1 TITLE OF THE | NVENTI ON: VACUUM SWTCH FIELD OF THE | NVENTI ON: The
present invention relates to a vacuumswi tch and a vacuum 5 sw tchgear, and
nore particularly to a unit vacuum swjtch having an inproved sw tching
structure, and a switchgear enploying the wunit vacuumsw tch. In the
present invention, the vacuumswi tch means a unit vacuum sw tch conpri sing
a maincircuit vacuum switch, an earth switch, operating rods for operating
novabl e 10 conductors of the main circuit switch and the earth switch, and
a nol di ng_case covering vacuum chanbers of the main circuit switch and the

earth swtcH and THe I\}ﬂﬁ%‘ r‘ﬁ“c%UQ%rSW%%éH novabl e conductors of the main

circuit vacuum swi tch, wherein the operating rods are connectable with an
operating nechanism 15 and the fixed conductors of the main circuit vacuum
switch and the earth switch are connected wi th bushing conductors. The
vacuum sinElghgearTHs DONTEQNed by at | east one of the vacuum switch, an
operating nmechanismfor the main circuit vacuum switch and the earth

swi tch, a cahteraemtabdvanpaoelraleoms Tha va6uparsslitradoandecoanwadat es
protection relays, voltage transformers, etc. The cable room may acconmmodat e

a cumr endyifdransd ©F BBH. mohepaat i Buswirl ¢ shaid it PecauM aGUWBHSHA T Chg
BACKGROUND OF THE | NVENTI ON: 25 Vacuum swi tchgears utilized vacuum
i nsul at i o0 i WtRvBHMY 2 ching structure, and a switchgear employing the
unit vacuum switch. In the present invention, the vacuum switch
means 'a unit vacuum switch comprising a main circuit vacuum
switch, an earth switch, operating rods for operating movable
10 conductors of the main circuit switch and the earth switch, and
a molding case covering vacuum chambers of the main circuit
switch and the earth switch and the operating rods for the
movable conductors of the main circuit vacuum switch, wherein
theoperatingrodsarecmnnectablewith5ﬂloperatingnechanism,
15 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



insul ation capability wherein swtches are held in vacuumto thereby
shorten insulation distance so that small sized swtchgears are realized.
Conventional vacuum switchgears are disclosed in patent docunment No. 1, for
instance. 5 The patent docunent No. 1 discloses a vacuum sw t chgear
conprising a main circuit switch, which conprises two pairs of main
contacts for performng three positions of turn-on, breaking and

di sconnection, main circuit conductors for electrically connecting the two

pai rs of j 1581 88i bn COMp A6 Bit ¢ Ovhase] @tdwndc diosls 408 1Rl 1ectin galduand rsUl at edly
connecting the main circuit conductors with operators for the main circuit

S tCheStlaéPngggﬁgrﬁ%t §H§§1§g§§hr aggik%%«ceoeee%sg tRalfesHBER Circuit

swi tches disposed In vacuum chanbers erent from vacuum chanmbers for the
mai n cirgui e - <118l : [ QQHHQ?IF e vacuum
charrber,gw }EEﬁyleéggmﬁsraeeg%%ltl%%{!nggpg%’?ﬁégpggﬁi ﬂg%%%ﬁe Wi e<c';1]|afcéc1)ra\1 Ecti ve

| ayer for . earthing, the vacuym chanber. Patent docunent No. 1; JPA2007-14086
20 SUNW%ﬂﬁseéo }Rwﬁﬁﬁﬁeﬁ;g%FHESHEhgonagn 28ﬁté8?§ap8F'perforning t he
three positions of turn-on, breaking and di sconnection are accommbdated in
a sithgl e vaéti§nPekgrbefocHmEEHNEm fafllF610865e@ HECHYEe SHLIEPREATvacuum

swi tches accommodated in the single vacuum chanber of 25 the unit switch do
not perf @PRPrheélbper AEiionChrchisaky hgcandigich comprises two pairs of

main contacts for performing three positions of turn-on,
breaking and disconnection, main circuit 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,andearthswitcheselectricallyconnectajtothenmin
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 vacuum chamber.

Patent document No. 1; JPA2007-14086

20 SUMMARY OF THE INVENTION:
Since the main contacts for performing the three positions
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 vacuum chamber of

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



di sconnection, if one of the vacuum chanbers of the switches breaks its
vacuum That is, reliability of the vacuumswitchgear 1is not sufficiently
high. Since the two main circuit contagts, main circuit conductors 5 for
connecting the main contacts and the i‘hsulating rods are accommopdated in
t he single vacuum chanber, the structure of the vacuum chanber nust 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 switches and swtgchgear ill_be increased,
and a nu C?ﬂ“?qﬁ%Qﬂac&JﬁP@ﬁaﬁ%eF *migfyBe B%%@%ﬁ Fnog %%%uﬂ%%t%%%fing
furnace for processing the vacuum chambers, which also increases a

product | G oSt LETHIES U UWheTRBRvVeNt FRhaRP VAL humT SHF VA Uikl CHRF 2T not
optimum for the mass production. 15 The present invention ains at renoving

t he above-sewtt criddfigreollenshigthat is, the present invention provides a
unit vacuum switch, which has a sinplified vacuum chanber structure and can
be manuf act ugedcattha twed atiivet yr ot costtactise paeseitrcduiventndacterovi des a
unit switch with high reliability. The unit vacuum 20 switch and the

SW t chgedoofcdrieduiesenthd maamt iconthas sr ardr kabl ynsataeasgdroeti abelity,
because even if one of vacuum chanbers of the main circuit swtches is

br oken ora Magtdat£aKaden&fs itha cvastuih (Rl t akesshaseurd be s f or mance
of the unit vacuum swi tch and the switchgear is not 1ost so that 25 the

reliabi gy Qfn ChGmyaid mMQEWC%MﬁlQLh:% Lheaswd ‘iﬁ%q‘:%rct the vacuum

chamber and to perform operations of the contacts. If the
structure of the vacuum chamber is complicated, a production

10 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 conventiohal vacuum
switch chamber were not optimum for the mass production.

