; vwe3enDk$@ TDJ T NOV 2002 GAS- FI LLED SW TCHGEAR BACKGROUND OF THE
| NVENTI m‘@m‘ﬂ”@m& the I nvention The present invention rel ates QCNU?ZUBZ
gas-fill conprising a breaker and di sconnectors mhicL
interrupt a mower systemin a polyphase AC circuit. 2. Description of the
Rel ated Art Fig. 7 is a schematic |ongitudinal sectional side view show ng
the configuration of a switchgear in a netal-clad sw tchboard equi pnent of
the conventional art. In the figure, 40 denotes a switch box in which the
sw t chboard equi pment is houseRs-FILLER SWITCHGEARR 40, first and second
di sconnectors 41 and 42, a drawer type breaker 43, a current transforner
44, a protective relay 45, and the |ike are disposed. The switch box 40 is
configured into a closed structure by a thin netal plate. One end portion
of a feeder cable 46 is i nBACHGBQUENE r Q@ BHE oBVERBION on of one side of the
switch box 40 into_a space of the box which is partitioned off by an
i nsul ati nglwal | F484d ThetBRelRY @ BEPRion i s supported by an insul ator 47 on
a support pedestgl 40b, apd, connect ed tﬁ one connecting.ifrninal 41a of the
g IShp

first di sconnecEBF BISSHRE RYSRTHPT HRHRLEDrtA12i 9F hbiled oRRELE RoRAT
t i | .41b i Al i i | i ds;
T ounr oRaPRE A ALELRES BRSPRANSedIaad SRiey AR Sans:

in which g?@@égls Qb ODn 1 § Péyf%ﬁéég AOUPL £, o, the connecting term nal
Ve

41b. The ade 41U 1s sel ect set by operating neans which is not

shown, to ppe opedcriptiOnNe¥ 2ROZREDANEEIARE pOSition A where the
connecting termnals 4la and 41b are connected to each other, and a

di sconnecti ng ppsgti ®ni8 ahstkemdieicohoegituditel nseatididl i sidenntetved to
t he grounding term nal 41c. The connecting termnal 4la is connected to the
term nal ofhowéngetlier coafligutatdondestcré bewitbbyeararia tehemebaheciadg
term nal 41b is connected to a connecting termnal_42a of the second

di sconnect®¥izohhoard egnhpeenhCE bR ctorvent ignal stebnd R skenttgereq2
conpri ses nnecting termnals 42a, and 42b. The cponnecting termnal 42a is
Connectod §8 FREOEBANBCETALCE PR nit WEB{ R CS YT T QEPORSE oRABLPBR NS 118

descri bed and_t con ing term 42p |'S cted to a load via
a connectiﬁ%g%%%auc?%rpgﬁ ?%fﬁﬁéc%g¥h§6tu$$%% ?%H%‘%%ﬂgréh c?%neCtors

i nt er posedy 1 Thgg connegt afawé@rfrgug@l Srd2Re ANG: 42D L EPPNEFL RS @Ay,

di sconnected fromeach other by the drawer type breaker 43. In the drawer
type breakgrphdtedt yaeud8lsW 45N o€ tise SUDPOried @y%pawrt TEabes stdgd on
a carriage 43e. The breaker conprises connecting conductors 43a and 43b in
whi ch basaboypo4®i bsscanfigesedcinvely chosedt striotire oy amdtmbw abdeal
contacts of the vacuumswitch, and tip end portions are projected toward

t he secondehateeonn@oeoend2 povhannt B @arfd A3blies 4ooriwr inhopodeced he
connecting_ termnals 42a and 42b_of the, second di scopnector 42 are

connect ed TE°Fhe tBRRECPPREILDREICRRF S ShdtRSEWikE Bfent? ntnt@rdi age
43e | d h t.i ter.p.nal s, 4 d 42b. .
G SconmnectINETS EeShh BBRe M LAG 15t BPIIVOR frEsY SRR P PSRN0 as

Lo OUtpuUl 2?1 40a. The one end portion is supported by an insulator

47 on a support pedestal 40b, and connected to one connecting
terminal 4la of the first disconnector 4l1. The first
disconnector 41 includes: connecting terminals 4la and 41b
which are respectively fixed onto insulating stands; a
grounding terminal 41lc; and a blade 41d serving as a change-
over conductor in which a basal portion is pivotally coupled
to the connecting terminal 41b. The blade 41d is selectively

set by operating means which is not shown, to one of a

- T
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1 9 NO V 2002 commands such as those for the set voltage of the Cariﬁﬁ\hﬂﬂl
transfornmer 44. Fig. 8 is a schematic |ongitudinal sectional side Vi
showi ng the configuration of a gas-filled swi tchgear of the conventi onal
art. In the figure, 60 denotes a switch box. In the switch box 60, closed
tanks 61 and 62 which are filled with sul fur hexafluoride gas serving as an
insulating gas are vertically stacked. A first disconnector 63 and a
breaker 64 are disposed in the closed tank 61, and a second di sconnector 65
i s di sposesbrimedthing|maeit tdank GherheHe rednriccionesdoritd d nolaidasd
connecting termnals 63a and 63b, and a grounding termnal 63c, and is
confi gur edt iy adies psnerted/tadeasi3d otthaexh, iandiaratiaddonmsagipiorg qebd it itdre
basal portion by the connecting termnal 63b. Atermnal portion of a

f eeder call ewBerehitdie i conpeeiotng edeirmgmatlhed but gsdecannectdr tai tidie box

60, and then into the closed tank 61 via an insulating bushing 66 is
connect ed FPYHELRD HRIRINF t4iSri nal 63a. The connecting terminal 63b is
connected to o connecting term nal of, the breagker 64 via a connecting

64
conduct or 68. TS SISt iR oF GHSA 5% e JEEVERE set
t f ot it it A t.h t,i t i | 63
bnd 63b_ arth ot B G pi, B i AR Al R R e e g
. ‘. ek | . g
e bl ade 00 Ele RRRIEDL 1o & Riiecting MR daLRLelier e

connect ed,s &l P S Gthe B gquum@das&ahﬁéchingebonahete&eaber 6rhd S
configured by placing fixed and - 3 1 9 NOV 2002 novabl e contacts so as

to be oppasatbrid diadomidition 122 dunfviassiromssa] ind)\ tmianilisn gt Zerandal
64a which is connected to the fixed contact is connected to the connecting
term nal 63b.of tHbeficwinatitsiocgnnéermingl vi2at hiss copneecited coondudieor 68.
A connecting termnal 64b which is connected to the novable contact is
connect ed GATRGCEGtheterRgnedndddt oPf6Fhe AlEshncbisanpnegtnhat 165 of the
second di sconnector 65 in the closed tank 62. \Wen the novable contact. is
dri Vi ngly SRR o ) & o RORIEY b GG 6 B o st 9 om
the fixed.contact,,thereby perfaormn i or. br.eaki.ng .cqnnection. .The
second di stcoonan_e Cfaoc} 65 iahccldo_ eg%@ﬂ%geécqqfﬁbcq%err r’ﬁoﬁaﬁrb %%%%}%ﬂrrfﬂ& a
groundi ng &1 {d AAlyH5G4 Rd j.'rﬁ:eq.‘iﬂgééﬂ”ed%l@’ chrﬁ%}.sﬂif}Q% acéﬁn?i%l@gp’!“ chis

pi votal ly supported in the basal “portion by the connecting termn 65a.

