- 1 - TITLE OF THE | NVENTI ON VACUUM SW TCHGEAR BACKGROUND OF THE

| NVENTI ON 5[ Fi el d of the Invention] The present invention
relates to a vacuum switchgear and, nore particularly, to a

swi tchgear, having a plurality of swi tches acconmobdated in a vacuum
container, that is preferably used as a power receiving and
distributing 10facility in a power system [Description of Related:
Art] A switchgear is provided as a power receiving and distributing
facility in a power distribution systemin a power system

Air-insul ated switchgears have been widel y- 15used as switchgears of
this type. To reduce their sizes, gas insulated switchgears, in which
SF6 gas is used as the insulating nedium are being used. However,
since the usHTHE OFe TRECINEENTEON he i nsul ati ng nedi um nay cause the
environment to be adversely affected, vacuum i nsul ated 20sw t chgears,

in which a WCHYM SUIEEBEGEAR t he i nsul ating

BACKGROUND OF THE INVENTION
5 [Field of the Invention]

The present invention relates to a vacuum switchgear
and, more particularly, to a switchgear, having a plurality
of switches accommodated in a vacuum contailner, that is
preferably used as a power receiving and distributing

10 facility in a power system.

[Description of Related Art]

A switchgear is provided as a power receiving and
distributing facility in a power distribution system in a
power system. Air-insulated switchgears have been widely

15 used as switchgears of thls type. To reduce their sizes,
gas insulated swiitchgears, in which SF6 gas is used as the
insulating medium, are being used. However, since the use
of the SF6 gas as the insulating medium may cause the
environment to be adversely affected, vacuum insulated

20 switchgears, in which a vacuum is used as the insulating
medium, have been proposed in recent years.

As an example of this type of vacuum insulated
switchgear, a double-break type switchgear is formed by
providing two fixed contacts and thelr corresponding

25 movable contacts in a vacuum contailner, as disclosed in



medi um have been proposed in recent years. As an exanpl'e of this
type of vacuuminsul ated swi tchgear, a doubl e-break type sw tchgear
Is formed by providing two fixed contacts and their correspondi ng

25novabl e contacts in a vacuum contai ner, as disclosed.in - 2 -
Pat ent Docunent 1. Pat ent Docunent 1: Japanese Patent Lai d-open
No. 2007- 14087 5SUMVARY OF THE | NVENTI ON Wth the

above- nenti oned vacuum i nsul ated sw tchgear havi ng the doubl e- break
type switch, the force of a contact pressure spring provided in an
operation unit needs to be sufficient to2pfoduce a contact force
determ ned fromthe 10val ue of a short-circuit current at an accident
so as to ensure electric conduction performance of the contacts in a
vacuum at nosEtEnd iDecumentatuum container. A force for operating the
operation unit then needs to match the force of the contact pressure
spring. 15The v&Rahent Poghment twi tJapgagsenBatent tIrliddapea No. 2007-

14087

5 SUMMARY OF THE INVENTION
With the above-mentioned vacuum insulated switchgear
having the double-break type switch, the force of a contact
pressure spring provided in an operation unit needs to be
sufficient to produce a contact force determined from the

10 value of a short-circuit current at an accident so as to
ensure electric conduction performance of the contacts in a
vacuum atmosphere in the vacuum container. A force for
operating the operation unit then needs to match the force
of the contact pressure spring.

15 The vacuum insulated switchgear having the above-
mentioned double-break type switch generates an
electromagnetic repulsive force in a connection conductor
that interconnects the two movable contacts disposed in the
vacuum container, in a direction to open the contacts. The

20 electromagnetic repulsive force acts on the operation unit
from the connection conductor through the contact pressure
spring.

