; e3e+""#<& NT+6+T+! DESCRI PTI ON SW TCHGEAR 5 10 15 T ical Field ieerarrn
irea'v-n D ~ M~~, 2~~2. The present invention rel at%mﬂmﬂm/mch@ﬂ MAR 2002
including a primary circuit switching portion for c d

di sconnecting a bus conductor and a | oad conductor and *ssgsound sw t chi ng
portion for connecting and di sconnecting the | oad conductor and a groundi ng
conductor. Background Art In a switchgear used for dj i | 0 various
| oad appliances and other electric ppSURIPTION ' ecei mmm"ﬂmm@ﬂmps

internal appliances such as a primary circuit switch i ng and

di sconnectiﬁwl?\cpfga%mnduct or and a | oad conductor, a gr'§M@ switch for
groundi ng the | oad conductor and a control device necessary for nonitoring
and control are properly provided in a grounded netallic outer casing
together with connective conductors such as the bus conductor for
connection to a_bus_ and the | oad conductor for connection to a transm ssion
cabl e Ieadi-F@:’WPQAFF%‘éd. As di sclosed in Japanese Patent Publication No.
7-28488 (1995), 20 a switchgear of this kind includes a functional unit in
whi ch bhe prinmary cirbhe present ihentjop selatestanadswitohgeao inaluding tecpiimgry
portion acting as a main portion of the internal appliances are integrally
arranged t agesuiteswitching porfion foraconpiectimg and diisvohheetinga bustcongucttnand a
functional unit is disposed in the outer casing such that only connection

to the bus |3ad cbR8uétbPaRAaGTbARd SMRERINGHIMGE for@oinetling aRd distoAnst
el evational view show ng a nmain arrangenment of 25 the sw tchgear discl osed

in Japanese}h&%é‘@{mﬁd@é&%ﬂdQ@r%%é@é?ﬁ&lgﬁ&lg%) 1 and Fig. 34 is an

el ectrical connectron dragram-o gear shown in Fig. 33.
Insulating gas is fikled into this switchgear. First, second and third

Swi t ches 3,%@5%“@5% vacuum arc quenchi ng chanbers 9 are provided in a
vessel 1 including bliShing/%S 2a forwg nnect_'bon to the transm ssion cabl es
and 518ushings 2b (Filg.2 Mfchasar bses irdigibriing tRvasiousdaed aprliangasan
bushi ngs 2a and 2b pass through portions of its peripheral wall. Three bus
branch condibenelecionsons pewet rrtivackifomatis, diemalappliances such as a

primary circuit switch for connecting and disconnecting a bus conductor and a
load conductor, a ground switch for grounding the load conductor and a control
device necessary for monitoring and control are properly provided in a grounded
15 metallic outer casing together with connective conductors such as the bus
conductor for connection to a bus and the load conductor for connection to a
transmission cable leading to a load.
As disclosed in Japanese Patent Publication No. 7-28488 (1995),
a switchgear of this kind includes a functional unit in which the primary circuit
20 switching portion and the ground switching portion acting as a main portion of
the internal appliances are integrally arranged together with a portion of the
connective conductors. The functional unit is disposed in tHe outer casing such
that only connection to the bus and the transmission cable is necessary.
Fig. 33 is a side elevational view showing a main arrangement of

25 the switchgear disclosed in Japanese Patent Publication No. 7-28488 (1995)



bus (not shown) through the bushings 2b as shown in Fig. 34 so as,ﬂc‘)l
correspond to three phases, respectively are provided in the netal ilcMAR an
vessel 1 so 10 as to be supported by support insulators 11 and are
connected, by way of sw tching devices (not shown) provided in the vacuum
arc quenching chanbers 9 and the first switch 3, to internedi ate conductors
60 fixed to support insulators 60a as shown in Fig. 33. Each of the bus
branch con LB HS2 id t r o i duct or
el e %ﬁs'* A Rlall riPeRGH ,d\ilgédr%rfn &r&h&fk%v@gggﬂggb@ﬁqnm

60 in two direc e 15 respecti ranches o us branth

conduct or ar t : g : thi r,d i tah 4 d 5,
to | oad co% Uctq Sggggﬁéﬁ%orl% %@Hnlt%?‘bﬁigﬁﬁﬁgggg’g ngr%ts {é\o%bg %gﬂng‘c ed to
t he outside transnission,cables (not shown) via the | oad conductors 2,

r espect | velSYICBSE 1 dr NS S Verum Src AUSRENIG, RAMRRIS & 3R PEUFCLIN A r ode
which 20 is pivoted about a pivotal axis in response to actuation of a
drive sour yesselct incheding hushimngsi 2a dor eonnagandontbedrangmigsionaeables and
insulating link 7. In accordance with its pivotal electrode, the first

swi tchs 3 chushiags2bn§égl 34) for acdnpeetior ta thel Husmsght thattherbushireggs 2an and 2put

el ectrode of the switching device in the vacuum arc quenchi ng chanber 9 is
connect ed fpas8 throkgH portfsHs 6fds puripineedladkiZS from a correspondi ng | ocation
of the internediate conductor 60, a grounded 2 D1 M—~ 24~~ position in

whi ch the pivotal el qprdfs bharfERRLErS 8 vinich IO b ORI HebuidfeR and a

di sconnected circuit position spose et ween the above

posi tions } S+ S r 1 el e e.a t o] i.ng

el ectrode gg b@“ l\g‘g)ml F’ﬁ@%ﬁ tﬁfg‘s%gﬁyéb%%l%}oﬁgﬁwﬂo%ﬂ% %gf g{’egggéti ve
pi votal el ectrodes), the second and third switches , 4 and 5 can al sp_ be
Shanged t o SPRPERONLIS emBhres, pRectiyelaES pravdes nfermpialis vagsely 6

el ectrodes projected fromcorresponding |ocations of the internediate
condut® or @8 tenke guppesed by shigrertdnsulatnss aht andcaien coneectade bitewa¥rofas t he
first swtch 3. 10 By the above descri bed arrangenent, since a primry
circuit swswithhing deyiceisgnot showohprevidedgnahe vdcsgrorare suenghingechanbensanch
conductors 6 and the | oad conductors 2 and a ground switching portion for

groundi ng Srand thedirsteswitch 3rte idteamnediatevonduttons 60 fixedssuppbrt ingalates w t h
t he connective conductors, the bus branch conductors 6 nmay be connected,

via the bugPangssiéwn 1% Ai@ 33€ Baéh ertise BasitignetPedhtudtordd ishadsedado
~conductors 2 may be connected, through the bushings 2a, to the transm ssion

cabl es out Bldifrl b &EFShe lintsttnddidte bbnlSARTE ARSRIP|dhechoRt C4AIng

conpact swt However , I'S conventional swtchgear referre

above,, t he 1t ehi vice | he v m. ar c nchij c ely
Funot Toons  [Shes Y BFerihts f sefn g REARUT R A 6 RACb g8 Brauty IR,
only as a discopnector for.di scgnnection from another circuit, bu a
oround swi SRROTRbANg: BT SWEchee ot B Lot batoiens wahariethby dBerce i n
a di sconnected state and the second and third switches 4 and 5 function as
ground swi PERIBES @ §PoahdP e crENected to the outside transmission cables (not -

shown) via the load conductors 2, respectively.
Each of the switches 3, 4 and 5 includes a pivotal electrode which
20 is pivoted about a pivotal axis in response to actuation of a drive source (not
shown) transmitted through a metal link 8 and an insulating link 7. In
accordance with its pivotal electrode, the first switch 3 can be changed to a
closed circuit position in which an output electrode of the switching device in the
vacuum arc quenching chamber 9 is connected to a fixed electrode projected

25 from a corresponding location of the intermediate conductor 60, a grounded
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correspondi ng | oad conductors 2, respectively. Since the two swt hﬁs
(either 25 the first and second switches 3 and 4 or the first and_cﬂ 'MER sz
switches 3 and 5) are 3 provided in series between the bus branch
conductors 6 and the |oad conductors 2, space for providing these swtches
shoul d be secured and thus) such a probl emarises that it is restricted to
make t he vessel 1 conpact. Meanwhile, the insulating gas is filled into the

vessel 1. T ‘Wmcr’n é‘ﬁﬁoﬂai‘ Eﬁg&%fg‘&ﬁm‘@clégi fg‘%ﬁ%@ﬁ r{i\ﬁorded;u%pﬂ*]raltdang

gas, clear nces O |nsu at’l on S e Ssecure ases,

relative taq ound and ectro at ,the disc nnec o

position i r? g @WQW&&%W%'EHG& ont CIL i fjlﬁ%’g g%e ﬁ@ ﬁéwloar ger
in size. Furthernore, since the switches 3, 4 and 5 shomg aced

suf fi ci ent IRPSIYQER and Hsoshrsed areyciramcihe cfP‘eSrBWHPﬁ@ e t WPGHBS 3, 4
and 5 in the vessel 1 is lowand thus, it is disadvant ageously restricted
to make theeleeireda 10a.conpact. Meanwhi le, since the vacuum arc quenchi ng
chanber 9 is provided for each of the three phases in the three-phase
circui§ shown in Fi g.Me&ahwhiksiit irenfporfserto?miaﬂinwemeasef vespectivapivotal
quenchi ng chambers 9 should be 15 secure so that such drawbacks are

I ncurred t hadetrddess tHeS&soridPamt frirdBWithe8 @ 45@ 5¢an'alS6 FaHanged tbttﬁree

productlon cost rises. Nbreover if arc short- CIrCUItIng occurs in

vessel 1, & fdnsOfel@ilet ¥ RS ! I)S%d g ﬁxc%tf‘ Grbde3 M&&ﬁafﬁommrgy
causesthelnsu atln gas fi into t evéss O reac

t t h T f
p?SEEL?e”i%Sgéggoﬁéﬁse"#%?fiﬁéfé the Sinfeiflecidte. BRhusidor SIS Foupbier o

to be provided on t 1 and the vessel shoul d, have such a strength
as to wit h§PQaH°‘}W§1ﬂ|85PB g é“é'ﬂ%f”%mﬁﬁ'f'?m”%ﬁﬁ% firgtswitchd.essure rel ease,
such i nconveni ences are incurred that the vessel 1 becones conplicated
strucl@ral Iy and its By dsriaboye deserihads srangsneintcisincgr @ primany egikduin 4

0 ~ ~A~ 2aa2 Accordingly, an essential object of the present invention is

t o provi de,switchinggpartienvférccorinectimg end glisdoanabtingethesnis brasdh coadbetoks 60f
prior art, a switchgear which can be nade conpact and can be produced at

| ow cost  anshd thedodd Eordictors@ and bQrbend switchihg Portiorefop igpsuriding tenloat t he
time of arc short 5 circuiting therein. In order to acconplish this object

of the preggRHuttore™ 48, providéd GRIGR asser 4 %étﬁelt REItH ItASE BbnhéttRBL | on

conprises: a bus conductor; a load conductor; a grounding conductor; a
primary ci laibbictond, thebld bPé?{oIH &hdutors 6 may be connected, via the bushings 2b,
15 to the bus outside the vessel 1 and the load conductors 2 may be connected,

through the bushings 2a, to the transmission cables outside the vessel 1, so that

it becomes possible to provide a compact switchgear.
However, in this conventional switchgear referred to above, the
switching device in the vacuum arc quenching chamber 9 merely functions to
20 open and close the circuit, the first switch 3 acts not only as a disconnector for
disconnection from another circuit but as a ground switch for grounding the
output electrode of the switching device in a disconnected state and the second
and third switches 4 and 5 function as ground switches for grounding the
corresponding load conductors 2, respectively. Since the two switches (either

25 the first and second switches 3 and 4 or the first and third switches 3 and 5) are

3



connecting and di sconnecting the bus conductor and the | oad conductor,

which 10 includes a pair of a first fixed electrode and a first fﬁ@ﬂ? P
el ectrode; a ground switching portion for connecting and di sconne #@

| oad conductor and the groundi ng conductor, which includes a pair of a
second fixed el ectrode and a second novabl e el ectrode; a first drive device
for driving the first novable el ectrode of the primary circuit swtching

portion; uﬁ@%ﬂé‘& iA'skligs BeN) f.?efh th@rb raht bBHdﬁ&iSrssfféﬁgﬂwé%‘,{aa%ﬁdﬁbﬁ% rode

of the ground sw tching po I on; a vacuum ves rern one end
h of th t I d d th t
Che pr i mr P-cHRdH 105 q"viﬂm&ﬁsaé’?w st 3% shaces] BE RS, GRRGE ar e

provided in the vacuumvessel, while the first drjve deV| ce and the second
drive devi d¥© IEé“BF%%H@i'tdﬁf%’?tB@ePH@ makauihe vassekt sempach accor dance with

the present invention, since the conponents of the primary circuit

subj ected to high voIM&geWbﬂ% the insuiating gas isdifjed indo the vesseld. c deeeforese
conductors in the vacuum vessel kept under high vacuum and the primary
circui 6 i s gincwinladcorianbe witlt kindsvefsthel insalating gas; adléarahces filinsulaijpr? 5
characteristics, clearances of insulation required anong three phases,

relative tOsH’ould belsedured Gmai@ thel thrké PRAYEES Teldlife 18NGrotha Ard befveeied.

Furthernore, since each of the primary circuit switching portion and the

ground sw t&?ﬁ%ﬂ%&"é&i@dfsﬁoﬁﬁ etEd. é?r)éuﬂ tfonofn {Hé ﬁ)&h% ?eﬁcéﬁdjﬁe d the

novabl e el ec sw tchgear i's ma even' if arc
short-circujt. acuum vesse as. i.s,pres he
vacuum vessHtGRBs. 3 ikt Betde S8 I gee: htmé?fm ik 5% SRien

Bri ef Descr LO n Fi s Cros ec i onal _view showi ng

mai n port i %5 SE'OE(M e ﬁa@%ﬁgds aé‘é%ﬁatmg%eacn pih \SCHEoR qulmﬂrﬁ esent
invention. 10 Fig. 2 is a_front elevational V|eW|n section of the

swi t cABear swntqheg 3,14 andy5 ip the wessel dcisr lovarnddhuecitiisrdigaduaniagenusihe
switchgear of Fig. 1. Fig. 4 is a cross-sectional view show ng a nain

portion of rastietedia make the wessel dicognparta second enbodi nent of the present
invention. Fig. 5is a front elevational view in section of the sw tchgear
of Fig. 4. Fig. 6 is Measleitd,r since tieenesduupm slicagjuemchingt ehambier cbgéar of

Fig. 4. 20 Fig. 7 is a cross-sectional view showing a main portion of a
swi tchgear gegidedifBBedch 6f thBithéePHARESTE He Pred PRaBE 86 ShEWR T FRY) 34,
positions for providing these vacuum arc quenching chambers 9 should be
15 secured, so that such drawbacks are incurred that it is impossible to make the
vessel 1 compact and its production cost rises.

Moreover, if arc short-circuiting occurs in the vessel 1, a sort of an -
explosive phenomenon is induced in which arc energy causes the insulating gas
filed into the vessel 1 to reach high temperatures and high pressures in a short

20 period. Therefore, since a pressure release valve for releasing pressure in the
vessel 1 is required to be provided on the vessel 1 and the vessel 1 should have
such a strength as to withstand high-pressure state until completion of pressure
release, such inconveniences are incurred that the vessel 1 becomes

complicated structurally and its production cost rises.

25 Disclosure of Invention



Fig. 8 is a front elevational viewin section of the swtchgear of Fig. 7.

