TI TLE OF THE | NVENTI ON: VACUUM SW TCH FI ELD OF THE | NVENTI ON:  The
present invention relates to a vacuumsw tch and a vacuum 5

swi tchgear, and nore particularly to a unit vacuum swi tch having an
i mproved switching structure, and a sw tchgear enploying the unit
vacuum swi tch. In the present invention, the vacuumsw tch neans a
unit vacuumswitch conprising a main circuit vacuumswtch, an earth
switch, operating rods for operating novable 10 conductors of the
main circuit switch and the earth switch, and a nol ding case covering
vacuum chgydaer %EOfTHEh‘ifoBN:PISNr %éutﬁwchﬁnd the earth switch and
the operating rods for the novable conductors of the main circuit
'vacuum swi tch, wherein the operating rods are connectable with an
operati ng mechani. sm 15 and the fixed conductors of the main circuit

vacuum sw ﬁ%@%dﬂgelﬁ%& 1§WM tch are connected with bushing

conductors e vacuum sw t chgear is constituted by at |east one of

the vacuum s g F%Ht%%ﬁ‘c& H%%t&%@'t%“af LQeub G &&ﬁé%%ﬁ}cu‘ﬁ%““m

switch and t SW t € room an a panel room
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docunent No. 1, for,.instance. 5The pat ent .docunent Cu& svcalc%ses a

vacuunlsﬁr?ﬁﬁbghpnlt vacuum switc omprising a maln c1r
switch, an earth switch, operating rods for operating movable
‘10 conductors of the main circult switch and the earth switch, and
a molding case covering vacuum chambers of the main circuit
switch and fhe earth switch and the operating rods for the
movable conductors of the main circuit vacuum switch, wherein

........ the operating rods are connectable with an operating mechan.ism,
16 and the fixed conductors of the main circuit vacuum switch and
the earth switch are connected with bushing conductors, The
vacuum switchgear is constituted by at least one of the vacuum
switch, an operating mechanism for the main circuit vacuum
switch and the earth switch, a cable room and a panel room. The

20. panel room accommodates protection relays, voltage

transformers, etc. The cable room may accommodate a current

transformer. The earth switch should be a vacuum switch.

BACKGROUND OF THE INVENTION:

25 Vacuum switchgears utilized vacuum insulation with high



conprising a main circuit switch, which conprises two pairs of nmain

contacts for performng three positions of turn-on, breaking and

di sconnection, main circuit conductors for electrically connecting

the two pairs of the nmain contacts, 12 insulating rods for

electrically insulatedly connecting the main circuit conductors with

operators for the main circuit switches, and earth sw tches

electrically connected to the main circuit switches disposed in

vacuum chanbers different from vacuum chanbers for the main circuit

swi t ches, inhelamion swipedih 115 ybehere bt combsdgisedr & nhe ld Waggghanm to

chamber, which is nolded with insulating resin coated with a

conduct i vehengly d$lhorrteyy timisngathenvdtstancharbamatPsmedd doeesent No.

1; JPA2007-14086 20 SUMVARY OF THE | NVENT| ON: Since the nmain contacts

for perfoswihghgdrmrs hreergokizddn€onyenuiorah vabnemnkswig-crpars are

di sconnection are accommobdated in a single vacuum chanber, a probl em

maybe caudédchesaiisien gdtenlte deaonant sMbt chestacdommadated in the

si ngl e vacuum chanber of 25 the unit switch do not performthe

oper atfon of bDheakdghtandbcuhetitstionngctisnlosds enerachiumhewyachyear

chanbers of the switches breaks its vacuum That is, reliability of

t he vacuusvsaptishgearmasn rdtrcattf4wieit,| yhhcghcomprises two pairs of
main contacts for performing three positions of turn-on,
breaking and disconnection, main c¢ircuit conductors for
electrically connecting the two pairs of the main contacts,

10 insulating rods for electrically insulatedly connecting the
main circuit conductors with operators for the main circuit
switches,andearthswitcheselectricailyconnectedtx>themain
circuit switches disposed in vacuum chambers different from
vacuum chambers for the main circuit switches, the main switch

15 being accommodated in the vacuum chamber, which is molded with
insulating resin coated with a conductive layer for earthing
the wvacuum chamber.

Patent document No. 1; JPA2007-14086

20 SUMMARY OF THE INVENTION:
Since the main contacts for performing the three pbsitions
of turn-on, breaking and disconnection are accommodated in a
single vacuum chamber, a problem may be caused because all the
vacuum switches accomﬁodated in the single vécuum,chamber of

25 the unit switch do not perform the operation of breaking and



Since the two main circuit contacts, main circuit conductors 5 for
connecting the main contacts and the insulating rods are accomvpdat ed
in the single vacuum chanber, the structure of the vacuum chanber
must be conplicated so as to protect the vacuum chanber and to
perform operations of the contacts. If the structure of the vacuum
chanber is conplicated, a production 10 cost of the unit swtches and
switchgears will be increased, and a nunber of the vacuum chanbers
nmust be placed in a vacuum heating furnace for processing the vacuum

chanbers, ChRIS9ohNCELasRS & RhAdUSLLEN ORMberEhyS, thdi&witches
convent i onal vacuum sw t ch chanber were not optimum for the mass

product i on,r ek sThes 958§§1‘Ht ThRY¥en, i A8 AWl aly & £MRYiAGuLRSwitchgear
above-nentioned problens. That is, the present i nvention provides a

unit vacuum swidt %t&,ff%hggtfﬁashia?}sl nmplified vacuum chanmber structure
and can be manufactured at a refatively low cost. The present
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structure of the vacuum chamber is complicated, a production

iO cost of the unit switches and switchgears will be increased,

and a number of the vacuum chambers must be placed in a vacuum
heating furnace for processing the vacuum chambers, which also
increases a production cost. Thus, the conventienal vacuum
switch chamber were net optimum for the mass production.

