1 TITLE OF THE | NVENTI ON: VACUUM SW TCHGEAR FI ELD OF THE | NVENTI ON: The
present invention relates to a conpact and downsized 5 vacuum sw tchgear
having an inproved reliability and protgction against contam nation.
RELATED ART: Electric power receiving installations are provided with 10
cl osed type distribution panels (so-called switchgears) , which conprise a
vacuumcircuit breaker for interrupting load current or fault current in
accidents, a disconnector and an earth switch for securing safety of a

person who [ifRSREess 1@ TRVINaI TN : A URRGw & dRisggl or for detecting a
system vol tage and current, 15 a protection relay, etc. There are nmany

ki nds of insulating methods for the swtchgears. In addition to G S (gas
i nsul ated switchgears) using SF6 gas, conpressed air, vacuum and solid

i nsul ating | di Hg? d in view of environnental consideration.
20 In the 53&?&’5%23] ﬁﬁﬁﬁﬁﬁﬁgﬁﬁgs main circuit conmponents such as vacuum
val ves, and connecting conductors constituting the main circuits are nol ded

with insul ati nffreR e s SUEH AR pTEAA LG DL tPIRATH AT UL RS

envel ope, as disclosed in Patent docunent No. 1. 25 Patent docunent:
JP2007- 286 9% CRUMRiEvelrge s h hed ngow éRPreNar wolial i sl apfmy afsidhiimg: si nce

against contamination.

RELATED ART:
Electric power receiving installations are provided with

100 closed type distribution panels (so-called switchgears), which

comprise a vacuum circuit breaker for interrupting load current

or fault current in accidents, a disconnector 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 td GIS (gas insulated switchgears)
using SF¢ 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 connecting conductors constituting the
main circuits aremoldedwith insulatingmaterials such as epoxy
resins to form an insulating envelope, as disclosed in Patent
document No. 1.

25 Patent document: JP2007-28699



e

novabl e conductors of the vacuum valves are located in air, whichis lowin
i nsul ating withstanding, a sufficient insulating distance on the insulating
rod was necessary, which 5 makes the swigtchgear large in size. The patent
docunent No. 1 teaches an insulating envel ope covering the vacuum val ves so
as tolimt lengths of the switchgear in depth and width directions; but
the insul ating envel ope itself becones |large because the space for
accomodating insul ating conponents is 10 in air so that the conponents may

b taninated to | its insulating withstanding. That,is, in th
owi £ chgear  SholTH*1 R PAE STV ABCAREAT Nt 0 P IR HO Poda Eannect ed

to the novable _conductors are exposed to air, which is not conpletely

i sol ated f FOVERHE SORSSPHETS. Cthdher JeEL UMy 3lakst k6T laretes ilRs @idti ng
rods should be sufficiently long so as to secure an insulating distance in
vi ew of di mhighd icortoamilmatinemla tSuVNRY her anide NgNVENFIUAN L cliea tor esent
invention ains at providing a conpact and 20 downsized vacuum sw t chgear
wi t h hi gh relsivdkitliingydiFhenvaocvummhesian $ ¢chgeang acsbwdisnge ¢t ®s $dey pnesiernt

i nvention has an insulating bushing through which a novabl e insulating rod

penetrages maés ktheConneehgdaw 1drgd iapeyiatd .nghaephashsmiowdes et Nd he
insulating rod confined in a gas insulated atnosphere is 25 gas-tightly

i sol ated frpdhe ahmsapheseind eﬁ_@@%?&%o%@rfﬂ@oﬁ'}h@e@é&ﬁﬁ Je gy esent
invention, it is possible to downsize the vacuum sw tchgear because the

as to limit lengths of the switchgear in depth and width
directions; but the insulating envelope itself becomes large
because the space for accommodating insulating components is
10 1in 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 to the
movable conductors are exposed to air, 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 OF 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 confined in a gas insulated atmosphere is

25 gas-tightly isolated from the atmosphere.



i nsul ating rod connected to the novabl e conductor, which is connected to an
operating nechanism is covered with a solid 5 insulating bushing to
thereby protect it fromdirt or contam mati on. PREFERRED EMBODI MENTS OF THE
PRESENT | NVENTI ON: The present invention provides the follow ng enbodi nents.
10 More particularly, the present invention provides the follow ng

enbodi nents. (1) A vacuum swi tchgear conprising: at |east one vacuum val ve
conprising a novabl e conductor having a novable contact, connected to an

compr i 1 ng-a_movabl e condue bi'e cont ) .
Lo a bus. bar 0P T iR siPEIARANE BE R¥ 00 St FNEPH &L g

Valve:  an HRESHRRG ATEIapE v A8 Ho T EHamSGr Tha P20 outer

surface thereof being covered with an el ectro-caqonductive |ayer thereby to
earth the éﬁ\?é’ilé‘ﬁé;ngaﬁoi%ﬁﬂ%%q it® e él?‘ﬁa?]xjaé:-cﬂdgﬁtl%}frf "hEd 6 t he
i nsul ati ng envel ope, the |id having an insul ati ng bushing through which an
i nsul at i ng oo esdsest tat @8, opdeat sulraGhmn oy 25 bevegedonveth el g igh
operating nechanism 4 wherein the insulating rod except a portion exposed
fromthd bushileging dgashinghtdoy thenfdabnegrior datsiltatfimgn gastatarospher e
formed between the insulating envelope and the insulating |id.
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 a fixed conductor having a fixed contact, connected to a bus-bar
or to a load cable, wherein the contacts make electrical contact
and separation 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 1lid, which 1is gas-tightly fitted to the
insulating envelope, the 1lid having an insulating bushing
through which an insulating rod penetrates, the insulating rod

25 being connected to an operating mechanism,



(2) The vacuum swi tchgear according to the above enbodinent, 5 wherein the
vacuum val ve is a vacuum doubl e break three position stop type, which
conprises at |east two vacuum val ves eagh being confined in a vacuum
chanber, novabl e conductors of the vacuum val ves being connected to the
insulating rod via a connecting conductor. 10 (3) The vacuum sw tchgear
according to the above enbodi nent, wherein the insulating envel ope contains
the vacuum valve and an earth switch, wherein the earth switch di sposed in

the Insul ghing:Grvel onesRIPrASesd MACHMLAAIRGI Qo aeeoruRatng a
novabl e conductor having a novabl'e contact an A fix&d conduct or aving a
fi xed contact, .the. novabl e. conduct or.. bei ng connected to_the _operating
rechant om DL He SRt ST DGt AT (g A8 % Bave  SRBSA FER:
wherein the insulating rod is slidably inserted into the bushing,  .the

i nsul at i ngf§aBeAthRiSpiTdt &Nt NRRh2 t Hed iSTSIRRRH G ENVRe? dpe U 12F 1divd 1ife i d
being sealed fromthe atnosphere. (5) The vacuum swi tchgear according to the
above enbodi me@t), Thewarcsium Wit ¢hnged necag rdanel opshambavreenpddament,
gas-tightly sealed with an insulating rubber. (6) The vacuum sw t chgear
accordimg wberbhéndlimveaenbndiaierd is 2%avhenelcukdlebrankrtisuad poeivfiohhe |id
is covered with an 5 electrically conductive inner coating to nmake a
potential etoptthed NREE B RMat txndthatioafadhen raVabkeLanduehgr. (7)