Fig. 9 is an electrical connection diagramof the swtchgear of JFi,g
6 0 ~ M-,R 2002 Fig. 10 is a cross-sectional view show ng a mﬂ:rq B\Aﬁf’?@z

of a switchgear according to a fourth enbodi ment of the present invention.
Fig. 11 is a front elevational view in section of the swtchgear of Fig.
10. 5 Fig. 12 is an electrical connection di agram of the sw tchgear of Fig.

10. Fig. 13 is a vie aator nea | e fprov on Q

shi el d%in a vacaum vaSEBrdingyy 3 Sterital BN Gt fhe Hrd¥om iaRliof of o anpi
of provision of the 10 netal Shl eld in the vacuum vessel. Fig. 15 is a view
expl anat or Preyide; with axigw F@P"@Mﬂgéh%ﬁbBY%m%t@ﬁegfdrﬁweaﬁ'ﬁ aﬁ prigiiast. @ i n
the vacuum vessel. Fig. 16 is a view explanatory of an exanple of provision
of a furt hewitehgaar whichlaanibe made\compact aagdsan. beipraguged Bt ldw cast/anghis

expl anatory of a desirable exanple of provision of an insulating portion.

Fig. 18 is quitei safeescphartotisy yreef framcam sxplssidroevénratabeotiraengf arfeeshicr-
expansion and contraction of a bus conductor. Fig. 19 is a schematic
cross-sect icheaiiny itd¥efflowi ng a main portion 20 of a switchgear according to
a fifth enbodinent of the present invention. Fig. 20 is a schematic

cross-sectionall Vi e NP0 SR bIRA b6 WHilorof 14 1G58 ARERGA"Y 1° 2

si xt h enbodi nent of the prese 'S "a Schemat’l
Cross-sectio wewsh rtlonof asvvltch ar according to a
sevent h enﬁ&’&ch% FRr 8§cqr e&%?r‘?sr‘?ggr’ﬁ“f%ﬁ'onfoo’ﬁ?@sesz a‘%ﬁ‘@ﬂﬁ %c
Cross-section Vi ew shovm ng a main portion 7 ~ MAR ItI~ of a svmtchgear
accor di ng {op ﬁo'é‘i’%?'h 2 SFRINdiRG copduetas %rpé@@ﬁ/ ‘i'rrWén%W'H-?h'”Qilpg’mGZB s a
schemati c cross-sectional view showing a main portion of a sw tchgear
accor di ng wconaesting and diseannestingothetiius gonsiistar and,the: loed.coridyctapAwhicha
schemati c cross-sectional view showng a main portion 5 of a sw tchgear
accor ti ng tncladéscatpaircofrofitstfined eledttoeeraires afirsti meeattle @lectrode; a ground
switching portion for connecting and disconnecting the load conductor and the
grounding conductor, which includes a pair of a second fixed electrode and a
second movable electrode; a first drive device for driving the first movable
electrode of the primary circuit switching portion; a second drive device for
15 driving the second movable electrode of the ground switching portion; and a
vacuum vessel; wherein one end of each of the bus conductor, the load
conductor and the grounding conductor, the primary circuit switching portion and -
the ground switching portion are provided in the vacuum vessel, while the first
drive device and the second drive device are provided outside the vacuum
20 vessel.
In accordance with the present invention, since the components of
the primary circuit subjected to high voltage are accommodated together with
the connective conductors in the vacuum vessel kept under high vacuum and

the primary circuit is provided in the vacuum vessel having excellent insulating

25 characteristics, clearances of insulation required among three phases, relative to
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Fig. 25 is a schematic cross-sectional view showng a nmain portion of a

sw tchgear according to an el eventh enbodi nent of the present inveﬂt1 MAR 2002
Fig. 26 is a schematic cross-sectional view showing a main portion of a

swi t chgear according to a twelfth enbodi rent of the present invention. 10
Fig. 27 is a schematic cross-sectional view showng a nmain portion of a

swi tchgear according to a thirteenth enbodi nent of the present invention.

Fig. 28 is ty 5 ' ' hawi [ j a

cur't chgear 99800aabetEERTS: SBEL e (KbGUed Miriibrfhd?, nBEERLAB e C
Fig. 29 is a.schematic crpss-sectional, view show a maitn partion, 15 of a
o't chgear BHTEVAIRGIEATE R BR b8 ol Sukdind siRih BROmET kY 2 .
Fig. 30 is a schematic fragnmentary cross-sectional view show ng a najn
portion of RAEGS the e e&@@@ﬂei the moyablecalgeliodemihie sMitehaser iheadessent
invention. Fig. 31 is a schematic fragnentary cross-sectional view show ng
a 20 mai n penpast. oMeanwhileceyaraif aic sbediainguitingoaceein thenvacusnbuessaint  of
the present invention. Fig. 32 is a schematic fragnentary cross-secti onal

Vi ew show mp gasnis prezent irotheofacuusvwiesdel kept ander vihcumnt, scathatitigdreds moh
enbodi nent of the present invention. 25 Fig. 33 is a view show ng a main
portion of FKYfdpicyidn sSW tchgear. 8 ~ ~ MAR 2002 Fig. 34 is an

el ectrical connection diagramof the prior art swi tchgear of Fig. 33. Best
Mode for  \l . ion Hereinafter, enbodinments of the present
inventioncg%k* esé%#%%ﬁggnkﬁyﬁg%eference to the drawi ngs. tFirst

enbodi nent) Fig. 1 iﬁra jross-section?l vieM/sgﬁmﬁn a nai.n 5or1ionfof a
swi t chgear according 9 a 15 AsCrBToesH 'ﬂﬂﬁlt VIS BWH?%saer'irt'a'pn %’Pr'oﬂ, & g. 2
is'afront eleyational view in section of the switchgear and Fig. 3 is an
el ectrical SWitcoggRBaESAHING ta# st embpdimentiaf ihg pegsentivenlipR.chgear shown in
these draw ngs includes a vacuum vessel 12 kept under high vacuum_ in which
primadd circuit sw t digngis@fronbelevational viamin saationrafie svitchgeasr affigbus
conductors 16) |oad conductors 18 and groundi ng conductors 24 are provided.
As shown iM.Fig. 2, first drive devices 15 23 for driving the primary
circuit switching portions 14, second drive devices 26 for driving the
ground switching portRign® islan aistteed TBhAesity diabremh 98 $Ha3 shREhged Higon t o
outside transm ssion cables C are nounted on outer portions of the vacuum
vessel 12. 4

Fig. 4 is a cross-sectional view showing a main portion of a
15 switchgear according to a second embodiment of the present invention.

Fig. 5 is a front elevational view in section of the switchgear of Fig.

Fig. 6 is an electrical connection diagram of the switchgear of Fig.

20 Fig. 7 is a cross-sectional view showing a main poﬁion of a
switchgear according to a third embodiment of the present invention.

Fig. 8 is a front elevational view in section of the switchgear of Fig.

Fig. 9 is an electrical connection diagram of the switchgear of Fig.

25 7.



The | oad conductor 18 is coupled, through a ceramc insulating 20 ﬁ)qrMiARnZUUZ
20, with an output end 21 of the first drive device 23, which is
hernmetically sealed by a first bellows 22 so as to project into the vacuum
vessel 12. In response to actuation of the first drive devices 23, the

three | oad conductors 18 corresponding to three phases, respectively as
shown in Fig. 3 are noved as one unit vertically in Fig. 2. An internedi ate

portion of the |oad CQRAiCt O St e Al ' capduct or
19, to a termnal por%:iig'oﬁaoﬁé é éro%gsbétlmr\g&ﬁ?%\réhgaﬁlr‘héﬁj?ﬁ#ﬁa %%so as
to be connected to the transm ssion cabl.e C outside the vacuum vessel 12 by
way of _tne SulEngedafkargnads Aehambetinerh gl B Ares R BYSTIAN cabi o bushi ng
13 projecting into the vacuum vessel 12. This connective state is adapted
to be naintained by dii@stl s aigeakelavationabriewns section of thecawitihgesr obFigo
regardl ess of the above nentioned novenent of the |oad conductor 18. As

shown in Fif). 3, a current transfornmer 17 for a neter is provided at an
internedi ate portion of the transm ssion cable C so as to detect electric

curreng supplied to &Figorrlis(drpéleefrieandorinectibs didgrasorihb ewitehgéar df.Figh first
novabl e el ectrode 14b of the primary circuit switching portion 14 is

secured to g 10 lower end of the |oad conductor 18. The three bus
conductors 16 corresponding to the three phases are, respectively,

b anch conductors 27 08 Caise you BisiRGly St KRAMPR ¢BiRElschor 4 isia

di sposed bel ow,correspondin nes of the | oad conductors 18 and a first
fixed el ectst'\%/g 'riﬁé’aﬁﬁumh‘@sgfefnary circuit switching 15 portion 14 is
secured to an upper end of the branch conductor 27 so as to confront the
first novabl e el ectr &d@ hhis.a vigw explanatoryafanethersxampie efpryisienal the
including the first novable el ectrode 14b and the first fixed el ectrode 1l4a
connedd s andetal shieldhodhe vabeumivesselhovabl e el ectrode 14b and the first
fixed el ectrode 14a upon vertical novenent 20 of the |oad conductor 18 in

response to actuati oFigf15 isea Viewssxpianateryds stiit @andthes exampleoof provisiormofas a
swtch for establishing and intercepting flow of electric current between

t he bus condeeidlal sHieldnd thdeadamd vesssluct or 18. Meanwhil e, upon actuation
of the first drive device 23, a distance of the first novable el ectrode 14b

[romthe 111t {1 xed rih ot ofioddaolerd A S of froion BTl 3
i sposed atoRLNBhInEPaRMREBRH Re 117 st i xed ol ectrode Lda, the
pri ma%é’ circuit swt ?_J;én% is a view explanatory of a desirable example of provision of
an insulating portion.
Fig. 18 is a view explanatory of a construction for absorbing -
thermal expansion and contraction of a bus conductor.
Fig. 19 is a schematic cross-sectional view showing a main portion
20 of a switchgear according to a fifth embodiment of the present invention.
Fig. 20 is a schematic cross-sectional view showing a main portion
of a switchgear according to a sixth embodiment of the present invention.
Fig. 21 is a schematic cross-sectional view showing a main portion

of a switchgear according to a seventh embodiment of the present invention.

25 Fig. 22 is a schematic cross-sectional view showing a main portion



portion 14 can function also as a disconnector. Vertical novenent  of tRﬁ\, .
| oad conductor 18 can be perforned while interior of the vacuum vﬂséem 220&2
is kept 5 under vacuum by action of the first bellows 22. On the other

hand) a branch portion projecting in a direction away fromthe cable
bushing 13 is provided at an internediate portion of the |oad conductor 18
and a second fixed el ectrode 15a of the ground swtching portion 15 is

secured to dj. s ' ; 0 T roundi n uctor 10
2a 15 int e potRlosal gatorny & A AiRpth Skbbipentd bR PGBRAR  ce 2o,
which is herneti call)f__.se ed by a second bel | ows 25 s% as tongé,oj ect into
t he vacuum vessel 127193 BH alic grosgsechionalivigw shewingha Main Paripl ces
26, the three grounding conductors 24 corresponding to the three phases,

respect i velof 2switchgear ageording tora nintthembodinaentrns thepaesant invendieay from t he
branch portions. 15 A second novable el ectrode 15b is secured to a distal

end of each groundi nfigd¥lisca scheéiatiocrassisectiomdlngew showirdj & hedin podiasf t he
branch portion of the | oad conductor 18 when the primary circuit swtching

portion 14 dgfa switchge@PaBesrdiritota feinthh EmbiBRndit dfthe Idhésdrt faMitiag, conduct or
24 is extended out of the vacuum vessel 12 so as to be grounded properly as

showmn in Fig. 3. 20 1 1 oy i i . nd
novabl e el ectrode 15?@&% %%%@%%@?@ggﬁgéﬁ%@r@ S@é&”@oﬁﬁg}({ﬁ?ogﬁg{)

di sconnect st he . nd_novabl e el ectro 15b and the,second fixed.el ectrode
Tsa upon: it AMHICTORS, AEIARg S ekRan e Sian 8F USRSt BVENET T on o
the second drive devigce 26 so as to.function_ _as a ground switch for,
effecting or canceli g ’ﬁr%ﬁ‘%lﬁm@f'%?roés'lsSﬁ@P’l4|dée%ﬁhPWE‘Qgﬁ Man PORicui t
switching portion 14 in an open 11 0 ~ MAR 2~0~ circuit state. In the
same mannerof aswitchgeaaaceridingdata twelith embegimentrefibe present inventignoundi ng
conductor 24 can be retractably noved in response to actuation of the
secont0 dri ve devi ce Fig.\27 isa schematio crobs-sbetiorzal visw showirlg 4 thdire portiomder
vacuum by action of the second bellows 25. 5 In the switchgear of the above

descri bed af aavaiges) astordibgitbe hirtaBritly efriboelihentsl thelpresertanvértion. 14 and
the ground swi tching portions 15 are acconmpdated together with the

connective conduct or g UHYsassdHimaitScree8.4Eefi i vi‘égr sFlmgﬁLrlgoé‘ﬁméFﬁBQHerPrs 18

and the groundi ng conductors 24 in the vacuum vess ept under vacuum

and 2 pr M lichibbe SUSNARGA 4 @ ReBh! nkBAHAR of PbRLHERyBARIACIUT

havi ng excel sul at1n haracteristics, C ances I'on anong
t hem can be reduced, $0 t C onents of the prinary circuit .can_ be
Commactly di Sposed : BILASR a SHERRRE bbnRisatind vish sioding s eif B, o
swi tchgear can he nmade far nore c act than conventional sw tchgears.

br oty 6l BeWIEhGPar SHTHINGItD A THGeIEN STEGRPR! of the FEosentiyABBae! 12,

no gas is present in_the vacuumvessel 12, so that there is no )
Fig. 30 is a schematic fragmentary cross-sectional view showing a

main portion of a switchgear according to a sixteenth embodiment of the present -
invention.

Fig. 31 is a schematic fragmentary cross-sectional view showing a

20 main portion of a switchgear according to a seventeenth embodiment of the

present invention.

Fig. 32 is a schematic fragmentary cross-sectional view showing a
main portion of a switchgear according to an eighteenth embodiment of the
present invention.