15 The present invention aims at removing the above-mentioned
problems. That is, the pﬁcesent invention provides a unit. vacuum
switch, which has a simplified vacuum chamber structure and can
be manufactured at a relatively low cost. The present invention
provides a unit switch with high reliability. The unit vacuum

20 switch and the switchgear of the present invention has
remarkably increased reliability, because even if one of vacuunm
chambers of the main circuit switches is broken or wvacuum
leakage of the vacuum chamber takes place, the performance of

the unit vacuum switch and the switchgear is not lost so that

25 the reliability of the unit vacuum switch and the switchgear



5 conductor (17A,° 17B) and a fixed contact (9A, 9B) connected to a
conductor (18A, 18B), the pair of the novable and fixed contacts
bei ng di sposed in each of the vacuum chanbers (1A, 1B), an earth
switch having a pair of a novable conjact (31) and a fixed contact
(31'), disposed separately in another vacuum 10 chanber (40), a
transition conductor (25) connecting between the el ectrodes (17A,
17B) of the novable contact of the vacuum sw tches outside of the
vacuum chanbers, a transition operating rod (26) connected to an

operatin ck operate the novabl e el ectrodes
(17A, 17%3{P§%%9§%n%%§3 apigggggg%% di ng casing (22) covering the
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vacuum chanber s broken or, a vacuum | eak takes place. 5 BRI EF
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unit vacuum switch of the first-enbodi ment of the present invention.
Fig. 2 showehraitstgddics os98ReI§DRAPARERIYT LRhRNAHI®T TR UUmM

switch section shown in Fig. 1. _
10 chamber (40), a transition conductor (25) connecting between

the electrodes (17A, 17B} of the movable contact of the vacuum
switches outside of the vacuum chambers, a transition operating
rod (26) connected to an operating rod (16) for synchronously
operate the movable electrodes (17A, 17B), and an insulating
15 molding casing (22) covering thé vacuum chambers 1A, 1B of the
vacuum switches and the earth switch and having a conductive
layer (X) on its surface for earthing.
According to the preéent invention, the vacuum chambers for
accommodating the movable contact connected to the movable
20 conductor and the fixed contact connected to the fixed conductor
have basically almost the identical, simple structure, compared
to that of the conventional one, disclosed in the patent
document No. 1, for instance. Therefore, the production of the
vacuum chambers is very easy and cost saving. Since the two

25 vacuumswitchesconstituteonetwo-pointbreakingvacuumswitch.



Fig. 3 is a cross sectional view of a unit vacuum sw tch of the
second enbodi nent . Fig. 4 is a cross sectional view of a unit
vacuum switch of the third enbodinment. 15Fig. 5 is a partially cross
sectional view of the sw tchgear that5 enpl oyed the unit vacuum sw tch
of the first enmbodi ment shown in Fig.” 1. Fig. 6 is a partially
cross sectional view of the switchgear that enployed the unit vacuum
switch of the second enbodi nent 20 shown in Fig. 3. Fig. 7is a
partially cross sectional view of the switchgear that enployed the
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BRIEF DESCRIPTION OF DRAWINGS:

Fig. 1 is a cross sectional view of a unit vacuum switch
of the first-embodiment of the present invention.
Fig. 2 shows an enlarged cross sectional view of the unit

10 vacuum switch section shown in Fig. 1.

Fig. 3 is a cross secticnal view of a unit vacuum switch
of the second embodiment.

Fig. 4 is a cross sectional view of a unit vacuum switch
of the third embodiment.

15- Fig. 5 is a partially creoss sectional view of the switchgear
that. employed the unit vacuum switch of the first embodiment
shown in Fig. 1. |

Fig. 6 is a partially cross sectional view of the switchgear
that employed the unit vacuum switch of the second embodiment

20 shown in Fig. 3.

Fig. 7 is a partially cross sectional view of the switchgear

. that employed the unit vacuum switch of the third embodiment
shown in Fig. 4.

Fig. 8 is a partially cross sectional -view of the switchgear

25 that empIOyéd the unit vacuum switch of the fourth embodiment.



1A, 1B; vacuum chanber, 2A, 2B, 32; bellows, 5A, 5B, 31; 10 novabl e
contact, 6A, 6B; upper ceram c insulating cylinder, 7A, 7B; arc
shield, 8A 8B; lower ceramic insulating cylinder, 9A 9B, 31'; fixed
contact, 10A, 10B, 36; |ower seal ringi 11A, 11B; bushing, 12A, 12B;
bushi ng conductor, 12C;, | oad cable or high voltage cable, 13A, 13B;

i nsul ating guide, 14; operating rod, 15 15A, 15B, 38, upper seal

ring, 16; operating rod, 17A, 17B, 42; novabl e conductor, 18A, 18B,
43; fixed conductor, 22; earthed nolding, 22'; cylinder portion of

the molding 2% 239 mRLASAchLOr r&dnagridtAL G 9%186&5?@%5[%&; e

transition conductor, 26; transition operating rod, 27;

movabl e CopAgh el Bhnliier) £A1 ihSWABl 3y cbhagdkgpontact for the
earth sw tch, ; upper ceram c cyl i nder, ; lTower ceram c cylinder
40; vacuum chanber for earth switch, 41; spring contact, 48; rubber

di aphragm 50; el ectro-conductive rubber bellows, 51A, 51B; nmain
[ it i ' i ' ti i , 25 52; th
Switch, oGTEGEEY PRIGRAF RIS e iEiEE, bRRGSRIEA ] 65, °
Cpe g e B §RShE R0 (AT ANl 1RO 0% (U R ot ainea
| si f . 100; i t itch, X, electro- ducti

ayer . V. WORPEeT hoth AETGRePRRLT B BetaaEn B THERRC BURF LIRS 5761
the switchegs 51A, 51B, Y'; flid-insulation portion between the
vacuum chdie?28f £he §ﬁﬁf%ﬁ @B and the earth switch 52. First

Enbodi nent The first enbodinﬁnt of a unit vacuum sw tch of the
present 10 i G W8+ 8xpl ai ned by reference to Figs. 1, 2 and

5. In Figs. 1, 2, only one phase of three phases |s shown. The qther
two phases aﬁﬁ“c&ﬁ%tW%ﬁP@H EHaTﬂ%rsé#% ey gg'iﬂe%ﬁ%w?olﬁ%mwﬁﬁg.% 2 i s
shown .in Fig. 5, the unit _vacuum switchgear conprises the unit vacuum
swi t cH9106% HgPi%an’F@Ctt\m@‘/a@&de&/ﬁﬁ CHeR G ipsuEaRng sV dBfer, 74,

accommodat ed i n separat ed vacuum chanbers, an earth switch (52) and
an earthe&BﬁD?Eﬁrﬁ?H?QEW.BA' 8B; lower ceramic insulating cylinder, 94,

9B, 31'; fixed contact, 10A, 10B, 36; lower seal ring, 11A, 11B;
bushing, 12A, 12B; bushing conductor,12C; load cable or high
voltage cable, 13A, 13B; insulating guide, 14: opérating rod,
15 15A, 15B, 38, upper seal ring, 16; operating rod, 17A, 17B, 42;
movable conductor, 1BA, 18B, 43; fixed conductor, 22; earthed
molding, 22°'; cylinder portion of thé molding 22, 23; molded
lid, 23'; projection, 24; seal, 25; transition conductor, 26;
transition operating rod, 27; bolt, 31; movable contact for the
20 earth switch, 31'; fixed contact for the earth switch, 337 upper
ceramic cylinder, 35; lower ceramic cylinder, 40; vacuum
chamber for earth switch, 41; spring contact, 48; rubber
diaphragm, 50; electro~conductive rubber bellows, 51A, 51B;
main circuit vacuum switch (breaking/disconnection section),