15 The present invention aims at removing the above~mentioned
problems. That is, the present 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 vacuum
chambers of the main circuit switches is broken or vacuum
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



4 wll be remarkably increased. The unit vacuum swi tch (100) of the present
i nvention conprises a pair of a vacuum swi tches each conprising a vacuum
chanber (1A, 1B) and novabl e contact (5A, 5B) connected to a 5 conductor
(17A, 17B) and a fixed contact (9A, 9B) connected to a conductor (18A,
18B), the pair of the novable and fixed contacts being disposed in each of
t he vacuum chanbers (1A, 1B) , an earth switch having a pair of a novable
contact (31) and.a fixed contact (31'), disposed separately in another
vacuum 10 chanber (40) a transition conductor (25) connecting between the
el ect r odelst { 7 T ey k1Y WeNFERATER- contact of the vacuum switches outside
of the vacuum chanbers, a transition operating rod (26) connected to an
operating rﬁhe(me}tf@acgymcﬁWéﬁGUSIQoobp@ﬁatéetﬁéeﬁ99§bﬂévépéépﬂodes (17A,
17B), and an insulating 15 nol ding casing (22) covering the vacuum chanbers
1A, 1B ofortphel semeupaisw f chesicameg shetehesheaoh tashnparics irey iangaauumnduct i ve
|l ayer (X) on its surface for earthing. According to the present invention,

t he vacuumamhanbers, fiE) @Actavwddld ngrithe téalh| 6Btonbaatctednect ad to the
novabl e 20 conductor and the fi xed contact connected to the fixed conductor

have sbasi &b ¥ ¢ nasta,t hep)dgpli £alixesl BBheastr UgA Uran) compakedd tg that of
t he conventi onal one, dlsclosed inthe patent docunent No. 1, for instance.

Theref org. cdMR, X QLUCISRN PhBS NecnyaFHLIN GRALRE RobapYEr dnGapYx@A] CcOS!
g. Since the two
contacts being disposed in each of the vacuum chambers (1A, 1B),
an earth switch having a pair of a movable contact (31) and a
fixed contact (31'), disposed separately in another wvacuum
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 the 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 present 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 vacuum switches constitute one two-point breaking vacuum switch.



25 vacuum swi t ches constitute one two-point breaking vacuumswitch. 5 Since

the switches are accomobdated in separated vacuum chanbers,

the reliability

of the vacuum switchgear will be renarkably increased even if one of the
vacuum chamber is broken or a vacuum |eak takes place. 5 BRI EF DESCRI PTI ON
OF DRAWNGS: Fig. 1 is a cross sectional view of a unit vacuumsw tch of
the first enbodi nent of the present invention. Fig. 2 shows an enl arged
cross sectional view of the unit 10 vacuumswitch section shown in Fig. 1.
Fig. 3 is a cross sectional view of a unit vacuumswitch of the second
enbodi meHNCFitfe SYithes oske ARITUHI2EFB v DISWIFR Y ACUTHNBwi t ch  of the
third enbodinment. 15 Fig. 5 is a partially cross sectional view of the

swi t chgezrambidrzg, erhyt oyl akhiel Uy to & ahaiivawiure switehgedi retl Enpodi ment
shown in Fig. 1. Fig. 6 is a partially cross sectional view of the

swi t chgessmat il etmbeygadetihevamiitt vae oiintlssvivihchnuof clidrebsedendrekdondi nment

20 shown in Fig. 3. Fig. 7 is a partially cross sectional view of the

sW t chgesr a thatuienml yedcdibes Ui dcyacuum switch of the third enmbodi ment

shown in Fig. 4.
5

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 sectional 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 cross 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 employed the unit vacuum switch of the fourth embodiment.



Fig. 8 is a partially cross sectional view of the switchgear 25 that

enpl oyed the unit vacuumswitch of the fourth enbodinent. 6 Fig. 9 shows
el ectro-magnetic repul sion force fromthe novabl e conductor and the
transition conductor. DETAI LED DESCRI%TI ON OF PREFERRED EMBODI MENTS: 5 The
enbodi nents of the present invention will be explained in detail by
reference to drawi ngs. Reference nunerals of the draw ngs are as foll ows.
Ref erence nuneral s 1A, 1B; vacuum chanber, 2A, 2B, 32; bellows, 5A 5B, 31;
10 novabl e contact, 6A, 6B;_ upper ceram c insulating cyI i nder, 7A, 7B; arc
shield, 8A, &894 hethees a%%cﬁ%ﬂaa‘lri‘%‘gl%y]F??l‘dﬁlo@Afor% f%‘im thexed
contact, 10A, 10B, 36; |lower seal ring, 11A 11B; bushing, 12A, 12B;

bushi ng SVl IC TR C Y ayach s Tee o?ralrﬂaﬂti%lqm%’%ﬁbﬂe, 13A, 13B;

i nsul ati ng guide, 14; operating rod, 15 15A, 15B, 38, upper seal ring, 16;
operating rod, 17A, 17B, 42; novable conductor, 18A, 18B, 43; fixed
conductor, -22; earthed nolding, 22'; cylinder portion of the nolding 22,

23; nol degkTATID 23 SCRIPR] BN | @, P EEER )  EMBODINENSE 4 i on conductor, 26;
transition operating rod, 27; bolt, 31; novable contact for the 20 earth

switch, 31';71hé %&ﬁ%@&és foq_:r thBep L85 LB SW it i 3B wilRPBE e £EIMME]
cylinder, 35; |lower ceram c cylinder, 40; vacuum chanber for earth switch,