The connedridgi frerdrdaorfifet el aVREf DL S iRt @l AP HHEO b9 Vi a
an insulating bushing 70 which is passed through a partition wall between

t he cl osedhankswsr atypbebhreHkercarinecti ng term nal 65b is connected to an
i nsul ated bus 71. Wen the blade 65d is operated by an operating unit which
is not shown, the thedirawesciypeiheegkert 480 anvachium Foditchord 38 vikfere t he
connecting term nals 65a and 65b are connected to each other, a neutral

posi ti on BUYRRIEGheby| §HBPPELC rsd 434 nBRe 20fCaHa%s ntAGts GBI and
000, a1 AN TS e A DLAte | S ERNIEELG 0 L1P Shou g
e ST BRRAREUEES el SR N Aol NP 1
movable contacts of the vacuum switch, and tip end portions
are projected toward the second disconnector 42. When the
carriage 43e is forward moved, the connecting terminals 42a
and 42b of the second disconnector 42 are connected to the
connecting conductors 43a and 43b, and, when the carriage 43e
is rearward moved, the connecting terminals 42a and 42b are

disconnected from each other.

The protective relay 45 is configured so as to output



1 9 NQU 2002 plural sets of a power systemand main circuit apparaqqfﬁﬁvzmz
respectively corresponding to the phases of a pol yphase AC circuit. a
swi tchgear of a netal -clad swi tchboard equi prent such as that shown in Fig.
7, the switch box 40 is not provided with sufficient air tightness.
Therefore, such a switchgear has a problemin that salt, dust, noisture,
and the like of the outside air easily enter the switchgear and deposit
onto the main circuit apparatuses to inpair their insulating properties,
wher eby dicanecdndsc sucakadowohbseedsirl ttrauser. vot&ggas£f ithkeedurwdnghgear
such as that shown in Fig. 8, since sulfur hexafluoride gas which is used
as the i nsueatsfiogrngas 4das a greenhouse effect which is 20,000 tines that of
carbon dioxide, there is a problemin that the gas largely affects the

gl obal environfdg. d#hds ta isshemptaist dngsielimadt ¢ esttiisyiadn sdfdet vd eyas.
SUMVARY COF THE | NVENTI ON The invention has been conducted in view of such
ci r cunst arfd€¥1ngh e Ga¥gradnat o af bj%e ol kase sSwhkehgedt «f fhévi de a
gas-filled sw tchgear. in which the dimensions_ can be reduced, th

Phoul at i oFBISEHATEL AT ecth | bial FL8UES | RA BROTRE & PYisl Hod

i nfluences e d e .gl.ob envi_r nt n_be reduced. . According to a
first aspecﬁoﬁﬁghg%ﬁﬁ&gntt%gn,glé')a’ ggs ﬁ%?gg:as%ﬁacﬁgegp%go%rwgégﬁ éﬂle

di sconnectggr : j I [ ' t t s

111 ed wi (e e Oy S o apeaidir®

1 9 N0 V0Zronpest ash116; odt4biee®nnest edrécomigashinether 8% and a
change-over conductor; a first connecting conductor in which one end is
connect ed Hredler iy etiisposaa ianaihkeclentd TakEaGt ethd @ &dceeder
cabl e disposed in the closed tank; and a second connecting conductor in

whi ch one daddmmestimedt®ed st ¢lisposeddiisp dded cdwssiddeamike 621.0sed t ank and
anot her end enters the closed tank via an insulating bushing and is _then
connected to o1& drifstaldiscomediogalés ingddsled FOEAHAY tegminadsct of

the invention, the hreaker and the di sconnectqQr are di spagsed in.the ¢l osed
Lank whi off 3% 319 1630 wiAte Ph@TAREHARS HETR0a1s 638 midte 130 OPdiIoE SLhe

feeder cable d fameeted Lo on L oh Yo i a8anAcetop il L 46l ggd tank

via anoth ins i ng, "and one end i's connected to

the exter palsdinsyat £5h by ¥he E'E‘)?miel@%‘iln tidgpUshi Ngp TherehQhvGi il

encl osed structure can be easily realized, and the configuration can be

| argel y sipgidiidrethf S@ Eballetheapleduct ividipsis CantBedheddcedomAeter di ng
to a second aspect of the invention, a gasfilled sw tchgear conprises:
first andosecante drasedheaskd tidhatboar & 0f,i langld thieinh iato nhe atliosgdgaanka
first disconnector and a breaker which are disposed in the first closed
tank, andftdonWééti g t énAlhatingf hhskhngr ebContcteannertrd ditscoddect ed
from each other by a change-over conductor; a second di sconnector which is

di sposed [FPYRELRDNEEPHR2H PadRk wi TREbEPRGEESARGCct R P ahebBPedi®er: a

17 o5, COMESHIA SPSARL MLl Lfpd! 2R0Ref ] DGR D alantl gl
2002 via a connecting conductor 68. When the blade 63d 1is
operated, the blade is selectively set to one of three
positions, a position A where the connecting terminals 63a
and 63b are connected to each other, a neutral position B
where the blade is connected to none of the terminals 63b and
63c, and a position C where the blade is connected to the
grounding terminal 63c, so that either of connected,

disconnected, and grounded states is set.

