eous pirenent elpinapepitd BAUFHAIZ3S s
actuated in an upward direction in FIG 15 to thereby separa%e tre
movabl®e ehecareddzradiay SeEsHPREe23Eatd dhardt bl ¢éirodd2226%¢ 0 28 Shut - of f

position and 25 further to an gpen_position. Subse tl t vabl e

el ectrode2f#8d 2Bd 3ASWARANCREGLNEE 1L 198k @%&%ﬁr’ﬁdl%’g&t &ezﬁear%clby
bring the nmovabl e el ectrode 329 into contact with the stationary. el.ectrode
328. Acco?aﬁngl%etm%uﬁ%%ﬁ%’d%@r%?ea%érgtir A0SR Rkt T es‘}r/lo%d?% i's
electricallé connected with the stationary electrode rod 232, and hence

el ectric €f&fges remaining in and induced currents arising in the | oads

are caused to f&ﬂ&’&geration 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 1is

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
egquipment 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 toc 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 grounded movable
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ground by way of the stationary electrode rod 232 and the 5 anabI§1 003
el ectrode rod 233. Further, the novable el ectrode 227 is separate fWan
the stationary el ectrode 226 to a open position. Hence, application of
power fromthe busline to various types of equipnent acting as loads is
prevented, thereby enabling a nmaintenance worker to perform nmai ntenance
10 safely. In the switch gear having the foregoing configuration, the
ground switch section 372 does not need an accidental current shut-off

capabi | i t ¥1Qk 13 JRaf, § WLt 3WAGhid 1 £apaRkkiby wivh 6ol i bratgqui red

by the main circuit switch 15 section 271. In the eighth enbodi nent, the

stationar y) @/t8¢lde0d84328> Anthd Renrevabtet e et Dege S2%nafiditey gmoand
switch section 372 are forned so as to becone smaller and thinner than

the stati qpayee ecirreds 226 ianithd hien heahlleadd ete ooeued o6 fibe tain
circuit switch section 271 in consideration of the 20 above-descri bed

f eat ure ofyrohedyioundapwht chheeattiadii @AY Asleat redal rodt P8 2anuht the

Cu- Wbased all oy used for form ng the novable el ectrode 329 and the

st at i ohar povkbder etlecB28desrodid@idni shvgthelusthenavaie phestredect£dn in
manuf acturing cost. Further, the ground switch sectjon 372 is nade
conpact, WS cemEsrated ufromerider sS Eakl @parY e edRictdR dfeat2 8 ofPacd . OHRE

stationary electrode 328 and the novabl e_el ectrode 329 _may be made conpact
in either PASAFEC8 oFeRFEek e 1CATel R a2 F oRAVG TeFEOTY éﬁ‘és]a]rﬁ‘ietFl%

rovebl o elestiode S 102008929 SLrLs ULOUda Leh sesiian.ar e
separ at i oq,f {1° 128Gk deR) 1 APLaRhER WhERSEDS Yo taER RARRPLAbRYe aS N
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
novable electrode 329 and the stationary electrode 328 is
diminished, thus resulting in a reduction inmanufacturing 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
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case of the stationary electrode 226 and the novable el ectrode 5 227 %f tqﬁ
main circuit switch section 271. However, no demand exists for t hel 1 NOV 700
stationary el ectrode 328 and the novable el ectrode 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 el ectrode 226 and the novabl e el ectrode 227 which are
made of Cu-Cr-based alloy, the stationary el ectrode 328 and the novabl e

el ectr 0d63§%9o§ft%§f@98uﬂiﬁ S Wibased i) 9y Jhe riRjul red gdirtadiv éengection

271 and the ground swtc section 372 are housed in a highly-insulating

vacuum apd gRepsediAg-aeseauhhed tasabaliep (bssance shelaweasidheineha
circuit swtch section 271 and the ground switch section 372 can be

di m ni shedj ecltttideen, a8veniyn thenevantl oblaagar caphbid ity caist iartlséng in
t he vacuum housing, no gas is present in the vacuum container, thereby

el i mi nat i agskhef rilek sahtéxmaesi ebecwinbde 2RélahR@het hevabie deechrsde by an
arc short circuit, and ensuring a high degree of safety. (N nth
Enbodifrenep 7 St hk6ma $na franit swosshssett vonl2 1l ewHsiwetay thedepridci pal
section of a switch gear according to a ninth 25 enbodi nent of the present
i nvent i onextistshef @xpitigat s trsionapy esdctairfis uBs8qutl ERBodNeERR 5SS only
constituent elenments which are different fromthose g sc}rll be%_ii n