26 52; earth switch, 60; solid insulated busbar, 61, 62; coil



The switches 51A, 51B as a circuit breaker and a di sconnector wll be
expl ai ned. Each of the vacuum switches 51A, 51B is constituted by a
cylindrical vacuum chanmber 1A, 1B, which 20 conprises an upper
insulating ceram c cylinder 6A, 68, a_lower insulating ceramc
cylinder 8A, 8B, an upper netallic sedl ring 15A, 15B, a | ower
nmetallic seal ring 10A, 10B for establishing vacuum a fixed contact
9A, 9B, a novable contact 5A, 5B opposed to the fixed contact, the
fixed contacts connected to fixed 25 conductors 18A, 18B and novabl e

contacts connect to novable 8 conductors 17A, _17B, an arc shield
TA 78 antP B 0k A T T Al oSBT FAC R Ehaner 4K
1B. One _end of the fixed ?E ctz@de 9A, .9B 1, connecbgg to the
fixed condEtYrs FERSHEBha gen t B ThMBddh TP8Rer °2al ri ng
10A, 10B, and one end of the %gyable Contﬁﬁi'SAh 5B i's connected to
t he novabfeeCOfuiALNe S EFAr CRYES Y HAl OFEfet T Bt e 80t fir BRIGHS ﬁé’lﬁﬁberx'seal
ring 15A, 15B. The contact 5A, 5B_and .t he novabl e conductor 17A, 17B
const i t ut &L &CTRRANTE ATt DY Si dé. Sorhdl daNider 308 R OTE e t¥een
fixed conductors 18A, 18B 10 constitute a fixed conductor side.

The fi%kedtRs sATHHL YATEESRG Ehe FBVEHIRS SdfvactBsAY ‘6B are
surrounded by the arc shield 7A, 7B fastened between the upper

ceram c c§PtHideinBhatdpraRerthen| bakredertdi yasingepmBar 8B .t nce
the novabl e conductor 17A, 17B is operated by an 15 operator, which
will be ewitethetll st thenheapblapyet@ontfict or 17A, 17B and the upper
ceram c cylinder 6A, 6B are sealed with the bellows 2A, 2B to secure
vacuum i nfipet adpdhmeidnber. A coil spring 61, 62 is disposed at a
step portion between the ceram c insulating cylinder and the seal
ring to covefhediiratserbodimeme odealuniitngaciaen shd tebrafitbecyresrivy .
The fixed conductor 18A is connected to a bushing conductor 12A at a
posi t10on betevt tdre widduben etplrbieedlly mferdreadeablies. 1, 2 and 5.

In Figs. 1, 2, only one phase of three phases is shown. The other
two phases are constituted in the same way as in the following.
As is shown in Fig. 5,- the unit vacuum switchgear comprises the
unit vacuum switch 100 comprising two vacuum switches (51A, 51B)

15 each accommedated in separated vacuum chambers, an earth switch
(52) and an earthed molding (22).

' The switches 514, 51B as a circult breaker and a disconnector
will be explained. Each of the vacuum switches 5134, 51B is
constituted by & cylindrical vacuum chamber 1A, 1B, which

20 comprises an upper insulating ceramic cylinder 6A, 6B, a lowex
insulating ceramic cylinder 82, 8B, an upper metallic seal ring
154, 15B, a lower metallic seal ring 10A, 10B for establishing
vacuum, a fixed contact 9A, 9B, a movable contact 5A, 5B opposed
to the fixed contact, the fixed contacts connected to fixed

25 conductors 18A, 18B and movable contacts connected to movable



" conductors 17A, 17B are connected electrically connected via the
transition conductor 25. As shown in Figs. 1 and 2, the 25 transition
conductor 25 is pressed towards the upper seal ring 15A, 15Bvia an

i nsul ating gui de 13A, 13Bandfi xedt ot h | ding 22 via a bolt 27.
Spring contacts 41, which work as a sliding contact, are di sposed
between the transition conductor 25 and the movabl e conduct or 17A,
178 so as to secure a slidable contact 5 therebetween. The fixed
conductor 188 is connected to the bushing conductor 128, which is to

be CO””ethgcgq&u%t%r@' 99AV0H§9 Lane sﬂx%%ﬁd Th, TSk BOSLLLOA, 28

conduct-or may be Stiff or eX|bIe the transition
conduct or i ble 0,R0Ng | exi bl e conduct or.
Anyway, the %%% Pgﬁécghdﬁgg ou|§E“%§ ergblyébe fastened to the

mol ding 22 to er cf”ESEﬁglfi IR ectrogm/Qgtwﬁfnstggnﬂgvgg the

conduct or and O I’ESI St e e ect ro- magnetl repu ston 10Or ce
ords of, {1 TV BuEONNCI A5 Ay opa L EN BT
oot SO0 AR L ey BEEPL F, TBR 7
connect &0 153 LNg. Sherell g et Sl he center thereol, and
space abovehl:[omeg V%ﬁ%“%g@?@eearf r]iﬁg lgAsu{E[; oun ed cl?) tact 5A, 5B and
the'movable conductor 17A, 17B constitute a movable conductor
side. The-contacts 9A, 9B and the fixed conductors 18Aa, 18B
10 constitute a fixed conductor side.