The breaker 64 is confiqured by placing fixed and



di sconnect or and another end portion is connected to an external quﬂﬂqmz
cable via an insul ating bushing; a second connecting conductor which'i's

di sposed in the first and second cl osed tanks, and in which one end portion
is connected to the breaker and another end portion is connected to the
second di sconnector; and a third connecting conductor which is disposed in
the second closed tank, and in which one end portion is connected to the
second di sconnector and anot her end portion is connected to a bus di sposed
out si de t mowatlondaittsest tsnkgs ia B opsaded ity dasthi otcheAcoradimiggi-o t he
second aspect of the invention, the breaker and the first disconnector are
di sposed ivaqiwn fiesseld odedanmactwingtemningdl eataviwihicheld mnredtey gas,
and the second di sconnector is disposed in the second closed tank which is

filled w the tHee | FisiRhiGHFafs . LsTiRanesed |t ke i SR ROpE] i arwinghe

et 11 6 AR T BRI TIo A H! o CRRART 1o s o
Sopect of e 1 Avaiie ol CYEBRERal SAk Rt " CERBRRERT 1, AL
di sconnectold )y t%tfn%aeceéje{s %rﬁa&@é@ ¢ éjliﬁorﬁ{gc%ﬁ%g ogrgchu@t&xrgyﬂtoof

the sets belng equ 0 a nu sets of phases ase

circuits. dnodfiged@snd | tEAHig¥M { 659€8E @hed sl@did! BR&AINRItdh&d nuent i on,
the closed tank, or the first and second closed tanks are filled with dry

ai r. Accorghegci@sédetamk r 62 aspebenofhehaovabar icvhtddt pisacer DFisglly ur
hexaf |l uori de gas which is used in the conventi onal 19 NO V 2002 art,
dry air i sopsmsmtedhetled oneyabhe svohtabgeds evatbested itnf |awreneeparstdk
environment. Even when the dry air leaks to the outside, there arises no
fear of erffomrirhamtBixgmbldqntat, Rihpreby per fumeing inekbrgiaudirraking
sectional side view showing the configuration of Enbodinment 1. Fig. 2 is a

| ongi t udi rEANRETEIYhal front view taken along the line I1-11 of Fig. 1.

The second disconnector 65 includes connecting terminals
65a and 65b, and a grounding terminal 65c, and is configured
by disposing a blade 65d which is pivotally supported in the
basal portion by the connecting terminal 65a. The connecting
terminal 65a is connected to the connecting conductor 69 via
an insulating bushing 70 which is passed through a partition
wall between the closed tanks 61 and 62. The connecting
terminal 65b is connected to an insulated bus 71. When the
blade 65d is operated by an operating unit which is not shown,
the blade is selectively set to one of a position A where the
connecting terminals 65a and 65b are connected to each other,
a neutral position B where the blade is connected to none of
the terminals 65b and 65c, and a position C where the blade
is connected to the grounding terminal 65c, so that either of
connected, disconnected, and grounded states is set.

In the figures, only the power system and the main

circuit apparatuses for one phase are shown. Actually,



Fig. 3 is a schematic |ongitudinal sectional side view show ng the
configuration of Enbodiment 2. Fig. 4 is a |ongitudinal sectional frichtN0V 2007
view taken along the line V-1V of Fig. 3. Fig. 5is a schemtic
| ongi tudi nal sectional front view showi ng the configuration of Enbodi nent
3. Fig. 6 is a schematic plan view taken along the line VI VI of Fig. 5.
Fig. 7 is a schematic |ongitudinal sectional side view show ng the
configuration of a netal-clad switchgear of the conventional art. Fig. 8 is
a schemat plurelgidernd ot sepdwenasysiee shéwmalawicrigcuie appargauateson of a
gas-filled swtchgear. Hereinafter, the invention will be specifically
descr i bed reistpeatafverlen cw e stpven ddimegni g st Isd oph age s nb 6 da mpoily pha sehiach t he
invention is applied to a gas-filled switchgear for a three-phase AC
circuit. cigcuit.
In a switchgear of a metal-clad switchboard equipment
such as that shown in Fig. 7, the switch box 40 is not
provided with sufficient air tightness. Therefore, such a
switchgear has a problem in that salt, dust, moisture, and
the like of the outside air easily enter the switchgear and
deposit onto the main circuit apparatuses to impair their
insulating properties, whereby dielectric breakdown is easily
caused. In a gas-filled switchgear such as that shown in Fig.
8, since sulfur hexafluoride gas which 1is used as the
insulating gas has a greenhouse effect which is 20,000 times
that of carbon dioxide, there is a problem in that the gas
largely affects the global environment and it is requested to

reqgulate emission of the gas.

SUMMARY OQF THE TINVENTION

The invention has been conducted in view of such
circumstances, and therefore it is an object of the invention
to provide a gas-filled switchgear in which the dimensions
can be reduced, the insulation properties are less impaired
by the outside air, and also influences exerted on the global
environment can be reduced.

According to a first aspect of the invention, a gas-
filled switchgear comprises: a disconnector and a breaker
which are disposed in a closed tank that is filled with an

insulating gas, and connecting terminals of which are



~ s Nov 2002 (Enmbodinment Z) Fig. 1 is a schematic |ongitudinal sectiJoNGy 2007
side view showi ng the configuration of Enbodinent 1 of the invention, and
Fig. 2 is a longitudinal sectional front view taken along the line Il-11 of
Fig. 1. In the figures, 1 denotes a switch box of a gas-filled sw tchgear
for a three-phase AC circuit. In the swtch box 1, a closed tank 2 which is
filled wwth dry air is placed in a position which is upper than the
vertical center of the box. Disconnectors (in Fig. 1, only one di sconnector
i s shown) chnridutdd aakers i siurmedReP eiony &lae it FIREP B 4 eHAyPAaas are
di sposed in the closed tank 2. Each of the disconnectors 4 includes a
connect i ngdretudtat; 4a fiirsan domdcting doistuote® whiwtidls qias sat tiy ough
the bottomwall of the closed tank 2, a connecting terminal 4b which is
connect ed canndut€d xXed tdwntdictcapmeadie rc emde sparidiay eonk if ddmnedorteskars 5,
and a grounding term nal 4c. The disconnector is configured by disposing a
bl ade 4d \&hi Eeeqer prabigl Idispasser til thet kdosgsaltasdes i adby tsrcond
connecting termnal 4a, and a lever 7 which is used for operating the blade

4d and nadEEHN I SARISHP TrdeMbdich oRg f0] i copnestedkef® fortion is
rotatably supported via a rqQtary shaft 8. by mount.in | ate 2a in.the
closed ta 083 Oélt&fid??e tg‘reo sf? ViRl \ﬂﬁ%cﬁr’f%&%fzfg‘dgleéﬁ&r@d%q? t he
tip end of.qt Iﬁﬁ,ﬁ} j S8 gﬁ?ﬁ iy int gl d i One
end of a Icllr(fl}%cp e 4&5& Sr‘rianderl 0 %r?l?lﬁfsg{dagt%ﬁr{{gdqr?a erlléaPChleég] cc(%ﬁ{pqtée do a
m ddl e pordg %é)ftéﬁgidoaqvgf ithd -daiagi tudinal direction, and the other

end of the g 19 NO V 2002 link 1s coupled to one end of an operating

| ever 10. The Qidwrdingy ofot R@eopeimit ng%@&@r o¥0 tige r @hdkabiynSuppd ted by
a nmounting wall la of the switch box 1. e tip end of a feeder cable 12 is
connect ed Hreaker conthadid rj stcammeardlordaref dilspodiest dmedtieorclbsathararikhe
lever 7 is rotated about the rotary shaft 8 by operating the operating

| ever 10, wHelhligdd dd 9 widihe dthey ginsudett itng @&s ofa gewiniineds partgesi tion A
which is indicated by the one-dot chain |ine and in which the blade 4d is
connect ed o (& f ife€deonfableof 18heCORRERERAS, ta AR r B0k i HB where
t he bl ade j.s conne(%:t ed t.o none of. the t&rﬁm’knal s_4b_an , .and a position c