connect i of1@ictodend28i git AhenBBaRenE Y hFFR BBCHLSE P gd ghoN3vRRP 2003

The housing of th t_enbodi ment_ h .1 her ei n: hut-of f_switch
sect i on SRECHREER NI GITHIRG PCONGIC | TRPBat he by Sepaf aliAgl (HE STAE onar y

el ect rOdesxr».r?. c%%%g 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.
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acting as a busline-side conductor is separated fromthe 5 stationary

el ectrode rod 232 serving as a | oad-side conductor, and which has Hh?
el ectrode 327 and a stationary el ectrode 326; a open switch sectig%pﬁ%é
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

el ectrode 326 and a novabl e el ectrode 327 have been separated from each

ot her, and which has a stationary el ectrode 257 and a novable el ectrode

258; and a gr OU&ﬂeSWoh%Hnge%tfi Qhe3 b2 oMurah drfocl Bediit aiduyes lohepanret ed to
the open switch section 400 by way of a conductor 268, which separates a

stationary el ectyr oge,t0dr23210Mh a samviahh e Fllecwhad® rodt233upttke a
el ectrode rod 233 being grounded and acting as a ground-si de conductor,

and whi ch Jaasiuldte nshat hanaky pelrectinedehad 28t antonh aey reatt mods eotd 238 329.
20 The novabl e el ectrode 258 of the open switch section 400 is nounted on
the | eadi agtamd ofs t he buMahiee-wildet codductdr275 sepdrehedstiadmnahy

el ectrode 257 is mounted on the stationary electrode rod 274. The

st at i ofar s teltdetaodeet edt23deancd 213€ setHi.nenas @ epadredde ¢ordyabohre

el ectrically connected by way 25 of the conductor 268. The stftionar

el ect r ode angdwi2¥dh ihas amcaehd® ebeEhECHBLEA haNBGHY tas1oh¢ ks 8F LEand
insulatin% support section 265. The insul ation support section 265
conprises3&6icylindrical insulation section 266, and an electric field 39 2

Insul at i on sect POPERBNIFRE FBYGbPE Car ohd T Bacsrei e % vEiReg el The

housing body 221 by [reans of ;3 SUPPOLL; SATYSHULY, 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
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which is the sane as that used for supporting the novable 5 el ectrode rod
231 of the shut-off switch section 371. The support structure and?iltNgy 7003
surroundi ng structure are the sane as the structure for supporting the
novabl e el ectrode rod 231 of the shut-off switch section 371 and its
surrounding structure. Hence, the sane reference nuneral is assigned to
10 the structure, and its explanation is omtted. The stationary el ectrode
257 and the nmovabl e el ectrode 258 of the shut-off switch section 400 have

a shut - of b bt aLg-LUsAt peal avt LAhthet st at tpaarynel eetitosle 328
and the n%%%%?gggkégt¥%ggg%Z%SSFg§ﬁezgro%nd switch section 372, 15 because

these el egfLQdgeidn Relct1eRd ?@flig'icci‘ﬁlénh@kra@)llrer aiecisiudie obbdcaabiisty or

a load current swtching capability. Further, electrodes identical with

the statigpas¥heiad cadenhos2Bnqanddhe2 iivahkeans| @ ar 9dep329 sofrudising ound
switch section 372 are used as the stationary el ectrode 257 and the

nmovabl e @Riehedkr ade 258Bue Aist hbati msest i nseppatEingd thes peridlke of
equi pent, the operation rod 235 is actuated in an upward direction in
FIG ¥, tbetheodbyrsdpt ef Heherovhbteobfestisdd IZFLERY 3Tom R
stationary el ectrode 326 to a shut-off position. The 25 operation rod 235
coupl ed t supherhoshbletakecanddit ot PyGURdlng s WRIGHUFR Jhe UhRrtPme

direction in FIG 16, thereby causing the novabéi elgctﬁoda 75 $f Pe
shut - of f 8@ thed sSegicloradey sYPESFLTS (5% PREAET &t OBPet?f o 2 57