To provide a contact force against the electromagnetic
repulsive force between the contacts, the force of the

25 contact pressure spring needs to be strong. When the force



menti oned doubl e-break type swi tch generates an'eléctronagnétrc

repul sive force in a connection conductor that interconnects the two
novabl e contacts di sposed in the vacuum container, in a direction to
open the contacts. The 20 el ectromagnetic repul sive force acts on the
operation unit fromthe connection conductor through the contact
pressure spring. To provide a contact force against the

el ectromagnetic repul sive force between the contacts, the force of

t he 25contact pressure spring needs to be strong. Wen the force - 3
- of the contact pressure spring is incréased, the operation unit

I ncluding the contact pressure spring needs to be enlarged, resulting
In an increase in costs. An object of the present inventionis to
provi de a 5veluthe swntesfepressabe espningedscdngneased: r o rranation
repul sive force generated in a connection conductor that

i nt er connect@nifpineduding that eentaql axessuFepspiing| negds pieient a
contact pressure spring from becom ng |arge. To achi eve the above

obj ect, a fiertangedontresnlEdngcinsan Ghore@senmiBwFe8hgear conprising a

vacuum cont ai ner, two
An object of the present invention 1s to provide a

5 vacuum switchgear enable to reduce an electromagnetic
repulsive force generated in a connection conductor that
interconnects two movable contacts placed in parallel and
prevent a contact pressure spring from becoming large.

To achieve the above object, a first invention concerns

10 a vacuum switchgear comprising a vacuum container, two
fixed contacts and two movable contacts for being in
contact with and out of contact with the fixed contacts
which are disposed in the vacuum container, and two
operation rods linked to the each movable contact,

15 respectively, characterized in that: a connection conductor
having a current collector for making electrical sliding
contact with the external surface of the each operation rod,
which is fixed to outlet parts of the vacuum containers,
from which extend the operation rod outwardly.

20 A second invention differs from the first invention in
that the connection conductor is fixed to the outlet parts
of vacuum containers by brazing.

A third invention differs from the first invention in
that the vacuum container is provided with two, a molded

25 portion is provided between the two vacuum containers, the



fi xed contacts and two novabl e contacts for beiﬁg in contact with and
out of contact with the fixed contacts which are disposed in the
vacuum container, and two operation rods |inked to the each novabl e
contact, 1b5respectively, characterized in that: a connection
conductor having a current collector for making electrical sliding
contact with the external surface of the each operation rod, which is
fixed to outlet parts of the vacuum containers, fromwhich extend the
operation rod outwardly. 20A second invention differs fromthe first
invention in that the connection conduttdr-is fixed to the outl et
parts of vacuum containers by brazing. A third invention
differs fromthe first invention in that the vacuum container is
provi ded wi taennggtianngpadactsdndia ifdxeds tpr the deeldrd moart ione bywe
vacuum contai ners, the - 4 - connection conductor is fixed to the
nmol ded port issFeyy oF 3ePthebriafiamiag €95t Shxing f the fqonnegtillea
connection conductor to the outlet parts of the vacuumcontainers. A
fourth inverROPERCHEPEf EPsthe AHtIRE Marde PE the rRBYH\RONLGARETEN t hat
the two operation rods are |linked to an insulative |inking nmenmber and
the insulative A fRuRERmiRpertian |ififers ram bher&tsdh tthitdiEsr ough
an insul ator.. Afifth invention differs fromthe first to third

i nventibns iiMVERALOPRIR WO Hpditist it810 PRATALI QN | Tk flifp 1inked to an

insulative linking member and the insulative linking member
is linked to an operation unit through an insulator.

A fifth invention differs from the first to third
inventions in that the two operation rods are linked to

10 non-conductive linking member and the non-conductive
linking member is linked to an operation unit.

A sixth invention differs from the first invention in
that one of the two fixed contacts and the corresponding
movable contact thereof and the other fixed contact and the

15 corresponding movable contact thereof are disposed in an
each insulated tube, respectively, and these insulated
tubes are placed in a common vacuum container.

A seventh invention differs from the first invention in
that the vacuum container is provided with two, one of the

20 two fixed contacts and the corresponding movable contact
thereof and the other fixed contact and the corresponding
movable contact therecf are disposed in an each insulated
tube, respectively., and the each insulated tube is placed
in the each vacuum container, respectively.