4
wher e t he BEEPIIE T MndBt it o THREY o TRBKNgVEBr A AT ?L% 5 %1t Power
| i . i
supply. JIREAMNRE! CnadRA I iNdES sl S5ralfereligcilypldeant By Uik

positions, respectively. Two 0 reakers 5 afe dispose ower

portion ofextha rdi0seddidited b & ilah @ et TRsNI1RE 10RE s Hilkg .br adl’le¥dite,

di sposed above the two breakers so as to straddle them Ini each of the

breakers, an xedcandedpvablectanéacisn WhiecCheabg 180t reiD¥Wedl € PMdACathes0 as

to be opposed to each other in a high-vacuum vessel, and the novable

cont act i somfiegrfadrivwar d cam r deer walad gwiltyh rsesypdditf iteml ,t hesof i xdtcorfthect |

t her eby connecting or disconnecting an electric path. The fixed contact of

t he break@®T B Ihr@&teFano benaedde®seti ng terminal 4b of the

di sconnector 4 as descrihed above,%(%‘he rmvablg contact is.connected to one
r

end of a connedSS%F & it IELCHAPTREC bt REr LBRd L8V ehdCBonRe Gy

SonuCLor e, SAIES itk QR ENC P PPLL! SRaokeBoRMSELRS gt
that are filled with an insulating gas; a first disconnector
and a breaker which are disposed in the first closed tank,
and connecting terminals of which are connected to or
disconnected from each other by a change-over conductor; a
second disconnector which is disposed in the second closed
tank with being connected to the breaker; a first connecting

conductor which is disposed in the first closed tank, and in

which an upper end portion is connected to the first



~ 9 Nou 2002 which is passed through the upper wall of the cl osed t@@kNévzmn
The ot her end of the connecting conductor 15 is connected to the
correspondi ng one of insulated buses 16 which are arranged on the cl osed
tank 2, and which correspond to the phases, respectively. Each of the

i nsul ated buses 16 is configured by covering a conductor constituting the
bus with an insulating tube or the like. In Enbodi nent 1 described above,
the electric power supplied through the feeder cables 12 is supplied to the
fixed contégidcomfedtber baaakedsothet aenkde pespesti Ve biteagiescded Weenad he
breakers 5 are closed (referred to as turned on) in response to a closing
command, tdwtérnal featlart sadle ocurmezn ednsolahéngndbulshtioad ;busesedéndi a t he
connecting conductors 13 and the conductors in the insulating bushings 14,
so that tROMRREEING sopcucdert ovhirh| d&d. dBypesedr dot , thwed lastopand ng
command is given tao the breakers 5, the fixed and novabl e contacts are
separ at ed F¢RBaH BiGer He&kSnt eRRdpt 1R he?iFR efR& uFHPy . POREACPhelDI ades

e oL RO o Er B POELL B0 B SR BLLTRLATE, RSLELIOS,
nepect oo eRg, (o SRLECIIR L P PRLAL NS oo e KShitor

breaker 5 @ £oli 500 L&bddled Nen CLIRS t MK Q190eghed s fTAAS M i K Yord T

and connection and di sconnecti on mﬁgﬁ respect to the breaker 5 are

per forned dyd opefrationg ifecbhadetdd Wb Chhes s60veet @d skenhketorP gnd of
the feeder cable 12 - 11 ~ s Nov 2002 in the disconnector 4. Therefore,
the confi canathen ead pertacgeliy sbmpkciiedd toard biidispoged | owts Sde
enabl ed. Furthernore, since dry air is used as the insulating gas,

i nf | uence e t$recemyi ¢ brsedt tamhn, beia etucenswtat ey |lbwekiegs. ( Enbodi ment

2) Fig. 3 is a schematic |ongitudinal sectional side view show ng the
configuration ACEPHOHRFehe Eheameaanyl aspech Péndheudinantsintd ok front

view taken along the line V-1V of Fig. 3. In Enbodinent 2, t cl psed
Vanks 2 arFor i hd hREETTAD Giaqemienion RiF ALTRPTRd bh 1 Ra FHSE

] uxt apose . ¢l o . di's ne f ed first
di sco_nnec'?c olré%(%.hg%ﬂaﬁ\é%%ﬁérgg%%ﬁ%%aﬁlégﬂbeﬁgvler%%%$£rﬁe p‘ggn%' t%ﬁt?h@%%hases
are di sposggbdfy t BesE8HRERAPCY sa% RN LheSeepRdqdiScanect ong 20
are disposed in the upper closed tank 3. The first disconnectors 4 and the
breakers S¢iidieh iad e fdilspesediith t keel owaeuchesad tgak.2 arenepefogayed in
a substantially sanme manner as those of Enbodinment 1. That is, each of the
first di scomeldtoisgdpropdridass sof orineata vy ¢ Eromial agiearatases nsan die ng
bushing 6 which is passed through the bottomwall of the closed tank 2, a
connect i nPXFeR Rl Zpomibeing sinpmieed ed@n® aheelexegieoiteek atcidrnt

correspondi ng one of the breakers 5, and a grounding term nal 4c._ The
di sconnect¥r ¢ sSRORFTrGiFediby2arideRingus BPad@%&Swhio%ch 4% FHAhI ¢y
supported |

Suppor od it g LAl BOrAL el e eprsesi i er Tl a1 o sposes.
i nsul ating ”atQiéé%rding to a third aspect of the invention, sets each
consisting of the breaker, the disconnector(s), the feeder
cable, and the bus are disposed, a number of the sets being
equal to a number of sets of phases of polyphase AC circuits.
In the gas-filled switchgear of a fourth aspect of the
invention, the closed tank, or the first and second closed
tanks are filled with dry air.
According to the third aspect of the invention, in place

of sulfur hexafluoride gas which is used in the conventional



- 12 1 9 Nov 2002 In the lever 7, one end portion is rotatably
supported via a rotary shaft 8 by a nmounting plate 2a in the cl osef 3tNOYKIR,
and a guide groove 7a with which a pin 4p disposed in the tip end of the