41, spri r}%lﬁ%%é‘}%t by*Be fEHOREL + 4 @xpal%a}gj@. Wretlentld Qum@ndy st Ly e fabber

bel | ows,

drawings are as follows.
Reference numerals
1A, 1B; vacuum chamber, 2A, 2B, 32; bellows, 5A, 5B, 31;
10 movable contact, 6A, 6B; upper ceramic insulating cylinder, 74,
7B; arc shield, 8A, 8B; lower ceramic insulating cylinder, 9A,
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; operating rod,
15 15A, 15B, 38, upper seal ring, 16; operating rod, 17A, 17B, 42;
movable conductor, 18A, 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, 33; 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),

25 52; earth switch, 60; solid insulated busbar, 61, 62; coil



main circuit vacuum sw tch (breaking/di sconnection section), 25 52; earth
switch, 60; solid insulated busbar, 61, 62; coil 7 spring, 65; operator
room 66; cable room 67; panel room 69; current transforner (CT), 70;
switch unit room 90; electro-magnet¥c repulsion force, 100; unit vacuum
switch, X; electro-conductive layer, Y; solid-insulation portion between 5
t he vacuum chanbers of the switches 51A 51B, Y'; solid-insulation portion
bet ween t he vacuum chanber of the switch 51B and the earth switch 52. First
Enbodi ment The first enbodi ment of a unit vacuumswitch of the present 10

i nventi ospWy, e evpleaiated byonef @ erved ltco rFiogs. 61; parnd on,| A9Fi gs. 1,

2, only one phase of three phases is shown. The other two phases are ,
constit utedrémnt t heasafiermay &8T)pn The $witomi ngit Asoms 8hAewn in Fig. 5, the
unit vacuum swi tchgear conprises the unit vacuum switch 100 conprising two

vacuum sai éehes-nddAet 5d B)edibl Siash fageemdat egnif wepaimtstd tgupm
chanbers, an earth switch (52) and an earthed nolding (22). The sw tches

S1A, S1B.8sc8rSLESHELCPE fakelyandya dbBLennest it i ¥h Ido 8 sxpkaiped. Each of
the vacuum switches 51A, 51B7s constituted by a cylindrical vacuum chanber

1A, 1B, I ‘ ' ' [ ' l'i nd 6A, 6B
Cower i eI AR R cap AR e, PF RRE sk eLREt AR oYY | C ceal Fing 15A

158, a | gupl B8l Le: 8830t 0gn 102 wLER LRL S5L8RL SRLMMer of the

switch 51B and the earth switch 52.
First Embodiment
The first embodiment of a unit vacuum switch of the present

10 invention will be explained by reference to Figs. 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 accommodated in separated vacuum chambers, an earth switch

(52) and an earthed molding (22).

The switches 51A, 51Bas a circuit breaker and a disconnector
will be explained. Each of the vacuum switches 51A, 51B is
constituted by a cylindrical vacuum chamber 1A, 1B, which

20 comprises an upper insulating ceramic cylinder 6A, 6B, a lower
insulating ceramic cylinder 8A, 8B, an upper metallic seal ring
157, 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



vacuum a fixed contact 9A, 9B, a novable contact 5A, 5B opposed to the

fi xed contact, the fixed contacts connected to fixed 25 conductors 18A, 18B
and novabl e contacts connected to novable 8 conductors 17A, 17B, an arc
shield 7A, 7B and bell ows 2A, 2B beiﬁb di sposed in the vacuum chanber 1A,
1B. One end of the fixed electrode 9A, 9B is connected to the fixed
conductors 18A, 18B that penetrates through |ower seal 5 ring 10A, 10B, and
one end of the novable contact 5A, 5B is connected to the npvabl e conduct or
17A, 17B that penetrates _through the upper _seal ring 15A, 15B._ The_ cont act
5A, 5B afPRNdHE Gy dblfe dofftudtorre7 Ahigtd Eémsgﬁtépg Qeﬁ%98ﬁléAco§%uctor
side. The contacts 9A, 9B and the fixed conductors 18A, 18B 10 constitute a
fi xed cordictdrdisipisedhian fibeedVat st ravaosr DB ahld- t he novabl e contact 5A,
5B are surrounded by the arc shield 7A, 7B fastened between the upper
ceram c cyl i Gderefd, o BB landf itxtead ledwert moetearfidc OB iisdepnnBAteBBtoSthee t he
novabl e conductor 17A, 17B is operated by an 15 operator, which will be

expl ai nedr i@ rooridie-tonabloa , casduehar pérAtritBsandrbhghuppeercesabi c
cylinder 6A, 6B are sealed with the bellows 2A, 2B to secure vacuumin the

vacuug chaileriozfy @] SR idk &dng 62 | shdi 8PLSISTe kot SEEPSRPT $B 0N bet ween
the ceramc insulating cylinder and the seal ring to cover corners 20 of

the seal i e Q9L AR Calshd ! AffbuctE 11X201 $RNAHEE GpedBibBegonnect ed

to a bushi ng conductor
through the upper seal ring 15A, 15B. The contact 52, 5B and

theAmovable conductor 17A, 17B constitute a movable conductor
side. The’contacts 97, 9B and the fixed conductors 18A, 18B
10 constitute a fixed conductor side.