25 The present invention achieves a vacuum switchgear



10non-conductive |inking nmenber and the non-conductive |inking nenber
is linked to an operation unit. A sixth invention differs from
the first invention in that one of the two fixed contacts and the
correspondi ng novabl e contact thereof and the other fixed contact and
t he 15correspondi ng novabl e contact thereof are disposed in an each

i nsul ated tube, respectively, and these insulated tubes are placed in
a common vacuum cont ai ner. A seventh invention differs fromthe
first invention in that the vacuum container is provided with two,
one of the 20 two fixed contacts and theScorrespondi ng novabl e
contact thereof and the other fixed contact and the correspondi ng
novabl e contact thereof are disposed in an each insul ated tube,
respect i vel Whiy qane redarei A8 Ut eranasmeticprgpalsive tferesch
vacuum cont ai ner, respectively. 25The present invention achieves a
vacuum swi t cIRpaFated gn a,gprheehion sRdBICiRTeLBRE r BREGFRANRECTS two
repul sive force generated in_a connectiaon conductor that

i nt er connect®o¥ak-enGPREPELEoAR aR t LY er tFSaK EYBR oSkt ST and
can prevent a contact pressure spring frombecomng |large, so 5it is

possi bl e t o RFeXANR dafonharht PERSIHE SHEdMIhEEoR PECPBIRR Larga-néPeby

reduce costs, BRI EF DESCRI PTI ON OF THE DRAW NGS . .
5 it is possibhle to prevent an operation unit from becoming

large and thereby reduce costs.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a front view showing a longitudinal cross

10 section of a vacuum switchgear in an embodiment of the
present invention.

FIG. 2 is a front view showing a longitudinal cross
section of a vacuum switchgear in another embodiment of the
present invention.

15 FIG. 3 is a front view showing a longitudinal cross
section of a vacuum switchgear in yet another embodiment of
the present invention.

FIG. 4 is a front vlew showing a longitudinal cross
section of a vacuum switchgear in still another embodiment

20 of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
Vacuum switchgears in embodiments of the present
invention will be described with reference tc the drawings.

25 FIG. 1 is a front view showing a longitudinal cross



FIG 1 is a front view showing a | ongitudi nal ¢ioss 108&ction of a
vacuum swi t chgear in an enbodi nent of the present invention.

FIG 2 is a front view show ng a |ongitudinal cross section of a
vacuum swi t chgear in another enbodi nent of the present invention.
15FIG 3 is a front view showing a | ongitudinal cross section of a
vacuum swi t chgear in yet another enbodi nent of the present invention.
FIG 4 is a front view show ng a |ongitudinal cross section of a
vacuum swi t chgear in still another enbodi nent 20of the present

i nvention. DETAI LED DESCRI PTI ON OF THE FREFERRED EMBODI MENTS

Vacuum swi tchgears in enbodi nents of the present invention will be
described with reference to the drawings. 25FIG 1 is a front view
showi ng a | cegitden afl acyaseum swg tchgeari én an emkediments Wit &hgear in
an enbodi ment of the present invention. In the enbodi ment of the
vacuum swi t @rgsents Apvanthorn GIngthe hemkoginrgnt] ofothenyachuamyacuum
swi tchgear is a vacuum doubl e-break three-position type 5switch. To
achi eve doutfivtshggrrnghowmelis filiGoh 12 EBRpFYEESh ol \EXURI SReaVABKEUB
having two insul ated tubes 2, two fixed contacts 4, and two novabl e
contacts 5, SEHAFNGPARNTE A i Q@G SRuReL - RFeAK SHF AP tdoRt &¥Pewi t h

one of the two fixed contacts 4, the two fijixed contacts 4 and two

movabl & 10ctidets STk eyrs Beukyei Predeintye five E8AtShntcymprises

a vacuum container 3 having two insulated tubes 2, two
fixed contacts 4, and two movable contacts 5, each of which
is in contact with and ocut of contact with one of the two
fixed contacis 4, the two fixed contacts 4 and two movable

10 contacts 5 being disposed in the vacuum container 3.

In the embodiment, the vacuum container 3 having the
two insulated tubes 2 includes the two fixed contacts 4‘and
two movable contacts 5. A circumference around the vicinity
of the two fixed contacts 4 and two movable contacts 5,

15 including the two fixed contacts 4 and two movable contacts
5, is covered with an arc shield 2a. The outer
circumferential surface of the vacuum container 3 having
the insulated tube 2 is a molded part 6 made of epoxy resin
or the like. A conductive coating 6b is applied to the

20 outer surface of the molded part 6 to ground the vacuum
container 3, assuring safety when a contact is made.

One fixed contact 4, on the left side in FIG. 1, in the
vacuum container 3 is connected to a bus through a feeder,
and the other fixed contact 4 on the right side in FIG. 1

25 is connected to a cable head through another feeder.