The fixed electrode 9A, 9B and the movable contact 5A, 5B
are surrcunded by the arc shield 73, 7B fastened between the
upber ceramic cylindér 6A, 6B and the lower ceramic cylinder
8A, 8B. Since the movable conductor 172, 17B is operated by an

15 operator, which will be explained later, the movable conductor
- 174, 17B and the ubper ceramic cylinder 6A, 6B are sealed with
the bellows 2A, 2B to secure vacuum iﬁ the vacuum chamber. A
coil sprihg 61, 62 is disposed at a step portion between the
ceramic insulating cylinder and the seal riﬁg to cover corners

20 of the seal ring and the ceramic cylinder.
The fixed conductor 18A is connected to a bushing conductor
12A at a position below the vacuum chamber 12, and the movable
conductors 17A, 17B are connected electricall§ connected via

the transition conductor 25. As shown in Figs. 1 and 2, the

25 transition conductor 25 is pressed towards the upper seal ring



- the molding. 22 and a nolding lid 23 is filled with insulating gas
such as dry air, SF6 gas, nitrogen gas, etc. The insulating rod 14
has such a length that a sufficient insulation distance 25 is secured
bet ween the nol ding and the transition conductor. 10 The earth
switch 52 wll be explained. The eart switch 52 is constituted by a
vacuum chanber 40, which conprises an upper ceram c cylinder 33, a

| omer ceram c cylinder 35,a lower seal ring 36 for air-tightly
sealing a |lower part of the lower 5 ceram c cylinder 35, an upper

| ri f ir-tightl | i .of th .
ce on 93 P SLLAH! SR SRS RSE Sl LSRR
42, fi tacgt 31 ted t fixed co t 43, hel.!
0 v 9 P o RS R AR ORISR, 82 B,
| ri 10 36.i ted to the buyshi duct 2B, T
Tovabl ¢ CRATECr 35 PRAEPPAL NG THFOIGR LR Ut GRARCrFAG aoTd
connected to an erator 54 via an_insul ator (not shqwﬂ) gs shown in
Fig. 5. | HGrBRTALIE GPRTETEPT hed mivBtiaR 8 SRARTIRE 22 RA-PLE G aChe

bellows 32.is fixed to the Eéggle conductor_and to the upper 15 seal
ring 38 GReSEIeEFePRe TR HShAROCHFTEE 8B chRNERMRF TS e TBEshi ng
conductor (12B so that the fixed conductor 43 is in_the sane potenti al
as the nmaitvsbingEnAUGTornE2 Rt Wetchafd o Ba&oanrgcbeditne Rbgapiod tage
conductor 42 is connected to the operation nechanism59 via an

i nsul at or c33Phd28wi t ches 51A, 51B, earth switch 52, bushing
conductor 12A, 12B are integrally nolded with a_ thernosetting

i nsul ating redsing SRR Hsl@pERPAREEPRh 25THAY Hesstihe agnfierbalandhat
conductors are covered with solid insulation. The nolding 22 has a
conduct i vé sl-afee b@%ﬂﬁﬁﬁﬂ?ﬂeﬁpﬂﬁé0§®#ﬂ%ﬁ@béfae%¥¥ﬁé&enﬁpﬂg%§U@QPr a

10 non-flexible conductor. Anyway, the transition conductor
should preferably be fastened to the molding 22 te perform
stable current flow between the movable conductor and to resist
the electro-magnetic repulsion force.

The ends of the movable conductors 17A, 17B, which are

15 opposite to connection with the movable contacts, are connected
to a transition operating rod 26, which should be stiff so as
to operate the movable conductors 173, 17B synchroncusly. The
transition operating rod 26 is connected with insulating
operating rod 14 at the center thereof, and the operating rod

20 14 is connected to an operating rod 16.

The space abéve the vacuum chambers 1A, 1B surrounded by
the molding 22-and a molding lid 23 is filled with insulating
gas suchAas'dry air, SFé gas, nitrogen gas, etc. The insﬁlating
rod 14 has such a length that a sufficient insulation distance

25 1is secured between the molding and the transition conductor.



25 A solid insulation area Y between the switches 51A 51B is filled
11 with the solid insulation, which is essential for securing safety
of the unit vacuum switch. The solid insulation covers the swtches
in the axial direction over the entigg | ength of the axes of the unit
switch and the operating rod at the Qable 5 conductor side. The
space above the switches 51A, 518 is gastightly closed with the

nol ded lid 23, which is nade of insulating material and has a
conductive layer on the outer face in order to secure gas-tightness,

seal s 24 are providedyt g.ibe. ol ded | id agd Lie ol OG22, T on

nol ded |id 23 "has a projectio € inner surface thereo

fit it in e nol di 22. . The mpl din 2 1.s_integral ded and_is
constituté%P5§ 5°%§€$%Hﬁ?%xay SOF F%ﬁg aW%ﬁ?égbhgwﬁﬁégég§43ﬁ%§§55fﬂ,
51B, the o erating rod agd g r.tion covering the ?ar%h %@itc and
bushi ng. cORRSE BT 5% STSTRReD oer ot MG SFore T et FE0Es Joh ot dR PR
nolded lid 23 into space where the erating rod 16 i.s_,connected
[0 the opSieati ™S otf TAT 4Lt~ tA Giraeo8R FHE i bOBEE (A REL R
switch wll be,exgl?lngd. e end of the gushing %#@ formed b _

mol di ng t FEBIERI AP 2B98BntRrctBr WPPRTWSER 1t R&PF edF nt 22 %ﬁ’@ﬁ@%yto a
cable room 66 below a switch unit room 65 for accommodatjng the unit
vacuum swiXEHéS IRIDIPRRE PRET Qntet PBRSE §Y4 IHAS Thbt %F“Qvﬁﬁégi%&t“t
conductor 12A The bushi ng conductor 12B and t he bushin%'118

formed by 35 engrhgdt he HURIaR)C GRGECEPTWARh § eSHHPD FoBtact 3

connected with _
. connected to a fixed conductor 43, a bellows 32 and a shield

34. The fixed conductor penetrating through the lower seal ring

10 36 is connected to the bushing conductor 12B. The movable
conductor 42 penetrating through the upper seal ring 38 is
connected to an operator 54 via an insulétor {not shown) as shown
inFig. 5. In order to operate the movable conductor 42 in vacuum,
the bellows 32 is fixed to the movable conductor and to the upper

15 seai ring 38. On end of the fixed conductor 43 is connected to
the bushing conductor 12B so that the fixed conductor 43 is iﬁ
the same potential as t‘he main circuit. On the other hand, one
end of the movable conductor 42 is connected to the operation
mechanism 54 via an insulator.

.20 The switches 51A, 51B, earth switch 52, bushing conductor
12A, 12B are integrally molded with a thermosetting insﬁlating
resin such as epoxy resin. That is, the switches and conductors
are covered with solid insulation. The molding 22 has a
conductive layer X on its entire surface of earthed molding 22.