bl ade 4d is engaged is fornmed in the tip end portion. One end of a link 9
which is made of an insulating material is coupled to a mddle portion of
the lever in the longitudinal direction, and the other end of the link is
coupled to one end of an operating |lever 10. The other end of the operating
|l ever 10 it Otatyabd ir sippeséed byharasupki, nghealskiltahefeatrhexamtischdox 1.
The tip end of a feeder cable 12 is connected to the connecting term nal 4a
of the firigtf diegenractuire £nwiremntdnet .| e\Byery whernr ditet eifyaledut ltdaks dicar y
shaft 8 by operating the operating |ever 10, the blade 4d is selectively
set to onetl¥ qusidensghereegiisem no idaoh dfs emdinoamental tbee lorteladot
chain line and in which the blade 4d is connected to the fixed contact of
the breaker 5, a neutral position B where the blade is connected to none of
the termnals 4b and 4c, and a ition C where the blade is connected to

t he groundi ng term nal 1% oMt — e Sy L b mhect ed, and grounded

states are selectively. sei by the .positions .re’pectiv.el .. Two, of th
breakers 5 ar eefgli%'pglse]tf i%h § en}a%/ﬁﬁ' O&qjiodjé}a ﬁeecécllé) eaci" tsdhq? ZYlea“ﬁd t he

remai ni ng ﬂﬂﬁ' t 53%3 IS i e two breakers so as to
straddl e t emﬂh %gecﬁ’ro ﬁu}alb%ea 2)?2%.%‘?::(3%. arﬁdllrfovabl e contacts which
are not shown &gy placed sp agnf9thgiARPOSREtiGdRACh AMer vidwa fHigh vacuum
vessel, and the nobvable contact is noved forward or rearward wth respect
to the fixebgpniaetline 13r-11 b Nf M .2002 thereby connecting or

di sconnecting an electric path. Each of the second di sconnectors 20

i ncludes: a corfmirt ihgid e Maiemaliac dicappisedi iorala ssarinieotaIng icnduictwor 21a
in an insulating bushing 21 which is passed through a partition wall

bet ween t MEhIWing thel eelih @ toswd Qfgmqﬂja!rﬁﬁ@ﬂ-a connecting term nal

20b connected to a connecti nngonduct or _26 which i.s connected to

correspondi ng dhkd of 4t RE ihshPBILHUBHRRS FECHRRa GHRMUi KgSFertA%RI 20c.

The di sconnect or_.furfher IS a_ bl.ade 20d which is pivotally supported
in the bas Orb%rﬁ%nfw t%’%ﬁrﬁ%*%’g 3ta

erm nal 20a, and a | ever 22 which

15 used for obegating {e, bl A0, anshymie ala i dasua na gt &gl 10

the | ever 22, portion Is rotat supported via a shaft 23 by a
mounti ng pHd@ind tie tdth £ ased fank 8. enih andtitl de, groove 22a with which a
pin 20p disposed in the tip end of the blade 20d is engaged is fornmed in
the tip end porti®n.e Qe £tiEmatild (K ad whew tdkemedemf tdre i Innd ati-ng
material is coupled to a mddle portion of the lever in the |ongitudinal
direction,Vandf thieg other end of the link 24 is pivotally coupled to one end
of an operating | ever 25. The basal portion of the operating |ever, 25 is

rotatably suppofi®d byl FoifitsHRf it kI vdAal 1R IQA! B19% ¥4t ed

about the shaft 23 by operating the operating | ever 25, the bl ad 0od is

sel ect i vel SALEENY oty ec%ffjﬁ}ﬁ%%,og apd"s‘?rt"ngo'nC%f({ P EHGHe ¢ nzré%ti ng

t er m nal ségg&%&%@cﬁ]%& connected to each other via the bl ade 20d, and a
in it

position e connecting termnal 20a is connected to the
grounding - 14 pig, 8 is a schematic longitudinal sectional side view

showing the configuration of a gas-filled switchgear.

Hereinafter, +the invention will be specifically
described with reference to the drawings showing embodiments
in which the invention is applied to a gas-filled switchgear

for a three-phase AC circuit.



~s No v 2002 terminal 20c via the blade 20d, so that the connecting
position where the blade is connected to the insulated bus 16, and th& NOV 200
di sconnecting position where the blade is connected to the grounding

term nal 20c are selectively set. Enbodi ment 2 described above is
configured so that the first breaker 4, and the disconnector 5 which is
connected or disconnected by the blade 4d of the first breaker 4 are

di sposed in the closed tank 2 which is filled with dry air, the second

di sconnect (Emi26d imenlt sppsed in the other closed tank 3, and connection and
di sconnecti on between the breaker 5 and the insulated bus 16 are perforned
by the bl ade 2008i®f 1 his secorhienk stonheng Drudisa L osget Bohal tdide swdéwhgear
of the conventional art, therefore, the configuration can be largely

si npl i fi ecBhARENY Heh@ rerpictqwrrttosr ehrEmeoditered. Flrtierimventiy, air is
used in pl acc? of sulfur hexafl uoride gas. Even when the dry air |leaks to

t he outsi & c%lr%eq%elrﬁﬁ/,qum&fél%fi SRFIUWL Frayi Fismrdraisn olang i on.
(Enbodi nent, 3), Fig. ' hematic | ongitudi nal sectional front view
showi ng thrlceh%ojrﬁr?%ﬁg'f#%noa%?fcﬁr‘b i et @ B 6 i P RhehatWiED an
vi ew t ake i V| ; VI 10..5 In odinment 3, plural sets (in
the drawi nr]ngg)l %As %és)ﬂ?flégdas%wﬁ?%%%Oc%gaeg:rr}gr?eo"rp 3ol hca]srecu&%'
circuit arermgr 0885 4 | el r re s iSybst 143l ' tica
W Uh that v oH o e Snerag tank P PaPt o By

struct ur esdishosfiri isErgsie®nin2.a THes £O16©SRANShNG £ OFPPBENEHaAr & lenot ed
by the sane reference nunerals, and their description is omtted. - 15 1
9 N O V 2062 tAistzol dient e diheceé reix aseidcafnddwignvent irony. the chﬂgaker
and the disconnector are disposed in the closed tank which is filled with
t he insul &ANMeg GEscorNeekar nals poshowen) of 4t heahdedbreadisirs | $ covniedt ed to
one end of the disconnector in the closed tank via an insulating bushing,
and one efFSHEIHY Hie HRFLIPRRMNELT Ehet Phafesexaxe ndispasatatidd the vi a
an insul atci rg% bcﬁ%h%g%. Therefore, an enclosed structure can be easily
realized, aln The f%'gur ation can be sinplified, so that the production

cost can be re . O@ccgﬁgi ng: Orgrpeectscga é)nq aggg;agﬁé }%}(ras%ior}%/ﬂe%%%g{a aLEe

breaker and the Tirst "di Sconnector are dispose

whi ch is frdrechani t Bat g, | BRU! Bld 0tk GRSy BRdntRg Secqpd i Seonnestaly i S

di sposed in the second closed tank. Therefore, 1’nsulating properties of the
Mai N ci r cuilr cAanriiel SRS wel Preyethedclipasubennd RPal r@hnatd nd)

el ectric shock accident or a short-circuit accident due to ingress of an
ani mal or teminale Larwhieclpr ev emwenledted bocthei figxeAccondiang of tdhe t hird
and fourth aspects of the invention, in place of sulfur hexafluoride gas
which is GS&F APl ings @ing iofg tdees Hueakierscdnvamd @nairoamd ingr yteximinag
used. Therefor& the swi tchgear .exerts substantially no influence on the

envi ronrreﬁl‘tc_.‘ EVEYE PREHY diS QRIKITES By SUEHFE NS Reld-aslg 65 no
fear of eWﬂﬂéH"T@tEEv89£if§'%%ppbf%%d in the basal portion by the

connecting terminal 4a, and a lever 7 which is used for
operating the blade 4d and made of an insulating material.