In the enbodi nent, the vacuum container 3 haviné the two insul ated
tubes 2 includes the two fixed contacts 4 and two novabl e contacts 5.
A circunference around the vicinity of the two fixed contacts 4 and
two novabl e contacts 5, 15including the two fixed contacts 4 and two
novabl e contacts 5, is covered with an arc shield 2a. The outer
circunferential surface of the vacuum container 3 having the

I nsul ated tube 2 is a nolded part 6 nade of epoxy resin or the |ike.
A conductive coating 6b is applied to the 20outer surface of the

nmol ded part 6 to ground the vacuum conta¥ner 3, assuring safety when
a contact is nade. One fixed contact 4, on the left side in FIG
1, in the vacuumcontainer 3 is connected to a bus through a feeder,
and the ot her fikdedromtidon z2odn7tore thehtefd ¢gdden Whih 1195) s
connected to a cabl e head through another feeder. - 7 -

oper ati on rotpridusitivies Hef Linked tavtiheh one monahiei gentact |5 rﬂt@d tls

t he one novable contact 5 that is in contact with and out of contact
With the onelftisatasintdsh androuheof gantaicdevidhdtheierfiggg at i on
rod 7 on 5the right side, which is also conductive, is linked to the
ot her rovabl @hgttad o8 that 1pEt | Flden@id appthernereratiym aa dcon
with the other fixed contact 4 on the right side, respectively. Each
operat i ®n rother Thahtndddsut Whieh 1oraksn CPRAUGH SNt 1F nkinked fookhR a
metal bellows 8. Ends_qf the 10two %Peratlon rods 7 extendin

out war dl y Ofoqqﬁg'ggwﬁﬁﬂp contact 5 at is in contact with and out of

contact with the other fixed contact 4 on the right side,
respectively. Each operation rod 7 extends outwardly of the
vacuum container 3 through a metal bellows 8. Ends of the

10 two operation rods 7 extending outwardly of the vacuum
container 3 are linked together by a linking member 9,
which is insulative. The linking member 9 is linked to an
operation rod 11 having an insulated body 10. The operation
rod 11 is linked to an operation unit 13 through a contact

15 pressure spring 12.

A connection conductor 15 having current collectors 14
is fixed to the vacuum container 3 at outlet parts, from
which the two operation rods 7 on the left side and on the
right side extend outwardly, by brazing or another means,

20 the current collectors 14 making electrical sliding contact
with the two operation rods 7 and an external surface of
the vacuum switchgear.

Fach of the two movable contacts 5 on the left side and
on the right side is stopped by the operation rod 11 at

25 three positions Y1, Y2, and Y3, respectively; Y1 is a



container 3 are |linked together by a linking mefber 9, "Whi'ch i's

i nsul ative. The linking menber 9 is linked to an operation rod 11
havi ng an insul ated body 10. The operation rod 11 is linked to an
operation unit 13 through a contact 15pressure spring 12. A
connection conductor 15 having current collectors 14 is fixed to the
vacuum container 3 at outlet parts, fromwhich the two operation rods
7 on the left side and on the right side extend outwardly, by brazing
or anot her means, 20the current collectors 14 making el ectrical
sliding contact with the two operation-r®&ds 7 and an external surface
of the vacuum swi tchgear. Each of the two novabl e contacts 5 on the

| eft side and on the right side is stopped by the operation rod
11 at 25t hr eelqredd toosddivn, fop flewing a cagpeoti véRyisyaniopen - 8 -
cl osed position for flowng a current, Y2 is an open position for
shutting of fPegidiom £oat shuhblng ¢&f £hei sasmaptti apdpb3iis éh for
ensuring the safety of a check operator against a surge voltage
caused by, féiseonnestdnasppghiiehfor enspripgerhei onfety Af entsbgrkent
of the vacuum swi tchgear described above wi |l be_descri bed. The
novabl e contQRETraForn agRANSHi 8 cFUAIG FadagehEauB9ob¥r af 9% IagPlehe
operation unit 13 anong the three 10positions; closed position Yl for

fl owi ng® a cuk¥BHPiD@Ghe

An operation in an embodiment of the vacuum switchgear
described above will be described.