The vacuum sw t chgear according to the above enbodi nent,
confined in a vacuum chamber, movable conductors of the vacuum
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



wherein at |least part of the Iid is nmade of a flexible material 5 that

al lows the rmoverment of the novabl e conductor, keeping gas-tight sealing of
the insul ating gas atnosphere. (8) A vaguun1smntchgear conpri sing: a vacuum
val ve conprising at |east two novabl e conductor each having a novable
contact, connected to an insulating rod, 10 and at |east two fixed
conductors each having a fixed contact, connected to a bus bar or to a | oad
cable, wherein the contacts nmke electrical contact and separation

t her ebet vegn; cyaguym heaﬁagét%ghlﬁﬂsesw&ﬁ@ght&fmah&? Humvalves the

vacuum val ves being i1solate 15 an 1 nsu atlng envel ope covering the vacuum

chanbers, %C auLer égéﬁ%@ %re?f beLp §O¥%regoW55Eea@onduct

el ectro-con I've 0 ear th he envel 6pes an |nsuPafing lid
gos (1ol 1 Lieg Lo AUe. e s ng, e cpe ne 10 v Lot
insulating rods being connected to an operating nechani sm mhereln each of
the i nsul aﬁhﬁgeﬁﬁd%tg@ém ppaitt P bridetpesed Hade It dd s iyresegasglt i ght | y
confined in insulating gas atnosphere formed between the insulating
envel op® andathell2ysi nbel abivegehitd o6 thednovhe leaconnusworchyeapiagecor di ng
to claim9, wherein the insulating envelope and the insulating lid are
gas-tightl yasseabad wethiag ofstihat ingulukbey bkt ednokehelret ween.

(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 1lid 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.



(10) The vacuum swi tchgear according to the above 5 enbodi nent, wherein an
earth switch conprising a vacuum chanber for accommodating a novabl e
conductor having a novable contact andga fixed conductor having a fixed
contact is nolded together wth the vacuum val ves, the novabl e conduct or
bei ng connected to the operating nechanism 10 (11) The vacuum sw t chgear
according to the above enbodi nent, wherein the vacuumvalve are integrally
nol ded with an insulating resin to formthe insul ating envelope (12) The

vacuum swi t chgegr a‘i}d(]ﬂxawltc@ﬁ QQQVaecc%mCHd“EBtclal‘%‘@ g, gﬁguum

val ves are |ntegra wth n 15 |nsulat|ng resin ormthe

envel ope, &%émlpapg,agwghgwtghge%e AR, 80 ssegb?gww,

wherein the insu ng envePop as a | nsu acuum

val ves. (14 acuum sw t chgear accordin t he above enbodi nrent, 20
wherern §natargs MEF R TErrBrG gt RRe SERRE R g%FﬁadméP?rSBFM@ﬁ“ the vacuum

valves. In the following the preferred enbodi nents of the present invention
will be expl aildéd i Ahaevarhubysyvétehanes aecardasrelc 8hgwrhg¥e 25 7 BRI EF
DESCRI PTI ON OF THE DRAWNGS: Fig. 1 shows a side sectional view of a vacuum
sW t chgear emaodondnhg whetdian Bhrestrtdnbwdirbniemprising a vacuum chamber

for accommodating a movable conductor having 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 insulating 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 in.detail by reference to attached
drawings.

25



Fig. 2 shows a front view of the swtchgear shown in Fig. 5 1. Fig. 3 shows
a back view of the vacuum swi tchgear shown in Fig. 1. Fig. 4 shows an
electrical circuit of the switchgear shewn in Fig. 1. 10 Fig. 5 shows a
cross sectional view of a vacuum valve of the vacuum sw tchgear shown in
Fig. 1. Fig. 6 shows a perspective view of the vacuumvalve and an
operating nechanismfor the vacuum swi tchgear shown in Fig. 1. 15 Fig. 7
shows a cross sectional view of a vacuumvalve of a second enbodi nent. Fig.
8 shows a BROSS %%gkﬁgg%lomigg QhEaD %Hﬁgbvalve of a third enbodi nent.
Fig. 9 shows a cross secglona view of '@ vacuum valve of 20 a third

enbodi nent. Fig. 1q shows a crgss sectiongl view%Pf a vacuun1v%l e of a
fourth enbodi . REPEFENBeShlePaf ST Us2d THY HE" dft ARG &Mé T&SIFEEI ows.
1, vacuum switchgear, 2; |ow voltage control section, 3; high 25 voltage
swit chi ng 36€PFERNIALOpEehAR rSEaBEOgdBeENSn, 5; 8 bus-bar, 6; cable, 7;
current transformer(CT), 8: vacuum double break three-position type swtch,
9;earth switchi: vohoagea fransfviewrof VD) switdpreart ishpwredmadilgm 12;
epoxy resin,

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 vacuum switchgear shown in Fig. 1.
Fig. 6 shows a perspective view of the vacuum valve and
an operating mechanism for the vacuum switchgear shown in Fig.
1.
15 Fig. 7 shows a cross sectional view of a vacuum valve 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 ;hows 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

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



13; shield | ayer between 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, ¢3,74,93; fixed contact, 94; novable
contact, 96; flexible conductor, 100; conductor, 103, 104;feeder, 105;
insulating rod, 111; operating rod, 112; insul ated operating rod, 113;
supporting plate, 200; 10 first operating nmechanism 201; first shaft, 202,
203; lever, 205, 305; electromagnet, 206, 306; driving shaft, 207, 307;

novabl e ir core, 208;..fixed iro r 09; ~coi L, 210: rmanent
magnet , 21%?1% fgia%’sbg’r fa'ﬁaareégg’l \(/:(élrr,gﬁﬁg;terfarrlgsgfg%rﬁ%%&ﬂ 301, 7 %‘urﬁggu ever,
303; roller, 304; clank lever, 311; return 15 spring, 400; aqperating
mechani sm P462% EBEBRIPSAAFLON44BPE st tCh, Prranfih SwigEh ilfsuVaLEdIBushi ng,
500", 501; insulating rubber 502, 503; rubber ring, 504; wring, 505, 506;
portion, 5t@ansspamer 3YP).dild¢ SPPFA§ingoDechardPRal 12X, eROX¥oREEEPY ve
coating, Z; sliding face. 20 In Figs. 1-3 the vacuum sw tchgear 1 conprises
a | ow vol t ageshdentiridyesebttorel praddaghldolduge swrfebesktt iasulasrd a
bus-bar cable section 4, which are arranged fromthe top to the bottom In
t he buss baenoabbeesesi, 60, £ here@iar eahvspldld- 8 hsvllatmevalbls chatustoa, cabl e
6 for line side, a bushing current transfornmer 25 CT 7, etc. In the high

vol tage swgtceh segbhoRo3dlbere,ane,aggacyum Gacdanblaakpeak three, pgsition
type switch (vacuum doubl e break three position type circuit breaking

di sconnect ot , BRS)o B Ak, 835 hBvaWE LB ok th o IYACUUI ZhOSh AT 163PACH Y,

a vol tage
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, a cable 6 for 1line side, a bushing current transformer

