1 TITLE OF THE | NVENTI ON:  VACUUM SW TCHGEAR FI ELD OF THE | NVENTI ON
The present invention relates to a conpact and downsi zed 5 vacuum
swi tchgear having an inproved reliability and protection agai nst
cont ami nati on. RELATED ART: Electric poder receiving installations
are provided with 10 cl osed type distribution panels (so-called
swi tchgears), which conprise a vacuumcircuit breaker for
interrupting load current or fault current in accidents, a

di sconnect or, t i f ur.j ety of a person who
i nspects orqﬂggﬁt§?n§§%h£N?%%%ﬁﬂg 8é¥é€@bﬁhgg?§@%%%cting a system

vol tage and current, 15 a protection relay, etc. There are many
ki nds of insulating nmethods for the switchgears. In addition to A S
(gas insul ated _switch earg%gysin SF6 gas, conpressed air, vacuum and
solid insulggﬁﬁg RE|E§%9%N J%Ha%peared in view of environnental
consideration.H%%éggg%ggﬁfgg%g%%ﬂaghgling ng%d%ngs nainég;gigh%sized
conponents suc , I&5ksetri g BRIt

constituting the main circuits are mplded with_ insulating materials
such as @poX{CHe;sts HHILEE e NIt BPT Y @A L ¥kl Ltasand Perssedion

Pat ent docunent No. 1. 25Patent document: JP2007-28699
against contamination.

RELATED ART:
Electric power receiving installations are provided with

10 closedtypedistributionpanels(so—calledswitchgears),which

compriseaivacumncircuitbreakerforinterruptingloadcurrent

or fault current in accidents, a discconnector and an earth

switch for securing safety of a person who inspects or maintains

the load, a detector for detecting a system voltage and current,
15 a protection relay, etc.

There are many kinds of insulating methods for the
switchgears. In addition té GIS (gas insulated switchgears)
using SFs gas, compressed air, vacuum and solid insulating
moldings have appeared in view of environmental consideration.

20 In the solid insulating moldings main circuit components such
as vacuum valves, and connectiﬁg conductors constituting the
main circuits aremolded with insulatingmaterials such as epoxy
resins to form an insulating envelope, as disclosed in Patent
document No. 1,

25 Patent document: JP2007-28699



2 However, in the conventional solid insulating nolding since
novabl e conductors of the vacuum valves are |ocated in air, which is
low in insulating wthstanding, a sufficient insulating distance on
the insulating rod was necessary, which25 nakes the sw tchgear |arge
in size. The patent docunment No. 1 teaches an insulating envel ope
covering the vacuumvalves so as to limt lengths of the sw tchgear
in depth and width directions; but the insulating envel ope itself
becomes | arge because the space for acconmodating insulating
conponents i s KPWaYediringheranvend ioomporfeddsi maiyint idunnakding sdnee
| ower its insulating wthstanding. That is, in the sw tchgear shown
in the patemova@gdéaneandnptoys tdfe taht?sﬁfl&!&phﬁgV@bﬁ@S cothdccededoinheir,
movabl e conductors are exposed to air, which is not conpletely

i sol at ed fr@@u@helatho@ph@r%nsumﬂﬁmagowe;hﬁhendbmgxra(ﬁUﬂﬂﬂgiEEt

insul ating rods should be sufficiently long so as to secure an

i nsul ati ng dinstdaténgrilidtencef omithe amehlconitrant odtWaenne SLHANMARY @i dhiE
| NVENTI ON:  The present invention ains at providing a conpact and 20
downsi zed vaakes she tshigedigeart hahgghinr sizabiThd pat&éhe dacument No. 1
swi t chgear according to the present invention has an insulating
bushi ng t hr avgbhehi eh onsaivabing ensel @pd npveod ngedbRéred @R 1ves so
connected with an operating mechanism wherein the insulating rod
confined i nag gaslinstl Béwestias ESpREr 8wl scRegasHt ity ahgolatied

fromthe atnosphere.

directions; but the insulating envelope itself becomes large
because the space for accommeodating insulating components is

10  in air so that the components may be contaminated to lower its
insulating withstanding. That is, in the switchgear shown in
the patent document No. 1 the insulating rods connected tc the
movable conductors are exposed to alr, which is not completely
isolated from the atmosphere. Therefore, the length of the

15 insulating rods should be sufficiently long so as to secure an

insulating distance in view of dirt and contamination,

SUMMARY CF THE INVENTION:
The present invention aims at providing a compact and
20 downsized vacuum switchgear with high reliability. The vacuum
switchgear according to the present invention has an insulating
bushing through which a movable insulating rod penetrates and
is connected with an operating mechanism, wherein the
insulating rod ceonfined in a gas insulated atmosphere is

25 gas-tightly isolated from the atmosphere.



3 According to enbodi nents of the present invention, it is possible
to downsi ze the vacuum swi tchgear because the insul ating rod
connected to the novabl e conductor, which is connected to an
operating nechanism is covered with a Solid 5 i nsul ating bushing to
thereby protect it fromdirt or contam nati on. PREFERRED EMBCDI MENTS
OF THE PRESENT | NVENTI ON: The present invention provides the
foll ow ng enbodi nents. 10More particularly, the present invention

provi des the fol| ow enpodi nent.s. (1) A vacuum switchgear, L
conpri si ng: A%%QIBEQ§PP8ﬁ@ﬁgﬁ%ﬁﬁﬁﬁﬁaPGéjﬁbﬁHFF§Pﬁgl 9ﬂﬁﬁﬁﬁbelt 1s
conduct or having 3 anaale contact, connected to an insulatin% rod,
and 15 a fi ROFSEOAGUEPoFCTRRA Fy B G VREH W0 AY AEENIRDN REGPEF et 618

bus-bar or to a_load cable, wherein the contacts make electrical
contact and EHAPELNENT PR rIHEGHEEh tCa thacHaFRR ha B ANsHO4si Wg1ERels

vacuum val ve; an insulating envel ope covering the vacuum
chanber, th&EPoestiedrtQ @Y gperehbr@dieBeindghe obverayariech whth a solid

el ectro-conductive |ayer thereby to earth the envel ope;
5 insulating bushing to thereby protect it from dirt or

contamination.

PREFERRED EMBODIMENTS OF THE PRESENT INVENTION:
The present invention provides the following embodiments.
10 More particularly, the present invention provides the
following embodiments.
{1) A vacuum switchgear comprising:
at least one vacuum valve comprising a movable conductor
having a movable contact, connected to an insulating rod, and
15 afixedconductorhavingeafixedcontact,conﬁectedtoeabus~bar
or to a leoad cable, wherein the contacts make electrical contact
and séparation therebetween;
a vacuum chamber encasing the vacuum valve;
an insulating envelope covering the vacuum chamber; the
20 outer surface thereof being covered with an electro-conductive
layer thereby to earth the envelope;
an insulating lid, which is gas-tightly fitted to the
insulating envelope, the lid having an insulating bushing
through which an insulating rod penetrates, the insulating rod

26 Dbeing connected to an operating mechanism,



an insulating lid, which is gas-tightly fitted to the insulating
envel ope, the lid having an insulating bushing through which an

insul ating rod penetrates, the insulating rod 25 being connected to
an operating mechanism 4 wherein the #nsulating rod except a
portion exposed fromthe bushing is gas-tightly confined in

i nsul ati ng gas atnosphere forned between the insul ati ng envel ope and
the insulating lid. (2 ) The vacuum sw tchgear according to the above

enmbodi nent , wher ei.n the va uun1v%&ve i s .a vacuum doubl e Br ak three
D00 L1 o st BECTODR b Rl BRpRP HE i deBtor PO UL AR EeoR g
being confiped in a vacuunlcgagber, vabl e conductors of the vacuum
val ves. bei nfIEBHRBCS @S5 AR RTINS LBAL VT %l 3 ish §@ct 7 Hposohere

conductor. 10(3) The vacuun1swﬁtchgear according to the above )
enbodi ment , TRRBFGINF HPREN st BPR T MY EPSBACEB M REetieWathnsmh M ve
and an earth switch, wherein the earth switch disposed in the
i nsul ati ng envdPdpdiectipiis ¥l heRIRI AT MBI Lo dhearRumeaed Hepnt -
nmovabl e conductor having a nmovable contact and 15 a fixed conductor
havi ng adfi Xeerebntaetvaqie Wbl & acorriin dpubbe by eabriacedeP 316 idre
operating nmechanism (4 ) The vacuum swi tchgear according to the
above enbodbhepttypeheridion ¢oreplieasd at ilegstddd vashumiablyes eeehthsing
into the bushing, the insulating gas atnosphere between the |
i nsul ati ng eawBlogd i20a ardutechdanbdipi ngveehd ednfductothe fat e sphmre
valves being connected to the insulating rod via a connecting
conductor.

10 (3) The vacuum switchgear according to the above embodiment,
wherein the insulating envelope contains the vacuum valve and
an earth switch, wherein the earth switch disposed in the
insulating envelope comprises a vacuum chamber for
accommodating a movable conductor having a movable contact and

15 a fixed conductor having a fixed contact, the movable conductor
being connected to the operating mechanism.

{4) The vacuum switchgear according to the above embodiment,
wherein the insulating rod is slidably inserted into the bushing,
the insulating gas atmosphere between the insulating envelope

20 and the lid being sealed from the atmosphere.

(5) The vacuum switchgear according to the above embodiment,
wherein the insulating envelope and the lid are gas-tightly
sealed with an insulating rubber.

{6) The vacuum switchgear according to the above embodiment,

25 wherein the inner surface of the lid is covered with an



(5 ) The vacuum swi tchgear according to the above enbodi nent, wherein
the insulating envelope and the |id are gas-tightly sealed with an

i nsul ati ng rubber. ( 6) The vacuum swi tchgear according to

t he above enmbodi ment, 25 wherein the inPer surface of the lid is
covered with an 5 electrically conductive inner coating to nake a
potential of the inner coating equal to that of the novable
conductor. (7) The vacuunrsmﬁtchgear according to the above

enbodi nment part of the

Floxi bl o rmeapraFienfhe ¥nd s veh et wating: Sorie Rovamtbential of
conduct or, . as-t.ight sealrn the_insulatin

at nospher e. F lﬁﬂ% oA B & &aFgcghﬁrr%¥ e movab, gev§8ﬂﬂﬂ?9%ﬁve

conpri sing at st two novabl e conductor each having a novabl e

cont act, connedtgdm?%vaﬂuF%§HF§FPﬂ§a¥68°°i@l%%&°aﬁ“1gﬁ Y© ERBOR I ReRf -

conductors each havrn? a fixed contact, connected to_a bus bar or to
a | oad cabl BNSRALR &t IEREE Gifttalf Sheaked diseafe @ff achisihl samaterial

separation therebetween; vacuum chanbers each encasi ng each of
the vacuBm FARVeallows Vidramaveaenss obet iy Memiiegonductor, keeping

gas-tight sealing of the insulating gas atmosphere.