The movable contact 5 in the switch 1 is switched by
operations of the operation unit 13 among the three

10 positions;: closed position Y1 for flowing a current, the
open position ¥2 for shutting off the current, and the
disconnecting position Y3 for ensuring the safety of a
check operator against a surge voltage caused by, for
example, lightning.

15 When the movable contact 5 in the switch 1 is switched
to the closed position Y1 for flowing a current by
operation of the operation unit 13, that is, when the
movable contact 5 is brought into contact with the fixed
contact 4, a current flows into the connection conductor 15

20 through the collector 14. Since the connection conductor 15
is fixed to the vacuum container 3, an electromagnetic
repulsive force, which is generated in the connection
conductor. 15 in a direction to open the contacts 4 and 5,
is suppressed so that the force does not act on the

25 operation unit 13.



open position Y2 for shutting off the current, and the disconnecting
position Y3 for ensuring the safety of a check operator against a
surge vol tage caused by, for exanple, lightning. 15Wen the novabl e
contact 5in the switch 1 is switched to the closed position Yl for
flowing a current by operation of the operation unit 13, that is,
when the novabl e contact 5 is brought into contact with the fixed
contact 4, a current flows into the connection conductor 15 20t hrough
the collector 14. Since the connection conductor 15 is fixed to the
vacuum cont ai ner 3, an el ectronagnetic r2pul sive force, which is
generated in the connection conductor. 15 in a direction to open the
contacts 4 and 5, is suppressed so that the force does not act on the

25operation uni tACEPTAINGdyY, it is NRRBGRSFATY. trt epdapgn ety stanre oF

O 1 e RSB B e PRl i et Eocn

e B b e L o nd ISR B o it

it and reduce caQsts. FI I S front view.showi ng a

| ongi t udi nal® §v?e£PF8ﬁ'ofta%yggugﬁFgmfﬁcﬁﬂﬁﬁﬁb'q1t8ngPH8?ize the

S0 N UG SRR B s, gl e ETR LT
including it and reduce costs.

FIG. 2 is a front view showing a longitudinal cross
séction of a vacuum switchgear in another embodiment of the
present invention. In FIG. 2, elements identical or

10 equivalent to elements in FIG. 1 are denoted by the same
reference numerals, so their detailed explgnation will be
omitted. In this embodiment, one fixed contact 4 and one
movable contact 5 on the left side are placed in one vacuum
container 3 having an insulated tube 2, and the other fixed

15 contact 4 and the other movable contact 5 on the right side
are placed in ancther wvacuum éontainer 3 having an
insulated tube 2. A connection conductor 15 having current
collectors 14 is fixed to the vacuum containers 3 at outlet
parts, from which the two operation rods 7 on the left side

20 and on the right side extend outwardly, by brazing or
another means, the current collectors 14 making electrical
sliding contact with external surface of the two operation
rods 7 on the left side and on the right sigde.

According to this embodiment, an electromagnetic

25 repulsive force, which is generated in the connection



reference nunerals, so their detailed explanation will be omtted. In
this enbodi ment, one fixed contact 4 and one novabl e contact 5 on the
| eft side are placed in one vacuum container 3 having an insul ated
tube 2, and the other fixed 15contact 4 and the other novabl e contact
5 on the right side are placed in another vacuum contai ner 3 having
an insul ated tube 2. A connection conductor 15 having current
collectors 14 is fixed to the vacuumcontainers 3 at outlet parts,
fromwhich the two operation rods 7 on the |left side 20and on the
right side extend outwardly, by braziny ¥ -another neans, the current
collectors 14 making electrical sliding contact with external surface
of the two operation rods 7 on the |left side and on the right side.
Accor di ng t oceriuctamddi dBne, direetien rivhwpes: itheospaparss vé anst do
which is generated in the connection - 10 - conductor 15 in a
direction tol®pRiPRYRESSSheactbal e Bprqes dogspnessadtsent e t he
force does not act on the operation unit 13, as in_the enbodi nent
descri bed ab%E%§a¥ﬂPq1PnH§céSEsaﬁo§%i¥ﬂﬁaQWPOGFEQBﬁtd?ﬁ%rkkﬁﬂeﬂhove- s0
pressure spring 512 fron1being enlarged. It then beconmes possible to
Gownsi ze t et E AN, BOSSIPISSER | PEFUSH taridbet RERSBEE MPTOTS A tSPEING
includipg it agg requce cosis. Ig additbon, accorm|5§# t hi.s
enbodi nént, thetSAR ofifafhards ddn tHEN nBRCIRRS B e T@asily