233" shoanofn T4 S ¢ tacBUAER CERRRETEl v % 02l er BBy BY T TR Rvabl e
el ectrode , 329, 100 cniact W LN Lhe 2LALLONALYNGhEFLI OfE A2Bigned to
10 the structure, and its explanation is omitted.
The stationary electrode 2537 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-cff position. The
25 operation rod 235 coupled to the movable electrode red 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 257 to a open position.
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Accordi ngly, the grounded novable electrode rod 233 is 5 electrically
connected with the stationary el ectrode rod 232, and hence el ect rild NOV 2003
charges remaining in and induced currents arising in the |oads are caused
to flow to ground by way of the stationary electrode rod 232 and the
novabl e el ectrode rod 233. Further, the stationary el ectrode 230 serving
as a 10 busline-side conductor and the stationary electrode rod 232
serving as a | oad-side conductor are disconnected as a result of the

movabl e ekeptLaden?ad , behronsenanat edebreddehgodskati shawy eheEIG0de6 257,
t hereby preventing application of power fromthe busline to various types

of equi pngRt, ek PEd Hovasvd iy, andieaabbi/ g ngriihet BORAb eVl ket rode
perform nmintenance safely. In the present enbodi nent, when the swtch
gear is ip29aniepenedortgtiounderh stahe, shetdbagiranargledwmadade3287 and

t he novabl e el ectrode 258 of the open switch section 400 are 20 _open. The
wi t hst andacebtragegisr,f ochencerofinded swtahlgedlediradai &Rt By nehfs of a
gap between the stationary el ectrode 326 and the novable e ectrog 327 of
the sHit - eflecswited lgecohbactediwhbi ey & afdnedy £h& radonary g?ECt rode
257 and the novable electrode 258, thus. inproyin he gﬁthgtand vo# age 25
per f or maneadohenge shecEhigeaharggst RBFA134NENIR AR ARABF LR ST arT onary

372, 1 he SFAFLDRARR GECUCIdS ZIF AP Ahe oV o et EaR e ety o e
current sRHE. SFRCCRBAENTT 155 6FO0R 1A AL POnt ST eh e A ESEE R £ %uni ch
woul d be nequireg,, By £ e 31Ut Of; GIOY L1388k 8ReS 236 0BeRtinghorOrdingly,

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 staticnary 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 veoltage

25 performance of the switch gear. Further, as in the case of

the stationary electrcde 328 and the meovable electrode 329 of

the ground switch section 372, the statlonary electrode 257

and the movable electrode 258 of the shut-off switch section
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common el ectrode can be used for the stationary el ectrode 257 5 and the
novabl e el ectrode 258 of the shut-off switch section 400, as well as for
the stationary el ectrode 328 and the novable electrode 329 of theZdritinil]
switch section 372 are fornmed. (Tenth Enbodinent) FIG 17 is a front
cross-sectional view show ng the 10 principal section of another
conventional switch gear exanple according a tenth enbodinent, and FIG 18
is a perspective view showi ng the principal section shown in FIG 17. In

th di t tic-f1el | .on_ ' I t ed
on- t he. badROoROTHE STt GHAr i b e o T e B R e Tk o T on
on_t1 _ Ferect 28 07 "2 gr ouid sui t ¢

ctati onard P et TRRee T b ot e e S e Lect on

262 15 mRyntad gRuED shal rehithaumablsealant rome. 328 afr digppnda
switch section 472 for generating a nmagnetic field in the axial 20

di recti oncghmbhee MB¥abbac et &6 IHOIS IDE0238hel §tansohhirgi ehéctxbaeras?
pressure is applied in the direction in which the novable el ectrode 329 is
broughg i Bha tBEeNheeabletdl éberstiat2biasy Ehecinodeo 828swhieph tdecyreound
switch section 472 is grounded and cl osed, after the stationarv 25

el ect r ode 4828 andetl hea srfvabt e eltedtirotr 829 eltdvedsedA s msl§he mavalleont act
w th each other, repulsion acts between the stationary electrode 328 and

t he nnvabbéeeteodeoéé932§,t&hugrqunﬁn&Kﬁ%P@a@e@hé@@bégaeéﬁeaﬁer@éﬂerating
an arc. The act 42 2 1 NOV 2003 causes the stationary el ectrode 328 and the
movabl e ell8entbdEmbg2dmeatdpl ash netal lic vapor. Accordingly, the area of

the stationary el ectrode 328 and the novabl e elec{rode 329 fused
FIG view showing the

17 is a front cross-sectiona

10 principal section of another conventicnal 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 1is