The fixed electrode 92, 9B and the movable contact 5A, 5B
are surrounded by the arc shield 7A, 7B fastened between the
upper ceramic cylindér 6A, 6B and the lower ceramic cylinder
8A, 8B. Since the movable conductor 17A, 17B is operated by an

15 operator, which will be explained later, the movable conductor
- 17A, 17B and the upper ceramic cylinder 6A, 6B are sealed with
the bellows 2A, 2B to secure vacuum in the vacuum chamber. A
coil spring 61, 62 is disposed at a step portion between the
ceramic insulating cylinder and the seal rihg 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 1A, and the 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



12A at a position below the vacuum chanber 1A, and the novable 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
towar ds the upper seal ring 9 15A 1%B via an insul ating guide 13A, 13B and
fixed to the nolding 22 via a bolt 27. Spring contacts 41, which work as a
sliding contact, are disposed between the transition conductor 25 and the
novabl e conductor 17A, 17B so as to secure a slidable contact 5

t her ebet ween. The fixed conductor 18B is connected to the bushing conductor
12B, whi di%4,s19B Ve avhneeteting aivegh3iellt3dyend ddxesd U@ themrld¥mnsi ti on
conductor 25 may be stiff or flexible. That 1is, the transition conductor
may be a 22 ediabbhebocbhdiitt Bpwina colkl audrs fllexwhliehcendicasra Amayg t he
transition conductor should preferably be fastened to the nolding 22 to

perform ceirflcet cutreedi spbowdbesd tveesh the rewabklie icondvatiattand2§ arid@si st
the el ectro-magnetic repul sion force. The ends of the novabl e conductors

17A, 17B,t nthin&HaBL 8 cobR1RRRASE T £, 19 ECHHRACE D QB Wirkhs Ehe qaBvahtsheont act s,
are connected to a transition operating rod 26, which should be stiff so as

to opgrate, e iouahl e GENAUCLEr Sohihe B S angusl e dhe, gransi tion

operating rod 26 I's connecte Insulating operating rod 14 at the
(1:g-nt er t rklaei‘lrsef‘iolfrig gggdﬁggogq%rﬁa}t \Iﬂlqgcltl Olds gg b]é4c<i3r§n§8{]é]§%toe§ hti%ha\po 1"E)aegreat ing rod
cable 12C.

The transition conductor 25 may be stiff or flexible. That
is, the transition conductor may be a flexible conductor or a

10 non-flexible conductor. Anyway, the transition conductor
should preferably be fastened to the molding 22 to 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 17A, 17B synchronously. The
transition operating rod 26 i1s 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 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 between the molding and the transition conductor.



The space above the vacuum chanbers 1A, 1B surrounded by the nolding 22 and
anmlding 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 d8cured between the nol ding and the
transition conductor. 10 The earth switch 52 will be explained. The earth
swtch 52 is constituted by a vacuum chanber 40, which conprises an upper
cerami c cylinder 33, a |lower ceramc cylinder 35, a lower seal ring 36 for
air-tightly sealing a lower part of the lower 5 ceramc cylinder 35, an
upper seal riTge 32Nty Wktah g Wi llsdes ignpmingrberTrardanth t4el t@per
cylinder 33, a novable contact 31 connected to a novable conductor 42, a
fi xed comtladts 8dnstdamtect ey tovachiimedheohducté 0y w3jcla behpowsed2arand a
shield 34. The fixed conductor penetrating through the |ower seal ring 10

36 is conmgeredetamt bec Pusidary 339nducivasr t2Bamikecybiadd e 35 0aduster 42
penetrating through the upper seal ring 38 is connected to an operator 54

via an i nsgdiatehg( 56ts SHQWD- B HNGMB callAnk 8- 1&wet haHtdeF tReOPSIEt e the
novabl e conductor 42 in vacuum the bellows 32 is fixed to the novabl e

condugt orc ang ;to éﬁ%rﬁ%gﬁr%lﬁ a%ealgoc;gé'ofr‘gsle;% Hhﬁ”éja od Ne; fixgdhcopductor 43

is connected to the i ng con so that the fixed conductor 43 is

[ h : ial . h ' ' i1, d of
he movait  CORBECEE TSt SR To bR Pt 0 RECAAN S Sa via an

i nsul at or .
31 connected to a movable conductor 42, a fixed contact 31°

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 insulator (not shown) as shown
in Fig. 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 ih
the same potential as the 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 insulating
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 A solidinsulationarea Y between the switches 51A, 51Bis filled



SIS

20 The switches 51A, 51B, earth switch 52, bushing conductor 12A, 12B are
integrally nolded with a thernosetting insulating resin such as epoxy
resin. That is, the switches and conductors are covered with solid

i nsul ation. The nolding 22 has a conddctive layer X on its entire surface
of earthed nolding 22. 25 A solid insulation area Y between the sw tches
51A, 51Bis filled 11 wth the solid insulation, which is essential for
securing safety of the unit vacuum switch. The solid insulation covers the
switches in the axial direction over the entire length of the axes of the
unit sw tehtlandhe heobpdr brsnbatbenat whheh nbyapracBtéahdlieroresigengThe space
above the switches 51A 51B is gastightly closed with the nolded lid 23,

whi ch i s saflet pfof ithsubatitngagater $wal tamd Hes soldohdostuilag iloayepvenst he
outer face in order to secure gas-tightness, seals 24 are provided to the
nol ded | i ehandvithehawlidi nipe?2dxidhedibédetdohi dv@s tias entine éenigah &6 23" in
the inner surface thereof to fit it in the nolding 22.. The nolding 22 is

i ntegral | yhaoldedoanthd singenskitah ethdyha opytd tihd eald RerdHeonoZdbieovering
the switches 51A, 51B, the operating rod and a portion covering the earth

swi t chy and, ?@Hé{‘bPQSJ@&é‘dU@BQrsEfg@e \A% o QetHQEEQE{:EHeEOglAfS peget kat es though

the nolded I1d 23 1nto the space ere the operating rod 16 is connected to

the —operating rpf, 14,849t e, SLAUCHUT 881 1 A2YNT hnYBRUYD fuisboBew 11 be

expl ai ned:

insulating material and has a conductive layer on the outer face
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 to fit it in the molding 22.
The molding 22 is integrally molded and is constituted by a
cylindrical portion 22' covering the switches 51A, 51B, the
operating rod and a portion covering the earth switch and
bushing conductor 12B.