{8) A vacuum switchgear comprising:

a vacuum valve comprising at least two movable conductor
each having a movable contact, connected to an insulating rod,

10 and at least two fixed conductors each having a fixed contact,
connected to a bus bar or to a load cable, wherein the contacts
make electrical contact and separation therebetween;

vacuum chambers each encasing each of the vacuum valve,
the vacuum valves being isolated;

15 an insulating envelope covering the vacuum chambers, the
outer surface thereof being covered with an electro-conductive
layer thereby to earth the envelope;

an insulating lid gas-tightly fitted to the insulating
envelope, the lid having insulating bushing through which

20 the insulating rods penetrate, each of the insulating rods being
connected to an operating mechanism,
wherein each of the insulating rods except portions exposed from
the bushing is gas-tightly confined in insulating gas
_atmosphere formed between the insulating envelope and the

25 insulating lid.



15an insul ati ng envel ope covering the vacuum chanbers, the outer
surface thereof being covered with an el ectro-conductive |ayer
thereby to earth the envel ope; an insulating lid gas-tightly
fitted to the insulating envel ope, the fid havi ng i nsul ati ng bushi ng
t hrough which 20 the insulating rods penetrate, each of the

i nsul ati ng rods being connected to an operating mechani sm wherein
each of the insulating rods except portions exposed fromthe bushing

is gas-tightly ned_in_insula as at nospher forne etme
t he insulating(éﬁvelgﬁgaSHHmfﬂ@tfg %§%Q§PFHQHFR6’Cf% 1 Fh
vacuum swi t gchgear _accor di to clai ein the |nsulat|n

envel ope anan?H§EF+ﬁﬁn%ﬁV4¥}Hﬁ &ngrég%a%n¥wiﬂﬁﬁﬂﬁ:%%ﬂ EdewWPERA™ thhtly

i nsul ating rubber fjtted therebetween. 10) The vacuum

swi t chgear &EBLFUi Wgtli Gt HOSEGTdng Enblers n@rﬁte%@ﬁéﬁﬁeswe%rt h
switch conpr|5|n% a vacuum chanber for acconmodating a novabl e
conductor havi i1g%a ndVamplaEwBnheyétchatrn 5@ ieendactBr pR9YRg a
fixed contact is nolded together with the vacuum val ves, the novable

conduct o? beMRAGS HiRiHec BB e N BRe TP &Y 1 o) ARBRBRS B aTG{CULM Jivember

vacuum swi t chgear according to the above enbodi nent,
for accommodating a movable conductor haVLng a movable contact

and a fixed conductor having a fixed contact is molded together
with the vacuum valves, the movable conductor being connected
to the operating mechanism.

10 {11) The vacuum switchgear according to the above embodiment,
wherein the vacuum valve are integrally molded with an
insulating resin to form the insulating envelope.

(12) The vacuum switchgear according to the above embodiment,
wherein the vacuum valves are integrally molded with an

15 1insulating resin to form the envelope.

(13} The vacuum switchgear according to the above embodiment,
wherein the insulating envelope has a insulating wall between
the vacuum valves.

(14) The vacuum switchgear according to the above embodiment,

20 wherein the insulating envelope has a insulating wall between
the vacuum valves.

In the following the preferred embodiments of the present
invention will be explained invdetail by reference to attached
drawings.

25



wherein the vacuumvalve are integrally nolded with an insul ating
resin to formthe insulating envel ope. (12) The vacuum

sw tchgear according to the above enbodi nent, wherein the vacuum

val ves are integrally nmolded with an 157insulating resin to formthe

envel ope. (13) The vacuum sw tchgear according to the above
enbodi nent, wherein the insulating envel ope has a insulating wall
bet ween the vacuum val ves. (14) The vacuum sw t chgear

o a i noul SFEAE OEReCpERALR A, BBARNGE  Ves ™ ' "I n o t ol | ow n

the preferred enbodi nents of the present inventign wll be exgl ai ned

in detail by réP@rehcE?%s & SdfRedCHt BNy 1eW7OBRR B PRGCRY PTFENETr
THE DRAW NGS: Fig. 1 shows a side sectional view of a vacuum
swit chgear &EEBFEiRng &0 Hthfe Finsst cekpednaRht. Fig. 2 shows a front
view of the sw tchgear shown in Fig. 51. Fig. 3 shows a back view
of the vacuum $WdtcBgekewsHokops Figy df the switchgear shown in Fig.
5 1.
Fig. 3 shows a back view of the vacuum switchgear shown in
Fig. 1.
Fig. 4 shows an electrical circuit of the switchgear shown
in Fig. 1.
10 Fig. 5 shows a cross sectional view of a vacuum valve of

the wvacuum switchgear shown in Fig. 1.
Fig. 6 shows a perspective view of the vacuum wvalve and
an cperating mechanism for the vacuum switchgear shown in Fig.
1.
15 Fig. 7 shows a cross sectional view of a vacuum val%e of
a second embodiment.
Fig. 8 shows a cross sectional view of a vacuum valve of
a third embodiment.
Fig. 9 shows a cross sectional view of a vacuum valve of
20 a third embodiment.
Fig. 10 ghows a cross sectional view of a vacuum valve of
a fourth embodiment.
Reference numerals used in the drawings are as follows.
1; vacuum switchgear, 2; low voltage control section, 3; high

256 voltage switching section, 4; bus-bar, cable section, 5;



Fig. 4 shows an electrical circuit of the switchgear showm in Fig. 1.
10Fig. 5 shows a cross sectional view of a vacuum valve of the vacuum
swi tchgear shown in Fig. 1. Fig. 6 shows a perspective view of
the vacuum val ve and an operating nechafismfor the vacuum switchgear
shown in Fig. 1. 15Fig. 7 shows a cross sectional view of a vacuum
val ve of a second enbodi nent. Fig. 8 shows a cross sectional view
of 'a vacuum val ve of a third enbodi nent. Fig. 9 shows a
cross sectignal _view of vacuum val ve Ofséo a third enbodi nent.

Fl g, 10 ShoRBSaPRFody SHS of ACUFFERT G SR SFREDEM Al v * ofacH HhgpypLe
enbodi nent . Ref erence nunerals used in the drawi ngs are as
fol l ows. 1;P¥galubhEsfIRITgedrn DyPe ot Maolhadéceshb rotitsdotdfonyoBtage

hi gh 25 voltage smﬁtchiqﬂ}section, 4; bus-bar, cable section, 5; 8
transformer (VD), 11; operating mechanism, 12; epoxy resin,

13;shield layer between phases, 14; outef surface.15; insulated
5 envelope, 60, 80, 90;vacuumvalve, 61, 81, 91; movable conductor,
81'; fixed conductor, 71, 83, 92:; vacuum chamber, 73,74, 933;
fixed contact, 94;movable contact, 96; flexible conductor, 100;
conductor, 103, 104; feeder, 105; insulating rod, 111; operating
rod, 112; insulated operating rod, 113; supporting plate, 200;

10 first operating mechanism, 201; first shaft, 202, 203; lever,
205, 305; electromagnet, 206, 306; driving shaft, 207, 307:
movable iron core, 208; fixed iron core, 209, 309; coil, 210;
permanent magnet, 211; trip spring receiver.212; trip spring,
301,403, 414; lever, 303; roller, 304; clank lever, 311; return

15 spring, 400; operating mechanism, 401; second shaft, 413; shaft,
412; pin, 500; insulated bushing, 500', 501; insulating rubber,
502, 503; rubber ring, 504; wiring, 505, 506; portion, 510;
plate, 511; disc spring, 600; terminal, X, Y; conductive coating,
Z; sliding face.

20 In Figs. 1-3 the vacuum switchgear 1 comprises a low voltage
control section 2, a high voltage switch section 3 and a bus-bar
cable section 4, which are arranged from the top to the bottom.

In the bus-bar cable section 4 there are a solid-insulated
bus-bar 5, acable 6 for line side, a bushing current transformer

25 CT7, etc. Inthehigh voltage switch section 3 there are a vacuum



bus-bar, 6; cable, 7; current transforner(CT), 8: vacuum doubl e break
three-position type switch, 9;earth switch, 10: voltage transforner
(VD), 11; operating nmechanism 12; epoxy resin, 13;shield | ayer

bet ween phases, 14; outer surface.. 15;%insulated 5 envel ope, 60, 80,
90; vacuunval ve, 61, 81, 91; novable conductor, 81'; fixed conductor,
71, 83, 92; vacuum chanber, 73,74,93; fixed contact, 94; novable
contact, 96; flexible conductor, 100; conductor, 103, 104;feeder,

105; insulating raod, 111; operatjng rod, 112; insul ated gperating
rod, 113; sGBBng‘F&?ﬁe%i &P&eeopes bty (Vo SPLFSR | h‘@%&héﬁllgﬂ? gk

first shaft, 202, 203; |ever, 205, 305, electromagnet, 206, 306;
dri ving shafPreomosHohen P FaTFRdR REFRKInmEHl SEPRBECEPHBRDY & an
209, 309; coil, 210; permanent nmagnet, 211; trip spring receiver, 212,
trip spring®23oh, A3 CcM1ES) | 2eth 80 CYH) FdPSiBG4ACARAEY /| vErltagel ;
return 15 spring, 400, operating nmechanism 401; second shaft, 413;
shaft, 412; dpracteodVh) nsdlancedn MpsHiatgngsoechamien i psiieabuggbar 5,
rubber, 502, 503; rubber ring, 504; wiring, 505, 506; portion, 510;
pl ate, 541;wdisk ispsd hid-Bo®latedni deds nXt gedcoadusisiniet tontwing, S¥
sliding face. 20ln Figs. 1-3 the vacuum swi tchgear 1 conprises a |ow
vol t age consedlhageths eaf ety anligienatlitlage sfvkhebusebbirare3imackased.
bus-bar cable section 4, which are arranged fromthe top to the
bottom |n theAbustdatrricabliecsettdifonhd tdanen awetahgeidr dhowsiulateidy.
bus-bar 5, a cable 6 for line side, a bushing current transforner 25
CT 7, etc. Lnishshdwrghinvaligagé.swi tch section 3 there are a vacuum 9
The vacuum double break three position switch (BDS) 8, the

10 earth switch (ES) 9 with the wvacuum closing capacity and the
voltage detector (VD) 10 are integrally molded and
solid-insulated with insulating material such as thermdsetting
epoxy resin 12 to form an insulating envelope 15. The envelope
15 surrounds and insulates the BDS, ES and VD from each other.