25 Fig. 33 is a view showing a main portion of a prior art switchgear.

8



- risk of explosion caused by the arc short-circuiting, thereby res[pl‘jtmm 2002
in high safety. Meanwhile) since the first novable el ectrode 14b of the
primary circuit switching portion 14 and the second fixed el ectrode 15a of
the ground switching portion 15 are integrally provided at the portions of
the | oad conductor 18, the 20 primary circuit switching portion 14 and the
ground switching portion 15 can be disposed efficiently and thus, the
swi t chgear can be nage e.co . ifi i t he,l ns ti.ng
portion 20 is provid 'g§4t I']Sg %ﬁ%?tg%%ﬁab&%{?oﬁ @é@%ﬁ}m&yﬂﬁréﬂﬂi aft
switching portjon 14 in pl ane substantially orthogonal to a direction of
movement ofs“ﬂtﬁbgﬁ@fv%fb%'g- ﬁ%nber of the primary circuit swtching 25 portion
14, bending load applied to the insulating portion 20 when the first 12 0
~ MA R 200BeshMasdefor CamyingiQut the Inveplierssed agai nst the first fixed
el ectrode 14a, so that failure of the insulating portion 20 can be
prevent ed i n advance Hardingftes, embodibients vf te phesent Soveritionganeodésaribed0 i s
i nproved. (Second enbodinment) 5 Fig. 4 is a cross-sectional view showi ng a
main pprti wm@f@eﬁ%wb@@-@mr ding to a second enbodi nent of the
present invention, Fig. 5is a front elevational viewin section of the
sw t chgear J Bdnty an el ectrical connection diagramof the
sSwi t chgear -(ﬁ?é*é:rhl?%d@r?b di ment, the bus conductors 16 are di sposed outside
10 the vacuum vessel 12 and the thr ee.bu% br ancE conductor.s 27.wi Cth branch
of f fromthe bus confiifkt &r'S P6CTO5SRECHAA YIPWs SHRAWNG, 3 AR RATtiROF a
respectively are extended into_the vacuum vessel 12 by way_ of bus_bushi ngs
29 whi ch aﬁg"tﬁgﬂ)%'o%%?% n3§°t&bﬁfﬁh§§'Wim9%°fc®ler@§§6ﬂ%'mgn‘l'%aFt'Q-o%is 8f a
peri pheral wall of the vacuumvessel 12. The primary circuit swtching
portion 14 front egvaticnat viewL s sectiane of ithe iswitchgearcredtrigd8 is4an flecifieal to a
di stal end of the bus branch conductor 27 and the first novabl e el ectrode
14b wH) ch icensectinnediagram bétHeoswitchgedr.of t he t oad conductor 18 so as to be
di sposed above the first fixed electrode 14a. Opening and cl osing and
di sconnection of theThei switshgedrcshdws Wt Hdseg deawingsnintfuddse apeaéwired i n
response to actuation of the first drive device 23. 20 The arrangenent of
t he ground } i ; n | i p%ﬂ'ﬂfﬂ%c‘? r 18
and the cal‘o’lé%%%a?hﬁég?gégﬂghﬁﬁ%%bmwmgrmg a?gﬁglﬁ/}#ﬂfﬁgg to t os4e)' of
the first i N g hkC o] i I enment)
SR Senin” PS5BS EorRctol T67 IR RR0ReBE e 3R

since a prrnmary cIrcul S provi cuum hawvi ating
‘character | St hSRigP cbRul GBS RRRRER® ALSnbhhh P8 h TP BHve HSlboE f ot s
15 23 for driving the primary circuit switching portions 14, second drive devices 26
for driving the ground switching portions 15 and ceramic cable busings13 for
connection to outside transmission cables C are mounted on outer portions of -
the vacuum vessel 12.
The load conductor 18 is coupled, through a ceramic insulating
20 portion 20, with an output end 21 of the first drive device 23, which is
hermetically sealed by a first bellows 22 so as to project into the vacuum vessel
12. In response to actuation of the first drive devices 23, the three load
conductors 18 corresponding to three phases, respectively as shown in Fig. 3
are moved as one unit vertically in Fig. 2. An intermediate portion of the load

25 conductor 18 is connected, via a flexible conductor 19, to a terminal portion of

9



0 ~ MAR 2Q02 switchgear is nmade far nore conpact than prior art swtchgears
and high safety is achieved by elimnating a risk of expl osion cau{hd MAR 2002
arc short-circuiting in the vacuum vessel 12. Furthernore, the bus branch
conductors 27 branching off fromthe bus conductors 16 di sposed outside the
vacuum vessel 12 are provided 5 in the vacuum vessel 12. Therefore, when a
plurality of functional units each integrally including the primary circuit

swi t chi ng i . t he qgr ortions 15 red as
shown | n Fik baBBSRRL TS e R ortiashe o eSS B saBl CRESRRed
t he course of the bus conduct ors 16, the nunber of the functional units can
be i ncr easd® ¥ACYWR Yesse e%?spywayrﬁf the ablesbushing 13n withdhe terminakperdier can
be obtained that it is possible to perform design having high degree of
freedom ( Ohthelcable ddishingt §3 prajecting istaather vasusevessald2. viTéns sdrowiatiyea nai n
portion of a switchgear according to a third enbodi nent of the present

i nvention, sfdtgis 8dapted td befmaintaitédbpkizztia ldeformation of &ieé flexiblef candactor
switchgear and Fig. 9 is an electrical _ connection diagramof the

swi t chgyear 49lraghftilessoRE iaBBOE méﬂ?i%néﬂrrﬁé\%ﬁ@rﬁltof%elléﬁi SridiRtor 18,1 cui t
swi t chi ng portlon 14 in the vacuum vessel 12 is nmade different fromthat of

i nol udes, 1n 20 aadi & ?ﬁﬁﬁ’gy'g R03 é?éﬁﬁroa%@é’gfé?éhfﬁw PRI eng
one S5 oPt PRURREEBRIE Bhodte ol G F0E ol St R,
connected to the cabl e bushi 13. On the other hand, a |ower portion of an
i nt er nedi acHreshawerligd !?36&9@% @et shawpydy theetrapsimssiom gabler € o fitst wit h
the output end 21 of the first 25 drive device 23 nounted on an upper

out si de of mavabieelectiode 44biof the pmary cirquitiswitcting podtioni T4iiscseceided tad t wo
forks and novabl e el ectrodes 31 b and 32b are secured to | ower ends of the

forksilso atower @mdf rafnthé hipatli ooridatiect 18desThRé dhreed HRida,condaptecs | 181 .
Therefore, a two-point switch construction is obtained in which a first

swi t ching ﬁ@ll’réswhdlrﬁgiwﬁMré@ﬁhése‘@dree|r§§éé&ﬁély3%upp@1féh by ndimataks 285
el ectrode 31 and second sw tching portion i ncl udi ng the fixed el ectrode

32a and t hgny, oP}r%\Pdééiﬂﬁn véSsethg. a"l’h?é%ﬁn‘%dcﬂ c%‘éﬁb@t%r?ﬁ? \UFe V\ﬁﬁ Pgsbus

conduct or 16 an conductor 35 as own I n

crcer {hebulit i e b 08 dﬁ#céﬁd b%fé#%@@egséncaﬁ@%@%szdﬁﬁ%rt on

Of e | OafaeE LR 38 e HAE st ebu0d e oSt i SOESHRY, L2 2o

for ePPl ! B8rion 12 S Sacured fo an upper. end of %?12 tgr%ngﬁ Sonducior 87 '3 48 %o
confront the first movable electrode 14b.

The primary circuit switching portion 14 including the first movable -
electrode 14b and the first fixed electrode 14a connects and disconnects the first
movable electrode 14b and the first fixed electrode 14a upon vertical movement

20 of the load conductor 18 in response to actuation of the first drive device 23 so
as to function as a switch for establishing and intercepting flow of electric current
between the bus conductor 16 and the load conductor 18.

Meanwhile, upon actuation of the first drive device 23, a distance

of the first movable electrode 14b from the first fixed electrode 14a may be

25 changed to two stages of a short distance and a long distance from the first fixed

10



di sconnected fromthe second fixed el ectrode 15a is nounted on a {Ugw 2002
outside of the vacuum vessel 12, the third enbodinent is simlar t

first embodinent. 15 It is needless to say that the third enbodi nent can

al so be applied to the second enbodi nent in which the bus conductors 16 are
provi ded outside the vacuum vessel 12. In the switchgear of the above
descri bed arrangenent, the sane effects as those of the first and second
enbodi nent hi : | ] G j N j

oui tchi ng SiearbdePtfE R kool “haf e isPhovablitBebibfa SR dhsfblad it

bet ween the _contacts at the ti f RQreakin d di sconnection of the
primry ci ?Eﬁ?‘fngs SF%WPJ@‘"B(S’P? ﬁeﬁq'fﬁgcei?‘fgrt?é%r g%%éga,PfWWMPUF ﬁ@"@hhngchgear
can be made conpact. Furthernore, since the |oad conductor 35 and the cable
bushi ng 13 Regtierhd4 canfupetian alsoasca diropanesipra Yegical movemest of the taad

wi t hout using the flexible conductor 19, nore stable operating 15 D ~ MAR
2Q0 per f or reanductonri 8bearobe gerfatmetiFwhile intendrodi thenvacuting vesseli £2 i kept
cross-sectional view showing a main portion of a switchgear according to a
f our t h§ embaghder vacim byeadtioaft tite firstbelidwe22Fi g. 11 is 5 a front

el evational view in section of the swtchgear and Fig. 12 is an el ectrical

connection di agram oiod {He §thet RBAG2A brarth portiofBPEIRLHRE in alirebtibh awslyl mary

|
circuit switching portion 14 and the ground swtching portion 15 in the
vacuum ves =001 4 - SW j n e i vabl e
menber and ?ﬁ% %Iﬁ? :E% preahgg@g g o{;\% '%W)ﬁ‘?%‘g %3 es‘%'/.llr E‘gésﬂnﬁé@%%nﬁ%ﬂ@‘ I\%ftrr{ep\%y (oatﬁﬁ e
primary circuit sw,tchi ortiaen 14 includ a fixed el ectrode 37h. secured
Po the’ i scahoisiar dp e sBeots Sed ciastipcit fra 8t ing GioubucuilcRing agdioh
portion of the vacuum vessel 12 and a fixed el ectrode 37d which is secured,
at one si dd90f secred ia-a distabend 9k thisbraneh portions  JoideLpHiNgsCIIMAAt ed t o
the cabl e bushing 13. As shown in Fig. 10, the |oad 15 conductor 46 is a
menbetl havi2dgs integrally aoupled yituasruipdt erstof the, sedendadrivet davieriR6.t whigbr t i on
is secured to the cable bushing 13 and the fixed el ectrode 37d is secured
to an end i hermeticaligrseaiedoeynt serohddellovsa2d s @srtoprofcd intd lise vaedum
conductor 46. Meanwhile, the ground switching portion 15 includes a fixed

20 el ect r ogessSeldl B eqH reshérisedid actdaidn af thipveEsHd dReE deliRes i2B) tieé tifrebover
side of the | oad conductor 46 and a fi xed el ectrode 37h secured, at one

ide of th [ 7, i f ' t
34" or oct ea U BORAUEBRE 2 Corre P RE N o8 pifasBy MRy S e

S
bottom of the vacuum we

Orounch 19 GRABHESEind ki B QHRER Bkl iy G R MRS of o ' <

15 A second movable electrode 15b is secured to a distal end of each
grounding conductor 24 so as to confront the distal end of the branch portion of
the load conductor 18 when the primary circuit switching portion 14 is in an open -
circuit state. Meanwhile, the grounding conductor 24 is extended out of the
vacuum vessel 12 so as to be grounded properly as shown in Fig. 3.

20 The ground switching portion 15 including the second movable
electrode 15b and the second fixed electrode 15a connects and disconnects the
second movable electrode 15b and the second fixed electrode 15a upon
movement of the grounding conductor 24 in response to actuation of the second

drive device 26 so as to function as a ground switch for effecting or canceling

25 grounding of a load side of the primary circuit switching portion 14 in an open

11



16 ~ ~ M-~ zoaz The novabl e nenber 42 possessed in common by the!PHiﬁEkXZ
circuit switching portion 14 and the ground switching portion 15 i 002
di sposed at one side of the |oad conductor 46 and a drive device 40 for the
novabl e menber 42 is nounted on an outside of the vacuum vessel 12 renote
fromthe cable 5 bushing 13. The drive device 40 includes a pivotal |ink 38
whi ch passes through the peripheral wall of the vacuum vessel 12 and is

pi voted ab st i a i i royi i f the
i voral 11 atouB SR REieCrarte Mt A vl MRt ok ot RELEMRRAG

i nsul ating orhi on 20, . wWth a op st?gJ end of ﬁf&rhe pvotal link 38, which

ext ends i nt'& t'HE GOHNHING, £onducton 24, crnibe  igtractally FaQved dn &SPePSa AO; 5
nmoved vertically upon pivotal novenent of the pivotal link 38 in response
to actuat i @stugtion theisesonddrive dryica\Bawiile iateriorgfitheoracuum yesseblBpher al
wal | of the vacuum vessel 12, which the pivotal |ink 38 passes through, is
her net i cal lkepteaderdideuutrhiey actian obthiel seoend belawh 25hat pi vot al novenent of
the pivotal link 38 upon actuation of the drive device 40 is 15 perforned
while §nterior of thinVesswitchgearadf the alsoveeiiésdribeararyatgementAshriceiheat e

i nternedi ate conductor 39 having two forks is coupled with an upper portion

of the mvgghﬁbwﬁﬁﬁ se@tcmhgapmianéﬁavsﬁu m@;aﬁs}m %lt&hihﬁ:{i&ﬁéﬁsaﬁbyar uch

t hat ends the torks are directed upwar e a cohnective conductor

coupl e wi ERCATTRAENS, Bhobier o9t e, blfine MG, AEHIAErT BEHC RIS R 7 e
ovnwar dl y CONBUARIE T8 BerPel Sondueldrs, §8:and e aungnarearyclors 4 R chi ng

portion 14 are, respectively, secured to opposite ends of the internediate
conduct or ¥8CWHM vasselild &ngler yacye andcadprimant eibenit sahigcteldtodnighso as
to confront the fixed 25 el ectrodes 37b and 37d, respectively. Meanwhil e,

movabl® el yoltagrids pravidedi in vacuym ~hawing 2excellsnt insulatieg geharadtesigtics; hi ng
portion 15 are, respectively, secured to opposite ends of the connective

conduct or <4leapantesraf insulatioredmahg\tkemitanbexsiuekedcso thstcofhponaents 8fibeso as
to confront the fixed el ectrodes 37h and 37g, respectively. 5 By the above

descri bed @fih’?ﬁﬂeﬂﬂﬂﬁb dahe bier icBipachly ! aispbsedh fogattid MK ithe édnmaiva
Cc

t wo- poi nt swi construction in which a first switching portion including

Swi L chi ng SOrRIaar A R, S RIBReE BT P /%8s 41, A0fs, ZoRfAR en

swi tching portion includingt

o et o0c S0y dNodl SYUERAR SRS LIBET ARy REPGHAIENG e e

i tchy ti 14 I d _and d when th bl mber .42 i
moved LpnaVaPPEAESSRhIRAPHE s PRI I (1 FPBhERF01 A SHETERSIE 570t he

pivotal link 38 in response taq L L
- risk of explosion caused by the arc short-circuiting, thereby resulting in high

safety. Meanwhile, since the first movable electrode 14b of the primary circuit -
switching portion 14 and the second fixed electrode 15a of the ground switching
portion 15 are integrally provided at the portions of the load conductor 18, the
20 primary circuit switching portion 14 and the ground switching portion 15 can be
disposed efficiently and thus, the switchgear can be made more compact. In
addition, since the insulating portion 20 is provided on the movable member of
the primary circuit switching portion 14 in a plane substantially orthogonal to a
direction of movement of the movable member of the primary circuit switching

25 portion 14, bending load applied to the insulating portion 20 when the first

12



actuation of the drive device 40. Meanwhile, as shown in Fig. 12, the
ground switching portion 15 15 also has a two-point switch constrgcqmmizmz
which a first switching portion including the fixed el ectrode 37h an e
novabl e el ectrode 37e and a second switching portion including the fixed

el ectrode 37g and the novabl e el ectrode 37f are arranged in series between
t he groundi ng conductor 44 and the | oad conductor 46. Thus) in contrast
with the ptJ AT i L.ch ' 4 d i {79
port 1 on- 157dble Elekfitks B iseRrd SbRn Tyl frof bd B ART A R
downwardl y _.apd u rdl respective upon pivota venent of t i vot al
ok 361 iags oftoBe; insuistBal Pafions 28 1xepebrediblect T Gtvanes, arid Byl oy
circuit switching portion 14 is closed, the internediate conductor 39

nount ed on dufRbility Vi heinsulatieg peptions2Q jsigpsavethout 25 the coupling pin and

t he | oad conductor 46 having the above nmentioned shape is 18 O~-MAR curved
by its el a¢Secondembodimdnt) bri ng the el ectrodes at the first and second
switching portions into contact with each other sinultaneously and

posi tigely. Slmlarlvi?.vweis hHherogs-eebtibriaM VieW S8owiRgt BOMalrP dortion wsfed, t he
connective conductor 41 nounted on the novabl e nenber 42 is pivoted about