25 Asolidinsulationarea Y between the switches 514, 51Bis filled



12 a |l oad cable 12C in the cable room 66. A current transformer 69 is
di sposed at the |Iower part of the cable room An upper part of the
swtch unit room65 is a panel room 67, which acconmopdat es protection
rel ays, voltage transforners, etc. Per f ormance of openi ng,

cl osing and di sconnection wll be expﬂélned. When t he novabl e
contacts 5A, 5B contact with the fixed contacts 9A, 98, the nmain
circuit is in a closed state. Wien the operator 53 works in the

cl osed state, the operating 10 rod 16 lifts the transition operating

rod 26.t he{’e the Sf\;LALdt f%\é:”?vgb § C‘%’II 6}1(:'[_135 SEASS %%189”@81?[ c# :ﬁhfh

novabl e cofiduct or's Sync rbnous y u mar t'0 Separate

fi xed contac by ns_of, the oR erat.i 16. t hereb Q |nterr t
current. % Q"{rgs?a"h%l% vgﬁugon% Cg? tng g° t%e )iatc e holt°

27 to the n 2. The_novabl pnduct or s 17A 178 can

because of %esws%rc%ﬁa i e e e S RN A e g" ¥eh of
keepi ng current C tion, duri ration of the nova

oS or SEhe ARt bRedRhdoRRebeh 3Ra i 8Preaﬁtltlﬂéf°&p@? fpgrmovable
nechanlsn1%@H§3 noves,, the novabl e cont ac 5A,. .5 g?ecagﬁ%to t he
movabl @ coRtRMGrE FAAS-178% SPRER LRNE lﬂwét(‘? ﬁtsa 8 ‘tbwar d
to a position of discqnnection fromthe_ br aklng posi,tjon The

novabl e coPRt B Y1 FACSEAZWaER Rpe dAAGT i ket PRSPt FDMeShdifct or

25 is fixed because of the ﬁresence of the spring 25 contacts 41. 13
El ect r omaght i rigsupat ot 3 ?B@*Fﬁ%ﬂC@@ﬁé?ét%§1@HeFH§1theOUterface

in order to secure gas-tightness, seals 24 are provided to the
molded 1id and the molding 22. The molded 1id 23 has a projection

10 23' in the inner surface thereof tc fit it in the molding 22.
The molding 22 is integrally molded and is constituted by a
cylindrical portion 22' covering the switches SIA, 51B, the
operating rod and a portion covering the earth switch and
bushing conductor 12B.

15 ' ‘The operating rod 16 penetrates though the molded lid 23
into the space where the operating rod 16 is connected to the
operating rod 14,

Awhole structure of the unit vacuum switch will be explained.
One end of the bushing 11A  formed by molding the bushing

20 conductor 12A with the resin 22 protrudes to a cable room 66
below a switch unit room 65 for accommodating the unit vacuum
switches 100, and is connected to a bus bar via bushing conductor
12A.

The bushing conductor 12B and the bushing 11B formed by

25 molding the bushing conductor with resin 22 are connected with



transition conductor and the novabl e conductor wi |l be explai ned by
reference to Fig. 9. When current flows in each conductor of the main
circuit, the electro-magnetic repulsion 5 force is induced. At the
time of current conduction, current fromthe bus bar side flows

t hrough the novabl e conductors 17A, 178 and the transition conductor
25. The current generates magnetic field around the novable -
conductors 17A, 178 and the transition conductor 25, and a nagnetic
repul sion force from10 the magnetic field is applied as shown by

arrows 90 | ZLoFaicpbaglel ?2& h:{xlsd:%réb%ghﬁgnJEOOr?ié’bc.e acag%éngft#g}fshgedlﬁ%%ed

conduct or DA “Fovabr e conduct ors 5A and anof her paifr ©

conduct or and, .t he vabl conduct or. 5B are.,ac d in
separate J%%dﬁhf%ﬁ%ﬁ%grsaEAfhi ,Oﬁ%ﬁi%%ﬁ P?y%gF %%%Y%nféﬁghcuun115

switch is inproved even if ane of the vacuym chanbers_breaks . eaks
vacuum  Si ookt HERATe BpatuGi CRaNBE CFAATH o Rae Chal? B CHIR

alt of able™
conduct or d fixed conductor, the structure of t vacuum chanber is
o et o sl SRR cERBRE A RES wiraheRhhES e ByRu e SRt B RS
chanber_ di scl osed in patent docunent 20 No. 1 is very conplicated
becaus@ t HESracuum chanmbers for two vacuum switches are conmmuni cat ed.

Accordingly, this vacuum chanber is |l ess product.ive and has a high
oot COn’t he RTRERTRINE & GReh i CIPRLRRr S E O PR R RS of

the enbodinment is simlar to that of conventional vacuum val ves and
25 very siSRIGLINAC | EheRr e MeHAALey SORRACT S sty GiRICOTBACE GBYCthe

14 be remarkably | ow. , , L
.  fixed contacts %A, 9B, the main circuit is in a closed state.

When the operator 53 works in the closed state, the bperating
10 rod 16 1ifts the transition operating rod 26 thereby to move
the movable contacts 54, SB connected to the movable conductors
17A, 17B synchronously upward to separate from the fixed
contacfs by means of the operating rod 16 thereby to interrupt
current. Though the transition conductor 25 is fixed by the bolt
15 27 to the molding 22.
The movable conductors 173, 17B can move because of the spring
contacts 41 that work as a sliding contact, keeping current
conduction during operation of the movable conductors.
In case of disconnection operation, the operator mechanism
20 53 moves, the movable contacts 5A, 5B connected to the movable
~conductors 17A, 17B to make the movable contacts move upward
to a position of disconnection from the breaking position
. The movable conductors 17A, 17B can move even if the transition
conductor 25 is fixed because of the presence of the spring

2hb contacts 41.



Since the shape of the vacuum chanber in this enbodinent is
cylindrical, it is possible to increase a packing factor of the
vacuum chanber in a vacuum furnace for processing the vacuum5
chanbers. Therefore, a | arge nunber of vacuum chanbers can be
processed at one tine to |lower the préﬁuction cost. Furt her,
since the shape of the vacuum chanber is sane, only one nold for
shapi ng the vacuum chanber is needed to reduce a production cost.
10l n this enbodi ment, since gas-tightness of the space (gas insul ated
area) above the vacuum sw.tch 1A, 51B) i ecur seal.s 24,

t he operaticwé%%ﬁf?ﬁ?%%&é@gg 5%@?%?%%? iéﬁﬁﬁ %%aéagnggﬁ %%sge fhee
the two cqil_ _spri.ngs_connected t ach other are.15 dis ed at the
Step port HGRSRF PHecBaMNEEt i Dot s oBirvEeietres S B

insul ating cylinders and_.the seal ring to cover the corper of the
ceram ¢ CRPFHAIPES BEnLEHTTHI o R ooF 1A et M FRFACRE THEE drh&eePng
portion of the ceraq&c cyl i nder, wi t,h tFe seal rin% mﬁl%,be )

al | evi at eFOMBCEROERS fbBal FerttCive thafsiSStan E8AAGEL Orr e Siffich
is in the potential of the system ,is fixed to the lding 22 b
means Of tHYEEorE DTIUGHEy e”f%.rtél,en%é‘aar%ﬁi‘—‘d’ﬁr&r’tt AENFrahset i gprrent
conductor 25 fromthe nol ding 22 can be prevented at the tinme of
current cdF@OcEr®RUGRI hGIRR EIPWS SPEBREN dhecte GrRighePReuECF 2 fdPsi on
force is induced as shown in Fig. 9. In this enbodinent, 15 the
transiti od "oRBGcthbP SHBFHE PRRIEHENGFBe 2a - sTRE f CWETRIEr . ISTIREPERSr e,
the operation mechani sm 53 for holding the closed position need not
bear the @agetécnbimed iddudgutBe grP¥adriCe CoRAUCEPES dférat VBmnd the

mechani sm 53 shoul d have a very snall hol ding .
transition conductoxr Z5, and a magnetic repulsion force from