25 CT 7, etc. Inthe highvoltage switch section 3 there are a vacuum



detector (VD) 10 and an operating nechanism 11. The bus-bar 5, 5 which is
solid-insul ated, does not need gas insulation with SF6 so that the safety
and operability of the bus-bar are incrgased. An electric circuit of the
vacuum swi tchgear 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
vacuum cl osi ng capacity and the voltage detector (VD) 10 are integrally
nol ded and solid-insulated with insulating material such as therndsetting

epoxy resin 12-to for n_insul at.in nvel gpe .15. The envel o 5_surrounds
and T nsur abelPthe BB B RPN 11 whch Boer (18TvEn SoBPTenERrak n
separate BDS and ES., The envel ope and the elenents constitute ? gmﬁtching
uni t. Ther ENGF8 PAPLELORAI FEPFNCbABIEWPEEAGLAP FOPCPRFEECPhalkE!) Thelunits
are separated for _each}ghase..Further, there are shields 13 between the
units to SappReseladrtED e Wilthf auv2gupet R RhCHFREdy, 20VARtaGEer
surface 14 of the envelope 15 is covered with an el ectro-conductive coating
X, which ideearthed(¥d tiHerebyan sapirat igef eeghianicaseél of Theletsi-hgrt he
switchgear. The switch unit will be explained in detail by reference to

Fi gs. 15 anghdch25 Ehe ivadusmldeehl, edbsealot heea posiihisanatype itk grgear 8
10 conprises two vacuum val ves 80, 90 and a connecting conductor 100 for

connect i ngspoMaR! ene st PEAd& e hioﬂciéJ‘éfV@%'Bms—)ééEVaerSe ihBee¥aeyum val ve

80 conprises a vacuum chanber 82 wt
An electric circuit of the vacuum switchgear shown in Fig.

1 is shown in Fig. 4.
The vacuum double break three position switch (BDS) 8, the

10 earth switch (ES) 9 with the vacuum closing capacity and the
voltage detector (VD) 10 are integrally molded and
solid-insulated with insulatingmaterial 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



an insulating cylinder. The connecting conductor is connected 5 to one end
of an insulating rod 105, the other end thereof being connected to the
operating mechanism 11. The connecting j;gonductor 100 is stiff and

wi t hstands bending by the stress applied thereto at the tine of operation
of the insulating rod. Therefore, both of the novable conductors nove

si mul taneously 10 upon the novenent of the insulating rod, driven by the
operating mechanism The fixed conductor 81" having the fixed contact 83 of

the vacuunrale 8008 soNGEen 10, e BeS:hars 2 diad feedendfd,, The

fi xed conduc e fixed cortact of the vac valve 93

i S connect tq a cable 6.via the, cabl e 6. he abl canductors 81, 91 are
boneetod 100 deR ERRerc v ne bl aocer il st au bl Soot S ar vt
insulating rod 105 is connected. The insulating rod 105 is connected to an

operating NVédVEFr BReARGPER FEING ABCHRIMPSHFAL.2 JOCTHE FodabeE ToMdlét ors
74, 94 can stop at the three positions, i.e. a closed position Yl for
suppl yi ng e teatlabhngopehipdstt ilhe yenhectbhngakdngucter e camdegted

di sconnection position Y3 for securing safety of an inspector against a
surge §ol tagensuchl as an tihywnderindSrddé ofgpvabhé eotdont actist 13y e 94 bedeyy a
breaking gap g2 at the 11 breaking position Y2 and a di sconnection gap g3

at the di $cRMRRELHOR POt ibp@ r¥3.inds mekewn iish Fi1g. The Hoandicsaagnection

gap g3 is set to be approxinmately two tinmes the distance of g2.
conductor 100 is stiff and withstands bending by the stress
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 valve 93 is connected to a cable 6 via the cable 6.

The movable conductors 81, 91 are connected to each 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 Y3 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



As expl ai ned above, the reliability of the switch at the 5 disconnection is
i nproved by setting the disconnection gap g3 to be two tines the breaking
gap g2 whereby the two vacuum val ves 8f}, 90 have the two kinds of gaps. An
earth switch (ES) 9 with a vacuum cl osing capacity conprises, as shown in
Fig. 5, a vacuum chanber 71 provided with 10 an insulating cylinder, a

fi xed conductor 73" having a fixed contact 73 fixed in the vacuum chanber 71
and connected to a feeder 104, and a novabl e conductor 75 having a novabl e

cont act 8gp§5gv§egk@lggn996595 ZSﬁagcggﬂeggagﬁ b@p5 83, Ry LRk N0

operatlng ro the earth switc as shown I'n he vacuum
smﬁtchgear 1 of tglﬁ %ang @ s.as ?s %ty@F Bﬁsr%5|n nol di ng for
i nsul ati ng pﬁggeg and “tvio’ Va fnsufa?lo § 1o Pisula n§ fRECEL8E r odes

so that the fulatlon relatlonshl i nter-phase insulation >

i nter- eIecEPBd% iifs §P&t FOPAePRIS&S ﬁé@%yohw% iM% L8Pedt 7 bdR_C2 P A<ul ati on
at breaking > inter-electrode insulation of the earth switch is established
to secure fiAeckRsalacronbeyRfothet yeliahiliéd Pér thiresywtrbhgéaltheAs a
result, the fault is controlled to a one line short circuit at the tinme of
acci den& tlostheneby isupps essp prop@dat settahgatbe déig cor2edNeker, gmpecdt i on of
the operating nechanism 11 for switching 12 to three positions of the

cl osed poskbintid e Stpplytdkitdgaend2 whelrb® ysthé ehodradingm e akisng

position Y2 for breaking current and the di sconnection position Y3 for
securing sgbetyo have the two kinds of gaps.
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 1l for switching



of the inspector against the surge voltage by thunder, etc and 5 the earth

swwtch 9 will be explained by reference to Fig. 6. Constituting conponents
of the operating nmechanism 11 are fixegfhto a supporting plate 113 di sposed
in the high voltage switch section 3. The operating nechanism 11 conpri ses
a first operating nmechanism 200, for switching the novable contacts 84, 10
94 of the switch 8 to the closed position Y1 and the open position Y2, a

second operating mechani sm 300 for switching the novable contacts 84, 94 to

t he open pe@si i Y2 and - IS n [ it ,0n<Y3 d [
operating (reréctﬁg(r%i@senﬁggéqflgggs%ft gﬁ?ngqbtsgg ﬁ%\%gg}lg%cg}t g?? ??fpglfilytlﬂg earth
swtch 9. 15 At first, the.constitution of .the first op i ng . _mechani sm
200 vi || bEUEREIG WOy arerenee it iglinE PyshidoB” T e §raRkIfg °eh
shows a perspective view of, the operating nmechanj n} there are three vacuum
switches 8CHATSPHr B9t HiSHA L 19N Qgélénlroélnﬁgd,oﬁr?c?‘%%%\?é F&Y
conductors of the vacuum swi tches 20 are connected to the insulating rods,
connect ed 0§ the gpwrettialy aovdasant B s ds retl tstesr byobhundesupgigot €ad to be
able to swng by the supporting plate 113. Three levers 202 are fixed to
the fidsttdkeabtr2@lswascbhBweilh B¢ gexdlamhendow b rectrian taf Figr.r &ngenent
of the first shafts 201. The.levers 202 are each 25 connected to each of

oper ati ng rods cbhktdtcuthieig cbimpopentsoht the ofeeaeAdgohe €hghi fmrst aghaft 201

is fixed to each lever 203 in a direction opposite to the |evers 202, as
shown in Firfgkedbtadnd sdpporting plate 113 disposed in the high voltage
switch section 3. The operating mechanism 11 comprises a first
operating mechanism 200, for switching the movable contacts 84,
10 94 of the switch 8 to the closedposition Y1 and the open 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

25 connected to each of operating rods 111 at their tip portion.



