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BACKGROUND OF THE I NVENTION 1 . FI ELD OF THE | NVENTI ON The present i i
relates to a switch gear which conprises sw tching nmechani sns such as a
main. circuit switching portion for connecting a bus side conﬂmmmmmmmumm
| oad side conductor to each other and for disconnecting them f

other, and a grounding swtching portion for connecting a | oad si dges+
conductor and a ground side _conductor to each other and _for disconnecting

them from each ot heP¥23hH, CERARpANP BAVER , SYEETHE S MREARAGESr which not only
can secure safety but al so can be nade conpact. 2. DESCPI PTI ON OF THE

RELATED ART A switch gear, which is used to distribute power mmmmmmm m
a bus to various |oad device or 4,9, ot he el e i X anbers t ” mm
transm ssi on cabl es, conprises Bte 7 Terwhtth i s groundeesoad,

the switch gear_als rj ithin this metal container, a main circuit
swi tching Ye Jc%“%ﬁ%%cﬂ@@s”gg us side conductor for receiving power
froma bus and a | gad side conductor for (-jli stributi ng t he power through
transni ssi on cabl €5'9 RISFER ta WERRer Thdf1EhET GPe®exPo5ED P51 hE bt si de
thereof and al so which iﬁ.capabl e of connecting the bus side and |pad side
conduct or SYPERFF SPAEFNARE T SLHELT PHE "t m TP b Td 18t Rgt SCabel a
groundi ng sw tching device which i% used to ground the | oad side conductor.
-1 0 @W@O%? NSRES G D8 28153 SdicFe COBEHSER TV RBR 8f 1828 0RYERt i onal
snitch gear disclosed in igpanese P tgnt Publication No. i28488 of Heisel,
and Fig. ZPIYGPelEtFACalCEEInElE &7 v Pew 8PN ERE1BENTRATI OhAT 3F% ch

gear. In these figures refg:rence character 100 desig{l?ates a neta

cont ai ner T SHi GG Ae? BT ATHNR 1SS I MSUPREFAG  gadt SRNSAL 188 2 19 net al

t ai | 00 includ h t lls th f t i SSi id
bushi nos. THC® TG i PRShaCERTEIY GaEEnarAroRgh FHoPPCAcahRsar SHF out or
wal | s to c%)m’ru icate w.th ;[NEE i n{eri or nd_tgxfteri or portions 9fl t he net al
cont ai ner 190 EREFCANSG HEMAIMER THE (s I SET on?cdb| 8k PL g ar, to

the switch gear which not only can secure safety but also can

be made compact.
2. DESCRIPTION OF THE RELATED ART

A switchgear, whichis used todistribute power received
froma bus to various load devices or to other electric chambers
through transmission cables, comprises a metal contziner which
is grounded. And, the switch gear also comprises, within thais
metal container, a main circuit switching device which includes
a bus side conductor for receiving power from a bus and a load
side conductor for distributing the power through transmission
cables 1n such a manner that they are exposed to the outside
thereof and also which is capable of connecting the bus side
and load side conductors to each other and disconnecting them
fromeach other; and, a grounding switchingdevice whxch is used

to ground the load side conductor.



connected, and a bus side bushing 120 (see Fig. 29) which extends tngﬁgﬁnzmz
the outer wall to conmunicate with the interior and exterior portio

the metal container 100 and also to which the bus can be connected.

Further, in the interior portion, ef the nmetal container 100, there is

di sposed a vacuum arc extingui shing chanmber 200 which is kept at a high
vacuum The vacuum arc extingui shing chanber 200 incl udes, In the Interior

portion thereof, a smnt hlngziontact 201 _whi cgnls sbomg . %% and is
used to connect th&°Bust 57 de’ And ¢ Sn&T §5F6nCLabt & st de rﬁ@I SF 8 %each

th d di t t h_oth de b h duct

121 to be COHNECt 88°Fo eag%é’é“di?ﬁew‘?@aE%%%afﬁaatobﬁ‘@o ST actng
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which is capa O%ﬁda gégund and cut-off positions. The
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i nt er medi at®€S gSﬁd&cﬁBF i@ lBgaﬁéﬁegu iTections: in particular, one

of the two branchi por ns t her eof conn ed to flrst | oad |de
conductor |11 tmoﬁgﬁ St along" bk tehi hE0 aEUr EE Sho Thidhs [ dia <

t chi I d cut-off t d, th
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device 150 which is capa of closed round and cut - of f

f t
00si 11 ons. SPRECHT ﬁéfte(iP’oSétng BEhbd tgﬁeirla??%b%%%t%ﬂt% w15 e

transn155|on_cabIe ngg externall g one Er?ngnlss ﬁ é{
bushi ng 116° ”%W&ﬁ&& t%% &8t t B 8 dﬁé% oPCIF2°1'8 Yohngdtedto a
second transni_ssi_on. prOVIg aIIy gpro% hothea Eh c§§@990t'0n
si de bushi nffdneﬁy d@ et ﬁlp smn ghitly "devi ces
130, 140 and 150 are re ctively structu ch th epr ect

drive portiGhs'S ﬁ& s%o@ﬁeb%‘% v a%dsgl\/ﬁl%ééﬁ |re égpec |\V}’élf:nsu’{)ﬁa |C!ng

|l i nks 170, I70 70 and netal inks 180, 180, 180 to thereby switch the

cl osed, gy e ugi G P TR Haet an SO Bar EF cut oy, L Thec T4 cahd
smntchlng device 130, _at the closed pasiftion ther the switchi contact
201 Wit hi n THe VaEubRT &r 8" 8x fﬁéﬁi?ﬁf% %ﬁ%ﬁ%@?”?gghIEn ﬁzgc d P%l?ne -
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g
NG SVRY 20%¥e bus can be connected. Further, in the interior portion cf
the metal container 100, there 1s disposed a vacuum arc
extinguilshing chamber 200 which 1s kept at a high vacuum.
The vacuum arc extinguishing chamber 200 1ncludes, 1in
the interior portion thereof, a switching contact 201 which 1is
shown in Fig. 29 and is used to connect the bus side and
transmission cable side thereof to each other and disconnect
them from each other; and, a bus side branch conductor 121 to
be connected to the bus side is supported on a first insulating
suppcrt insulator 122 disposed on the inner wall of the metal
container 100 and is connected through the bus side bushing 120

to a bus provided externally.



a intermedi ate conductor 160; at the ground position, the sw tching ﬁgg&gé
20l s connected to a ground conductor 13l which is to be ground con

to the peripheral wall of the netal container 100; and, at the cut-off
position, the switching contact 20l is connected to neither of the

i nt ernedi ate conductor 160 nor ground conductor 131. In the second and
third swtching devices 140 and 150, at their respective cl osed positions,
the f first and second | oad side conductors 111 12 are respectively
connected to the |ﬂf@rﬁé&?épésébﬁBUEPB&el%6deafrtﬂ%§r“?%%ﬁ%d?5Ve ground

posi tions, the firs and %ggd side conductors_ 111 and 1 2 ar
r espect i velSF oS éd% & r e§poRATRGT Y ot ondLict BT %ﬁﬁ’ and
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i ncreases tshe SIlze O ear

;Ezt?egﬁzl?on oﬁggﬁggd§oduc¥%%ﬁn%gg%%oﬁﬁF%EOsﬁgigh §e§§§ (ﬁ%?fyhand
in case mheg Rﬁﬁl%gpugg%% %§§QK$Q§8§h%QQeCBGQP§Rg $1pot forned in the

interior por

By the way, the first, second and third switchingdevices
130, 140 and 150 are respectively structured such that their
respective drive portions (not shown) drive and swing their
respective insulating links 170, 170, 170 and metal links 180,
180, 180 to thereby switch the closed, ground, and cut-off
positions. In particular, in the first switching device 130,
at the closed position thereof, the switching contact 201 within

the vacuum arc extinguishing chamber 200 1s connected to the



the netal container buy insulating gas is enclosed in the interior portion
of the nmetal container, there arises a problemthat the internal pygsssyren
of the metal container is increased due to the electric arc which occurs
when the switch gear is cut off; and, especially, when SF6 is used as the
i nsul ating gas, since SF6 is specified as one of gases to be regul ated
agai nst discharge for prevent' on of global warmng, there arises another
problem that SFE is dlffch t to F dle and control. SU ARY QF THE
"NVENTI ON TRESBTBUSAL i AOBREF bR ai e’ a1” o (it {1y e wrdapdiks found i
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be_secured %@d ground faul t can be greven;ed t he productlon cost of the
switch gear HOBegfaaﬂéeaon?HS P eetiom of installation of the switch gear

b h d, d t he handl d. t f t t
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freedom of installati of th mntch gear. is a flfth obj.ect. of the

| nvention £6" PS& 48 ggémntgh?ag it cH & vaéﬁﬂﬁ?coﬁfalﬁ%%(T%Pstored in
condu ti.ve H@rlal such
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a groundi ng _conductiv er, i
as conductgvé E 8Pﬁ’|§P8 a 58x %%%p%ﬁc%ﬂﬁm;%e gréﬁ%é;ngL%gﬁHﬁ%t Hgnber

and vacuunPg ntalner are unlfleg as, an |nt%g%ﬁa%d bod dfé f@%d in such a
a

no onne e Con C
manner th grodﬁ ing SORGUEET Ve memberics expose Fhe®8diFadé of

t he smntchtgga roEHSrEQXgﬁgkngb ggfég%fﬁgilltate t he production of the

switch gear. e invention to provide a switch gear

whi ch d mb o, q I d
Lﬂch ;Cnaﬁng?ntﬁgthxe Q§ §éoseﬁgfos gloaleéﬁ}§3%méf fddeg,Jp a mold m

corresponds to the above-mentioned one phase of the switch gear.
However, actually, in the deep direction in Fig. 28, there are
arranged side by side three similar circuit sections
corresponding to the tnree phases of the switch gear. That is,
the conventional switch gear 1s structured such that, as shown
in Fig. 29, the three-phase circuit sections form a complete
circuit.

As described above, in the conventional switch gear,

the three similar circuit sections, which respectively



si de conductor, thereby being able to facilitate the checking operati%qa q&
the switch gear such as the detection of she voltage thereof. It is Q AY 1002
seventh object of the invention to provide a switch gear in which a vacuum
container is covered with buffer material and the vacuum contai ner and
buffer material are unified as an integrated body by a nold, thereby being
able to prevent the vacuum contai ner and nold from bei ng detached from each
ot her because of thejr rﬁﬁpquﬁye d%ftegent goefch'eRts of |inear

expansi on. 43X 5SSRANGITghth b 6EE BF2PRE PhveRti oAt  pPovt d"a %%ﬂ%ra
swi t chi ng appar.at us ich can prevent _the connecti.n ortions_of the vacuum
cont ai ner {3 DI BeF B A FAGaT SHach e C AFF g PEEEE: 1 Lt R asPava b SR 11 ¢

di scharge due to the concentrated electric field in re reasonabl e
manner . 1t 7% Y sput fany EcBgT & P AVEREI BRCt 8P olr die” a power
swi tching apparatus which is enhanced In productivity and.is re conpact
in size. gI rif’%%réﬁserf?;nd:htengogﬁfS{?élBBf’gc?‘é?t L E T éeasf’ingpgasB%c'i}q%f t he
invention, there is provided a switch gear, conprising: switchjn
mochani s GLRRSTH BOAGF LPBrRTE g TRESSW (55K RB° iUt ATGnt T TR FE19hd, an
i nsul ating er for coverhnggthe cqptainer mhen;bn re is _for
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surface of the q?ld. Accorging to a third aspect of the invention, there -~
s provi ded W SWTUH GEAFaEE séP Yoreh T The Sidoha aSPEEE *of #he “Nen
ol oce, & sedBRd 11 Ses Seant Abt BT eBEr S (1L TOVAR & CBRPhckoprige Sna
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el ectri cal 15 EUniTeCted s LG SEEontI° FYE"EoRt AT pF8ea™ ants Seibnd
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contact pi et CARBGFd R T o a ToUPER BSpEC® BT A9HE THYSHETORCSEREr B9
provided a switch gear as settiorthfin th% third asgect of the invention,
further incditiditHy & ' Pover FEE& NG ImehSer 26188t FPEEFF)Eonnected to t he

first fixed contact. piece, a _gr unding n%nber electrically connected to the
én éﬁ onven
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to form the vacuum arc extinguishing chamber in the interior
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portion of the metal container. This complicates the structure
of the switch gear and increases the size of the switch gear,
which in turn limits the installation space of the switch gear
as well as provides an obstacle to the reduction of the production
cost of the switch gear.

On the other hand, in case where the vacuum arc

extinguishing chamber 1s not formed in the interior portion of



0 8 MAY 2002 only to secure safety but also to reduce the areas of t@g
ante=for portion of the container that provide grounding potentials WZUUZ
to prevent a ground fault. And, the whole of the interior portion of the
container is kept at a high vacuumto thereby elimnate the need for
provision of a protect shield in the periphery of a contact where an arc is
to be vacuum exti ngui shed, which can sinplify and nake conpact the
structure of the prjese\%gé switch gear to éhereb% reduce the (_Produﬁti on cost
of the switdf §E&F aSRert "85 BHhahdd ea5T1Y ¥H2 1T o B i HstHIT ati on of
the switch gear.. Eurtheré siﬁﬁgeamnj Stélo%g ng %as hsuch as SF;_is nat used,
t he handl i &3 & d OCoRP T ot ObP Lt ha® dW 1th “§8aP 18R b F T A taCed PRSI ng
to a fifthrj%sgegl of the invention t?erﬁeis provi dﬁd.a switch gear as set

forth in t & oaPEn sttt &F FRe Senvent i ol e &t A& pbner Tecei 1 ng
menber is a term nal rtion to be connected to a conductor. .In the swtch
gear accor ur‘?gttootﬁﬁe8 FF%ﬁlgs%égtwg c?héé‘i:%ﬂsénvtv?%‘ﬁ,tqﬁ ned THe $sertS

recei ving nenber_is _a termnal rti be connected to a,conductor such
as a conneé:tu('):r?IEE' ﬁlnt?r’a?isg?/c%)‘?li;ﬁﬁ twch%r%géeg? %Scuasr'lecggsatrenreaﬁﬁéal%l 48957 %i de in
alimted space and can be.connected to a bus easily. This can further
enhance théf’lﬂpgeg i of Sipﬁéztlgllfsgt%%no%? Cfﬁgassvxenst gﬁ ééa??g%\i%b‘?%ia}‘?ga]tno&a

si xth aspecf. of the invent i ggho%hefre (51? ravi ded hsgvitch.gear as_ ,set
forth In theSFOGER oFF PrEYRTESBRGT 3°FRe "ARTenE o S Y UPERRFSiHE Utfing an
external sw. tching, devi switchabl e in linking with the second novable
contact pi & ,%E-emlﬁglat 3?8 V) JZ%%ZPU Ter'st n%atrhogegra&%(ﬁoﬁg}r ber is
insulated fromt'.”. e conductive |ayer forned on the surface of the nold
and is grounded through the external switching device In the switch gear
according to the sixth aspec#%mm%l imnating the areas of
the interior portion of a co undi ng potentials, it
is possible to prevent a und faul.t fromaccurring.int i nterior
portion of the conzfglle erreis( éil%haﬁggesgl%ﬂié&% %g T R 1Y gﬁ TEHAS ot he
present switch gear  can nhan h re,of the swtch gear can
be sinpli fifé)dméjndnnﬁ: & ggﬁbfgc{n,gngﬁghﬁéo 8@%‘%@%%‘6@ o1 ERR SWiteh gear can

be reduced, the frgedom of installati f_the. an .be

. \CCO fj-ln %LI It 1 Q mg n jgc\:/\{ tcg:€ e J.ncventblon to
i ncreased, and the“f&nd |n8 and control "ot thed Swite gear” can be
facilitated. Accardin a_sevent h aspect .of invention, there is
provi ded apsrv?nvtlpdﬁ geaigl%aghs%?a]fplﬂ Wq*r&a%kjlgﬁgtlgﬁ ?ﬁféﬁ%}éc%%% ?%&%i%& ¥
aspects or LNe, ENYEntioly, WAErel LdNe- LRI GORST i 8, of Ly er, more
cont ai ners and the tWo or nore cont ai ners are-unife _oge%her i Ato an

I ntegrat ed hady by the mol d. .10 Lhe switeh gear.according $9,4he, seventh
aspect o= the invention, by uniting the two or nore vacuum contal ners

t oget her i nt. i d i t e r e
gt RAQARALEHIY efoROdL st 0k  DEIPL do DESUAER SR EA B
enhanced. AGCondLpg.Le AN GEON e ARPEC,Qh diNGe | IVERLIANCORRE! S| 5 AIOVI ded
a switch gear as set forth in any one of the second to seventh aspects of
the inventi u ineluding - oundi

conductive v(r%%r%%nr ?B\B\Eé%gi’ﬁ if%eclagldnﬁc%%\t/g ?%&ﬁ%}ﬁg}oéﬁ%hggﬁr ace of

the ol d | ayeq;issounht Sﬁ h?&?é&’iefaé’! ¥ tt*Pl%ngn%‘i@dhngoH papetl Edal’*ﬁ% er as

an integrated body by the nold in such a manner that the groun

conductive H@%@%ﬁnhﬁdgxwﬁéﬁgbm@fém S TRCe BN rbleRANGUSE &Yy 1r AVEr
formed on the surface of the nold | ayer.

can be prevented, the production cost of the switch gear can

n ear

be reduced, the freedom of installation of the switch gear can
be enhanced, and the handling and control of the switch gear
can be facilitated.

It is a second object of the invention to provide a switch



In the swtch gear according to the eighth enbodi nent of the inventi@E, 200
conductive material such as conductive resin is nolded into a cyl in iM@%
or rectangul ar box shape to thereby produce a groundi ng conductive nenber,
a vacuum container is stored Into the groundi ng conductive nenber, and
these are uni ted together as an Integrated body by the nold in such a
manner that the grounding conductive nmenber is exposed to the surface of

t he vacuum conta~ ner. This can facil.itate the fornmation %L t.he conductive
| ayer on tAB2SUTT 408 °5F 2t Hol'§ et ChESERFE P fear T8 SRt B CuPEa.
According to a ninth aspect of the ingentignrmggg%e iﬁgprovided a_sw tch
gear as setSfoPTR°TTHC dhy “orfe 16t “PREC§6¢6Hd T o el ght i A pect®s “6f Ehe©”

i nvention, further I|ncludi a conductive nemnber, to .enhedded, wher.ei n
e enbeddf gt RBRBRE Ty tERbet TUAIHTT S Qs i H LS [adaeaingrs. as
an integrated body by the nold in such a manner that the conductive nmenber

to be enbelBEdSTL-ERb8A¥ed in the nold. In the switch gear according to the
ninth aspect of th cti.ve 0 _be .embedde uch as

"o ti . nbh t
N Metal ohield i hocumedin R ier s S ek e hantor S Brar 1 F fi‘§'wég§§sed i
12 0 8 MAY 2007 to.a | oad gi%e conduc~or, thereby Qghp able ta realize
a circuit ARPERVIECRalP vAT @ARITS W EAPALI ore I Lan Y&l 11 &% e
hecki -at | f th diti f t itch h h

Vol t age doPaiEFBRDLE rhb A7 RN gonr L RUBS gt 6 A e e AN 1 peet Pt he

i tion, th i id it ch t. forth i . f th
second 1o FPRLASESTREI S br k Ao T RURRLTEIL, FOTEREr Ene P USM G DT e Rt er  a
which rs to be held bg?gng%betmeen the ¢ &5@Lner and nold. In the switch

n in

gear accor GRRgPEo AR "ashect BttYh fenti'on, a vacuum container is

covered with buffer mater.ial Qﬁg{f_re ynited to ethﬁr as an, i ntegrated
body by a mold, ant®tifie? bOFFER Ht%t aF S HEYF BYPAna Bt ustn o cuum
contai ner and nold, which can R{event tge nHtfaI.separationtpetmeen t.he
vacuum conB&Rhet " aliy w1 VA e 5P E2BEC6t har Wi St Latised Wi 8 PRESF

different cqgefficients of, |inear ansj gn. _Accqrding tp,an el eventh aspect
of the inVSEtF‘é(ﬁ,ort Aere Pgaf’)?%vlisdeéﬁéne\(/jlagﬁu%lIlr?gcquaﬁalgcoergog\?mgyclﬁygaeénroqd

conpri sing,_,a vacuum contai her_and .a requi,Jed. nunber of .sw.tchi devi.ces to
be install & ¥ﬁefﬁ§big?e$? T BorTieh o %ﬁﬁa%éhéﬁhﬁ(ﬁﬂﬂ%ﬂ%ﬁéﬂl%ﬁiﬁpepﬁ t he

vacuun1con%giner.%s made _of metal material and is nolded by an insul ation.
e sSwitCh gdear.

It isa fifthobject of the 1nvention to provide a switch
gear in which a vacuum container 1s stored in a grounding
conductive member, which is molded of conductive material such
as conductave resin into a box shape, and the grounding
conductive member and vacuum container are unified as an
integrated body by a mold in such a manner that the grounding
conductive member 1s exposed to the surface of the switch gear,
thereby being able to facilitate the production of the switch
gear.