15 ~ The operating rod 16 penetrates though the molded 1lid 23
into the space where the operating rod 16 is connected to the
operating rod 14.

A whole 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



e

One end of the bushing 11A forned by nol ding the bushing 20 conductor 12A
wth the resin 22 protrudes to a cable room66 below a switch unit room 65
for acconmodating the unit vacuum sw tches 100, and is connected to a bus
bar via bushing conductor 12A. The bdghing conductor 12B and the bushing
11B fornmed by 25 nolding the bushing conductor with resin 22 are connected
with 12 a load cable 12C in the cable room66. A current transfornmer 69 is
di sposed at the | ower part of the cable room An upper part of the switch
unit room65 is a panel room 67, which acconmpdates protection relays,
vol t age t& diesfbiardrlse 128 dinc thpeFpbARaieemMop bopRnFhELeRt osF#ys bnemer

di sconnection will be explained. Wien the novabl e contacts 5A, 5B cont act
with the 6% idedicmsrt a9Ah9B ovde pairth ef ridhe tcalsle nteorel osed state.

When the operator 53 works in the closed state, the operating 10 rod 16
lifts the transuppen ppetadvfngheodw26chhenebyrbomnbveist hepamgdbreomont act s
5A, 5B connected to the novabl e conductors 17A, 17B synchronously upward to
separat e §7,04nt88 ddoRho£0Nd aghrs thy:-tiBanse Diy s hecapenat t Agn £ ddrdér & her eby
to interrupt current. Though the transition conductor 25 is fixed by the
bolt 515 27.to the nolding 22. The novabl e conductors 17A, 17B can nove
because of the spring contacts 41 that work as a sliding contact, keeping
current

Performance of opening, closing and disconnection will be
explained. When the movable contacts 5A, 5B contact with the
fixed contacts 92, 9B, the main circuilt is in a closed state.
When the operator 53 works in the closed state, the operating
10 rod 16 lifts the transition operating rod 26 thereby to move

the movable contacts 5A, 5B connected to the movable conductors

172, 17B synchronously upward to separate from the fixed

contacts by means of the operating rod 16 thereby to interrupt

current. Though the transition conductor 25 is fixed by the bolt
156 27 to the molding 22.

The movable conductors 17A, 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 52, 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 172, 17B can move even if the transition
conductor 25 1is fixed because of the presence of the spring

25 contacts 41.



conduction during operation of the novable conductors. In case of

di sconnecti on operation, the operator nmechanism 20 53 noves, the novable
contacts 5A, 5B connected to the novable conductors 17A, 17B to nmake the
novabl e contacts nove upward to a podPtion of disconnection fromthe
breaki ng position . The novabl e conductors 17A, 17B can nove even if the
transition conductor 25 is fixed because of the presence of the spring 25
contacts 41. 13 El ectromagnetic repulsion force that generates in the
transition conductor and the novable conductor will be explained by
reference t ERgronagehicurernisiopwiorae chlcat gonduetes on the main
circuit, the electro-magnetic repulsion 5 force is induced. At the tine of
current c¢orcsdttion curdertor farenthee oustar cirdbiddaowsyilhr deggh t he novabl e
conductors 17A, 17B and the transition conductor 25. The current generates

magnet i ¢ hipalad iy Wd rielfe mdabite cagduet onBed 7Aur 2Bt aftohHein teadtsi ti on
conductor 25, and a magnetic repul sion force from 10 the magnetic field is

appl i ed &g DY Fat heVEa 80 dﬁc%lg; Phe &Nebhi8-REGREE BN ep ] icon a pair
of the fixed conductor 9A and novabl’e conductors 5A” and another pa|r of the

fixeds canguat ar; 9Raand 4 hacmyableneoneuctEeB a5 fadccoamDdal

separate vacuum chanbers "1 'Fabi 1Tt e unit vacuum SMAtCh IS
| mproved seven LL jone of; thgﬁpﬁguum ge%ﬁ%eéhg&n%%ka%lé GRlR.LRBYYT 5 nee the
17B and the transition conductor 25. The current generates
magnetic field around the movable conductors 17A, 17B and the
transition conductor 25, 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 S5A
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 similar to that of conventional vacuum valves and

25 very simple, it is very productive and its production cost will
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of novabl e conductor and fixed conductor, the structure of the vacuum
chanber is very sinplified. On the other hand, the structure of the vacuum
chanber disclosed in patent docunent 20 No. 1 is very conplicated because
the vacuum chambers for two vacuum sWttches are communi cat ed. Accordi ngly,
this vacuum chanber is |ess productive and has a high cost. On the other
hand, since the structure of the vacuum chanber of the enbodinent is
simlar to that of conventional vacuum valves and 25 very sinple, it is very
productive and its production cost will 14 be remarkably low. Since the
shape of RéhersRedilidRlchak@er in this enbodiment is cylindrical, it is
possible to increase a packing factor of the vacuum chanber in a vacuum
furnace for pincesshagshapevatuuhe Svabawhersamdper &f oflels sembegenenfber of
vacuum chanbers can be processed at one tine to | ower the production cost.
Furt her, i3 nyd inkeiskdpeiofis e ssdiemtohanbeeass saaekion yactermofd f or
shapi ng the vacuum chanber is needed to reduce a production cost. 10 In

thi s embadidrertuusi dicengas ihi ghtbeess piridiee spaCsr (gessingsiat eduanea)
above the vacuum swi tches (51A, 51B) is secured by seals 24, the operation

rod 1§ MayhtieORer atfthe #ARNI 01088 §iAHLRESS vaINGE hhfeHR 6kl b§p“ ngs
connected to each other are 15 diSposed at the step portions of the

ConneCt'%%é%géééHIaQQ&mEQ&ﬂ@ to lower the production cost.