EPSngféPL e g B e e e r T e R P 8
decond swi Eatotce Bitehef Gieir i Seelorlt i o e el SR Flo 5 2 SR an
positively. It i (r;éeedl ess %CPSVWF that the arrangenent of the fourth

t IS
enbodi ment ceapechon Aiagram,pf hgREMsecond 10 enbodi ment in which the bus
cohductors 16 are provi ded outside the vacuum vessel 12. In the switchgear

of the above descri bltthis emhpdiment, thebusseanductarstiP aee disposedioutsides i r st
and second enbodi nents can be gai ned. Meanwhile, since both the primary
circullt swihehacuynpuessel i 2zant thecthpeebusl bidnchvédrhictays 23 rwiich binaveh offie

t wo- poi nt switch constructions, the swi tchgear can be nade conpact by

reducti on frondite bus esndedtorsen6tdocas toicontspond td threephasesnesspestivélg t hird
enbodi nent. Moreover, since the primary circuit switching portion 14 and

t he groundafevekiehidgd imertheaaclanhgessel he tg?)%?kﬂ’ BIRBSEhidgs 28dvihiBR ei ve
device 40 in comon, the switchgear is made nbre conpact by 20 reduction of

e on e BRVERTBR A bl bk loaidil lechehb o = el asF ) ™0
ot he el ol SHaLm JESHE TR, ofd Pl EREul BMRGRPRCRINBRT SR HRAIRRCr 1 on
L S R B et U il A 3o B e
conductor 27 and the first movable electrode 14b which is secured to the lower
end of the load conductor 18 so as to be disposed above the first fixed electrode -
14a. Opening and closing and disconnection of the primary circuit switching
portion 14 are performed in response to actuation of the first drive device 23.
20 The arrangement of the ground switching portion 15, connection between the
load conductor 18 and the cable bushing 13 and other constructions are similar
to those of the first embodiment.
In the switchgear of the above described arrangement, since a
primary circuit is provided in vacuum having excellent insulating characteristics

25 in the same manner as the first embodiment, such effects are gained that the

13



~ ~ ~n R 2a02 |locations in the vacuum vessel 12 as shown in Figs. ?@\
The netal shields 47 shown in Figs. 13-15 are provided for coveri ngﬁ R 2002
i nsul ati ng nmenber projecting into the vacuum vessel 12. The netal shield 47
shown in Fig. 13 covers the insulator 28 for supporting the bus conductor

16 in the vacuumvessel 5 12, the netal shield 47 shown in fig. 14 covers a
portion of the cable bushing 13 projecting into the vacuumvessel 12 and

e e bavifehedis EHE tarimbicioormBaCiiah pribh B Witk Rk RO aBR bidr¥arély,
| d d h shi el d .47 f d
by ol di n;‘:%"hameé‘ By Wt & S8 ot SuflBslon capesa iy org shat frGuitg i thenn

its bottomface is directed towards each of the insulator 28, the cable
bushi ng 13 VASHURTEESSES dRat FREhBEReIE Ahe Bus Tianehcandugipes awran@hm,@ﬁ at a
potential substantially identical with that of the primary circuit in the
vacuum vesdedm iie baheonductonsr 16 didposertoutsidethe ivasudm vessel 12 arenprovidedof
catching the netallic vapor arc produced upon connection and 15

di sconfect iianh@vatiemprdssel Y2¢i Theteforaiwhehi 4 gluralityl sMiuhétichd uhitsfazead to
the corresponding |ocations, while cooflng the netallic vapor arc.

Therefore, gl Fél tiﬁ%ldﬁ?rfgalthémrﬁﬁé’r?héﬂcnﬂ[f\)oﬁ geﬁcﬁ{nlﬁé 31%1 d%ﬁﬂ%e' Qﬂﬁ'nﬂt' ng

perfornance o] e i nsulfator 28 I'ng l'ati ng

t 20 . it
Pod st ety WPE‘&@@?"?EE%%’E RSB e, SHW PR Fle 504 & apfichRe.,
hand, th in.Fi 6 h f th
Crrcui o swlRFIoRB! HGHS s ProRSHY piRder n A8 PRI o BegontEloss 46y r&'vrerﬁiﬁ
di ffusion of the rret allic vapor arc into the vacuumvessel 12. Fig.
shows an exXies abthefnctienaliuits santhedinfiaaged on reduresseasdy @nd thrﬁMC? 25

CII’CUIt svmtchln portion 14 in the fourth enbodi nent of Fig. 10. The netal
20 ~ adlitongi ieffledt aan berahtained thahibisapossibleytoipedformi desigppavingd by a
Ci rcul ar |nsul ating support plate 49 secured to an internediate portion of
t he bus br highhdegreewftfieddm.and i s hung downwardly. The netal shield 48 is
nmounted so as to cover outside of the fixed electrode 37b secured to the

| ower end @fhirdenibedirRéstpch 5 conductor 27 and the novabl e el ectrode 37a
secured to the upper end of the i nt ermedi ate conductor 39 such that the

netal shield 48 is s ﬁl g éé'cﬁ%ﬁélcﬁew ?ﬂb&,@ 1(‘? ﬁ?j 550&e337b

and the novable el ectr de nce this neta pt at

1315, o1 caniRhder odkefdfb t? Wl nb ootk BL st ﬁ&eﬁﬁg 5188 B
clectipce %Eaaea%vahlaaap‘i@%i{ﬁﬁg' i o e 4R ot SolPb BT S .
function Ofco%%égtmnnc%agram of the switchgear.
In this embodiment, the arrangement of the primary circuit -
switching portion 14 in the vacuum vessel 12 is made different from that of the
first embodiment. Namely, the primary circuit switching portion 14 includes, in
20 addition to a fixed electrode 32a secured to the distal end of the bus branch
conductor 27, a fixed electrode 31a which is secured, at one side of the fixed
electrode 32a, to a distal end of a load conductor 35 connected to the cable
bushing 13. On the other hand, a lower portion of an intermediate conductor 33

coupled, through the insulating portion 20, with the output end 21 of the first

25 drive device 23 mounted on an upper outside of the vacuum vessel 12 is

14



metal lic vapor arc produced upon connection and di sconnection of th? fi Xefl[l
el ectrode 37b and the novabl e el ectrode 37a, while cooling the met(h/ll MAR 2002
vapor 15 arc with its inner face. Therefore, since the netal shield 48
reduces diffusion of the netallic vapor arc, it becomes possible to prevent
deterioration of insulating performance of the insulating nenbers provided
at the vari ous locations in the vacuum vessel 12. Meanwhile, this netal

shiel d 48 cgR,bstehiike W G RARE ol Bble Bet Sdl ?urﬁ]nd)’sﬁﬁra g Relefs of

the pri rrary CI rcurt | ng portio can need

say, disposed in_the vjci of the elect of, th C

awi tchi ng. JONer GROSer 18, ficky sPeeé 1 anfiphl B ubreslpSrSdas A 41 SR ¢ e
fourth enbodi mrent shown in Fig. 10, when the primary circuit sw tching
portion 14 [§SPeHIelt ouTrhfrng"%c‘Pl twerReiHtSWitehiepnsugtiem issobtained @s\@lavcm?on

pi votal novement of the pivotal link 38, the insulating portion 20 25
provi ded be‘lmbesmtch@gpmdtcm m¢ludln98tfmdxedeelmtradee3ihenared the movable
undesirably 21 ~ 1 MAR 2002 subjected to bending force due to pressing
bet wee8 t heelectradesptindindga ebeorid switehingipwrtidry irchaiisg the fiked efectodelB82a

i nsul ating portion 20 for the purpose of solving this problem In Fig. 17,

the insul atamyp tﬁé’rhb@@olgoele‘btr@ﬁ@VBQBdare' BrangedNfh Sepekapbiwiddny tl‘i’clétl'b'l.il‘i?lonaI
to a direction of novement of the novable 5 member 42 upon action of the

drive devi Cor ﬂglcto'{QGté}ﬁi &gqééﬁqcp ‘E&@é g@h%mmﬁé 62 integrally provided

at a distal the prvo I'S di Sposed bel ow the

i nternmedi ate conductqr, 3 ven if vab el ectrodes ,37a, and, 3
provided on the int eﬁﬂ%ﬂ?"é’?& c%?&ﬂt:i Q{PBn‘iSrs@Q bﬁ‘gaﬁﬁmﬁgt"?%d"l";%?ed

el ectrodes 37b and 37d, 10 respectively as shown in Fig. reaction force

of this prdbeisegondfiad eleckpde ipasastradio %glséai@@ﬂéysweterrme@@tetb@ 1S
insulating portion 20, so that failure of the insulating portion 20 due to
bendi #g carpqmorpﬂéth@rit)@@ cpaductonad @ndibasenened navableneletirode 16b segureag
enbodi ments, since the insulating portion 20 satisfies the above nentioned
provi sion, ta the slistalferichof tnecgrouinding corslulctdri24dgamad the sacdtd deve device 266
Meanwhi | e, since the bus conductor 16 provided in the vacuumvessel 12 in

the first, fohigrdbing theusbbomdrhadiamet sleetrotiBetsstos drdieshnectél o ardled
outsi de the vacuum vessel 12 in the second embodi ment gener ates heat upon

appl i cat i onyigdoniegadMPbhaNe sbEGHEH ﬂa@@l@cfr&?@’iBé@%dﬁl’e@Sﬁ'aqawef olif *d“e heat,

it is necessary to provide an arrangenent bsorbi ng expansi on of the 20

%?cﬁ‘)?ﬁgcbﬁéh%g%&ﬂfﬁgeé%s"@ e Bl R BRAFIEER 5 %ﬁ@'ﬁﬁﬁnwgﬁﬂsﬁﬁf’&ﬁg&?‘ﬁ ons

ot her 15t *a Tpeuiageh Catté?s”i.tﬁ%uheimien&a"%ﬂﬁ%%té’éaaﬁa”e HHTBRJO 41 pPesith e
S5 o SISl BBLEBE o e P ™
vessel 12.

In the switchgear of the above described arrangement, the same

effects as those of the first and second embodiments can be achieved. In

20 addition, since the primary circuit switching portion 14 has the two-point switch
construction, distance between the contacts at the time of breaking and
disconnection of the primary circuit switching portion 14 can be reduced, so that

the switchgear can be made compact. Furthermore, since the load conductor

35 and the cable bushing 13 can be connected to each other by a rigid

25 construction without using the flexible conductor 19, more stable operating
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~ 1 BAR 2002 to thermal expansion caused by heat generation refer e‘ij to
above, the flexible conductors 51 are deflected so as to reduce dbs zﬂﬁﬂamﬂz
bet ween the severed | ocations of the bus conductor 16 such that expansion
of the bus conductor 16 is absorbed, so that not only nechanical failure of
t he bus conductor 16 can be 5 prevented beforehand but durability of the
bus conductor 16 can be inproved. (Fifth enbodinent) Fig. 19 is a schematic
Cross-secti i ] in portion of a switchgear according to a
fifth enbocﬁgn@ﬁ{n\ébﬁ&ltcﬁg%\#r%@gneg?nventi on. In Fig. 19, the rectangul ar
vacuum vessgl ﬁ% isfqufﬁ‘gt ﬁnder hi gh vacuum A bus 10 termnal 72 which is
connect ed t46°4AN&H BUs is fixed to a top of the vacuum vessel 12 so as
to pass through a wall of the vacuum vessel 12. A portion of the vacuum
vessel 12, which t he Figis10d8nd faPsy-seplionab viewrshayingi @8 maial bertioncal enat
interior of the vacuumvessel 12 is kept under vacuum The first fixed

el ectrode Iswitchgeanacaordingfde aofourthvembadimént of thie gresentliedentiora Aigviet isend  of
the bus termnal 72 extending into the vacuum vessel 12) while the first

novabl & el effrbadeleldfiorin view it sébtiatoPthe lswifcheeal iafadFigo129s kA dledficant the
first fixed electrode 14a. The first novable el ectrode 14b is retractably

noved Iineq{égpemﬁ?lﬁpﬁé,ﬁ%%i¥wha¢ggﬁst drive device 23 as descri bed

| ater, so t st novabl e electrode 14b and the first fixed

el ectrode 14a are 20 e ; dj.sg.onne . : . A,
circuit swtching poJ'tgiQ@% %B‘lg%'ﬁo%g’é’n%%?' @?ﬁ@ﬁgﬁgﬁjﬁ'gg@n‘ﬁ@@g@gﬂ'%gy‘f| rst
novabl e el ectypode 14b .is . orted by_a vertically extend] first .
operating ﬁm{ g‘f grmngrﬁwlwglﬂoﬁbor} ﬁé 'Qiﬁ? §’ﬂ9PHV¥M@§F‘§e{HA§gﬁe tWa-RQPts ¢
operating rod 91 and the first novabl e el ectrode 14b. The first operating
25 rod 91 pavdishcansiruolignsaand heym tbeir mevable membersard the fiesh@Rgr s8opndThe
first 23 0O i MAR 200Z operating rod 91 and an inner face of the wall of
t he vituumdrivesdévides in eoovnpn.edNamdly,ethehpomaey dirguit hewitchireg podidrod 22

such that the vacuum vessel 12 is set to hernetic state. A lower end of the

first operatclodes @dfifed iefectdel 87bvéddurddi¢o fthe sdistdl ierel df \the dusd3brdinghosed
out si de the vacuum vessel 12. Therefore, the 5 first operating rod 91 is

retract abl opBue@r 27 dispbsedastem Qpéhsortion of tHY VauUie VesSel2fP andl alffked. t he

first novable electrode 14b is retractably noved linearly anong a

di sconnect ‘”e‘i’edifb?%éf&‘wﬁichﬁ? S%S%nquc laf GHb sideP6H thGikell é@&r&d&éﬂggﬂ FloagUi t

position A A term na ch 1's connected to an outsi

s o1 UandfoBPIsEohfHeRid hRchR ANHELE! ASSIRRINBY 50 He bhene
1Sty Per A GOk The SESONG ™S LU AR U RAR0R IR SheRE O T

intermediate portion is secured to the cable bushing 13 and the fixed electrode
37d is secured to an end of a downwardly bent portion of an upper side of the
load conductor 46.
Meanwhile, the ground switching portion 15 includes a fixed
20 electrode 37g secured to an end of an upwardly bent portion of a lower side of
the load conductor 46 and a fixed electrode 37h secured, at one side of the fixed
electrode 379, to an upper end of a grounding conductor 44 erected on the
bottom of the vacuum vessel 12. A lower end of the grounding conductor 44 is
projected out of the vacuum vessel 12 and is connected to a grounding metal

25 45a via a flexible conductor 45.

16



the load termnal 73. The flexible conductor 19 is stretched bet
second fixed el ectrode 15a and the first novabl e el ectrode 14b. mﬁgﬁmgﬂnz
15 the primary circuit switching portion 14 has been cl osed, electric power
fed to the bus termnal 72- is supplied to the load term nal 73 by way of
the flexible conductor 19 and the second fixed el ectrode 15a. The second
novabl e el ectrode 15b having a shape of inverted T is disposed i mediately
above the second fix el ec d a is. coupled with 2 Q end of
an electrically condﬁ?ﬁ b'g’véé@oﬁ'&%g%érgipﬁés?s@@%@ ‘é%@ﬂ’(ﬁ'i ﬁﬁ%%r&f@%l y.