15 Walls of the resin separate BDS and ES. The envelope and the
elements constitute a switching unit. There are three units in
one switchgear for three phases. The units are separated for
each phase. Further, there are shields 13 between the units to
suppress short circuit faults between the phases.

20 An outer surface 14 of the envelope 15 is covered with an
electro-conductive coating X, which is earthed to thereby
secure safety in case of touching the switchgear.

The switch unit will be explained in detail by reference

to Figs. 1 and 5.

25 The vacuum double break three position type switchgear 8



doubl e break three position type switch (vacuum doubl e break three
position type circuit breaking disconnector BIDS) 8, an earth switch
(ES) 9 with a vacuum cl osi ng capacity, a voltage detector (VD) 10 and
an operating mechani sm 11. The bus-bar ¥ 5 which is solid-insul ated,
does not need gas insulation with SF6 so that the safety and
operability of the bus-bar are increased. An electric circuit of
t he vacuum swi t chgear shown in Fig. 1 is shown in Fig. 4. The vacuum
doubl e break three position switch (BDS) 8 the 10 earth switch (ES)
9 with the F&&‘EG&F@FO"SW%@FE&BQC‘HV%@% hed ot AgeORRAEnsy CPYBCaRr
are integrally nolded and solid-insulated with insul ating materi al
such as t herlfdséPti rEnRpebdng dsivisbie £8ndesiREh § s Mlavitnghenverope
15. The envel ope 15 surrounds and insul ates the BDS, ES and VD from
each ot her. Ve3VQa} | roVacHenesive 8@ prmmrd SBPSR it URS, cligreban $él whidh
and the elenments constitute a switching unit. There are three units
in one swit @gbasukairinhesdiphesedheThenngittisigarendepbentisdcborestzarh
phase. Further, there are shields 13 between the units to suppress
short ci bcuite drrubnd dfeendarsuliagipbasesl020Aheoot lrer sodftduerebs lndinde
envel ope 15 is covered with an el ectro-conductive coating X, which is
eart hed to thenebyedeorrEhe apetrptiingcasehadigmoudhi et kensatct chgear
The switch unit will be explained in detail by reference to Figs. 1
and 5. 25Theoudootor dbublis Etddlf thdeel plost dndn Hempd ngwbiychjeast Bess10

applied thereto at the time of operation of the insulating rod.
Therefore, both of the movable conductors move simultaneously

10  upon the movement of the insulating rod, driven by the operating
mechanism.

The fixed conductor 81" having the fixed contact 83 of the
vacuum valve 80 is connected to the bus-bar 5 via a feeder 103.
The fixed conductor 91’ having the fixed contact 93 of the vacuum

15 wvalve 93 is connected to a cable 6 via the cable 6.

The movable conductors 81, 91 are connected to esach other
by the connecting conductor 100 to which the insulating rod 105
is connected. The insulating rod 105 is connected to an
operating rod 111 of an operating mechanism 11.

20 The movable conductors 74, 94 can stop at the three
positions, i.e. a closed position Y1 for supplying current, an
open position Y2 for breaking current and a disconnection
position ¥3 for securing safety of an inspector against a surge
voltage such as a thunder.

25 The movable contacts 84, 94 keep a breaking gap g2 at the



conpri ses two vacuum val ves 80, 90 and a connecting conductor 100 for
connecting novabl e conductors 81, 91 of the vacuum val ves. The vacuum
val ve 80 conprises a vacuum chanber 82 with an insulating cylinder
The connecting conductor is connected 5llto one end of an insulating
rod 105, the other end thereof being connected to the operating
mechani sm 11. The connecting conductor 100 is stiff and w thstands
bending by the stress applied thereto at the tinme of operation of the
insulating rod. Therefore, bqih of the,novabl e conductors npov
Ihﬁ%%ﬁ@ﬁta

) e
si mul t aneouSF§2 18Rt He? of LRI At 197§ FddatdFP%en by
t he operatigg mechani sm .. The %ixed conductqr 81' haang the fixed
contact 83 OfSPRRPYACLRUMPOSE TECBE S 5Bt R0 T hEPHELSEARNECHARR a
feeder 103. The fixed conductor 91' having the fixed contact 93 of
the vacuum ¥8PvEHl +& T it RYAPECOBIMBESAY CAl Bileyithe fbskatie of. 92
The novabl e_conductors 81, 91 are connected to each other by the
connect i ng &8nditRtdtnad@Eryawhités rhéiphklitat iafy thed s¥véschsat the
connected. The insulating rod 105 is connected to an operating rod
111 of af ofefaPiPRCWehaRri sMpndaved hyhee birbtéecdhsie@inaat ivg 994 Thn
stop at the three positions, i.e. a closed position Yl for supplying
current, antepentposimesrheZbfeorkineakpwg wherean thadva tiasonnebtdon
position Y3 for securing safety of an inspector against a surge
vol t age sucAOas%@ hanmdere ta8Théndevabl gawont acts 84, 94 keep a
breaki ng gap g2 at the 11 ‘
An earth switch (ES) 9 with a vacuum closing capacity
comprises, as shown in Fig. 5, a vacuum chamber 71 provided with
10 an insulating cylinder, a fixed conductor 73’ having a fixed
contact 73 fixed in the vacuum chamber 71 and connected to a
feeder 104, and a movable conductor 75 having a movable contact
74. The movable conductor 75 is connected to an insulating
operating rod 112 for the earth switch, as shown in Fig. 1.
15 The vacuum switchgear 1 of this embodiment has a solid
insulation by resinmolding for insulating phases and two vacuum
insulations for insulating the electrodes so that the
insulation relationship of inter-phase insulation >
inter-electrode insulation at disconnection > inter-electrode
20 insulation at breaking > inter-electrode insulation of the
earth switch is established to secure the insulation conformity
required for the switchgear. As a result, the fault is
controlled to a one line short circuit at the time of accident

to thereby suppress propagation of accident.

25 Next, operation of the operating mechanism 11 for switching



breaki ng position Y2 and a di sconnection gap g3 at the disconnection
position Y3, as shown in Fig. 5. The disconnection gap g3 is set to
be approximately two tinmes the distance of g2. As expl ai ned above,
the reliability of the switch at the 5 i sconnection is inproved by
setting the disconnection gap g3 to be two tinmes the breaking gap g2
wher eby the two vacuum val ves 80, 90 have the two ki nds of gaps.

An earth switch (ES) 9 with a vacuum cl osi ng capacity conpri ses,

as
shown in Fig. g a_vacuum cha r. 71 provided with iﬂt n_insulatjn
oy i nder. 2t SBEPE AR I BE bt ROORSH | ROt At Aot 25 PRRBAVITE
t he vacuum chanber 71 and conne tqﬁg% a feeder 104, ang vab| e
Conduct of | 76SRASThoi h tRBVINEe nt R D782 <SRG HRAAHIOS LorRICbERS #ENg s
connected to an insulating operating rod 112 for the earth switch, as
shown in Fi GUFIeny sk thEcttr IMacHg8aPa1 b on Hids LeRBTHUFERE HAEC Y
solid insulation by resin nolding for insulating phases and two
vacuum i nsuPat i d NEBECHAS ATINGG Ehe 1tset Yoleads ot Hagndere etc and
insulation relationship of inter-phase insulation > inter-electrode
i nsul ati ®n &hedeathfetiticdn 2>wi bl dre axedpiogd Pp Fektnendeonsoafig. 6.
breaking > inter-electrode insulation of the earth switch is
establ i shed to Seestetetiend goupaneohs cunt-be muer atdqyi rechdwism hé are
switchgear. As a result, the fault is controlled to a one line short
circuit at fthsetihe ofsuppordenty pbatddrldbyisnppedsin fitepagahi vnlicfge
accident. 25Next, operation of the operating nmechanism 11 for
switching Ritohtducedoposi thenspefatitey ckobedipodilt compYisdor first
supplying current in the switch 8, the breaking position Y2 for
br eaki ng cuppenstiamgimehkadi s @ideciaroswpiosh inohh¥hovablsexurdang s 84,
safety of the inspector against the surge voltage by thunder, etc and
5 the eadt hodwft e 9wirkth 8bieo ekplcdioned dos itdioarenaed tthefémgen Position
Y2, a second operating mechanism 300 for switching the movable
contacts 84, 94 to the open position Y2 and the disconnection
position Y3 and a third operating mechanism 400 for switching
the movable contact 74 of the earth switch 9.
15 At first, the constitution of the first operating mechanism
200 will be explained by reference to Figs. 1, 2 and 6. In Fig.
6, which shows a perspective view of the operating mechanism,
there are three vacuum switches 8 and three earth switches 9
are arranged, and the movable conductors of the vacuum switches
20 are connected to the insulating rods, connected to the operating
mechanism. A first shaft 201 is supported to be able to swing
by the supporting plate 113. Three levers 202 are fixed to the
first shaft 201, as shown in Fig. 1, along a direction of

arrangement of the first shafts 201. The.levers 202 are each

256 connected toc each of operating rods 111 at their tip portion.