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 stationary

95 electrods 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
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by the arc is increased. Accordingly, a greater renoval force 5 nust be
applied to the novable electrode rod 233 in order to open the grourid NOV 7903
switch section 472. In order to prevent occurrence of an arc, there nust be
requi red external pressure sufficient for preventing occurrence of a gap,
whi ch woul d ot herwi se be caused after the 10 stationary el ectrode 328 and

t he novabl e el ectrode 329 have been brought into contact with each other.
An increase in external pressure involves a necessity of reinforcing the

strength ehykhe QBEV§t£€f@ﬁﬂf?ﬂéPQ@@f@detIES|MhdﬂﬂhabMGvaBLeoélwdbro@d 233,
thus increasing | oad of manual operation. 15 In the present enbodi nent,

when the gpoumd sWlkeh $Retdlan c 4#%bdis. greundetirandy cl dsedrem ef etheic
current flows fromthe stationary electrode rod 232 to the novabl e

el ect r ode stad 1233 ryby leay roket e 8gradnthswhnoehbiecelontyede A9t fusedi ne,
the electric current flows through the magnetic-field generation 20
sections B§lthach2B82s Bycreassdof Aheordynelie ¥ igsledt@ayERBRVAG TRECa
result of a current flow ng through the nmagnetic-field eneration sections
281 arfil 282stt he spriiedaky shecnpuable 8 e ghactRe REvABN o B SERFBARS 320
attract each other, thus preventing occurrence of a gap therebetween.
Accordingpp§n25hﬁh@¢@qnﬂ[ﬁﬂ%ﬁﬁﬁ(ﬁ?%ﬁﬁ%&h?ig'of netal i c vapor of the

stationary el ectrode 328 and the novabl e el ect rode 329, i I
ot her wi se be cad8efrB9Take HTEFREOTH T OREY y° Iaélctangewﬁg-g I&ﬁgetﬁee

bl | ectrode 329 h b ht i t 1 i th
e R N S L i

ectrode TUse
dim ni shedycLISLERE £RablINlg PRIV AoAL ' SEngEAYEE pS Wi PagLEencI2 Wi th
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 Inthepresentembodiment,whenthegroundswitchsection
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. Bymeans of the magnetic fielddeveloping
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 wvapor 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
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mechani sm for actuating the ground switch section 472 can be 5 nmade
conpact. As has been described above, in the switch gear of the préddiy 2003
i nvention, a novable electrode and a stationary electrode of a ground
switch section are snmaller than a novable electrode and a stationary

el ectrode of a main circuit switch 10 section. Accordingly, the entire
swtch gear can be nade conpact, and its cost can al so be reduced. In the
switch gear of the present invention, a novable electrode and a stationary

el eCUOdengPae?Bﬁno% bich pecthap, aRd anBRyAblE ieiursie anded by
stationary electrode of a ground 15 switch section are smaller than a

movabl e el gciredes %‘ﬂn?niﬁﬁéa{]oﬁ@éfs’el@y esi419TEn §f opesing - of ftisavi gmdusect i on.
Accordingly, the entire switch gear can be nade conpact, and its cost can

al so be regueed. $acthenswitzh wiegt ofmalie [fresent |MeEmségQuently20 a
magnetic-field generation section is provided on the back of the novable
el ect r odemeththésgr fupdashirathngetheogroand swihelneectionet 42 gemerke i on
section is provided on the back of the stationary electrode of the ground
swi t ctb senmtidencompent.a conducting path is closed, the magnetic-field
generation 25 sections generate a nmagnetic field so as to cause the novabl e
el ectrode and the kaathesardestetbeddebeveat 11 aehe cHtht ©2 HEP2r RAECHRYi ngl y,

there is prevented splashing of netallic vapor f a stationary, el ectrode
and a novBbeeeBteckRRELIGRI cR WBRY 3042 fﬂ%ﬁ%ﬁ%%em% &ged by

brought | AL BCEBRERCEE i FROVBACH GHHERSRAAHBES THEL b OTeTor e et de
fused by g?eg’rc%ode 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
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I's di mnished, thereby enabling opening of a ground switch 5 section with
smal | force. Consequently, a mechanismfor actuating the ground siv tNgh 2003
section can be made conpact. In the switch gear of the present invention,
t he novabl e el ectrode and the stationary el ectrode of the open sw tch
section and the novabl e el ectrode and the stationary el ectrode 10 of the
ground switch section are forned into a single shape and froma single
material. Therefore, a comon el ectrode can be used for the stationary

el ectrode ,apd 11 TBLaBLBseheBY T @HCar8fat her shiué -Of dt Byhs£P SPSEtOBdeas
well as for the stationary eleéectrode and the novable el ectrode of the

ground SWahehthdmseshione pser Fodenthvd bddie bawiugtit daan obnthetpwiskent
invention, a material for the novable el ectrode and the stationary