In the lever 7, one end portion is rotatably supported
via a rotary shaft 8 by a mounting plate 2a in the closed
tank 2, and a guide groove 7a with which a pin 4p disposed in
the tip end of the blade 4d is engaged is formed in the tip
end portion. One end of a link 9 which is made of an
insulating material is coupled to a middle portion of the

lever in the longitudinal direction, and the other end of the



1 9 NOV 2002 WHAT IS CLAIMED IS: 1. A gas-filled swtchgear conprising: a
di sconnector and a breaker which are disposed in a closed tank that 'f
filled with an insulating gas, and connecting term nals of which ar d 9 NOV 2007
connected to or disconnected fromeach other by a change-over conductor; a
first connecting conductor in which one end is connected to said
di sconnector and another end is connected to a feeder cable disposed in
said closed tank; a second connecting conductor in which one end is
connect ed ltimka iriscalispes etoouhei éadsafd ai ospelrdahkg abdvanolber @he enters
said closed tank via an insulating bushing and is then connected to one
term nal ofthedi censl edkdihe apenaitdmg deaviee dfange rotert abdiyd sapporited byes a
bl ade which is pivotally supported to a basal portion by a connecting
terminal @f mQHﬁﬁxﬁﬁkﬁa%bblé ofin§henewdtkdr boxd lof tT@ﬁbtaEeenétQ€e§ SO as

to directly connect .to _or .disconnect froma contact of the breaker.
gas-fille esqﬂecrcrﬁj’é%ﬁ éc?rrr]ﬁ éﬁ%ecrﬁ%dsttoaﬁdlesé@@ﬁ’ﬁc&%e&%%@ 1t Hat °§re

filled with | at di d h
i sposed (TPCAFRITH G ‘ﬁd ol She L8RREC Ctﬂrér@?ﬁ%& S are
connect o4 .0 0t dratANeRed Ll SE A Dgleoh G HARS Y t%%n%ghgﬂ a

second di sconn 1 ' SpoOsS in s cl 0s 't ank

bei ng conngctied sféle??dldzetl&e%'&ﬁ:r it drid %@&%%ln%g GORRGHGLNVAl GR 1k
di sposed in said first closed tank, and in which an upper end portion is

connect ed ifs0 ﬁml@afﬂercﬁuoydlt&féomﬁcidaft Ihd ianatikey aeidd iROkhieh theCpnaget ed
to an external feeder cable via an insulating bushing; -17
4d is connected to the fixed contact of the breaker 5, a
neutral position B where the blade is connected to none of
the terminals 4b and 4c, and a position C where the blade is
connected to the grounding terminal 4c, so that power supply,
disconnected, and grounded states are selectively set by the
positions, respectively.

Two of the breakers 5 are disposed in the lower portion
of the closed tank 2, and the remaining one of the breakers
is disposed above the two breakers so as to straddle them.

In each of the breakers, fixed and movable contacts which
are not shown are placed so as to be opposed to each other in
a high-vacuum vessel, and the movable contact is moved
forward or rearward with respect to the fixed contact,
thereby connecting or disconnecting an electric path.

The fixed contact of the breaker 5 is connected to the
connecting terminal 4b of the disconnector 4 as described
above, the movable contact is connected to one end of a
connecting conductor 13, and the other end of the connecting

conductor 13 1is connected to an one end portion of a

connecting conductor 15 disposed in an insulating bushing 14

- 10 -



1 9 NO V 2002 a second connecting conductor which is disposed in s |§ v 200
first and second cl osed tanks, and in which one end portion is connec gg 23
sai d breaker and anot her end portion is connected to said second
di sconnector; a third connecting conductor which is disposed in said second
cl osed tank, and in which one end portion is connected to said second
di sconnector and another end portion is connected to a bus di sposed outside
sai d second cl osed tank, via an insulating bushing; and wherein the
change- overh icxindisc tpars sient [thdesigh Wheed eppleirc vaild wifvathed lof el draingd 2t.0 a
basal portion by a connecting termnal of the feeder cable, and the other
end of the Wieaddhest &neks oo e @rdiacdcmgy comaveton d Sorisdicsnmesded ftoom a
contact of the breaker. 3. A gas-filled switchgear according to claim]l,
wher ei n s&the cSOKTPABPOGLAG sand b?%aléé’rsu% df°§§6ﬁneé§or Js%l?dafré’eder
cabl e, and sai d bus ar di s osqg a nu sets bein %gy to a

ph

er
nurber on£ﬁ§PQﬁjﬁﬁhs of - PoF %%% c gp CH ﬂ§ EOTKEFHE! ¢he

sSwi t chgear acc%!dln 29 cla|n12 mhereln sets each including sald br eaker,
sai d dlscéﬂﬁ§¥?dr R d%@ cable and said bus are dlsposed a nunber

of said sets beéa’& %ﬁ”&h&i @é‘?f Bfs 38t % qfs @barfﬂ RS iy

circuits. 5. Agas-fille SMAt gear accor ing to ¢ a|n11 ereln said

cl osed ta%,c&fdu%addi fddﬁtlml%@cm Pues e tranks Blstifddid tigh oty air.
the like.

In Embodiment 1 described above, the electric power
supplied through the feeder cables 12 1is supplied to the
fixed contacts of the breakers 5 via the respective blades 4d.

When the breakers 5 are closed (referred to as turned on) in
response to a closing command, the fixed contacts are
connected to the insulated buses 16 via the connecting
conductors 13 and the conductors in the insulating bushings
14, so that the power is supplied to the load.

By contrast, when an opening command is given to the
breakers 5, the fixed and movable contacts are separated from
each other to interrupt the current supply. When the blades
4d are positioned to the neutral position B by operating the
operating lever 10, the electric path is disconnected. 2As a
result, works of inspecting, repairing, replacing a load
apparatus, and the like are enabled.