The groundi n% conductor 24 is connected to the second,(gg?r ating rod 92 and

i s groundedircull swigkiNgRRItign ¥hand the growikswitehing Aartiard 1548 asgAAlgh the
top of the vacuum vessel 12. The second operating rod 92 and the inner face
of the wal longfsideef thedoadrcoadualor 46 apnd @ dogrdavice® fordhe mauabie meynhere 25
second bellows 25 such that the vacuum vessel 12 is set to hernetic state.
24 0 1 MA#2 0Rouhtedset andoutpicleadi the vaclud? vessalold redote front the sallend
drive device 26 which is provided outside the vacuum vessel 12 so as to

retracg abl mu%ﬁmg 188 FREOAAVORRAVEE B0 inefiddd: a \Wiestal NipkSSE AsicRsastesny 1 od
92 is advanced Dy the second 5 drive device 26 in a state where the primary

LU SRRk vaf o RSO s b2 AN BRARN BBl 000
20,25 L0 DSBS ol oSSR e P 2 e B i B, e o

arrangenent, since the 10 primary circuit switching portion 14 _and the
ground swi tRQ¥aRIE Memnes 425 CQHE[?%QVPH@" theGgramis 'ﬂngatWM'Q'b?%‘ﬁm Aand
the novabl e termi nal are accommpdated in the vacuum vessel 12 kept under
vacuum and distal ¢nd ahihe pivelaljink 38, pihish exends intadhe yeguumiassel 12 3uplvi ng
excel l ent insulating characteristics, clearances of insulation anong them
can b#0 r eddatdhe snovdide merebeni? ié gesvedosartitedlynmetn pivotad meoverngratadf thban
conventions! swtchgears. Furthernore, even if arc short circuiting occurs

in the vacpivotalgikeds 7 resporgesto actDaBGPof the drilie devfoe gDy efpeahwhie, §0 that
there is no risk of explosion caused by the arc short-circuiting, thereby

resul ting igarftrob tﬁgfﬁéréys,h_efa‘iiv%élhoﬁm%dmm Vesd®! 129whidh the ﬁvé&hﬁrﬂ?ééc

cross-sectional view'showing a main portion of a swtchgear according to a
i xth enbodi . : . . . . :
S o o SR 95 ARl MBI vl bEfod B Ml i

Chone’ oY craR ol SRS AR anka8 dhor BB EoE B SR e 1852
descr H) t O?Jeirfgrrggg Etv%\i/lia%t%%o; gfr thtehveac%%lr(nevggselqug Ysl tkgbt under vacuum.

A bifurcate intermediate conductor 39 having two forks is coupled
with an upper portion of the movable member 42 by a pin driven substantially -
horizontally such that ends of the forks are directed upwardly, while a connective
conductor 41 having a shape similar to that of the intermediate conductor 39 is

20 coupled with a lower portion of the movable member 42 by another pin driven
substantially horizontally such that ends of the forks are directed downwardly.
Movable electrodes 37a and 37c of the primary circuit switching portion 14 are,
respectively, secured to opposite ends of the intermediate conductor 39 and are

disposed below the fixed electrodes 37b and 37d so as to confront the fixed

25 electrodes 37b and 37d, respectively. Meanwhile, movable electrodes 37e and
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25 ~~MAR As shown in Fig. 20, the first operating rod 91 extendsggq 2002
parallel with the bottom of the vacuum vessel 12 so as to be rotat bmA%
first rotational device 111 di sposed outside the vacuum vessel 12. The
insulating rod 84 is provided at the distal end of the first operating rod

91 extending into the vacuum5 vessel 12. A first novable el ectrode 77b
havi ng a shape of check mark is fixed to the insulating rod 84 and a head

havi b isal | d f o ' LSt al
end of the Tt sfofnd WEna fofblE1S e RgREnlely PAKER o Bpdhafle™
first tati | i 11 t at t he first .ati d 91 f dl
and r ever &§/558f 468 EonNesBYe  HANLHL HogaD) 1) URIHL PPUSalEdHE t he
di sconnected position C, the open circuit position B and the closed circuit
posi ti on Aelemmeasi 3 apdS315 a0 a%etorcaafrontsthesfited elpaliodes 34 apAf34ht t he

first operating rod 91 of the vacuum vessel 12 and pass through the vacuum
vessel 12 irespatiselyel with the bottom of the vacuum vessel 12. The 'second
fixed 15 el ectrode 78a bent into a shape of L is coupled with a distal end

of thesload term nal Bydherthove desbabed afrbagembat, ahe prifizpy clbuit switthingched
bet ween the second fixed el ectrode 78a and the first novabl e el ectrode 77b.

The second g&ﬂ?drﬁﬂl Mas v oirlﬁ srivznewd&ﬂtrwiﬁwﬁﬁﬁhﬁgrs}t%@gg dortisR_as _to

pass throu t he vacuum vesse I'n para nal 20 73

and is rot . c .ona ' '

out si de th@%@ﬁg%@%@?@%d@@f@é@%Itllgé)}rn‘govvggl‘éelalgr@@b%gigé%bﬁs%\%ﬁ ﬁg a
shape substant;j all imlar to th of the first noyable electrpde 77b is
2t tached t SwichingBartie induaingdhe Siehcelgpiods B7g St maYehia REETPAE head
is directed_downwardly. The second rotational device 112 rotates the second
operating 33ciaseaganged ipserigs ketwepnilae bus goaduciar 1% apdibe laagke

novabl e el ectrode 78b 26 ~ 1 MAR 2~~2 between the open circuit position D
and tHe cl d6aa$ shawnuintFigo32t i Shug.the primary cirabit swijebing portiere 14 i closedar y
circuit switching portion 77 and the ground switching portion 78 are opened

and cl osedahy opehediwiert the rhovatile aneinbecd2 it wpeedupnardlgdmddovenwiard®;, drive
mechani snms and power 5 transm ssion nechanisns for the first and second

operating réstecivelgndpd? piddtab mdpstRenOoE theNpRetal t i 3845 Gebporide téase

where the first and second operating rods 91 and 92 are retractably noved.
(Sevent h eghRMkBR¥f Ihd lSve ddviks 48 Schematic cross-sectional view showi ng a

mai n portion
Meanwhile, as shown in Fig. 12, the ground switching portion 15
15 also has a two-point switch construction in which a first switching portion
including the fixed electrode 37h and the movable electrode 37e and a second
switching portion including the fixed electrode 37g and the movable electrode -
37f are arranged in series between the grounding conductor 44 and the load
conductor 46. Thus, in contrast with the primary circuit switching portion 14,
20 the ground switching portion 15 is closed and opened when the movable
member 42 is moved downwardly and upwardly, respectively upon pivotal
movement of the pivotal link 38 in response to actuation of the drive device 40.
When the primary circuit switching portion 14 is closed, the

intermediate conductor 39 mounted on the movable member 42 is pivoted about

25 the coupling pin and the load conductor 46 having the above mentioned shape is
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10 of a switchgear according to a seventh enbodi ment of the presept
invention, in which the primary circuit switching portion 14 and hze @%W
switching portion 15 are retractably noved by a single drive device 103.
Meanwhile, in Fig. 21, parts corresponding to those shown in Fig. 19 are
designated by |ike reference nunerals and their description is abbreviated
for the sake of brevity. 15 As shown in Fig. 21, the first novable

el ectrode 1 i i : CRL .S i 1l4a
and the L-s apé@tﬂégggﬂgﬂ%ﬁgﬁﬁiaéﬁgcﬁﬂg%gm%g%gggk%%ovﬁggﬁﬁgﬁqgﬁgéégp ery of
the first npvabl.e el ectrode 14b. substantially orthogonally to,the first
ovabl o el coVIgES ParialsCte koptaRt Rl Sher ol REERERRRYslh %L PBSEVM 156
is directed downwardly. The first and 20 second novabl e el ectrodes 14b and
15b are suppiitasy, pyheh tae graundgswitehiog pritied 12tipacloaedy tis qanpegtive e
device 103. The insulating rod 84 is provided between the operating rod 93

and t he fi reanductbrsicmotntesherbthe mbgablestembernd?2 as divoter abogrtbe coupling
terminal 79 connected to the grounding conductor 24 25 is attached to the

bot t ongof thin arfd thergreseilg ¢3nauctes 44 ds gatgdodowhardigdsneladicity of thevt-~t
zooz novabl e el ectrode 15b and pass through the wall of the vacuum vessel

12 verti Ca'ﬁléﬁgibll%n&ﬁ&BPQstthQrtm&rlé\ﬁ@r %n;@% @gpqremheﬁgl &indRictlr 44ddo end

of the grounding termnal 79. M Ile, t erm 73 1s attached

to the top . . he
vacuum ves s%rf totlgﬁ%d \ijl}‘gérJ %ﬁgég§§€/§gk&§u@§% anq %’gf'(ﬁ?f& %ng'é{ﬁé%%% %‘F&e E?:'gtfr?g{t ctor
87 is stretched between a |l ower end of the |oad, term nal 73 and L.st al
ond port1 orviT saD ABED s ERLENCrad po3uelon I B Feddersio dAY BabiR [ ng
rod 93, the drive device 103 not only advances the first novabl e el ectrode
14b from t RIT3RGENMRMeCt dhe Jeuith; gRbediment (FasL@sa be apeledite ey seernd i on B
to the closed circuit position A so as to close the primary circuit

swi t cH0ng pembodiment ibwhichetheabus condustecs @ arevribvided agsidedbegsutimom t he
open circuit position D of the grounding circuit through an open circuit

position Gwdsseht2.primary circuit to a closed circuit position H of the
primary circuit. At this time, the flexible circuit 87 is deflected in

response to 15 retraghithg smitchgeaﬁeﬂmuiam@aégcrﬂie@éfraﬁ?erﬁém, theame | e,

by driving the operating rod 9 the drive device 103 not only retracts the

first novalifed ofd 'A8ge 16P theOfdtNENA! S8Esh! drfiblbdinfifits L £4) Be { ainbg, open

circuit position B so . as to open the primary circuit swtching portion 14
a0, 1t Ve BBhIAR B o SherBARBAF cFAE 9 ko e DB BRARRLEC
Do B TR g R SRR e s bR S e o
the primr ymgcija.ra Cclchirrt\pgc(t) l;[yh?eé)upc?igndofr 8iusitatnc%gséétiw%gn[)thoef c;[)rr:teacts in the same
manner as the third embodiment. Moreover, since the primary circuit switching -
portion 14 and the ground switching portion 15 have the movable member 42
and the drive device 40 in common, the switchgear is made more compact by
20 reduction of the number of components and structural simplification.
In the foregoing embodiments, such a problem arises in the
vacuum vessel 12 that metallic vapor arc produced between the electrodes upon
connection and disconnection of the electrodes is scattered around the primary

circuit switching portion 14 and soils its periphery. In order to solve this

25 problem, metal shields for catching the metallic vapor arc are provided at proper
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grounding circuit. On the other hand, by driving the operating rod gi, t he
drive device 25 103 not only advances the second novabl e el ect r ode D1 tMAR 2802
the open circuit 28 0 1 MAR 2002 position D of the grounding circuit to
the closed circuit position E of the grounding circuit but retracts the

first novable el ectrode 14b fromthe di sconnected position Cto a closed
circuit position F of the grounding circuit. Therefore, since the single

drive devige 103 retractably moves,  the first _and Seco novabl e .

el ectr odes(i%?é'ogﬁdn E%V?W‘{’ﬁr”éését 83 SEB‘”aén %%ggﬁﬁgngﬁj e a{ ﬁ@dﬂrsi mary
circuit switching portion 14 and the ground sw tching portion 15, the

swi t chgear 4ashewnniidEigsonbhdf e previded chwpverrm;dge inghlatiagr evemke .

(Ei ghth enbodinent) Fig. 22 is a schematic cross-sectional view showi ng a
mai n porti gmojecting irto $he tvaleyesr vesseb 1@ nd heometal eshigld M7 shoehniaritigofl 3t he
present invention, in which the bus termnal, the load term nal and the

groundi ng tceveisthk insutatpr 28 fsreshipportifid therbestcopdases 16fin the vaaau vesssisel
12, respectively. In Fig. 22, parts corresponding to those shown in Fig. 19

are desi gnaiethdmetdi kehidl§ U2 PRGH iﬂtfaa.sg glczgafwa bBioh &ﬁﬁercbgrei BXisHisg 13

abbreviated for the sake of brevity. shown 1n Fig. 22, an upper end

Dot o o ybIBs T uhé ECSEEBE2 B (b8 o] SR SoR K01 15 ane
e o o SRTbS RTENSBEUER ASe BT BEhEOR RE e aR  "
el ectrode 15a. Therefore, since the bus termnal 72, 20 the | oad term nal

73, and t he divesleyicgRd and Hip load copduetor A§ agsshowen igridgsd! Agdeder i nal are

provided in different planes of the vacuum vessel 12, respectively, it is
easy to connect the [bhe metalrshi¢gldsdt és fomed by, molding e metal plad@dntiossi on
cable to the load term nal 73 and connect the groundi ng conductor 24 to the
secontl) operdighedoshape &hd is 2boyrited tsaich thatdtsottom Pace is difkctedtdwdrBs 2208 Fi 9.
23 is a schematic cross-sectional view showng a main portion of a

Swi t chgear opeRe isdubstor 282 ti _@bbleeﬁﬂﬁ%gglrﬁ aRd th@@nﬁﬂ?ﬁrﬁ{'?oﬁfb{'ﬁ%i omhand

illustrates another exanple in which t bus term nal, e |load term nal

vossel 13, Mt ST Riked! 8 & BUeRGE LiboclahidthHonBea iy ol BF g Cuu
Neanahi | €. oy direfit in B VacliGh RN TLnIThS h19 350l Mbidi Shibiad 72 @
have a function of catching the metallic vapor arc produced upon connection and
15 disconnection of the primary circuit switching portion 14 and diffused to the
corresponding locations, while cooling the metallic vapor arc. Therefore, since
the metal shields 47 prevent deterioration of insulating performance of the -
insulator 28, the cable bushing 13 and the insulating portion 20 due to
adherence of the metallic vapor arc thereto, durability and safety of these
20 insulating members can be upgraded.
On the other hand, the metal shield 48 shown in Fig. 16 covers
periphery of the primary circuit switching portion 14 producing the metallic vapor
arc and prevents diffusion of the metallic vapor arc into the vacuum vessel 12.

Fig. 16 shows an example of application of the metal shield 48 to the primary

25 circuit switching portion 14 in the fourth embodiment of Fig. 10. The metal
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reference nunerals and their description is abbreviated for the sake of
brevity. In this enbodinent, the first fixed electrode 14a is proy deMAQtZB(]Z
the lower end of the |load termnal 73 fixed to and passing through the top
of the 10 vacuum vessel 12 and the second fixed el ectrode 15a is provided
on a periphery of the first fixed electrode 14a so as to extend in parallel
with the bottom of the vacuum vessel 12. Meanwhile, the bus termnal 72 is

provi ded at t um,: > d. | al | el
W eh the riyiod REIREL by o et YRS, sbPedfelbf G4 reliBhc,

bet ween a di st al ?ntd ortion, of the bus 15 term nal 75 aBd the fifyst

movabl e el SPPEELIARHO saryed fo,ap inteanagiatapeition £f the,Bug PrANh {dFent ,

it is easy to connect the bus to the bus term nal 72, connect the

transni ssi &7 aadlis huog dewnwaidlyt erfhenaietalzshield 45 immeountatk sgrasutedcongr
conductor 24 to the second operating rod 92 acting as the groundi ng

term nal . 2utgide of hhe fiked iehsoitodeF8th s@dured ta theHowet iendawfdbhe-mascbiamehl vi ew
showing a main portion of a switchgear according to a tenth enbodi nent of

t he prgsentcohguétor i27nathd hidvableabretrolib |37a26utured tGXﬁéfmlpﬁe'r enéfdfchet he
bus termnal, the load term nal and the grounding term nal are provided in

diff t : t) '

manner as {heNTedRle CARIUAGH IS Ui ot the motd] SHRAR' A Ypbbeq WRRE, 4,
t ' to t h in, Fig., .22 ' t ed | &K

ot erence. dintanat Eomhfhe HERT cl@diedrt A SR8 oGS HEPRLE o1 S

= pori pher Jhismetal BG4 fikaRl A NGAAR PolEIEl ingondasLutn (o enstabaeios so

as to 5 extend substantiallg in parallel with the bottom of the vacuum

vessel 12 &dcshown indogsidt hidbaglearances of insalatiop fram the petalshield48 toghe

confront the second fi xed el ectrode 15a. Meanwhil e, the flexi ble conductor
19 i s1Gst r effixbd @ldndtoded3¥ baand theemoyabliepeletirode 87atdae Beokepttsmall and thids, and a
peri phery of a |ower end portion of the first novabl e el ectrode 14b. Wen

the first dpesaitthgedaredndk madedohisdotbl y 10 noved, the first novable
el ectrode 14b is retractably noved anong the di sconnected position C the

open circuit positionhg tA0§ mdlihted el §hi%HJ{48 HefRSA g&r‘?&ioﬁ’ ofSGatbing thee

second fixed electrode 15a is also retractably noved anbng a di sconnect ed

POS {1 on KltafiB ik "BEYorbLEAA upcpcSRRRAGh 4 HishaRhbeRh dr He HES

primary circurt an crrcult position imary circart.