Constituting conponents of the operating nmechanism 11l are fixed to a
supporting plate 113 disposed in the high voltage switch section 3.
The operating nechani sm 11 conprises a first operating nmechani sm 200,
for switching the novabl e contacts 84, 130 94 of the switch 8 to the
cl osed position Y1 and the open position Y2, a second operating
mechani sm 300 for switching the novable contacts 84, 94 to the open
position Y2 and the disconnection position Y3 and a third operating
mechani sm 400 for Z}ytchi ng the povabl e contact 74 of the earth

switch 9. 182¢ §19 &f cefle PhAtFofObris Raxef e S§58r 4BVRE 203 in

mechani sm 200 wi || be explained by reference to Figs. 1, 2 and 6. In
Fig. 6, whiKiSREHOR FRISHEE FINA daVeTFs (40 op PROMRG e di98ni & mnd
there are three vacuum switches 8 and three earth switches 9 are
arranged, ahd the novabl e conductors of the vacuum switches 20 are
connected to the insulating rods, connected to the operating
mechani sm A fiTke mpistleogenpycsapporf deha ¢aydhapétebeswt mrdy t he
supporting plate 113. Three levers 202 are fixed to the first shaft
201, as Bhowedtrikiad.lylcoaheaged by recilienibde apndngeeeni6.of the
first shafts 201. The levers 202 are each 25 connected to each of
operating rods Adriatinghehatfti3) parft koneled3rdegnernd20b eacivdriecsted
shaft 201 is fixed to each lever 203 in a direction opposite to the
| evers 202,t@ashehdemer r20B gsa 6 candett ifbenambeablesd caxdgbbaensimffighe
earth switches 9 are 5 electrically connected by a flexible conductor
96. 6. Amovable iron core 207 having a T shape in its cross section
is fixed to the driving shaft 206. Fixed iron cores 208 fixed
10 to the supporting plate 113 are arranged around the movable iron
core 207. An annular permanent magnet 210 is disposed in the
inside of the fixed iron sore 208. A trip spring receiver 211
is disposed at the opposite side to the lever 203 at the driving
shaft 206. A trip spring 212 is disposed between the trip spring
15 receiver 211 and the fixed iron core 208.
The electromagnet 205 has a retaining force by attractive
force of the permanent magnet 210 against a biasing force of
a contact spring (not shown) disposed to the insulating rod 105
and the trip spring 212, when the movable contacts 84, 94 are
20 heldat the closedpositionYl. The above constitutes a magnetic
latch system utilizing an attractive force.
Next, constitution of the second operating mechanism 300
for switching the movable contacts 84, 94 of the switch 8 will

be explained by reference to Fig. 6. The lever 301 is fixed at

25 a halfway of the first shaft 201 on the supporting plate 113,



A driving shaft 206 of an el ectromagnet 205 is connected to the |ever
203 via a connecting nenber 204, as shown in Fig. 6. A novable iron
core 207 having a T shape in its cross section is fixed to the
driving shaft 206. Fixed iron cores 2084fixed 10 to the supporting
plate 113 are arranged around the novable iron core 207. An annul ar
per mmnent magnet 210 is disposed in the inside of the fixed iron sore
208. Atrip spring receiver 211 is disposed at the opposite side to

the |l ever 2 g t the driving shaft. 206, A tri pring 212 is_di sposed
betwean t heT0F KX ihg 15 WEBCisth 9358 Amin ROZ Phetkd oR - obrid Do
The electronagnet 205 has a, retai ning farce bﬁ attractive force of
the per manent> rdide 28 Ry e - aTBE GG aP é et D18 POsRtaE? t & vy
(not shown) disposed to the insulating rod 105 and the trip_sprin
212, when t Ak TR/ ABPePROMAL LS B2 WADKr £e0Rr MO4d Bhe (Hand bgigr 304
position Yl. The above constitutes a magnetic |latch systemutilizing
an attracti ¥@ FWRREta®ke, Peorkts thit iSyAnef opheha devisd psfacemef the
mechani sm 300 for switching the novable contacts 84, 94 of the swtch
8 will bt esprrefichdpladfedddee to Fig. 6. The lever 301 is fixed at
25 a halfway of the first shaft 201 on the supporting plate 113. 14
The | ever 301 [Fheptminidadsidith 386phh tBe2e kecttanagngt 205 dlsl epni8g3ed
touches the pin 302. The roller 303 is disposed rotatably at the tip
portion of theher ank pewdon304.thEhetbearnd eferhe384ank IsuppoBiéd The
be able to swing on the | ower surface of the
movable iron cores 307 are fixed to the driving shaft 306. The
fixed iron cores 308 fixed to the supporting plate 113 are
10 arranged around the movable iron cores 307. Upper and lower
coils 309, 310 are disposed inside the fixed iron cores 308.
A return spring 311 is disposed between the movable iron core
307 and an upper position of the fixed iron core 308.
The electromagnet 305 excites the coils 309, 310 to drive
15 the movable iron cores 307 in up and down directions. By this
movement, the crank lever 304 swings. By the swing movement of
the crank lever 304, a touching position between the pin 302
and the roller 303 changes to thereby prevent swing action of
the lever 203 around the first shaft 201 or to allow the swing
20 action. As a result, the movable contacts 84, 94 are prohibited
to move from the open position Y2 to the disconnection position
Y3 tobemaintainedat the openposition Y2 or allows the movement
from the open position ¥2 tc the disconnection position ¥Y3. That

is, the above constitution is an interlock mechanism between

25 the open position Y2 and the disconnection position Y3 of the



5 supporting plate 113. The driving shaft 306 of the

el ectromagnet 305 is connected to the tip portion of the other end of
the crank | ever 304. The novable iron cores 307 are fixed to the
driving shaft 306. The fixed iron cored9308 fixed to the supporting
plate 113 are 10 arranged around the novable iron cores 307. Upper
and lower coils 309, 310 are disposed inside the fixed iron cores
308. Areturn spring 311 is disposed between the novable iron core
307 and an upper. position of the fixed iron core 308. The

el ectrorragn@ge%%ge%ttaé‘g‘st ﬁé'cgfars 309, 310 to drive 15 the novable
iron cores 307 _in up and down directions. By this novenent, the crank
| ever 304 swi nJ§XtBF AW ERCAGD v ERBATIIGH PRRF AT AIATMPeRR L3400 for
touchi ng position between the pin 302 and the roller 303 changes_.to

t hereby pr efRRFASYRNFRECTPHHP T CPREAFRVEY OfoBhacsdhd shEEFh Pstithdm
201 or to allow the swing 20 action. As a result, the novable
contacts 84exphakped fpHaficresce ot Aokl f romiise segeRdpsBa £ dPyd= o

t he di sconnection position Y3 to be nmaintained at the open position
Y2 or al¥ onsuppertasl Eadift abtokct $itirepen thesseprartyna plate 113, Three
di sconnection position Y3. That is, the above constitution is an

i nterl ock nehers dhberredingd tohehepbir Posiheifond ¥R, asd shhen in Fig.
di sconnection position Y3 of the 15 novable contacts 84, 94.

Next, constit utn endiofeathieon hif rak mpercatintgo iedteafi sat 406G fter 4 0perfatchng
t he novabl e contact 74 of the earth switch 9 will be explai ned by
reference tof Figg t6.p Tife tdecdadeshadd2 4iH amnecseppooet easct cobetabl e
to swing to the supporting plate 113. Three levers 402 are fixed to
the first sbafitedtihg asdshbldh. iIn &idition, deaedisr €1 iao®e obnnected to
arrangenment of the first shafts 401. Each of the tip of the |evers
402 i s tbnnect exthd @feabh sécdhe shaft 402 at the opposite direction of

the lever 402.

The driving shaft 406 of the electromagnet 405 is connected
to the levers 403 via the connecting member 404, as shown in
Fig. 6. The electromagnet 405 has the same constitution as that

15 of the electromagnet 205 of the first operating mechanism 200.
The movable iron core 407 having a T-form in its cross section
is fixed to the driving shaft 406 of the electromagnet 405. The
fixed iron cores 408 fixed to the supporting plate 113 are
arranged around the movable iron cores 407. The annular

20 permanent magnets 410 and coils 409 are arranged inside the
fixed iron cores 408. A spring 411 for breaking is disposed
between the fixed iron cores 408 and the lower face of the
supporting plate 113.

The second interlock mechanism is disposed between the third

25 operating mechanism 400 of the earth switch 9 and the second



connecting rods 112. In addition, |levers 403 are connected to 10 one
end of the second shaft 402 at the opposite direction of the |ever
402. The driving shaft 406 of the_el ectromagnet 405 is connected
to the levers 403 via the connecting nmefrber 404, as shown in Fig. 6.
The el ectromagnet 405 has the sane constitution as that 15 of the

el ectromagnet 205 of the first operating nechani sm 200. The novabl e
iron core 407 having a T-formin its cross section is fixed to the
driving shaft 4Q6 of the elec net .405, The fixed.iron cores_408
1 xed e o 1 SuggoPt iy e O TRE SratSrimata G Pretovaste
iron cores 407 he annul ar, 2Q._per manent nets_ 4 and coils 409
are arr angegdA]OPEslt?es‘f'ﬁggtf i%xté%(%PFo?P%P%lgg%‘ ?2 %Ibcéllgﬁa ‘g?f‘fof‘é‘recuon
breaki ng is disposed_between the fixed iron cores 408 and the | ower
face of thé”?ﬁ%ﬁ&@t#ﬁg plate 113. The second interlock
mechani smis di sposed between the third 25 operating nechani sm 400 of
the earth swt Fesrgdt hRtertat mefhagp el 4G kP tecRaRF sl 3G Fépse
switching the novabl e contacts 84, 94 of the switch 8 to the open

positi of YZXhmBoteleireebaredtiht posprrtbswischihby $sesHegtmomappek

mechani sm makes it possible to close 5 the novabl e contact 74 of the

earth sw t AP0 whent Hee dodeblenagheacts084wheh arve iRobvlad|d seonngctions,

94 are in the disconnection position Y3 of the switch to protect an

i nspect or RFEUFIENA 0f Foevan itadet g pshtast ehutkuector agddasti @ surge

i npossible to close the novable contact 74 of the earth switch 9 when

t he novabl el agentuchsa84hgtiegl, phenakds dit amposaibhe ) gdese the

position Yl for supplying current and in the breaking position for

br eaki ng curavaile epnirakes’4 tof njussiaite twibper atwhdrhehel ectvebimgnet

205 of the second operating nechani sm 300 when the novabl e contact 74

of the 1@ar tdordwicteh8 9, %3 bA tie selitek guosiitni the close position Y1 for
supplying current and in the breaking position for breaking
current, or makes it impossible to operate the electromagnet
205 of the second operating mechanism 300 when the movable
contact 74 of the earth switch 9 is in the close position.

