1 TITLE OF THE | NVENTI ON: SW TCHGEAR BACKGROUND OF THE I NVENTION:. 5
(Field of the Invention) The present invekntion relates to a vacuum
switchgear, and nore particularly, to a nulti circuit type vacuum

Swi t chgear having pIuraI main circuit switches in a non-earthed vacuum
chanber OrT&@i delOﬂ of Related Art) A multi circuit type
vacuun1smﬁtchgear |s use In, , an electric distribution system for
electrlcaléw i jon to the denandlng side. This type of vacuum

Swi t chgear 4& main circuit switches in a non-earthed vacuum chanber
or 15 chanbers. Patent Docunment 1 discloses a vacuum sw tchgear conpri sing
a nold portion in which a conductor connected with a fixed electrode side
of a vacuumswitch is nolded with resin, and a vacuum chanber which encases
t he swi t ch BADKIGRQUNDe OH XeHE 20NvENTIIONxde and a novabl e el ectrode that can
connect with and separate fromthe fixed el ectrode. Patent Docunment 2

di scl osges asmﬁt qﬁﬂico r.i Si cuunL chanber, which encases a swtch or
pl ur al wntches ER? {ﬁk and separating fromfixed el ectrodes

andnovabl e e'eCtTﬁ@eirgéeW&'&Bv@ﬁ@ﬁ%ﬁtrwuh@eg'EBe&eG&cQHheéwfﬁéﬁgééfrs and
whi ch is nol ded

and more particularly, toamulti circuit type vacuum switchgear

having plural main circuit switches in a non-earthed vacuum

(“\” chamber or chambers.

10 (Description of Related Art)

A multi circuit type vacuum switchgear is used in, e.g.,
an electric distribution system for electrical distribution
to the demanding side. This type of vacuumswitchgear hasplural
main circuit switches in a non-earthed vacuum chamber or

15 chambers.
Patent Document 1 discloses a vacuum switchgear comprising

a mold portion in which a conductor connected with a fixed

o
i 4
i .

electrode side of a vacuum switch is molded with resin, and

a vacuum chamber which encases the switch having the fixed

20 electrode and a movable electrode that can connect with and
separate from the fixed electrode.

Patent Document 2discloses a switchgear comprisingavacuum

chamber, whichencasesaswitchorplural switches forconnecting

withand separating fromfixedelectrodes andmovableelectrodes

25 whichconnectwithdifferentouter conductorsandwhichismolded



2 and protruded out of an insulator. Plural termnals for connecting the
fixed el ectrodes and the novabl e el ectrddes with the outer conductors
project fromthe nold portion. Patent Docunent 3 discloses a vacuum i sol at ed
switchgear 5 conprising a vacuum chanber and a necessary nunber of sw tches

encased | Ao ACMIEEC RAIDYE d) WEITOIE VRSV CRATRERaNS. £her med of

nmetal materi al 'S covered w th nol I nsul ating materlals Patent
Docurnent 4 discl.ases, .a ar vvh se circu hes a

navi g {1 $EPTECIARG HEY F e AP AR a@?&@le BpEEbre st e
vacuum chanber and the correspondl ng main circuit conductors thereof are

i nst al | ed 1 GY§STa CRAGUCTO St Id Aig& T ATORafbEr MoPgt AT ument 1: Japanese
Pat ent Lai d-open No. 15 2006-238522 Patent Docunent 2: Japanese Patent

Lai d- open No. P#G0(: BocaménkaBedisCoesmed vaculiaparedetPdt switchgeanpen No.
2001- 126595 20 Patent Document 4: Japanese Patent Laid-open No. 2001-135207

The abgvecdnpafiisied atddudit thbmbelryed WaEe08s Sy Gg@r offaswaténeet i on for
connection change in accordance with change of power |oad capacity on the

pover dempdiyusShfdernd fvddifum chamber, in which the vacuum chamber is

formed of metal ma,ter"1als and is covered withmold of insulating
materials.
( Patent Document 4 discloses a switchgear whose main circuit
10 switches each having fixed side electrode and movable side
electrode are encased in a vacuum chamber and the corresponding
main circuit conductors thereof are installed through a wall
of the vacuum chamber.
Patent Document 1: Japanese Patent Laid-open No.
15 2006-238522
Patent Document 2: Japanese Patent Laid-open No.
2000-306474
Patent Document 3: Japanese Patent Laid-open No.
2001-126595

20 Patent Document 4: Japanese Patent Laid-open No.

2001-135207

The above-describedmulti circuit type vacuum switchgear
has a function for connection change in accordance with change
of power load capacity on the power demanding side. If the

25 withstand voltage performance of the vacuum switchgear becomes



25 wi thstand vol tage performance of the vacuum sw tchgear becones 3 | ow,

t he devices on the downstream side are Buch influenced. SUWARY OF THE

| NVENTI ON:  Accordingly, inprovenent in the reliability of the vacuum 5

swi tchgear is required, and further, downsizing and price reduction of the

vacuum swi t chgear are require Partic in_recent vyears. the
Ipe 80 4

| | .
Celiabilitio8 RO & UPESROAD 5185UPF e s, €4-1vent i on

was nade in view of the to above-described situation, and provides a nulti
circuit type vacuumsw tchgear with inproved reliability of the ground

i sol ati on. The present invention provides a vacuum sw tchgear conprising; a
plurality SUMMARM OFr THEt INVENTHON: wherein each 15 of novabl e el ectrodes
of the main circuit switches is connected to an air insulated rod, which is

connectabl e to amcepeiaigDy, imPeovandnthial €ha reachivdll iftiyed tabacidnmes of
the main circuit switches is connected to a bushing conductor extending

from the : r al i hi i S fi 20

electréﬂe %?Eagﬁgﬁg?gyglg%@??%ﬁ?fyhéénﬁgggggkfoagwﬁggggﬂglgg?r gggeof t he

main circuit _swtches,, .a non-earthgd vacuum chanber . ac ongﬁgftin the main
t hdt® T

circuit swrEBHEEIORNTINS YRGIPHEULLCPAGAT AR QAL HRYY %he

vacuum chanber, air insulated rod and bushing conductor, and a lid that
ai r-ti ght| jngleggad years, the reliability of ground isolationis strongly

required.
{ The present invention was made in view of the
10 above-described situation, and provides a multi circuit type
vacuum switchgear with improved reliability of the ground
isolation.
The present invention provides a vacuum switchgear
comprising; a plurality of main circuit switches, wherein each
15 of movable electrodes of the main circuit switches is connected
to an air insulated rod, which is connectable to an operating
rod, and wherein each of fixed electrodes of the main circuit
switches is connected to a bushing conductor extending from
the vacuum chamber, a plurality of earthing switches a fixed
20 electrodeofwhichiselectricallyconnectedtoafixedelectrode
of the main circuit switches, a non-earthed vacuum chamber
accommodating the main circuit switches, an earthed insulating
mold casing that encloses the vacuum chamber, air insulated
rod and bushing conductor, and a 1id that air-tightly closes

25 the top portion of the mold casing.



25 the top portion of the nold casing. 4 BRI EF DESCRI PTI ON OF THE DRAW NGS
Fig. 1 is a front view showing an exanpl4e of the entire structure of a
swi t chi ng apparatus enploying the vacuum5 sw tchgear according to the
present invention. Fig. 2 is a top view showi ng the exanple of the entire
structure of the sw tching apparatus enpl oying the vacuum sw tchgear
according to the present invention shown in Fig. 1. 10 Fig. 3 is a

connectin L agr i ap._e e switching apparatus enploying
t he vacuu%?gtﬁgcﬁgéégfﬁ%3§Pd5ﬁ9¥ﬁggb§ﬁ@EB¢Eéent invention. Fig. 4 is a

| ongi tudi nal front, cross-sectional view show ng an enbodi ment of the
vacuum swi t chgedfi@cdodd Agfrent 15ienshawiduhan aFanpPlenct ke entige

| ongi tudi nal side, cross-sectional view show ng the enbodi nent of the
vacuum swi sthgetmraccobr di sgitohihgeappesehntisi amphoydngi hhEi gacdumFig. 6 is a
| ongi tudi nal front, cross-sectional view 20 show ng another enbodi nent of

the vaguumnygytEREEE8R" a866288h8tot enbhpres8aeNini-BHERbhON. Fig. 7 is a
| ongi tudi nal front, cross-sectional view show ng another enbodi nent of the

vacuum swi t chgeag; accpril ng + fO+ilG BREFERY tAYCMEARMe of the entire

structure of the switching apparatus employing the vacuum

switchgear according to the present invention shown in Fig.
( 1.

10 Fig. 3 is a connecting diagram showing an example of the
switching apparatus employing the vacuum switchgear according
to the present invention.

Fig. 4 is a longitudinal front, cross-sectional view
showing an embodiment of the vacuum switchgear according to

15 the present invention.

Fig. 5 is a longitudinal side, cross-sectional view
showing the embodiment of the vacuum switchgear according to
the present invention in Fig. 4.

Fig. 6 is a longitudinal front, cross-sectional view
20 showing another embodiment of the vacuum switchgear according

to the present invention.

Fig. 7 is a longitudinal front, cross-sectional view
showing another embodiment of the vacuum switchgear according
to the present invention.