It 1s a si1xth object of the 1nvention to provide a switch
gear in which a conductive member such as a metal shielc 1is

embedded 1n a mold 1n such a manner that 1t 1s opposed to a load



According to a twelfth aspect of the invention, in a vacuun1insu|atio¢ 2002
swtch gear as set forth in the first aspect of the invention, tpe su ?&%@
of the nold is conduction treated to thereby provide a grounding potential.
- 13 0 8 MAY 2002 Acccording to a thirteenth aspect of the nvent~on, ~n
a vacuuminsul ation sw~ tch gear as set forth in the first or second aspect
of the invention, the circuits of the swtching devices are stored in the
vacuum cont ai her for every Ehase. Accordjg% to ? foTrtgenth aspect of the
i nvent i on, SiHaCOREHGRPF/  BISERRY i T WA T §aF 2551466 ROl 'R THEH-AP one
of the first to third aspects, the vacuum contaiper is conposed of a
cylindri caIOPﬁéﬁé(‘]’nﬁo‘ﬁitBr@r?ﬁ‘@rt%ﬁe?wugﬁ‘oa%hﬁ@pesterce‘slﬁé’c{’?Vélley"‘?Jotra%ef osi ng
the two ends of the body menmber. According to a fifteenth aspect of the
i nvention, S &%Facuum i nsul ati on switch gear as set forth in any one of
the first to third_aspects, the &f0ﬁun1con ajner.is coqgosed of a bottoned
i P €3 ©p

cyl ? ndri cal - shaped *bddy 2nefBEr* JBHE 8hd“BF dE Y RRY el &hd %n end
menber for closing the opened end cf the body menber. According to_a
Sixteent h ASISEh BEAE N MR FolaCPHMACQRLtAR T R EoR s T L Gedt as
set forth in any qne %% the first to third aspects, the vacuum confainer is
comosed o s 150t BB AT PRt 2 LEhEd DOt SHoABLEL Saeh i1t e end
si de thereof opened, whi |le the two bo nbers are conbined together in
Sbeh o e SREIECeatl o Sadl S Bl e Bria e He e B Pk v A ke
other. According to a seventeenth aspect of the jnventiop, in a vacuum
Choel at on i TR e et e e T et arbe b e T o datat e i
end nenber  agai nst ich a bod nber is_to be butted, there is fornmed a
e 1o e e R sTEabE: Al chEeRE, Crehe o HREE Fotyl by oan
be stored. - 19 0 8 MAY 2002 According to an ei ghteenth aspect of the

i nvention, ¥4 &8uum i nsul ation switch gear as set forth in the sixth

t, i f th d end t] f .th bod to b
butted agar nst each ot RGrS. EHat 85060t Ghmbir d BBSLL PO HEE POt G T
which the other can be fitted. Acgordin% to giggpeteent .aspect of the
i nvention, 5" &NV ESRRT TSI OR W PReYER SBPTPOF RS BYTany"8ne" of

the first t i ghth ts, f ' ' it duct be installed
0 such a RImEF CERAC T Sl a& Rkt v TRASIOROT RE VatbueCoREarriet but

al so i nwardl angOU\Myége%Ih geg% rin(%@gtgn er(g%gg QEEE°QO|ﬁ m@lgh
allows the RTEVFRhI T Cofchictor 08T 8xtBHd *ontthe e-"frenti oned” nenner ,
there is fggﬁ % an gl%ggélgegégigkf%ﬁggggg¥1rlng portion for buffering an
electric fi :

It 1s a ninth aspect object of the invention to provide
a power switching apparatus which is enhanced 1n productivity and
1s more compact in size.

In attaining the above objects, according to a first
aspect of the invention, there is provided a switch gear,
comprising: a switching mechanism; a container for storing the
switching mechanism therein; and, an insulating member for
covering the container, wherein there is formed a conductive
layer on the outer surface of the insulating member.

According to a second aspect of the invention, there

1s provided a switch gear, comprising: a switching mechanism;



According to a twentieth aspect of the invention, in a vacuun1insu|atggmmy2w2
swtch gear as set forth rn the ninth aspect, the electric field buffering
ring por Lion is forned by extending the Inner edge of the hole outwardly.
According to a twenty-first aspect of the invention, there is provided a
power swi tching apparatus in which the neighboring portions of connecting
portions between the insulation cylinders of the vacuum contai ner and the
met al - made parts of a yacuum contai ner are covered bé,theh§u§hipn ri ngs

each made Gf COBMAGEEFVECF uDbRF 1NANd ] &' HHle Vo RGSEaYePBd™ PoTEtondna:
together with the vacuun1cqnt%iner out er su&face, are covered fromthe
out si de t hé&edfSWileh 12% B8O TREUFRVEEANPayaf. CARERBI IRy Yot et hemt§~Second
aspect of the jnvention, - 15. 3 8 MAY 7007 there is Provided1§ power

sni tching dppdPatiFs i CondUgieie R SFeSPetiFva bhB BNAT pblti BAs® of the
conductive rubber cushion rings ﬁ§¥er the outeitﬂ§¥LpheraL end_portions of
the insulation cyl PFEEFSINEhEC R HeY ¢h@SP6FEi Ohs Wt NENESRBuct PSS rivbber
cushion rings cover the, outer peripheries aqf the netal -nade vacuum

cont ai ner FESAeha %‘ﬁjdt‘%?)rqei%nacc‘o?ﬁgr%orot% tlﬁet%ssfﬁcocﬁ‘quaiaﬁé@céo?}grq}}?g t he
outer peripheral .end p%%tions %% t he igsulatioF. Célinders,are rounded with
a radi us sligRTY e Er Stfiak the Wt i eRAEsECER A he™ pr@BRht SEdrher 'St he

end portion outer peripheral surfaces of .the cushion rings covefin t he
outer per | FHTACEEY: At HEFAT - fnde CvABUAITEENE A hEF t pRi Fe®ard FSBect i vel y
formed in a conical surface in which th%% hi ck esscpf t he Bkojectiqglend
t hereof pr GAVEES SaFBEECLePdSCanTCT HRCST %%éﬂ' PCoRS§™BY 2PhE T hrfertne
peri pheral surfaces of the cushi.on rings Zre resg?ipivelé chanfered with a
di mensi on fdrgdr TERET R8T dTeRSFER 6%t feShFa2Ealf Y1 FRPESFbF e i W% he
connecting portions. According to a tment%-third aspect of the jnvention,
there i s préiiodéd La*Fower SaF t dHiFT :appdr atTRETH WNVER {ehECPES PR 1SAE
one-end portions of .the .conductive rubber cushion rings cover the outer

o T pher a1’ HIF RARSHE ISR PG FROGNEBREN EEYTT habr SECORE DIFES GRG0 i ons
of the conductive rubber cushion rings cover the outer peripheries of the
met al - nade R/&¢um cont ai ner parts, the end portion corners of the cushion
rings covering the outer,.peripheral en ortions_of the insulatio

cylinders are roun@@&qﬁdﬁﬁga“Paﬁi§§U§FggﬁFP§anﬁflL?eth%%e?%épThﬂg%ﬁg%s of
the present. corners, the end portions_ of t shion - 16 _, 0 8 NAY ?D-~
ri ngs coverhé“FW&dggt8rSﬁégFBh%??Esa%zs§%g%ﬁ%#hﬁpnﬁ88 %B&Eﬁn?%%ﬁ?%fﬁ%r
parts are rg%pectiv%Ly fogne% in a plane surface which it.intersects with
the axial difecti'6hGPYhe S atioh "y PndeP " §hd  EHE T hBF J&SHr ahet er
side end portions corners of the caoshing_rings_covering the stepped
portions of tie iifier Yp& i Perac %Srf§€e§l5f tﬁéxﬁﬁsﬁng?Sﬁ %y??%de?s as
well as the oute eripheries of the t al - made cu cont ai ner rts are
Fespect | verl Cia s B SR RERer oh Tar DB e T AP hane oA 1€ he
brazed fillets faorned in the co tin rtions. An in_the powe

swi t chi ng éﬁﬁﬁi§$ﬁ§?£¥ﬁ% 5%%%%%??%%168% E%%%Pg%ﬁgrm%%ﬁﬁéc??ﬁgtth%éily.

el ectrodes of,the &l E‘t%e@%ues Jghes fE%e%h%oﬁ%HB%'tdglgé the power sw tching
apparatus are connected by fasteni ng nmeans in th rteri or portion of the
resin insulation | aye Y- | f ast eni n ere is used. a, bolt
whose whzch head p§¥1f3%.“§§f§h53%2?§ﬁ§%gﬁpgﬂg%?@%_§tﬁ%?hg§F°§ﬁéréﬁﬁﬁ?
provided a yof E%%?tql é(é?%@gse £eheode, Lo 1he QL& el Rggl’qg OLnLN& ey
connecting conductor Wihin the resin rnsulati'on 1ayer’ an he>Val age

di vidi ng el r [ he i-ti.one PN fLxed

connecti ng aggﬁafjlﬂr%ﬂglr .C%ﬁ?%al disﬁzgrﬁugpﬁ tglﬁgxic%t g??o%%&%?o‘%ﬁ%fc%ﬁ%{rﬁ] st n
insul ation layer, j Lsposed Vi vy di ito tured
such t hat 6%Ecgﬁéb%?gg§e%ﬁégg%f I'S g%ﬁﬁgé%g 8?%“% %Qﬁgﬁﬁﬂﬂﬁﬁ%% %%%gﬁc or
and s el eely.08! aLLG CAPARId ¥it 8, hal 130, 2 ot pg; §8PaCi Ly, betyeen
el ectrodes as’ﬁ%%? Ss]b ween bhaées gﬁﬁﬁggesﬁéé¥lto t glﬁﬁgﬁec%?%g
CondUCtorS-with an insulating mold, and a conductive layer 1s formed on

the surface of the mold for grounding, thereby being able not



- 17 0 B MAY 2002 BRTEF DESCRTPTTON OF THE DR pWNG- Fig. 1 is a SﬂiﬁjﬂAY 2001
section view of a switch gear according to an enbodinent 1 of the

invention. Fig. 2 is a front view of the switch gear according the

enbodi ment 1 of the inventicn, showing a state thereof when it is arranged
as a whole. Fig. 3 is an electrical connection view of the switch gear
accordi ng the enbodinent 1 of the invention, show ng a phase section
thereof. Fig, 9 is a side section \ii ew of a switch gear according to an
embodi ment Ogléﬁftot RRPRS SRS, P §158 T TEOPFEINS/F el ot e é\’/?/i“t%chogear
according to the enPo‘éu ment 2 of th% invgntign, show .nrggha state tlher eof

when it isPaFFARGEY a< % AT NSE §136 PECOR!SF dEF QUL Bh RATER IR 18 SQit ch

gear, accordi ng Lo, ag. emod et 3 o6 & el Vel o fl &; Tl s3eLiont mew

portion of the container is kept at a high vacuum to thereby
eliminate the need for provision of a protect shield in the
periphery of a contact where an arc is to be vacuum extinguished,
which can simplify and make compact the structure of the present
switch gear to thereby reduce the production cost of the switch
gear as well as enhance easily the freedom of installation of
the switch gear. Further, since an insulating gas such as SF,
is not used, the handling and control of the switch gear can
be facilitated.

According to a fifth aspect of the invention, there is
provided a switch gear as set forth in the fourth aspect of the
invention, wherein the power receiving member is a terminal
portion to be connected to a conductor.

In the switch gear according to the fifth aspect of the
invention, since the power receivingmember is a terminal portion
to be connected to a conductor such as a connector, a plurality
of switch gears can be arranged side by side in a limited space
and can be connected to a bus easily. This can further enhance
the freedom of installation of the switch gear.

According to a sixth aspect of the invention, there 1s
provided a switch gear as set forth in the fourth or fifth aspect
of the 1nvention, further 1ncluding an external switching device

switchable 1n linking with the second movable contact piece,



t he enbodi nent 3 of the invention, showing a state thereof when it is
arranged as a whole. Fig. 8 is a side section view of a switch gear 08 MAY 2002
according to an enbodinment 9 of the Invention. Fig. 9 is a side section

view of a groundi ng conductive box used mthe switch gear according to the
enbodi mrent 4 of the invention. Flg. 10 ~s a side section view of a
conductive shield - 18 0 8 MAY 2002 used In the switch gear according to

th mbodi t 4 of the i ntion. Fig. 11A i i ti | f
0l havi nf 8 EoRAEET i e SHT 61 SbEdded At He Bor1 phierty “of ASSECONT fi xed

conductive.rod used in the switc ear acgor%: to.the enbodjnment 4 of the
i nventi on; 1287 Te§f§ FEe S LT Tt ©faF Bgr's Gggng tf r%{ﬁ%ncge%ﬁépgﬁp to
the nold. Fjg. 12 is front, view of the structure of an enbodinent 5 of a
vacuum i _nsgbg_t %F\?Wf?cﬁwbgﬁ?l%%c%?‘fﬁ%%' to the invention, showing a state
gpe:ﬁgfs;pug?hfg g#n;%egékgggsd %%r%g%ﬁ%kﬁthkgﬂj%gshit% §é8§c§%ﬁ?k%2 Vi ew
invention, by eliminating the areas of the interior portion of
a container that provide grounding potentials, it is possible
to prevent a ground fault from occurraing in the interior portion
of the container. Thanks to this, the reliability and safety
of the present switch gear can be enhanced, the structure of
the switch gear can be saimplified and made compact, the
production cost of the switch gear can be reduced, the freedom
of installation of the switch gear can be increased, and the
handling and control of the switch gear can be facilitated.
According to a seventh aspect of the invention, there
1s provided a switch gear as set forth in any one of the second
to sixth aspects of the invention, wherein the container consists
of two or more containers and the two or more containers are
united together 1nto an integrated body by the mold.
In the switch gear according to the seventh aspect of
the invention, by uniting the two or more vacuum containers
together 1nto an integrated body using the mold, the switch gear
can be made compact and thus the freedom of installation of the
switch gear can be enhanced.
According to an eighth aspect of the invention, there

is provided a switch gear as set forth in any one of the second

to seventh aspects of the invenrtion, further including a



Fig. 14 is a side section mew of the structure o= an enbodi nent 6. FH? N&?Z%Z
Is a side section view of the structure of an enbodinment 7. Fig. i6 is %

side section view of the structure of an enbodinent 8. Fig. I~ is an

enl arged section view of the main portions of the structure of an

enbodi ment 9. Fig. 18 is another enlarged section view of the main portions

of the structure of the enbodiment 9. Fig. 19 is still another enlarged
section viem/otﬁﬁhe nai n. portions of the structure of the enbodi nent 9.

Fig. 20 is dPE %Wbéﬁ”§%§ﬁ‘6ﬁ Wf@%e5f fﬁg Pntﬁ%rf?aﬁ%hB?v?héﬁ%?Tucture

o~ an enbog;nent 1G 19 NM§ g g ~ s an enl arged sect ts on
view of thé FREISF BBrYge Lc?fcet ﬁé T I& ?ra]ns S SECEATS & E’rli’flgt 22 is

anot her enI%{ged sect.i on vi ew the in
t grounding conduc 1'e memper as an integrated body by the

mold i1n such a manner that the grounding conductive member is
exposed onto the surface of the conductive layer formed on the
surface c¢f the mold layer.

In the switch gear according to the eighth embodiment
of the invention, conductive material such as conductive resin
1s molded into a cylindrical or rectangular box shape to thereby
produce a grounding conductive member, a vacuum contailner 1is
stored 1nto the grounding conductive member, and these are united
together as an integrated body by the mold in such a manner that
the grounding conductive member 1s exposed to the surface of
the vacuum container. This can facilitate the formation of the
conductive layer on the surface of the mold when the switch gear
1s manufactured.

According to a ninth aspect of the invention, there is
provided a switch gear as set forth in any one of the second
to eighth aspects of the ainvention, further including a
conductive member to be embedded, wherein the embedding
conductive member 1s united together with the containers as an
integrated body by the mold 1n such a manner that the conductive
member to be embedded is embedded in the mold.

In the switch gear according to the ninth aspect of the
invention, a conductive member to be embedded such as a metal

shield is embedded in a mold 1n such a manner that 1t 1s opposed



portions of the structure of the enbodinent 11. Fig. 23 is s section view

of the main portions of a first enbodi ment of a power switching appar 8BU4AY 2002
according to the invention. Figs. 24A and 24B are section views of cushion
rings respectively enployed in a power sw tching apparatus according to the
invention. Fig. 25 is a section view of the main portions of a nodification
of the power smﬁtching apparatus shown in Fig. 23. Fig. 26 is s section

view of the maip portions of a second enbodi nent smntcblng
appar at us d%cgrﬁﬁh t‘f-)it%nlnvenl:[l%I %béoﬁfngab?eégk Fon*oF éw of “the nain

portions of a dlflcatlon of_ the paower switchi p s shown, Fig
26. Fig. 28" |anrp § eGP View gfapacc entrlﬂghgl o % Tht gle%ﬁ If:lqb? 29
is an electric connqptlon Vi t I smnt h nogar DETAI LED
DESCRI PT1 OO BRESENT SPRVERTE CR ‘%%Rf%c%[ T oA SeECe hE ST i I be

gi ven belom’Inbﬁgnégﬂtégeé%gégg§lon of the switch gear.

According to a tenth aspect of the invention, there is
provided a switch gear as set forth in any one of the second
to ninth aspects of the invention, further including buffer
material which i1s to be held by and between the containers and
mold.

In the switch gear according to the tenth aspect of the
invention, a vacuum container is covered with buffer material,
they are united together as an integrated body by a mold, and
the buffer material 1s held by and between the vacuum container
and mold, which can prevent the mutual separation between the
vacuum container and mold that could be otherwise caused due
to their different coefficients of linear expansion.

According to an eleventh aspect of the inventicn, there
1s provided a vacuum insulation switch gear comprising a vacuum
container and a required number of switching devices to be
installed in the interior portion of the vacuum container, wherein
the vacuum container 1s made of metal material and 1s molded by
an insulation.

According to a twelfth aspect of the invention, in a
vacuum 1nsulation switch gear as set forth in the first aspect
of the i1nvention, the surface of the mold is conduction treated

to thereby provide a grounding potential.



enbodi mrent of a switch gear according to the invention with - 20 00§MMWWM
Z002 reference to the acco-rpanying drawings. Fig. 1 is side section Vview
of a switch gea= according to a first enbodinment 1 of the invention, Fig. 2
is afront vie~~ of the switch gear, showy ng a state thereof when it IS
actually arranged, and Fig. 3 is a" electrical connection view of a section
of the switch gear which corresponds to one of the three phases of the

tch Th t.. enbodi d t h whi ch,
e shown in Fi0. 3 AuRBRpover T ettt Vel Ty bk bl s COPSCPYBUt Bl 10 Th

transm ssion cable,wcloses a nqln circuit contact 20 and,.when ground ng,
closes a groundl Wy -CoRtaEtOREV T HG T 1° 5 %?Ié%énctra{h LeFRr IOS%%Slégnat es

a vacuum cont ai ner corres d|n one hase 0
el udh no. SERRE . Bhr FREe T g i tAeehap %? B B SNEFARSVEr e e and
four verti cal sdmh c are res ectlvel unted or. the upper and | ower
portions oflfhémgﬁs ehds Bf YR T &rdirér: 85 egﬁdy PRS%acuum cont ai ner
10 is formed airtight and th |nt§r|q{€§q&}|on af. acuum cont ai ner 10
d¥ng Fo urtedh cth
t

efelo}a aSpeSrt T of "the Viculin

is kept at a high vac CtF andVerse pi pepP
1 e al as _SUS. S eci II a vertical

% 511 ‘%Gh ﬁﬁﬁghang odélrgldﬁléﬁé ﬁBﬁe?gddp i on
raQ , gﬁ 7 édJH Og % 1né§ 15 ,CO éiof

conp s d ot an |nsu at'e8*prpe i2 W@ﬁ%% (fade of
i de. portion ransverse portion 1, an
~shgyed Q§ ﬁﬂ%e dHEjIS f%ﬁéngfmd%r%n ?%%%?{V%P
hape,_an rns. the upper tion of the transverse
éggeF¥?céV%%fﬁ%1f%ﬁthgn ogm%ﬁé vacuum cont ai ner 10,
e r
r Lo
0

a
contai ner 10 |s nade 0
. vacuum 1n S
portion of the vacuum
of one end d% of

L
cylindrical "shapean
t
g

— oC*~c

ceram cs and fo%

a netal plpé/fg Whi-
bot t oned c¥§|ndﬁbc§
p_pe-port| on 11 “And;

wh_ch is located on the |lower portion of, K one end of. the transverse
pi pe portion ? i, IS 9%%8 |n‘%I€fﬁ]n chgfp ape:tlg%l ﬁgvegﬁﬁ8sed of% an

| msul at ed 116, 10, e 4o ede, ol cetamees and, Lor g, the s dgpprsion of

the transverse p|p portion Ta fetal 5% formed Ih an
LP!‘SLLS?SE%TSE‘?%%?S:(%% Bhey aﬁ%ina%%gver TES '°Weéepor PR Erotie
vacuum cont aj,n . C t pe por n _of the other end
si de of theBFHan ég? %S%eéﬁ%%f|§%%§39quin}o%% %n? §P A P%c%? §ﬁ§pe

d I 1 f
orms the S5eBart] BRBEh Fef B rgfée%?%‘o? .”f;‘%? e §ER0 %"Z?% pi pe
L7 which i fored a0, haves ted hazteurdoextLodsi cal. shage, aad far

upper portion of t he “CF anSver 36 pipe porti on rt i cal

por i on of s Yaeuim SontRLNet Qb s b agated,0p o omeom\c\%rfnogéion

of one end si e transverse plpe portion

cylindri cal gan%dagggleétgonmée@a%u@n bosulaled: o déo%eovam WS, made of

cerami cs an orms t Side portion o e transverse portion ' i, and

a metal pi g9l Cin s f QIR B ANbaYerdal ROLLORR; GyIqfdLgal; shape

and forns | ower portion o nsverse pil pe portion ower

surface of ttf‘lépre%%t é‘ﬂmrpécpe w:ll'x5 lleol?ﬁé ‘%QIO' Bo& h‘?ne'm@@% PPL tcdnﬁ:n.n%fd p&fe@r{'@r si de

of the transverse pipe portion -
in such a manner that their respective opened ends are contacted

with each other.