The novabl e conductors of the earth switches 9 are 5 electrically connected
by a flexible conductor 96. A driving shaft 206 of an el ectronagnet 205 is
connected to the lever 203 via a connggting 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 208 fixed 10 to the supporting
plate 113 are arranged around the novable iron core 207. An annul ar
pernmanent magnet 210 is disposed in the inside of the fixed iron sore 208.

ALrip sprofig deeejver 1%565% %hg?gsfgla{st{%egpQ%s ta%hshgg %0265‘9 i €Ver

203 at the driving sha trip spring |spose etween the

trip sprin 15 receiver he fixed n cor 208. e eI ct romagnet
205 has & 7SI BPRESBYCart (i FoUE Fof L8 G PRE Dot heird Fghet 210
agai nst a biasing force of a contact spring (not shown) disposed to the
insulatinglrod 105 and the trip spring 212, when the novabl e contacts 84,

94 are 20 held at the closed position Y1. The above constitutes a nagnetic

| at ch system ufh¢i»prgbhn aendactpyve ©6rthe Rexth svhtehestPoaref the second
operating nechanism 300 for switching the novable contacts 84, 94 of the
swi tch 58 weléct becakby acorenke byed eb prantieextbFe gcobdudher | @ver 301 is fixed
at 25 a halfway of the first shaft 201 on the supporting plate 113. 14 The

| ever 301 is ppoytdednav e B @06 302 aal ellkestiriomaghetobber i s383nhocedes t he
pin 302. The roller 303 is disposed rotatably at the tip portion of the

crank |evef,304 1IRRCHARKy] VL3 cting member 204, as shown in Fig.

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 held at the closed position Y1. 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.



is supported to be able to swing on the | ower surface 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 theyrank |ever 304. The novable 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 novable 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 novable iron

core 307 %ﬁ'g PO s B E’o‘?ﬂ fy E«gggf 5§§8 1100 ac@rlecSBgS_LphTaerol%?Jé i ron

el ectromagne the 'cdi to drive e nova

cui ngs. By DA tpgw”ﬁ@d?%”%}eed're%@}?°”?hs8¥?£ﬂ ? 5 oog LR ERPRG BT i on

between the pin 302 and the roller 303 changes to t her eby prevent smnng
action of 2Ehe$ dvidt p?@@%’%ﬂﬁd“ﬂ%é“fﬁ“ﬂ%ﬂ%ﬁéf@Oéelﬂéﬁ Gt Lewerhé4wi ng 20
action. As a result, the novable contacts 84, 94 are prohibited to nove
fromthe o@énS@©B®rt©d ¥ beo abkﬁcﬁ@cﬁmhébﬁﬂbﬁhﬁoépwﬁdnSu¥§a@@ bé thEnt ai ned
at the open position Y2 or allows the novement fromthe open position Y2 to
t he di stonaeppoohipgospladba YB3.That is, the above constitution is an

i nterl ock nmechani sm between 25 the open position Y2 and the di sconnection

position Y3 ofrhtehgribingosadie 306N acie 84ec4ombigrkr SOHStd Ehhentefl the
third operating mechani sm 400 for operating the novable contact 74 of the
earth switeh il BErtion of the other end of the crank lever 304. 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 tobemaintained at the openposition Y2 or allows the movement
from the open position Y2 to 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



expl ai ned by reference to Fig. 6. The second shaft 401 is 5 supported to be
able to swing to the supporting plate 113. Three |levers 402 are fixed to
the first shaft 401, as shown in Fig. & in a direction of arrangenent of
the first shafts 401. Each of the tip of the levers 402 is connected to
each of the connecting rods 112. In addition, |evers 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 ectronmagnet 405 is connected to the

| evers 403mgggb%€eﬁggggﬁggigg,nggber 404, as shown in Fig. 6. The

el ectromagnet 4 as the sane constitution as that 15 of the el ectronagnet

205 of the first operatin chani 200. . The vabl e iron.core 407 having
2 T-formin | R oet SeLLr DR Fhked L Che arponaeShar 1 B0 CF e

el ectromagnet 405. The fix iron cores, 408 fixed to the supporting plate
TS ar o SPPSRGRH ST AT HoGaBFE T 5 Corts 267 hThEL sahcl g 1900e

per manent nmagnets 410 and coils 409 are arranged inside the fixed iron
cores 408.eAPspinag BY1reéerpreakiagkiy- dPspébedsependeshathe4Pixéd iron
cores 408 and the | ower face of the supporting plate 113. The second

i nterl otk pephanisthticbdi dpbséd beingder the suppodti2fy ppetatliliy fechani sm
400 of the earth switch 9 and the second 16 operating nmechani sm 300 for

sW t chi ng tLbeecnpvad? ea coMiacdid t34the94ioktt Biea s 4Ch, &< aHdwe apeAigosi tion

Y2 and the di sconnection position Y3.
1, in a direction of arrangement of the first shafts 401. Each
of the tip of the levers 402 is connected to each of the
connecting rods 112. In addition, levers 403 are connected to
10 one end of the second 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



The second interl ock nmechani sm nmakes it possible to close 5 the novable
contact 74 of the earth switch 9 by the el ectromagnet 405 when the novabl e
contacts 84, 94 are in the disconnectigp position Y3 of the switch to
protect an inspector against a surge voltage such as thunder, or nmekes it

i npossible to close the novable contact 74 of the earth switch 9 when the
novabl e 10 contacts 84, 94 of the switch are in the close position Y1 for
suppl yi ng current and in the breaking position for breaking current or

makes 11 1dHe ams Prfnd mggg\tg § R eLaet ERTRANAte g2k LBt SECON)

oper ati ng e nova tact 74 o e eart smntch 9

isinthegla 03|t|on re concrete ond. interl

mechani sméiis cons? |Stwulttec(}1:‘ % e pcfpnerhffsél slpés%%t}ﬁ]tdsﬁﬁ Cleosvrf’eornnec o(?n t he
driving shaft, 406 of . the electronagnet 405 of the third operating nechanism
400, the SIRFATPB M sposed in parallel with the second shaft 401 at the

| ower end of the electromagnet 305 20 of the second operating nmechani sm 300,
a lever (not BR®WHCORDNHE® PGl Mesddndidl Merk@ Soft tt Bes 8P e nge shiefse 306 of
the electromagnet 305 of the second operating mechani sm 300, and the |ever
414 cobpl etha novhblpigomt;t Whicchthe elrehstraf tcid B3y Ne)eteletcttercswcjroshgear of
this enbodinent wll be explained 25 by reference to Figs. 1 and 6. 17
When the mpsbirerconcagbsaBle Odnoicthesswidichrd anetlsé appssbratedthioropen

position Y2 for breaking current, the |lever 203 of the first operating
nmechani sm00 i S0 YHE Bheehatddtd YreR dt an inspector against a surge
voltage such as thunder, or makes it impossible to close the
movable contact 74 of the earth switch 9 when the movable
10 contacts 84, 94 of the switch are in 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