When 15 the,secaon vabl.e el ectrod ba i.5, di sposed .at .the di sconnected
bosi 11 on. KSHETERE HT R ye PaHIe Sfackisde. st W8 SRy the nélaticcaper
retractably noyved so as to pgsition the second vahl e el ectrqode 15b at the
open B r cuiefc WHBitsiigneriace. tﬁ@er.ef‘?ff%?é‘ﬁe@i‘? E\ﬁ@'%&“ﬁdﬁdﬁe ysionof; e
same manner as the eighth enbodinent, it is easy to 20 connect the bus to
the bus t ethe metaliio vapeiarscit hasemesdaressibie ite prevent detesioration ebipsulstingnal 73
and connect the groundi ng conductor 24 to the second operating rod 92
acting as phadogmancel phthe: insulating.members provided at the various locations in the -

vacuum vessel 12. Meanwhile, this metal shield 48 can be likewise disposed in

the vicinity of other electrodes of the primary circuit switching portion 14 and

20 further can be, needless to say, disposed in the vicinity of the electrodes of the
primary circuit switching portion 14 in the first to third embodiments.

Meanwhile, in the fourth embodiment shown in Fig. 10, when the

primary circuit switching portion 14 or the ground switching portion 15 is opened

and closed upon pivotal movement of the pivotal link 38, the insulating portion 20

25 provided between the pivotal link 38 and the movable member 42 is undesirably
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(El eventh enbodinent) Fig. 25 is a schematic cross-sectional view JfHQMAQ%QﬁZ
mai n portion 25 of a switchgear according to an el eventh enbodi ne

present invention, in 31 0 ~ MAR 2002 which layout of the second fixed

el ectrode 15a provided in the switchgear shown in Fig. 19 is changed.
Meanwhile, in Fig. 25, parts corresponding to those shown in Fig. 19 are
designated by |like reference nunerals and their description is abbreviated

L5, 0 SR L S S Lo St

substanti al | lel_wth the bottom aof the vacuum ve 12 so as to
ext end frorﬁgfl’t pI G gl [pQwWs Brevision, o Q@dt‘?'ﬂﬁt'n%ﬁm%@fp BE?WRQF@

second novabl e el ectrode 15b and is further bent upwardly so as to confront
t he second afwalting thisquoblege 1BHTIgTAE, tie nsulatippepartion & tsr proyides, 4m @et ched
bet ween the upper end portion of the load termnal 73 and the first novabl e

el ectrode Pplime Isubstardialiyv drifiogeasal tehanditdutiohi o imoyEment of thedmdiable
retractably noved, the first novable electrode 14b is retractably noved

among § he Gh&mBEREQ! §sbrPastidr o the drile @Rsde 20T fH'tHe BOSISE! OMtHR Alkablee
closed circuit 15 position A so that the second fixed electrode 15a is
also retra v | f: ry
circuit, t(h%éﬁgéhm% rcm 5?8 liee%rdoﬁgrt@é &aP Im“@ 'It%hgn%l osed
circuit posjtion | | rc en the second fixed el ectrode
15a is di sd&%%oc? &tbeﬁ?t?ét‘ H}Fé%%/t %6@' EqrgﬁhK of the primary circuit, the
second operating rod etracta Iy 20 nmoved so as jfion the
second novabl e el ect r% iStbeaF'OB’ﬁB e placrodes 3 a ang ?%Sng Uiedt Re Heosed
circuit position E. Accordi n even if nounting height of the second

fixed el ectinteteediste conduster eenreesed againgt the xedrelmtrc&eisﬁmw3w

adj usting feed stroke of the second operating rod 92. (Twel fth enbodi nent)
25 Fith 26 respectivelycasashawn iroFig. Sk treactidn foreavof thisvpnessingréoroe i merely 32
A 1 MAR 2002 of a switchgear according to a twelfth enbodi ment of the

present | nmﬁ ie@Nas tomphiselivestordss; tofthé irsukibgUusarien 20, spriRdl fiidre of thee
SW tchgear s own |n Fig. 22 is changed. Meanwhile, in Fig. 26, parts

cor r espondij Bn 20Qe tbrb&idih éan Bé?eélfegtt% eﬁé(nct ! kﬁl}géﬁtvﬁﬂ@ nce

nunmer al s an t e|r escription is ab revia e sa revity. In

this enbOdiirWt% ’ﬁréthf(‘) mogﬂb%mtg, §Jn%(étthgdiﬂs&éhn8%r{|&? 20 satisfies the

above mentioned provision, a risk of failure of the insulating portion 20 is small.

15 Meanwhile, since the bus conductor 16 provided in the vacuum
vessel 12 in the first, third and fourth embodiments or the bus conductor 16
provided outside the vacuum vessel 12 in the second embodiment generates -
heat upon application of high voltage thereto and is expanded by action of this
heat, it is necessary to provide an arrangement for absorbing expansion of the

20 bus conductor 16.  Fig. 18 shows an arrangement for solving this problem, in
which the bus conductor 16 is severed at its proper intermediate locations and
the severed locations of the bus conductor 16 are coupled with each other at a
plurality of circumferential spots by a plurality of flexible conductors 51 which are
deflected upon application of axial force thereto.

25 By this arrangement, when the bus conductor 16 is expanded due
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second operating rod 92 are disposed in the vicinity of the bottonnof MAIREZUUZ
vacuum vessel 12 and the second fixed electrode 15a is provided at¥a

portion of the load terminal 73 confronting the second novabl e el ectrode

15b as shown in Fig. 26. 10 The vacuum vessel 12 is nolded arcuately

between the bus termnal 72 and the second operating rod 92 so as to have a
substantially sectorial cross-section. Thus, the switchgear can be nade

or € conpacy, F—rﬁélré%fbne%&ﬁﬂhéaf é@ner%ﬁgﬁ Z?f%g%glvr\\ﬁ% ve, the flexib

cross-sectional view W ng a main por¥ion gear accorlcﬁ ng to
athirteenth e di nent _of . the present,inventign, in [ch the bus term nal
72" and ¢ ho SOSKHCIRES i arS AeNaFeRlEE o tBediPe ARandh heMihmdre Sarethe
vacuum vessel 12 is ﬁrounded. Meanwhi l e, parts .. corresgondi ng to those
shown i n Filgcatiansefdhe bys gapeidetony6 surh thatrexpansien el the BYs canduetae 6 is
description is abbreviated for the sake of brevity. 20 As shown in Fig. 27,

t he vacuum aksssieéd, 150 that fret randy hechaniiah faikkre of the busycanchudtart 16/ eandieal
into a rectangul ar shell and two holes are formed on the top and the bottom

of the§vacyreventeddefdrizhand baedurability of flie'sis cortiuetaror8icambelimprev@drenber s
105 and 106 each nolded into a shape of an arrowhead having its tip renoved
therefrom (fh mBBBInfentPushi ngs are, respectively, 25 securely fitted into
the holes so as to naintain a hernetic state such that the bus 33 p 1

M-, R 2002 term nal 7%; 3 j fi and
second insul ating rr\er?er'@Pg9 %g%sgﬁ%ﬂiﬁgémfgﬁég C ﬁ?ﬂ%ﬁ%’%%é\?’mama pl 8@’} he

|l oad termngl 73, are fixed to the_yacuum.,vessel . 12 so as.to pe insyl.ated
from t he vehamiidiBar 265rcid it mPREIne S i eseBbiny oSt FJSr ods
91 and 92 are supported, in 5 holes fornmed on the vacuum vessel 12, by the
first and stbolhg RGtaNOUIRK Vagdumavessg! I8 i kegt updse high d@gubmyr NS i ned
di stance fromthe_vacuumvessel 12. Furthernore, the vacuumvessel 12 is
ground@d byteemigabdAwhigh isceninectad 9N putside Bussisi fixeddea topsefitbe vaggum

metal lic vacuum vessel 12 is enpl oyed) the vacuum vessel 12 can wthstand

hi gh vacuumessehi2 sotds tokpasssthodbudto atwall obtheuvacuems gesded 1% A podtianh) ofso
that the vacuum vessel 12 can be made conpact. Meanwhil e, since the bus

terninal 72haR@ctdin veess! 1ZWhitkthe/Buditetmirt TR Rdes tRroubhcis\seetsdsy@ssel
12 by the first and second insul ating nenbers 105 and 106, high safety is

secur ed. F%ﬁéﬁ@%r%hﬁé %Mﬁegﬁqb\%}f?éﬁ%dé&écﬁuﬂi ounded, safety is

inproved. In a on, I1n case a plura the vacuum 15 vessels 12 are

provi ded, cl earance ;;'fmé ﬁ?ﬁlﬂéoogléczqosﬁgt }aggﬁ\érﬁgté %Pg?sﬁéﬁyi‘%?%db%t gn

nei ghbori ng ones of € vacuum vess 1 ween

|s. 12 i hor t d t t iteh b d
Compady - ( RERFEEAA R BHBbATERYE By MTginald? Sendnd B8 VerRulREBst ona
embod ment o we the Bt movRhlRABeBRt IHBRAYISG 4 Hears OLh i BRviAER SRABB i on

a
15 is insulated fromthe vacuum vessel 12.
confront the first fixed electrode 14a. The first movable electrode 14b is -

retractably moved linearly in two stages by the first drive device 23 as described

later, so that the first movable electrode 14b and the first fixed electrode 14a are

20 ~ connected and disconnected and thus, the primary circuit switching portion 14 is
opened, closed and disconnected.

The first movable electrode 14b is supported by a vertically

extending first operating rod 91 and an insulating rod 84 is provided between the

first operating rod 91 and the first movable electrode 14b. The first operating

25 rod 91 passes through a bottom of the vacuum vessel 12 outwardly. The first
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Meanwhile, in Fig. 28, parts corresponding to those shown in Fig. 27 are
designated by like reference nunerals and their description is abﬂr‘b\ﬂlﬁﬂ 2002
for 25 the sake of brevity. 34 0 ~ MAR QU2 As shown in Fig. 28, "an

annul ar third insulating nenber 107 is fitted around the second operating
rod 92 in the vacuum vessel 12 and the third insul ating nenber 107 is
secured to the inner face of the vacuum vessel 12. The second bellows 25 is
provi ded between the ird,insulatin er 107, and 5 the seco novabl e
bl ot r ode. DRFTEIe,E5q 5k APrifot anck, BT e wallcer, R wdelit® 38802 FéGh
vacuum Since the Joad termnal 73 is insulated fromthe vacuum vessel 12
by the sec&9yplaskwitheachoinerbythe fiesteliews 24 syghdhatiipe vasdumeessalal2 i83 and
t he groundi ng conductor 24 is insulated fromthe vacuum vessel 12 by the

t hi rd i nsulset thhermetinestated7 Adowersend bé theafinst epetatiaggod Bidisseaupddd with10
portion 15 is insulated fromthe vacuum vessel 12. Since the ground

swi t chi ng piae firs@rié devicerzadispesked oatsidelthe vasuimvesser! 2. 1 2T esreft®s cthebed
above, cable wi thstand voltage required of the ground switching portion 15

is raised 3pet d;&lgﬂéﬁndzma SYid (@R bIF Aibvaa IS stByes B IRAfiist dhivié deorBL N

enbodi ment) 15 Fig. 29 is a schematic cross-sectional” view show ng a nmain

di ment) 15 | . vi ew

mvent1 on, 20 R FRECRg S Rbiedrde 4 Rl o SR indhr dfoRer e
itch h in Fig. .28 j h d. Meanwhi | ' ig., 29, . ;

cor r esponaag e eRiseb ey af ePgh pul PaSIiBh Efsnd 8P gibuit PBBPanc

nuneral s and their description is 20 abbreviated for the sake of brevity.
As shown i M-Fi g. 29, arecess is formed on the bottom of the vacuum vessel
12 at one side of the first drive device 23 renote fromthe second

i nsul ating menber 10& lead temmingk é3rwhidh is/ conkadted t@ &ni autpidevranstissionhe
recess such that the first and second drive devices 23 and 26 are

j uxt apibsed caBle isHixedttolthe bottensetihedvdduventl vessst ti2oste ag fa pass throughdheo t he
first fixed electrode 35 Q ~ Mad 2002 14a so as to confront the second

novabl e el gpttoardsf thetvaradm Vassel a2iikparaRndigitae kS ogeraingteded. behaeen

t he upper end portion of the load termnal 73 and the first novabl e

el ectrode §é§on& ﬂx%&'ieﬁec%'@agdw?ﬁérn?id?ﬁaé{& 9190 eRet8 Wi drf Bh re@ﬁgpghaq;w 15 is

5 insul ate romthe vacuum vesse 21n e sane nmanner as ourteenth

embodi ment v £3pLe ARl 339 VAld HSiE WHHEGP 14 e SrURsh BahhEL NBe

portion 15
second fixed electrode 15a and the first movable electrode 14b. Thus, when

15 the primary circuit switching portion 14 has been closed, electric power fed to the
bus terminal 72 is supplied to the load terminal 73 by way of the flexible
conductor 19 and the second fixed electrode 15a.