According to a seventeenth aspect of the invention, in
a vacuum insulation switch gear as set forth in the fourth or fifth
aspect, in an end member against which a body member is to be butted,
there is formed a positioning portion in which the butting end

portion of the body member can be stored.
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0 8 MAY 2002 11, there is flXed a first fixed conductor roc 21 which M
only extends through the vacuum contai ner 10 but al so extends outmaréﬂﬁ Aﬁ@m
inwardly thereof; the | ower end of the First fixed conductor rod 21, which
is situated outwardly of the vacuum container 10, provides a terminal 25 to
be connected tc a bus 51; and, to the upper end of the first fixed

conductor rod 21, which is situated inmardly of the vacuunrcontainer 1C,

there is fixedly segured a fi rst fi 4345 %pnﬁ act gl qp IS fqrngd in a

di sk shape. Upwerdly‘ércﬁﬁg |rs rxe§ Cont a8f 5 =t HeT é“.e 5ﬁsBOSeﬁ a
first novabl e _cont act %f% s fornedsln a glgﬁ sh?R cag

cont act ed wi t/R<3HE T&ho d‘?% % rst flxeg cont'at §h8 p?ﬁE’flrst
fixed contact 2l1a and first Qg n%Ie C Qggcgoggﬁb gera e t et@er |n
forming a ndi ¢ Peurt® pdid The" F17st Tova ont et 228 s “?lx%dly
secured to the | ower en %hé abk &pdu tive rtodnzzr1 orPi in the
upper sur f ace- 6 £HE Ha zf‘lacrﬂ atreé _rLSH cat &d erh au%%se Jpoorj’[ 1oh he end
side of the transverse ﬁ orgégnb ot onIy extends through the vacuum
contai ner 10-Hut” dfgb § fst |nmer y ancf3 outwardly thereof; and the

first novabl e conductor rod 2 orted movahly t he verLr
direction through gkflrs nﬁe% 3589 é%l%?%ﬁé%l ﬁbﬁ§m%égﬁre thn

| nner portlon of the uppe surface of the eta 13 The expans and
contraction® of> tHé&' EPFQE Ee??o W93 Hied by % g g ti'cal mot Ton o#hfhe

first novable ol ductor od n n t he. va uum - 23 8 Y_2002
cont ai ner 1@1%.rt|%ﬂ% h uBegggéngggf the T iTst &5 ﬁpguggﬁﬁugge?erod 22,
which is | ccated out W%rd'g{h ol cyachum Ctome RGeS comnegted Lo a
main circuity r|v “par't°2 s used g7 st Wovanie
conductor rod 22 |n he ve c i tian, t way , e fifpst vabl e
conductive Yod 228 %%ﬁ% se g¥sg 1$§§¥ﬁ' vable Sﬁﬁﬁéﬁﬁ%@%r?%%’fﬁﬂg?e
b 2o N e LTSt Jovall g, cont 354 223, L xed, LhSr el andcthisto
novabl a cohdlctive rod up gonfiected tO the “mai n

circuit driye Dart,ad,. apd vé‘—r%eer‘{ '(;%net%ﬂggﬁeknsc%'e%“{‘@ £ gaar?ng‘ileg iﬁ% di Ey

situated in %the I nterior portion e vaculum cont al ner

and bet weenc L, 155 ARl sacondues] v, reowfown U L9BcPEp apd fhr st

£
movabl e condut up er 9 fsulfati

insul ates the flrst 8”9“€£é#§5%9? %reacﬁgriﬁgnl %Qlﬁgglflgsg

novabl e conducti ve r upp r portlon her he | ower

atuA i e&{%ﬂ?ﬁ%‘su%??o?x sch[C %‘éf %h%%e%thpoﬁ t}k T 0f o t?g 8§her end

side of th ransverse pi pe por vacuum con alner here is

fixed a second fi-xed conduat Lyeccod 3l uh gb.exbends utuand) v.aodsipgar dly

t hrough the vacuunrcontalner Irst fixe

conductive 19 R Z$ PRESEHL O&EHWHEH of the vacuum contai ner 10,
provi des a ternlnéi 35%to be connec%ed to a ﬁ%ansnrssron cable 52 which is

used to distribute a1t Yar ko §eh9§9‘df9_{3é’ﬁ ]Saieﬁoeeg{t U, £ 1‘?1%559%

chanbers; and, to the upper end o e first conductlve ro
I'S S'tuatedtﬁefglis ﬁ%d@l%@g éoﬁéwer switching apparatus in which the

ch

neighboring portions of connecting portions between the
insulation cylinders of the vacuum container and the metal-made
parts of a vacuum container are covered by the cushion rings each
made of conductive rubber, and the thus ring-covered portions,
together with the vacuum container outer surface, are covered from
the outside thereof with a resin insulation layer.

According to a twenty-second aspect cf the inventaion,

_15_



inwardly of the vacuum container 1C, there is fixedly secured a secogf

fi xed contact 31a which is Forned in a disk shape. By the way, on an 8 MAY 7007
bet ween the upper portion of the second fixed conductive rod 31 and first
novabl e conductive rod | ower portion 22b, there is interposed a flexible
conductor 40 and, therefore, the second fixed conductive rod 31 and first
novabl e conductive rod | ower portion 22b are electrically connected to each
other. Upwardly of the Sﬁcgnd fixed contact 3la ere is dis osqﬂ}a second
novabl e coﬁ?ﬁbt 32aPRAY et s? fiored T | |Q§ka§P§r3 dnd caih " be contact ed
with and renoved fromthe second flxed n ntact 31a and, the secqgnd fixed

cont act 31area?r?(?c§éé’8n8nﬁ093 | RO oH e © CSSPEPEFEYEobaPRer TR i ng a

di t act t, 30, Th d tact fi xed
decured Lo THEY BREFE oNlF oF'°2 "SBEora b vatﬁ“dl SRRy Lo FoH i n
th f f the petal plat Led o th tion of th

et ond Sidc G End 15 nGVAFLR T BT TT OHCLE e e R on S/ LY ough

ot her end §i&é 9Frfhéj} 3

second novabl'e "'¢ofd

cylinders are rounded with a radius slightly smaller than the

t he vacuum container 1 Isc i nwardly an f rdly thereof: and, the

second movaE oAl P08 %ﬁeﬁ pe iRy %%‘w?aslfe?a.n the Vartiital

di rection thr h a sec eIIo 33 which is sealin Secu ured to the

i nner portloﬁl theparg gﬁ?f%P Q)rEﬁﬂ?rﬁﬁﬁﬁé§ﬁlﬁg %bg Tﬁ% ﬂ%bdﬁgﬁﬁh and

contraction_of t.he con | | ows ,33 caused b the vertical not'qn.of t he
%CFI t?deB R Kedp'a i vacﬁﬁnggo% & ner 10 Hi Tt ght .

thickness of the present corners, the end portion outer peripheral
surfaces of the cushion rings covering the outer peripheries of
the metal-made vacuum container parts are respectively formed in
a conical surface in which the thickness of the projecting end
thereof provides almost zero, and the stepped portions of the
inrer peripheral surfaces of the cushion rings are respectively
chamfered with a dimension larger than the dimension of the brazed
fillets formed in the connecting portions.

According to a twenty-third aspect of the invention,
there 1is provided a power switching apparatus in which the
respective one-end portions of the conductive rubber cushion
rings cover the outer peripheral end portions of the insulation
cylinders, the other end portions of the conductive rubber cushion
rings cover the outer peripheries of the metal-made vacuum
container parts, the end portion corners of the cushion rings
covering the outer peripheral end portions of the insulation
cylinders are rounded with a radius slightly smaller than the

thickness of the present corners, the end portions of the cushion



- 25 0 8 MAY 2002 The second novabl e conductive rod 32 ;s connect eﬁ M'Agmm
the outside of the vacuum container 10, to a grounding potential thro 8

term nal 36, and al so the upper end of the second novabl e conductive rod 32
is connected to a grounding circuit drive part 34 which is used to drive

t he second novabl e conductive rod 32 in the vertical direction. And, the
vacuum container 10 is covered with a nDId 60 forned of insulating resin

such as epox |n %%%Q,alnangg% Qat %he Pqie;%”Q _ma %eggegtlvely
|l ocated in thé up er“or i"Ons “of “t hB<6 and er end §rdes “of "the
transverse | ort| e fac h d 60
covering thg Vel 8 3 ner%fgég%%§QEl?nﬂH“%£%ég %H nﬁd%%%%ﬁ%eﬁgng%

r
cO
f d of i I f Id
60 can be’ of b Sé%”g m“ﬁ%?%?%@?l?ﬁg%%ﬁéﬁP%Q%fﬁa*%ﬁ&&l-ﬁ@&5‘“

conduct i ng \Mdh:thenrsmtgldl eets rlg d 107 a%tlo sic trhneerrgegal l’pé ch:%ssh%% and
17 al so proﬁlde r 6UnRd ng i ar'sS Thr 88 Swtch gears eac correspgndlng

te Fhe above, nEntéégmaln (%d% 5%%p%ﬁ% rE?lgﬁg gfdt %)1§%e ﬁgﬁgr%ér

hori zontal df?%et5oh s hown i n er eby M

correspondi ngﬁ%aczas CoO t %_r‘CIurl%lélloH A&%?hdé g ggsvpeelclt e énogé rcuit
e

drive parts as wel especti ve groun |n CII’CUI? drive

parts 34, 34, 34.can b eﬁ Jianged 50,93 t9a9§m'@o chy of %r;c g’g&gh makes it

possible to rmation of control

;Bgsglﬁ;ﬁflgﬁéﬁggikﬁéﬁi’EE§H§8£§H?HQ%'VS% Eg§0nla% ertjl .FC ql ggzlon the

as the sw |ng mech

within the Yacuum colal nen, Jhere @gdsbew@?éh@oéﬁ#t ge J Wi (o the mir

circuit swiching Vi ces an grounding swtching ar arranged in

parallel . FHowever  pthi S 8 0, tsaagxg Yt cbher £ a0 A9 g emmleyed

ot her vari ous structures ) eln WhIC e nmaln

circuit swigh %%9{’%%%5 eéttl‘?{ %‘él@&}or%s"éf %9%%5‘1‘1{‘ rwu%ﬂgs

structure in 2] nnv e co ors can be co arl removed in

the hori Zon{lg'rfhdet g%EESQ é’%h%?? ureé%:?ﬁkgﬁgéé’ 10!46195 §@et aﬁnrféc?tsed by

enbodi nent | nven 1 on manner, each vacuu

contai ner i s, covel.ed AN the qkte%r ggi%wé%fa&ug9r§se§r\ 1-and the

conductive Tayer 1s” dispose sur gr oundi ng,
whi ch nmakes; %% possi bl e not onIy to prevent ground a fault mhlle securing
safety but also to sinplify and nake conpact the switch gear.

Also, as the fastening means, there is used a bolt whose
which head portion has an arc-shaped section.

Further, there is provided a voltage dividing electrode
in the outer periphery of the connecting conductor within the
resin insulation layer and the voltage dividing electrode is to
be positioned by an insulator fixed to the connecting conductor.

In addition, in the interior portion of the resin
insulation layer, there is disposed a voltage dividing capacitor
structured such that one electrode thereof 1s connected to the
connecting conductor and 1ts electrostatic capacity is larger
than a floating capacity between electrodes as well as between

phases with respect to the connecting conductors.
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(EMBODI MENT 2) Now, Fig. 4 is a side section view of a switch gear (8 MAY 200
according to a second enbodinent 2 of the invention, and Fig. 5is a front
vi ew of the whol e arrangenment of the present switch gear. By the way, an

el ectrical connection view of the second enbodinment 2 is simlar to Fig. 3.
In the enbodi nent 2, three vacuum containers 10, 10, 10 respectively
corresponding to the three phases of a circuit are united as an integrated
body by a nold 60 to thereby shorten - 27 0 8 MAY 2002. the distance H
bet ween the respective phases. By "he way, since the vacuum conta~ ners are
respectively insulated f er b ,nlﬁ_ﬁl formed of insulating
resin, a short-circuit i RAHYEEs and the distance

H bet ween the phas%§.ca be shortenequhe conp red with a structure in

which three circuit %%t?ibﬁ? Fedpetti Vel &SWrégﬁoﬁﬁ o G5 3Fh_CERAF € Phases

of a conplete circuit are diquiqg%mﬁthin a single vacuum cont ai ner.

Further, as-@ erfid 19 be' onrdtt 6d 184 PBus 51, there is used a

conduct or connecti term nal 26 %uqh as ﬁt onnec o% , _Whi ch kes i t easy
SO V6 T B PRSPOREIIAF

<=

to connect two or & éwitch rPES ARG OEFLREr ENE

circuits, to the but 51 i.n_such a manner that they are ar=anged {n a.

i ted SpetEoBy e Iy, CHR tHC by ltnc PORISd Rt 2 = 1R St SR eof
corresponding to those cf th nbodi nent 1 are given the sane designations
and thus the® d&sttiPi (ﬁFt%ﬁﬁhé%eTS onitted here. In the switch gear
according to the e odig;nt 2 _of thg l nvention structured i.n Bhis panner,
the three vacuum com%i ners &8r FeShoRUrAY TO 1 He 19t & $hales 5t SU oI et e
circuit are unified as aqggptegr t ed g?% Q%tthe nol d, and the conduct or
connect i ng IEFNPAEP TS THSE SECPHEMTRE mi BRIC ot B Eoifbe FBAYEBI PhR I BER,

whi ch makes iL%PossibIe to enhance the productivity of the switch gear,

reduce the Yt the Wit ch gear, and enhance the freedom of installation

of the swtch gear Fl(gEl\/%CPé '\éEMdg)section view of a switch gear according

to an embodiment 2 of the invention.

Fig. 5 is a front view of the switch gear according to
the embodiment 2 of the invention, showing a state thereof when
it 1s arranged as a whole.

Fig. 6 is a si1ide section view of a switch gear according
to an embediment 3 of the invention.

Fig. 7 1s a front view of the switch gear according to
the embodiment 3 of the invention, showing a state thereof when
it is arranged as a whole.

Fig. 8 is a s1de section view of a switch gear according
to an embodiment 4 of the invention.

Fig. 9 1s a side section view of a grounding conductaive
box used 1n the switch gear according to the embodiment 4 of
the invention.

Fig. 10 1s a side section view of a conductive shield

- 18 -



- 28 0 8 MAr cuu~ Now, Fig. 6 ~s a side section view of a swi tch déamAyY 2007
according to a third enbod~.nent 3 of the invention, and Eig. 7 is a front
v~ ew of the whol e arrangenent of the present switch gear. By the way, an

el ectrical connection view of the th~.rd enbodinment 3 is alnost simlar to
Fig. 3. In the enbodi nent 3, betcaeen the upper portion of a first novable
conductive rod 22 |l ocated outwardly of a vacuum container 10 and a main
circurt drive part_ 24, as |1 as,_pet e per..paortion of a ond
novabl e co%%%%tjr’?/et?%dsth%ﬁ ef'graocrtjcr?c#ﬁg%cittgc&hg %&‘P@gl%‘gﬁ g4,“‘tﬁ§;?ge are
respective%y ntergosed a main circuit drive part insulating nenber 22e and

i
a groundin Wi part nsul at ~ng nenber 32b, thereby insulating the first

novabl e conductiyeF{od ?Ea@ﬂ? 'fbi?gé%gfb drj;ve %%r% %élﬁr gb§gch ot her as
wel |l as ~.nsul ating Y he sécond rovable conductive ro an grognalng
circuit drive part 39 fr each ot her. , .a connecting line.wh~.ch

ext ends fr%‘?ﬁ‘?‘ﬁ - 5% ottt q@vaq%gdggﬁdﬁ& %% E?%P @}e%ﬁc?eﬁfsa tsgcﬁggccf)h)ﬁ%%t ed to
a groundin tenti al here.is di,spaose itc i ch, can,be opened
and cl osedg‘?rﬁ&l”f%ﬂ%gf%étths%d glrrbﬁlgnhcﬁonsygtocﬁﬁ ?c@tarB ,C%%or\gtlﬁ%t ,towﬁgﬁ t he
grounding contact 30 .S ene e second a conductive o 2 _can be
di sconnect® ?$'%$?%é %?gﬁﬁh%9%§$¢H3§M§§f’tﬂ%ysgbgéﬁs@dgﬁ%vugé&f%gggwled in
the air, or_in the vacuu Qr..in.an ~ ulati,ng gas and, especially when it
is instal |%H §n°t %u%acﬁthgleﬁttﬁg Fﬂ%uhgﬁhhg gas, the switch 80 can be
further reduced in.size., -_29._ 2_Far ien urface
of a nold 60, ther%&qsﬁgo%%éhrép?gégfgégf%%%tFgguéggﬁ%Qgﬁﬂé?ﬁﬁggﬁﬁén§
conductive. |l ayer_60a taq ther el i na o] . the insulatin Lpe 12

| ocat ed in5t eau%%%?w%&PFFgﬁ%g¥nt‘%ﬂgﬁéggﬁg %?ge(%¥“%ﬁ8 gﬁ%ﬁ&ﬁ?@%ﬁgginer 10
but a1 sC U RITLAS NG s A0 Lacahetl . the MARGL LY an, lyLhe ot her

acuum cont ai ner er eby not on ate 13
6,Qn

and the netal pipe hyely Located jn the upper, por

17 r C d o) he one
and the ot her end E}%é§E%$%1%e vacuunlcoﬁialner ?0 ar e |nsJ1ate§ffE8%1the

ground, but Igo ggg d ransverse pi pe portion 11, netal pipe 13 and netal

a
pi pe 17 ofeT%% V&cuum cont ai ner 10 are nade equal in potential to one

another . By the ;"ﬁ% .ei i t{gﬁ PrEgent eabodi proL S eénrtb[e sPcarrutcscutr%ebe’OEn

corresponding to e enbodinent 1 are giv he "same "desi gnati ons
and thus the g@ggé@téon thereof is omtted here. As described above, in
t he enbodi rren according to the invention, there are elimnated, fromthe

| nsi de portion of ¢hg VASUUM POL0RL0, o ne; pOrds ani, Wiap. wbepcthe

groundi ng cont act I s opened, can provide a groundi ng potentia
bei ng able_to prevent; a ground fault fromoccurring in the interior portion
of the vacuum contai ner 10. Al so, since the vacuum contai ner 10 provi des an

intermediate potentjal,;¢he nain gl rs%uic-oqrgggwp@fttﬁé%@ﬂét@qen%@bsa 22e

and groundi ng drive part insulating nenber may respectively have a
pressure eQﬁHééTW@h@ formance equal to or less than half of the rated
pressure endurance val ue, which makes it possible to reduce the size of the

present switch gearjq: 13015 an enlarged section view of the main portions
of the structure of an embodiment 9.
Fig. 18 1s another enlarged section view of the main
portions of the structure of the embodiment 9.
Fig. 19 is still another enlarged section view of the
main portions of the structure of the embodiment 9.
Fig. 20 1s an enlarged section view of the main portions

of the structure of an embodiment 10.
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0 0O MAY 2002 further, by applying a voltage using the switch 80, a pressure
endurance test on cables can be conducted. (EMBODI MENT 4) Now, fig. 08 MAY 280
side section view of a switch gear according to a fourth enbodi mrent 9 of
the invention. By the way, an electrical connection view of the fourth
enbodinent 9 is simlar to Fig. 3. In the switch gear according to the
present enbodi nent 4, the periphery of a transverse pipe portion 11 forned
of netal such as SUS |52fovere th condugtlve buffer ,material 91 such as
conducti ve rubber aﬁd e %%rfﬂ%%ﬁegss%? 38 Ped PRI AB P IGAF 1 9
respectrvel cat the apd h% r portrons of the two ends of the
transverse % 5 fF% 19 % e cdwered th |nsulat|ng buffer material 92,

92, 92, 92 such as sili ne-s m r ubber,, res tivel And, .conducti ve
material such as cgnguc??v r%s?ﬁ??%;?ﬁ) GG R o%aoboxyghaﬁf Hsviid Ta

simlar outer shape nol d to thereb rqvi de roundi ng conducti ve
box 90, a VREGaA’ oﬁ%afﬁ%rsﬁfp?s'% 5¢2§h%n¥88 ﬁlm%nbahging conductive box
90, insulating res%n i S ﬁoure% JdAata the, &nte ortlog of tre undi
conducti ve box aAd $hé Sabovs ‘¢SRpoheht Pes h?n%ﬁit% J'grea are
unified into an Intg ted b Vy t e‘no ar % IS f@

i nsul ati ng P@gr LT ROET ST % RPES TR hES AR T E Chﬁ%er

material 91 and |gsulat|ng buffer material 92, 92, 92, 92 are respectively
hel d by and™Y®3%4°"-0 8 MAY 7002 between the vacuum container 10 and nol d

6C, while the grou drng ductiye, box 90 X ed to the surface of the
nol d 60. Now, Frg @g s Eg)}sgrdeése |(ﬁ$\ﬂ%ﬁﬁo$ Bge gr gn%?% FCondud¥e box
90. As shown i 9, e di,n dyet box 90

Fect angul at 5BRCEhaBaY ST A O RePRBRatr vy EPPEREL T S T OsUesh on

el
e
the nold 6 |n the f% gt enbodi nent 1. This not only can prevent the vacuum
t
94

|,_J

cont ai ner Dl bofrontseparatrng fromeach other due to their
di fferent coeffrcr g é I|near ggpapg;éﬂiobu%halso can eI| m nate t t he need
1

OU) :5*'~<

for formation of th uttive Tayer At e Ssur %OEE THe Hold 60 to

t her eby S| rrpl l ff CtaEeO edP nB?Wth evplsccqlng gggr eggus S owncg g}fe A S0,

netal foil on I'S ‘evapora to & cylindri I'cat shaped

base nenber 93a i ncl udi a col tio r roduce a conducti ve
shield 93 which hagJl eeﬂgcgdagcfgénggééh’gfgglaﬁ%lt € con tic ﬁeé“% ietd 93

| s e”beddedmb%§9g%ﬁ ?répSS%QEngftqﬁh%%”gﬁgaégg cof QESE&VE rOdégézd'SDOSGd

Wi thin the I'n"such™ a manner con uc rve sh
di sposed opﬁg%edlgg t he second fixed conductive rod 31 through an
i nsul ating Tayer nd, a terminal for voltage detection is disposed on the

outer portion of theg ggd gg éosé$%¥é#“bf§we%%rkﬁélh¥18°8€ﬁ€£o$§ |d 60 to

t he conductive shi el he way, the conponents of e presen

embodi ment m‘éd@tr‘%cgtxgﬁe&‘f‘th%gBBwQ?SéVQﬂ?éHl‘H?;S aBBIrLPyS dNK HescEl ptinn

thereof is omtte

Fig. 28 is a side section view of a conventional switch
gear.
Fig. 29 is an electrical connection view of the

conventional switch gear.

