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1 TITLE OF THE | NVENTI ON: SW TCHGEAR OPENI NG CLOSI NG DEVI CE  DESCRI PTI ON OF
THE I NVENTION: 5 TECHNI CAL FI ELD: The present invention relates to a

swi tchgear opening/cl osi ng devi ce which noves a novabl e contact to three
positions, a closed position, an open position and a disconnection
position. 10 BACKGROUND ART: A power raceiving equipment is provided wth a
closed type switch board (referred to as a "switchgear") accommodating a
vacuumcircuit breaker to break a load current or circuit 15 fault current,

a disconnector and an earth switch to ensure an operator's safety upon

mai nt enancel I dOE hBRk upNYENTEENE 0ad, a detection unit to detect a system
vol tage and current, a protection relay, and the like. In this swtchgear,
vari ous iSWLTGHGBEAR n@PENTINGACBOBING. DERAUCEn addition to the conventional air
i nsul ation switchgear and a cubicle-type G S using SF6 gas, recently, solid
i nsul ation, conpressed air insulation, full vacuuminsulation and the |ike
are used fromthe viewoint of environnental considerations. Further,

downsi zi éERfPf%?ﬁsgﬁc?ﬁﬁg&ﬁ?gﬁ9?8ﬂgS’ the circuit 25 breaker, the

di sconnector and e ear S accel er at ed
5 TECHNICAL FIELD:

The present invention relates to a switchgear
opening/closing device which moves a movable contact to three
positions, a closed position, an open position and a
disconnection position.

10
BACKGROUND ART:

A power receiving equipment is provided with a closed
type switch board (referred to as a "switchgear" ) accommodating
a vacuum circuit breaker to break a load current or circuit

15 fault currént, a disconnector and an earth switch to ensure
an operator's safety upon maintenance and checkup of the load,
a detection unit to detect a system voltage and current, a
protection relay, and the like.

In this switchgear, various insulation methods are used.

20 In addition to the conventional air insulation switchgear and
-  a cubicle-type GIS using SF6 gas, recently, solid insulation,
compressed air insulation, full vacuum insulation and the like

are used from the viewpoint of environmental considerations.
Further, downsizing of the respective components, the circuit

25 breaker, the disconnector and the earth switch is accelerated



2 Dby the various insulation nethods, while a vacuum val ve where functions
of circuit breaker, disconnector and ground are integrated in a single
cont ai ner are proposed. Further, in this type of vacuumvalve, the three
functions 5 of circuit breaker, disconnector and earth switch are
switch-operated in three positions or faour positions by an opening/closing

device (for exanple, see Patent Docunent 1). [Patent Docunent 1] Japanese
Publ i shed Unexam ned Patent Application No. Hei 10-308145 10 In this type of
openi ng/ cl osi ng device, generally, a _ novable electric conductor and an

oper at i oPYdth@i 8T éBHFcénﬁPéatéBBﬁP%ﬁl%i? h ¥rilel@ YecHAm ¥mlvecYharag pl ural
cranks, a crank arm a link and the like. Accordingly, this |Iink nmechani sm
has a piWantinngﬂdﬁgCheo@Etsbneahgra flasgennecieor enhdigrounkd are t he

i ke. The pivotal coupling nmenber is coated with |ubricant such as grease.

The | ubrijgagrstedinli 4i etngiéecort apierohra pbedposedy.iod. As a result, the
resi stance at the pivotal coupling nenber is increased, and a high

oo ot S s LOyI0R e RS ey ORELAL AR, LEE GBS s one

of inpedinments'to ownsi zin he openin sing device er as the
above descri bed conventi.onal enin /cI05|n deV|%§§uses t he |votal

coupl ¥ ng A MICUi th RTRAKST a qhagij%nﬂ GheF 8nd| pakLh sWiLch@h&e |ike, a

| 0ss switch-operated in three positions or four positions by an
opening/closing device (for example, see Patent Document 1).
[Patent Document 1] Japanese Published Unexamined Patent
Application No. Hei 10-308145
10 In this type of opening/closing device, generally, a
movable electric conductor and an operation driving source are
coupled with a link mechanism including plural cranks, a crank
arm, a link and the like. Accordingly, this 1link mechanism
has a pivotal coupling members using a large number of pins
15 and the 1like.

The pivotal coupling member is coated with lubricant such
as grease. The lubricant is solidified after elapse of a long
period. As a result, the resistance at the pivotal coupling
member is increased, and a high operation force is required.