10 | the magnetic field is applied as shown by arrows 90 in Fig. 9.
In this embodiment, since a pair of the fixed conductor 9A

and movable conductors 5A and another pair of the fixed
conductor 9B and the movable conductor 5B are accommodated in
separate vacuum chambers 1A, 1B, reliability of the unit vacuum

15 switch is improved even if one of the vacuum chambers breaks.
leaks vacuum. Since the one vacuum chamber has a simple pair
of movable conductor and fixed conductor, the structure of the
vacuum chamber is very simplified. On the other hand, the
structure of the vacuum chamber disclosed in patent document

20 No. 1 is very complicated .because the vacuum chambers for two
vacuum switches are communicated. Accordingly, this vacuum
chamber is less productive and has a high cost. On the other
hand, since the structure of the vacuum chamber of the
embodiment is similaxr to that of conventional vacuum valves and

25 very simple, it is vexry productive and its production cost will



5 power. Thus, the operation mechani smcan be nmade small sized.

In addition, since the holding power for closing operation and
current conduction state is |owered, electro-magnets of the operation
mechani sm can be downsi zed. Wen the q%gnets are downsi zed, a noving
wei ght will be |owered so that energy needed 10 for the operation
mechani sm 53 will be lowered not only at the tinme of closing, but
also at the tine of circuit breaking. As a result, the operation

mechani sm 53 can be al so downsi zed. Since the spring contacts 41
t hat work 2L 5k Pngo ontact are disposed at the contact portion
of the nova Ie conduc 5 17A, 17B with the transition conductor,

the movabl e conduetars ke BE%-REM NG \OREELOLT EHEL AMfbodinent

conductlon |on dlsconne I on, desp

transiti on g?ﬂﬁ{d?lczé ':sxpegsstl%lieﬂg? er_ 1922 1a T nt f %Qﬁ.{gr ol

conduct or b any ‘reans fcr ent

transitio onductor 20 to he ore the 0

rechan sm 8% HEEGY 5" SREFY PP e, %rPﬁQCﬁ%m?p Ehe ey ¢
17A, 178. Eﬁvab%e cond ctors 17A, 178 and flﬁ conduct%;s
18A. 18B c%lfH"“B’éer&m Bt @%peéti %P? DYMRETRY TS TN STAMRG - £ et
novabl e conductors, and the fi xed conductors shgwn in the 25
enbodlnentpr°9ﬁ§s§@08ﬁdOEﬁbBa?ﬁeEﬁ lower §é88H8 LABORHeNt i s

expl ai ned by reference to Fi . In the flrst enbodj nent, the
space above t HEThIGT - PLEGEY gﬁw ShRE T, ok YRyl Shamend SRy ho
nolded lid 23 and seals 5 24. .In the second enbodinent, the gas

i nsul at ed ¥PAe® NGEsERT GREPYNE ISetr T h ChaP ekl RefRstbEP ZafiFea

an electrically conductive rubber diaphragm 48 one end of which is
fitted ,td tHEWEELPReFYSBf the cylindrical portion 22' of the

nDIdin% 22, and the other end is fitted to the periphery
1 In this embodiment, since gas-tightness of the space (gas

insulated area) above the vacuum switches (51A,_51B) is secured
by seals 24, the.operation rod 16 may be operated, keeping
gas-tightness. |

Since the two coil'springs connected to each other are

15 disposed at the step portions of the connecting portions between
the ceramic insulating cylinders and the seal ring to cover the
corner of the ceramic cylinders, concentration of electric
field at the connecting portion of the ceramic cylinder with
the seal ring will be alleviated.

20 In this embodiment, the transition conductor 25, which is
in the potential of the system, is fixed to the molding 22 by
means of the bolt 27. Therefore, separation of the transition
conductor_25 from the molding 22 can be prevented at the time
of current conduction during which a strong electromagnetic

25 repulsion force is induced as shown in Fig. 9. Inthis embodiment,



10 of the-operating rod 16. Other structures are the same as in the
~first enbodi nents. Since the rubber diaphragm48 is flexible, it
follows the novenent of the operating rod 16, while keeping
gas-tight. Since the rubber diaphragm 48 is electrically conductive,
and since 15 it contacts with the eari®hed nol ding 22, the potenti al

of the rubber diaphragm48 is also in the earthed potential, which is
safe to workers or operators for maintenance or inspection. Third
Enbodi rent The third enbodi ment will be explained by reference to
Figs. 20 4 and 7. |n,the second enbodj pent, the_ gas insu|ated space
above t he T AT@PFELT 27 SANECREST] P é’&e\ﬁFFﬁb%ﬁéDeePe%’H = G&tive
r ubber digphra%n148, but in this enbodipent, an electrically

conduct i véSTEBEE Spet PRVRPIHF WA BEERaNERR Thd o8t IPREIRALEY Besrows
50 is fitted to the periphery of the cylindrical portion 25 22' of

t he nol di rﬁkjszi,loanﬂe?‘l%éi‘ﬁ% kerrehbei @195 iiasdaggethe ramu bk HerFeof
the operating rod 16. Qther parts are the sanme as in the previous
embodi ment§id the opsiragdopmedhasism belshewddhayrs pasami preyl Halding
foll ows the novenent of the operating rod, while keeping gas-tight.
Furt heP, PosiegceThne ridisbepehel i ondndahaglictt FaR e padensnaty wé zede
has an earthed potential, which is safe for workers or operators.
Fourth Enbodifreadditionyrainasurhp kpdsidionpavenifdr péoekpd dineg@tipn
reference to Fig. 8. In this enbodiment, the top and bottom of the
uni t vacu@mdloisrgntchogdectiom soatarnd 19nengsbr at ¢aigroraendtsne53hes54
in the previous enbodi nents are reversedly arranged top and bottom

t hereof . Apeordiing nechainssmargandeneiownséendechen die gwldrgtisngykat ed
bus bars 60 between the adjacent switch boards can be done renarkably
easily. downsized, a moving weight will be lowered so that energy needed