The second movable electrode 15b having a shape of inverted T is
disposed immediately above the second fixed electrode 15a and is coupled with

20 a lower end of an electrically conductive second operating rod 92 extending
vertically. The grounding conductor 24 is connected to the second operating
rod 92 and is grounded. An upper end of the second operating rod 92 passes
through the top of the vacuum vessel 12. The second operating rod 92 and the
inner face of the wall of the vacuum vessel 12 are coupled with each other by the

25 second bellows 25 such that the vacuum vessel 12 is set to hermetic state.
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is raised and thus, the swi tchgear can be nmade nore conpact. (Si xtq/epm\ﬁ 2002
enbodi nent) Fig. 30 is a schematic fragnentary cross-sectional vieW s ng
a 10 main portion of a switchgear according to a sixteenth enbodi nent of

the present invention, in which an arc shield is provided for the primary
circuit switching portion 14. In Fig. 30, parts corresponding to those

shown in Fig. 27 are designated by |ike reference nunerals and their

description.is abbreviated for.the sake of brevity., 15 sho 0, Fig. 30)
Che T Pt ihecnaDPH ReEatiaofed Bartpls i Mesadatio it Seiothdl whbrGRS ( ne
vacuum vessel 12 from each other is provided between the bus termnal 72
and the va®iRvidedoutside the yacuumyvassel 120 anite ratraetablyomoyesheisecaidy from
a lower edge of the first insulating nmenber 105. This shield portion 105a
is formed loperatingyodi92iol di ng. The bus terminal 72 passes 20 through the
first insulating nenber 105 so as to extend into the shield portion 105a

and the first fixed §Vieer tiosisetdnd icpepating fsdl S2t ist Advdrivedr by tbe &ecbhd bus
termnal 72. Meanwhile, the first novable el ectrode 14b is provided so as

to cong r onigrilBeddvice 26l ir%?dst%ke?%ﬁé?@ethé“ﬁrirﬁﬂ clrbgit sWihirlg’ ‘Pbrtfoinx‘ﬁi’ is

el ectrode 14a and 25 the first novabl e el ectrode 14b are sufrounded by the

shi el d porty | | | L I A e l4a
and the i FEeRHaRR 1 socbrd fHOetA8 WfectidtCtde 8 bl sl & el
portion 14 arge s ounded ,by the i.nsulating, shield rtiopn 105a

floscr | bed 2B50en thistpiosec sl BarBSR ECtR A8t B Combeipiis e setoR et on o
electric current of the primary circuit switching portion 14 adheres 5 to
an i nner f slectigdeiha syshdhat therlpad terminal hig araendddbre, is prevented from
being diffused into the vacuum vessel 12. As a result, the vacuum vessel 12
can be nmade nore conpathe awilchgearwfitherdboye deschibedrairangemard, siocethbeoved.
(Seventeenth enbodinent) Fig. 31 is a schematic fragnentary cross-sectional
vi ew Hhow pgraant ircait rswitchirigoportibnal 4 ant chg eground cwithing portiensty eatkent h
enbodi nent of the present invention, in which the primary circuit sw tching

portion 14hhgingQy ?éi@@)f e fixdteictingl andhe Mhéldble terniih8l ardlaccbimédated
corresponding to those shown in Fig. 30 are designated by |ike reference

numer al s aiyighplc AEPAEseP 5 Rep ncl Ve @lpriiey SHESiN priRid - 15

opposed 11 yal i ARGy BRlEC L REE AR R ERR

shield portion, 105a of the first insplatin er 105 so as to be
Suppor t od. ISUHERCAPENg HEm AR beofsiticat Af M The-syncndsarsienBei Badeer of
a mouth at a lower end of the netal shield 110_is nade smaller than that at
an upPer emeregcompactdnan conyetipnal switchgearsat Furermere; even &GPt r om
being diffused fromthe nouth at the |ower end of the netal shield 110. By
provi di ng tifeuiting Lccyrs i ¢hel vacudmdeessel J&d nebeas is iprepentoinethepyaeitine t o
further prevent diffusion of the netallic vapor into the vacuum vessel 25
12. 37  ~vessel4R, 8odthat(thergisamisk efrdopibsiemtausedby 8t ac shosttissuiting; -
fragnentary cross-sectional view showing a nmain portion of a sw tchgear

accordi ng tmrgﬂyﬁégmr?wmgngg@yrrent of the present invention, in which an
arc shield is provided for the insulating rod 84 for 5 supporting the first

nmovabl e el ggit d tythe primary circuit swtching portion 14.
Meanwhi | e,?}&% rglg@b é@éﬁ)%rts corresponding to those shown in Fig. 19 are

desi gppted by Like r?[qi:‘_rz‘mg% SNSRI dticcrBO8 sb ORIl U0 EhSking'h dirfipaiigN! at ed

for the sake of brevi

of a switchgear according to a sixth embodiment of the present invention, in
which a primary circuit switching portion 77 and a ground switching portion 78
are opened and closed by rotational operation. In Fig. 20, parts corresponding
to those shown in Fig. 19 are designated by like reference numerals and their

25 description is abbreviated for the sake of brevity.
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As shown in Fig. 32, first and second shield 121 and 122 each 10 fdfrikeMARy2882
nol ding netal into a dished shape are, respectively, fitted around a | ower
end portion of the first novabl e el ectrode 14b and an upper end portion of
the first operating rod 91 so as to be spaced a proper distance fromthe
insulating rod 84. The first shield 121 has a dianeter |arger than that of
the second shield 122 and the dianeter of the second shield 122 is |arger

than that 15 of the iyns i rod .8 ' e | t o) j
surrounded by the fi tslﬂ'léjﬁ}d‘ Q‘g'é'gnéosﬁ]eeﬁ}ég%ﬁgﬁgmd%‘?gg[%‘é’édﬂipgaia"e;bove,
the metallig,v r adheres to the first _and second shields 12 nd 122 and
Lher o or e, Wit BPEALRITLE! oAU YeSRS I3 TtueS b DPHetAe by 7 fishrOghoRd] . As a
result, since distance between the insulating rod 84 and the first fixed
and novabl gewicectYodisposed outride e yacmantvesset 1 Zar Yheiingulating ved 84iisg
portion 14 can be shortened, the sw tchgear can be nade nore conpact. Wen

t he met al | iprovidgubat thedistabend epthe firstioperatihg rod 94| extteérding irdo 8He vatwahri c
field is concentrated at the deposited portion, so that performance of

wi thstand yekialqe. A frist MovhBR elEMEHET 7b hBvinbS ShASEHE chabkanaikas fixednce
the 25 first and second shields 121 and 122 are provi ded as descri bed

above, 381, i insiieling00d BACHHE S NebAAVh buiRSitdlla hibe o oS! t ed

portion eterioration of performance ™ hstand vol tage are

prevent ed. AWl in he ,i | ati,ng r 84 | f ceranpic
mat eri al , gg/ﬁ i'%éﬁ%ﬁd FE%?ﬁgbgﬁdioﬁﬁ? @htﬁavﬁieé%ﬂ?ﬁgf? %Ion%s g’e%een
the insulating rod 84 and_the first novable electrode 5 14b and a joi,nt
bet ween thé"rﬁg@GIW%@ym Qéf'@trf@tqt??é‘a}/ 8?%'99aﬂirrﬁﬁt%t%éségpe@}'ngépgi ng
the first and second shields 121 and 122 at potentials identical with those
of the net 8fifopwardlyand reversely so gsdeiniva the firstimepabie elactioder /At anoog
electric field at the netallized | ayers. 39 ~ ~ MAR 2002. CLAIMS 1. A
swi t ctyear theodiscosneaied pdsitoncOnthec bpen circLib absitiomdBcarad theaclpsed rificoi
conductor; a primary circuit switching portion for connecting and

di sconnect?agitibhﬁbus conductor and the | oad conductor, which includes a
pair of a first fixed electrode and a first novabl e el ectrode; a ground

swi tching portion fopmeapwrfie! iHedoaBdeMhiRBPTd oS Tiked sbhd toodshffomt dhe fist and
t he groundi ng conductor, which includes a pair of a second fixed el ectrode

L e

novabl e el e
devi ce o 1 badbP iR G BolEN ! e\ BEliR ool 11 Si3deSH BN
15 electrode 78a bent into a shape of L is coupled with a distal end of the load
terminal 73 and a U-shaped flexible conductor 86 is stretched between the
second fixed electrode 78a and the first movable electrode 77b.
The second operating rod 92 is provided above the load terminal
73 so as to pass through the vacuum vessel 12 in parallel with the load terminal
20 73 and is rotatably supported by a second rotational device 112 disposed
outside the vacuum vessel 12. The second movable electrode 78b having a
shape substantially similar to that of the first movable electrode 77b is attached
to a distal end of the second operating rod 92 such that its head is directed

downwardly. The second rotational device 112 rotates the second operating

25 rod 92 forwardly and reversely so as to pivot the second movable electrode 78b
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a vacuum vessel; wherein one end of each of the bus conductor) the OébMAR 2002
conductor and the groundi ng conductor, the primary circuit sw tching

portion and the ground switching portion are provided in the vacuum vessel,
while the first drive device and the second drive device are provided

out si de the vacuum vessel. 2. A switchgear according to Claim1l, wherein

the first novable electrode of the primary circuit switching portion and

t he second fi e 0 i,tching portion are provided
integrally Rﬂt‘?ﬁg? ﬁie ﬁ%érggﬁ%‘ﬁ{iﬂé{@?rgQn%@‘h?@é%%ﬁ'&f"ﬁg&%'téqrb@t rode of the
ground switching portiop is arranged to confront the second novabl e

el ectrode of the grodﬂd“@v@\i’@m%@ﬂpﬁf‘%‘5He\ﬂﬁ@\arb’h@r¢4"tosw't ing peRiIohd 7
primary circuit switching portion is disposed at a di sconnected ﬁosi tion.
3. A swi t clajskthezgroundiswiiching@artion 78 drarapesedandelpsed by ratativgdne fstel d
for catching netallic vapor arc produced between the first fixed el ectrode

and the firasd rsecahde opbeatingodedsf 91 handr B2pr drive r wiechasisimsc Enay powér on,
which is provided in the vacuum vessel. 4. A switchgear according to Claim

1, furgher 1&R/RTiSS6N thechBnishisHoRthé frs? @hki SeRoll idparatihgiodsigieshd B21dap
course of a novable nenber of the primary circuit swtching portion in a

bl ane subs il s tAGRNA! nEA Mot A thboldtf WERHSTRE! el ahficsdiyabd! e

menber upon actuation of the first drive devl Ce. gear accordi ng
to daim1, further riskha:. a.flexible conductor for allow ng

| ongi t udi n&PS %H%@d%%?@%g%ﬁ 5%{ch%blg(nq\1gg. bus conductor) which is

provi ded :/\/2 the course of the bus conductor. 6. A switchgear according to
daimi, SpueMhierabedimeRt) i xed el ectrode of the ground switching portion
is provided on the |oad conductor and a flexible conductor is stretched

bet ween the | oad condi@t2frisgnschematia eross-seatinngl vieve shewingde main padiopr i nar y
circuit switching portion. 7. A switchgear according to Claim1l, wherein

t he sé@ond of iaxewitakigeat aoderdirig foha sgventhcersbodinfent of tiie present inventiondied on
the first fixed electrode of the primary circuit switching portion and a

flexible coniclstid ptifapy EREGD SHitEKIhYSRIMIGN ¢4 HHe Hengrotiharsvattfirid poiftiohst

novabl e el ectrode of the primary circuit switching portion. 8 A swtchgear

oo ng 1B et e 6 ek i eEent 05! MO, A GRS
parts corresponding to those shown in Fig. 19 are designated by like reference
numerals and their description is abbreviated for the sake of brevity.

15 As shown in Fig. 21, the first movable electrode 14b is disposed so
as to confront the first fixed electrode 14a and the L-shaped second movable
electrode 15b is provided on a periphery of the first movable electrode 14b -
substantially orthogonally to the first movable electrode 14b such that a head of
the second movable electrode 15b is directed downwardly. The first and

20 second movable electrodes 14b and 15b are supported by an oberating rod 93
moved retractably by the drive device 103. The insulating rod 84 is provided
between the operating rod 93 and the first and second movable electrodes 14b
and 15b.

A grounding terminal 79 connected to the grounding conductor 24

25 is attached to the bottom of the vacuum vessel 12 so as to confront the second
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D ~ M-;~ 200a el ectrode of the primary circuit switching portion aﬁdtﬁ
flexible conductor is stretched between the | oad conductor and thelil MAR 2002
novabl e el ectrode of the primary circuit switching portion. 9. A sw tchgear
according to Claim1l, wherein the first and second drive devices rotate the
first and second novable el ectrodes relative to the first and second fi xed
el ectrodes, respectively. 10. A switchgear according to Claiml, wherein a

drive devi i h iS¢t ri i.C ' ,d and a
support o Eble, Beclibobr ot 8t oY nIBERR M) WAE e cRR e RSN ALY
circuit switchi rtion and the secopd, povabl e el ectrode of the_ground
s tchi ng. BeReRBh | B 58l fupd biSdiiods 158 e duevided e el o gf e

devi ce noves the support _nenber in one direction so as to not only close

t he pri mar graunding tersinal 8 nHleasmhilenthelead terminaly s altashedia thei teg ofor ti on
and noves the support nenber in the other direction so as to not only open
t he pri marthecvacuwint vesselct ag gsdotpass thmugh thecwalhef ghe vacluami vieskéent2
portion. 42 .A A A Af. A@A. AF. A. AH

- An. Als. AHYvéxticAily. A MsdbStaftially UShapdAléxible SoAductor 87 is stretched between
AL A5r. Al . Al r. A A AGhF. A. A93. A5. Al hy. Al . Al . A . S. AU. Ay. A/ 8AP2" oP9A/ x} xsni d_

2] ) cal cahaphenld GRUAIGH] SEHARCP 8 GRIA YRR pERITAbF e LoEahal o2l ©

a]cTa]cTa]ca?ca

| TAFHSOH A " "
1 o cor oA T <o) c2) oo ef e o ) glcel el o e calcal el
o Car ] caf T okl o B GRS RS) SRl g0y e hschird cBled) 1l ey o °

[ttt A####| w mhe/ Y] ca) ca] ca] ca] cal ca] ca] ca] ca] ca] ca] ca] ca] ca] ca) ca] ca]ca] ca
] ca] c" aU] cadyangesa a]itsé]fﬂa\]%l%l?c%l?@taq’%]wﬁ’] ramythe opestegdopasiten ‘G n' ' ' (
F(1((())_)Db)))/*2*w}*| wmnmhc”Y] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca
] ca] dd] ca] tradpugt) the opér arasi] posgitom B to the closed circuit position A so as to close

a]jcalcalca]ca]ca]cal }*****+] +a++++, Qw,,, +-N----1.d...>///00$0p000| wr mhc"Y]
ca] ca] ca] cthe primary circuit switching portion 14 but retracts the second movable

aJ cal cal ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]lca]lca]ca]calcalcalcalcalcalcalcalc

a] ca] ¢ al] gjectrode 15b from the open circuit position D of the grounding circuit through an
ajcal 0@ 112 222A333494445F555526E66666667[ 7} 7778Pwr mhc”™Y] ca] ca] cal ca] ca] ca]

calcalcCc a v . oge . . . . . oy

a] I:a] I:a] czlﬂ) @?ﬂ 8':5 l(’:'gf?:%' l%%]%gi %:ha %%Tg% %Izra uéta c% lc?a gat:]trgg t(E)a 'é'a clg]otf:ztar]]eca! 8n88
8"9j99 :Z:; ;. H . . . . o . .

i 2J<<<<<<9E'1’13?9’s CUCHb - A AR iMmen s flexple, piccit 87 ds delipeter D 'e5PRATR 19 ca) ca)
c"a "a] cal cal.ca] cal ca] cal]ca]ca c ajcal calcg] ca cal cal AAA5BBB/
o CODSD BRI PRCLeaNd ORI Fiias] | 5a] CRPRATBigcaY Mg 98 ca] ca]
ca] ca] ca] ca] ca 'Ca]ﬂ%?!] ca] ca] c$a] cal ca] cal ca] ca] ca] ca] ca] ca]ca] ca] ca]ca!l>JJJ
KoKKKK" Li Lm@mlmm\ NIt Aprivex RREES) Rt nPalyzIgtasts dpe dfjrehneeyadie caj ca]
ca] ca] ca] ca] ca] ca] ca] ca]ca] ca] ca] ca] ca]lca]ca] ca]ca]c"a]ca]ca]ca]ca]ca]calca
| GSVBOS[ SSslettrada T4bManytheroipsed circuit position A to the open circuit position B so -
VWKWANNEXXX2YTYYYAZ: ZGZZZ5[ | w mhc”~Y] ca] ca] ca] ¢"a] ca] ca] ca] ca] ca] ca] ca] ca]ca]c
a] ca] ca] cahs & opbnahegirinary adiccaltcithlneaporibnal 4 ahd fatther' riteretS{He filsh\ \ ] a] y
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numerals and their description is abbreviated for the sake of brevity.