25 Fig. 8 is a longitudinal front, cross-sectional view



25 Fig. 8 is a longitudinal front, cross-sectional view5 showng stil
anot her enbodi ment of the vacuum swi tchgear according to the present
invention. Fig. 9 is a top view of the vacuum swi tchgear according to the
present invention shown in Fig. 8 5 Fig. 10 is a |ongitudinal side,

cr oss- sectdiRAlng iAW 115 NV itk ot eI AR Afnd Rea MAGH W SVER gdgear

according to the present invention shown in Fig. 8. Fig. 11 is a

| ongi t udi tial | -5 i vi ew showi ng t he enbodi nent of
t he vacuu%aéscva%%d’engor gckgéor%e%é}ﬁiolsrﬁgértﬁe%qlp'r esent invention shown in Fig.
8. Fig. 12 is a_l ongitudi nal bagk,mﬁartially cross-sectional view show ng
anot her embodi nEA-of 1 FRRLYAPEWE e ¥ECUL: Kt RHIe8 Tt RECHFELBHL

invention shown in Fig. 9. Fig. 13 is a |longitudinal back, partially

cross- secttioridie pr®sandy ightati tigemradtdver  danifuidl neht of t he vacuum swi t chgear
according to the present invention shown in Fig. 10. DETAILED DESCRI PTI ON
OF THEs PREFERRERigVB@DI NISNES:1 obidrtaddmn@lesdde,i fored sseeydlomslpadiay of t he
present 20 invention, such as: The vacuum sw tchgear, wherein the vacuum

swi t chgeargn GATY tpeS ehBBaRmdh@! bEYed JHRidhnt Isvitichgedr! Gesradagnegdat ed

in a single non-"earthed vacuum chanber accommodating the main circuit
SW tches, tthhee pq:dej s%inq:i ni%vrg)nvtazpolne s lo%:r;[ riond Ei‘sigo.]c é .he
Fig. 1l isalongitudinal back, partiallycross-sectional
{ ' view showing the embodiment of the vacuum switchgear according
10 to the present invention shown in Fig. 8.

Fig. 12isalongitudinal back, partiallycross-sectional
view showing another embodiment of the vacuum switchgear
according to the present invention shown in Fig. 9.

Fig. 13is alongitudinal back, partiallycross-sectional

15 view showing another embodiment of the wvacuum switchgear

according to the present invention shown in Fig. 10.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS:
There are exemplified several aspects of the present
20 invention, such as:

The vacuum switchgear, wherein the vacuum switchgear
comprises the plurality of main circuit switches accommodated
in a single non-earthed vacuum chamber accommodating the main
circuit switches, the adjoining movable electrodes of the

25 adjoining main circuit switches being electrically connected



25 adjoining main circuit switches being electrically connected 6 in the
non- eart hed vacuum swi tches. The vacuum swi tchgear, wherein the vacuum
switchgear conprises the plurality of main circuit swi tches each being
accommodated in a single non-earthed vacuum chanber, the 5 adjoi ning novabl e
el ectrodes of the main circuit switches being electrically connected to
each ot hetPobP€i BEf RRTHBRYeURACHRN SYAEGURF chanber. A vacuum swit chgear
conprising; a single non-earthed vacuum chanber accommobdating a plurality
of main circui tThgovagnemnhg¥itghgear.t Whesqinchle VaeHurs s tehassire

el ectrode and fixed el ectrode, the adjoining novabl e el ectrodes bei ng

el ectri catdoyprbsasctiea pbhueathtptd®main tdieroaict ewichurdrxereacta hadimgal ity of
bushi ng conductors electrically connected to the corresponding fixed

el ectrodegc@bmhb8atBAN 1%l I£Usin§ Vet GRS b tBRE ¥dANERdchamBEENE thn- ear t hed
vacuum chanber, earthing sw tches each being accommodated in a vacuum

chambes  S¢a30aheflo fBIENE: 207 SRLL IS NARYUI SNATREY o0 ¢ bflo 8l ChaTber

at positrons correspondi main circult e arr-1nsy at ed
rods connected to the corresfondin% novabl e 20 el ectrodes of the_ nmain

circuit sAEERESCROILYIGAMREEHEE dP CAcheRERET PUEFHLIEPBTRR MR REHATSm  an

earthed resin nold casing that air-tightly surrounds the non-earthed vacuum
chanber, vaeuupushampgeronductors and t he vacuum chanbers or air chanbers of

A vacuum switchgear comprising; a single non-earthed

{ vacuum chamber accommodating a plurality of main circuit
10 switches each of the switches comprising movable electrode and
fixed electrode, the adjoining movable electrodes being
electrically connected to each other in the vacuum chamber,

a plurality of bushing conductors electrically connected to

the corresponding fixed electrodes of the main circuit switches

15 and extended from the non-earthed vacuum chamber, earthing
switches each being accommodated in a vacuum chamber separated
from the non-earthed vacuum chamber or in an air chamber at
positions corresponding to the main circuit switches,
air-insulated rods connected to the corresponding movable

20 electrodes of the main circuit switches for transferring
movement of an operatingmechanism, an earthed resinmold casing
that air-tightly surrounds the non-earthed vacuum chamber, the
bushing conductors and the vacuum chambers or air chambers of

the earthing switches, and a 1id air-tightly closing the top

25 of the mold casing.



the earthing switches, and a lid air-tightly closing the top 25 of the nold
casing. 7 A vacuum sw tchgear according to one aspect of the present

i nvention conprises a plurality of main circuit switches disposed in a

si ngl e non-earthed vacuum chanber, each of the main circuit sw tches

ComDL 1 . {1 Xog LS M 4R ot 50 858 PR, Vo

switches are electrlcally connected wi th flexible conductors. Cperatlon
rods on thBVABUABPcCOMBELPBAcASPHBTALAtEORRBA4R CHTFHANI aWiAEheFods in the
non- eart hed vacuum chanber. The novabl e side 10 operation rods are

i nt er connétspdsedt fin tedhes imaplze aonveamihaidl ¥acelmcchadbert heaclyhoff ndhd at ors or
insulating rods. A nold casing around the vacuum chanber, air insulating

rods and fashi AOrceDh Gt tilfes SBAIPISSS ny Flikel &Ds8tA6ESGN® Infbwale f Or
insul ating the bushing conductors connecting to the main circuit swtches,

15 a 5e000fo)f55ha! L0aRbf- BAEENLE! §EALA MakBekNerhir $boRbdsyBar t for

insulating t nova ectro operation S on the
novabl e el ect . Eurth vacuum swi t chgear. ,according to anot her
nepoct . oPSTRRLS; elERErPASEnbEoRadat BNt FAPRRTEy SR ARER BFPcu( 20
swtches in a single vacuum chanber, accommodating the nmain circuit swtches
each conpﬁigﬂﬁﬁlﬁaiiYeGOEPéétﬁ@dﬁlﬁhdféﬁ§935?ecoé BetPE8e PRErAEIQBCUUM

chanber. The npvabl e el ectrodes are
rods on the movable electrode side are connected to insulating

{ rods in the non-earthed vacuum chamber. The movable side
10 operation rods are interconnected with the respective movable
electrodes through insulators or insulating rods. Amold casing
around the vacuum chamber, air insulating rods and bushing
conductors comprisesafirst insulatingmoldpart for insulating
the bushing conductors connecting to themain circuit switches,
15 a second insulating mold part integrated with the first mold
part forinsulatingthemovableelectrodes sideand theoperation

. rods on the movable electrode side.

Further, a vacuum switchgear according to another aspect
of the present invention comprises a plurality of main circuit
20 switches in a single vacuum chamber, accommodating the main
circuit switches eachcomprisinga fixedelectrode and amovable
electrode in the vacuum chamber. The movable electrodes are
electrically connected each other with flexible conductors.
The operation rods on the movable electrode side are connected

25 with the respective movable electrodes. Amold casing including



electrically connected each other with flexible conductors. The operation
rods on the novabl e el ectrode side are8connected 25 with the respective
novabl e el ectrodes. A nold casing including 8 a first insulating nold part
for insulating a plurality of bushing conductors. The main circuit swtches
and the fixed | ectrodes, and second insul ati nold_part . i.s_in egrated
with the ifstshotisBareirg, nopd PaF nSOFhénFPQLQ?%Pg BoRATEE&IEY BTand t he
operation rods. According to the present invention, vacuum swi t chgear
becomnes i h‘é‘x‘lﬁéﬂgl Q%HQHGtHBﬁmsTE%d“aJarhocJFr‘EHthhe?Wl‘%cfﬁﬁae‘W%rtr%Eéx gr ound
isolation in the nmulti circuit type vacuum swi tchgear 1is inproved; thus the
reliabilieyechnofesf uanfica sepondecthsulatHns mdldrmark sisoundregnadgd e of t he
entire structure of a switching apparatus that enploys the vacuum
swi t chgeawitRad¥ HiAgt nd Idpa pt EANins0Y&B1 h§tHeOf WOk €b18 domdisftorer 74 is
connected. Fig. 1 is a front viewand Fig. 2, a top view of Fig. 1. In Fig.
1, referepgg {?ngﬁﬁérzglgﬁ@&ﬁé a vacuum 15 swit chgear accordl ng to the
present inventlon an operatl ng mnechani sm secti on; a cable chanber
73, a fuse cha ansforrre .chamher; and 75 ol t
chanber Tn B Beearaliy b FbE RRAREF ShRE g on ves el %Wés%éa 5 vacuum
swi tch nodul es connected with a_three-phase power supply. 20 Fig. 3 is a
connect i NBeEPEYF AMCIPORSHF eaneanpeézed , and fTurkhem gRFtRﬁﬁé%ﬁmaa’@@ordl ng to
the present invention. In this

of ground isolation in the multi circuit type vacuum switchgear

S,

is improved; thus the reliability can be further improved.
10 Figs. 1 and 2 show an example of the entire structure
of a switching apparatus that employs the vacuum switchgear
according to the present invention to which a transformer 74
is connected. Fig. 1 is a front view and Fig. 2, a top view
of Fig. 1. 1In Fig. 1, reference numeral 70 denotes a vacuum
15 switchgear according to the present invention; 71, an operating
mechanism section; 72, a cable chamber; 73, a fuse chamber;
( 74, a transformer chamber; and 75, a low voltage chamber. In
Fig. 2, reference numerals 70U to 70W denote respective vacuum
switch modules connected with a three-phase power supply.
20 Fig. 3 is a connecting diagram showing an example of the
vacuum switchgear according to the present invention. 1In this
example, an example of a 3-circuit switching is shown. 1In Fig.
3, numerals 103a to 103c denote main circuit switches; 104a
to 104c, earthing device; 105a to 105c, bushings; and 106a to