15 More concretely, the second interlock mechanism is
constituted by the pin 412 disposed at the lower end of the
driving shaft 406 of the electromagnet 405 of the third
operating mechanism 400, the shaft 413 disposed in parallel with
the second shaft 401 at the lower end of the electromagnet 305

20 of the second operating mechanism 300, a lever (not shown)
connected to the lower end of the driving shaft 306 of the
electromagnet 305 of the second operating mechanism 300, and
the lever 414 coupled to the pin 412, which is the shaft 413.

Next, the switchgear of this embodiment will be explained

26 by reference to Figs. 1 and 6.



15More concretely, the second interlock nmechanismis constituted by
the pin 412 disposed at the |lower end of the driving shaft 406 of the
el ectromagnet 405 of the third operating nechani sm 400, the shaft 413
di sposed in parallel with the second sRhaft 401 at the |ower end of
the el ectromagnet 305 20 of the second operating nmechani sm 300, a
| ever (not shown) connected to the |ower end of the driving shaft 306
of the el ectromagnet 305 of the second operating nmechani sm 300, and
the lever 414 ¢ uepl ed to tgg pin 412, which is the shaft 413. Next,
t he switchgear 1 hi€ MOVBEAE Ftt amtisl 8 be 2 4H B p sy iashiR aF et ceRes
to Figs. 1 and 6. 17 . .Wen_the novabl e contacts 84, 94 of the
switch 8 ar® $OEpPREN £°Stihd OBpen I9EsPEEVRL B ClEFeBE ediihde¥arE rdht of
the | ever 203 of the first operating nechanism 200 is given a _
rotating foreeilhsh RYAEAgeraFrhaetIwA 08r bugd veRe2 fiokgtiggaferarninas
an axis in 5 Fig. 1 by areturning force of the trip spring 212 of
the first OhEAAEKNESAetAtSpn2@pound th?héiléi‘ribrsél,aftthéogiarrﬁ g8pxaxis in
di sposed at the tip of the I ever 301 constituting the second
oper at i Ag rEichani Byna3oettonigiedorne @utee pein sheipgoill hé the Ifers803
so that a further rotation 10 of the lever 301 in the cl ockw se
di recti on bypardssingt aenhhgisor2a®.of the trip spring 212 is
,suppressed. That is, the novenent of the novable contacts fromthe
open position Mkrfarodsr, etke ngic A0 editsposeidhet ditscohpect ithe osidt B0
13 for securing safety of the inspector is prohibited.

constituting the second operating mechanism 300 touches the

cuter periphery of the roller 303 so that a further rotation

10 of the lever 301 in the clockwise direction by the returnihg
force of the trip spring 212 is suppressed. That is, the movement
of the movable contacts from the open position Y2 for breaking
current to the disconnection position Y3 for securing safety
of the inspector is prohibited.

15 Next, the closing operation from the open position Y2 to
the close position Y1 by means of the first operating mechanism
200 will be explained. If current is supplied to the coil 209
of the electrcocmagnet 205 of the first operating mechanism 200,
the driving shaft 206 moves upward in Fig. 6. The driving shaft

20 206 moves in the upward direction and the lever 202 swings around
the first shaft 201 as a rotating axis in a counter-clockwise
direction in Fig. 1 to move the movable contacts 84, 94 towards
the close position Y1. In the sate of the close position, the
trip spring 212 and the contact spring are biased to prepare

256 the opening movement.



15Next, the closing operation fromthe open position 12 to the cl ose
position Yl by neans of the first operating nechanism 200 will be
explained. If current is supplied to the coil 209 of the

el ectromagnet 205 of the first operati A8 nechani sm 200, the driving
shaft 206 noves upward in Fig. 6. The driving shaft 20 206 noves in
the upward direction and the | ever 202 swings around the first shaft
201 as a rotating axis in a counter-clockwi se direction in Fig. 1to

nove the novabl e contacts,84, 94 toward hthe.clqgg gosit%on %%%ngﬁ
the sate of thaYditbge CHE8H0P R THA Gl pP8pPHRG 21 SCRAASERE TR &
spring are biased to prepare 25 the o ing novyenent. 18 By this
cl osi ng opetHtoRer} rd{)ﬂ%%‘? $§ . Fg‘érﬁcﬁﬁ@rgﬁ%‘flo%wﬁmg@f
the roller 303. The, roller 303 does not change its position by virtue
of the ret Ut 8PFHREORIAY FRIEHE SECTIRI LE58FaL PRI e SHaANPE nhh Peicend
retained in its original position. 5 As having been di scussed, when
the switch IR BEORUH Fosndi bh rativd nedcdnd teper agipyl masiddicosm
300 constitutes the nechanical interlock so as to nmake the
di sconnécti on dehavibg RRen IWd sEuesedopdiatt ithg #rettrinibs im 20t falesethe
view point of safety security. That is, when the novable contacts are
in the 10 A@Eddopoestheorecandhepraniéal nerlkanicok 308r cemet ruad fige
and di sconnection is realized by that the disconnection operation
becones i npesHiablical Nexter idek spers hg opder Bbé ol scronetheog|apseation
position Y1 to the open position Y2 by neans of the first operating
mechani sm 1y 20@ Wikktbepexpt miqen:chamitsime 200i fr@0%tlof iy point of
el ectromagnet 205
safety security. That is, when the movable contacts are in the
10 closed position, a mechanical interlock for the breaking and
disconnection is realized by that the disconnection operation
becomes impossible.
Next, the opening operation from the close position Y1 to
the open position Y2 by means of the first operating mechanism
15 200 will be explained. If the coil 209 of the electromagnet 205
in the first operating mechanism 200 is excited in the reverse
direction with respect to that of the closing operation so as
to cancel magnetic flux of the permanent magnet 210, the driving
shaft 206 moves downward in Fig. 1 by virtue of the accumulated
20 force of the trip spring 212 and contact spring. By this movement
of the driving shaft 206 in the downward direction, the lever
3C1 swings in the clockwise direction in Fig. 1 via the lever
203 and the first shaft 201, wherein the swing movement of the

lever 301 in the clockwise direction is suppressed by the pin

25 302 that contacts the outer periphery of the roller 30. As a



in the first operating nechanism 200 is excited in the reverse
direction with respect to that of the closing operation so as to
cancel magnetic flux of the permanent magnet 210, the driving shaft
206 nmoves downward in Fig. 1 by virtuel®f the accunul ated 20 force of
the trip spring 212 and contact spring. By this novenent of the
driving shaft 206 in the downward direction, the |l ever 301 swings in
the cl ockwi se direction in Fig. 1 via the |lever 203 and the first
shaft 201, wherein the swing novenent of the lever 301 in the

cl ockwi se ower%tltﬁ,oﬁhiesmgmpbg@s@@eta@ta B, pP4 25 BOR 3vidictcdnieaét s t he

outer periphery of the roller 30. As a 19
maintained at the open position.

Next, the disconnection operation from the open position
Y2 to the disconnection position Y3 will be explained. In the
5 state of the open position of the switch 8 if the upper coil
309 of the electromagnet 305 of the second operating mechanism
300 is excited, the driving shaft 306 moves upward against the
force of the return spring 311. The upward moveﬁent of the
driving shaft 306 lets the roller 303 swing in the
10 counter-clockwise direction in Fig. 1 via the crank lever 304.
By this counter clockwise swing of the roller 303, the
contactingpointofthepin302aﬁdtheroller303movesdownward.
As a result, the operating rod 111 moves upward by means of the
lever 301, first shaft 201 and lever 202 thereby to move the
15 movable contact 82 of the switch B to the disconnection position
Y3.
In the sate of the disconnection the movable iron core 207
of the electromagnet 205 in the first operating mechanism 200
is located below the permanent magnet 210. Accordingly, even
20 if the coil 209 of the electromagnet 205 in the first operating
mechanism 200 is excited, attractive force hardly generates
because there is little of magnetic flux that passes through
the movable iron core 207. That is, a mechanical interlock
between the circuit breaker and the disconnector is realized

25 for making closing operation impossible when the movable



result, the nmovable contacts 84, 94 of the switch 8 are mmintained at
t he open position. Next, the disconnection operation fromthe
open position Y2 to the disconnection position Y3 will be explained.
In the 5 state of the open position of 4che switch 8 if the upper coi
309 of the el ectromagnet 305 of the second operating mechanism 300 is
excited, the driving shaft 306 noves upward agai nst the force of the
return spring 311. The upward novenent of the driving shaft 306 lets
the roller 303 swing in the 10 counter-clockwi se direction in Fig. 1
via the cramkntecer 180%ccByed hirs theunt econheckidrs eaditignof t he
roller 303, the contacting point of the pin 302 and the roller 303
moves downwar d.NeAs ,aopesat ign blyet lnpakabhigop®ch tilhly MevRsSniENA00 byom
nmeans of the lever 301, first shaft 201 and | ever 202 thereby to nove

the 15 novabhe eosit@biedt2 of pbbet s tyht8 tige tdperdpssONGEtY0Ri11 be
position Y3. In the sate of the disconnection the novable iron core

207 of the ekechrpragnet tA@5diseddiedtifoht sOREs alHdid tABChAN 58200316
| ocat ed bel ow t he permanent magnet 210. Accordingly, even 20 if the

coi | 20950f oehenelactropnagstt 205 1M thReslissd RRLALHAGIBERARNSTO
200 is excited, attractive force hardly generatés becalse there is

little of ”Egnéki:ftééi,u?%ﬁé‘@roﬁ}éﬁﬁe§h§fﬂ' %%hmbk}es bl aénfdoehg%ﬁ nk

207. That is, a nechanical interlock etween the circuit breaker

and the di SGRUBCIAS oliSnd€akl &R c23chAL R AL TR 'S 00E A PO11er
i npossi bl e when the novabl e
303 to push up the pin 302, which contacts the roller 303, and
the movable contact 82 moves to the position ¥Y2.

10 Next, when the movable contact 82 of the switch 8 is in the
open position ¥2 for breaking current, the lever 414 in the
second interiock mechanism is coupled with the pin 412 disposed
to the lower end of the driving shaft 406 of the electromagnet
405 in the third operating mechanism 400, Thexefore, the closing

15 operation of the earth switch 9 by the electromagnet 405 is
impossible.