20 The increase in the operation force is one of impediments to
downsizing of the opening/closing device.

Further, as the above-described conventional
opening/closing device uses the pivotal coupling member
including a large number of links, pins and the like, a loss

25 of operation force is caused by distortion and looseness of



25 of operation force is caused by distortion and | ooseness of 3 these
parts, therefore the operation efficiency is not excellent. SUMVARY OF THE
| NVENTI ON: 5 The present invention has been made in view of the above
situation, and has an object to provide a swi tchgear opening/closing device
i n which the nunber of pivotal coupling nenbers in the |ink mechani smcan
be reduced and the efficiency of opening/closing operation can be inproved.
10 To attain the above object, the present invention provides a swtchgear
openi ng/ cl osi ng device capable of switching a novable contact to a first
posi t i onthesSe BT posiherHE R the topPeER pbRRt eBRLGLEACYedSeBPtt 0 a fi xed
contact, conprising: an operation |lever interlocked with the novabl e

cont act ; exceldfeintl5 t o whi ch abase of the operation lever is fixed; a first
operation mechanism coupled with the shaft, that sw tch-operates the
novabl e contact to the first position, the second position and the third
position; and a second operation nmechanismthat selectively swtches

bet ween ' d 20 novenent of the novabl e contact from
t he seco%yag¥§4?ghq%gm%ﬁigﬁﬁﬁ *position by the first operation nmechani sm
BRI EF DESCRI PTION OF THE DRAWNGS: Fig. 1 is a_side view including a partial
cross® sect i onafhe2Brofent THeh hirR faoRhBed Rede 1 ey ofi thaghave

openi ng/ cl osi ng
situation, and has an object to provide a switchgear
opening/closing device in which the number of pivotal coupling
members in the link mechanism can be reduced and the efficiency
of opening/closing operation can be improved.

10 Toattain the above object, the present inventionprovides
a switchgear opening/closing device capable of switching a
movable contact to a first position, a second position and a
third position with respect to a fixed contact, comprising:
anoperation lever interlockedwith the movable contact; a shaft

15 towhich abase of the operation lever is fixed; a first operation
mechanism, coupled with the shaft, that switch-operates the
movable contact to the first position, the second position and
the third position; and a second operation mechanism that
selectively switches between prevention of movement and

20 movement of the movable contact from the second position to

the third position by the first operation mechanism.

BRIEF DESCRIPTION OF THE DRAWINGS:
Fig. 1 is a side view including a partial cross sectional

25 view, showing the embodiment of the switchgear opening/closing



4 device of the present invention. Fig. 2 is a top view of the enbodi nent
of the switchgear opening/closing device of the present invention shown in
Fig. 1. 5 Fig. 3 is a cross-sectional view for explaining the internal
structure of the electromagnet in the first operation mechanism of the
enbodi mrent of the sw tchgear openi ng/ckosing device of the present

i nvention. Fig. 4 is a cross-sectional view for explaining the 10 internal
structure of the electromagnet in the second operation nechanism of the

enbodi nent of the swi t chgear openi cl osing device of the present
|nvent|oﬁeVFF& itd1ey qQﬁwﬂn%?gEl%Pevatlon including a partial cross
sectional view, show ng the enbodi nent of the switchgear 15 openi ng/cl osing
devi ce of the prAdsedtis rav&npi vhewRf) the embaddmenitond| the dewitehageaon
representing the open state in the enbodinent of the sw tchgear

openi ng/ epesiling /L iary deviibe PEesRdtpraBeat iaventi®n Ahibwnaifegigonal side
el evation for explaining the 20 power-on operation in the enbodiment of the

SWi tchge?r. openi ng/ cl osi ng device of the present invention. Fig. 8 is a
sectional side elevation representing the <closed state in the enbodi nent of

the it chgear gpening/ el osl ng . deviice, of, e E5EML b 1XEMEG" tne

internal structure of the electromagnet in the first operation
mechanism of the embodiment of the switchgear opening/closing
device of the present invention.

Fig. 4 is a cross-sectional view for explaining the

10 internal structure of the electromagnet in the second operation
mechanism of the embodiment of the switchgear opening/closing
device of the present invention.

Fig. 5 is a sectional side elevation including a partial
cross sectional view, showing the embodiment of the switchgear

15 opening/closing device of the present invention.

Fig. 6 is a sectional side elevation representing the
open state in the embodiment of the switchgear opening/closing
device of the present invention.

Fig. 7 is a sectional side elevation for explaining the

20 power-on operation in the embodiment of the switchgear
opening/closing device of the present invention.

Fig. 8 is a sectional side elevation representing the
closedstate in the embodiment of the switchgear opening/closing
device of the present invention.