10 for thé-operation.mechanism 53 will be lowered not only at the
time of clbsing, but also at the time of circuit breaking. As
a result, the operation mechanism 53 can be alsc downsized.
Since the spring contacts 41 that work as the sliding contact
are disposed at the contact portion of the movable conductor
15 174, 17B with the transitioﬁ conductor, the movable conductors
17A, 17B can move to perform current conduction, interruption,
and disconnection, despite that the transition conductor 25 is
fixed td the molding 22. The transition conductor may be fixed
by any means that sufficiently fixes the transition conductor
20 to the molding. Therefore, the operating mechanism 53 needs a
small power for operating the movable conductors 17A, 17B.
The movable conductors 17A, 17B and fixed conductors 182,
18B can be unified respectively, instead of combining the
movable conductors and the fixed conductors as shown in the

25 embodiment.



15Fig. 8 shows only the unit vacuum swi tch 100 shown in the first
enbodi nent, but the unit switch 100 shown in Figs. 5-7 are enpl oyed
for the fourth enbodi nent., In the above enbodi nents, the unit
switch 100 for each phase is nol ded m& h the nolding 22, but it is
possible to integrally 20 nold the un swi tches i n non-segregated

t hree phases. According to this nolding, freedom of arrangenent of
three phases is increased so that it further contributes to
downsi zi ng of the switchgear. What is clained is: {Caiml1l} A vacuum
swi tch cogprl gdglgngllty of novabl e el ectrodes and fi xed

el ectrodes |nc 8 main circuit; 5a vacuum contai ner provided

for each of pﬂ$ pIuraI %bodlme aQL$r§%ﬁal§ B§|§g£é (h q@ %ﬁ§|bar

si de conductor supprlng pomer
ircuit (g q‘?‘%aéfrgﬁaee??%gé BaRASESHE £ PEASE S G LR E° 101644 8 e
Conduct or 42 5”8'@%9@%’%[1%385#%‘35% e TS Te 42 o 568
botweel a ovdBi E81 CEEPBACBIHEEAS ok DBpEr At T oM AR OF
operating gtagetlghtly closed with a flexible member such as an
electrically conductive rubber diaphragm 48 one end of which
is fitted to the periphery of the cylindrical portion 22' of
the molding 22, and the other end is fitted to the periphery
10 of the operating rod 16. Other structures are the same as in
the first embodimgnts.
| Since the rubber diaphragm 48 is flexible, it follows the
movement of the operating rod 16, while keeping gas-tight. Since
the rubber diaphragm 48 is electrically conductive, and since
15 it contacts with t.he earthed molding 22, the potential of the
rubber diaphragm 48 is also in the earthed potential, which is
safe to workers or operators for maintenance or inspection.
Third Embodiment
The third embodiment will be explained by reference to Figs.
20 4 and 7. In the second embodiment, the gas insulated space above
the main circuit switches is closed with the electro-conductive
rubber diaphragm 48, but in this embodiment, an electrically
conductive rubber bellows 50 was used. One end of the rubber

bellows 50 is fitted to the periphery of the cylindrical portion

25 22' of the molding 22, and the other end is fitted to the



15novabl e el ectrode; an operation rod provided between the air
i nsul ation rod and the operati on nechanism a |inking conductor for
el ectrically connecting the novable el ectrode sides in the main
circuit to each other; and a nolding |id provided for sealing between
t he nol di ng portion and t he 200per ati bh rod, whose surface has a
ground potential, wherein insulation gas is enclosed in a space
surrounded by the nol d portion and the nolding lid. {Caim21 A
vacuum swi tch conprising: a plurality of novabl e 25el ectrodes and
fixed electrod i nc t%g In_a main 19 a_ vacuum cont ai ner

t

bt ovi ded. POTSELERYCH: (HE BPEFAITTY T0R HovAbihe anat 1 fd LPeaTouas. a

bus bar si.de %onductor for supplying power froma bus bar side to the
mai n ci rcdit Fhg PEEYILRYES ©-for supplying the power fromthe

mai n
Since the rubber bellows has flexibility, it follows the

movementcﬁftheoperatingrod,whilekeepinggas—tight.Further,

5 since the rubber'bellowé is electrically conductive, it has an
earthed'potential, which is safe for workers or operators.
Fourth Embodiment

The fourth embodiment will be explained by reference to
Fig. 8. In this embédiment, the top and bottom of the unit vacuum

10 switch section 100 and the operating mechanism 53, 54 in the
previocus embodiments.are reversedly arranged top and bottom
thereof. According to this arrangement, connection of solid
insulated bus bars 60 between the adiacent switch boards can
be done remarkably easily.

15 Fig. 8 shows only the unit vacuum switch 100 shown in the
first embodiment, but the unit switch 100 shown in Figs. 5-7
are employed for the fourth embodiment.

In the above embodiments, the unit switch 100 for eacﬁ phase
is molded with the molding 22, but it is possible to integrally

20 mold the ﬁnit switches in non-segregated three phases.
According to this molding, freedom of arrangement of three
phases is increased so that it further contributes to downsizing

of the switchgear.



5circuit to a |oad side; a ground switch connected to the | oad side
conductor; a nolding portion where the vacuum contai ner, each of the
conductors, and the ground switch are nol ded together as one body,
whose surface has a ground potential; an air insulation rod provided
between a novabl e 10el ectrode side ang an operation nmechani sm for
operating the novabl e el ectrode; an operation rod provi ded between
the air insulation rod and the operation nechanism a |inking
conductor for electrically connecting the novable el ectrode sides in
the main circuit to each other; and a fl exi ble 15nmenber provided for

seal i ng bet Heen. thguﬂ&qugg portlon and the operation rod, having a
conducti ve property erern insulation gas is enclosed in a space

surrounded by thelabhdiiig portion and the flexible menber. {C aim31l
20The vacuum swi tch according to claim2, wherein the flexible nenber
is a rubber bel howscommaswibber cdnaphsagm &Gaufasdity of movable
electrodes and fixed electrodes included in a main circuit;
5 a vacuum container provided for each of the plurality of
movable and fixed electrodes; a bus bar side conductor for
supplying power from a bus bar side to the main circuit; a
load side conductor for supplying the power from the main
circuit to a load side; a ground switch connected to the
10 load side conductor; a molding portion where the vacuum
container, each of the conductors, and the ground switch
are molded together as one body, whose surface has a ground
potential; an air insulation rod provided between a movable
electrode side and an operation mechanism for operating the
15 movable electrode; an operation rod provided between the
air insulation rod and the operation mechanism; a linking
conductor for electrically connecting the movable electrode
sides in the main circuit to each other; and a molding 1lid
provided for sealing between the molding portion and the
20 operation rod, whose surface has a ground potential,
wherein insulation gas is enclosed in a space
surrounded by the mold portion and the molding lid.
{Claim 21}
A vacuum switch comprising: a plurality of movable