25 Dby reference to Figs. 1 and 6.



a clockw se direction around the first shaft 201 as an axis in 5 Fig. 1 by a
returning force of the trip spring 212 of the first operating nmechani sm
200. Therefore, the pin 302 disposed aty the tip of the lever 301
constituting the second operating nechani sm 300 touches the outer periphery
of the roller 303 so that a further rotation 10 of the lever 301 in the

cl ockwi se direction by the returning force of the trip spring 212 is
suppressed. That is, the novenent of the novable contacts fromthe open

position Y2 f breakin current to t | SC ectio ition Y3 for

Bocuri ng saf et bR RSy AELE BB ae uf i P LM v Resh ® phe i e
operation fromthe open positign Y2 to he cl ose position Y1 b ans of
the first Yprat Pﬁﬁnn%%ﬁghjr%%wgéﬁrv\ﬁf?a%éngx‘b‘F%’F?gﬁ'. flye &&P’Fén%log‘sao uppl i ed
to the coil 209 of the electromagnet 205 of the first operating nechani sm
200, the Wig fild§tsRBFE2ROBIMRER bsRrKP G AsFEgves.a2 TREAGANG AGTSAaET 20 206
noves in the upward direction and the | ever 202 swings around the first
shaft 201 aslaacketiats dgraxisonmeoenditter fdlreckahsét 0 ect ikonaknsHAmy. 1 to
nove the novable contacts 84, 94 towards the close position Y1. In the sate

of thescl aBigy pAsbli ®retiding fpreproNghl2 rapdspheng At actt sphei figrat e
bi ased to prepare 25 the opening novenent. 18 By this closing operation,

the pin 30%separay ascdiomdhe oyt er periphery of the roller 303. The roller
303 does not change its position by virtue of the return spring 311 of the
second Therefore, the pin 302 disposed at the tip of the lever 301
constituting the second operating mechanism 300 touches the
outer periphery of the roller 303 so that a further rotation
10 of the lever 301 in the clockwise direction by the returning
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 electromagnet 205 of the first operating mechanism 200,
the driving shaft 206 moves upward in Fig. 6. The driving shaft
20 206moves 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

25 the opening movement.



operating nmechanismand is retained in its original position. 5 As having
been di scussed, when the switch 8 in the closed position, the second
operating mechani sm 300 constitutes thgg nechanical interlock so as to make
t he di sconnection operation by the first operating nechani sm 200 fromthe
view point of safety security. That is, when the novable contacts are in
the 10 cl osed position, a nechanical interlock for the breaking and

di sconnection is realized by that the di sconnection operation becones

i mpossi bl e. t e.-ophen| ratjon from.th I LLi o the
open positioﬁggét%égﬁ%%%%ﬂg$q¥%%%?ﬁf%’ 5€§rg?%ngogegﬁg%?§§$glgpé%gyéﬁII be
explained. If the cojl 209 the el e o] net . 205 i he first operating
mechant smt BEESBREES Th PR Her 0 ATRoRt Hore AP e pEE R Y hat  of
the closing operation so as to cancel magnetic flux_of the pernmanent magnet
210, the driSiPegitdRar PY2B8TRBGeL dovhviaid 5 SPirgn913by of rtle rcantd
accunul ated 20 force of the trip spring 212 and contact spring. By this
novement aifendtelndr imgichgnsisal endoss i ve tdinabumnwaitd df fetrabrpositeldrever 301
swings in the clockw se direction in Fig. 1 via the lever 203 and the first
shaft 301, whekeilmitire dsiemgdiseessert, obhéhethd esneirt 308 iin the claokiv se
direction is suppressed by the pin 25 302 that contacts the outer periphery

of the rolgsyibn Axme Rconesdblrathagnheabhaiepntact SoB4t i 94t o8 the switch
8 are nmumintained at the open position. Next, the disconnection operation
fromthe qpehfAPSidl QRterlock so as to make the disconnection operation
by the first operating mechanism 200 from the view point of
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
301 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



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 el ectromagnet
305 of the second operating nmechanism 300 is excited, the driving shaft 306
noves upward against the force of the feturn 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 crank |ever 304. By this
counter clockwi se swing of the roller 303, the contacting point of the pin

302 and the raller 303 noves downward. a result, the qperating rod 111
Toves Upweh by iR T ANE ARV E f i TR POTGnd |wer 202

t hereby to nove the 15 novable contact 82 of the switch 8 to the

di sconnecti®Mpdiad ot o8 IRER RO O the di sconnection the novabl e
iron core 207 of the electromagnet 205 in the first operating nmechani sm 200
is |ocated bel®¥axthelperdimamnnardgmet opedatAccofdiongthe epem RBsitfidgrmhe coil
209 of the electromagnet 205 in the first operating nmechanism 200 is
excited, alractheedisceanbatdby genet bbesy3 hddause theteihsdli tdleheof
magnetic flux that passes through the novable iron core 207. That is, a

nmechaniscal siJiterdoakhe Rplareenstihe opl beUthebsfaken andrtfige diggonnector is
realized 25 for making cl osing operation inpossible when the novable 20

lized 25 Tor ek i {1 on [ mpossi | ovabl e 20
Cacond opel At Lag HEChAN S 00 T o0 Dhe dh SCARRSLL ar booetTon P4 T (e

open pOSItédH]iéze§%£ eg? the driving shaft 306 moves upward against the

force of the return spring 311. The upward movement 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
contactingpointofthe;ﬁj1302aﬁdtherollerBOBvaesdownward.
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 8 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 1s, a mechanical interlock
between the circuit breaker and the disconnector is realized

25 for making closing operation impossible when the movable



expl ained. In the disconnection state when the |Iower coil 310 5 of the

el ectromagnet 305 in the second operating nmechanism 300 is excited, the
droving shaft 306 noves upward and the crank |ever 304 swings in the

cl ockwi se direction to cause the roller20303 to push up the pin 302, which
contacts the roller 303, and the novable contact 82 noves to the position
Y2. 10 Next, when the novable contact 82 of the switch 8 is in the open
position Y2 for breaking current, the lever 414 in the second interlock
mechanismis coupled with the pin 412 disposed to the |ower end of the
driving shabntaos dofs tlleeaglesttimomagneli sco@Beich iohe poisilitd coper at i ng nechani sm
400. Therefore, the closing 15 operation of the earth swtch 9 by the

el ectronmagnet N5 | ®pearapdssi biyet hdVemrdrite opevabli@gcoathen i $d Tontfacks with
the fixed contact 73 of the earth switch 9, the lever 414 of the second

interlock tmechaBtshAhtede¢Baspbberpbh ¥ ditsRosgdnapotheibaver wend efe the 20
driving shaft 406 of the el ectromagnet 405. Therefore, the operation of the

second opetatian yaeehan sn 3004l DG tliercd QHIRKEnFUSLBETeq hen o he

novabl e cont ac 2 of the swtc Is in the disconnection position Y3 for

securi ng safe of, the _inspector. agai,nst the surqge _voltage ,such hunder,
the | evlr - 2 b g 1T heond R e AN e PR RF at P S S B 51

movenent of the pin 412 di sposed at_ the r end of the driving shaft 406
of the el edtr G¥AgNEC 465 Fhevararshaft #@g\ep%%g?%l%pw%rdf e 38 ng of

the earth switch 9 by the third operating
lever 304 swings in the clockwise direction to cause the roller