ED DESC R Vv
(EMBODIMENT 1)
Now, description will be given below in detail of a first

embodiment of a switch gear according to the invention with
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0 8 MAY 200?. Now, Fig. 10 is a side section mew of ~he conductive sHieMaY 200
93. As shown in Fig. 10, in the conductive shield 93, the netal foil 93b is
bonded to the inner side of the cylindrical-shaped base nenber 93a, that

is, the side therecf that is opposed to the second fixed conductive rod 31,
thereby allowi ng the conductive shield 93 to have an electrically

conductive property. Here, Fi g 11A is a side section view of the nold 60

in which the conductive %hl el gdded in the periphery of the

second fi xerc?f%ond\fcet i"e © 8da§f”8aqhepcéb "al't3% t he nold 60 to detect the

vol tage, and Fig.

t f | ent whi
cor r esponds to the%@l ‘ta Jg° gsle]{ gltse& rl(?ar am%\fg drﬁ% %gllhv Ogg%ca{s({??ﬂl#ﬁ ¥ IFlcgs

11A and 1lB gce t he second fl|l . ongrd r|1t\/ er g. gnd COFdUCtI ve shield
93, both of CWFh hEar ETBCEH T Eal 13 ESRAIRYFVE: O hr & *Enbedded hogﬁc‘ﬁe‘
manner that th are opposed tp _each other W th t |nsul t| n

bet ween th F‘%l% Ja??rg earFénPRmét‘rslgaas % ° ée\gdéélef% £ thf]ga rEIDLha 'H/
conductive shield 93 %gere re Sté)feeéjt Cct Eb%ng(h? g 3, ;Wh OIhacsorres ond to
electric cErFESTI oW DG Ion 1 he BUs TR EPFRUFE T BE ot binded tHF ough
a voltage detectin ble 94 serying as a c citor onnectedtoa
term nal ftﬁgl s° ”g%ﬁé&eea& f'% fhec conducti £%soh?ré?do%§lhso %Iée?oohdaeﬁ ect the
stored el ect char and an_LED and n ele r .a _devic capabl e of
vol t age det% eittﬁ% swl}c a@ €5 5vol { Met Rt 2F2 co”nbnoc EQC n paral d%s to the

vol tage detecting cable 94, whe the -, 33 0 8 Z002 potent| a l of
the second F13& dl?é:thla\?és drhé xéaﬁsbgha‘é'{‘e%{legl NA?I ?veﬁ’y
guantitativel t resent odi_nent .4 accor dj to. she i nv i on

st ruct ur ed ﬁergetlhved r'%?ﬁrp %t he gpgﬁﬁdfﬁémé%%dg lav%r%%iml%ﬂ*?rerca ierl al
and conducti ve shleld are unified as_a tegrat ed body b the | d,_which
can sinpli f%/1 S}N@t ﬁ%rcu 5 88§%SFQ %g %1\% tc‘hhgea?‘ c%/tch P ecgl?seﬁe

nmut ual separatl on dbetweceont:_;lc yacuum cont ainer and nold, and can facilitate

the detectihd SPEIHAIDASSES, &S vol t age detection. (EMBODI NENT 5) A vacuum

insul ation swtch 988 accdrd ge} &L character 10 designates a vacuum

container (corresponding to one phase of the switch gear)
including a side surface having an H shape formed by a transverse
pipe and four vertical pipes which are respectively mounted on
the upper and lower portions of the two ends of the transverse
pipe; and, the vacuum container 10 is formed airtight and the
interior portion of the vacuum container 10 is kept at a high
vacuum.

The transverse pipe portion 11 of the vacuum container
10 is made of metal such as SUS. Specifically, a vertical pipe
portion of the vacuum container 10, which 1s located on the upper
portion of one end side of the transverse pipe portion 11, 1s
formed in a cylindrical shape and is composed of an insulated
pipe 12, which is made of ceramics and forms the side portion

of the transverse pipe portion 11, and a metal pipe 13 which
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enbodi ment 5 of the invention is structured in the follow ng manner: Utma\Y 00
is, for exanple, a main circuit swtching portion conposed of a main
circuit switching device fixed electrode, a main circuit switching device
novabl e el ectrode, and an insulated rod, a grounding sw tching portion
conposed of a grounding switching device grounding el ectrode and a
groundi ng switching device novabl e el ectrode, and a erxibIe conductor are
respectivel ored in the interi r de v

cont ai ner |%Sé%€W§mbh558§ %F%rt?% dﬁf@} scyﬁéggréfa gﬁvgéuuﬁ$con "1 ner

[ | ded | at e nol ded f f t t
|+ conduct | BiF (FBReddid Chor by Br VPO A HFo aﬁﬁ?ﬁ@@ﬁ%ﬁ%ﬁ? PR the

t ted t th t d h | at
buhi ng. MO Gty i D&%%Qeﬁcweﬁ g g?vsn(‘)’%%? #ﬁégﬁtgﬁ%kﬁ%@n@aﬁem 5
th f to, Fi MAY 2002 1 front
€1em/g$ ?Lgﬂ%$§§%EP“gﬁﬁ?choﬁ%ﬁﬁWDEEﬁﬁﬂ 85 a" st %ﬁ lﬁ%r@éfEb% Vﬁﬁ%%s fg7;0
e

0
n
actual ly arranged s, a sid i he snitch gear

e

totnle) TS AMB0L ARt B s he? ibt L Dl ond 18 St
h
P

t
5 whi ch

i s nol ded of a net al nber |f| |n t

cylindrical %Hﬂbéﬂ“ﬁd%@lne gppgﬁd tm6 8?9

e gacuuntcontgﬁne %9; , a
ofd ?%E%@%??vel% oF
closing the two e $ ,Qf the bo r ied as an
i nt egr at ed Eﬂfldgnaorghotﬁ%?t R poT tgé p?ﬁéloncuuhtébn? hett 11,
there are o ened.up .a.,pro nunber of oles whi,ch .a requi.r nunber
of devi ces c 38V9hse$ |ﬂWe€H575Qf5H’Hh§E hr%gaﬂeﬂéﬁﬁépdr ﬁaé‘%ﬁ? P n
such a manner , t at t@e Xt e nd(ﬂ:g_epl¥ %hrou L 4 e %chuntco %ggne{ b
al so i nwar di3” aivd "SutWardryTt meredr” Ph Ehe Tt e 1&5oBar reRt, 1 i n
respective upper a | .ower ends f the vacuum.cont ai net 11, there are
opened up holes by Jﬂu arﬁﬁéta °rk lFS%a%*B %ﬁ?lﬁolg i va %nd D. To
t hese hol es here. are_braze eranics de_In at i
eyl nders. TO1H ﬁ’b‘i@% G R e S
respectivel %nserte totgggsgea%%00|aged hghgs Inls' or%gd gnnaln
circuit switt |ng deV|ce i xed electrgag | 669 ana a grou dlng smntcﬁlng
devi ce flxed Ly o 007 ar res eq&g%eg¥ brazeg Lo E e center Pg%lons
of the |nsu(f |on calln ePsal 8>(hol'e A" and 101’9 LAGFE p|n Such a
manner that, SQP%eQBPce%%Hﬁ%F'Xﬁé%z eEESQS' t8059§ h 4? % ﬁ%%ﬁs&g nLer
portions. Th noCiTCUlt Switc h|n evice 11xed el ec ro e

cContai ner U s F§*§ﬁ§x5g’?%§§*d4tﬁagloémﬁ?%ﬁ.v‘ﬁﬁ*‘ SR ISt et Ve 007
s connect eto fd rANSIASN Galle 10U xker 1aLLY g%ttswggm

cont ai ner e oppose p05|t|on si on the upper
si de) of t dev e_f
circuit sw éﬂﬁﬁgﬁﬁgéﬁgégﬁi ctfg%e 6%§g6%%€%éggq§%%?ﬁéhfatlOn rod

1015 with a,car J @%U'@R£89 }QQﬁrﬁﬁgﬁ¥%ng %”1o@g§ #B?ti&ﬁ“&?t'on

rod 15 is |nserte nto t 1e i'Asul ation cy hol' e n suc

manner that f t e . r i d n
circuit smnﬁt ﬁ%%j&%3%%é9H53§bfé%8%§%f§%d§ %%ogg grggnd?%gfggff%ﬂ?%g

device fixed &l ecidode 100/ pﬁ’é’%md"“fﬂsh'c'a F'%%e‘éaB@UHhCQHEQ!LQ@éd 1;9};1#9 18,

connected to each other through a flexible conductor 101C in such a nanner

that they ape; ff egs i dPVE Arsthi QN Jhbe opResedePashti pB8idR LEncRLg. 13,
on the upper side) of the grounding swtching device fixed electrode 1007

a groundi ng. sy ¢ g el 56 PPyable ghack rnﬂ?éjceaﬂ?@plesw naerdedsi pbpndhe
central portion of the insulation cyllnder 102l (hole D) In such a manner

that it is freg 1R MR bty ertiqalidhiHadNand forms Lower portion

of the transverse pipe portion 11.
To the lower surface of the metal pipe 15 located in

the lower portion of one end side of the transverse pipe portion
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The main circuit sw tching device novabl e el ectrode 1005 is novabl e i 8tM& 2002
vertical direction in Fig. 13 and fornms a main circuit switching portion
(1004, 1005) which can be contacted with and di sconnected with the main
circuit switching device fixed electrode 1004 to thereby open and cl ose a
main circuit. Al so, the grounding swtching device novable el ectrode 1008,
simlarly, is novable in the vertical direction in Fig. 13 and forns a - 36

Cont act ed it “BRACH SAORTELT dd Tt A ERB BNy ™S € ENG "dov a8 axed
Fixed Lo tHE Y5060 G110 od FOT8COF Tt REPRAF ot FRUFE SOf TRATREEdRi co
or ound ng S TRy 0801 U IR00AbE IS ERRb 1oL POOB. 4h (0% he” PReLi’eti on
Mteri o pORIBR G OKS Faculih-EOntd: AGE V2000 PRCSRLAFY 1 PEE TadEIo but

n
also all ows_the .main (E)i rcuit swi tgéhi ng. devi' Ce29€1 m)v%bl e el ec%ggdgolé)ODS and

groundi ng SWt cahlinnegr c}e\ii E&ONBYERI & BTEct b 08 to“fbve" reely in the
e i hed abo

I
vertical digection. In the present enpbodi nent 5, .as describ t he
mai n circui *’sv?ﬁntddhltﬁgtrﬁ)%rlhpoenr In610§i, r116% 1 fd#&?nﬁf) 8u§\€mofc]ﬁ?%gzlﬁorti on
(1007, 1008) .are .stored as a.set in the ipterior portion. of i ngl e vacuum
e tor et drver i VeaEetiherat i lurvah vl 18 dolpisted of

v
c
n
n
n
cont ai ner 101 orme
t hree phases),..three vacuum containers.ll are arranged and the re nol ded
all toget helrg bfylerﬁiynssﬁlcéltriegnattglﬁrsgvi%%i)e(eg ﬁ%?gaigl %fa a%d‘fd? hlegls ftface of

the nold 10i1r125§sd .csq(ndtfgl%t ieon treated and is connected to the ground. By the
way, the term 'cyﬁlhcfrl Cal shape” used in the present invention neans not

only a simple cylinds)cal shape put also-oLber yarlous, eylindrical . shapes
I ncl udi ng an angul a sahapé/' such as a square Shape or”an’ et p?i cal shape

regardl ess of_ the a f th ections.thereof. - 37 Q 8 MAY 200Z
Accor di ng tagl 5[310% eeOS rr%og??r%gtm&b%éfe Sclol’rllg% Ctthgg?ra‘i%ﬁl Gl 3 Tozmedg gty %h‘%“n%

port L on, (1000 L005) A0S OMALIG, LB ROCLLEP: LT, c1008): A1
contact 2la; and, the first fixed contact 21le and first movable
contact 22a cooperate together in forming a main circuilt point
20.

The first movable contact 22a 1s fixedly secured to the
lower end of a first movable conductive rod 22 which, in the
upper surface of the metal plate 13 located 1n the upper portion
cf one end side of the transverse pipe portion 11, not only
extends through the vacuum container 10 but also extends inwardly
and outwardly thereof; and, the first movable conductor rod 22
1s supported movably in the vertical direction through a first
bellows 23 which 1s sealingly secured to the inner portion of
the upper surface of the metal pipe 13. The expansion and

contraction of the first bellows 23 caused by the vertical motion

of the first movable conductor rod 22 can keep the wvacuum
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contai ner 101i and the connection fromthe vacuum contai ner 101l to the
outside is made through the insulation rod | 015, the switch gear can)®#AyY 2002
structured according to an insulation design, that |Is, a vacuum desi gn

whi ch can provide excellent electric insulation performance; that is, the
switch gear can be made conpact . Al so, because the three vacuum containers
101l (in the case of three phases ) are nolded all together to provide the
nol d 101 2 and .t he surface gflggbe nold 1012 is conduction treated and

grounded, (& €W ¢ Jedr Srd984sy to handle. Further, since the vacuum

contai ner 101l is %hrret al cog%gi ng{ H\{\Ae‘\i H\rg@nmcl))\(;aﬁgfe(s:;ﬁl(%/nn%l?c:tgogﬁd_ri%n& oA

desired shape, when goH‘Bg%d Wt h e conventiona shaped
contai ner f r.rm;\d of 1Ger gidc% A Q%dyacu%lmcﬁte)n;t]g(i:&lgr é‘oj'*lafr?‘enr Ci nst all ed
freely. (E ‘I\/I%ﬁT‘g) R nB5arRent 8 accor Ui RGO The? 1 hVent i on® provi des

a nodification of the structure of.the.netal -nezqge acuum cont.ai ner_1i
enpl oyed i r?otnﬁlgcﬁreéjv}:%uasfnﬁlae%lc]iﬁ'cl ed dgr%bq%d?%%t 5‘;“'}433% Y nggt %rJrrleVr?ai ni ng

Do ST S Bl SR E Sl PR R P
container 1011, Ot%%rtK%rkg§§ the first movable conductive rod 22 is
composed of a first movable conductive rod lower portion 22b
with the first movable contact 22a fixed thereto, a first movable
conductive rod upper portion 22d to be connected to the main
circuit drive part 24, and a ceramics-made insulating member
22c¢c which 1s situated in the interior portion of the vacuum
coﬂtainer 10 and is held by and between the first movable
conductive rod lower portion 22b and first movable conductor
rod upper portion 22d, while the insulating member 22¢ insulates
the first movable conductive rod lower portion 22b and first
movable conductive rod upper portion 22d from each other.

To the lower surface of the metal pipe 18 located in
the lower portion of the other end side of the transverse pipe
portion 11 of the vacuum container 10, there 1s fixed a second
fixed conductive rod 31 which extends outwardly and inwardly
through the vacuum container 10; the lower end of the first fixed
conductive rod 31, which 1s present outwardly of the vacuum
container 10, provides a terminal 35 to be connected to a
transmission cable 52 which is used to distribute power to

various load devices or other electric chambers; and, to the

upper end of the first fixed conductive rod 31, which 1s situated
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- 38 0 8 MAY 2002 installation devices and the arrangenent of these
de~~ices are simlar to those of the previously described enbodinentnﬁwmymm
That ~ s, in a netal -nade vacuum cont ai ner 1011A according to the

enbodi nent 1006, as shown in Fig. 14, a cylindrical-shaped body nenber 1C23
is combined with two end nenbers 1022A and 10228 respectively for closing
the two open ends of the body portion | 023; and, two connecting portions
1024 between twe end pI%tes 1022A, 1022B seryvi as the end,genbers %Qd a
body pl ate Y0 Eet iingNgs VEFBBows hahbel Hte NEcGurh bf 32801 §sS T REATe

b acing sulaes g Aoy Toali o8 Varuum sealing AE0ro0g, yike

mbodi t 5 but a t he bod | 023 b duced_sinply by,
CULLing & pipe memdth AR bANRAAT 1039 KPPROAS CHil Be prHtEed

i npl ' | at. I f h
vaciu cont A T COLYACENE Fyo Therel RGSCIRE &1 1T ABHEY of SahHpe? 4T on 1o

k th t_ai 1011A be i d. .Al.so, si :
seal ing stetP” WHibH PakebotRe: bt ETHRSTA 4 He HHIFACERPLAG Opr bR can
b i ed t b b i th ti i 1.024 bet th
ond bl at 0 | UE SRS DO TTGLR F025 CORRLET VRPy PP A FRE Shotare e
vacuun1contain‘r 1011A S t he finiy br3é%ng surfaces, t.he nanufagtgring
time of théXVh‘Uﬁﬁﬂ@bﬁ?glﬁgveidTﬁF dh EQUTET griedtiy. CRUFEREFY because

t he vacuum cont ai ner 1011A is nade of netal, holes AL B, Cand D
respectivel%@ r?ﬁhﬁf’as t he openi ngs of the vacuum contai ner 1011A can be

f d ily t ired - 0 8 MAY 2002 si d,.b ' th
| arge i n s 26, the YRR A G EE T ‘AT LcE R EREN 8ot F BAES 1004,  mai n
[ it i tchi i bl | ectrod 05, . | ati d 10L5
oo g R e LEE IR G0 EEHER0E 0T E ot RS
bl | ectrode 1008 d flexible. duct fi | ectrode 1010 b
e herAnEr TR 8 BREL ool el R e P10 can be
7 according to tq§3gnvenkio | so_enp 'catign of Epe structure
v

di f
T A e STl TR IR RE LU R (AL

descri bed qgg%%&ﬂ?@haSEo%ggkaEgetogether in forming a grounding contact

pcant 30.

The second movable contact 32a is fixedly secured to
the lower end cf a second movable conductive rod 32 which, in
the upper surface of the metal plate 17 located in the upper
portion of the other end side of the transverse pipe portion
11, extends not only through the vacuum container 10 but alsc
inwardly and outwardly thereof; and, the second movable
conductive rod 32 is supported movably i1n the vertical direction
through a second bellows 33 which 1s sealingly secured to the
inner portion of the upper surface of the metal pipe 17. The
expansion and contraction of the second bellows 33 caused by
the vertical motion of the second movable conductive rod 32 can

keep the vacuum container 10 airtight.
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ot her remaining portions of the structure of the enbodinent 7 are sj ﬁhh?5
to those of the enbodinent 5. That is, in a netal - made vacuun1conta 00z
1011 B accords ng to the enbodinent 7, as shown in Fig. 15, a bottomed cyl

i ndrical -shaped body nenber 1025 with one end side opened is conbined with
an end nmenber 1022 for closing the opened end side of the body nenber |025;
and, a connecting portion 1024 between an end plate 1022 serving as the end

menber 1022 and a Eﬁgce Ii:%;1 r%c())\;EDf,eerc\:/lnncg‘1 %weh% t&ogy ngnberneaét%é)ralzed as

a final brazing su her eby real ize vacuum eaITn ccor to the
enbodinent e can be obt al ne S|n1Iar t

embodi nent e Bﬁ{:sh?%(?ftgﬁﬁ ETHE 8n89i§re é(rjloi’o % cdn® Bdb gdjugteedll‘kovl
cutting a Late nenb and h bod er | 025 can be produced b ess

7ol ding | t $BoRAR ﬁe E oo gQSahk PRESNT 807 U7 ad- KonDRT AT vel y
easily, the - q \ Zggé ygrk % né éﬁtthg vacuum cont.ai ner. 1011B
can be |on5W?8 rESPP Algo ince a FheSe &P

ng E ?% dlﬂ%leh lﬁﬂés t he

AC
nost tinme in.the n fa turln pro es can .be b Vi
br azi ng thépegﬁﬂ%%§l g pof?%bn 4t%§F S&ntt eggn ks (gép&bc vody
pl ate 1025 of Qe boE%on% @?E%l'g?9%c¥§8H n1conta|ne 10118 as the final
br azi ng sur aces ranufactar ng trme of t he vacuum cont ai ner 1011B can

ri
be reduced greatlyafqugg az %i%%ﬁ{tyl 1% ?gb Cl}eré; g\ Scr%‘fc? 6td1e

vacuum cont ai ner A ol és respectlvely

o e AP ESReT (R Pl LD YA T AL, B5L A AR LT 0 Y

to a desired$i%%eand, y For ng rbem arge ze, e nai n C|rcu

swi t chi ng Vi ce flxed el ect,rod Q04 mai cuit sw tchln devi ce

novabl e elg & §§& StogaPe anélgFﬁo% rgﬁsfﬁFglg el % FRG=Swt chi g %A ce
JD%O oundln a

fixed eIectro t chi vable e ectrode 1008,
and flexi bl’& g&nd cPor I x€é §V%h Ot?%iogbangbggargg ?@ %ﬁw%ﬁ%f % the

assenbl i ng eff|0|;@%%n 19 % it |§nsﬁﬁg? gdthgﬂnggglsufg ngﬁg d]1;1Cb]f'%{ner

1011B i s di¥ifded S nto 't wo e end t oned
body plate 1025 erq(%rgtlh% : g&%@egoﬂ%x Qelﬁongﬁgé”geféﬂ %%8%‘%&039 whi ch

enhances the efficie razing opération furt because

the nunber of%g’l%%thgg Foééé%;& egizéf' Sféﬁﬁe' g%\éallnér8%ﬁggge&hr?etal

errbodlrrentcé)n relia VaEuUum con:
alrtlghtnes%)%%gt t%lS%uQ%a%gh%@C%qe mo?% 60 can be grounded.

By the way, since the conductive layer 60a 1s conducting

X

with the metal pipes 13 and 17 as well, the metal pipes 13 and
17 also provide grounding potentials.