25 electrodes and fixed electrodes included in a main circuit;



' ' laims 1 to 3, 25wherein
The vacuum swi tch according to any one of ¢
the Iinking conductor is fixed and slidably 20 connected to the
novabl e el ectrode side. (O aim51 The vacuum switch according to any
one of clainms 1 to 4, wherein the linking conductor is

[ ide with a slide
ably connected to 5the nnvable elﬂptrode Si _ _
igh?actyprovided to an end portion of the linking conductor. {C aim

i [ [ l1tob5
vacuum swi tch according to any one of clains ,
g%ergfn t he nol di ng portion nolds the vacuum contai ner 10and each of

ne body for each phase.
the CondUCt%r%a%%%%}%%%t%%ﬁ%r progéded for each of the plurality of

movable and fixed electrodes; a bus bar side conductor for
supplying power from a bus bar side to the main circuit; a
load side conductor for supplying the power from the main
5 circuit to a load side; a ground switch connected to thé
load side conductor; a molding portion where the vacuum
container, each of the conductors, and the ground switch
are molded together as one body, whose surface has a ground
potential; an air insulation rod provided between a movable
10 electrode side and an operation mechanism for operating the
movable electrode; an operation rod provided between the
air insulation rod and the operation mechanism; a linking
conductor for electrically connecting the movable electrode
sides in the main circuit to each other; and a flexible
15 member provided for sealing between the molding portion and
the operation rod, having a conductive property,
wherein insulation gas is enclosed in a space
surrounded by the molding portion and the flexible member.
{Claim 3}
20 The vacuum switch according to claim 2,
wherein the flexible member is 3 rubber bellows or a
rubber diaphragm.
{Claim 4}
The vacuum switch according to any one of claims 1 to 3,

25 wherein the linking conductor is fixed and slidably



{Caim?7} The vacuum switch according to any one of clains 1 to 6,
wherein the nol ding portion nolds the vacuum contai ners 15and the
conductors of all three phases together as one body. {C aim8} The
vacuum switch according to any one of claims 1 to 7, wherein the
vacuum cont ai ner i s nmade up by connecij ng an insul ation tube and a
metallic seal ring, and in a 20connecting portion of the insulation
tube and the netallic seal ring, a coil spring for easing the
concentration of electric fields is disposed so as to cover an
electric field concentrating region of the connecting portion. {Caim
91 25A vacuﬁﬂ?gﬁFFEﬁ EBnprEsTAYaPAC B RCEFPERI B18Fect rode 21 for

openi ng, closin and di sconnecting a main circuit,
P 9 ?Clalm }

The vacuum switch according to any one of claims 1 to 4,
wherein the linking conductor is slidably connected to
5 the movable electrode side with a slide contact provided to
an end portion of the linking conductor.
{Claim 6}
The wvacuum switch gccording to any one of claims 1 to 5,

wherein the molding portion molds the vacuum container

10 and each of the conductors together as one body for each
phase.
{Claim 7}

The vacuum switch according to any one of c¢laims 1 to 6,
wherein the molding portion moids the vacuum containers
15 and the conductors of all three phases together as one body.
{Claim 8}
The vacuum switch according to any one of claims 1 to 7,
wherein the vacuum container is made up by connecting
an insulation tube and a metallic seal ring, and in a
20 connecting portion of the insulation tube and the metallic
seal ring, a coil spring for easing the concentration of
electric fields is disposed so as to cover an electric
field concentrating region of the connecting portion.
{Claim 9}

25 A vacuum switch comprising: a main circuit electrode



provi ded to a part of the main circuit; vacuum container ha¥|n% an
axi symretric formfor each nmain circuit electrode, inside o tdet
cont ai ner being vacuum a ground switch Sglectrlcally_connegfe o]
the main circuit in a load side of the main electrode; a ca enb
connected to the load side of the grpund switch; a nolding HE er
for nol ding the vacuum container and the ground sw tch together as
one body; an air insulation rod for connecting with the nalg .
10circuit electrode, |ocated above the main circuit el ectrode; an

. : : i ‘ it electrode, provided
operation r.qd,f of, 5wt h%ﬂ%sth%'naln Y e tnnegt 1 g Wreudrt  ai r
iror i 61T P ol Fan G Eh SGFECANSS 1M RaRiPd M camdudrt,
between the air Fhsgq [ ul at.i on .gas, surrounded by the

i i i f Qr. encl.osi na i.ns > . .
hgfglﬁéhggrB%éggg%g ? e%végﬁﬁnpgoﬁgﬁiﬂéﬁp Clrcugker EBFUbRecantainer

o o1 oo PR RS e L B 58 bt e,
swi t chgear QﬁgﬁﬁgsbfgfhéthM%&EHQ}S%%EgS vacuum; a ground switch
5 electrically connected to the main circuit in a load side
of the main electrode; a cable connected to the load side
of the ground switch; a molding member for molding the
vacuum container and the ground switch together as oné
body; an air insulation rod for connecting with the main

10 circuit electrode, located above the main circuit
electrode; an operation rod for switching the main circuit
electrode, provided between the air insulation rod and an
operation mechanism; and an air insulation portion for
enclosing insulation gas, surrounded by the mold member

15 above the vacuum container;

wherein the air insulation rod is Located in the air
insulation portion to divide main circuit potential and
ground potential.

{Claim 10}

20 A vacuum switchgear comprising: the vacuum switch
according to any one of claims 1 to 2; an operation
mechanism for operating a movable electrode, provided above
the vacuum switch; and a cable for connecting with a load

side conductor, all stored inside the switchgear.

25 {Claim 11}



according to any one of clainms 1 to 9; an operation nechanism for
operating a novabl e el ectrode, provided above the vacuum sw tch; and
a cable for connecting with a | oad side conductor, all stored inside
the switchgear. 25{Claim 11) 22 The sw tchgear according to claim
10, wherein the vacuum swi tch ang, t he operation nechani sm are
vertically reversed and stored inside the sw tchgear.

The switchgear according to claim 10,
wherein the wvacuum switch and the operation mechanism

are vertically reversed and stored inside the switchgear.