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 Y2 for breaking current, the lever 414 in the
second interlock 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. Therefore, 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



mechani sm 400. 5 Although in the above enbodi nent the rotatable roller 303
is used as the second operating nmechanism the roller 303 can be replaced
with a partially arc cam Further, the first operating nmechanism 200 and
the third operating nechani sm 400 can ®k exchanged for their positions. In
addition, the 10 el ectromagnetic system enployed for the first operating
mechani sm 200 can be exchanged with other systens such as electro-notive
springs. The essential feature of the present invention, which conprises an
i nsul ati on system around the connecting conductor 15 100 that connects the
novabl e comduwehmehs 81 tanrdph 4f2 dhepbwedvacua Valeeser80 o f9thavddividieg

expl ained by reference to Figs. 1 and 6. The insulating rod 105 connected

to the conrgglfitngoecondied &1 3G perpldates .t hhevghoan, i s ul Atddag iehi ng
500 made of epoxy resin or unsaturated polyester resin. The insulating 20

lid 15 ha%'o“ﬂak@%ﬂé“é%%&h%%@%@ @Qr@Q%dlsccQﬁ?ﬁ B%Q'ﬂ%‘ nitgebedQ i %Igt op end

of an |nsulat|ng envel ope neans of a seal such as an insulating
rubber Q SI|IC rubber or ethylene propyl ene rubber. As a result,
the lid 15%ec G ERE Qigﬁ)\/elope 15 constitute a nol ding reS|n - rubber -

nmol ding_resin ation sy tem space between t lid .15 t he
vacuum 22 vaJéi%P?%g adl {ihgne 9V§eﬁmg déEePﬁafh?h%p%% ML 4SE t196 space

are protected fromdirt to thereby inprove reliability of _insulation.
Ther ef or e, i Us§dpassiir sqerrxhoread ttiing rergenism, the roller 303 can

be replaced with a partially arc cam. Further, the first
operating mechanism 200 and the third 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.
1 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 1id 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 1lid 15’ and the
envelope 15 constitute a molding resin - rubber — molding resin

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



the insulating rod 105, resulting in downsizing of the vacuum5 sw t chgear.
Since the interface insulation using the rubber is superior in insulation
wi thstanding to air insulation, the insulation distance of the insulating
rod can be shortened to downsize the s@tchgear. The outer surface of the
lid 15" including the outer surface 10 of the bushing 500 is coated wth an
el ectro-conductive coating to be earthed to secure safety of the inspector.
Further, the inner face of the lid 15 except the contact faces with the
rubber and the through-holes for the insulating rod 105, is coated with

t he el ectr eraQerduCs iges-Cdathitly YehDebasd txed tale tbepsaart 45 ret ke tapacal
potential as a high voltage part via a wring pattern 504. By this

el ect r 0- coRAUCIIre® LA Mhont B MAGIMNEHEES 1&rovR0 rang @iactti ¢ |y
shi el ded whereby partial discharge or insulation breakdown are prevented.

Since the lii v1dmherhushicpg 50 the;Lpsyl atdng 90+ 120 r
slidabl e vilg%tu\]/%trll?glgerrr E?Egggglﬁcﬁt gLrsédBrlgrl]SS g%% %%3 le'n t%h%aé[g%%%éﬁmnts
of Figs. 1,t 5, Zl g %ngl 10O ol(ggatretshu tsil i di.rrllg Of aces.are g -éi htul seal ed
to prevent (lj’lﬁzstTL Prom-ehfef | g, etcin 0 thesFrd] Fig fadet! erefore,
reliability of the insulation is inproved, 25 Since the insul ating bushing
500 and’t h&"iSN9%angSFBge23 e 1G5 <Lfiegs eagHl 8t her, uiing §?1rea¥%]?gﬁd\)sen”ent

of the insulating rod 105 and the novabl e conductors 81, 91 is realized,

and as a rse¥fnioran ropérsatliaig Quivdd fsdrandiadrivalil e darduaterod ofthehe
insulation distance of the insulating rod can be shortened to
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 earthed 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 rod 105, is coated with
the electro-conductive coating 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,
90 are electrically shielded whereby partial discharge or
insulation breakdown are prevented.
Since the 1id 15’, the bushing 500 and the insulating rod
20 501 are slidable via two rubber rings such as O-rings 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



vacuum val ves 80, 90 nmay be omtted. 5 The insulating bushing 500 is

sandwi ched between the plate 510 and the insulating rubber 501, which are
novabl e up and down directions via a disc spring 511. As a result, it is
possible to counter-neasure thermal exfl;nsion of the insulating rubber 501
due to heat generation at the tine of current flow Instead 10 of the disc
spring 511, a coil spring or plate 510 with flexibility can be used.
According to the enbodi nent descri bed above, since the interface insulation
wi th excellent insulation withstanding is formed by the resin-rubber-resin
conpri si nglobesindal e@dcng thte hushiengtb@@ght heovasahateo hghaubhenla@ingnd t he
i nsulating envelope 15, it is possible to provide a vacuum switchgear with

a reduced dioaENSHOMNd Nt Wididbland steRidtorisnsaddbli o8, r&d Mcad t ked asul ati ng
bushi ng 500 and the insulating rod 105 are subjected to sliding via the

rubber rings h =t ; insi t LN [ shi ng
500 is secgrgﬁgggt?%g%Ek%%%?%ﬁ?hi?%gé'%?€$%§§h§g?ggeigg%égégﬁ?%éﬂgﬁggnlthe
vievvpointV %f rev%n%ingoinglu%ncebby en¥iggnnent on the contam nation,

t he rubber ?lHﬁ 503 |§poséd gt e ﬁpﬁgﬁ 6a t is sufficient. By this
structure, the jnsulation, distance of the insu|ating 25 rod 105 can be

el ongat2d, and Té‘enéPéH:LaBant@lsg?lﬂif’c%ﬁ&Qa%Séﬁ?dﬁ&cw E@HU@@B.W? PaRte
insulating mediumw th high insulating withstanding such as SF6 gas or
siTicone | 301304 hGeoi nSY5aEing ditig 1t A1 gaghich are movable up and down

directions via a disc spring 511. As a result, it is possible
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 withstandingis
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



of the insulating bushing, it is possible to further reduce the 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
reali ze downsi zing and i nprovenent of e¢liability of the vacuum sw t chgear
by the interface insulation, suppression of environnental influence and an
10 operation guide of the insulating bushing. In the follow ng the second
enbodi ment 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
t he vacuumpehadeicesd.The terminal is nol ded to be disposed in 15 the outer
surface of the insulating lid in such a manner that the termnal is opposed

to the el ectroredueidVie GOt medihd wihe hegRi NadubH0 Rhdi it tanding
el ectro-conductive coating coated in the outer face of the Iid are

el ectri cal Isy{lghhngy §1§~§ a%;??" £ rl‘?ulrsul%(%i-ﬁ@eo_%?gf%@%ﬁﬁﬁ%f ikhﬁué(&gﬁli%’;nge

pressure of the vacu ve 1s nornally nonitored by applying a

b h ] .. 1f . there is. b kd f d | ation,

s voond. TE BB R it A iR LD P SRATBAE Thaiiiied gk the SO
enmbodi nrent i f, one of the yvacuum valves 80, 90 is not 25 sound, insulation is
naintaiﬁedQﬁ}qqﬁﬁgéﬁﬁhﬁWbFCPﬁéaétﬁ&r%ﬁ?rw&éﬁdﬁ%&%%R%HQFBPEFBEéPQXSis not

possible to evaluate the soundness of vacuum by the above-nentioned nethod.
The ternina roée0t & @rsposetwhochoiive inkelpitapdenpd can move straight.