When the movable contact 74 contacts with the fixed contact
73 of the earth switch 9, the lever 414 of the second interlock
mechanism touches the pin 412 disposed at the lower end of the

20 driving shaft 406 of the electromagnet 405. Therefore, the
operation of the second operation mechanism 300 is impossible
to make. Further, when the movable contact 82 of the switch 8
is in the disconnection position Y3 for securing safety of the

inspector against the surge voltage such as thunder, the lever

25 414 in the second interlock mechanism makes possible the



20 contact is located in the disconnection position. Next ,
operation by the second operating nechani sm 300 fromthe

di sconnection position Y3 to the open position Y2 will be explained.
In the disconnection state when the lowgr coil 310 5 of the

el ectromagnet 305 in the second operating nmechani sm 300 is excited,
the droving shaft 306 noves upward and the crank |l ever 304 swngs in
the cl ockwi se direction to cause the roller 303 to push up the pin
302, which contacts the roller 303, and the novabl e contact 82 noves

to the posi ficRem¥dtr JONRXtpinIEN dikReoBBY A €he ARGt B2 08ft HBr SW 46D
8 is in the open position Y2 for breaking current, the lever 414 in

the second igpaek! o6k JreeRant sdod SrQrRledo tzmetﬂé%o%n 442 dpspesste
to the lower end of the driving shaft 406 of the el ectronagnet 405 in

the third opefflidgnBESNANIM A00e er?ggi’échtd"ﬁyQ‘:Ih%stﬂ‘ﬂzi“dléperatlng

operation of the earth swtch 9 by the el ectromagnet 40
i npossi bl e. hanY8gNs6Hhe novabl e contact 74 contacts with the fixed
contact 73 HFC ﬁg eart% switch 9, the lever 414 of the second

b e e
e ko ! DR RRE A AR AR S 41 e
o sconnect! 2 BERLLLRN AL SSRUCASY SLeLnOle IR IoREE Pl
second | nt erI Othlmﬁghmaenéhsanr?lgakSEO dskzplleetﬁlhrd operating mechanism 400
can be exchanged for their positions. In addition, the
10 electromagnetic system employed for the first operating
mechanism 200 can be exchanged with other systems such as
electro-motive springs.
The essential feature of the present invention, which
comprises an insulation system around the connecting conductor
15 100 that connects the movable conductors 81 and 91 of the two
vacuum valves 80, 90 will be explained by reference to Figs.
1l and 6. The insulating rod 105 connected to the connecting
conductor 100 penetrates through an insulating bushing 500 made
of epoxy resin or unsaturated polyester resin. The insulating
20 1lid 15" having the insulating bushing 500 is gas-tightly fixed
to a top end of an insulating envelope 15 by means of a seal
501 such as an insulating rubber made of silicone rubber or
ethylene propylene rubber. As a result, the lid 15’ and the

envelope 15 constitute a molding resin ~ rubber - molding resin

26 insulation system. The space between the 1id 15’ and the vacuum



21 novenent of the pin 412 disposed at the |lower end of the driving
shaft 406 of the el ectromagnet 405. Therefore, it is possible to nmake
the closing of the earth switch 9 by the third operating nechani sm
400. S5Although in the above enbodi nent ghe rotatable roller 303 is
used as the second operating nechanism the roller 303 can be
replaced with a partially arc cam Further, the first operating
mechani sm 200 and the third operating nmechani sm 400 can be exchanged
for their positions. In addition, the 10 el ectronagnetic system

enpl oyed foratiResfid ghsopegatiNgeFLENRBIHA200 ¢3RpBRAXSNANGRAsMLLS
ot her systens such as el ectro-notive springs. The essential feature

of the present pHR¥ERELLA, £ WhH Cdi GOMRS kB8SeB) {MSHh-AL QN iSy3hem,a5pund
t he connecting conductor 15 100 that connecis the novabl e conductors

81 and 91 of; ythe 2t WBn V3R Akl est 8Q, L9 Mi1d +BesexR! Al eﬂgdlgthgtthh%f

reference to Figs. 1 and 6. The insulating rod 105 connecte

oot ag Ry elac il RENCL08) SRICINGN: ARG TSN 8,300

made of epoxy resin or satura yester resin. atrng

1d'15" Bavig Lhecbpsul aling. DUsh.09 800 1.8 98341 gluly ELxed Lo

top end of an’ins i ng envelope a s€ea suc ag
oD o281 B8R Tl Bl LA SRR RRSE oL I S0n LR SO
ol di ng resi.n . Lubberamlding tesin 28, noulat] on system, The space
downsize the switchgear.
The outer surface of the 1id 15’ including the outer surface
10 of the bushing 500 is coated with an electro-conductive coating
to be eafthed to secure safety of the inspector. Further, the
inner face of the 1id 15’ except the contact faces with the rubber
and the through-holes for the insulating red 105, is coated with
the electro-conductive ccating Y to be fixed at the same
15 electrical potential as a high voltage part via a wiring pattern
504. By this electro-conductive coating, the vacuum valves 80,
80 are electrically shielded whereby partial discharge or
insulation breakdown are prevented.
Since the 1lid 15’, the bushing 500 and the insulating rod
20 501 are slidable via two rubber rings such as O—riqgs 502, 503
in the embodiments of Figs. 1, 5, 7, 8 and 10 so that the sliding
faces are gas-tightly sealed to prevent dust from entering, etc
into the sliding faces. Therefore, reliability of the

insulation is improved.

25 Since the insulating bushing 500 and the insulating rod



22 valves is gas-tightly sealed so that the conponents in the space
are protected fromdirt to thereby inprove reliability of insulation.
Therefore, it is possible to shorten the |l ength of the insulating rod
105, resulting in downsizing of the vacgum 5 switchgear. Since the
interface insulation using the rubber is superior in insulation

wi thstanding to air insulation, the insulation distance of the

i nsulating rod can be shortened to downsi ze the switchgear. The outer
surface of the lid 15" including the outer surface 10 of the bushing

500 i s coat adswsiidanehest hor CaMIUGE kY EgieOMIvRBhe be t@@r&hgdla@mg
secure safety of the inspector. Further, the inner face of the |

15' except the contaed thacksvapid cfoﬂau&\e@p@rspn@lt he tddoughy, th&
for the insulating rod 105, is coated with the el ectro- conduct i ve

coating Y tg P@sﬁiﬁ(egna&péfhecfr%uléeeﬂo@cckﬁé%va%teeESh@ﬁc%Sao?'Qhe

voltage part via a wiring pattern 504. By this electro-conductive

coating, the uagum yaly 8@@ %% gédgagggédcally shi el ded wher eby

partial discharge or | nsulation own are prevented. Since the

via two Fubber tragRuct il ¢ i R L e
Figs. 1, 5, SZO an[cfangeJi %(ia%hat b%erI llv(?i dngh%gﬂ: %%g%é%v%ﬁqegu?%@éis own

sealed to preven USt From ent erlng,

et el ore, LOSPLIALY G o Beel AL oy |5l Prgvet, 2SR e

to counter-measure thermal expansion of the insulating rubber
501 due to heat generation at the time of current flow. Instead

10 of the disc spring 511, a coil spring or plate 510 with
flexibility can be used.

According to the embodiment described above, since the
interface insulation with excellent insulation withstanding is
formed by the resin-rubber-resin comprising the insulating

i5 bushing 500, the insulating rubber 501 and the insulating
envelope 15, it is possible to provide a vacuum switchgear with
a reduced dimension in a width and depth. In addition, since
the insulating bushing 500 and the insulating rod 105 are
subjected to sliding via the rubber rings, the gas-tightness

20 of the inside of the insulating bushing 500 is secured so that
contamination of the inside is prevented. From the view point
of preventing influence by environment on the contamination,
the rubber ring 503 disposed at the upper part is sufficient.
By this structure, the insulation distance of the insulating

25 rod 105 can be elongated, and a height of the switchgear can



105 slide each other, the straight novenment of the insulating rod 105
and the novabl e conductors 81, 91 is realized, and as a result, an
operating guide for the novabl e conductors of the vacuum val ves 80,

90 may be omtted. 5The insulating bushkﬁg 500 i s sandw ched between
the plate 510 and the insul ati ng rubber 501, which are novabl e up and
down directions via a disc spring 511. As a result, it is possible to
count er-neasure thermal expansion of the insulating rubber 501 due to
heat generation at the time of current flow Instead 10 of the disc
spring 511, m ¢eil,capring or plate 510 with flexibility can be used.
According to the enbodi nent descri bed above, since the interface

insulation wt ekleni 54 |t i andi i
resi n-rubber-r gsi?ﬁ%c%ﬁ%?%as?ﬂgéjtnﬁgli ﬁs%%@?ﬁ?ﬁlgﬂgﬁ%ﬁ?%gﬁ %%’hl%zéﬁglﬂ?ng
of

nsul ating rdubhieks S0 @l chhes | sl h0g1 €0YEL N9 18.¢ 1t o3 RSN
e e A S T L T

to provide a vacuums gear w uced dinension in a w dt
i nsul ating rod are su rubber T1ngs,
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secured so nt am nation Fde

viow DOr It o BLPLE OGN RIEE B EOMLLANIEN 9 fEove ceasont.
sufficient.gg% thés structure %hg insul atiop di stance q{.the

i nsul at i ng F59FotP 10 danPBESERtRgA 85 L SRS GAPIANY HEprovement
ThSul At ng it FETARBEhT SUCh The SEUHS SBiCarPrtbI (EUILRERGS6R i s
filled in the gap of the insulating bushing, it is possible to
further redd@8bgpgron, suppression Of envirdnmental influence and an

10 operation guide of the insulating bushing.

In the following the second embodiment of the present
inventionwill be explained. The reference 600 in Fig. 5 denotes
a terminal for evaluation of soundness of vacuum pressure of
the vacuum chambers. The terminal is molded to be disposed in

15 the ocuter surface of the insulating lid in such a manner that
the terminal is opposed to the electro-conductive coating 15
The terminal 600 and the electro-conductive coating ccated in
the outer face of the 1lid are electrically insulated from each
other.