25 Fig. 9 is an operation explanatory view for explaining



25 Fig. 9 is an operation explanatory view for explaining 5 maintenance of
the closed state in the el ectromagnet shown in Fig. 3. Fig. 10 is an
operation explanatory view for explaining the tripping operation of the
magnetic latch in the electromagnet 5 shown in Fig. 3. Fig. 11 is a
sectional side elevation for explaining the disconnection operation in the
enbodi nent of the sw tchgear opening/closing device of the present
invention. Fig. 12 is a sectional side elevation representing the 10

di sconnection state in the enbodi rent of the sw tchgear opening/closing
devi ce ofmaintenancsofi thencionedRtpatadn $he eldetyriomagniedwishgwnhénot her
enbodi nent of the swi tchgear opening/ closing device of the present

i nventiomrigFiy. 14 is a sectional side elevation for explaining the 15
operation of the third operation nmechani sm of the enbodi nent of the

EVJEE%F%E?HS°E%&“ g&b?%%%ﬁ?ﬁ?ﬁﬁk‘ﬁ%?o%g‘%%%%z%ﬁ’ﬁgét—“"%# PR o
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position wth respect to a flxed contact, conprising: a first operation
| ever 5i ntdrvgt kil k9 h 3he novabl e contact; a shaft to which

Fig. 11 is a sectional side elevation for explaining the
disconnection operation in the embodiment of the switchgear
opening/closing device of the present invention.

Fig. 12 is a sectional side elevation representing the

10 disconnection state in the embodiment of the switchgear
opening/closing device of the present invention.

Fig. 13 is a side view showing the other embodiment of
the switchgear opening/closingdevice of the present invention.

Fig. 14 is a sectional side elevation for explaining the

15 operation of the third operation mechanism of the embodiment
of the switchgear opening/closing device of the present

invention.

PREFERRED EMBODIMENTS FOR CARRYING OUT THE INVENTION:

20 One aspect of the present invention provides a switchgear
opening/closing device capable of switching a movable contact
to a first position, a second position and a third position
with respect to a fixed contact, comprising: a first operation
lever interlocked with the movable contact; a shaft to which

25 a base of the operation lever is fixed; a second operation lever



S A
25 a base of the operation |lever is fixed; a second operation |ever 6
coupled with the shaft; a first operation nmechanism coupled wth the
second operation lever, that switch-operates the novable contact to the
first position, the second position and the third position; and a second
operation nechanismthat 5 selectivelyésw tches between prevention of
novenment and novenent of the novable contact fromthe second position to
the third position by the first operation mechanism Further, the third

invention is a swi.tchgear _openingl¢losing device capable of switching a
rovabl o Coibaad WisH Sh8 EPALEd BoCLER broDeiALHER TOoheh samangoupioa

di sconnection position with respect to a fixed contact, conprising: a first
oper at i owitdy ¢the meganst kapeTa t hor hdevevabthagomwidch-gpsirgtes tthewhi ch a

base of the operation lever is fixed; a second operation |ever coupled with

t he shaf movatdld gbnepetato ahargdrani positsonouthedavdnd pbeitdomndnaper ati on
| ever, that switch-operates the novable contact to the cl osed position, the

open posiytydRp A ﬁ&ﬁ%p@@&taogegeﬁht bBBra®i8nd meehapd PefRid on

mechani sm that selectively swtches between prevention of novenent and
novenent of. the movabl e caontact fromthe open.position to the 20 third
o5t T on Sy e L BT he Hedfh PERTBRRIBRe PEa TR YERe 31 ot csent
invention is a switchgear opening/closing device capable of switching a
novabl e &gemant f £hg RPN CEETPRtthR Fe¢ord pRsht #PBcbAnect i on

the third position by the first operation mechanism.
Further, the third invention is a switchgear
opening/closing device capable of switching a movable contact
10 to a closed position, an open position and a disconnection
position with respect to a fixed contact, comprising: a first
operation lever interlocked with the movable contact; a shaft
towhichabase of theoperationleveris fixed; asecondoperation
lever coupled with the shaft; a first operation mechanism,
15 coupled with the second operation lever, that switch-operates
the movable contact to the closed position, the open position
and the disconnectionposition; anda secondoperationmechanism
that selectively switches between prevention of movement and
movement of the movable contact from the open position to the
20 third position by the first operation mechanism.