The switchgear is configured so that the disconnector 4
and the breaker 5 are disposed in the closed tank 2 which is
filled with dry air, and connection and disconnection with
respect to the breaker 5 are performed by operating the blade

4d which is connected to the tip end of the feeder cable 12

- 11 -



6. A gas-filled switchgear according to claim2, wherein said cl oseﬁgtmlﬁnm
or said first and second cl osed tanks are fllled wth dry air. -18
CAs.ACAA LA CASA{TLA LAA AA A LA AY.A[LA A AN?. Ae #?st89DE_ "V W 1 #
{vql gb] X] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cRa] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca] ca] ca] ca] c”aU] ca] ca] ca!;
56ajInumdvqlgb]X]ca]ca]ca]ca]ca]caU]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
] ca] ca] ca] ca] ca] ca] ca]ca]ca] caljcalcalcalca! |}o p
LTS A#SHAH DO A0 i dd o W hernd dedoa] cat] e ad ored Ll £ 1] aadreajea] cal ¢
aJca] ca] ca]ca] ca]ca] ca] ca]ca]ca] ca]c”alca]calcalcalcalcalcalcal]'e f'((#) %
))) Y*Z* ++4tgngel ¥ - | simplified,.. and miniaturization is enabled.
I Al'}xsni d_Z]]]ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]cajc
a] ca] ca] caf]lcla’qlc%\f]ltlfat]%a] shhea] daycalicaliA /1ot 0p60CHSO SIDMNELEINTD 2989 2: 2S3T
344, 4- 444555} xsni d_Z]]] ca] ca] ca] ca] ca ca ca] cal ca]cal]ca]c(a]ca]ca ca ca ca
cal ca] ca] Cd) DI TUIE Ao ] ] G BT ERI ] o G DGO AN CosLs

We== d_z &a

&) cal oa) o GHUA CHTE i oa) cal ob LS?Lzf‘]cS?LS?LS?LS?LS?LS?L;?&H% fi‘hﬁi‘%iﬁb&

DMOQQQ0 SS . . .

\/\EV\?I'\/\)(X}Q>[<)gr?lR d %gﬁjcai caﬁ C %% £} lcca]lcor]%l Ic‘—ia]] Y %% %%ﬁlcaﬁlcdaﬁ CH ec"lzi] ca] ca
4 . .

]zgglzgel@gao{&@‘fﬂ? }gél% §\§,],f %ﬁ%ﬁbgﬁ?génﬁémgéqagg] Eéﬂ]‘cé] clas] caa] cal ca

] ca] ca] ca]ml@ﬁ@@i&ﬂ @d@@i&?&padml@a}@& ced 16l v cal e al Gl cal-cad cal ca

] ca] ca] ca] ca] ca] ca]ca] ca] ca]ca] ca] ca] ca] ca]ca]ca] ca]ca]ca]ca]calcalcrall TIU

LT T T Cm) mKnmmminmBdeteed ieminnd k| tyovadnsed |ttajlon] 2 dwd ] o]t meded] cal | ¢
a]ca]ca]ca]ca]ca]ca]ca]calca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c:Eca #YaB
109%& () - .4n & oogtygh box "l g (Yo ke over tica a0 ryaraek ()10 $he
, 3" 10%=<& (c?weqr gi%ggﬁ&lt(a)nkg% }O(gﬁgcg%nectggs (referred to as first
disconnectors) 4 and breakers 5 which respectively correspond
to the phases are disposed in the same manner as Embodiment
1. Second disconnectors 20 are disposed in the upper closed
tank 3. The first disconnectors 4 and the breakers 5 which
are disposed in the lower closed tank 2 are configqured in a
substantially same manner as those of Embodiment 1.
That is, each of the first disconnectors 4 includes a
connecting terminal 4a in an insulating bushing 6 which is
passed through the bottom wall of the closed tank 2, a
connecting terminal 4b which 1is connected to the fixed
contact of the corresponding one of the breakers 5, and a
grounding terminal 4c. The disconnector is configured by
disposing a blade 4d which is pivotally supported in the
basal portion by the connecting terminal 4a is disposed, and

a lever 7 which is used for operating the blade 4d and made

of an insulating material.

- 12 -
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10<YY=10%<& ()-'yZ"109W\&' ()-S)!yZ"10%<& ()-S)yZ"10%& ()-S); zX9. =
100FF=10%0% ()-!, G 10% ) & ()-2!, G 109%0& ()-2!,G'10%& ()-2!,G 10% & ()-2,G
"10%& ()-2saj H= 100FF=1! L"109%& ()-m L"10% & ()-m ,F"'10% (& ()-:

, F"10% & () -:S&10% & ()- 100 10Caghi jw = 100 ' Z"10%KK&' () - 3!

"10%b& ()-,"'110%& ()-m 10%& ()- 10( 10( 10(1Y=10% & ()-- !tirrgre{\=
100@ 109%6& () -2"' 3109%% ()- 10b 10b

In the lever 7, one end portion is rotatably supported
via a rotary shaft 8 by a mounting plate 2a in the closed
tank 2, and a guide groove 7a with which a pin 4p disposed in
the tip end of the blade 4d is engaged is formed in the tip
end portion. One end of a link 9 which is made of an
insulating material is coupled to a middle portion of the
lever in the longitudinal direction, and the other end of the
link is coupled to one end of an operating lever 10. The
other end of the operating lever 10 is rotatably supported by
a mounting wall la of the switch box 1. The tip end of a
feeder cable 12 is connected to the connecting terminal 4a of
the first disconnector 4. When the lever 7 is rotated about
the rotary shaft 8 by operating the operating lever 10, the
blade 4d is selectively set to one of positions, a position
A which is indicated by the one-dot chain line and in which
the blade 4d is connected to the fixed contact of the breaker
5, a neutral position B where the blade is connected to none
of the terminals 4b and 4c, and a position C where the blade
is connected to the grounding terminal 4c, so that power
supply, disconnected, and grounded states are selectively set
by the positions, respectively.

Two of the breakers 5 are disposed in the lower portion
of the closed tank 2, and the remaining one of the breakers
is disposed above the two breakers so as to straddle them.

In each of the breakers, fixed and movable contacts which
are not shown are placed so as to be opposed to each other in

a high-vacuum vessel, and the movable contact is moved

forward or rearward with respect to the fixed contact,

- 13 -
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13, F"10%CC& ()- 3, F"10%4& ()- ! F'10% (& ()- F'10%& ()-!

Y 10%H8 () - M ------ .T.uv7 100 "10%& ()-3 "10%& ()-

L& 10% & ()-&10% & ()- 108(8( 108(8( 108(8(!X Y=109B(8(& ()-T....
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j 00aBuV7 100

Each of the second disconnectors 20 includes: a
connecting terminal 20a disposed on a connecting conductor
2la in an insulating bushing 21 which is passed through a
partition wall between the first and second closed tanks 2
and 3; a connecting terminal 20b connected to a connecting
conductor 26 which is connected to corresponding one of the
insulated buses 16; and a grounding terminal 20c. The
disconnector further comprises a blade 20d which is pivotally
supported in the basal portion by the connecting terminal 20a,
and a lever 22 which is used for operating the blade 20d and
made of an insulating material.