15 As shown in Fig. 22, an upper end portion of the second fixed
electrode 15a is bent substantially orthogonally in a direction away from the first
movable electrode 14b and the second movable electrode15b is provided -
substantially in parallel with the bottom of the vacuum vessel 12 so as to
confront the second fixed electrode 15a. Therefore, since the bus terminal 72,

20 the load terminal 73 and the second operating rod 92 acting as the grounding
terminal are provided in different planes of the vacuum vessel 12, respectively, it
is easy to connect the bus to the bus terminal 72, connect the transmission cable
to the load terminal 73 and connect the grounding conductor 24 to the second
operating rod 92.

25 (Ninth embodiment)
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23, parts corresponding to those shown in Fig. 22 are designated by like
reference numerals and their description is abbreviated for the sake of brevity.

In this embodiment, the first fixed electrode 14a is provided at the
lower end of the load terminal 73 fixed to and passing through the top of the
10 vacuum vessel 12 and the second fixed electrode 15a is provided on a periphery
of the first fixed electrode 14a so as to extend in parallel with the bottom of the
vacuum vessel 12. Meanwhile, the bus terminal 72 is provided at the bottom of
the vacuum vessel 12 so as to extend in parallel with the first operating rod 91.
The flexible conductor 19 is stretched between a distal end portion of the bus
15 terminal 72 and the first movable electrode 14b. Thus, in the same manner as
the eighth embodiment, it is easy to connect the bus to the bus terminal 72,
connect the transmission cable to the load terminal 73 and connect the -
grounding conductor 24 to the second operating rod 92 acting as the grounding
terminal.
20 (Tenth embodiment)
Fig. 24 is a schematic cross-sectional view showing a main portion
of a switchgear according to a tenth embodiment of the present invention and
illustrates still another example in which the bus terminal, the load terminal and

the grounding terminal are provided in different planes of the vacuum vessel 12,

25 respectively in the same manner as the eighth embodiment. Meanwhile, in Fig.
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9s10%%. () -SERE L NAMRIMIGN parallel with the bottom of the vacuum vessel 12 and the
second movable electrode 15b is disposed so as to confront the second fixed
electrode 15a. Meanwhile, the flexible conductor 19 is stretched between an
upper end portion of the load terminal 73 and a periphery of a lower end portion
of the first movable electrode 14b. When the first operating rod 91 is retractably
10 moved, the first movable electrode 14b is retractably moved among the
disconnected position C, the open circuit position B and the closed circuit
position A, so that the second fixed electrode 15a is also retractably moved
among a disconnected position K of the primary circuit, an open circuit position J
of the primary circuit and a closed circuit position | of the primary circuit. When
15 the second movable electrode 15a is disposed at the disconnected position K of
the primary circuit, the second operating rod 92 is retractably moved so as to
position the second movable electrode 15b at the open circuit position D or the -
closed circuit position E.
Thus, in the same manner as the eighth embodiment, it is easy to
20 connect the bus to the bus terminal 72, connect the transmission cable to the
load terminal 73 and connect the grounding conductor 24 to the second
operating rod 92 acting as the grounding terminal.
(Eleventh embodiment)

Fig. 25 is a schematic cross-sectional view showing a main portion

25 of a switchgear according to an eleventh embodiment of the present invention, in
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10 flexible conductor 19 is stretched between the upper end portion of the load

terminal 73 and the first movable electrode 14b.

In this switchgear, when the first operating rod 91 is retractably
moved, the first movable electrode 14b is retractably moved among the
disconnected position C, the open circuit position B and the closed circuit

15 position A, so that the second fixed electrode 15a is also retractably moved
among the disconnected position K of the primary circuit, the open circuit

) position J of the primary circuit and the closed circuit position | of the primary -

circuit. When the second fixed electrode 15a is disposed at the disconnected
position K of the primary circuit, the second operating rod 92 is retractably

20 moved so as to position the second movable electrode 15b at the open circuit
position D or the closed circuit position E. Accordingly, even if mounting height
of the second fixed electrode 15a includes an error, the error can be eliminated
by adjusting feed stroke of the second operating rod 92.
(Twelfth embodiment)

25 Fig. 26 is a schematic cross-sectional view showing a main portion
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vessel 12 and the'second fixed eléctrode 15a is provided at a portion of the load

| terminal 73 confronting the second movable electrode 15b as shown in Fig. 26.
10 The vacuum vessel 12 is molded arcuately between the bus terminal 72 and the
second operating rod 92 so as to have a substantially sectorial cross-section.
Thus, the switchgear can be made more compact.
(Thirteenth embodiment)
Fig. 27 is a schematic cross-sectional view showing a main portion

15 of a switchgear according to a thirteenth embodiment of the present invention, in
which the bus terminal 72 and the load terminal 73 are supported by insulating
members and the vacuum vessel 12 is grounded. Meanwhile, parts -
corresponding to those shown in Fig. 19 are designated by like reference
numerals and their description is abbreviated for the sake of brevity.

20 As shown in Fig. 27, the vacuum vessel 12 is formed by molding
electrically conductive metal into a rectangular shell and two holes are formed on
the top and the bottom of the vacuum vessel 12, respectively. First and second
insulating members 105 and 106 each molded into a shape of an arrowhead

having its tip removed therefrom, for example, bushings are, respectively,

25 securely fitted into the holes so as to maintain a hermetic state such that the bus
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Furthermore, the vacuum vessel 12 is grounded by a grounding conductor 96.
In this switchgear, since the metallic vacuum vessel 12 is
employed, the vacuum vessel 12 can withstand high vacuum even if thickness of
10 the vacuum vessel 12 is reduced, so that the vacuum vessel 12 can be made
compact. Meanwhile, since the bus terminal 72 and the load terminal 73 are
insulated from the vacuum vessel 12 by the first and second insulating members
105 and 106, high safety is secured. Furthermore, since the vacuum vessel 12
is grounded, safety is improved. In addition, in case a plurality of the vacuum
15 vessels 12 are provided, clearance of insulation is not required to be provided
between neighboring ones of the vacuum vessels 12, so that distance between
, the vacuum vessels 12 is shortened and thus, the switchgear can be made more -
compact.
(Fourteenth embodiment)
20 Fig. 28 is a schematic cross-sectional view showing a main portion
of a switchgear according to a fourteenth embodiment of the present invention,
in which the ground switching portion 15 is insulated from the vacuum vessel 12.
Meanwhile, in Fig. 28, parts corresponding to those shown in Fig. 27 are

designated by like reference numerals and their description is abbreviated for

25 the sake of brevity.
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73 and the grounding conductor 24 is insulated from the vacuum vessel 12 by
the third insulating member 107 as described above, the ground switching

10 portion 15 is insulated from the vacuum vessel 12. Since the ground switching
portion 15 is insulated from the vacuum vessel 12 as described above, cable
withstand voltage required of the ground switching portion 15 is raised and thus,
the switchgear can be made more compact.

(Fifteenth embodiment)

15 Fig. 29 is a schematic cross-sectional view showing a main portion
of a switchgear according to a fifteenth embodiment of the present invention, in
which layout of the second drive device 26 provided in the switchgear shown in -
Fig. 28 is changed. Meanwhile, in Fig. 29, parts corresponding to those shown
in Fig. 28 are designated by like reference numerals and their description is

20 abbreviated for the sake of brevity.

As shown in Fig. 29, a recess is formed on the bottom of the
vacuum vessel 12 at one side of the first drive device 23 remote from the second
insulating member 106 and the second drive device 26 is provided in the recess
such that the first and second drive devices 23 and 26 are juxtaposed.

25 Meanwhile, the second fixed electrode 15a is secured to the first fixed electrode
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Fig. 30 is a schematic fragmentary cross-sectional view showing a
10 main portion of a switchgear according to a sixteenth embodiment of the present
invention, in which an arc shield is provided for the primary circuit switching
portion 14. In Fig. 30, parts corresponding to those shown in Fig. 27 are
designated by like reference numerals and their description is abbreviated for
the sake of brevity.
15 As shown in Fig. 30, the first insulating member 105 for insulating
the bus terminal 72 and the vacuum vessel 12 from each other is provided
between the bus terminal 72 and the vacuum vessel 12 and a cylindrical shield -
portion 105a is hung from a lower edge of the first insulating member 105. This
shield portion 105a is formed by integral molding. The bus terminal 72 passes
20 through the first insulating member 105 so as to extend into the shield portion
105a and the first fixed electrode 14a is provided at the lower end of the bus
terminal 72.
Meanwhile, the first movable electrode 14b is provided so as to

confront the first fixed electrode 14a such that the first fixed electrode 14a and

25 the first movable electrode 14b are surrounded by the shield portion 105a.
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made mogg compact anc} performance of withstand voltage is improved.

(Seventeenth embodiment)

Fig. 31 is a schematic fragmentary cross-sectional view showing a

10 main portion of a switchgear according to a seventeenth embodiment of the

present invention, in which the primary circuit switching portion 14 is covered by

a metallic arc shield. In Fig. 31, parts corresponding to those shown in Fig. 30

are designated by like reference numerals and their description is abbreviated

for the sake of brevity.

15 in this embodiment, a cylindrical metal shield 110 is disposed

around the opposed first fixed and movable electrodes 14a and 14b substantially

concentrically with the electrodes 14a and 14b and is fitted into the shield portion -

105a of the first insulating member 105 so as to be supported by the shield

portion 106a as shown in Fig. 31.

20 A diameter of a mouth at a lower end of the metal shield 110 is

made smaller than that at an upper end of the metal shield 110 such that the arc

is prevented from being diffused from the mouth at the lower end of the metal

shield 110. By providing the metal shield 110 as described above, it becomes

possible to further prevent diffusion of the metallic vapor into the vacuum vessel

25 12.
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designated by like reference numerals and their description is abbreviated for
the sake of brevity.
As shown in Fig. 32, first and second shield 121 and 122 each
10 formed by molding metal into a dished shape are, respectively, fitted around a
lower end portion of the first movable electrode 14b and an upper end portion of
the first operating rod 91 so as to be spaced a proper distance from the
insulating rod 84. The first shield 121 has a diameter larger than that of the
second shield 122 and the diameter of the second shield 122 is larger than that
15 of the insulating rod 84. Since the insulating rod 84 is surrounded by the first
and second shields 121 and 122 as described above, the metallic vapor adheres
to the first and second shields 121 and 122 and therefore, is prevented from -
being deposited on the insulating rod 84. As a result, since distance between
the insulating rod 84 and the first fixed and movable electrodes 14a and 14b of
20 the primary circuit switching portion 14 can be shortened, the switchgear can be
made more compact.
When the metallic vapor has been deposited on the insulating rod
84, electric field is concentrated at the deposited portion, so that performance of
withstand voltage deteriorates. However, in the present invention, since the

25 first and second shields 121 and 122 are provided as described above,

38



1 1098 ()-!10%& ()-!10%&' ()-1 10%& ()-&10%& ()-3 10" dDLdE:/
10" 10%& () - $10%&' ()-!109%& ()-1!10%& ()-S! 109%& ()-F 9 10%& ()-1"x rﬁjﬁ:@ 09
10"/ &$109%&' () -s' ! 10%& () - FFY%$10%&' ()-3 , #s10%& ()-!3 10%&' ()- 109%&¥( AR #0072
10
10f =mLO%&' () - : &$10%&' () - 8! 10%& () - 6! 109%& () - F4& 109%&' ()-2! 109%&' ()-dJIXY:/
10@10%& ()- 10%& ()- 10%& ()- 10%& ()-1!10%& ()-&310%& ()-F 1040 UdE:/

! - o/R' - o/R' - A o/R' - o/R' - o/R' - _ .
135%;;’ & lsop %(%gég‘tié&d{;égléﬁré%/g'g@/&}gg{g‘, égmsyd])@?(d/f‘gél?ﬁonlgr@ Sdterioiation. of
10%& ()-!10%&. ()--6NA}dE:/ 10! L6! 109& ()-34 109%&' ()-2! 10%& ()-/' $10%& ()--m
109& () - +100afqrinangg coh withstangbsygitage reopsaveptied- 1Meapwhile ~inoage( the
109& ()-y8' ! 10%&' ()-5n dEbC 10! S! 10%r&' ()- & 10%r& ()- #10%& ()- ! 10%m& () -
10%r&' () - ! liosweigtitg rod/8d Ebibade of ceramic material, a thin metallized layer is provided
10! 1 10%m&' () -! 10%m& () -!10%r& ()- $10%m& ()-! 10%r& ()-! 10%r& () - ePdEbC

10! - | 10%r& dt)eachldlabirit) betvé8ftthé ifsulatin ahd A& HipStrRolable ElE8Hade( ) - PxU
dEbC 10! : $10%& () - y8! 10%1& ()- 6! 10%1& () - 34! 10%1& () -

(
210%m&s _/l@pg/wl A7 IBQ q 0/ 0/, = O/ - ' 1 10m
o e ()-1/dE dintéy gﬁ@g‘?%‘)‘%’%%é‘? ?@@ﬁ%‘%?%%@)’g’aﬁow ()-3
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of the metallized layers, it is possible to mitigate concentration of electric field at

the metallized layers.
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a load conductor;

a grounding conductor;

a primary circuit switching portion for connecting and
disconnecting the bus conductor and the load conductor, which includes a pair of
a first fixed electrode and a first movable electrode;

a ground switching portion for connecting and disconnecting the
load conductor and the grounding conductor, which includes a pair of a second
fixed electrode and a second movable electrode;

a first drive device for driving the first movable electrode of the
primary circuit switching portion;

a second drive device for driving the second movable electrode of
the ground switching portion; and

a vacuum vessel;

wherein one end of each of the bus conductor, the load conductor -
and the grounding conductor, the primary circuit switching portion and the
ground switching portion are provided in the vacuum vessel, while the first drive
device and the second drive device are provided outside the vacuum vessel.

2. A switchgear according to Claim 1, wherein the first movable
electrode of the primary circuit switching portion and the second fixed electrode
of the ground switching portion are provided integrally with the load conductor
and the second fixed electrode of the ground switching portion is arranged to

confront the second movable electrode of the ground switching portion when the
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an insulating portion which is provided in the course of a movable
member of the primary circuit switching portion in a plane substantially
orthogonal to a direction of movement of the movable member upon actuation of
the first drive device.

5. A switchgear according to Claim 1, further comprising:

a flexible conductor for allowing longitudinal expansion and
contraction of the bus conductor, which is provided in the course of the bus
conductor.

6. A switchgear according to Claim 1, wherein the second fixed

electrode of the ground switching portion is provided on the load conductor and

a flexible conductor is stretched between the load conductor and the first.

movable electrode of the primary circuit switching portion.

7. A switchgear according to Claim 1, wherein the second fixed
1 electrode of the ground switching portion is provided on the first fixed electrode

of the primary circuit switching portion and a flexible conductor is stretched

between the bus conductor and the first movable electrode of the primary circuit

switching portion.

8. A switchgear according to Claim 1, wherein the second fixed

electrode of the ground switching portion is provided on the first movable
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9. A switchgear according to Claim 1, wherein the first and second

drive devices rotate the first and second movable electrodes relative to the first

and second fixed electrodes, respectively.
10. A switchgear according to Claim 1, wherein a drive device acting
as the first and second drive devices is provided and a support member for
supporting the first movable electrode of the primary circuit switching portion and
the second movable electrode of the ground switching portion is coupled with the
drive device,

wherein the drive device moves the support member in one
direction so as to not only close the primary circuit switching portion but open the
ground switching portion and moves the support member in the other direction
so as to not only open the primary circuit switching portion but close the ground

switching portion.
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