Further, since the shape of the vacuum chamber is same,
only one mold for shaping the vacuum chamber is needed to reduce
a production cost.

10 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

256 repulsion force is induced as shown in Fig. 9. In this embodiment,



the ceramic insulating cylinders and the seal ring to cover the corner of
the ceramc cylinders, concentration of electric field at the connecting
portion of the ceramic cylinder with the seal ring will be alleviated. 20
In this enbodi ment, the transition codductor 25, which is in the potenti al
of the system is fixed to the nolding 22 by neans of the bolt 27.
Therefore, separation of the transition conductor 25 fromthe nol ding 22
can be prevented at the time of current conduction during which a strong
el ectromagnetic 25 repulsion force is induced as shown in Fig. 9. In this
enbodi nenthe t5ansheéibnansntiohorositenet drprshitadab Jyr éfeenabt yf Heneamtsdx f
menber. Therefore, the operation nmechanism 53 for holding the closed

posi ti on Theed Mate beare e rekaeh fcrbgnekinc58epukshendingcehe enssdde
operation nmechani sm 53 should have a very small holding 5 power. Thus, the

oper ati opJERENIN BCRRRELBRIC BABL] 0 81 Z80naghBt BAULEHODs 1 ShNESrddie hol di ng
power for closing operation and current conduction state is | owered,

d
el ectro- n ‘ rati i b i ) he
ragnet o e EhS ghed G o R B AR R e S Sk T ng g o
needeg 10 for tQ% gperation nechani sm.53 w || beblomered no only t the
Lime 81 ECOETIg I WHaF GMSORE: T hEOE IMEBTP LT it by BARENT o AS SR 5%sul 1, the
operation nechanjsm 53 can be a%so dq&nsized. Si nce ihe,s riqg contacts 41
that work as'% r?élcgﬁ]cﬁfhg SCOREatte BRI S RONAF 40Tt RLCESREaRETBT 19BN of the

nmovabl e conduct or , ‘
and current conduction state is lowered, electro-magnets of the

operation mechanism can be downsized. When the magnets are
downsized, a moving weight Will be lowered so that energy needed
10 for the operation mechanism 53 will be lowered not only at the
time of closing, but also at the time of circuit breaking. As

~a result, the operation mechanism 53 can be also downsized.
Since the spring contacts 41 that work as the sliding contact
are disposed at the contact portion of the movable conductor

15 17A, 17B with the transitioh conductor, the movable conductors
177, 17B can move to perform current conduction, interruption,

and disconnection, despite that the transition conductor 25 is
fixed to 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 conducteors 17A, 17B and fixed conductors 183,

18B can be unified respectively, instead of combining the

movable conductors and the fixed conductors as shown in the

25 embodiment.



15 17A, 17B with the transition conductor, the novabl e conductors 17A, 17B
can nove to performcurrent conduction, interruption, and disconnection,
despite that the transition conductor 25 is fixed to the nolding 22. The
transition conductor may be fixed byl@ny neans that sufficiently fixes the
transition conductor 20 to the nolding. Therefore, the operating nmechani sm
53 needs a snall power for operating the novable conductors 17A, 17B. The
novabl e conductors 17A, 17B and fixed conductors 18A, 18B can be unified
respectively, instead of conbining the nobvable conductors and the fixed
conduct ofscands oledimarHfe 25 enbodi ment. 16 Second Enbodi nent The second
enbodi nent is explained by reference to Figs. 3 and 6. In the first

enbodi nent, The spacedadoivedimental s explained sy todesréncegase tightly cl osed
with the nolded lid 23 and seals 5 24. In the second enbodi nent, the gas

i nsul at e® spPace I5thegaSrisgbhbydiheaed tMd Bpacéladyova ehaepliercstekias an

el ectrically conductive rubber di aphragm 48 one end of which is fitted to

the peri pharers &Be%ﬁlw@m:cplcmrerd PNt R hdholldkee MmadiNngnd2seand the
other end is fitted to the periphery 10 of the operating rod 16. O her

struckures, arg, Lép%ex r?é.é}ﬁbocfi%rfﬂ,r Sthee RN By £ S NGSa dde; & ubber

diaphragn148 'S xible, it follows 'the venent of the ‘operating rod 16,
whi l e ke%ﬁkﬂ%fﬁ%%f& tdsé%rW¥%h 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 ﬁhe 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.
200 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



t he rubber diaphragm 48 is electrically conductive, and since 15 it contacts
with the earthed nolding 22, the potential of the rubber diaphragmi48 is
also in the earthed potential, which is safe to workers or operators for

mai nt enance or inspection. Third Enbddi nent The third enbodi nent will be
expl ained by reference to Figs. 20 4 and 7. In the second enbodi nent, the
gas insul ated space above the main circuit swtches is closed wth the

el ectro-conductive rubber diaphragm 48, but in this enbodi nent, an

el ectrically conductive rubber bellows 50 was used. One end of the rubber
bel | ows periiphkirtyt efl tlve tdyeeperimphed 06. tOeheylpardrs eale pbetsame 25 22" of
the nol ding 22, and the other end is fitted to the 17 periphery of the

oper ati ngnr ethelpre@libers paltiosiiateditishe sanme as in the previous enbodi nents.
Since the rubber bellows has flexibility, it follows the novenent of the