25 106c, cables.



exanpl e, an exanple of a 3-circuit switching is shown. In Fig. 3, nunerals
103a to 103c denote main circuit switches; 104a to 104c, earthing device;
105a to 105c, bushings; and 106a to 25 106c, cables. 9 Figs. 4 and 5 show
an enbodi ment of the vacuum swi tchgear according to the present invention.
Fig. 4is alongitudinal_  front view, and Fig. 5 a |longitudinal side view
of Fig. 4. | n ket rangipeshoy RRceBbed RO thBe (AABIMENA tERFRAT !
switches 5 (current interrupters) with fixed electrodes 9A to 9C andnovabl e
el ectrodezsc&rdnsCoa thpepréseny igpmnttiagse Fagt.hé ¥s$ aedonglisofiiodés 9A to
9C. These main circuit switches are accombdated in anon -earthed type

vacuum chewdret diewd drbirdey. &, tahaongitedinaad stiviee wiaguomn Fhagnber 1 is
kept a | ow pressure 10 condition. The contacts of the fixed el ectrodes 9A

to 9C andnpfchggsﬁgg%gg',ecﬂs%s T?é}éagatﬁge@rnfaifrp?fféuifemcﬁager! al

di spersing a po chrom um ireproof netal 1n a matrix of

Il f Cu) i,e. hi . ti tal, 1
20, Sekey ChuReBRF Tt b rre 1B R SRR B b adtab RIS
point metal. Another parts of the fixed electrodes 9A to 9C and_the novable
el ect r odeBLlFREAST T eL0 @ HEIRRC BRI MPIDIFARE S r btn G gelxed ee copper

(pure copper). The contacts are connected to the oxygen free copper with
20 brazi mglectrodes 9A to 9C. These main circuit switches are

accommodated in a non-earthed type vacuum chamber 1. An inside
of the non-earthed type vacuum chambér 1 is kept a 1low-pressure
10 condition.

The contacts of the fixed electrodes 9A to 9C and of the
movable electrodes 5A to 5C are formed fromamaterial dispersing
a powder of chromium (Cr)i.e. a fireproof metal in a matrix
of an alloy of copper (Cu) i.e. a high conductive metal, and
15 a member selected from tellurium (Te), bismuth (Bi) or tin (Sn)

of a low melting point metal. Another parts of the fixed
( electrodes 9A to 9C and the movable electrodes 5A to 5C are
electrode rods and formed from oxygen free copper (pure copper).

The contacts are connected to the oxygen free copper with

20 brazing.

Arc shields 7A to 7C are respectively provided in portions
corresponding to the respective main circuit switches. Upper
ceramics cylinders 6A to 6C and lower ceramics cylinders 8A
to 8C are provided on the peripheries of these arc shields 7A

25 to 7C. The upper ceramics cylinders 6A to 6C have holes to



Arc shields 7A to 7C are respectively provided in portions corresponding to
the respective main circuit switches. UWpper ceramcs cylinders 6A to 6C and
| ower ceramcs cylinders 8A to 8C are provided on the peripheries of these
arc shields 7A 25 to 7C. The upper ceramcs cylinders 6A to 6C have holes to

10 all o of th abl t C,in_thei
part &, ThETEor "Rrhath o) I RAS 6 156 RE05 0rd Bl APetn( FPALE {0

allow insertion of the fixed el ectrodes 9A to 9Cin their |ower arts
Fi xed si d&'PReA PArigs 18RSt $oveE @%@@?%%WW g 8 &3 §&dhaNet ﬁ’éd
insertion portions of the ower ceramcs cylinders 8A to 8C for insertion

of the fi pdadtelsedtlricdes tAllowdCnsBathiong ofottiecforedlghecdrod€sadd
integrally coupled to the fixed electrodes 9A to 9C. The novabl e el ect rodes

S5A to 10 tCoar enetesifi Tathdyy pgdiitey compigetieditbtfedl exidy 10andyciocs 20 and
21 covered with bellows on the surface side. One ends of novable operating

rods 3 t%fé@:é%ﬁeéﬁf@%ﬁ%@?&d%ﬂ“ﬂ %g&i IS BLLE Soffdlo hgaClBQeI:he

respective novable e e novabl e operati rods 3A to 3C

are guided out 15 of_th um nber 1 throu 3A to 13C provided
on” o upgstanics Geri et ABAR A Fe nna Tioh ShaTeited Shhethodenl o
operating rods 3A to 3C opposite to the sides connected to the insulators
4A to 4C #Pe teHfectively coupled to insulated operating rods in the air
14A to 14C. I n the vacuum chanber

Bushing conductors 12A to 12C are integrally coupled to

s the fixed electrodes 9A to 9C. The movable electrodes 5A to

10 5C are electrically ini:erconnected with flexible conductors

20 and 21 covered with bellows on the surface side. One ends

of movable operating rods 3A to 3C are respectively coupled

via insulators 4A to 4C to the respective movable electrodes

5A to 5C. The movable operating rods 3A to 3C are guided out

15 of the vacuum chamber 1 through guides 13A to 13C provided on

an upper surface of the vacuumchamber 1. The ends of themovable

( ‘ operating rods 3A to 3C opposite to the sides connected to the
insulators 4A to 4C are respectively coupled to insulated

operating rods in the air 14A to 14C. In the vacuum chamber

20 1 in which the guides 13A to 13C are provided, bellows 2A to

2C, with one ends connected to the vacuum chamber 1 and the
other ends connected to the movable operating rods 3A to 3C,

are respectively provided such that the movable operating rods

3A to 3C canmove vertically. The bellows 2A to 2Chold airtight

25 sealing in the vacuum chamber 1.



20 1 in which the guides 13A to 13C are provided, bellows 2A to 2C, wth
one ends connected to the vacuum chanber. 1 and the other ends connected to
t he novabl e operating rods 3Ato 3C, are respectively provided such that

t he novabl e operating rods 3A to 3C can nove vertically. The bellows 2A to
2C hold airtight 25 sealing in the vacuum chanber 1. 11 The insul ated
operating rods iThe Heasalrate@Aoperb4Engr eodal ipdtlae raimsidMmtted 1d@dareThe
air-insulated rods are connected for transferring anovenent of the

operating ¢@riedi £it - i0sd et SO @EPOoNdineg a1 \-ahlsh 1l s aife t he main
circuit 5 switches. Earthing switches are connected to the fixed el ectrodes

A 10.9C oldiect &2 PEE Nt ST 16 FilbloRtht 624he OB LXPIRL fechlfi S N

earthing swt I's connected to the 71 xed electrode e swtch wll

be described using Fig. 5..10 In Fig. 5, a tge el ts having the sanme

Cof er ance ChUihR HRELESRALDY oxaple, Sleiredas aF ¢PeBALE, CLREUIE ai | od

expl anations of the elements will be omtted. The earthing swtchhas an

eart hi Ag sSWi1e¥h€¢s xed el ectrode 37C and an earthing switch novable

el ectrode 31C. An air insulated operating rod 15 30C for earthing switch is

coupl ed to the eadthing switchestandlconrecrid adetBd EixEikeeteartirodgssw t ch

fixed electrode 37Cis connected via a conductor 38C to the fixed el ectrode
9C of the gfWd 9. ofNtiRaridtgittSWe Ml 18" 6186408t bwdtcnss Pr Ay dedmpekveen
where the earthing switch is connected to the fixed electrode
9C of the switch will be described using Fig. 5.