than in the nbod'negﬁlshomg ig 10FI G 1. . E#Gi % is a front, view
showi ng a | NP U " FEREAEEPTHIH® SRFACTunt s/l ct’b%a‘i‘p‘?rr?
anot her enbodi ment., af th resent_iLnvepntion. Ln Fl lLenent s
i denti cal oru%&ﬁﬁizﬂﬁﬁé?u %Hgléﬁe%?é F?1Wﬁ%a??sfsandﬁiE%FE%GQHOted by
t he 15 sane nce .nupet al . ir t ail ex aga%' w_ll . be
omtted. In %é#é?éi %b&?nenﬁg %ﬂ%aiP&gﬁhcgﬁgachﬁgﬁn 8%ne ﬁ%sa |an be
contact 5 o i r N san a i 3 .
havi ng an i rr]}nsa{x}flgﬁ ecg:f u:rggeﬂgfgaﬁ%lg%%ge%k*grﬁf ?Qédg@gﬁég@ f'zfl %ﬁ{aﬂ % pe
ot her pgpvablgrgontact 5 on the right side 20are placed in another
vacuum cont al ner 3 having an

FIG. 3 is a front view showing a longitudinal cross

section of a vacuum switchgear in yet another embodiment of
the present invention. In FIG. 3, elements identical or
equivalent to elements in FIGs. 1 and 2 are denoted by the
15 same reference numerals, so their detailed explanation will
be omitted. In this embodiment, one fixed contact 4 and one
movable contact 5 on the left side are placed in one wvacuum
container 3 having an insulated tube 2, and the other fixed
contact 4 and the other movable contact 5 on the right side
20 are placed in another vacuum container 3 having an
insulated tube 2. A connectlion conductor 15 having current
collectors 14 is fixed tc the vacuum containers 3 at outlet
parts, from which the two operation rods 7 extend outwardly,
by using a fixing means 16 such as a screw at a molded part

25 6a between the vacuum containers 3, the current collectors



i nsul ated tube 2. A connection conductor 15 havfng current collectors
14 is fixed to the vacuumcontainers 3 at outlet parts, from which
the two operation rods 7 extend outwardly, by using a fixing neans 16
such as a screw at a nol ded part 256a between the vacuum cont ai ners
3, the current collectors 14 nmaking electrical sliding contact with
the two operation rods 7 on the left side and on the right side and
an external surface of the vacuum sw tchgear. According to this
enbodi ment, an el ectromagnetic 5repul sive force, which is generated
in the connection conductor 15 in a dirddtiron to open the contacts 4
and 5, is suppressed so that the force does not act on the operation
unit 13, as in the enbodi nents descri bed above, so it becones

possi bl e t o ¥ @g&kingt pdegbhicat Pricding eonfapti whth Ahe dmodbepegyation
enlarged. It then becones possible to downsize the contact pressure
spring 12 arf®dshd epefhei dofuriidel andhenudhagrighbirtidednde adosts. In
addition, according to this enbodiment, the use of the fixing neans
16, such as @¢ieEPal; sBREBFR°F Hde ymeem sHikehdrR T or 15 to 15be
further securely fixed to the vacuum containers 3, inproving the
reliability of tARCOFALBE porthbh emppdimentynfRoflartkemagneidce
manuf act ured nor.e easilﬁ than in the enbodinment shown in FIG 1. FIG

4 i's a%rontTARRIEROTPHEE a TS th§di9fBeTAF§dsin the connection

conductor 15 in a direction to open the contacts 4 and 5,
is suppressed so that the force does not act on the
operation unit 13, as in the embodiments described above,
so it becomes possible to prevent the contact pressure

io0 spring 12 from being enlarged. It then becomes possible to
downsize the contact pressure spring 12 and the operation
unit 13 including it and reduce costs. In addition,
according to this embodiment, the use ¢f the fixing means
16, such as a screw, enables the connection conductor 15 to

15 be further securely fixed to the vacuum containers 3,
improving the reliability of the fixed portion. The vacuum
container 3 can be manufactured more easily than in the
embodiment shown in FIG. 1.