operating rod;inMd It keepirg 8a31bwghhasFEIEREHi1iBysi DESrd B yibher bel | ows
is electrically conductive, it has an earthed poten¥|al which is safe for

o oAU P hog FRUELD RIS R T BT,
(D UBLL NSRS L :f;s'vzsséf%ﬁgf Lo S eohepla e, o4 1
Accordi n%atr(’)chterg %o%rern%nl w lc%onnecstalf%n fOfr Swoolrlkers or operators.
Fourth Embodiment
The fourth embodiment will be explained by reference to
Fig. 8. In this embodiment, the top and bottom of the unit vacuum
10 switch section 100 and the operating mechanism 53, 54 in the
previous embodiments are reversedly arranged top and bottom
thereof. According to this arrangement, connection of solid
insulated bus bars 60 between the adjacent 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 each phase
is molded with the molding 22, but it is possible to integrally
20 mold the unit 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.



i nsul ated bus bars 60 between the adjacent switch boards can be done

remar kably éasily. 15 Fig. 8 shows only the unit vacuum swi tch 100 shown in
the first enbodi nent, but the unit sm%}ch 100 shown in Figs. 5-7 are

enpl oyed for the fourth enbodi nent. t he above enbodi nents, the unit
switch 100 for each phase is nDIded with the nolding 22, but it is possible
tointegrally 20 nold the unit switches in non-segregated t hree phases.
According to this nolding, freedomof arrangenment of three phases is
increased so that it further contributes to downsizing of the swtchgear.

18 \What WEaEIéFnﬁéaF@e d11SA vacuum switch conmprising a main circuit vacuum
switch accommodated in a first vacuum chanber, an earth switch

accomdat ed?i Ha§uEBCcSHAT¢Rc GARPERARBEr 2 BN SEI6HeFal PR IFodYS teBnnect ed
to a novabl e conductor of the main circuit switch, a second operating rod
connect edarecampdeablelipoaddérsr vhcrhm Céambﬁrswﬁ@cﬁaréhdSalﬁﬁhdlng case
covering the first and second vacuum chanbers and the first operating rod,
wher ei n t heconpedatkedgim adseapadcoanoeart athenlwi 1t ,h aafii operaie rag iver rani sm and
10 the fixed conductors of the main circuit switch and earth switch are

connecs edcvhhBcbeght Bga cROELIST OF Sondhet @etef ized ndid Ratricuite siaitehgi rcui t
switch (100) conprises two vacuum switches (51A,
a second operating rod connected to a movable conductor of the
earth switch, and a molding case covering the first and second
vacuum chambers and the first operating rod, wherein the
operating rods are connectable with an operating mechanism, and
10 the fixed conductors of themain circuit switch and earth switch
are connected with bushing conductors,
characterized in that;
themain circuit switch (100) comprises two vacuum switches (51A,
51B) disposed separately in respective vacuum chambers (1A, 1B),
15 the movable conductors (174, 17B) of the two vacuum switches
are electrically connected by means of a conductive transition
conductor (25), and the movable conductors are connected to a
stiff transition rod (26), which is connected to the operating
rod, and wherein the movable conductors of the two vacuum
20 switches are operated synchronously via the transition

conductor.

2. The vacuum switch according to claim 1, wherein the space
between the vacuum chambers of the main circuit vacuum switches

25 is filled with the molding (Y).
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51B) di sposed separately in respective vacuum chanbers (1A, 1B), 15 the
novabl e conductors (17A, 17B) of the two vacuum switches are electrically
connected by nmeans of a conductive tr%Bsition conductor (25), and the
novabl e conductors are connected to a "“stiff transition rod (26) , which is
connected to the operating rod, and wherein the novabl e conductors of the
two vacuum 20 switches are operated synchronously via the transition
conductor. 2. The vacuum switch according to claim1l, wherein the space

bet ween the vacuum chanbers of the npin circuif vacuun)sw tches 51is
filled with tHe YRFHIRHETYICH 1352 R VAT Bw t ®h 4cc8PreF®yt B8l ai m 1
or 2, wherein the surface of the nolding is covered with a_conductive |ayer
(X) to edtthreheiding Aglding, lth‘éO‘('/%t?é%%rﬁlsW tec K oREEsdivitg LegeanyX of cl ai s
1 to 3, a space for accommopdating the operating rod for the novabl e

conduct orto ofatte Maeuumddiwngch is gas-tightly sealed with an

el ectro-conductive nolded lid (23) fitted to the nolding case. 10 5. The
vacuum switch according to any of clains 1 to 4, a space for accommobdating
the operating rod for the novable conductor of the vacuumswitch is

gas-tisghtd y eeakaduwnt Swat &h exddd @i e rReEnoner endiigfs whishs i g pxed to a
cylinder portion (22') of the nolding case and the other is fixed to the

peri pher yg of aég%ﬂﬂgaéQH§&?%%Q9ob@gating rod for the movable conductor

of the vacuum switch is gas-tightly sealed with an

electro~conductive molded 1id (23) fitted to the molding case.

10 5. The vacuum switch according to any of claims 1 to 4, a space
for accommodating the operating rod for the movable conductor
of the vacuum switch is gas-tightly sealed with a flexible
member one end of which is fixed to a cylinder portion (22'")
of the molding case and the other is fixed to the periphery of

15 the operating rod.

6. The vacuum switch according to claim 5, wherein the flexible
member is an electro-conductive diaphragm or an
electro-conductive bellows.

20
7. The vacuum switch comprising the vacuum switch according to
any of claims 1 to 5, a panel room accommodating measurement
instruments, a switch unit room accommodating the vacuum switch,
and a cable room accommodating bus bars.