In the lever 22, the basal portion is rotatably
supported via a shaft 23 by a mounting plate 3a in the closed
tank 3, and a guide groove 22a with which a pin 20p disposed
in the tip end of the blade 20d is engaged is formed in the
tip end portion. One end of a link 24 which is made of an
insulating material is coupled to a middle portion of the
lever in the longitudinal direction, and the other end of the
link 24 is pivotally coupled to one end of an operating lever
25. The basal portion of the operating lever 25 is rotatably
supported by a mounting plate 1d.

When the lever 22 is rotated about the shaft 23 by
operating the operating 1lever 25, the blade 204 is
selectively set to one of positions, a position A in which
the connecting terminals 20a and 20b are connected to each
other via the blade 20d, and a position B 1in which the

connecting terminal 20a is connected to the grounding

- 14 -
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104 & ()-!3& 10% (& ()-000&1\ 111dEuV7 100 3&6! 10% & () -

FAL10% & ()-3.10% & ()- ,L10% & ()-3 19 NOV 2002

+ 10% & ()-3@ & 10% & ()-12%2*2+2, 2-2: 21 2bC 100 , Z"10%& ()-2' 109%& () - 10(

10( 10(Y=10% & ()-F9 10% & ()-F8!10% & ()-12t34698=8>8?8WUXNC 100 10?0?0

10?0?20 8FY=10%0?Q&' ()-!,Z"10%0& ()-2!,Z2"109%60& ()-2!,Z2"10%s& ()-2!,Z2"10%

O0&' () -278@BN8u; ; $<@w=r P. Cl #4"10% & ()- '#4"10%<& ()- #4"10% & () -

14" 1098 ( )reAmiQfAd& 2)e' Mi%<&the- blade 20d, so that the connecting
position where the blade is connected to the insulated bus 16,
and the disconnecting position where the blade is connected
to the grounding terminal 20c are selectively set.

Embodiment 2 described above is configured so that the
first breaker 4, and the disconnector 5 which is connected or
disconnected by the blade 4d of the first breaker 4 are
disposed in the closed tank 2 which is filled with dry air,
the second disconnector 20 is disposed in the other closed
tank 3, and connection and disconnection between the breaker
5 and the insulated bus 16 are performed by the blade 20d of
the second disconnector. As compared with a switchgear of
the conventional art, therefore, the configuration can be
largely simplified, and the production cost can be reduced.

Furthermore, dry air is used in place of sulfur hexafluoride
gas. Even when the dry air 1leaks to the outside,
consequently, there arises no fear of environmental pollution.
(Embodiment 3)

Fig. 5 is a schematic longitudinal sectional front view
showing the configuration of Embodiment 3, and Fig. 6 is a
schematic plan view taken along the line VI-VI of Fig. 5.

In Embodiment 3, plural sets (in the drawings, two sets)
of gas-filled switchgears for a polyphase AC circuit are
arranged 1n parallel. The structure is substantially
identical with that which is obtained by arranging in
parallel two sets of the structures shown in Embodiment 2.

The corresponding components are denoted by the same

reference numerals, and their description is omitted.
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10< 10< 10<Y=MLO%&' () - PQ QQRQAUQS~ =0<!"10%<& ()-2"10%& ()-2' m0oY%& () -
100 100 100Y=" ¥ dind 05 1@HeOK¥ {nst Sthect of the invention, the
VBWOWDVWEWT VD X{ \ =0<" 109608 () - 2940%0& () - 10<
breaker and the disconnector are disposed in the closed tank
which is filled with the insulating gas, a terminal portion
of the feeder cable is connected to one end of the
disconnector in the closed tank via an insulating bushing,
and one end of the breaker is connected to the external
insulated bus via an insulating bushing. Therefore, an
enclosed structure can be easily realized, and the
configuration can be simplified, so that the production cost
can be reduced.

According to the second aspect of the invention, the
breaker and the first disconnector are disposed in the first
closed tank which is filled with the insulating gas, and the
second disconnector is disposed in the second closed tank.

Therefore, insulating properties of the main circuit
apparatuses can be prevented from being impaired, and an
electric shock accident or a short-circuit accident due to
ingress of an animal or the like can be prevented from
occurring.

According to the third and fourth aspects of the
invention, in place of sulfur hexafluoride gas which is used
as an insulating gas in the conventional art, dry air is used.

Therefore, the switchgear exerts substantially no influence

on the environment. Even when the dry air leaks to the

outside, there arises no fear of environmental pollution.
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closed tank that is filled with an insulating gas, and
connecting terminals of which are connected to or
disconnected from each other by a change-over conductor;

a first connecting conductor in which one end is
connected to said disconnector and another end is connected
to a feeder cable disposed in said closed tank;

a second connecting conductor in which one end is
connected to a bus disposed outside said closed tank and
another end enters said closed tank via an insulating
bushing and is then connected to one terminal of said
breaker; and

wherein the change-over conductor includes a blade
which is pivotally supported to a basal portion by a
connecting terminal of the feeder cable, and the other end
of the blade rotates so as to directly connect to or
disconnect from a contact of the breaker.

2. A gas-filled switchgear comprising:

first and second closed tanks that are filled with
an insulating gas;

a first disconnector and a breaker which are disposed
in said first closed tank, and connecting terminals of
which are connected to or disconnected from each other by a
change-over conductor;

a second disconnector which is disposed in said
second closed tank which being connected to said breaker;

a first connecting conductor which is disposed in
said first closed tank, and in which an upper end portion
is connected to said first disconnector and another end
portion is connected to an external feeder cable via an

insulating bushing;
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portion is connected to said second disconnector;

a third connecting conductor which is disposed in
said second closed tank, and in which one end portion is
connected to said second disconnector and another end
portion is connected to a bus disposed outside said second
closed tank, via an insulating bushing; and

wherein the change-over conductor includes a blade
which is pivotally supported to a basal portion by a
connecting terminal of the feeder cable, and the other end
of the blade rotates so as to directly connect to or
disconnect from a contact of the breaker.

3. A gas-filled switchgear according to claim 1,
wherein sets each including said breaker, said
disconnector, said feeder cable, and said bus are disposed,
a number of said sets being equal to a number of sets of
phases of polyphase AC circuits.

4, A gas-filled switchgear according to claim 2,
wherein sets each including said breaker, said
disconnector, said feeder cable, and said bus are disposed,
a number of said sets being equal to a number of sets of
phases of polyphase AC circuits.

5. A gas-filled switchgear according to claim 1,
wherein said closed tank, or said first and second closed
tanks are filled with dry air.

6. A gas-filled switchgear according to claim 2,
wherein said closed tank, or said first and second closed

tanks are filled with dry air.
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