FIG. 4 is a front view showing a longitudinal cross

20 section of a vacuum switchgear in still another embodiment
of the present invention. In FIG. 4, elements identical or
equivalent to elements in FIG. 3 are denoted by the same
reference numerals, so their detailed explanation will be
omitted. In this embodiment, one fixed contact 4 and one

25 movable contact 5 on the left side are placed in one vacuum



20section of a vacuum swi tchgear in still anot her enbodi nent of the
present invention. In FIG 4, elenments identical or equivalent to
elenments in FIG 3 are denoted by the sane reference nunerals, so
their detailed explanation will be omtted. In this enbodi nent, one
fixed contact 4 and one 25npvabl e contact 5 on the left side are

pl aced in one vacuum - 12 - container 3 having an insulated tube 2,
and the other fixed contact 4 and the other novable contact 5 on the
right side are placed in another vacuum contai ner 3 having an

i nsul ated tube 2. A connection conductol215 havi ng current
5collectors 14 is fixed to the vacuumcontainers 3 at outlet parts,
fromwhich the two operation rods 7 extend outwardly, by using a

fixi ng nmeanscogainerx 3shavirngean ainsnlatledediupar 2. candcthge @rthelye fixed
vacuum containers 3, the current collectors 14 nmaking el ectri cal
sliding conteiitagt 4 arderhal oWRT mavabder conbachod oprerthe grighddsige
on the left side and on the right side. An end of each operation rod
7 is |inked 3% tHE&SKEGn1BoABYERE Y VAGWI F§RfRERRF 9 having gicording to
t his enbodi nent, an el ectromagnetic repul sive force, which is
gener at ed i ntFEAEEINEEPR oA 15 GRANEESEOR SCPRAUCTAT dSt PAN1RE SRpEFetthe
contacts 4 and 5, is suppressed so that the force does not act on_the
oper at idn urfiellestogs ih iR B Eithdhes Vasur st aNRRE 318§ outlet

generation of a simlar gggﬁtronagnetic repul sive force . in the

l'i nki ng memBAT ¢ 5o WBEGR, thee WO SQpeTa fReds 7 extend outwardly,

by using a fixing means 16 such as a screw at a molded part
6a between the vacuum containers 3, the current collectors
14 making electrical sliding contact with external surface

10 of the two operation rods 7 on the left side and on the
right side. An end of each operation rod 7 is linked to the
non-conductlve linking member 9.

According to this embodiment, an electromagnetic

repulsive force, which 1s generated in the connection

15 conductor 15 in a direction to open the contacts 4 and 5,
is suppressed so that the force does not act on the
operaticn unit 13, as in the embodiments described above,
and generation of a similar electromagnetic repulsive force
in the linking member 9 can be suppressed, so it becomes

20 possible to prevent the contact pressure spring 12 from
being enlarged. It then becomes possible to further
downslze the contact pressure spring 12 and the operation
unit 13 including it and reduce costs. In addition,
according to this embodiment, the use of the fixing means

25 16, such as a screw, enables the connection conductor 15 to



20possi bl e to prevent the contact pressure spriﬁg 12 from bei ng
enlarged. It then becones possible to further downsize the contact
pressure spring 12 and the operation unit 13 including it and reduce
costs. In addition, according to this enbodi nent, the use of the
fixing means 2516, such as a screw, enables the connection conductor
15 to - 13 - be further securely fixed to the vacuum containers 3,
inproving the reliability of the fixed portion. The vacuum cont ai ner
3 can be manufactured nore easily than in the enbodi nent shown in
FIG 1. 5The above arrangement in which3he Iinking menber 9 is

non- conductive can al so be applied to the enbodi mrents shown in FIGs.
1 to 3. Wien the arrangenent is applied, the insulated body 10
attached to Pafwpdea iseguredy 11ixed 1R the yafau@dconrimEs b 1. A
vacuum swi t chgear conprising: a vacuum container (3); . two fixed
contacts (4)iBRRPVRG ﬁﬁ@aEPgiéB%%%Eiéﬁiﬁyef5#x5€iH@rf%o%onFE@tVﬁFF?W

and out of contact with the fixed contacts (4) which are disposed in
t he vacuun1c?9ﬂ§9%ﬂ9r @BFanaHa manufactured more easily than in the

embodiment shown in FIG. 1.