10 In Fig. 5, as the elements having the same reference
numerals as those in Fig. 4 are the same elements, the detailed
explanations of the elements will be omitted. The earthing
switchhas anearthing switch fixedelectrode 37C and an earthing
switch movable electrode 31C. An air insulated operating rod

15 30Cforearthingswitchiscoupledto the earthingswitchmovable
electrode 31C. The earthing switch fixed electrode 37C is

{ connected via a conductor 38C to the fixed electrode 9C of the

switch. An earthing switch arc shield 34C is provided between
opposed portions of the earthing switch fixed electrode 37C

20 and the earthing switch movable electrode 31C.
An earthing switch upper ceramics cylinder 33C and an
earthing switch lower ceramics cylinder 35C are respectively
provided on the periphery of the earthing switch arc shield

34C. The earthing switch upper ceramic cylinder 33C has a hole

25 to allow insertion of the earthing switch movable electrode



opposed portions of the earthing switch fixed electrode 37C 20 and the
earthing switch novable el ectrode 31C. An earthing switch upper ceramcs
cylinder 33C and an earthing switch |lower ceram cs cylinder 35C are
respectively provided on the periphery of the earthing switch arc shield
34C. The earthing switch upper ceramc cylinder 33C has a hole 25 to allow

i nsertion IC ihdtesampanpasiv t &n eavidbing svietch bdd 1o®s 32ULCi$ priovidagper

part. An earthing switch bellows 32C is provided between the end plate of

t he eart hivirwodnd cthelpned pRitdrief thd i sieth (3L stk dhenepeit héagamig t ch
novabl e el ectrode 31C. The earthing switch | ower ceram c cylinder 35C has an

5_seal ringB4{adP Fd Whd 13 a@trndhd E?u%%ht H\b(}ﬁgi\éﬂ E‘i@cft%ﬁ@ aggectrode

37Cin its1ower part. An earthing swtch fixed sea ring 36Cis
provided in the nsertl ort| of the eart hi.ng ceramc
Oy i nder 35C 1 o ear D e tod o S o <ol PO YA LRER "er Bt PBRee37C. 10
In the present enbodi nent, a nol ded art 22 is fornmed on the periphery of
t he nof- ea"rqq‘?ed-'lt“;gpéGQaE%LﬁﬁJ&Yéﬁﬁ’élerfloRSOfswqwlﬁ@ switchefigpded part
22 has a first insulating menber 22a to insulate the side of the fixed

el ectr odex= Bt BLC3GE in he sshvweh pamd .t han lagtiigoeewiibchdrixe®@sifie 12C on
the fixed 15 el ectrode side, and a second insul ating nenber 22b, integrally
formed w tdedNeihfBeC iN5Hb0id8g iNRNEIng@Pt id¥pbRsibalor th€eastHengf the
novabl e el ectrodes 5A to 5C and the side of the

switch lower ceramic cylinder 35C for insertion of the earthing

Py
B "

switch fixed electrode 37C.

10 In the present embodiment, a molded part 22 is formed
on the periphery of the non-earthed type vacuum chamber 1. As
shown in Fig. 4, the molded part 22 has a first insulating member
22a to insulate the side of the fixed electrodes 9A to 9C of
the switch and the bushing conductors 12A to 12C on the fixed

15 electrode side, and a second insulating member 22b, integrally
formed with the first insulating member 22a, to insulate the

side of the movable electrodes 5A to 5C and the side of the

T
£ Y

movable operating rods 3A to 3C.
The non-earthed type vacuum chamber 1, the bushing
20 conductors 12A to 12C and a vacuum chamber for earthing switches
are molded integratedly and airtightly, and the molded part
22isformed. Amoldedcover 23, thatistosay,alidisinstalled
airtightly on an end of the second insulating member 22b which
is a part of this molded part 22. Dry air is enclosed in a

25 space distinguished by the molded part 22 and the molded cover



novabl e operating rods 3A to 3C. The non-earthed type vacuum chanber 1, the
bushing 20 conductors 12A to 12C and g,vacuum chamber for earthing swtches
are nolded integratedly and airtightly, "and the nolded part 22 is fornmed. A
nol ded cover 23, that is to say, alid is installed airtightly on an end of
t he second insul ating nenber 22b which is a part of this nolded part 22.
Dry air i 23enchosendact hvepapis @mlias conguictlioe pwrintteetol. ded poate@? and
t he nol ded cover 13 23. A conductive paste or a conductive paint etc. is

coated opnt kBeOBLEEd8c0bet BReCEPEYYT BEEIN RO HA CAGE MEg i MeEVEaTEgt ige NDI ded
part 22 to earth the casing. That is to say, the out si de of the nol ded part

22 can be r u C t 5 i T, 22 is
call ed anmggr %@%A 22 ggseta'l%h Pt?‘%teé%réel\él tﬂ%tr?oér.t%%arl'{?lh lg%§peévacuum
chanber 1 nd. the_vacuum nber for ear g W tches are dlfferent vacuum
chanber s o8 5BEalCLSERobRLE 27 AR o SRS e$ FRERREN] PRE SHRLEC TR

vacuum degree in the former vacuum chanber deteriorated. 10 Mre

partictl acloptinge fThis malglgdhpany JheiBcrabled fap earthednp Ldegasinml d
covering the periphery of the vacuum chanber 1 corresponding to the fixed

el ectrodes 9A t theG easbi vy pheiqireredrithied agpe vactte dismibwr ¢oaedict or s
12A to 12C on the fixed electrode side. The second insul ating nenber 22b is
an 15 epoxyd ¢attufiBithmti & %&aéaftﬁ%g%ﬂateé fzﬁ—eeaeafretsehre ¥@bgum @s the

first insulating nmenber 22a, covering peri phery of

chambers is because the latter vacuum chamber is not influenced

.

when a vacuum degree in the former vacuum chamber deteriorated.
10 More particularly, the first insulating member 22a is
an epoxy resin mold covering the periphery of the vacuum chamber
1 corresponding to the fixed electrodes 9A to 9C and the
peripheral surfaces of the busing conductors 12A to 12C on the
fixed electrode side. The second insulating member 22b is an
15 epoxy resin mold, integrally formed with the epoxy rein mold
as the first insulating member 22a, covering the periphery of

the vacuum chamber 1 corresponding to the side of the movable

.
£ S

electrodes 5A to 5C and the side of the movable operating rods
3A to 3C. Further, as shown in Fig. 5, the earthing switch
20 1is provided in another section of that of the non-earthed type
vacuum chamber, and integrallymolded with the non-earthed type
vacuumchamber 1 with the first insulatingmember 22a. Further,
the bushing conductors 12A to 12C are integrally covered with
the epoxy resinmold as the first insulating member 22a, thereby

25 forming insulated bushings 11A to 11C.



t he vacuum chanber 1 corresponding to the side of the novable electrodes 5A
to 5C and the side of the novable operatjng rods 3A to 3C. Further, as
shown in Fig. 5, the earthing switch 207 is provided in another section of
that of the non-earthed type vacuum chanber, and integrally nolded with the
non-earthed type vacuum chanber 1with the first insulating nenber 22a.
Further, the busfidepcambdhboyel2in tthel@fesert ienbegrialdnt couertadred th t he
epoxy resin nold as the first insulating menber 22a, thereby 25 form ng

i nsul at ed RH$RHI EPScddA duvpi tolfes 14he 8188861 & hesh @bOVErs 12 Bha PI ey

enbodi nent, the three nmin circuit swi tches, the flexible conduct ors 20 and

21, and ‘a, J:t e ttg\%t Hg\’rQBEL% 8i88££838t%1%e o +hBEmIDYB gégc}%% Algpg rods

3A to 3C ar acconno oné non- ear pe vacuum and
insulated with the first insulatin 22a coveri t he ri phera

Lo hoeor ToRE ST 37 e Ronannadalnd o steopon aanthig Depd Sadim
surfaces of the bushing conductors 12A to 12C on the fixed el ectrode side,
and t hed secbambensli @ndhdnsiwdieted w2bh the fimsdbiesvpetingngenbes 2282t o 3C

are guided 10 out of the vacuum chanber 1 via the bellows 2A to 2C, and

ai r-insul atetterlingfilte periphegtan sucpacacifsthé rddis-garidEtgpeciaqadsm 5C and
the fixed electrode 9C, that is, a novable contact and a fixed contact of

the main Cbﬁﬁh\bérsl“’ahﬁfh?é Se%%ﬁ%%ﬁl‘ durfe dce S WG BUsBONG ARG drs an area
of the nol ded part .
12A to 12Con the fixed electrode side, and the second insulating
(‘ member 22b. The movable operating rods 3A to 3C are guided
10 out of the vacuum chamber 1 via the bellows 2A to 2C, and
air-insulated.
In Fig. 5, electric contacts of the movable electrode
5C and the fixed electrode 9C, that is, a movable contact and
a fixed contact of the main circuit switch are encased in a
15 switching zone formed in an area of the molded part 22. The
movable contact and the fixed contact are parts of near the
{' electric contacts of the movable electrode 5C and the fixed
electrode 9C, and are formed from a copper ally brazed on ends
of electrode rods formed from oxygen free copper. The
20 construction of this copper ally is described hereinbefore.
The switching zone is formed in a concave of the first
insulating member 22a formed in a deepest area of a part inside
the molded part 22 in which non-earthed type vacuum chamber

1 is installed. This switching zone includes an upper ceramic

25 cylinder 6C, a lower ceramic cylinder 8C and a fixed side seal



novabl e contact and the fixed contact are parts of near the electric
contacts of the novable electrode 5C andsthe fixed electrode 9C, and are
formed froma copper ally brazed on ends of electrode rods forned from
oxygen free copper. The 20 construction of this copper ally is described
herei nbefore. The swtching zone is forped jn a congave of the first

i nsul at i ngrﬂ'Bﬁb]ngQZeFufr&thEd am archRtd 75k eBragefat thRTWHEE RIS nol ded
part 22 in which non-earthed type vacuum chanber 1 is installed. This

swi t chi ng Zene.i nEhudes gmbediaender Ehe cswhtehdnggonests dnsbadiedekmnic
cylinder 8C and a fixed side seal 15 ring 10C. Further, an arc shield 7Cis
encased i ntheecencachiof) theofidrsitnihsutathbgdiensdr 22as awdt the npweane i S
installed in the concave of the first insulating nmenber 22a, and the | ower

ceram c cylcehdari By risadhecidnedns fscsealiabi skhl BengrRoCarer&syéerdy the

nol ded part 22. But the switching zone is not necessarily installed in the

concave, of ]Ehﬁ ' ' | ng ce ' I nder
8C and 1 heb [ xe%hé?égag)égjltaéril ng ﬁﬁ%@? %Fégﬁngﬁgczgg}gea%?%Ec%%%eféegdg%@* he
nol ded part 22. That , is, the |l ower ceram c¢s cyljnder 8C may ergﬁ out in the

non- ear t hedD8¢algsd Jachhem €ARABER of Bhe(HErshknselAtRg BSMPekied2a8C and
the fixed side seal ring 10C may crop out in the non-earthed type vacuum
chanber 1. and thewrwwer chiremicgoybin@derffsand bt f ivad vdde deateting a
little bit larger than a diameter of the novable el ectrode

10C are not necessarily covered by the molded part 22. That

is, the lower ceramics cylinder 8Cmay cropout in the non-earthed

10 type vacuum chamber 1, or the lower ceramic cylinder 8C and
the fixed side seal ring 10C may crop out in the non-earthed
type vacuum chamber 1.