That is, it is possible to realize downsizing and improvement
of reliability of the vacuum switchgear by the interface
insulation, suppression of environmental influence and an

10 operation guide of the insulating bushing.

In the following the second embodiment of the present
invention will 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 outer surface of the insulating 1lid in such a manner that
the terminal is opposed to the electro-conductive coating 15
The terminal 600 and the electro-conductive coating coated 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



| f the vacuum valve 80 is not sound, insulation breakdown 5 will take place
in the vacuum val ve 80 when a voltage is applied to the vacuum valve from

t he bus-bar side, and a voltage of the conductor 100 will increase. At this
time, since a voltage of the electro-cgmductive coating in the inner
surface of the lid increases, the state of vacuum of the vacuum val ve can
be 10 detected when a voltage induced at the termnal 600 is neasured. If a
voltage is applied to the termnal fromthe bus-bar side, the soundness of
vacuum of the vacuumvale 80 is detected, and if a voltage is applied to

the term nahcliamviaheccabhe reirdee, tike ivagimeseyidnessokviihgatacuum val ve
90 is detected. 15 In the case where the vacuumswitch is used as a feeder

panel , the enhRals $0Qcansy Y30 BSyE- NOh { 898 ARIRH. TV kermiWign pover
is supplied fromthe bus-bar 5 side, and when the power is supplied to the

| oad after6b%ei%whﬁ%%o%e55t%l%%§@e peV E%%g% of the conductor 100
i ge '

i ncreases, 1 nduction volta gener at es “at e terminal 600 so that when
the termnal i nnected to v&{ta e indicator,. it is possible to
recogni ze  t he Mol t4gBaFRBH THE SUtSide"8r TAE S LEHPE L OFareREo M case
when the switch 8 is opened and the voltage is indicated, the vacuum of the
vacuum Yal Vé 1ot ebamd@cedind- Mhaasuspar L 52 89 yheger vos tage horreddrd
whi ch can be used as the soundness evaluation 26 of the vacuumvalve. Fig.
7 shows a ttlei tHeemodimyatlvenhizpnitthe Bbaismbpaabkedecontdict vpdt8de O tdfe t he
two nol ded vacuum val ves 80, 90 are
conductor 100 will increase. At this time, since a voltage of
the electro-conductive coating in the inner surface of the 1id
increases, the state of vacuum of the vacuum 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 terminal 600 so that when the terminal is
connected to a voltage indicator, it is possible to recognize
the voltage from the ocutside 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 sound”, which can be used as the soundness evaluation



i ndependent|y operated. One of the vacuumvalves is used as a 5 disconnector
and the other is used as a circuit breaker. The novable conductors 81, 91
penetrate the connecting conductor 100ypith a comutator (not shown) and
are electrically connected to each other, and separately connected to the
insulating rods 105. The structure of this enbodinent is the sanme as in the
first 10 enbodi nent, except that the insulating rods 105 penetrate the

i nsul ati ng bushing 500. Fig. 8 shows a fourth enbodinment. Fig. 8 shows a
vacuum sw ar._for a_ri.-ng main unit, which is applied to a | oop power
receiving 3&;?%%1Q?E§Pg g%év%hree lines Line 1, Line 2, Line 15 3 and vacuum
val ves 80, 90, 60 are integrally. | ded with resin. The novabl e conductors
51, 91, 61 are figkr 4t S RED S ISFD A G i B iR PR ot 1 cal &y
connected through the connecting conductor 100 with the comutator. The
novabl e 06@&999§Q§3a§ériﬁ&e@énﬁgﬁtFvoc%ﬁh@%@éﬂ?@%PWrﬂ?lYﬁﬁn%ﬁdrﬁf B3ds 20
105. Two insulating rods 105 penetrate the insulating bushing 500. Fig. 9
shows a fi finlkdepebsginten optrehedpr eésentt ithemadcnum vElyes showsedmms a

i nsul ati ng bushing 500 nade of a flexible insulating rubber body. The
rubber #adeliisteunaidtnog bushichg 508e25issuedt 28 atciporiitomEkdn. tThe
insulating rod 105 to thereby 27 Kkeep gas-tightness of the air-insulated

space of thwRuski agndlibe oravahl egcopsdist p46e 8dne Q:Jorefreﬁ:ﬁmvcﬁgtdﬂddttor
deformation of the bushing 500. In this enbodi nent the bushing 500 and the
100 with a commutator (not shown) and are electrically connected
to each other, and separately connected to the insulating rods
105. The structure of this embodiment is the same as in the first
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 1s fitted at portion 505 to the insulating rod 105 to thereby



envel ope 15 are gas-tightly contacted at portion 506 to 5 constitute
interface insulation. Since the flexible rubber insulating body works as an
i nsul ati ng body, which is essential for the interface insulation, the
nunber of conmponents is smaller than t#®at of other enbodinents. Fig. 10
shows a sixth enbodi ment, which shows a structure 10 conprising two vacuum
val ves 80, 90, wherein the insulating bushing 500 and the insulating

envel ope 15 are integrated. That is, before the insulating envelope 15 is
nol ded to acconmobdate the two vacuum val ves 80, 90, the novabl e conductors
81, 91 arekeepnpestedgithhsthef cdrmedtri-rig sedradect spat@0o £ Ttren butsina nB5
insulating rod 105 is connected to the connecting conductor 105. The

i nsul ati ng bushing reRQRAbMet ’ohiddctdrsi 8111 38dat® movad dv f1of dgmirgiatd onhe
envel ope. Then, the envelope is nolded to connect the envelope and the |id.

Since in thisscaabodipeng Sd1e, itasehaki g bysheng 0 LaRH i 1405 b e svelope 15
are united, the insulating rubber body used in other enbodinents is not

necessary. e'm%tloirpé, 1t5hedrient rsf—%ci%htilg/z?eol%ttia%eid; atctﬁ%%trittilq%e%.o%y troesi n-resin.