20 The soundness of the vacuum pressure of the vacuum valve
is normally monitored by applying a voltage between the
electrodes. If there is no breakdown of insulation, the vacuum
is sound. If not, the vacuum is not sound. In the vacuum valve

of this embodiment if one of the vacuum valves 80, 90 is not

25 sound, insulation is maintained by the vacuum of the other



5 height of the switchgear. Further, the insulating bushing plays a
role of a guide by which the insulating rod can nove straight. That
is, it is possible to realize downsizing and i nprovenent of
reliability of the vacuum switchgear bysdhe interface insulation,
suppressi on of environnental influence and an 10 operation gui de of
the insulating bushing. In the follow ng the second enbodi nent of the
present invention will be explained. The reference 600 in Fig. 5
denotes a term nal for evaluation of soundness of vacuum pressure of

the vacuum chanber §a178e fid il i %_t@gdﬁgttﬁopﬁﬂes%%%'%aaéé the

outer surface of the insulating lid in such a manner that the

termnal issepREsedsid¥ {AGnal BGih KOG\ oﬁ%@ﬁ%ﬂﬂu&@'ﬂﬂ%t%?&g%gfl

600 and the el ectro-conductive coating coated in the outer ftace

the Iid aregglestrzeably, | ated EE@”F?@BD@QFher- 20The soundness.
a

& ;
of the vacuum pressure o? the vacuum varve 1s normally nonitored by

appl ying a vol tt%getﬁstmramt Dg1 6L ?%[ ngﬁ;}g% ,sloﬁjﬂhbeiﬁs&faﬂ%nbﬁggggg

of insul ati on, e’ vacuum1 s soun e’'vacuumi's notf “soun

In the vacu V, % i q%o i t_if o f the cuum val ves
80, 60 15 ndr dar e Rt i FIT R RE vk v B e TR SHE TR AP B e
ot her to the vacuum valve from the bus-bar side, and a voltage of the

|
conductor 100 will increase. At this time, since a voltage of
the electro-conductive coating in the inner surface of the lid
increases, the state of vacuum of the wvacuum valve can be

10 detected when a voltage _induced at the terminal 600 is measured.
If a voltage is applied to the terminal from the bus-bar side,
the soundness of vacuum of the vacuum vale 80 is detected, and
if a voltage is applied to the terminal from the cable side,
the vacuum soundness of the vacuum valve 90 is detected.

15 In the case where the vacuum switch is used as a feeder
panel, the terminal 600 can be used as a voltage detector (VD).
When power is supplied from the bus-bar 5 side, and when the
power is supplied to the load after the switch 8 is closed, a
voltage of the conductor 100 increases, induction voltage

20 generates at the terminai €00 so that when the terminal is
connected to a voltage indicator, it is possible to recognize
the voltage from the cutside of the switchgear. Further, in case
when the switch 8 is opened and the voltage is indicated, the
vacuum of the vacuum valve 80 connected to the bus-bar 5 is judged

25 as "not socund”, which can be used as the soundness evaluation



25 vacuum val ve. Therefore, it is not possible to evaluate the
soundness of vacuum by the above-nentioned nethod. The term nal 600
is disposed to solve the problem If the vacuum valve 80 is not

sound, insulation breakdown 5 will takeZ$lace in the vacuum val ve 80
when a voltage is applied to the vacuum val ve fromthe bus-bar side,
and a voltage of the conductor 100 wll increase. At this tinme, since

a voltage of the el ectro-conductive coating in the inner surface of
the Iid increases, the state of vacuum of the vacuum val ve can be 10
det ect ed whé&rt 5%0]"?8@%%%5‘?& at the terminal 600 is nmeasured. If a
voltage is applied to the terminal fromthe bus-bar side, the
soundness of vadd@m df SRAES \ACHURY SMPogamest devieerel tdigd movagle
voltage is applied to the termnal fromthe cable side, the vacuum
soundness ofFOPRECHAERUR vt lv@Tobhe stdfetekdad vesupR Yakvasadd wRBr ere
the vacuumswitch is used as a feeder panel, the termnal 600 can be
used as a véhdggendenbty irrdbed. Vies Pokde vacwupplailagsf fomadteas a
bus-bar 5 side, and when the power is supplied to the load after the
swi t ch 85 s ddlsegadechondnchddeobthhe tonthest es 2061 fqwitedgesker. The

i nduction voltage 20 generates at the termnal 600 so that when the
term nal i smognhéeteenduwctrnsoBiiagel ipaticdatage, the ¢onrpossing eohductor
recogni ze the voltage fromthe outside of the sw tchgear. Further,

i ncase when l0Revisi ¢ chmBukstopdned sheint) hendrek¢ adeci sicallgabedect e
vacuum of the vacuum val ve 80 connected to the bus-bar 5 is judged 25
as "not sound'easthictheecamme sapedatsl ¥ hensednddess taval matlizanng2bods

t he vacuum val ve. Fig. 7 shows a third enbodi nent, wherein the
movabl e condoét Az Sirudthugd of e ilswaniyaal idech tvas uHe ssaleves i80hH01ipse
i ndependent|y operated. One of the vacuumvalves is used as a

10 embodiment, except that the insulating rods 105 penetrate the
insulating bushing 500.

Fig. 8 shows a fourth embodiment. Fig. 8 shows a vacuum
switchgear for a ringmain unit, which is applied to a loop power
receiving system. There are three lines Line 1, Line 2, Line

15 3 and vacuum valves 80, 90,60 are integrally molded with resin.
The movable conductors 81, 91, 61 are operated independently
from each other, and are electrically connected through the
connecting conductor 100 with the commutator. The movable
conductors are independently connected to the insulating rods

20 105. Two insulating rods 105 penetrate the insulating bushing
500.

Fig. 9 shows a fifth embodiment of the present invention.
Fig 9 shows an insulating bushing 500 made of a flexible
insulating rubber body. The rubber made insulating bushing 500

25 is fitted at portion 505 to the insulating rod 105 to thereby



5 di sconnector and the other is used as a circuit breaker. The
novabl e conductors 81, 91 penetrate the connecting conductor 100 with
a commut ator (not shown) and are electrically connected to each
other, and separately connected to the ¢-nsulating rods 105. The
structure of this enbodinent is the same as in the first 10

enbodi ment, except that the insulating rods 105 penetrate the

i nsul ati ng bushi ng 500. Fig. 8 shows a fourth enbodinment. Fig. 8
shows a vacuum swi tchgear for a ring main unit, which is applied to a

| oop powver neeei ¥isHor SysiiYs dhefig: ane- Eﬂéﬁﬁatécﬂl%a@anéf lbheLbﬂghzng
Line 15 3 and vacuum val ves 80, 90,60 are integrally nolded with

resin. The novahine ReASMELE Wchdhkto®d. 8Pl @I %r%%&@é@%iﬂﬂ%@%ﬁ%@ﬂéln
fromeach other, and are electrically connect ed t hr ough

connecting %QngHéth.{sh%Ql% ¥hhh Itnhghﬁ?é’rg?ﬁrﬁo%&%'ént-r@ﬁe rﬂz?a‘é’i’a%g %‘rﬁt Phe

are |ndependently connected to the 1 nsulating rods

insul ating rads1108 penets a&ﬁ—tﬂgmguheﬁw&@&%@ 3% s0¢ cE10- 9

shows a fifth enbodi nent of res I nventi on OWs an

i nsul atigg %%@lc 9,,p90; rgﬁésiﬁflng g&?hgék%g ?@k’%@tétr@ 51%99%5§ gd%{beThe

rubber nmade 1 nsu atlng i's fi porti o the

i nsul ating I 27 kee S-1li ess . of t
ai r-insul at eggé%ggéﬁ(g ykshas 2t PR O ln(ﬁgva%[ h&& ?ngn'éjlal
91 are nove t i on of the bus

the busm ng%gﬁotcgﬁdl?ﬁe B ot e RSB bt Ik o fEReS) 1B

portion 506 taller than that of other embodiments.

Fig. 10 shows a sixth embodiment, which shows a structure
10 comprising two vacuum valves 80, 90, wherein the insulating
bushing 500 and the insulating envelope 15 are integrated. That
is, before the insulating envelope 15 is molded to accommodate
the two vacuum valves 80, 90, the movable conductors 81, 91 are
connectgd with the connecting conductor 100. Then, the
15 insulating rod 105 is connected to the connecting conductor 105.
The insulating bushing 500 with 1id i5' is fixed to a mold for
molding the envelope. Then, the envelope is molded to connect
the envelope and the lid.
Since in this embodiment the insulating bushing 500 and
20 the envelope 15 are united, the insulating rubber body used in
other embodiments is not necessary. That is, the interface
insulation is constituted by resin-resin. In order to secure
strength of the envelope and the insulating bushing, it is
preferable to use the same resin material.

25



constitute interface insulation. Since the flexible rubber
?nsulating body works as an insulating body, which is essential for
the interface insulation, the nunber of conponents is smaller than
that of other enbodiments. Fig. 10 shows a sixth enbodi ment, which
shows a structure 10 conprising two vaguum valves 80, 90, wherein the
i nsul ating bushing 500 and the insulating envel ope 15 are integrated.
That is, before the insulating envel ope 15 is nolded to accommodat e

AGYATT) 91 are
the two v LxgeEBP; 90, the novabl e conductors 81, 9! _
connect ed vvithst/%e connecti ng conductor 100. Then, the 15 insul ating

[ [ : [ | ati ng
od 105 is connected to,the connecting conductor 105. The insu
[)ushi ng 500 with Iid'-15* VRQUUM swichasal (hhspmprisingnol di ng t he envel ope.

Then, the envel ope is nolded to connect the envel ope and the |id.