el ect r ode e@kht beherni NFetthar she taxoweTtd Hre leat hrels dussce d yf ronarc
materials having excellent accidental current shut-off capability, |oad 20
current swist diimig icdyzabi |tilterelvel ehaglingi spandadc&falt 9%3und a5idl Wk hst and
vol tage capability. Material for the novable electrode and the stationary
el ect rbde settilva gridundsmailicforsert i oRcassWE N Yoct @d Mo ater far s

havi ng excel l ent wel di ng-resistance capability and wit gst and voltage 25
capabi | i t pCtiathadswibes el ofwiteh pFeSEHPNi ReBNPRORAIRALEMPAC  for the
novabl e el ectrode and the stationary el ectrode of th%. shu;é- of f V\itCh
section can be $8l&R® SNITIMIRELPE AR RAASTI sy ° R ThEY 2585 I%?(‘é%l" Bnt

ol dent sttt ShUL (1, SeRRbLLLY, o8t GH TSR B L S sepRL ] Y
for the n%\é%@i%n 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 capablility,
and withstand voltage capability. Material for the movable
electrode and the stationary electrcde 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-off switch section can be selected from materials having

45



el ectrode and the stationary el ectrode of the open switch 5 section, as
wel |l as for the novable electrode and the stationary electrode of the NIV 7003
ground switch section, can be selected from naterials having excellent
wel di ng-resi stance capability and w thstand voltage capability. In the
switch gear of the present invention, a housing 10 corresponds to a vacuum
housi ng. Therefore, there can be prevented gas expansi on expl osi on, which
woul d ot herwi se be caused by an arc short circuit, and increasing safety.
46 2 1 NOK,2003 Mhat dcideited loudr&vt t Cdh@eas £ onpapabhUite, vatuud
housing which is to be electrically insulated froma ground potential,
sai d housihg-Adiftf elvitch it BaphbtUlit yswéTdisgereshstance capability,
est abl i shi ng/ di sconnecting a connection between a stationary electrode
connect ed an@l @iitthert amdusld l thegsi cpalphticy or Mateariabafiosi teecondabier, and
a novabl e el ectrode connected to a stationary el ectrode of the ground
swi t ch; arliethdcatd camd otthehisth tiioneanhezt et rede he fndvgbl aper| 8diEsle of
said main circuit switch section; and a ground switch section for
est abl 5 shiseg/tdicgsconaettlilngs £obhaswvan el reénodest i itheas {2 BLeRREF¥de
connected to either the |oad-side conductor or a ground conductor, and a
novabl e @ﬂé@ﬂﬂ@ﬂ%i@éhﬁ@@tééopédtﬁ@l§F§uﬁ8C56ﬁ&uchP;bﬁnﬁeiﬁEFEganﬁ@ mai n
circuit switch section and the_qround ection switch are_| c§t din
di 11 er ent TSEGTIGHS WATAAS EKESL8PE KOUTRA- TARGWAGSE RoBAPd TEASuP L on
rod of Sauqeg%eéﬁﬂrééﬂéaég“ééghbility.
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.
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section is partially or conpletely included in an insul ating nateriil 636
electrically insulating a novable portion of said main circuit sw NOV 7003
section fromsaid vacuum housi ng, and/or the stationary and novabl e

el ectrodes of said ground switch section are partially or conpletely
included inside an insulating material for electrically insulating a
novabl e portion of said ground switch section fromsaid vacuum housi ng.
47 2 1 NpNa2003 21a7hegswitch gear as defined in claiml, wherein two
operation sections, one actuating said main circuit switch section and the
ot her actuating said ground switch section, are provided side by side
within the Oﬁ%er .geri heral surface of said vacuum housing. 3. The swtch
gear as defi Med®Vh-Cl 3% GPMBILGkRFein a pair of el ectrodes of said main
circuit switch section are provided inside insulating material for
electrically insulating a stationary portion of said main circuit swtch
section from&avacwereuuruhiousi wgicl. iTheo st tebegeatcakl defhaetated any one
of cl ai 1 tth%%Q 3, wherein an_arc _shield provided around the

el ect r odetCH? AT A AR A Tt SW P ROLEERT oW ¢S Hhect ri cal |y i nsul at ed

from said vacusHn hosstag + Sswilhen sywetehogeps-as defined in any one of
clains 1 throy%h.4, further conprising an el astic conductor which is

el ectri caitgpl R 3ePne G| @ ePret¢oten dfetsegen mai stetieuaty switch
section éfghtrode 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 statiocnary and movable electrodes of said ground
switch section are partially or completely included inside an
insulating material for electrically insulating a mcvable
portion of said ground switch section from said vacuum