25



6. The vacuum switch according to claim5, wherein the flexible nenber is
an el ectro-conductive di aphragm or an el ectro-conductive bellows. 20 7. The
vacuum swi t ch conprising the vacuum switch according to any of clains 1 to
5, a panel room accommodati ng measur erfént i nstruments, a switch unit room
accommodati ng the vacuum switch, and a cable room accommodati ng bus bars.
25 20 8. The vacuumswitch according to any of clains 1 to 5 wherein the
transition conductor is provided with holes through which the novable
conductors slidably penetrate into the gas insulating space. 5 9. The
vacuum swh t A ¥e6HEMNgYE bCR 136 GREAI N EPeRRY e IF 16 MEhé tR @cudifERARbers i s
constituted by an upper cerami c cylinder, a |lower ceramc cylinder, an
upper seathe iRt ePndichivs 1enarovldad whpehd@saimhe ogghi vaéeh a | ower
seal ring connected 10 to one end of the |ower ceram c cylinder, the other
ends of thiee mppablandohdwetrocer am dakbyyi peeesrbeengnbontded gaa a arc
shield. 10. The vacuum switch according to claim11, wherein the novable
conduct orsn@tiBatiggdsyacennected to the ends of the stiff 15 transition
conductor. 11. A vacuum sw tchgear conpri sing:
5

9. The vacuum switch according to claimyl, wherein each of the

vacuum chambers is constituted by an upper ceramic cylinder,

a lower ceramic cylinder, an upper seal ring connected to one

end of the upper ceramic cylinder, a lower seal ring connected

10 to one end of the lower ceramic cylinder, the other ends of the

upper and lower ceramic cylinders being bonded via a arc shield.

10. The vacuum switch according to claim 1, wherein the movable
conductors are rigidly connected to the ends of the stiff

15 transition conductor.

11. A vacuum switchgear comprising:
a plurality of unit vacuum switches each comprising main
circuit vacuunlswitches accommodated in a first vacuum chamber,
20 an earth switch accommodated in a second vacuum chamber, a first
operating rod connected to a movable conductor of the main
circuit switch, a second operating rod connected to a movable
conductor of the earth switch, and a molding case covering the
first and second vacuum chambers and the first operating rod,

26 wherein the operating rods are connectable with an operating



a plurality of unit vacuum sw tches each conprising main circuit vacuum
swi tches accommodated in a first vacuum chanber, 20 an earth switch
accomodated in a second vacuun1chanb5#, a first operating rod connected to
a novabl e conductor of the main circuth switch, a second operating rod
connected to a novable conductor of the earth switch, and a nol di ng case
covering the first and second vacuum chanbers and the first operating rod,
25 wherein the operating rods are connectable with an operating 21
mechani sm and the fixed conductors %f t he w% ncircuit swtch and earth
switch arBeEBARLERe PR (RO KPHL CHIYTR BT £ LBRIPALE &2 i RYEREE: the
main circuit switch conprises two vacuum swi tches disposed 5 separately in
respect i vengaeatihchdibeRsareheoRpegbre WébsRdhEEBABIoFORABCEME SYacuum
switches are electrically connected by neans of a conductive transition
conduct or¢chandctehézadvabl ehebnductors are connected to a stiff transition
rod, which is connected to the operating rod, and wherein the novable 10
conduct or shefmd fre diweudacsu it S dafiesi S5 toperatedn sytcdiranaddsbyseda t he
transition conductor; a panel room accommodati ng measuring instrunents; an

operatpr keparaceoRdatkBgeaniopefatuis FBRERBBESN tha &wwheheunit room
accommodating the unit vacuumswitch; 15 and a cable room accomodati ng
cabl es fop,HRGHBEE YACHHA +yo vacuum switches are electrically
connected by means of a conductive transition éonductor, and
the movable conductors are connected to a stiff transition rod,
which is connected to the operating rod, and wherein the movable
10 conductors of the two vacuum switches are operated
synchronously via the transition conductor;
a panel room accommodating measuring instruments;
an operator room accommodating an operating mechanism;
a switch unit room accommodating the unit vacuum switch;
15 and

a cable room accommodating cables for the unit wvacuum

switch.

12. The vacuum switchgear according to claim 11, wherein the
20 space between the vacuum chambers of the main circuit vacuum

switches is filled with the molding.

13. The vacuum switchgear according to claim 11 or 12, wherein
the surface of the molding is covered with a conductive layer

26 to earth the molding case.



switch. 12. The vacuum sw tchgear according to claim 11, wherein the 20
space between the vacuum chanbers of the main circuit vacuum swtches is
filled with the nolding. 13. The vacugyn swi tchgear according to claim 11 or
12, wherein the surface of the nolding is covered with a conductive | ayer
25 to earth the nolding case. 22 14. The vacuum swi tch according to any of
clains 11 to 13, wherein a space for accommodating the operating rod for
t he novabl e conductor of the vacuumswitch is gas-tightly sealed with a

flexible qenit}l Q{Qﬁuﬁ% J.chchV\QJ: Qraf %t)ée%n 8faClC%|Hll§19? OD?%t 'w% r% (PLf the

mol di ng case and e other 1S |xe er| eratlng r od.

15. The vacuum swi tchgear a rding.to claim erein. the ngenent of

Lhe uni t v SBHUR LAkt OF CPEMPEGer Bda LPEn CRRA “BOTEombor 6 o8 deg. movabid
conductor of the vacuum switch is gas-tightly sealed with a
flexible member one end of which is fixed to a cylinder portion

5 of the molding case and the other is fixed to the periphery of

the operating rod.

15. The vacuum switchgear according to claim 14, wherein the
arrangement of the unit vacuum switch is reversed top and bottom

10 sides.