Three switch gears each corresponding to the above-
mentioned one phase are arranged side by side in the horizontal
direction as shown in Fig. 2 to thereby form a switch gear
corresponding to a complete circuit. Also, the respective main
circuit drive parts 24, 24, 24 as well as the respective grounding
circuit drive parts 34, 34, 34 can be arranged so as to adjoin
each other, which makes it possible to facilitate the formation
of control mechanisms such as interlocks between the respective

drive parts.
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0 8 MAY ?00? (EMBODI MENT 8) An enbodi nent 8 according to the inventb@ﬂ#ﬁbﬁﬁ
provi des anot her nodification of the structure of the netal - made vacu
cont ai ner 1011 enployed in the previously described enbodi nent 5; and, the
ot her remaining portions of the structure of the enbodinment 8 are simlar
to those of the enbodinent 5. That is, in a netal -nmade vacuum cont ai ner
1011C according to the enbodi nent 8, as shown in Fig. 16, two bottoned
cylindrical - shaped .body nmenbers 102 h_with one end_side opeped. are
conbi ned with each 6¥%€Fiﬁ?%¥i: ?g“ggﬁ%%reﬁkég‘Fﬁgff g%s%@%t?@ opehed ends

are butted oAl sl eagh QNS andy 216000eChLng ROLLT 00,1024 betugen. the
e
n

body plates;rn IS brazed "as "a final "brazing surface to realt ze

vacuum seal i ng., Accarding to.t i.nen , only ther
obt ai ned ef¥ect¥ "l %qear&trﬁﬁth%%egb%gg?lﬁgﬁt rtgé gg%al‘gb?éuél‘t‘l ce'the't%o body
menbers 1025 can be easi| raod d by l.ding t heir, respective blank
menbers, thdze\</\J/‘0Crﬁ<sa?ﬁl igtrf/D u)éfd lgtn es%lgccculﬁnq %%%?g?%gfa gf rc‘—:‘zi]r’?eﬁjelri1 %rr 8\%%8?'

|

tly. Al , i he net al.- : i 011C | di vj ded, i nt
arcatly, A Sy Ricechis TP pefe, MO COUt eI, A0S bp il doginto
ti ti 1Q24 i ch ffici
orazing opcratimarks Plar Vit he £8P RIS Jatall i ety
ti 1024 is. | | (P i ,..t.he
Phe vacuum doniai ey obue s s i vk ohe e ot TE0Le Tl Rl D
Furt he.r ’ S!cnocethaaﬁ.nvearc'ug%seg!étr}%c%h%%’ 1thlrlzk‘{3@h85rwcgvtéeo e %%ngucgozsh@éYn I e
nost tine In e marufacturi Nng process, can e carrie out y vacuum
b i th ti ~ | . h bat d | at
2025 of t hehata e DR e e ok g PR R BB P 2 ©
surfaces, the manufgctyrl ng.tige af the %?8!EH§‘ ‘88”%‘{3”?h%@%ﬁ@d?&eé@duced
i? ng u 1 'S

a
greatly. Moreover, ‘because the tal - made vacdum cont al ner

Comessi, s e AP AN 1 1 0 LRI,

[

the two bot% 0 S ich are e cohfbrneé r in

the verti C%ondéar'g‘lceg- qghgtogg%dcégtgetl?gt ltdu?fo yprg% %g%?ggﬁgmréy r?’

whi ch al .|l aws us onents o € sanme’ en conpar ed

with the erhodi iRngofa, L0g, JoRkLOF ot E'fls@&%ég”% contaler, LG Lan he

reduced, which can enhance the “workabi body pla?%% 1025

when t hey aﬂﬁ%g?ggﬁglgﬁg“ﬁgﬂh;%ngS%Eg%gﬁﬁggggﬁgtﬁggﬁkggéﬁﬁﬂgggjSPQ&HE{he

since the nu C ecting port~ awn t o  one,

ef flclency ofcdle BIAZING RGN QA 41 d%&g@ggﬁ%&%&%@ﬁa@@@gg Lness

reliability thereof can so be “enhan rding to

an enbodi ne , 4 eéd}& tiQn, in the above-nentioned enbodiments 2 alld
3, as shomﬁﬂ%ﬁgfgg.kF§, an t éﬁéfde of the end nenber 1022 agai nst which

t he body nenber 1023 is butted, there is formed a positioning portion 1026
into which the butting end portion of the body nenber 1023 can be stored.
Here, F~. 9. gvbdsiMyenljarged view of the main portions of the

Now, Fig. 4 is a side section view of a switch gear
according to a second embodiment 2 of the invention, and Fig.
5 is a front view of the whole arrangement of the present switch
gear. By the way, an electrical connection view of the second
embodiment 2 is similar to Fig. 3.

In the embodiment 2, three vacuum containers 10, 10,
10 respectively corresponding to the three phases of a circuit

are united as an integrated body by a mold 60 to thereby shorten

- 27 -



-- 43 0 a Mar zoo2 vacuum container where the positioning portion &gﬁ?
is formed. The positioning portion 1026 shown in Fig. 17 is formed @ 2002
groove into which the edge portion of the body nenber | 023 on the opening
side thereof can be stored. O course, the shape of the positioning portion
1026 is not limted to the groove shown in the present enbodi ment 9 but, as
the positioning portion 1026, there can be enpl oyed any other worked
portion formed in he en nenbe 1022, provided that i pernlts eas

deci si on oftkﬁté?lﬁd?l % er e“nth ebo&f/)erhs“rlrtggrd1 |stBto be "Gt at¥ el with
t he end nenper 1022 ar vacuuntseall roove p

n t|on
1026 servin %é[atchgmpco%rﬁal orhei f)%rrtelscg)r?cl 026 's” Q/%Lgluauém%fg?&f s Y h
brazing surfac oNg Lo the embodi t anl here can, be
obt ai ned ef?%éﬁ% ﬁf{ ?8 Pﬁg %ﬁbo £§¥¥%_%es butS¥]o FSoCgGa* to s
provision of_th 05|t| ni.n tLion I on partion t he
vacuuntcont%?ﬁ%%'18555r%§de%% aPh ?% |c%e§cyggﬁé?h bﬁ?ﬁ?ﬁ gt
operation c n_be further_enhance r n can .he
sinplified AAE°THE By §m|$o{k%ﬁ‘€8ﬁ%pr§%+ ?%%géghﬁhé %% anced. lﬁyw?h%hmey,
as the p05|t|on|n ortlon 02 S Fi e sh f t he
end pl ate 1655 %erV|ng Fééogﬁ %nﬁﬁa e?ﬁéFSQHS% n89n§ﬁéd§a benfee
portion I027 for |t|on|n the bod a ryj;ng. as, t
remoer: or Vs bl iR g R Y ﬁ?esﬁgef}g?g?%éténﬁ‘ 3 2003 P er e
may be mork a_bent groove I028 for positioning the body pl ate 1023. In
ei ther of th h% 1'Nete can be obtained sinilar effects to the 00s=tinning -

44 0 8 MAY 2002 pon&tqh |026te§ENﬁ t%%g%}%é@ J%y@q: cco Qﬂ_tghere

enbodi nent 10 of the Thvent fon th i men T ohEd

cyl | ndr cal ; shanerl body, IEMber8, 9294 and 10258, oac pﬁ%ttson@osg§tde

opened are coﬁblne in such a’manner err respec rve opened

Formea 4 S;&;‘f‘aﬁt’aﬂ%g L&??%%n %@?d*ee?%t Eﬁg"%%ﬁ% RUSSE é%gdW%Qﬁfle .
portions of f el%tg%-@-'wawo\’o?%&% 9 coli: H?”Pgrt% Cgﬁ‘r—zgﬂ {1‘1 &4 ﬂacrﬂgéhé‘ y

with the ot Her | exa own I'n |ane er-of the
end portlon the, i e; body A, igh i tua in
t he | ower poﬁ%léﬂ]dfeﬁg 225 g&ﬁ%@hlﬁhglﬁggﬁgﬁg %gégng u merdpéwﬁléqehﬁgrged

PR e e e e
form ng a Posithoning partion L0281, and, the end agrggggtgtpghsnaps ,0g_of

the upwardly situ menber can b itte e posi |on|ng

portion 1029, By, %QPl @nt{ﬁéfiéﬁ'E%cﬂ%f%!%ﬁ{b%-VaCUU”‘brazed as the

brazing sur ace Acc Ing tot odimen not only there can be

obt ai ned_si | ar eft@ Gt L0sthe QIOdLERL, AohUl Ao BroShRELE of rne

positioning portion 10 n the flttlng portion use

connecting porihof,of. Jﬁr'i]%t\ﬁ %HLHH EHQE%a’?]‘?{erloéLﬂ%rthtrQ% P d G €8E¥a%e£t§e

brazi ng operation can be en anced as well as a brazing jig can

sinplified éggregﬁoﬁwfﬁﬁrEbF¥H%tﬂH¥Eé”§HH§§§”bf a complete circuit are

unified as an integrated body by the mold, and the conductor
connecting terminal is used as the terminal to be connected to
the bus, which makes it possible to enhance the productivity
of the switch gear, reduce the size of the switch gear, and

enhance the freedom of installat:on of the switch gear.

(EMBODIMENT 3)
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- 45 0
. 8 MAY
enbodi ment Z002 can a
. . |
mai n circui g'lcaCCOr di ng to tsﬁebe enhanced. (ENB 08 MAY L
hol e which all al so i nwar dl ext ends not onl the enmbodi nent's w, in an
there is for ows t he throﬁ ﬁnd out war dl y thy t hrough the ne 1to 6, for a
Plﬁffer an el g‘é?r.an el ectri Cgf;gf(fjegs' on of tﬁree?rfaz in the |nf’]2|r-ngde vacuum
e porti ic fiel , uf feri e main circui edge of
cont gi ntelrogoof the hol ed' Speci ficall eri ing ring porti (r)ﬁUI t conduct or, a
Tei 0 cl rcuitlggégﬂlﬂmtﬁ 1%411%;%?1@%?4&?3“1’%;? piceuPe’s hi 6dai s used 1 o
plate 1 nduct or ) at i : in the n Fig.
El ate |%Zf%irlcgi e Zs @ ﬁ:ﬁéggggﬁ’?bGMQﬁ(ﬁ e}s-,oogfl fﬁh@%zq‘ﬂ‘ﬁ@m‘ttiﬁgr:rgpgg'sggde VaCuﬁer
uf feri : xt ended ng edge - ugh the side o
fﬁ”ducltg%ﬁréggfw WiL6H %Qk&%{ ghyle @rtr@gy%rg%\;c/a?\]@(ﬁf ﬂﬂmpﬁggég«%\%g?fctcﬁhe en{j a
e main ci witha surroun man el egtrig fi e end
Lo Tl RSyl Cust Lh a propgr sgkescance 5, AT e tnaE e
time, si obt ai ned si ni . Accordi spect to t ircuit
bort | on TELHE et Borts 3e ehheces ding.go 3he Presen{]eeﬁgdé. portion of
ext ended to ne metal - Mde.; e an el ectri J-e odi ment, 5. A Og.'hg:"“t 11,
the el ectric f| rebyr i e The ot P e v R g
switch gérgrva(?l%aécbrsd\ggtm FH% 2Qrpﬂ:amqq1% Yw%cgflybufﬁfaeva@gurp Icggx%glneg
field buf r.an be enhanced SBthe vol tage,re 6 08 MY g portion 103l
plate 102%556115'%_;5%@@&%%%3 Bg?ftihe payt Zg, S%%Ssbdahl gasp,erqeotr%%%ﬁl lemer easi ng’
met al - made ing as the may be f wn in Fi ce of the
the body ﬁpé?é“ﬁg"éé‘”m‘apﬁe? ”?%‘??“’(’Ta"w“%%r%ﬁ"mm“é"%bﬁézi\“%P@t el ectric
here ca 25 as an i 11A to, manuf act ur.i e end
W Il be glqt}’gch i?i(j’leﬂ.rgug-it: g%%g%?bedtbéﬂy?trgg%@re ﬁ@ﬁﬁﬂu’{}é’ tyt he
| nventi on witD i ow Of 2 powey gt 1 (ENBOD) MM 525 RSP together with
e;awﬂngs red egﬁﬁgéfen@@l oSt %§g§knhnﬁgpaﬁﬁaratu atli2)g e eggfenas wel |
ui val ent tively show cconpanyin s accor di 1 iption
dupl i cat ed o Shiida ar PR t;?ﬁsﬁmvefrg @agg%ggﬁgm%bempi' g,Le1kbEner esent
. i L
i N por ti ons fs rg,tbﬁg,eéé‘géﬁf%ﬁmgkﬂite e %F?gér%%%gg SRR %J%w'm& t he
consi st smai e inventi ng appara' : 7S a secti nd thus th
Sw t chi ng :O kl{ifgﬁmgemhnog{\]?%l?% e It us l%g\%@.}[gdithg (Seetlonovisve of the
w tchin . 002, av switchin . chi ng a
encl L Kl L ef g7 g&%ﬁmﬁimglggg't?ﬁrﬁmﬁmgargp f At each
nt ai ne eat hing i ing sw : i ch nai ng
r 2003 cfhe mai 9 Piﬂ: ator 2oo4t?2'r " gor_ti on 2052661?2'{‘ circuit
switchin ppl ng up t 0 be
and, oneaconnectlnq li%e99££&9%x2@®@giggggﬁggyggtond
sed of
red toeagroundlng

ive rod 32 and 15 o be connec

movable conduct

potential, rhere 15 disposed @ switch g0 which can pe opened

and closed in 1inking with 2 qrounding contact 30, SO that, when

ontactiﬂ)lsopened,thesecondnmvableconductive
the

nnected from €

By the way:

thegroundingc
he ground.

rod 32 can pe disco
ed 1in the air, Of in the yacuum, or in

switch g0 may e install
jally when it

gas and, espec
Q can pe further

an lnsulating
the switch 8

snsulatind gas:
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_q7 0 8 MAY 2002 a first novable el ectrode 2011 and a first fix
el ectrode 20' 2 with their Internmediate portions connected together g@ MN 2001
i nsul ator, the grounding sw tching portion 2002 is conposed of a second
movabl e el ectrode 2021 and a second fixed electrode 2Q&22, and the first
novabl e el ectrode 2011 and second fixed el ectrode 2022 are connected to

each other by a flexible connecting conductor 2C18. The vacuum cont ai ner

2003 conprises a al made contai ner bod ortion_2031 r _openings
2031a and 2031b m".e%ftrheesfpe&ﬂ Véry RRvE éHQéFF?p?FcaI bt fom e ol %

t hrough whi mai n C|rc W tc rtion 2001 and groundin
swi t chi ng achcfé:eéa c?or 54 EIOI% ugéﬁ‘ﬁ btferond Ig‘ﬁ%h‘f%tI%FFr
cylinders 2 323 res made of cer.am

t | i ndri -sh
Ctal Ing ot §°29 % A ca3a2 L Erdnaed & %eaﬁpﬁaﬁﬁéﬁaérél”@%ié%s 4
t hrough the bottom ortlo first novabl e el ectrode

h th
2011, secord' rmovaprR=eIFedt nﬁl&?ewg anl r%?gﬁlggdoglt&et V6GE B Y Wi Second

flxed el ectrode

d haped hi el d
2035, beIIoIvI)s%%G%%%ﬁlatS"ngi’O &tgﬁgéIg?rIng?SFéI‘Baf“%ﬁ ﬁ@gggﬁ%gﬁ%g?z

Th heat hi I at 2004 d of hi 2411 - 2414 and
osin i nsul S iGR RSP 502 Slééféf?%%ﬂ%‘t’ﬁlgf%%p‘t%gn%ﬁétrm?myorfoeﬁQ )
5%‘%‘{”210‘2’2%%‘41”2%9200 raths 13 Erbhecytither 1) 240 cstgé‘i‘v%%” ”%e”t}ﬁ@sone

f haped | i 2344 ted d
o1 166" up ont e CoUPBrAGE oL The HobP=ahin Hgs SGaTa &R S L6 FeRbadtd vel y
formed in the container body,.partion a2|ng

o ond of (B Rpne 59 rfséa%iog%ﬂrfefc%ahsy%?a%%%oﬂz Phe™

h | ed f th b tt t.h
e P S O T LR Lar i B
ted by b to.t h |, ed f th 20 d t th
e 508 AT e S PSR AR

dt h 203 h I d,th t Id b ff
e 5570 1 SR tEas L %%spe” sﬁ%s%%ﬁ%ﬁ Y @aéeg%f{ feéo%ee%ﬁ g
2031b and to tQﬁsQ?Q{ %pr ceeogft e cu rﬁ 8 nber 2349 whi ch
i s di sposed Opposed SpeRing” 2 I# gﬁﬁe 1VEEpedti VY. By

cont 1] portd .Lﬂ%’%i”ﬁﬁﬁ&”S‘SI%%?%*%I%Q?'@%?O%?%E Phe EPbbER hOrt 1 on,

i nner pori phoral wall EUATACE DPoRe l“éﬂﬁé‘a”%f'akfe?%ﬁ%"fﬁ%ﬁﬁ SpeegbELEey Lhe
arger than ' The BIaHRLY of e “CreaTATLOR Col | Aol 5495: 1 Thac  RLson T or

2011a and 5 60 CSH ST DOEIR T obpbelTve f;@l.on HESElR T s Aot

and al so th@sng{tect gbclssta 042035, 8o Ho4RLed, 0.4 e %Qtern%'laeor{w?cf the

i nner surfac e |1 ns atl on Cyll nder circult i ng

porti on 2001, j 5, rawint ed, e&%&gntceantg&%hnaoggwe aLofnoLBLeCIRh spagesuh ch

is formed by t portion 2 i nsul ation ers 2321 and

2322, cyli Seald QQI”%%% 2 C shaped sealing - 99
0 B MAY Zoggh%e (gf 2391 an 235@ tﬁgmgggéﬁagﬂgrs$Ptchlng portlon 2002 is

mounted in the centyal, partjon 9fe andakeraak §neee§ggb98v assformed by the

cont ai ner body portion 2031, i nsul at i on cylinders 2 |ndr|cal shaped

seal i ng menhere 9332 2 @dotUpzshaped, sqalil nglggﬁpﬁrérlzﬁﬁ%a@%dlg%ﬂatiw mai n

circuit switching portion 2001 and groundlng sw tching portion 2002 ar

connected tQ.gach zozeh%dbgrbhﬁdgpan@ﬁI@%aq@%%wat%%%eﬁg@r the raérst
novabl e el ectrode 2011 i s connected and seal ed airtight brazing to t he

other end ofcddie-dald 0N 4364, pﬁé&%&@%ﬂ@u%%é@'ﬁeﬁ@ﬁ%&@é’@ 1 k8 o

connected and seal ed alrtlght by brazing to the other end of t1he belloms

2362, the fidsd chibxeth e setiRdes 2042 res seeBnacd 8t dvalue, which makes

it possible to reduce the size of the present switch gear.
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sealed airtight by brazing to the peripheral edge cf the opening of tﬁﬁ
bottom surface of the cup-shaped sealing nenber 2343, and the second Q@%ZWZ
el ectrode 2022 is connected and sealed airtight by brazing to the

peri pheral edge of the opening of the bottom surface of the cup-shaped
seal i ng nenber 2344, respectively. As in the conventional vacuumsw tch, to
reduce residual stresses which occur in brazing In the connecting portions
between the insul atjon, cylinpders 232| - 23 made of ceranics._an

met al - rade nenbers%#dtﬁé‘éoﬁﬁe%?%ﬁyf%%f%fﬁ%%€§§h§5189 fh%i?w%ﬁ$#g¥%nﬁ
coefficients of thergg%rex%%n%iog, %he ggger&gls gnd gha es of the

met al - made PRETHES RISETBE “SelGeted  praBarty o Tha® i8Rt Ry Fings 2411 - 2419
are respectively placed over an area ranging fromthe outer peripheral
surface of the ' cylindrical-shaped seal ing nenber 2331 or 2332 in an

i nt egrated I er, .t he nei ghboring portion of the connecting portion -
50 08 M&@Eggﬁgﬁﬁltﬁéen the insulation cylinder 2321 and cup-shaaed
seal i ng nenber 234I,wandlove% tge neg hgqgiﬂg%ggnpion%ﬁpf %Qet% nn%cging
portions between t A& i nsdPat PohScyTiTitier s 232100 D43 Und SUP-"Shafs

seal ing nenbers 2391 - 2394: and, the outer surfaces of the yvacuum
cont ai ner 2008 &HE% % d§%$%%?F§88gl§8Tg'ﬁﬁé‘%ﬁi n%%“ﬁé??‘aé*fﬁﬁ“&ﬁ?@r

sur faces ofr}h %%§hi%q rings 2411 - .24l 4.are c vgrgg wih the resin
insulationalaf = 2045, except for the Bo?gon1si &"en por?lo " of " the
cup-shaped seal.ing nemhers 2341 and 2342 as well as the circuit connecting
side end p5?€P&ﬁ§g&P Fﬁg'fﬁrst and second fixed el ectrodes 2012 and 2022.
The cushion rings 2911 - 2414 are produced. by nol di ng_conductive. .rubher
according to a conépeisl’gﬁo%wgr}o?%igﬁﬁrrr%?ﬁ%gérﬁ%,tcf r?g‘tehgrﬁls)?rc’igaems OaC{lemetrher eof ,
the inside dianeter_aof e cushion_ri is set slightly smalle an the
oUts! Qe di renSl BB aF L] ot A REPESE Bir R it b T LA il Lhe
vacuum cont aj ner. 2 .. The shapes. e.sections t he,.cushion, rings 241l
YISA'S are H0uAT RoR bR oA g Shet M R T S e SRR P e
section shapes of, th ushi ri 41 2, i an tion
covers theéﬁh OB@PFF%H% %Pbgﬁé’i%§%1§§%%ﬁ%%yF%ﬁ ers §§2@é?953ﬁé§gﬂﬁg$eas a
Yl portion .covers the, e | f o] I ri | sur es of the
cup- shaped 1255(61?? r‘?éldnégrrbgrggggégl}lgﬁZl%fél&g‘%hle#téﬁ sdlOp eerglglrggrlrgtoé“r%lésgl%et lc(%)pfgner of
the X1 port] i S u Lth a radi | l.er e~ t hi .this
cor ner, whéﬁggyé ﬁhgngﬂﬁg %%sﬁ?bﬁJgﬂkéén%%?Pl ﬁdbggﬁiggréﬁﬁ%ﬁﬁpggﬁ?ﬁc% t he

vacuum cont,ainer; 2003, ,the elr /a¢t fLectigh dai nobhi §oc0pper, gan, be buffer ed.
- 51 roTen Ty

silicone-system rubber, respectively.