housing.
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to a stationary electrode of said ground switch section, and V\/nerez'cln lﬁla?ﬂgJ
insulation rod conprises a netal shield for alleviating an el ectri y et e
48 21 NOV 2003 5 6, The switch gear as defined in any one of clains 1
through 5, wherein a pair of electrodes Wiich is

est abl i shi ng/ di sconnecting are provided at a position between an elastic

conduct or :hi chried esiit €l doasonsegt s: Aeq Dy abl g1 £l ect L pde.of said main
circuit switch section wth a stationary el ectrode of salg ground switch

section. 7. A sWi¥e ctreearieonpestiogs, 10na dhousingnghsehd hnasescibenetn: a
main circujt..swt ection i ch separates a. busljne-side conductor from
a | oad- si ;ge&%%%u%]%rl,o%n@d%r?@é T 2 NoilAbt T eF 2t r HHRVARAdSHL&EAL i onary
el ect r ode;s et g 9raoich 5% 1 4dH SELAE OBy Wi g Fepar At @se a?]x'lﬁé‘f“ side 15
conductor from a grounded ground-si de conductor and whic as a novable

el ect r ode REFLRE & R, i DHaFaC | @bt sole, vakiereimuhimmgovabl e el ectrode and t he

stationary electrode of said ground switch circuit are smaller than the
novabl e electrode and the stationary electrode of said main circuit 20

swi tch. 8.3.A svitechswgeath GEf isd ngs £ indusi NG H ch dwusesyidesgin: a
shut-of f" swi tch section which separates a busline-
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 tec
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.
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2-5 side conductor from a |oad-side conductor, and conprises a novable

el ectrode and a stationary el ectrode; an open switch section which £3$ NV 7003
el ectrically 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 novabl e el ectrode and a stationary el ectrode; and a ground swtch
section which is electrically connected 5 to said open switch section,
separates the | oad-side conductor froma grounded ground-si de conductor,
and has a govabl ¢, e\ 8GdpdeaaNgs deHtiatddonargn gloect o6del aimerlethrohgh
novabl e el ectrode and the Stationary el ectrode of said open switch section
and the nmovablg.eLegqtrode and the 10 stationary electrode of said ground
switch secti‘on are smaller than the novabl e el ectrode and the _stationary

el ectrode of saad shupadff switchf secti oPLeTELOFRS swi t ch"PEaP as defined
inclains 1,2 or 3, wherein 15 a.magnetic-fj : er at ony seghkom 1ich
provi ded oﬁSFHElBﬁbk“S?dﬂﬁéoﬁﬁ$§%F§gelé%eiodggé?lgggd 3Fbuﬁ% sﬁﬁ?%ﬁ
section, a gtaegﬁgrg,lehti&g;@i@ geRanatbenwaeehi aildcs: prawlldedconnehes kack
of thesgtarronary electrode of the ground switch section, 20 said _.
magnet i c- f nekdbgener at | caiesremd@sogeﬁéiét MagNa Hegrett cSWEFehd SE6“¢alse

t he novabl e el ectrode and the stationar ctrode 1:04 a eagh tHdrher
when a condiéhi nd patdt+S"2t¥osed. 5%)?6&(“0%& dP0% 1 Al Cati

section.
7. A switch gear comprising:
10 a housing which houses therein:

a2 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 elactrode and a statlionary electrode, wherein

the movable electrode and the stationary electrode of

said ground switch circult are smaller than the movable

electrode and the stationary electrode of said main circuilt

20 switch.

8. A switch gear comprising:

a housing which nhouses thersin:

It
u

L

pa-

a shub-off switch ssction which separatss a b ne-
25  sids conductor from a load-sides conductor, and comprisss a
movabla electrode and a stationary electrode;

an open switch section which is electrically connacted

to said shut-off switch section, is opened after
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21 NOV 7003

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
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
stationary electrode of said ground switch section are smaller
thanthemovableelectrodeandthestationaryelectrodeofsaid

shut-off switch section.

S. The switch gear as defined in claims 1,2 or 3, wherein

a magnetic-field generation section is provided on the
back of the movable electrode of said ground switch saction,
and

a magnetic-field generation section 1is provided on the
pack of the stationary electrode of the ground switch section,
said magnetic-field generation sections generating a magnatic
field to causz the movable electrode and the stationary
electrode to attract each other when a conducting path 1is

closed.
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