In order to secu strengt’h of thhe ope an I'nsulatiing bushing, it
IS pre%frable Lg

A vacuuth st é#seg&:?%eﬁrs_a% ri?i @E‘é%%g%{}@cégﬁ%ﬁ% éﬁ%‘lgll%\%ﬁbg? il
conductor having a _ , , . .
insulating body works as an insulating body, which is essential
for the interface insulation, the number of components is
smaller 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
connected with the connecting conductor 100. Then, the

15 insulatingrod 105 is connected to the connecting conductor 105.
The insulating bushing 500 with lid 15’ 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



novabl e contact, connected to an insulating rod, and a fixed 5 conductor
having a fixed contact, connected to a bus bar or to a | oad cable, wherein
the contacts make el ectrical contact and separation therebetween; a vacuum
chanber encasing the vacuum val ve; an i88%ul ati ng envel ope covering the
vacuum chanber, the 10 outer surface thereof being covered with an

el ectro-conductive |ayer thereby to earth the envelope; an insulating lid
gas-tightly fitted to the insulating envelope, the lid having an insulating
bushi ng through which an insulating rod penetrates, the insulating rod
bei ng 15 commgctred cieImrroger:ati ng mechani sm wherein the insulating rod
except a portion exposed fromthe bushing is gas-tightly confined in

insul ating gas atrmogphgrgumf ekiredngebveesmpbesifgul ati ng envel ope and the
insulating lid. 2. The vacuum swi t chgear according to claim1l1, wherein 20

the vacuum val ve J. fuyacis douhle Drepk, L e, ROSIIAN: SO a fHRe o whi ch

conpri ses at Ieast t wo vacuu val'ves each being confine n a vac

chanber, novabljﬁp%n% %rs gf %hg aﬁuun1 valvgstbelng ﬁonnqite toé%he

i nsul ati ng °5d Vi ©8 cEPRYSCESHAGE: BF . T 28U 3t e FadutRSv

according to claim1, wherein the 29 insulating envel ope contains the
vacuum Pal VO BaVERY %vﬁ%%ﬁ? CRde&itn FRBIESFEA S%id O SdPepd¥eda n t he

insulating envelope conprises a vacuum chanber for accommodating a novabl e
a load cable, wherein the contacts make electrical contact and

separation therebetween;
a vacuum chamber encasing the vacuum valve;
an insulating envelope covering the vacuum chamber, the
10 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 1id having an insulating bushing through which
an insulating rod penetrates, the insulating rod being
15 connected to an operating mechanism,
wherein the insulating rod except a portion exposed from the
bushing is gas-tightly confined in insulating gas atmosphere
formed between the insulating envelope and the insulating 1lid.
2. The vacuum switchgear according to claim 1, wherein
20 the vacuum valve is a vacuum double break three position stop
type, which comprises at least two vacuum valves each being
confined in a vacuum chamber, movable conductors of the vacuum
valves being connected to the insulating rod via a connecting
conductor.

25 3. The vacuum switchgear according to claim 1, wherein the



conductor having a novable contact and a fixed conductor having 5 a fixed
contact, the novabl e conductor being connected to the operating nechani sm
4. The vacuum swi tchgear according to claim1, wherein the insulating rod
is slidably inserted into the bushing, 2%e insulating gas atnosphere

bet ween the insulating envel ope and 10 the |lid being sealed fromthe

at nosphere. 5. The vacuum sw tchgear according to claim1l1l, wherein the

i nsul ating envel ope and the lid are gas-tightly sealed with an insulating
rubber. 6. The vacuum swi tchgear according to claim1, wherein the 15 inner
surface of itnllaitd ngs ceonarg®d Wdnt aam selteet Maealdny vaderdugid \&& igaieh coati ng
to make a potential of the inner coating equal to that of the novable

conduct or. ;i tHhe VARHENSWHLhgaan aceardi Ra did sd@iif bhaiglfintatg | east
part of the lid is made of a flexible material that allows 20 the nnvenent

of the m"’aet?!v%l E\Jéd%%ghsé@%okggu%%ﬂénﬂﬁr £62ld o dde i}ﬁ‘ﬂdo@}ékﬁ% gas

at m)sphere vacuum sw t chgear conpri sl ng: a vacuum val've conpri sing at

| east two nova og uct or eacg haviqg%q:nova ff c%ptact gon ected to an
i nsul at i ng 9% AULRE 7 BRYPPLRC T S @BRdudedr s s8RAYR 9 xed
cont act connected to a bus bar or to a | oad cable, wherein the contacts
nmeke el éct ﬁ EaregoRPRERChNndt R R A% kh GRS OTWEEA NIy SRDRRF EREnbR % ach

encasi ng each of the vacuum val ve,
operating mechanism.

4. The vacuum switchgear according to claim 1, wherein the
insulating rod is slidably inserted into the bushing, the
insulating gas atmosphere between the insulating envelope and

10 the lid being sealed from the atmosphere.

5. The vacuum switchgear according to claim 1, wherein the
insulating envelope and the 1lid are gas-tightly sealed with an
insulating rubber.

6. The vacuum switchgear according to claim 1, wherein the

15 inner surface of the lid is covered with an electrically
conductive inner coating to make a potential of the inner
coating equal to that of the movable conductor.

7. The vacuum switchgear according to claim 1, wherein at
least part of the 1id is made of a flexible material that allows

20 the movement of the movable conductor, 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,

25 and at least two fixed conductors each having a fixed contact,



t he vacuum val ves being isolated; 5 an insulating 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 eswvelope, the lid having insul ating
bushi ng through which 10 the insulating rods penetrate, each of the

i nsul ati ng rods being connected to an operating nmechanism wherein each of
the insul ating rods except portions exposed from the bushing is gas-tightly
confined in insulating gas atnosphere formed between the insulating

envel ope ar@dnhlketelStbnswhat bag dit do 8.1 B® ceddwynwhere choges caggerdisng to
claim8, wherein the insulating envelope and the insulating |id are

gas-ti ghtl yhakxeealied tWith 1aeonisukatingg sephber ibint ted fherehetween. 10. The
vacuum swi t chgear according to claim8, wherein 20 an earth switch

conprising a V%;ergg}ng%g%ﬁsoreag%%m%%gn%a& %%vg%'eev%%%%%ﬁv%avi ng a

novabl e cont act conductor having a fixed contact is nolded

t oget her m&%% %he va%uﬁgjva ves, the ngv§ple conduct or being connected to
the operatig "ME&HEN"Em 95 PELNITHE O 44§ rh swi t chgear according to claim 1,

wherein_31 the vacuumvalve are integrally nolded wth an insulating resin
to fornPthe insit dMiSg Vsl 6pES1ePe FRECTARBUP S W T CHYR &N RRSGTi g™t o

claim8, wherein
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 1id having insulating bushing through which
10 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 1s gas-~tightly confined in insulating gas

atmosphere formed between the insulating envelope and the
15 insulating 1lid.

9. The vacuum switchgear according to claim 8, wherein
the insulating envelope and the insulating l1id are gas-tightly
sealed with an insulating rubber fitted therebetween.

10. The vacuum switchgear according to claim 8, wherein

20 an earth switch comprising a vacuum chamber for accommodating
a movable conductor having 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.

25 11. The vacuum switchgear according to claim 1, wherein



t he vacuum val ves are integrally nolded with an insulating resin 5 to form
t he envel ope. 13. The vacuum swi tchgear according to claim2, wherein the

i nsul ati ng envel ope has a insulating wall between the vacuum valves. 14.
The vacuum swi t chgear according to claigm 8, wherein 10 the insulating

envel ope has a insulating wall between the vacuum val ves.

the vacuum valve are integrally molded with an insulating resin
to form the insulating envelope.

12. The vacuum switchgear according to claim 8, wherein
the vacuum valves are integrallymolded with an insulating resin

5 to form the envelope.

13. The vacuum switchgear according to claim 2, wherein
the insulating envelope has a insulatingwall between the vacuum
valves.

14. The vacuum sQitchgear according to claim 8, wherein

10 the insulatingenvelope has a insulatingwall between the vacuum

valves.