As shown in this figure, because a hole having a diameter
a little bit larger than a diameter of the movable electrode

15 5C is provided on a plane portion of the upper ceramic cylinder
6C, dispersion of metal vapor into another area of the vacuum

(’ chamber 1, generatedbyelectricdischarge etc. when the movable
electrode 5C and the fixed electrode 9C contact or separate
each other, can be suppressed.

20 Further, contacts of an earthing switchmovable electrode
31C and an earthing switch fixed electrode 37C, that is, the
movable contact and the fixed contact are encased in the
switching zone covered with the molded part 22. This switching
zone includes an upper ceramic cylinder 33C, a lower ceramic

25 cylinder 35C and a fixed side seal ring 36C. Moreover, an arc



15 5C is provided on a plane portion of the upper ceramc cylinder 6C,

di spersion of netal vapor into another ggea of the vacuum chanber 1,
generated by electric discharge etc. when the novable electrode 5C and the
fixed el ectrode 9C contact or separate each other, can be suppressed. 20
Further, contacts of an earthing swtch novable el ectrode 31C and an
eart hi ng sehiieAdf BAEdiel eorrsdd 3TUCthehawitshinigezomevabl e contact and the
fixed contact are encased in the swi tching zone covered with the nol ded
part 22. This swhhdrey) suzebanded wilels aabe LIppRE TET Ahe GppendHradic a

| ower ceramc 25 cylinder 35C and a fixed side seal ring 36C. Moreover, an

arc 16 Shbghénaéi-‘ 35c enaRs Adwer EBBaRYE! EPL 1HagPNSC AR dPRCAIREA riled with
a bellows 32C, the upper ceranmc cy?lnder 33C, the I ower ceram c cylinder

35C and a fixed side_ .seal ring 36C etc. are .kept vacuum(a law pressure
condi 1 on) SCALTRES BECz o Teu RS RERt SR LE YOF PERaS B S En: The
earthing swtch has electric contacts encased in the vacuum chanber f or

t he earl hi A§1iswi$ FRkrd &sparsrRChanker fan Athe eagthingwsyheh Furkhter

al t hough the nol ded cover 23 is not shown in 10 Fig. 5, the nol ded cover 23

may be i nseakitbdngsswahehabasneFegtriic cédwtac ts ngncas ¢delmbithes -viesom bed
enbodi nent of the vacuum switchgear of the present invention, the three main
circuit swhhmbes fdrhend Lexthi g eandeBlcy T edd ATt @BHe apardifuithe
switch.
Further, although the molded cover 23 is not shown in
10 Fig. 5, the molded cover 23 may be installed as same as in Fig.4.
According to the above-described e‘mbodiment of the vacuum
switchgear of the present invention, the three main circuit
switches, the flexible conductors 20 and 21 and a part of the
movable electrode side of the movable operating rods 3A to 3C
15 are accommodated in one non-earthed type vacuum chamber 1, and
an insulating member of epoxy resin mold is formed on the
( peripheral surface of the non-earthed type vacuum chamber 1
including the peripheral surfaces of the bushing conductors
12Ato0 12C. Accordingly, amulticircuit type vacuumswitchgear
20 with further improved ground isolation reliability can be
provided.
Further, in this embodiment, as the vacuum chamber 1 is
anon-earthed chamber, the isolation performance is stabilized,

and the structure is simplified. Further, as the arc shields

25 7A to 7C in the respective main circuit switches are previously



novabl e el ectrode side of the novable operating rods 3A to 3C 15 are
accommodated in one non-earthed type vacmum chanber 1, and an insulating
menber of epoxy resin nold is forned on the peripheral surface of the
non-earthed type vacuum chanber 1 including the peripheral surfaces of the

bushi ng copductors. .12A to 12C.  Accordi.ng a multi circuit type vacuum
oW t chgear IBEERF LR AT N TA PRI SDBRBEF Amte e3P RTPAY et SBAMAESVER b
provi ded. Further, in this enbodinent, as the vacuum chanber 1 is a
non- ear t hel cadbelon t s | T HeRePerto Mt CITcwitaFitshes camd behe
structure is sinplified. Further, as the arc shields 25 7Ato 7Cin the

respecti veimdgiwviduatlytoperatédsinre praotibosl yof€ratienal hedbranthe vacuum
chanber 1, the assenblywork is inproved. 1In addition, as the respective

mai n cir cubhirseht €dethé arddehié 1 Viadt@l7cyo OP&F 8 tddnl &léc £F 6 dugdlent
operation, no branch current to the arc shields 7A to 7C occurs when

el ectric cyrrent OEEi§¥C£§ Pﬂ%%ﬁ jgebhrown into. Fig. 6 is a longitudinal

front view show ng anot her “enbodi nent of the vacuum switchgear according to
the present invention..In Fjg. 6, as the_ elenents having the sane reference
numerals as thodthdn it o aldhatndinal Teresher boe i etng 8GRt ai | ed
expl anations of the elements will be onmtted. In this enbodi nent, in the

mai n ci r cumbedinenbof tthe vasyam swihphgsatyacadedingA e SeCraegeniie | ower

ceranics
invention. InFig. 6, as the elements having the same reference

numerals as those in Figs. 4 and 5 are the same elements, the
10 detailed explanations of the elements will be omitted.

In this embodiment, in the main circuit switches, the
upper ceramics cylinders 6A to 6C and the lower ceramics
cylinders 8A to 8C have a tubular cylindrical shape.

In this figure, different from the cases of Figs.4 to

15 5, the upper ceramic cylinders 6C has no flat face, constituted
only by a cylindrical sidepiece. Because the switching zone
(' is encased in the concave of the first insulating member 22a
formed in the deepest area of the part inside the molded part
22 in which non-earthed type vacuum chamber 1 is installed,
20 dispersion of metal vapor, generated by electric discharge etc.
into another area of the vacuum chamber 1 can be suppressed.

Further, the same as in Fig.4, the molded cover 23, that
is, the 1id is provided airtightly on the end of the second
insulating member 22b which is the part of the molded part 22.

25 Dry air is enclosed in a space formed of the molded part 22



cylinders 8A to 8C have a tubular cylindrical shape. In this figure,
different fromthe cases of Figs.4 to 4{p 5, the upper ceramc cylinders 6C
has no flat face, constituted only by a cylindrical sidepiece. Because the
switching zone ( is encased in the concave of the first insulating nenber
22a fornmed in the deepest area of the part inside the nolded part 22 in

whi ch non-ardt tleel mgpdeqdacover chinbdturither . rstedidt Ak diaspes svom of net al
vapor, generated by electric discharge etc. into another area of the vacuum

chanber 1 camdbetsuppaantastc. Fscbated dihthé epexgrddifngld indi@adimgded
cover 23, that is, the lid is provided airtightly on the end of the second

I nsul ati NG REMRAIGeRX Bat! £34 6 %otf Hﬁ:ﬁ??réllé’étfi'@p%‘i;'e%%Qaﬁ%E Hfe casing ¥ air

is enclosed In a space forned of the nolded part 22 18 and the nol ded cover

23. Further,,.a gconductiyve pasie.Qr a conductive paint etc. is coated on the
epoxy resi%iﬁ%lﬁh?ﬁc?%d¥%% g?ﬁ%lﬁ%rded part 221s to unify electric potential

of the casing with that of the outside. 5 According to the present

embodi fent, as iAFENAERS L the RECFEHFeCHROEIMERE - eABoHR NI LaghOF
occurrence of grounding due to particles generated in the vacuum chanber |
can be suppe edyek-dartEibad embodiment st,y pbeveccumrende cify gaoumdtimg f urt her
i nproved reliability can be provided. Further, in the 10 nmain circuit
switches, &he tPpPParteedssCef¥ytabegr sn6néovecuudnehakiBel OVeEasepani cs

cylinders 8A to 8C have a tubul ar
suppressed, and a multi circuit type vacuum switchgear with
further improved reliability can be provided. Further, in the
10 main circuit switches, the upper ceramics cylinders 6A to 6C
and the lower ceramics cylinders 8A to 8C have a tubular
cylindrical shape without end plate. As the structure of the
upper ceramics cylinders 6A to 6C and the lower ceramics
cylinders 8A to 8C is simplified, the costs can be reduced.
15 Fig. 7 is a longitudinal front view showing another
embodiment of the vacuum switchgear according to the present
( invention. InFig. 7, as the elements having the same reference
numerals as those in Figs. 4 to 6 are the same elements, the
detailed explanations of the elements will be omitted.