Since in this enbodinent tawgadudsiild Mf 8@5&; ,Osggoa %gal,%g t he

1 ited, t ' [ ber use n ot her
embod hents £ not. nScess*’:Egbﬂﬁﬁéfé% ) FRUNG A BBvRle Samastat i on i s
constituted by resin-resi 2 19 O?Qi’é]ﬁcie@ T_Qé*@dﬁ@'@tmgemgt(h%)‘, t he
envel ope and the insul ati Eg:&ggg%nldgtoéf%rgaﬂmgﬁé?%%;2; h(elisarre
resin material. 28 WHAT ¥ Sonrect

. - » t
(" 03) "t g v o o P ey HBRN S s Rk e,
i(nsiu ating rod (105), and'f%ap?%%r«‘f@aﬁéséﬁr@tiom H1EF$_b®wei¢n;havi ngl a fixed
contact (83, 93), connect&daguracharsbb(B2(%®) entading thelvaad- cabl e,

wherein the contacts makeuglwedld jggaggicont act and separation
t herebet ween; a vacuum Chm%ra(ﬂﬁa’en azapeeﬂ%?scwgrintght‘ﬁe\@%gg-um valve
(80, 90); um chamber (82, 92);
an insulating lid (15° gas-tightly fitted to the in-
sulating envelope (15), the lid (15" having an
insulating bushing (500) through which the in-
sulating rod (105) penetrates, the insuiating rod
(105) being connected to an operating mecha-
nism (400),
wherein the insulating rod (105) except a portion
exposed fromthe bushing is gas-tightly confined
in insulating gas atmosphere formed between
the insulating envelope (15) and the insulating
lid (157,
characterised in that
the outer surface of the insulating envelope is
covered with an electro-conductive layer (X)
thereby to earth the envelope; and
the inner surface of the lid is covered with an
electrically conductive inner coating (Y) to make
a potential of the inner coating equal to that of
the movable conductor (81, 91).

2. The vacuum switchgear (1) according to claim 1,
wherein the vacuum valve (80, 90) is a vacuum dou-
ble break three position stop type, which comprises
at least two vacuum valves (80, 90) each being con-
fined in a vacuum chamber (82, 92), movable con-
ductors (81, 91) of the vacuum valves (80, 90) being
connected to the insulating rod (105) via a connect-
ing conductor.



an insulating envel ope (15) covering the vacuum chanber (82, 92); an
insulating lid (15') gas-tightly fitted to the insulating envel ope
(15), the lid (15" ) having an insul ati ng bushing (500) through which
the insulating rod (105) penetrates, the insulating rod (105) being
connected to an operating mechani sm (490), wherein the insulating rod
(105) except a portion exposed fromthe bushing is gas-tightly
confined in insulating gas atnosphere forned between the insulating
envel ope (15) and the insulating lid (15"); characterised in that the
outer surface of the insulating envelope is covered with an

el ectro-conductive |layer (X) thereby to earth the envel ope; and the

i nner surface of the lid is covered wwth an electrically conductive
inner coating (Y) to make a potential of the inner coating equal to
that' of the anabIe3cOWMMmhomum8ﬂmu£§éw'@)a&&ﬁdMQQHQﬂéﬁ%ﬁtChgear (1)

Goubl e break three posimoct e i May Uiyl ?’é(r}g“'?o?‘a?@ 1)t ton
vacuum val ves (80, 90)V%g@_ﬁ1 %@’?’E ﬁo_ P} 384 8 earth siiegh Ehanber (82,
92), novabl e conduct or¥hg§rgin the eprtbswitele(9) dispased/ialihems(B®, 90) bei ng

connected to the insulingemeglom161&mprided adabQMMERAhig} (§ENduct or . 29

3. The vacuum sw tchgi’_%pg ol Ao @MSRb .ﬂ?]% éﬂqoqlggf'eg%o\];g;s@gr(g 'n the
re

i nsul ating envel ope ( acuum v 0) and an

ontai ns_the-v ,
earth switch' (9), whe rﬁ‘%t’ﬁg BLAPRYAIE RopiEnt (6) 94 apdadiredn’ t he
i nsul ati.ng envel ope (PINdeSaDhid1s&d’)davingwiinedcantzet (838323),92) for
acconmodati ng a novabltie rondbietoond(@3r, (89191 rebRYag! e cont act

(84, 94) and a fixed @M%ﬁﬁ,ﬁ frethanidt’ aving a fixed contact (83,
93), the novabl e conduct or (819,’ 915‘3%%M%Odgbnnect ed to the operating

mechani sm (400). 4. The vacuum swi tchgear (1) according to claim]l,
wherei n the insul afti ngNe d@cPUMsIWitahgean Hatscporndingetat edim it o t he
bushi ng (500), the i nwhketin tig ipasiatigmenhes)s BriaeRsbAg] | nsul at i ng

| 15 d t hejqd ol } : h t h . 5.
The vacuurn oui ¢ (r:]hgearemltdl')%%ci‘?ggeﬂEﬁs@b?ﬁ SElehS Bk s el ©
i nsul ati ng envel ope (Fi’éﬁ) © bREveaRdhe insuating pn¥glepayds) engthel y seal ed

with an insulating rulishg6’)B0q seatddilfyom the atmosphere.

5. The vacuum switchgear (1) according to claim 1,
wherein the insulating envelope (15) and the lid (15"
are gas-tightly sealed with an insulating rubber (500°,
501).

6. The vacuum switchgear (1) according to claim 1,
wherein at least part of the lid (158") is made of a
flexible material that allows the movement of the
movable conductor (81, 91), keeping gas-tight seal-
ing of the insulating gas atmosphere.



6. The vacuum swi tchgear (1) according to claim1l1, wherein at |east
part of the lid (15 ) is nade of a flexible material that allows the
novenment of the novabl e conductor (81, 91), keeping gas-tight sealing
of the insulating gas atnosphere. 30 7. A vacuum swi tchgear (1)

conprising: a vacuum val ve (80, 90) cggprising at | east two novabl e
conductors (81, 91) each having a novabl e contact (84, 94), connected
to an insulating rod (105), and at |east two fixed conductors (81",
91') each having a fixed contact (83, 93), connected to a bus bar (5)
orto a |l oad cable, wherein the contacts nmake el ectrical contact and

separation ther ebetAvednvactacusuitahgaabgl sohfdsin@2) each encasing each
of the vacuum valves (80, 90), the vacuum val ves (80, 90) being

i sol ated; an insulating envel Orﬁe &/1 é (éweri ng .t he vacuum chanbers
(82, 92): an insul ati ng3YPgu{raa ez Q. '@WP‘&‘W@t‘%@ft%‘)the

i nsul ati ng envel ope (15) Mavaelel cenquedrs (Bhvehigeatis bringrg bushi ng
(500) through which the nmsablatdontact Bdso4)lemnepeass aRireu- each of the

G L e 10, bl g A L o
exposed from the bushi ngP 3 (@’S_Qgﬁ?ﬁ] 6/5"&'191 iTiK C?Wa?tﬁ@ﬁi ating gas
at nosphere formed bet weeP3) fenegtadtagbHgban@eirtprlioadsabland t he
insulating lid (15'); chahacirethes edntaotstmake fehetieat ebnigyr f ace of the

[ _nsEI at n? envel opedcbv_eé,i]@gefgatpgtid@%%b ber s (82,h Qﬁ) i's clove'r ed
and the i nner surface. o ‘EHMM SETIEe 8P rePhgh SACING S4hect 11 cal |y
conductive inner coating®f(ie varuwakealvepdBenPPrIthefvachemi nner coati ng
equal to that of the nowalites (8on@didicing icBlAied91) .
an insulating envelope (15) covering the vacu-
um chambers (82, 92);
an insuiating lid (15") gas-tightly fitted to the in-
sulating envelope (15), the lid (15’) having insu-
lating bushing (500) through whichthe insulating
rods (105) penetrate, each of the insulating rods
(105) being connected to an operating mecha-
nism (400),
wherein each of the insulating rods (105) except
portions exposed from the bushing is gas-tightly
confined in insulating gas atmosphere formed
between the insulating envelope (15) and the
insulating fid (15%;
characterised In that
the outer surface of the insulating envelope cov-
ering the vacuum chambers (82, 92) is covered
with an electro-conductive layer (X) thereby to
earth the envelope; and
the inner surface of the lid is covered with an
 electrically conductive inner coating (Y) to make
a potential of the inner coating equal to that of
the movable conductor (81, 91).



31 S. The vacuum swi tchgear (1) according to claim?7, wherein the

i nsul ati ng envel ope (15) and the insulating Iid (15') are gas-tightly
sealed with an insulating rubber (500", 501) fitted therebetween. 9.
The vacuum swi tchgear (1) according to claim7, wherein an earth
switch (9) conprising a vacuum chanbef; (82,92) for accommodating a
novabl e con- ductor (81, 91) having a novable contact (84, 94) and a
fi xed conductor (81", 91') having a fixed contact (83, 93) is nvol ded
together with the vacuum val ves (80, 90), the novabl e conductor (81
91) being connected to the operating mechanism (400). 10. The vacuum
swi tchgear (1) according to claim11, wherein the vacuum val ve (80,

90 [ |1 lded Wi th o | ati ' 2 f h
ntulating envel opeb( 1 ) Al R GREA TR0k i £ocording to

claim 7, wherein the vicwain ihglinadatingoenve®pedis) st Bigriast-y nol ded

wi th an insul ating reslatng ic2)15t)aré gastititey svaverl withean thaulaffhe vacuum

swi tchgear (1) accordiiagng%égl(gddm%w]m%q ﬁjepegem?é'nnsul ating envel ope
|1 ! e

(15) has a insulating bet ween the vacuum val ves (80, 90). 13.

The vacuum sw tchgear (1) accordi n‘gnto claim7, wherein the
i nsul ati ng envel opé-( 1B)e Veaum sWEENgeEr il aedordingtawelamtfe vacuum

val ves (80, 90). wherein an earth switch (9) comprising a vacuum
‘chamber (82, 92) foraccommodatingamovable con- [
ductor (81, 91) having a movable contact (84, 94)
andafixedconductor(81’, 91’y having afixed contact
(83, 83) is molded together with the vacuum vaives
(80, 90}, the movable conductor (81, 91) being con-
nected to the operating mechanism (400). '

10. The vacuum switchgear (1) according to claim 1,
wherein the vacuum valve (80, 90) are integrally
molded with an insulating resin (12) to form the in-
sulating envelope (15).

11. The vacuum switchgear (1) according to claim 7,
wherein the vacuum valves (80, 90) are integrally
molded with an insulating resin (12} to form the en-
velope.

12. The vacuum switchgear (1) according to claim 2,
wherein the insulating envelope (15) has a insulating
wall between the vacuum valves (80, 90).

13. The vacuum switchgear (1) according to ciaim 7,
wherein the insulating envelope (15) has ainsulating
wall between the vacuum valves (80, 90).