5 The above arrangement in which the linking member 9 is
non-conductive can also be applied to the embodiments shown
in FIGs. 1 to 3. When the arrangement is applied, the
insulated body 10 attached to the operation rod 11 can be
eliminated.
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two operation rods (7) linked to the novable contacts (5),
respectively, characterized by a connection conductor (15)
having a current collector (14) for naking electrical sliding contact
with the external surface of each operation rod (7), and being fixed
to outlet parts of the vacuum contai ng4-(3), fromwhich the operation
rods (7) extend outwardly, and in that the two operation rods
(7) are linked to a nonconductive |inking nmenber (9) disposed outside
t he vacuum contai ner (3), and the non-conductive |inking nenber (9)
is linked to an operation unit (13). 2. The vacuum sw t chgear
according to claim1, wherein the connection conductor (15) is fixed
to the outlet parts of the vacuum container (3) by brazing. 3. The
vacuum swi t chgear,  according to claim1 or 2, wherein two vacuum
containers (3) a&rt*P#bvided, - 15 - a nol ded portion (6) is
provi ded between the two vacuum containers (3), and t he
connection conductor (15) is fixed to the nolded portion (6) by a
screw orj anothef, &ast eniitGHREkeeohgEifingng the connection conductor
(15) to the outlet parts of the vacuum containers (3). 4. The vacuum
SwW t chgear actoraingr tcewnaryiner ¢Baknms 1 to 3, wherein the

non- conductive |inking nmenber (%é)is | inked to the operation un

(13) through tare i fistAcht M Y30 Re &&Euﬂﬁ?éﬁ#?cﬁﬁBﬁFcﬁﬁcéPHi%arto
O i SR 70 Yo ML PRGcEoUeaR S yaad Lo,
e e SRS merTRRD s spaBeacin s e hsaaned o) rang
pl aced in a q@ETOFpAAAELA CoBdal N (3hked6.toThehey ancuabbav tohbeats
according to any of clains 1 to 4, wherein
{5), respectively,
characterized
by a connection conductor (15) having a current collec~-
tor (14) for making electrical sliding contact with the ex-
ternal surface of each operation rod (7), and being fixed to
outlet parts of the vacuum container (3), from which the op-
eration reds (7) extend outwardly, and
in that the two operation rods (7) are linked to a non-
conductive 1linking member (9) disposed outside the vacuum

container (3), and the non-conductive linking member (9) is

linked to an operation unit (13).

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

connection conductor (15) is fixed to the outlet parts of the

vacuum container (3} by brazing.

3. The vacuum switchgear according to claim 1 or 2, wherein

two vacuum containers (3) are provided,



two vacuum contai ners (3) are provided, one of the two fixed
contacts (4) and the correspondi ng novabl e contact (5) thereof and
the other fixed contact and the correspondi ng novabl e contact thereof

are disposed in an insul ated tube (2);s5ctespectively, and each
i nsul ated tube (2) is placed in one of the two vacuum containers (3),

respectively.

a molded portion (6) is provided between the two vacuum
containers (3), and

the connection conductor {(15) is fixed to the molded
portion (6) by a screw or another fastening member for fixing

the connection conductor (15) to the outlet parts of the vac-

uum containers (3).

4. The vacuum switchgear according to any of claims 1 to 3,
wherein the non-conductive linking member {9) is linked to

the operation unit (13) through an insulator (10).

5. The vacuum switchgear according to claim 1, 2 or 4,
wherein one of the two fixed contacts (4) and the correspond-
ing movable contact (5} thereof and the other fixed contact
and the corresponding movable contact thereof are disposed in
an insulated tube (2), respectively, and these insulated

tubes (2) are placed in a common vacuum contziner (3).

6. The vacuum switchgear according to any of claims 1 to 4,

wherein

two vacuum containers (3) are provided,

one of the two fixed contacts (4) and the corresponding
movable contact (5) therecf and the other fixed contact and
the corresponding movable contact thereof are disposed in an

insulated tube (2), respectively, and

each insulated tube (2) is placed in one of the two vac-

uum containers (3), respectively.