20 In this embodiment, the bellows covering the flexible
conductors 20 and 21 in the embodiment shown in Fig. 6 are removed
and the flexible conductors 20 and 21 are used as simple bodies,
thereby the structure of the conductors is simplified. Further,

the bellows 2A to 2C for airtight sealing in the guides 13A

25 to 13C in the vacuum chamber 1 shown in Fig. 6 are provided



cylindrical shape without end plate. As the structure of the wupper ceramcs
cylinders 6A to 6C and the | ower ceranil2s cylinders 8Ato 8Cis sinplified,
the costs can be reduced. 15 Fig. 7 is a longitudinal front view show ng
anot her enbodi nent of the vacuum sw tchgear according to the present

those i n Ergs st o i P ERVE ARG Ao T “CRREERRE SoRfadi o s o™

t he el emen}% will be omtted. 20 In this enbodi nent, the bell ows covering
the flexib VESHH’E}cY%{n‘é‘“%maﬁ e YapHupHEhURReTi frethes AOWATI RAEES.O% are
removed and the flexible conductors 20 and 21 are used as sinple bodies,

t her eby t hbesbeddowse 28f teheCcaneuaibisahtlyiaptached. tEkhacoutsidr bel | ows
2A to 2C for airtight sealing in the guides 13A 25 to 13C in the vacuum
chanber luppewnsunfhicg. of the yHowimlethahberon t hadupher uppési perdfof he
vacuum chanber 1. Further, to reduce the vacuum volune in the vacuum

chanmbeg 1thkhBeh2¥RE Qﬁétﬁﬂigﬂiﬁ]%ﬂ%dzéot ehéGnév b deNdpait Ingt t ached
to the outside upper surface of the vacuum chanber 1, and the upper part of

5 the bell re aiht] I tach h vabl e. operatin ods 3ato
3C gui ded]:(?))\t{fhL %?ect%%é\ga%%erﬁlgﬁ%rﬁfcﬁ%\;#)%&lfrﬁicgi%é@%& 1'tﬁl:en tg'j:hfL ecsés(en’ot shown)
are provided in touch with the insulated _operating rods_in the air_14A to

14C, t her &by 9WEAGR{NOtFNOERT FFe BFPELEPEiToFORAR Wibhe Kiekl 261 be

regul ated. Further, as 10 shown in the switch on the right side in Fig. 7,
when the @peratingrods inthe air 14A to 14C, thereby the vertical moving

{ direction of the movable side can be regulated. Further, as
10 shown in the switch on the right side in Fig. 7, when the arc
shield 7A is integrated with the vacuum chamber 1, the number
of parts can be reduced.
According to the present embodiment, as in the case of
the above-described embodiments, a multi circuit type vacuum
15 switchgear with further improved ground isolation reliability
can be provided. Further, as the vacuum volume in the vacuum
. . chamber 1 and the number of parts can be reduced, the costs
can be further reduced.
Figs. 8 to 11 show another embodiment of the vacuum
20 switchgear of the present invention. Fig. 8 is a longitudinal
front view; Fig. 9 is a plan view of Fig. 8; Fig. 10 is a
longitudinal side view of Fig. 8; and Fig. 11 is a longitudinal
back view of Fig. 8. In these Figs. 8 to 11, in this example,
the vacuum switchgear has three main circuit switches (current

25 interrupters) including the fixed electrodes 9A to 9C and the



shield 7A is integrated with the vacuum chanber 1, the nunber of parts can
be reduced. According to the present enbodinent, as in the case of the
above-descri bed enbodi nents, a multi ckecuit type vacuum 15 switchgear with
further inproved ground isolation reliability can be provided. Further, as

t he vacuum vol une in the vacuum chanber 1 and the nunber of parts can be

reduced, the sts, _can be furth redu anot her

embodi menf"°§f ﬁﬁee%/%%ﬁr%&ei(;ﬁ &noeg%&ggr 98ﬂosﬁe rtehseentlxeévzfn ne e‘I'—"T'g 8 is
alongltudlnal front view, Fig | an V|ewof Fig. 8 Fig. 10is a

| ongi t udi A& 8 Ye- vildR Bflshﬂﬁg %on%ﬂﬂt‘?-? 1248 fog12€) 6ﬁ§|¥%ﬁ¥?%‘?lv%]a§6k Vi ew
of Fig. 8 1In these Figs. 8 to 11, in this exanple, the vacuum sw tchgear
has t hr ee imtiegraildyuicoupdiedc tes t@@urfﬁ-etﬁ-ﬂ 23 eictrodesptddr $o %6l udi ng t he
fixed electrodes 9A to 9C and the 20 novable el ectrodes 5A to 5C open/cl ose

to the fixed el enbramisse - sdiHd rdspebisie iG itoolbeh Ot SwiZzBhes dP4 ar e
respectively integrally coupled to the fixed el ectrodes 9A to 9C. The

above- Qes%regB%@tl%ﬁ‘?Cfa'ch% 'd%t%'dr &W H%thagﬂl% HhEmber’ qsloe@ﬁéve' y

accomobda i n the vacuum chanber respective vacuum chanbers 1 have
t he upper _ceram GS,C nder ower_ceram.,cs C_{ ers 8Ato
8C, rmovabFESELEELVEe c‘?']nﬁé: E%Sol??@%Eﬁgllbc&f%ﬁeFﬁ@lﬁﬁp(@? 1D the
HPPer  Ce M %Y e Sowes cblamiss oyliNaers A to 8¢, Movabie aide
seal rings 15A to 15C provided on the upper side of the upper
ceramics cylinders 6A to 6C, having.outlet portions for the
10 movable electrodes 5A to 5C, the fixed side seal rings 10A to
10C provided on the lower side of the lower ceramics cylinders
8A to 8C, and the bellows 2A to 2C provided inside the movable
side seal rings 15A to 15C, with one ends provided on the movable
electrodes 5A to 5C inside the vacuum chamber 1 and the other
15 ends connected airtightly with the movable side seal rings 15A
to 15C. That is to say, each of the non-earthed type vacuum
( chambers accommodates a pair of fixed electrode and movable
electrode of the main circuit switches.
The bellows 2A to 2C respectively connected to the movable
20 electrodes 5A to 5C enable vertical motion of the movable
electrodes 5A to 5C, and holds airtight sealing in the vacuum
chamber 1. 1In the respective vacuum chambers 1, the arc shields
7Ato 7Careprovidedinportions corresponding to the respective

maincircuit switches. Theguides13Atol3Ctoguidethemovable

25 electrodes 5A to5Cguidedout of the vacuumchamber 1 are provided



to novabl e el ectrodes 5A to 5C, the fixed side seal rings 10Ato 10C
provided on the | ower side of the | owerriceram cs cylinders 8A to 8C, and
the bellows 2A to 2C provided inside the novable side seal rings 15A to
15C, with one ends provided on the novable electrodes 5A to 5C inside the

vacuum chaghes, 100 1 e QLRI 13 $8dSn69089¢! gdadl LLLANEL X qwi §Bal be movabl e

side seal T1ngs iI'S to say e non-ear type

vacuum chanbers_acco s a fi xed el ectr.od n

oot rodo Bt nEnRet ROUT AL, oBRPRERES Ta9d Tl ibne IaTed S€ TACoREE: vl y
connected to the novable 20 el ectrodes 5A to 5C enable vertical motion of

t he novablprowdes psdeke B3mdsp ofCthemp el Ids edectirgiessed | ingG auidedvacuum
chanber 1. In the respective vacuum chanbers 1, the arc shields 7A to 7C
are provi datt idf pdve ivesigordas@rdilng Thet bperasprgt rvéds MBANtoi 1601 t

swi tches. The guides 13A to 13C to guide the novable 25 el ectrodes 5A to 5C
gui de‘j50Uta1Qéc rEQEeE@SUHW@@H%@éd]tdi'i‘:ﬁe@'eoifhgﬁﬂa@éd diféfahﬁd’gf&%ﬁssﬂﬁf aces of
the novabl e side seal rings 5C. The insulated operating rods in the
air 14A tqc[h14fca row ‘ﬁﬂ at the ends of the novable el ectrodes 5A to 5C
gui ded the vacuun1 anber 1. The operating rods 16A to 16C 5 are
respectively coupled to these _insulated o ratln rods in the air 14A to
14C. Further, tF&TERET ofhe gRdsRkbremera des SEteur@enidedt of the

vacuum chanber 1 are electrically connect ed Wi t h
out of the vacuum chamber 1 are electrically connected with

PN

a conductor 25. The connection is enabled by contact between

10 a multi contact (collector) 41 provided in through holes in

the conductor 25 for the movable electrodes 5A to 5C. The

conductor 25 is fixed to the molded part 22 to be described
later with a bolt 26.