Another aspect of the present invention is a switchgear
opening/closing device capable of switching a movable contact
to a closed position, an open position and a disconnection
position with respect to a fixed contact, comprising: a first

25 operation lever interlocked with the movable contact; a shaft



position with respect to a fixed contact, conprising: a first 25 operation
| ever interlocked with the novable contact; a shaft 7 to which a base of
the operation lever is fixed; a second operation |ever coupled with the
shaft; a first operation nechanism coupled with the second operation

| ever, having an el ectromagnet to drive the novable contact to a closed
position direction 5 and a spring energy-stored in accordance w th novenent
of the novable contact in the closed position direction by the

el ectromagnet ; and a second operation_nmechani smthat selectively switches
between JHovRHERGPErS RIS LAt SHAGTREE BIxEfe ARRERALOREREREON  om ¢ he
open position to the 10 di sconnection position by an energy-storing force of
the sprinkgvemn eoepledsvwisbeithei shafschanifdmstroperation imeckawiser aspect
of the present invention provides the electromagnet of the first operation

mechani sreowpies @ivil thithekeogrd ope raddion Deeslr phhvideg 4 61&cxedmagastcore 15
when the novable contact is in the disconnection position, in the

above- mentd Qe d "M th&Pab1€ SbhthcBNed e c PSPEG p it EnPEESERE 1bAVENt i ON
provi des the second operation nechani smhas a binding rel ease nenber in

ol ect Pomiibe PRI 0B85 G- EBL E IR RETFaRDEF xS it B e

above-nentioned inventions. Further, a still another aspect of the present

i nvent i ofhovable contact in the closed position direction by the
electromagnet; and a second operation mechanism that
selectively switches between prevention of movement and
movement of the movable contact from the open position to the

10 disconnection position by an energy-storing force of the spring

in the first operation mechanism.

Further, still another aspect of the present invention
provides the electromagnet of the first operation mechanism
wherein its plunger is positioned outside its fixed iron core

15 when the movable contact is in the disconnection position, in
the above-mentioned inventions.

A still another aspect of the present inventionprovides
the second operation mechanism has a binding release member
in contact with an end side of the second operation lever and

20 anelectromagnet that move-operates the bindingrelease member,
in the above-mentioned inventions.

Further, a still another aspect of the present invention
provides a binding release member is a disk rotatably provided

on the lever operated with the electromagnet, in the

25 above-mentioned inventions.



provi des a binding release nenber is a disk rotatably provided on the |ever
operated with the el ectronmagnet, in the 25 above-nentioned inventions. 8
Furt her, another aspect of the present invention provides a binding rel ease
menber, which is a cam provided on the |l ever operated with the

el ectromagnet, in the above-nentioned sinventions. 5 Further, another aspect
of the present invention provides a device conprising: an earth switch; a
third operation mechanism that operates its novable contact; and an

i nterl ock nmechani sm that djsables power-on of the novable contact of the
earth switch JREthefe 8pAther §sPaGt ehehsrr s bdavendd oppranddassabl es
10 actuation of the second operation nmechanismwhen the earth swtch is
power ed- enpindiagcoedense member hevlsiettvrid epeantpmovidsaham she Leveany one of
the first to eighth invention. According to the present invention, since the

novabl e gpu¥acda afdth t ShOPEI8tt BEmMABABANI $/) #he GBURStheriticiied €ast 15
one |l ever, the nunber of |evers and pivotal coupling nenbers can be reduced,

and the LGRRéP@SﬁiQn efficiency of driving force by the operation nmechani sm

can be i&brovedﬁ urther, as the nechanical interlock between circuit

breaker and di sconnect or cgn be easi%% realized, the operation reliability
h & d

can b2 20 i nproVedi®HefBPFBEF AFPeL b SGeRIR SeF 1RVERtIORgREPV1des

adeviceéomprising:anearthswitch;athirdoperationmechanism
that operates its movable contact; and an interlock mechanism
that disables power-on of themovable contact of the earthswitch
when the contact is in the opening position Y2, and disables

10 actuationof the secondoperationmechanismwhentheearthswitch
is powered-on, inaccordancewith the second operationmechanism
in any one of the first to eighth invention.

According to the present invention, since the movable
contact and its operation mechanism are coupled via at least

15 one lever, the number of levers and pivotal coupling members
can be reduced, and the transmission efficiency of driving force
by the operation mechanism can be improved. Further, as the
mechanical interlock between circuit breaker and disconnector
can be easily realized, the operation reliability can be

20 improved.