And, conductive material such as conductive resin 1s
molded into a box shape having a similar outer shape to a mold
60 to thereby provide a grounding conductive box 90, a vacuum
container 10 is stored into the grounding conductive box 90,
insulating resin 1is poured into the interior portion of the
grounding conductive box 90, and the above components of the
present switch gear are unified into an integrated body by the
mold 60 that 1s formed of the insulating resin poured. As a
result of this, the conductive buffer material 91 and insulating

buffer material 92, 92, 92, 92 are respectively held by and



0 8 MAY 2002 And, the outside dianeter side of the Yl portion is fornmed ~-~
a conical surface in such a manner that the thickness of the end pop §iMAY 2990
the conical surface is alnost zero. Al so, the corner portion of the inside
di aneter side of the Y1 portion that adjoins the X1 portion is chanfered in
order to avoid interference with fillets which are to be forned ~n the
connecting portions between the insulation cylinders 232 - 2323 and

h d | b 2341 - 2344, On. th d, F 24B sh
ThD S SR ad Tt ?ﬁ%ﬁr&mt&&%mb@ ST CR AL fhﬁh'ﬁ?ﬂuaﬁlsé e

ortion covers the end portions of t atlo i nders 23 2323,
Bhereas o YonSurtism Koberd Theetinas pte%tﬁ}?er%ir sk gk Fie é9|

i ndrical -shaped s I|n menbers 233l - 233%&' t he en% face t isto
be contacted with [? cojh? ai e]rS B Bort Ofbé"f%w Sdedi Gngt“&im 2 The
out si de di aneter side corner he X2 ort| s rounded w t

orml | er ¢ haRPEHEE L FF BEHSE - of X APSVBGThERe - \ihe FBEyS U RDEBECRF OREr 1 ngs
2413 and 2414 nted,into the vacu n1c t ai ner 2003 t he eI tric
field in (RS SorharloaieBe bl Fere G LI CORRS SIErtiPon 6f thRe | nsi de
di anet er side of the Y2 ortiaon .that adjoins the X2 rtjan Ll as the
corner por EPOACGE P het SHE (it 25 %Spsésgc?flv%h@ Roiiad 3 Bheofusstlo
avoid interference mnih fillets which are to be formed in the connecting
portions b@?ﬂ%@h”?%E nsulation cylinders 2321 - 2323 and

cylindrical -shape seall rs 2331 o 332 as wel | be

cgntalner body BodT?b% 5&fﬁpn8FFXEP ﬁ%%é%a%%&ﬁ|ﬁﬁf?ﬁéﬂ§ §3§T

2332. The en Y 200 for d as a urfa e So
Zhozr e Bhfatet ity 5 §e88ﬁi?5&?8d b e Bhreah %rt%&iﬁfplﬁoaﬁfiﬁ 5551, The
cushion rin 411 - 241? re respectivel S d t.o buffer .the co e tration
of the elegg?F TFHEPES i R f&?%ﬁﬁeax%) Sﬁ) r§1 @&5@ 8F“tﬁélWéP8 de Iayers

f d th d rt f |.at | i nd 232 2323 of th
Vacuum contBFetS 2005 B 197 1 t@&l%?f‘*s‘é‘#bﬁa? 1R har G SOF PRE

brazed fillets for i-n_th ect. rtions_between the insuylation
cyl i nders 932th€ nfg%g6gnao %ﬁ qﬁé gFg'%%'Ebﬁepﬁﬁ HCE RN Ui ﬁ% ghas 241|
- 2414, further, not on y_gcan prevent resin fronpenetrating into the brazed
fillets whBhPRR 2% hCi ST ation | ayer 2043 is formed by cast mol di ng but
al so can buffer thg contracglgn stfeﬁﬁ)of the . resin Ig?glatlon Iaéer 443 and

thermal stresses prod%ced Tque to varlat%8ﬁ§NF#3 gﬁpe? r'e’ wheh ot

€ power
swi t chi ng par at us 0 The rCU|t tchl rtion
2001 and g?gundl ln&§%&£%n%ﬁ%é§é(ggs are assent m 6 é %acuun1
cont ai ner 2 e | 4 ar d n, he
abovenent i B%ggl<r3r}énhcne%léQégyt%J ar e fcloxned C4C it agaggén@f}e{% a\S’dbeen

after thencohhgcresh nfﬂﬁeoamd %%rcagéﬁcﬁvéogﬁfg 9o LROLLESLASDY

cast noldin OWer sw a ara us' ’s ture

above- ”E”t&ﬁESQjﬁ?%%%ﬁggﬁﬁglﬁ ?ﬁggggﬁ Eehes %%%'%%%@etgo&hﬁ.B ﬁ%%%&

pOI’tI on of e vacuum are USG orm e maln circult

swi tching por i gn 200, andodt QUAGLAG, Sultehi g POrAL b ARAZ sesERgLhYel Y.

the cushion rings are nounte
93 is disposed opposed to the second fixed conductive rod 31

through an insulating layer. And, a terminal for voltage

detection is disposed on the outer portion of the mold 60 to
therebyelectrically connect themold 60 to the conductive shield
93. By the way, the components of the present embodiment 4 are
given the same designations and thus the description thereof

1s omitted here.



0 8 MAY z002 outer peripreries of the connecting portions between thegg MAY 2007

i nsul ation cylinders of the vacuum contai ner 2003 and netal - made seal i ng

menbers, and the outer surfaces of the power switching apparatus, except

for the term nal portions and the neighboring portions of the sealingly

nmount ed portions of the novable el ectrodes, are enclosed by the sheat hing

i nsul ator 2004. This structure can prevent the strength of the connecting

portions of the vaguuntgontaige 2003 from bhei ng_ | owered_and ca reduce t he
t-dnc

necessary i nsul ati Off"di betheet s KEYG dﬁ@rvéﬁarﬁfngpidr%q < 30F the
tch th by. b bl | th | t
PGt i ot GAIRE OF 1t bt CHIRARCIToRS + [l e R SWE o RR o o dt T hh ral |
t Furth th hor t t th
PRt orror patts giet rtfﬁgrlp&%@r S EelRFRGtRoEh ga?ﬁ§g£E§§%§s§£t%§1 bresent ¢

t Kk h l,i
icr ease | 1RO TIGH AGA05F: PORe P TRe potr 't ol ngﬁ‘apﬁ%ﬁe““”
Th f t t t 1
NI ghly saf &R LFcPaL et ha dal® CEROPRer fEFoaSy Sgs%p?%‘%?aﬁs T oer
tchi t t t d h I t
v t ohes cOMMBEOBIITG o prasd conpased ot “a PAIT of porelohe: that (s, a
main circuit smntchln ortlon and a grounding switching portion. However,

this is nottPWTEtiS Ct¥or exanple the power switching apparatus nay

be structured such t hat i es elepment $4 ltChes corres ondrn
nunber to three phd$&s unlﬁreglgslﬁn |ﬁ¥§8r3?% 1 PBayEY %é ot 2002

No F~. g t f th f d f ti f
the power” s tEREg SR R o e Ry 1 53 tﬂﬁ‘%t“oie%a?r{'%atw“’%")y“ °

di ff t f th t F th

Lt forent o LS, RoNETe SILL BNl na BTR ALISISboN LK 9,28 L0- Ul
switching p tlogﬁgg srdevcl)l t he cont |ner ggdy porti on gog}agLan openi ng

2031c forne Frr%?efrxedﬂgiegt eg201 srd@ s t&dd h srze o the
arc shield 35, and gnetenl th&harﬁ shre%d 2035 5. ﬁ nnefted Q%a Azing
to the perfgngﬁgﬁ 5 88 f Fﬁe openr%g(ﬁﬁﬁf%Fm$h ﬁsu §t73n d@ 322
gradual | y decrease n di a %e%oln t he nelghborrng portion of one end
portion therésf* k‘thglrnsulatron cylinder 2322 is, in the end portion
t hereof, eaual in e.Lo t he Lnsul n cyli,nder 2323, Since the. present
nndification i's st?ﬁhtured A fh% agfig né%trghed nnepe the %up §né%ed
seal i ng nmenber he conng ted to th 4xed el 8¢ de 2 PN he m
circuit swtX rh 3‘16’§rtr|08‘n o@Pd TR 4T s lbe OEJS? d 88 -t'hé" cvbﬁ-%naplleéd

seal ing merber. La be congected. 10 ¢ @%kte@?e L&) egtLode 219% o0 f0¢ graundi ng

swi tching portion poss e fo teduce fhe number

of kinds Otn§§%ka%e%queE§ch(EHQQPHNENIE%@ insulating mold 60 between

them, this arrangement acts as a capacitor Cl and thus, in the
conductive shield 93, there are stored electric charges which
correspond to electric charges flowing on the bus side.

A circuit to be grounded through a voltage detecting
cable 94 serving as a capacitor C2 1s connected to a terminal
which 1s connected to the conductive shield 93 so as to detect
the stored electric charges, and an LED and an element or a device
capable of voltage detection such as a voltmeter are connected

in parallel to the voltage detecting cable 94, whereby the
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Now, Fig. 26 is a partial section view of a fixed el ectrode puII-outDBNmymm

portion of a conposite vacuumswitch according to a ' second enbodi nent 13

of the invention. Afirst fixed electrode 2012 termnates in the interior -

55 0 8 MAY 202 portion of a resin insulation |ayer 2042 and is connected

t hrough a connecting conductor 205l to a bus side connecting term nal 2052
And, a second fixed electrode 2022 also termnates in the interior

bortlon of the resin ul ation .l Aver, 2092 and_is ecte th r.oug
connect i ng 86%85&?0r éG%f ?%”%n?o s.88“§885é¥ ndQ?QT q? 555&C eéh t he

out er per| oad_side connect ~ ng ternlnal 2054 in the interior
portion of iXFSElNe?HsuTa??%%tf%@%lvi%% there is disposed a

cylindrical - shaped VO taqe d|V|d|ng b %np%%c%Q%§Pfo€ ,_Ita%e d tectlon
through a support iHsU atlose565%m|n su%ﬁ farmer tHat®it" S s dEAXi &N with
t he | oad si nne ermnal 2 nnect %gg%he fi rst fi

el ectrode 2 %E% 85%%25??H55céﬁHﬁcﬁogéfd%fg d“Hﬂ§°§ ¢dfin ecﬁl f?&Fﬁlna|

[
2052 together, as,we s_In_connecti,n the s fixed el ectr 2322,
connect i ng 88%568# cgﬁgédﬁﬁalY%é;l“Jﬁg ectlng Rk n%ﬁ%?g %ﬁgggaether
their resp ct ve he pQriions are f sten el her. usin olts Q each
havi ng an Eﬁap%ggSecjlon “9g fceP % gg%ngg% %F éﬁﬁﬁ fZQ%
struct ur ed 'ntt he, above: et aned aper, L ien i 15 Ak f 2 retsl, ol d
for fornlng "aresi i nsul 8 Fdn I"fayer in "SuchPs ﬁanne % t heS VACTIA
contai ner, main IrCUI S 'tchin ortion. and qroundin tchin ortion
are unifi e8 atal% &fegra ed %%%%th%ae?ef}%atper ghec%% ?%%Jrﬁ’ ran e gl Oance
In the reIatl '”ETS'OQ g{gétWQ'Ch is allowed in the position
relatlonshlps be?meen“?ﬂe respec%lve novabl e el ectrodes and fi xed

el ectrodes that are determined by the all owed stresses of the respective
brazed portions. This is because the - 56 0 8 MAY 2002 connecti ng
portions ngM@S &EﬁTférst fi xed el ectrode 2012, connecti ng conductor 205l
and bus side connectlng term nal 2052 as well as the connecting portions
bet ween t he second f|x ? el ect rode 20221t%$nnggt|ngcgonductor 2053 and | oad

si de connecting t ef'm B “%o%%“%%hlﬁg-g& FRehdt Th. RS exanpl e,

W th a pr°§ﬁ5089h¥§£'§qoﬂhjuaug& Bl toa%EUCE Ct'%:g?%%ﬂﬁ%taﬁglna

portions, g connecting cond us-stde connectlng t'er

2052 may bg, fife peci 958%%6%% "pR3n é' £§m$¢Fc§?%899 £w§891%%b IQQ%nZOZZ

connecti ng con UCt or SI de connecti ng termn al

connect ed Logerbey Lespectivel &8&8&@@&%@1'&;@1(; | g u0ich g Oads to

t he net al 3 structuré can enhance € pro uct IVIity o e ‘pour er

s tehing agearatis.and, eduss, bbe. pROUCact Ui na.cost. Lhes sﬂfmgﬂlsa%eé' nce

the el ectri n the nei oring portions of the conductor connecting

port | ons caabeabytherah, 8 dalsknesses Nl bhsopartions Al thagkesin

i nsul ati on corresp to suc ortions cam be re gced

whi ch in tun. pekes aémp%ser%b%dmgrsﬂy@@ré&e SIS 9Eobhe, ROVET: SHiiLEhi ng

appar at us.

device movable electrode, and a flexible conductor are

respectively stored in the interior portion of a metal-made vacuum
container in every phases; and, the outer surface of the vacuum
container is molded using an insulation, the molded surface of
the vacuum container 1s conduction treated to thereby provide a
grounding potential, and the vacuum container is connected to the
outside through an insulation bushing. Now, description will be

given below of the present embodiment 5 with reference to Figs.
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Al'so, since the positioning of the voltage dividing electrode 2055 wjgtmay 2007
respect to the netal nold is determ ned by the position of the | oad side
connecting term nal 2054, there is elimnated the need to position the

vol tage dividing el ectrode 2055 fromthe nmetal nold side, thereby being
able to inprove the efficiency of the positioning operation. Al so, because
the - 57 0 8 MAY 2002 voltage dimding el ectrode 2055 can be nounted at
an arbitraré gocsii L'%on in tg§: | oad si de connecting term nal 2054, the power
distributidh 8F9the: i At8ri of port ioA"6f VERE Feditt PASGPALI B TRy &3 421 can
be easily optim zed, which can contribute to .reductiq)? of the size of the
powner swi t SAPHGNApPat TR s . T NEY Sthe 1 AbEVEC et i ECOH2 L t He? VOAIMRGY @A di ng
el ectrode is disposed in the periphery of the |oad side connecting
ternminal . Ho®ever, *fh?sSt en%%)‘:tlliorﬁ tvéfeiwvgfbﬁg? PO eXaff %, there can al so

be enpl oyed a structure mwhich, .as showm mFlg. 27, ere i s connected a

capac t o) 9006 1 o G COMmECH g 2 SAGHEEG 395 e bulghs & TaddRy | | ne
2055 and there is di s&gsed. a czipaci t?r term'ﬁal 2061 og t he_outside portion
of the nol §ONFALBGSe"Whel €% AR 1C50alT 1§ BT hd"Sh5Hci t 8P 2bbE"q 5L %et™ ar ger

th fl [ ity het | ect rodes. fl [ ity bet
phases,  t hE"FoT¢a0ET CAITHAe a8t Lot b eoen RATT e hE BIe: SraY Brentt o y
adj oi ni ng Qhases are heing electric II)E chgi%ie.d. Ag has been descri bed
her et of or e -'R ?iré‘fé%qr,tlpﬁlsar%%ﬁcctﬁvgegé’_r QEcorUi Yy £6°t e Amventrom e
and ol 05 nGtar BT IETM THE T S be S d =T G U EE A b SGFoUHAG
i t chi [ . ively di i t hi t ai th
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f d th f f t | d.f oyndi th by  bei bl. t
onl v to SeEUERaT SUYBa S A Fot PEAUAE The BTEALTET ALNESE 88 TEVIGSS My
2002 interi i f. th t ai t hat id dj tential
as Lo prevEAT BE GRSGRHSP AUl £7° S RS WRGPEOBI R I nE BT O /bR (161 of
th t ai i s kept hi gh to t by elimnate th d f
D e o et S Kol LR L PR L S, st e for
to b [ i sh whi ch i.mpl i f d k t th t
ui toh goaPto L ey SBYA T CHUCES MEBASaIcL FORERS of the swi tch gear as. |
wel | as enhance easil hth fr ed%mof 'ngtallati.on f the switch gear.
Further, since an 'Hs%l%tji g gas §ﬁicﬁm%g gpeyty s”h&ﬁeug%a?e‘\f,\% ‘Eﬁé%cﬂqrng and
trol of _t itch be facilitated. ;And, i itch

sccor ding F8 HEThAI b, U SanerR et RY AlRber Tor B SctRTEs I

ti i ' hani d b t i f
conduct or “BoAREceT g Eer ALl -Fort rondudh HeEPBdsReBt ot STRARKS. ta L hi <.
g

e
as a
a pl uralityéhgfs SN ngealgscc OE% arka geg ig ? dsééjf] n. a_frr!i ted space
and can be ponﬁe}g{}eé to a ’bus,aaq} er'eby gei né a ?‘é %(o en aa"lnlc°es_ t?rC{n er the
freedom of ﬁ%ﬁ%é&é‘%' O QfqdA1e 18t Clo B8aM-0 UL EAS 021 N 2B £ GG,
accordi ng to the |nverPf| on,

that they are respectively inserted into their associated holes.

In Fig. 13, a main circuit switching device fixed

electrode 1004 and a grounding switching device fixed electrode

1007 are respectively brazed to the center portions of the

insulation cylinders 1018 (hole A) and 1019 (hole B) in such a

manner that they are respectively inserted into their associated

center portions. The main circuit switching device fixed

electrode 1004 is connected to a bus 1013 externally of the vacuum
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there is disposed an external sw tching device which can be swtched iq Y 2002
linking wwth a grounding swtching device, and the switch gear is grou 9&@
through the external switching device to thereby elimnate the areas of the
interior portion of a container that provide grounding potentials, which
can prevent a ground fault fromoccurring in the interior portion of the -
59 0 8 MAY 2002 container. Thanks to this, the reliability and safety of
the present switch g can_be enhanced, the structure of the swi tch gear
can be si mﬂqnftiaéfi‘eénggfsréde‘“’l&b}r%a S NS OGuEP6ANEBEt 9BY 1T he St G ch gear
can be reduced, the frﬁgdom of installation of the swtch gear, can be

i ncreased, HREHEREChAAA!T hY GATTOMT di° 6F TRESEWFELAN gedPieak’ b
facilitated. Also, .in switch gear_ accordin the invention, a plurality
of vacuum COHETRerY 82&{5@ AT ‘f%acod%ta&ﬁl%rnggégat ed body by a nold. Thanks
to this, the size of \tmne switch gear can be reguce . and _.al so the freedom of
instal lation of th& sWEcAPER&ET W nerdsset M, 4% 8Nshi'e cPRfRar
according to the invention, conductive nat e)rgj al sugh as conductive resin is
Tol ded | nt & S0y PF I BAENGT Tt a Rl 5 Do SR 1 64 fiafeby CPotth a
groundi ng conductive r(enber.zt g.vac um cont ai ﬁ?r iiestor d i@éo t he,

groundi ng CoRdhet FVES WenFer FCaAlYt e A e VaRT i et Q& At MAPegPae et Tvdy by

a nold in such a nner t hat ég raundi n conductive.nenfer.is exposed to
the sur f ac@Tof-TEHE S AETURPRORY bf HETC! Thi S TEAH CPABPIFL AL LR or Hatd on of a
conductive | ayer on the surface of the nold \'gh the.switch gear i
manuf act ur ETWEGRt REFT/ | AN SUF t T Yeart AL &6 dﬁﬁglFolPﬁﬁrF?\@elrﬁt?%né‘ea
conductive nenher .to be enbedded such as a netal shield is enbedded in a
ol SucH 0 CY Hret 205 (BHE8<aa PoPir GuBRorde HEHadct oF £ T9or oby
being able to realize a ci rcyit equi valent to a capacitor. This can
facilitate $h&Vhredki ﬁge-v%ﬁ icah GAWF2B02 operations of the conditions
of the switch gear such as the voltage detection of the sw.tch gear. Al so,
in aswitch gear ad6rdimg e T Thventt bt gﬁgﬂlﬁﬁl“boovrﬂbéien%]rg?gr%%‘?/er ed
w th buffer terial tha arewunified 1S .an i rllte raﬁrgd bog%/ ﬁ%/o;l nol d, and
the buffer e APl IFQUAGIRY bS Bind B WieH hé L SEUGRTEDRYRF nkYC Arfif Srol d,
which can prevent the mitual, Separatigp between Lhe vacuum contgl ngr and
a flexible conductor 1010 in such a manner that they are free to
move. Also, on the opposed position side (in Fig. 13, on the upper
side) of the grounding switching device fixed electrode 1007, a
grounding switching device movable electrode 108 is inserted into
the central portion of the insulation cylinder 1021 (hole D) in
such a manner that it is free to move in the vertical direction.

The main circuit switching device movable electrode 1005
is movable in the vertical direction in Fig. 13 and forms a main
circuit switching portion (1004, 1005) which can be contacted with
and disconnected with the main circuit switching device fixed
electrode 1004 to thereby open and close a main circuit. Also,

the grounding switching device movable electrode 1008, similarly,

1s movable in the vertical direction in Fig. 13 and forms a

- 36 -



nmol d that could be otherw se caused due to their different coefficients of

| i near expansion. According to the inventions, a main circuit sw tclihMAY 2002
portion and a groundi ng switching device grounding portion can be arranged
relatyvely freely In the interior portion of a vacuum container. Thanks to
this, there can be supplied a vacuuminsul ation switch gear which is
conpact, can be manufactured at a reduced cost, i s easy to handle and is

excel lent in performance. According t [ ntions, since a vacuum

ceal | ng st G CURAON TakEsh e Shaseon rOTH PRYSTHERER T RS SPUEEE Rt che
s4aitch gear, can be carried out .by vacuum brazing,.the manufacturing tine
of the sw t"Gfrhyéar ﬁ%%cgtcﬁjfégﬂtér%%ﬁ (9 CUAFL89 %élc%‘fr}yen%o\%{&ﬁﬁn% J@b%i ai ner
is structured of g pl @hglity menbers which are divided properly, the

wor kabi | i t P& RESvadtddm cont ai ner can be Inproved. Further, since the
vacuum cont ai ner iﬁgmade of .nmetal

be set large optior f1§7° ﬁﬂ?ﬁﬁfnﬁigggg?ggggéfggﬁga?E}%:%%E?%%ugén?ﬁ%géﬁgg e(r:lgg

Fixed <612 g BonRYS 2005 1 castt ade IRAPrOE Y G A ESEHG B0l b Tibbabl o

ar oundi ng’ SR FG BBV CBL AUVABIT DUBEL FOde < i 1A EoLGRABEL D127 i xed

cont ai ner 1 GGtk G6 GRI G UBHRGETT R B FEk.o REVBP1 T SLERE) SaF TE-

brazi ng Op%ﬂ%}%8Q6giﬁgﬁig€ﬁgygbfggég£ %510 Qﬂ&?D??qﬂﬂﬁ?QS,thebellows
1006 not only seals the interior portion of the vacuum container
1011 in an airtight manner, but also allows the main circuit
switching device movable electrode 1005 and grounding switching
device movable electrode 1008 to move freely in the vertical
direction.

In the present embodiment 5, as described above, the main
circuit switching portion (1004, 1005) and grounding switching
portion (1007, 1008) are stored as a set in the interior portion
of a single vacuum container 1011 formed of metal; (in case where
a switch gear 1s composed of three phases), three vacuum
containers 11 are arranged and they are molded all together by
an insulation to provide a mold 1012; and, the surface of the mold
1012 is conduction treated and 1s connected to the ground.