AsshowninFigs. 10and 11, earthingswitches are connected

15 to the fixed electrodes 9B énd 9C in the respective main circuit

switches. As shown in Figs. 10 and 11, the earthing switches

have fixed side contact bases 39B and 39C and earthing switch

27T
/ y

movable electrodes 31B and 31C open/close to the fixed side
contact bases 39B and 39C. The fixed side contact bases 39B
20 and 3‘9C are respectively connected to the fixed electrodes 9B
and 9C via a conductor 38C. The earthing switch movable
electrodes 31B and 31C are guided with contact bases 40B and
40C having the multi contact (collector) 41. Further, the fixed
electrode 9B of the main circuit switch is also connected, the

25 same as the fixed electrodes 9C.



a conductor 25. The connection is enabled by contact between 10 a nulti
contact (collector) 41 provided in thrgugh holes in the conductor 25 for

t he nmovabl e el ectrodes 5A to 5C. The <conductor 25 is fixed to the nol ded
part 22 to be described later with a bolt 26. As shown in Figs. 10 and 11,
earthing switches are connected 15 to the fixed electrodes 9B and 9C in the
respective mai nfkitheupresefittepeedimantshdike melhegspary 2adisiformed eart hi ng
switches have fixed side contact bases 39B and 39C and earthing switch
novabl e ebecthedesr BilB:en doB 1the pead wim seshdmbeahel f i Asd shioskn igomtiget bases
39B and 39C. The fixed side contact bases 39B 20 and 39C are respectively
connect edg ! otAdiendliaeatl RRIrfaCoas fBe ANEsOG Nl £t Lo dusisdr 38G tbhe

earthing switch novable electrodes 31B and 31C are gui ded with contact
bases 40B; %5[@ Is | L I 4 , the
fixed eFlelg%ll?% é&g o%lt gez)?r:%\gjgﬁrxggftgigé}%-éﬁg%sglzglt@gbgoéﬁe{%{%h{ﬁ?he 25
sane as the fixed electrodes 9C. 22 | n the present di t, the nol ded
bart 2 i STrepbE TS G ERe S o i S A Be O TSI e 1 Fi g
8, the nolded part 22 has the first insulating menber 22a to insulate the
side of thitxedxeteetrede giide 9mnd W@ sfeqand d@ismlatding membex 22Pes and t he
bushi ng conductors 12A to 12C on the fixed el ectrode side, and the second

i nsul ati ngntegbally2bormedtegtial tyef piretl imshlabendi membénsppati bg nenber
22a, to

insulate the side of the movable electrodes 5A to 5C, the

o

conductor 25, the insulated operating rods in the air 14A to
10 14C, and the side of the movable operating rods 16A to 16C outside
the respective vacuum chambers 1.

More particularly, the first insulating member 22a of
the molded part 22 is an epoxy resin mold covering the lower
peripheries of the respective vacuum chambers 1 and the

15 peripheral surfaces of the busing conductors 12A to 12C on the
fixed electrode side. The second insulating member 22b is an
epoxy resin mold, integrally formed with the epoxy rein mold
as the first insulating member 22a, surrounding the side of
the movable operating rods 16A to 16C via the conductor 25 and

20 the insulated operating rods in the air 14A to 14C. An earthed
layer is formed on the peripheral surface of the molded part
22.

Further, the contact base 40C and the fixed side contact
base 39C in the earthing switch are integrally molded with the

25 above-described first insulating member 22a of the molded part



i nsul ate the side of the novable electrodes 5A to 5C, the conductor 25, the
I nsul ated operating rods in the air 14A3to 10 14C, and the side of the
novabl e operating rods 16A to 16C outside the respective vacuum chanbers 1
Mor e particularly, the first insulating nenber 22a of the nolded part 22 is
an epoxy % in nmold covering the | ower peripheries of the respective vacuum
chanbers 2%and the 15 peri pheral surfaces of the busing conductors 12A to
12C on the fixed electrode side. The second insul ating nmenber 22b is an
epoxy resin nol & MpAdedr 6PVYT 3% b Ak karhek tepdhe uprembrIt af the first

i nsul ati ng nenber 22a, surrounding the side of the novable operating rods
16A to 16Gedomd hasadadiogome@benmR2®f hhel molilatiepavpberAatviilagar eelsli n t he
air 14A to 14C. An earthed layer is formed on the peripheral surface of the

nol ded panty. 22heFMbiRel. cbliercont agk laﬁieug,ﬁchamést lForf itnedmdid®160Nt act
base 39C in the earthrng smntch are integrally nol ded mnth the 25

above- desgfiJ i e M+ A4 r 2. A
nol dedgco&é’ q%% sgf{)? @{3 1r&he Egl%er parflIl h%ﬁ?,ﬁ;g&!éj dltercrlg‘g L i ng
menber 22b of the nDIded part 22 via a seal 24. The nDIded cover 23 has
t hr ough h&&&dSf &t he novable 5 operating rods 16A to 16C. The through hol es

are provided with seals 24.
Note that in the present embodiment, the earthing switches

are respectively connected to the fixed electrodes 9B and 9C.

o,

As described above, in the present embodiment, the
10 respectivemaincircuit switches are accommodated inindividual
vacuum chambers. These vacuum chambers are integrally molded
with the first insulating member 22a which is an epoxy resin
mold. On the side of the movable electrodes 5A to 5C, the
conductor 25, the insulated operating rods in the air 14A to
15 14C and the movable operating rods 16A to 16C, the second
insulating member 22b integrally formed with the epoxy resin
( mold as the first insulating member 22a is provided so as to
surround these elements. Thus the side of the movable
electrodes 5A to 5C, the conductor 25 and the side of the movable
20 operating rods 16A to 16C are air-insulated.

According to the above-described embodiment of the vacuum
switchgear of the present invention, the respectivemaincircuit
switches are accommodated in the individual vacuum chambers,
and these vacuum chambers are integrally molded with the first

25 insulating member 22a which is an epoxy resin mold. On the



Note that in the present enbodi nent, the earthing switches are respectively
connected to the fixed electrodes 9B &4d 9C. As descri bed above, in the

present enbodi nent, the 10 respective main circuit switches are acconmodat ed
in individual vacuum chanbers. These vacuum chanbers are integrally nol ded

with the first _insulati menber _22a i ch is, ap_epoxy..resin,_nold. On the
si de of tsﬂed’err8§a %"}ﬂve%?"reoﬁ gcgﬁoﬁgs\é\%%%g%,C%%fcq%qu%r tzt?é i: Sul at ed

operating rods in the air 14A to 15 14C and the npvabl e  operati ng rods 16A
Lo 16, HHSWESSH OPPREGLAS FRdRuifbsResobt | A EPal 1S A0 FB8 MPYADLRe epoxy
resin nold as the first insulating nenber 22a is provided so as to

sur round apessd igiemedss 16Phde {16€,sitbe efcohd Apsubhting| membeded2BA to 5C,
t he conductor 25 and the side of the novable 20 operating rods 16A to 16C

are air-iinsd@iady Auneiad Rt tHe afmre-rasiar ined et adigrentirsd t he vacuum
swi tchgear of the present invention, the respective main circuit swtches

are agConRAALAG dd) é&ﬁ)éﬁdjdz/a' %a'%féﬂ&t&ﬂa WRHES s &dlfsﬂmr%ﬁé?u“m

chanbers are Integrally nolded wth the first 25 i nsulating nenber 22a which

iS an epoxy resin d.. On the 24 _si f the mgvable el ectrodes, 5A to 5C,
the- conaaesiem (Rbds, da) B 1ag o e OTeBls BrgoRrPaskabkordac and
the novabl e operating rods 16A to 16C, the second insulating nmenber 22b
i nt egr al I13F f SRAEPRAYFEQ 2 Seppdrheesifdenfi ghgsmevrble operating,radsng nenber
22a is provided so as to surround these

l6a to 16C are air-insulated, a multi circuit type vacuum

switchgear with further improved ground isolation reliability
10 can be provided.

Further, in the present embodiment as the conductor 25
having the multi contact (collector) 41 is £ixed on the movable
side, an electromagnetic repel force can be received by the
conductor 25, thereby the electromagnetic repel force applied

15 to movable side electrode can be reduced. Further, in
comparison with the case where the plural main circuit switches
( are accommodated in one vacuum chamber, the vacuum chambers
can be downsized. As a result, the unit costs of the parts
and the production cost can be reduced, and the entire cost
20 can be greatly reduced.

Further, in the present embodiment, as shown in Fig. 11,
in the earthing switch, an earthing switch chamber 42 and an
earthing switch chamber 43 may be molded so as to be closely
provided to each other. 1In this structure, as the space in

25 the earthing switch is reduced, the amount of mold can reduced,



el ements. Thus, as the side of the novable electrodes 5Ato 5C, the
conductor 25 and the side of the noval¥% operating rods 16a to 16C are
air-insulated, a multi circuit type vacuum sw tchgear with further inproved
ground isolation reliability 10 can be provided. Further, in the present
enbodi nent, as the condu r 25 having the nulti contact (collector) 41 is
fixed on %%%Sn%@%b?glgﬁﬁég,c%ﬁte$%%t?%n%%%%??c'repel force can be received
by the conductor 25, thereby the el ectrqomagnetic repel force applied 15 to
novabl e side eletdr otfe &P b]é’r?‘%’cﬁ]{%’cﬂa]ﬁﬁq rVigWh SRR iAEREE h t he case
where the plural main circuit switches are accommpdated in one vacuum
chanber, emeodinenn ahdmiservacuganskitdogpsr zaccording riax he, priegsemti t costs
of the parts and the production cost can be reduced, and the entire cost

20 can beigyéertiynrstthwaedn Fugsheag to D1t herprasent 2¢ndodine sl ementshown in
Fig. 11, in the earthing swtch, an earthing switch chanber 42 and an

ear t hisng ﬁ%%ﬁ&tﬁ%%e AL HRhEed180a85th8s 081 PRAL Y 4 RiPYhded to

each other. In structure, as the space I1n 25 the earthing switch is
reduced, the. amount of nold c r educ, 25 _thus.the i.ginal _cost can be
Feduced. % tAezae SledRafe dRedEtitleq pRaef8tingS st R PlemkBEs: ront o
t he vacuum swi tchgear according to the present invention show in Figs. 8
to 11. | WH Y. baompktede el enents

In this embodiment, the earthing switch chamber 43 in

P
; Y

the earthing switch is wide.

10 According to the present embodiment, as the pressure
change in the earthing switch chamber 43 which occurs upon
vertical motion of the earthing switch movable electrode 31
can be suppressed, it is easy to seal with the seal 24, and
the reliability can be improved.

15 Fig. 13 is a longitudinal back view showing another
embodiment of the vacuum switchgear according to the present

{” invention shown in Figs. 8 to 11. 1In Fig. 13, as the elements
having the same reference numerals as those in Figs. 4 to 12
are the same elements, the detailed explanations of the elements

20 will be omitted.

In the present embodiment, communication grooves 44B and
44C foi: communication between the earthing switch chambers and
the ambient air side are respectively provided on the side
surfaces of the earthing switch movable electrodes 31B and 31C.

25 The communication grooves 44B and 44C prevent condensation in



5 having the sane reference nunerals as those in Figs. 4 to 11 are the sane
el enments, the detail ed explanations of2ee he el ements wll be omtted. In
this enbodiment, the earthing switch chanber 43 in the earthing switch is
wi de. 10 According to the present enbodinent, as the pressure change in the
earthing swi tch chanber 43 which occurs upon vertjcal tion .t he

car thi ng £ To0he) Sviel FERuosse By, Eomnat SEpE £ PR, SAsPhARE% 6 cea
with the seal 24, and the reliability can be inproved. 15 Fig. 13 is a

| ongi t udi F&I teeRapPeRs SR the ambiert a1z aics (It Y BPORHA teXEGRHLON t chgear
according to the present invention shown in Figs. 8 to 11. In Fig. 13, as

t he el enevpsratiben nand Hectoatel ore fapearedel auneT dihe @anthdsy iswikiches .4 to 12
are the sane elenents, the detail ed explanations of the elements 20 will be

omtted. In thevgresenrit anbeHs @ibod TReit G A ghigeves ¥dB Bnane44C for
comuni cati on between the earthing switch chanbers and the anbient air side

are respegti i i of: r{hi i.tch
movabe o e ded e Ay HRER G iR Lol C BABEn it e Bl
prevent condensation in 26 . f1he earthing switch ghamhers by _co ni cating
Phe. ear t PERESISEre ERRESAL K LR LA BABPER LI 196 (kS B CHTS -
interruption operation and actuation operation of the earthing swtches.
Further, the vacuum insulated type earthing switch in the

embodiment shown in Fig. 5 may be replaced with the air insulated
type earthing switch.

10



Note that in the enbodi nent shown in Figs. 8 to 13, the 5 air insulated
type earthing switch is shown, however, the vacuum insul ated type earthing
switch as shown in Fig. 5 is applicable. Further, the vacuuminsul ated type
earthing switch in the enbodinment shown in Fig. 5 may be replaced with the
air insulated type earthing switch. 10 27 CLAIM5S 1. A vacuum sw tchgear
conprising: a plurality of main circuit switches (103a-c), each of them
conprising a novable el ectrode (5A-C) conpnected to an air insulated rod
(14A- ©, which is connectable to an operating rod (3A-C), and a fixed

el ectrode (9A-C) connected to a bushing conductor (12A-C), a plurality of
eart hi ng swliAdMES (104a-c), each of themconprising a fixed electrode (370
el ectrically connected to a fixed electrode (14C) of one of the nain
circuit switches, one or nore non-earthed vacuum chanbers (1) accomodati ng
the main circuit swi tches, the bushing conductors (12A-C) extending from
the inside th t héd VARHUED gWitehaear EOBREISHIY: nor e vacuum chanbers, and an

poul ¢ 119, 1010, 68 it B e 3l R BB S BT S e
D S Tt A SO SE HE GRT MO, 4 (R Tan” T
C), which is connectable to an operating rod (3A-C), and
a fixed electrode (9A-C) connected to a bushing conductor (12A-C),
a plurality of earthing switches (104a-c), each of them comprising a fixed
electrode (37C) electrically connected to a fixed electrode (14C) of one of the
main circuit switches,
one or more non-earthed vacuum chambers (1) accommodating the main
circuit switches, the bushing conductors (12A-C) extending from the inside to the
outside of the one or more vacuum chambers, and
an insulfating mold casing (22; 23) that encloses the one or more vacuum
chambers, the air insulated rods and the bushing conductors,
characterized by |

a lid that air-tightly closes the top portion of the mold casing.

2. The vacuum switchgear according to claim 1, wherein the plurality of main
circuit switches are accommodated in a single non-earthed vacuum chamber (1),
the adjoining movable electrodes (5A-C) of the adjoining main circuit switches

being electrically connected in the non-earthed vacuum chamber.

3. The vacuum switchgear according to claim 1, wherein each of the plurality
of main circuit switches is accommodated in a single non-earthed vacuum cham-
ber (1), the adjoining movable electrades (5A-C) of the main circuit switches being

electrically connected to each other outside the non-earthed vacuum chambers.



circuit swtches are accommpdated in a single non-earthed vacuum chanber
(1), the adjoining novable electrodes (5A-C) of the adjoining main circuit
switches being electrically connected in the non-earthed vacuum chanber. 3.
The vacuum swi t chgear according to claim1l, wherein each of the plurality

of main circuit switches is accommobdated in a single non-earthed vacuum
cham ber (1), the adjoining novable el ectrodes (5A-C) of the main circuit
switches being electrically connected tpgeach other outside the non-earthed
vacuum chanbers. 28 4. The vacuum swi tchgear according to claim 2, wherein
each of the earthing swtches (1 0O4a-c) is accommpdated in a vac- uum
chanber separated fromthe correspondi ng non-earthed vacuum chanber (1) or
in an air chanber at a position corresponding to the correspondi ng one of
the mai n cifcui tTRewaehys spmigbgea)acopringtaclaie2vacuum swi t chgear furt her
conprises an operating nech?nisn1 for transferringﬁsnvenent via the

air-insul ated rp‘HEe’(ei‘hﬁaéj‘ o 8‘%?@"&'@9 ngmﬁ?dﬂ%a-c M@'@Pé@ﬁddﬂéé’aé‘f t he
fosin and. aPvRArERATSy sebArattl e the asttub nd-SRt e i haBire ©
bushi : - - i hi
owi t chs. 5O FRE I dindioea BTG EUtRianiing3p ing BBHREE g bRECPEL, o™

fornmed bet wReRalh@rddsw@idhelqdoyaeyum chanber or chanbers (1) and the lid
is filled wth dry air. 6. The vacuum sw tchgear according to claim1,

wher ei n cont act swhérdiheh@vaeuwablsevitehgedrifodes dopfpriSesamdogdratitly Aleebiniaides
(9A-C) of the main circuit switches (103a-c) and/or the earthing sw tches
(104a-c) ar foritngfereing mevanent \vig thepgieinsulated rods (14A-C) to the corresponding

movable electrodes of the main circuit switches, and
wherein the insulating mold casing is made of resin and air-tightly sur-
rounds the non-earthed vacuum chamber, the bushing conductors and the vac-

uum chambers or air chambers of the earthing switches.

5. The vacuum switchgear according to claim 1, wherein dry space formed
between the non-earthed vacuum chamber or chambers (1) and the lid is filled

with dry air.

6. The vacuum switchgear according to claim 1, wherein contacts of the mov-
able electrodes (5A-C) and fixed electrodes (9A-C) of the main circuit switches
(103a-c) and/or the earthing switches (104a-c) are located in switching zones

formed at the bushing conductor sides of the insulating mold casing (22, 23).

7. The vacuum switchgear according to claim 3, wherein each of the switching
zones comprises an upper ceramics cylinder (33C), a lower ceramics cylinder

(35C) and a fixed side seal ring (36C).



formed at the bushing conductor sides of the insulating nold casing (22,

23). 7. The vacuum swi tchgear according to claim 3, wherein each of the
switching zones conprises an upper ceram cs cylinder (33C), a |ower

ceram cs cylinder (35C) and a fixed side seal ring (36C). 29 8. The vacuum
swi tchgear according to claim1, wherein the adjoining nov- able el ectrodes
(5A-C) are connected to each other with flexible conductors in the

non- eart hed vacuum chanber (1). 9. The vag8um switchgear according to claim
1, wherein paths connecting wth the atnosphere are forned on the sides of
the novabl e el ectrodes (31 C) of the earthing switches (104a-c) only during
t he switchi n§ on Eheivasuursiswitghoear agsordingiq gain of whereins et adjgiseng mov-

able electrodes (5A-C) are connected to each other with flexible conductors in the

non-earthed vacuum chamber (1).

9. The vacuum switchgear according to claim 1, wherein paths connecting
with the atmosphere are formed on the sides of the movable electrodes (31C) of
the earthing switches (104a-c) only during the switching on and switching off op-

erations of the switchgear.