By the way, the term "cylindrical shape" used in the
present invention means not only a simple cylindrical shape but
also other various cylindrical shapes 1ncluding an angular shape

such as a square shape or an elliptical shape regardless of the

shapes of the sections thereof.
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Al so, the reduced nunber of vacuum containers can enhance the reliabil§ MY 200
of the airtightness of the vacuum container. According to the inventions,
since there is executed a positioning opera Lion on the connecting portion
of a netal -made vacuum cont ai ner which is nol ded of two or nore nenbers,

not only the efficiency of the brazing operation of the vacuum contai ner

can be enhanced but also a brazing jig can be sinplified and the brazing

posi tion preC|S|o?ﬁ%%gﬁﬁéﬁgtggtﬁ?Q§ﬂ§%ﬂmF$&c96§én%ﬁ%%ettqakgégqglgggu

because, in a por an eleciric eld intéensity bec s high,” a

portion of a.netal-made vacu Crti [ xtended to thereby forma ring
portion for “Bafféren O%%%P e@Irqu%d ?:Ogsej,g?ﬁegre u@c%qﬂgc Sf'dilgf:glpc(%rp%rétlbotﬁfer ed
wi t hout i ncr. in n parts and.t the volta resistin
perfornancélgﬁgfhgoégft%ﬁgggg?g%%ﬁ' éﬁghﬁ§ﬁ§2§3f|8055@030 =
apparat us accordi ng the invention, since the neighboring, porti of the
connect i ng CL?SS' iOns %@tﬁgﬁ ﬁ]%qior?g]&lcg??gng%cﬁ/ i%rqge‘r’gc%lfm i t\‘?égﬁﬁrc")ﬁnosll
cont ai ner and,_netal - made. v nt ai : are coy t he .cushi on
rings each%ﬁﬁ%gaggkggﬁgd% ﬁgggg%§§%¥ﬁﬁggaég%&aégl?ﬂéthgé?g’gﬁe ST may
2002 ring-caover [ti0 o) W he. vacuu ont ai,ner outer
surface, argeeaEO\g/ngk(g:l)eV\%Eﬂfcithdere?%gépﬁofﬁ%h?aé? on' Ilz%/sur %rom flﬁ%l%r&t N

t hereof , the can ton. he el ectric fiel he,_ out er. peri phera
edge porti&%§ nggﬁéﬁﬁiéﬁg%ggf%ﬁﬁ%b(1%1gﬁgvéggngéf %%e%%r?%%ﬂggéén be
buffered. Al so, p r i.tchin ppat S_can prevent resi n
fron1beinglB&HéF%g§8d£§%?§£T%@&%r5%%%’g%VlgF%pggfgoﬁsg%%%n ?%é%?gﬁ Y

i nsul ati on %a er.rs formed by cast nol ding, and can buffer the contraction
stress of tHEPFES< n insul ation | ayer as well as the thermal stress thereof

due t i ati iR L th t i tchi t
s in operati on.  APR" 1 RETE SEpaL SRS bRy B R Gr T e GF ERELCONNICE Vo
rubber cushion pi Q%%:e%f%@é%%{)e 22460 B 'aﬁﬁ‘em{é%e ﬁedr 98[1§d%ég\{‘iisq/egfch%[‘sﬁoelrd

insul ation c?Finders, er end portions o e CO ru

cushi on ri ngs cougr.dhie, guter peripharhes g the MelAlmade, vaguum,
contai ner parts, the ené]portlon corners 0O he  cushionrings covering the
outer peri al.and_porti 0 . latio inders are rounded with
a radius_s%?%%ﬁﬁygénﬁﬁge%v?ﬁgﬁq%ﬁ%htE%gﬁﬁggéoogaﬁégépresent corners, the
end portion outer peripheral, sulfaces, lokhe gushign 4pags; coyering the
outer peripheries of the hetal-nade vacuum container parts-are respectively
formed in ac600iaal Shil@ced Bl ol § i ACkRESS, Ol die PLALSE! INg 2Nd

t her eof provideS alnbst zero, and t stepped portions of the inher

peri pher al S t he, cushi rings t] C ered with a
d~mensl on f%&'%?gghggi?he %innnéggﬁi% tﬁgﬁgpggzgggi%%%%%df{§ﬂ25 T the
connect| ng.fBQHe#jOBE'c ks Q}J{[eh'v%cﬁuﬁ?’ ontQi@eMY).flgEEnSEéufxgé‘lgael’]teﬂn'e
concentration of the electric field ~n the o;:~eperipheral edge portions of
t he fiIIet%r%gﬁged in the connecting portions can be buffered nore
positively. Further, the respective one-end portions of the conductive
rubber cushion rings cover the outer peripheral end portions of the

i nsul ation cylinders, the other end portions of the conductive rubber

cushi on ringspedYRENtThE) outer peripheries of the netal -made vacuum
container parts, the end portion corners of the cushion rings covering the

outer peripheral end pRLLEOASHOf6 the-dRBWALIORKEY L hPERE SoAT SriPuded with
a radius slightly smaller than the thickness of the present corners, the

end portiopgqQfithe: SHYY @Rcrd A GALebENthd REt QULREGPSHRAG! L&Se pndhe

net al - made vacuum container parts are respectivel y formed in a plane
sur~ace Whiigheinb1bPEET S€GIRe Wrih ibhe1gxbakc Al p&stdnb Amehe st nsud atdyn ¢ rl
i nder, and the inside diameter side end portions corners of the Gushing
rings coverithgrt B@mﬁ@p@?cbmﬂodsoa& phet Serhdnere RAT icpReEabogindRces of
the cushion rings as well as the outer peripheries cf the netal-nmde vacuum
contai ner gant sxahgl& espRagiiuseky: coRM @R 1Weth (a0 dh mensjpn1bangerogdian the
di mensi on of the brazed fillets formed in the connecting portions. This
structure eanpBuktere8D)ecROsi ity aladie ccoreentrat pon obcidie wlecdud ¢
field In the outer peripheral edge portions of the fillets formed in the
connecting portions. And, since the connecting conductors for connecting
the el ectrodes of the el ement sw tches t? t he outside of the power
swi t ching apparatus are connected by fas %nTng means in the

e
n
e
I
t
o



- 64 0 8 MAY 2002 interior portion of the resin insulation |ayer, QUWMYZMZ
produc:.ivity of the power sw tching apparatus can be enhanced as wel |l
t he nanufacturlng cost thereof can be reduced. Al so, because, as the
fasteni ng neans, there is used a bol t whose head portion has an arc-shaped
section. Thanks to this, the electric field in the neighboring portions of
the conductor connecting portionscan be buf fered, and the thickness of the
portions of the.resin |Hsulat on_lay corre ondlng %gﬁthe resent

I

nei ghbor i ngBortitens “Cafi<Bec ?Edﬁr&%d eo & 8 5°r @ ch%e? HE Ssi ze

f th t chi t rth t d
Vol tage di Vi UTTG ‘el 6cLrans Ph rRE ﬁ‘élroe selr St %%?ﬁéﬁeﬁIrﬁ%'m L
duct thint | at I d di vi di
clectrode 15 tL“be"f%oé.ef%&LQF%‘I@%I%‘%%%I%%? c.o Laive" W%%%%II‘%@@
duct th d t.o di
cl ectrode dif EhE SRIZ BP™S FTS! “Nor B AT ch mkde T EoR3Sarbrart 6" HpY ove
the effi f th t I
i vi di ng. elt8E BaEPEa Be I’BSE‘% %”de REh i POF esBEe heth o 0298
connecting conduct.or , ogentﬁal i R{I ution niS pﬁg{n er,i or ortlon of
the resin ISt 0" Va? b g&ﬁ} 7edPEasT ? as Sgytﬂ% btk

t chi t be_reduced i it t
por i on of THer 6den PReUrarTon 1 b ihgre  Paarantl % P Eat 41 i ng

capaci tor uch th ne elect aode th r eof |s p§qone ted t

connectings%%#%ﬁct§§§§aﬁarvf %ec%ros W? fr cFFQ I's g f%%a 1&%§8 MAY

2002 larger_than a flgg Bgdcagg betmee el ctro%es as mel as_ bet ween
he~c n

phases wit P5espect ™t 6 NNECt nga%% Vc1aucc B Sra7CRaARs Tt BTt P 2V t age

detection is p SSIb|e s si de ar, .nutual | y adj oi ni ng phases
are under o BOAS cha%‘ eg@a’égaifg RIS ST NRT 1S CLAIMED | S:

According to the embodiment 6, not only there can be
obtained effects similar to the embodiment 5, but also the body
member 1023 can be produced simply by cutting a pipe member and
the end member 10227, 1022B can be produced simply by cutting a
plate member to thereby be able to manufacture the vacuum
container 1011A easily. Therefore, the efficiency of an
operation to work the vacuum container 1011A can be improved.

Also, since a vacuum sealing step, which takes the most
time i1n the manufacturing process, can be carried out by vacuum
brazing the connecting portions 1024 between the end plates 1022
and body plate 1023 respectively forming the metal-made vacuum
container 1011A as the final brazing surfaces, the manufacturing
time of the vacuum container 1011A can be reduced greatly.

Further, because the vacuum container 1011A 1s made of
metal, holes A, B, C and D respectavely serving as the openings

of the vacuum container 1011A can be formed easily to a desired



1. Aswitch gear, conprising: a switching nechanism a vacuum cont ai[gﬁzmw[fm
storing the switching nechanismtherein; and, an insulating nmenber f
covering the container, wherein there is formed a conductive |ayer on the
outer surface of the insulating nenber. 2. The switch gear as set forth in
claim1l, wherein the sw tching nmechani smconprises: a first fixed contact

pi ece; a second fixed contact piece; a first novable contact piece
contactabl e wi th cemvabl e fromthe first tact. piece, the
first movall'écon ag%/ mg T f?i—i(r:%‘fll)? cloznen’egb %%ﬁ:? & Sdcont T1Xed
contact pie and _a_sec ontact pi ntgct able ith and

r enovabl e fdf Vrhcteh léSSoﬁg Fﬁ%%g &%Zg’ct apjinec:cgr%g&t % AR
forth in clalm rt.her i Si ive n

el ectrical I y conﬁecjfjedtﬁ od% EHBFI rsr}r]squlia%eg)% é?l&gpl%ro‘%ﬂ& Uh
el ectrically connected t.0 the se rmval ont ce, .and - B7 0 8
MAY 2002 a%%’vxl/ére §| g ebletﬁtﬁgd%e?rg ‘ﬁr@ $W§€%h*‘g AR VaGDle
fixed cont acltect%l

e t n.cl further
conpx~. si ng:” an &ife 180?’ andt %we&ggégv%neca%vﬁoﬁcﬁig% TH tlrﬁ%e g§ Ot%aq he
second nDV%QJ OQt%CEmBrSSSd in the assembling efficiency.

(EMBODIMENT 7)

An embodiment 7 according to the invention also employs
amodification of the structure of the metal-made vacuum container
1011 employed in the previously described embodiment 5; and, the
other remaining portions of the structure of the embodiment 7 are
similar to those of the embodiment 5.

That is, in a metal-made vacuum container 1011B according
to the embodiment 7, as shown in Fig. 15, a bottomed
cylindrical-shaped body member 1025 with one end side opened is
combined with an end member 1022 for closing the opened end side
of the body member 1025; and, a connecting portion 1024 between
an end plate 1022 serving as the end member 1022 and a body plate
1025 serving as the body member are brazed as a final brazing
surface to thereby realize vacuum sealing.

According to the embodiment 7, not only there can be
obtained effects similar to the embodiment 5, but also, since the
end member 1022 can be produced by cutting a plate member and the
body member 1025 can be produced by press molding its blank member,

that 1s, they can be manufactured comparatively easily, the
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wherein the grounding nmenber is insulated fromthe conductive |ayer on the
surface of the insulating, nenber and i s grounded through the external
switching device. 5. The switch gear as set forth in any vne of clains 2 to
9, wherein the container conprising two or nore containers united together
into an integrated body by the nold. 6. The switch gear as set forth in
claim1, wherein the vacuum container is conposed of a cylindrical -shaped
body nenber and trt%—ﬁgf“ mber.s re%%ctlvel ]%C SI n t he two nLds of

the body méRB&F°T SW tch gear as set i clal KoY BT BiN 't he

vacuum cont ai ner |§%ggnpo§§gg(§ g% §gn3 %%ehﬁg §th§ng p %¥my§nber

with one end side eréo opene an end' tI'6: ng the opened
wherein - E‘r’n‘%yl%"*?ﬁvk\?n%a%@?ﬁ% AR nEarngr sl gy
opened, t e’ 33”05@“9 Mot RETETRR PO Lt T R R ¢ e
Che el e SREIGA S 8 SOMSELAR AT, PAED L %
Bi??i’é“ncgﬁﬁbﬁﬁéc .?ﬁe %.L“r?%%% osr ?%ée%suteina%ﬁl ?P%aha g]hr%eqfa%o“ngh
ushion rings eac

&y
met al - made ggrbaetu&hggxeg 3 ra%r 3L (EAKELAI Y gytgl

made of conductrve ru eresin In |on rY covers the

ring-covered portiensfLom éﬂﬁlf’é’éﬂ d%, ther eabokasehier, Wil fhe quter

surface of the vacuumconfain

vacuum container 1011B is made of metal, holes A, B, C and D
respectively serving as the openings of the vacuum container 1011B
can be formed easily to a desired size and, by forming them large
in size, the main circuit switching device fixed electrode 1004,
main circuit switching device movable electrode 1005, insulation
rod 1015, grounding switching device fixed electrode 1007,
grounding switching device movable electrode 1008, and flexible
conductor fixed electrode 1010 can be greatly improved in the
assembling efficiency.

In addition, since the metal-made vacuum container 1011B
is divided into two members, that is, the end plate 1022 and
bottomed body plate 1025, there is required only one connecting
portion 1024, which enhances the efficiency of the brazing
operation further. Further, because the number of connecting
portions 1024 is smaller by one than the embodiment 6, the
reliability of the vacuum container 1011B as to airtightness can

also be enhanced.
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10. The switch gear as set forth in claim9, wherein the respective lhMAENK
portions of the conductive rubber cushion rings cover the outer peripheral
end portions of the insulation cyl finders, the other end portions of the
conductive rubber cushion rings cover the outer peripheries of the

met al - made vacuum contai ner parts, the end portion corners of the cushion
rings covering the outer peripheral end portions of the insulation

cylinders ar th a radius slightly smaller than the thickness of
the corners! ﬁﬁ?@%@%ﬁqpy ftion outer peri pher al surfaces of the cushion rings

covering the outer peri ri es f the de vacuum cont ai ner rts are
ﬁfﬂ%% R 7

respectively for rre@nI onr e sfﬁ? ace ‘9] ﬁo i ¢RVEHE PRiSCRASREC B S he

pro~ectm g en 8 Y t reo [ OV s al nost z and the
st epped poratrI(c)é F‘ijhg FARe? np%é)lc%hergg su%l ace‘%sdtg} 5acu§ﬁ§8nv‘?‘f%ﬁ% are
respecti velcy hant % ﬁl h t he, di rrenagn of t he

si.@ ar ger t-han
brazed fill (—:-Q(ns F4° ??gj r;llconne T Jgo oerf deﬁcrlbe%embo
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as a groove into which the edge portion of the body member 1023
on the opening side thereof can be stored. Of course, the shape
of the positicning portion 1026 is not limited to the groove shown
in the present embodiment 9 but, as the positioning portion 1026,
there can be employed any other worked portion formed in the end
member 1022, provided that 1t permits easy decision of the
position where the body member 1023 is to be contacted with the
end member 1022. By the way, for vacuum sealing, the groove
portion 1026 serving as the positioning portion 1026 is vacuum
brazed as the brazing surface.

According to the embodiment 9, not only there can be
obtained effects similar to the embodiments 1 to 3, but also, due
to provision of the positioning portion 1026 in the connecting
portion of the vacuum container 1011D made of metal, the
efficiency of the brazing operation can be further enhanced as
well as a brazing jig can be simplified and the brazing position
precision can be enhanced.

By the way, as the positioning portion 1026, as shown
in Fig. 18, on the side of the end plate 1022 serving as the end
member, there may be worked a bent portion 1027 for positioning
the body plate 1023 serving as the body member; or, as shown in
Fig. 19, on the side of the end plate 1022, there may be worked
a bent groove 1028 for positioning the body plate 1023. In either

of them, there can be obtained similar effects to the positioning
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(EMBODIMENT 10)

Now, according to an embodiment 10 of the invention, in
the embodiment 8, two bottomed cylindrical-shaped body members
10258 and 1025B each with one end side opened are combined together
in such a manner that their respective opened ends are contacted
with each other. 1In the present embodiment 10, there is formed
a positioning portion 1029 where one (1025A) of the opened end
portions of the two mutually butted body members can be fitted
coaxially with the other (1025B).

In an example shown in Fig. 20, the diameter of the end
portion of the opening of the body member 1025A, which is situated
in the lower portion of Fig. 20 with the opening facing upwardly,
1s enlarged slightly with respect to the body member 1025B which
is situated in the upper portion of Fig. 20 with the opening facing
downwardly, thereby forming a positioning portion 1029; and, the
end portion of the opening of the upwardly situated body member
1025B can be fitted with the positioning portion 1029. By the
way, the fitting portion is vacuum brazed as the brazing surface.

According to the embodiment 10, not only there can be
obtained similar effects to the embodiment 5 but also, since the
positioning portion 1029 is formed in the fitting portion used
as the connecting portion of the vacuum container 1011E, the
efficiency of the brazing operation can be enhanced as well as

a brazing jig can be simplified and the brazing position precision
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can also be enhanced.

(EMBODIMENT 11)

Now, in an embodiment 11 according to the invention, in
the embodiments 1 to 6, for amain circuit conductor which extends
not only through the metal-made vacuum container but also inwardly
and outwardly thereof, in the inner edge of a hole which allows
the through-extension of the main circuit conductor, there is
formed an electric field buffering ring portion which is used to
buffer an electric field.

Specifically, in a structure shown in Fig. 21, the portion
of the hole A of the end plate 1022 in the metal-made vacuum
container 1011 (1011A to 1011E) that is disposed on the opposed
side of a main circuit conductor 1030 which extends through the
hole A of the end plate 1022, that 1s, the opening edge portion
of the hole Aof theendplate 1022 is extended outwardly to thereby
form an electric field buffering ring portion 31 which surrounds
annularly the main circuit conductor 1030 with a proper clearance
with respect to the body portion of the main circuit conductor
1030.

According to the present embodiment 11, there can be
obtained similar effects to the embodiment 5. At the same time,
since, in a portion where an electric field intensity become high,
a portion of the metal-made vacuum container 1011 (1011A to 1011E)
is extended to thereby provide the electric field buffering ring

portion 1031, the electric field can be buffered without
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performance of the switch gear can be enhanced.

By the way, as shown in Fig. 22, the electric field
buffering ring portion 1031 may be formed in the hole A of the
end plate 1022 serving as the end member which, when manufacturing
the metal-made vacuum container 1011 (1011A to 1011E), is molded
together with the body plate 1025 as an integrated body. Of
course, in this case as well, there can be obtained similar

effects.

(EMBODIMENT 12)

Now, description will be given below of a power switching
apparatus according to the present invention with reference to
the accompanying drawings. By the way, in the drawings
respectively showing the preferred embodiments of the invention,
equivalent or similar parts are given the same designations and
thus the duplicated description thereof is omitted.

Fig. 23 1s a section view of the main portions of a power
switching apparatus according to a first embodiment of the
invention. The present power switchingapparatus consistsmainly
of a main circuit switching portion 2001, a grounding switching
portion 2002, a vacuum container 2003 in which the main circuit
switching portion 2001 and grounding switching portion 2002 are
to be enclosed, and a sheathing insulator 2004 for wrapping up
the wvacuum container 2003.

The main circuit switching portion 2001 1s composed of
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a first movable electrode 2011 and a first fixed electrode 2012
with their intermediate portions connected together by an
insulator, the grounding switching portion 2002 is composed of
a second movable electrode 2021 and a second fixed electrode 2022,
and the first movable electrode 2011 and second fixed electrode
2022 are connected to each other by a flexible connecting
conductor 2018. The vacuum container 2003 comprises a metal-
made containrer body portion 2031 with four openings 203la and
2031b which respectively have an elliptical section and also
through which the main circuit switching portion 2001 and
grounding switching portion 2002 extend in parallel to each other,
insulation cylinders 2321 - 2323 respectively made of ceramics,
cylindrical-shaped sealing members 2331 and 2332, cup-shaped
sealing members 2341 ~ 2344 through the bottom portion of which
any one of the first movable electrode 2011, second movable
electrode 2022, first fixed electrode 2012 and second fixed
electrode 2022 is allowed to extend, a cylindrical-shaped arc
shield 2035, bellows 23061 and 2362, and electric field buffer
rings 2371 and 2372. The sheathing insulator 2004 is composed
of cushion rings 2411 - 2414 and a resin insulation layer 2042.
Referring in detail to the structure of the vacuum

container 2003, either of the cylindrical-shaped sealing members
2331 or 2332, any one of the insulation cylinders 2321 - 2323,
and any one ¢f cup-shaped sealing members 2341 - 2344 are connected
airtight to and piled up on the outsides of the four openings 2031a

and 2031b respectively formed in the container body portion 2031
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OVdeOdEbeuffer ring 2371 is connected by brazing to the peripheral edge
of the opening 2031la and to the bottom surface of the cup-shaped
sealing member 2343 which is disposed opposed to the opening 2031a
peripheral edge, and the electric field buffer ring 2372 1s
connected by brazing to the peripheral edge of the opening 2031b
and to the bottom surface of the cup-shaped sealing member 2344
which is disposed opposed to the opening 2031b peripheral edge,
respectively. By the way, the i1insulation cylinder 2322 1ncludes
a stepped portion in the central portion of the inner surface
thereof and, on the stepped portion, there is mounted the arc
shield 2035 with a uniform clearance between the inner peripheral
wall surface of the stepped portion and the arc shield 2035. The
diameters of the insulation cylinders 2321 and 2322 are set larger
than the diameter of the insulation cylinder 2323. The reason
for this is that the first movable electrode 2011 includes an
insulation rod 201la and a rod shield 2011b respectively in the
central portion thereof, and alsc that the arc shield 2035 is
mounted on the central portion of the inner surface of the
insulation cylinder 2322.
The main circuit switching portion 2001 is mounted in
the central portion of an internal space which is formed by the
container body portion 2031, insulation cylinders 2321 and 2322,

cylindrical-shaped sealing member 2331, and cup-shaped sealing
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by the container body portion 2031, insulation cylinders 2323,
cylindrical-shaped sealing member 2332, and cup-shaped sealing
menmbers 2342 and 2344; the main circuit switching portion 2001
and grounding switching portion 2002 are connected to each other
by the connecting conductor 2018; and, the first movable electrode
2011 is connected and sealed airtight by brazing to the other end
of the bellows 2361, the second movable electrode 2021 1s
connected and sealed airtight by brazing to the other end of the
bellows 2362, the first fixed electrode 2012 is connected and
sealed airtight by brazing to the peripheral edge cf the opening
of the bottom surface of the cup-shaped sealing member 2343, and
the second fixed electrode 2022 is connected and sealed airtight
by brazing to the peripheral edge of the opening of the bottom
surface of the cup-shaped sealing member 2344, respectively. As
in the conventional vacuum switch, to reduce residual stresses
which occur in brazing in the connecting portions between the
insulation cylinders 2321 - 2323 made of ceramics and metal-made
members to be connected thereto because of their different
coefficients of thermal expansion, the materials and shapes of
the metal-made members must be selected properly.

The cushing rings 2411 - 2414 are respectively placed
over an area ranging from the outer peripheral surface of the
cylindrical-shaped sealing member 2331 or 2332 in an integrated

manner, over the neighboring portion of the connecting portion
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between the insulation cylinder 2321 and cup-shaped sealing
member 2341, and over the neighboring portions of the connecting
portions between the insulation cylinders 2321 - 2323 and
cup-shaped sealing members 2341 - 2344; and, the outer surfaces
of the vacuum container 2003 and fixed electrodes 2012 and 2022
as well as the outer surfaces of the cushion rings 2411 - 2414
are covered with the resin insulation layer 2042, except for the
bottom side end portions of the cup-shaped sealing members 2341
and 2342 as well as the circuit connecting side end portions of
the first and second fixed electrodes 2012 and 2022.

The cushion rings 2411 - 2414 are produced by molding
conductive rubber according to a compression molding method and,
in the molded state thereocf, the inside diameter of each cushion
ring is set slightly smaller than the outside dimension of the
portion thereof which is to be fitted with the vacuum container
2003. The shapes of the sections of the cushion rings 2411 - 2414
are shown in Figs. 24A and 24B.

Specifically, Fig. 24A shows the section shapes of the
cushion rings 2411 and 2412, in which an X1 portion covers the
end portions of the insulation cylinders 2321 - 2323, whereas a
Y1l portion covers the end portions of the outer peripheral
surfaces of the cup-shaped sealing members 2341 - 2344. The
outside diameter side corner of the X1 portion is rounded with
a radius smaller than the thickness of this corner, whereby, when
the cushion rings 2411 and 2412 are mounted into the vacuum

container 2003, the electric field in this corner can be buffered.
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And, the outside diameter side of the Y1 portion 1s formed 1n
a conical surface in such a manner that the thickness of the end
portion of the conical surface is almost zero. Also, the ccrner
portion of the inside diameter side of the Y1 portion that adjoins
the X1 portion is chamfered in order to avoid interference with
fillets which are to be formed 1n the connecting portions between
the insulation cylinders 2321 - 2323 and cup-shaped sealing
members 2341 - 2344.

On the other hand, Fig. 24B shows the section shapes of
the cushion rings 2413 and 2414, 1n which an X2 portion covers
the end portions of the insulation cylinders 2321 - 2323, whereas
a Y2 portion covers the outer peripheral surfaces of the
cylindrical-shaped sealingmembers 2331 - 2332. And, theendface
that is to be contacted with the container body portion 2031 1is
designated by Z. The outside diameter side corner of the X2
portion is rounded with a radius smaller than the thickness of
this corner, whereby, when the cushion rings 2413 and 2414 are
mounted into the vacuum container 2003, the electric field in this
corner can be buffered. And, the corner porticon of the inside
diameter side of the Y2 portion that adjoins the X2 portion as
well as the corner portion of the end face 7 are respectively
chamfered in order to avoid interference with fillets which are
to be formed in the connecting portions between the insulation
cylinders 2321 - 2323 and cylindrical-shaped sealing members 2331
or 2332 as well as between the container body portion 31 and

cylindrical-shaped sealing member 2331 or 2332. The end face 2
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is formed as a plane surface so that 1t can be closely contacted
with the container body pcrtion 2031.

The cushion rings 2411 - 2414 are respectively used to
buffer the concentration of the electric field in the outer
peripheral edges of the metalided layers formed in the end
portions of the insulation cylinders 2321 - 2323 of the vacuum
container 2003 or in the outer peripheral edge portions of the
brazed fillets formed in the connecting portions between the
insulation cylinders 2321 - 2323 and other members. By the way,
the cushion rings 2411 ~ 2414, further, not only can prevent resin
from penetrating into the brazed fillets when the resin insulation
layer 2043 is formed by cast molding but also can buffer the
contraction stress of the resin insulation layer 43 and thermal
stresses produced due to variations in temperature when the power
switching apparatus 1s 1n operation.

The main circuit switching portion 2001 and grounding
switching portion 2002 are assembled into the vacuum container
2003, the cushion rings 2411 - 2414 are mounted 1in the above-
mentioned manner, and they are fixed into a given metal mold; and,
after then, the resin insulation layer 2042 is formed of epoxy
resin by cast molding.

According to the power switching apparatus structured
in the above-mentioned manner, two element switches enclosed in
the interior portion of the vacuum container 2003 are used to form
the main circuit switching portion 2001 and grounding switching

portion 2002 respectively, the cushion rings are mounted on the
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insulation cylinders of the vacuum container 2003 and metal-made
sealing members, and the outer surfaces of the power switching
apparatus, except for the terminal portions and the neighboring
portions of the sealingly mounted portions of the movable
electrodes, are enclosed by the sheathing insulator 2004. This
structure can prevent the strength of the connecting portions of
the vacuum container 2003 from being lowered and can reduce the
necessary insulation distances between the power charging
portions of the power switching apparatus, thereby being able to
realize the equivalent function to that of the conventional ring
main switching gear in a small occupation area. Further, in case
where there occurs a short-circuit i1n the interior portion of the
power switching apparatus, because the present portion is kept
at a vacuum, there is no possibility that the pressure can i1ncrease
1n the mounting portion of the power switching apparatus.
Therefore, it is easy to structure a power switching apparatus
which 1s highly safe and very economical.

In the foregoing description, the power switching
apparatus is structured such that it encloses therein two element
switches corresponding one phase composed of a pair of portions,
that 1s, a main circuilt switching portion and a grounding
switching portion. However, this is not limitative but, for
example, the power switching apparatus may be structured such that
1t encloses element switches corresponding in number to three

phases unified as an integrated body.
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Now, Fi1g. 25 1s a section view of the main portions of
a modification of the power switching apparatus shown in Fig. 23.
Thismodification is different from the power switching apparatus
shown 1in Fig. 23 1in the following points.

That is, of two openings formed on the main circuit
switching portion 2001 side in the container body portion 2031,
an opening 2031lc formed on the first fixed electrode 2012 side
1s equal 1n size to the arc shield 35, and one end of the arc shield
2035 s connected by brazing to the peripheral edge of the opening
2031c. The insulation cylinder 2322 gradually decreases 1n
diameter in the neighboring portion of one end portion thereof,
while the insulation cylinder 2322 is, in the end portion thereof,
egual 1n size to the insulation cylinder 2323.

Since the present modification is structured in the
above-mentioned manner, the cup-shaped sealing member to be
connected to the fixed electrode 2012 on the main circuit
switching portion 2001 side can also be used as the cup-shaped
sealing member to be connected to the fixed electrode 2022 on the
grounding switching portion 2002 side, which makes it possible

to reduce the number of kinds of sealing members.

(EMBODIMENT 13)

Now, Fig. 26 1s apartial section view of a fixed electrode
pull-out portion of a composite vacuum switch according to a
second embodiment 13 of the invention.

A first fixed electrode 2012 terminates in the interior
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a connecting conductor 2051 to a bus si1de connecting terminal 2052.
And, a second fixedelectrode 2022 also terminates 1n the interior
portion of the resin insulation layer 2042 and is connected
through a connecting conductor 2053 to a load side connecting
terminal 2054. On the outer periphery of the load side connecting
terminal 2054 1n the interior portion of the resin insulation
layer 2042, there is disposed a cylindrical-shaped voltage
dividing electrode 2055 for voltage detection through a support
insulation 2056 in such a manner that it is cocaxial with the load
side connecting terminal 2054.

In connecting the first fixed electrode 2012, connecting
conductor 2051 and bus side connecting terminal 2052 together,
as well as 1n connecting the second fixed electrode 2022,
connecting conductor 2053 and load side connecting terminal 2054
together, their respective head portions are fastened together
using bolts 2000 each having an arc-shaped section.

Since the second embodiment 2013 is structured in the
above-mentioned manner, when it is fixed in a metal mold for
forming a resin insulation layer in such a manner that the vacuum
container, main circuit switching portion and grounding switching
portion are unified as an integrated body, there is produced room
or an allowance in the relative dimension error which 1s allowed
in the position relationships between the respective movable
electrodes and fixed electrodes that are determined by the allowed

stresses of the respective brazed portions. This 1s because the
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connecting portions between the first fixed electrode 201Z,
connecting conductor 20351 and bus side connecting terminal 2052
as well as the connecting portions between the second fixec
electrode 2022, connecting conductor 2053 and load side
connecting terminal 2054 can be adjusted in dimension. For
example, with a proper adjusting allowance given to the respective
connecting portions, the connecting conductor 2051 and bus side
connecting terminal 2052 may be connected together as well as the
second fixed electrode 2022, connecting conductor 2053 and load
side connecting terminal 2054 may be connected together
respectively on an assembling jig which corresponds to the metal
mold.

This structure can enhance the productivity of the power
switching apparatus and reduce the manufacturing cost thereof.
Also, since the electric field in the neighboring portions of
the conductor connecting portions can be buffered, the
thicknesses of the portions of the resin insulation layer 2042
that correspond to such portions can be reduced, which in turn
makes it possible to reduce the size of the power switching
apparatus.

Also, since the positioning of the voltage dividing
electrode 2055 with respect to the metal mold is determined by
the position of the load side connecting terminal 2054, there 1s
eliminated the need to position the voltage dividing electrode
2055 from the metal mold side, thereby being able to improve the

efficiency of the positioning operation. Also, because the
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of the size of the power switching apparatus.

In the above description, the voltage dividing electrode
is disposed in the periphery of the load side connecting terminal.
However, this is not limitative but, for example, there can also
be employed a structure in which, as shown 1n Fig. 27, there 1is
connected a capacitor 2006 from the connecting conductor 2053
through a connecting line 2055 and there is disposed a capacitor
terminal 2061 on the outside portion of the mold.

In case where the capacity of the capacitor 2006 is set
larger than a floating capacity between electrodes or a floating
capacity between phases, the voltage can be detected even while
the bus side or mutually adjoining phases are being electrically

charged.

As has been described heretofore in detai1l, in a switch
gear according to the invention, switching mechanisms such as
amain circuit switching device for opening and closing a circuit
between a bus and a load device and a grounding switching device
are respectively disposed within a container, the container is
covered with an insulating mold, and a conductive layer is formed
on the surface of the mold for grounding, thereby being able

not only to secure safety but also to reduce the areas of the
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to thereby eliminate the need for provision of a protect shield
in the periphery of a contact where an arc 1s to be vacuum
extinguished, which can simplify and make compact the present
switch gear to thereby reduce the production cost of the switch
gear as well as enhance easily the freedom of installation of
the switch gear. Further, since an insulating gas such as SF,
1s not used, the handling and control of the switch gear can
be facilitated.

And, in a switch gear according to the invention, a power
receiving member for electrically connecting a switching
mechanism and a bus to each other is composed of a conductor
connecting terminal portion such as a connector. Thanks tothis,
a plurality of switch gears can be arranged side by side in a
limited space and can be connected to a bus, thereby being able
to enhance further the freedom of installation of the switch
gear.

Further, in a switch gear according to the invention,
there is disposed an external switching device which can be
switched in linking with a grounding switching device, and the
switch gear is grounded through the external switching device
to thereby eliminate the areas of the interior portion of a
container that provide grounding potentials, which can prevent

a ground fault from occurring in the interior portion of the

_59_

gﬁ; MAY 200

0%m&

1'10%

()-



10m 9<: 10%&' () -/ Yl 0%&' ()- #6Awz[<1C 10Z@®<&10%Z& ()-0M 10%Z& ()-!'v
Y: 1109 ()-Y:110%2& ()-! 1109k ()-! :!10%ZZ& ()-jHC 10Z@®' :!'10%& () -
1 1096GE () -: 110968 () - 10968 () -1 (YZ10%=%' () - 10Z 10Z ELMNO ~ @
10Z: ' 1096&' () - (Y109 ()- 10G 10G 10G®<910%&' ()-'q
f 3% 0% () - 3f 39 0% () -3FVz[9~ @ 102! q *: ' 109%& () -*:!'109%& ()-!{
L: 1109 ()-'q L:!109%G& ()-L:!'10%& ()-! :!1109%CG& ()-bC 10Z!q & 9! 10%
h& ()-& 10% h& () -g& 10% h ' Y10%

¢ 1(5"?%9: GEh

10G@<910%E () _@‘%ﬁégﬁl\}i%%/ 8'L7(e§ 25?'1'1%%5%%?%9(??@165‘ he9y Pf e

hf9<:10% h& Q03 10% b (/L& 24 10%&L05, Hdd §EL85e@e of the switen
gear can be simplified and made compact, the production cost
of the switch gear can be reduced, the freedom of installation
of the switch gear can be increased, and the handling and control
of the switch gear can be facilitated.

Also, in a switch gear according to the invention, a
plurality of vacuum containers can be unified as an integrated
body by a mold. Thanks to this, the size of the switch gear can
be reduced and also the freedom of installation of the switch
gear can be increased.

And, in a switch gear according to the invention,
conductive material such as conductive resin 1s molded into a
cylindrical or rectangular box shape to thereby produce a
grounding conductive member, a vacuum container 1s stored into
the grounding conductive member, and these are unified as an
integrated body by a mold in such a manner that the grounding
conductive member is exposed to the surface of the vacuum
container. This can facilitate the formation of a conductive
layer on the surface of the mold when the switch gear is
manufactured.

Further, in a switch gear according to the invention,
a conductive member to be embedded such as a metal shield is
embedded in a mold 1n such a manner that 1t is opposed to a load

side conductor, thereby being able to realize a circuit

equivalent to a capacitor. This can facilitate the checking
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Also, in a switch gear according to the invention, a
vacuum container 1s covered with buffer material, they are
unified as an integrated body by a mold, and the buffer material
1s held by and between the vacuum container and mold, which can
prevent the mutual separation between the vacuum container and
mold that could be otherwise caused due to their different
coefficients of linear expansion.

According to the inventions, a main circuit switching
portion and a grounding switching device grounding portion can
be arranged relataively freely i1n the interior portion of a vacuum
container. Thanks to this, there can be supplied a vacuum
insulation switch gear which is compact, can be manufactured at
a reduced cost, is easy to handle and 1s excellent in performance.

According to the inventions, since a vacuum sealing step,
which takes the most time 1in the manufacturing process of the
switch gear, can be carried out by vacuum brazing, the
manufacturing time of the switch gear can be reduced greatly.

Also, because a vacuum container is structured of a
plurality members which are divided properly, the workability of
the vacuum container can be improved.

Further, since the vacuum container is made of metal,
the opening of the vacuum container can be set large optionally,
which makes it possible to i1mprove the efficiency of assembly of

various devices such as a main circult switching device fixed
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According to the inventions, because a metal-made vacuum

container requires only one connecting portion, the efficiency

of the brazing operation of the vacuum container can be enhanced.

Also, the reduced number of vacuum containers can enhance

the reliability of the airtightness of the vacuum container.

According to the inventions, since there is executed a

positioning operation on the connecting portion of a metal-made

vacuum container which is molded of two or more members, not only

the efficiency of the brazing operation of the vacuum container

can be enhanced but also a brazing jig can be simplified and th

brazing position precision can also be enhanced.

fan)
<

According to the inventions, because, 1in a portion where

an electric field intensity becomes high, a portion of a

metal-made vacuum portion is extended to thereby form a ring

portion for buffering an electric field, the electric field can

be buffered without increasing the number of parts and thus the

voltage resisting performance of the switch gear can be enhanced.

In the power switching apparatus according to the

invention, since the neighboring portions of the connecting

portions between the insulation cylinders of the vacuum container

and metal-made vacuum container parts are covered by the cushion

rings each made of conductive rubber as well as the thus
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ring-covered port:ions, together with the vacuum container outer
surface, are covered with the resin insulation layer from the
outside thereof, the concentration of the electric field i1n the
outer peripheral edge portions of the fillets formed in the
connecting portions can be buffered. Also, the present power
switching apparatus can prevent resin from being penetrated into
the brazed fillet portions when the resin insulation layer is
formed by cast molding, and can buffer the contraction stress of
the resin insulation layer as well as the thermal stress thereof
due to variations in temperature when the present power switching
apparatus 1s in operation.

Also, the respective one-end portions of the conductive
rubber cushion rings cover the outer peripheral end portions of
the insulation cylinders, the other end portions of the conductive
rubber cushion rings cover the outer peripheries of themetal -made
vacuum container parts, the end portion corners of the cushion
rings covering the outer peripheral end portions of the insulation
cylinders are rounded with a radius slightly smaller than the
thickness of the present corners, the end portion outer peripheral
surfaces of the cushion rings covering the outer peripheries of
the metal-made vacuum container parts are respectively formed in
a conical surface in which the thickness of the projecting end
thereof provides almost zero, and the stepped portions of the
inner peripheral surfaces of the cushion rings are respectively
chamfered with a damension larger than the dimension of the brazed

fillets formed in the connecting portions. Thanks to this
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peripheral edge portions of the fillets formed in the connectzing
portions can be buffered more positively.

Further, the respective one-end portions of the
conductive rubber cushion rings cover the outer peripheral end
portions of the insulation cylinders, the other end portions of
the conductive rubber cushion rings cover the outer peripheries
of the metal-made vacuum container parts, the end portion corners
of the cushion rings covering the outer peripheral end portions
of the rnsulation cylinders are rounded with a radius slightly
smaller than the thickness of the present corners, the end
portions of the cushion rings covering the outer peripheries of
the metal-made vacuum container parts are respectively formed 1n
a plane surface which it intersects with the axial direction of
the 1nsulation cylinder, and the inside diameter side end portions
corners of the cushing rings covering the stepped portions of the
inner peripheral surfaces of the cushion rings as well as the outer
peripheries of the metal-made vacuum container parts are
respectively chamfered with a dimension larger than the dimension
of the brazed fillets formed in the connecting portions. This
structure can buffer more positively the concentration of the
electric field i1n the outer peripheral edge portions of the
fillets formed in the connecting portions.

And, since the connecting conductors for connecting the
electrodes of the element switches to the outside of the power

switching apparatus are connected by fastening means in the
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of the power switching apparatus can be enhanced as well as the
manufacturing cost thereof can be reduced.

Also, because, as the fastening means, there is used a
bolt whose head portion has an arc-shaped section. Thankstothis,
the electric field in the neighboring portions of the conductor
connecting portionscan be buffered, and the thickness of the
portions of the resin insulation layer corresponding to the
present neighboring portions can be reduced to thereby be able
to reduce the size of the power switching apparatus.

Further, since there is provided a voltage dividing
electrode in the outer periphery of the connecting conductor
within the resin insulation layer and the voltage divaiding
electrode is to be positioned by an insulator fixed to the
connecting conductor, there 1s eliminated the need to position
the voltage dividing electrode on the side of a metal mold, which
makes it possible to improve the efficiency of the positioning
operation. Also, because the voltage dividing electrode can be
mounted at an arbitrary position in the connecting conductor, the
potential distribution in the interior portion of the resin
insulation layer can be optimized easily as well as the power
switching apparatus can be reduced in size.

In addition, in the interior portion of the resin
insulation layer, there is disposed a voltage dividing capacitor
structured such that one electrode thereof is connected to the

connecting conductors and 1ts electrostatic capacity 1s set
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between phases with respect to the connecting conductors. Thanks
to this, voltage detection 1s possible even while the bus side

or mutually adjoining phases are under electric charge.
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WHAT CLAIMED
1. A switch gear, comprising:
a switching mechanism;
a vacuum container for storing the switching mechanism
therein; and,
an insulating member for covering the container,

wherein there is formed a conductive layer on the outer surface

of the insulating member.

2. The switch gear as set forth in claim 1, wherein
the switching mechanism comprises:

a first fixed contact piece;

a second fixed contact piece;

a first movable contact piece contactable with and
removable from the first fixed contact piece, the first movable
contact piece electrically connected to the second fixed contact
piece; and

a second movable contact piece contactable with and

removable from the second fixed contact piece.

3. The switch gear as set forth in claim 2, further
comprising:

a power receiving member electrically connected to the
first fixed contact piece;

a grounding member electrically connected to the second

movable contact piece; and
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comprising:

an external switching device switchable in linking with
the second movable contact piece,

wherein the grounding member is insulated from the

conductive layer on the surface of the insulating member and

is grounded through the external switching device.

5. The switch gear as set forth in any one of claims
2 to 4, wherein the container comprising two or more containers

united together into an integrated body by the mold.

6. The switch gear as set forth in claim 1, wherein
the vacuum container is composed of a cylindrical-shaped body
member and two end members respectively for closing the two ends

of the body member.

7. The switch gear as set forth in claim 1, wherein
the vacuum container is composed of a bottomed cylindrical-shaped
body member with one end side thereof opened and an end member

for closing the opened end of the body member.

8. The switch gear as set forth in claim 1, wherein
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the vacuum container 1is composed of two bottomed cylindrical-
shaped body members each with one end side thereof opened, the
two body members being combined together in such a manner that

their respective opened ends are contacted with each other.

9. The switch gear as set forth in claim 1, wherein
an insulation cylinder forms the vacuum container, the vacuum
container has a metal-mad part, a neighboring portion of
connecting portions between the insulation cylinder and the
metal-made part of the vacuum container are covered with cushion
rings each made of conductive rubber, and the resin insulation
layer covers the ring-covered portions from the outside thereof

together with the outer surface of the vacuum container.

10. The switch gear as set forth in claim 9, wherein
the respective one-end portions of the conductive rubber cushion
rings cover the outer peripheral end portions of the insulation
cylinders, the other end portions of the conductive rubber cushion
rings cover the outer peripheries of the metal-made vacuum
container parts, the end portion corners of the cushion rings
covering the outer peripheral end portions of the insulation
cylinders are rounded with a radius slightly smaller than the
thickness of the corners, the end portion outer peripheral
surfaces of the cushion rings covering the outer peripheries of
the metal-made vacuum container parts are respectively formed 1n

a conical surface in which the thickness of the projecting end
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thereof provides almost zero, and the stepped portions of the
inner peripheral surfaces of the cushion rings are respectively
chamfered with a dimension larger thanr the dimension of the brazed

fillets to be formed in the connecting portions.