Hereinbelow, a embodiments of a switchgear
opening/closing device of the present invention will be
described using the drawings. In the following, reference
numerals denote members set forth below:

25 l1---vacuum valve, 5---movable contact, 13---contact



"

openi ng/ cl osi ng device of the present invention will be described using the
drawings. In the follow ng, reference nunerals denote nenbers set forth

bel ow. 25 1---vacuum val ve, 5---nopvable contact, 13---contact 9 pressure
spring, 30--- position operation mechanism 31 --- first shaft, 40---first
operation nmechanism 41---electromagnet, in first operation mechani sm
42---trip spring, 70---second operation nechanism 71---electromagnet in
second operation 5 nmechanism 72---roller, 81---stopper pin, 100---earth
switch, 102---earth switch operation nechanism 108---interlock mechanism
Y1- - - cl opee ssugie spniny 230 -opprspddion apgratien mdcbanihsmc td lon pisrdt on Fi g

1 is a side view show ng the enbodi nent of the 10 sw tchgear

openi ng/ ghegitNgsdevigeralt 6perat esfnhetiyNEMONU]1 - FidledtFSmaghep M ew of
Fig. 1. Fig. 1 shows a case where the swtchgear is in an open state. A

1
{ixed o 86 o U g IRE L fork” OPE SPLEEE SbyEngp™90- L OsPRe ) 21:? 5

to a fixed contact 3 in the v uumvalve is stopped in thre S|t|ons
Fosed pOBEEAI O TEGTAR o aat T S ShT GRERSh e ISP CP AT
el ectric current, and a dlsconnectlon position Y3 to ensure an operator
saf ety mgmmisal,smge-muage &lchr sioppem@dn, 200 A- veaanbmssuintcti ner 4
conprises a ceram c cylinder 6, upper

102---earth switch operation mechanism, 108---interlock

mechanism, Y1l---closed position, ¥Y2---open position,
¥Y3---disconnection position
Fig. 1 is a side view showing the embodiment of the

10 switchgear opening/closing device of the present invention.
Fig. 2 is a top view of Fig. 1. Fig. 1 shows a case where the
switchgear is in an open state.

A vacuum valve 1 is connected to a power source or a load
(not shown) via a fixed side feeder 2A and a movable side feeder

15 2B. A movable contact 5 to a fixed contact 3 in the vacuum
valve is stopped in three positions, a closed position Y1 for
energization, an open position Y2 to break an electric current,
and a disconnection position Y3 to ensure an operator's safety
against a surge voltage such as thunder.

20 A vacuum container 4 comprises a ceramic cylinder 6, upper
and lower end plates 7 and 8, and a bellows 9. The operation
of the movable contact 5 is enabled while a vacuum-tight state
is maintained with the bellows 9. A movable conductor 10 and
the movable side feeder 2B are coupled via a flexible conductor

25 11, such that energization performance upon operation is



and | ower end plates 7 and 8, and a bellows 9. The operation

of the novabl e

contact 5 is enabled while a vacuumtight state is nmaintained wth the
bell ows 9. A novabl e conductor 10 and the novable side feeder 2B are
coupled via a flexible conductor 25 11, such that energization performnce
upon operation is 10 ensured. Upon coupling between a vacuumvalve 1 and a
3-position operation nechanism 30, an insulation rod 12 is inserted so as
to electrically separate a main circuit froma nmechanismb5 part. In this

enbodi ment, a contact pressure spring 13 to apply a contact

| oad to the

contact i®P§4k8dded in the insulation rod 12. The insulation rod 12,
coupled with a contact lever 33 fixed to a first shaft 31 via a pin 32,
oper at es t he n¥padyl eoupdrinarbeSwieenr ataacwam opelnat iloandf at hepdésitloshaft 31.
10 Note that as shown in Fig. 2, in this enbodinment, a 3-phase sw tchgear

I s descridipghatie\RdchdiEs R 6 eNan | 1iYSR1 4 €0ohSrodPpPhi £3biBséptéd so
si ngl e- phase openi ng/ cl osi ng device. The structure of the above- described 3

SRR b e T R e s R T e

shaft 31, a first operation nmechanism 40 for switch operation

cl osedl pdd%tonimt efbe ddEeN thoR (COMGROEPTEFHFUTE SRIAAH! 3 5& aPPHA

mechani sm 70 for switch operation between

10

15

20

25

a contact load to the contact is included in the insulation
rod 12. The insulation rod 12, coupled with a contact lever
33 fixed to a first shaft 31 via a pin 32, operates the movable
contact 5 by rotation operation of the first shaft 31.

Note that as shown in Fig. 2, in this embodiment, a 3-phase
switchgear is described, however, the present invention is
applicable to a single-phase opening/closing device.

The structure of the above-described 3-positionoperation
mechanism 30 will be described in more detail using Figs. 1
and 2.

The 3-position operation mechanism 30 comprises a first
shaft 31, a first operation mechanism 40 for switch operation
between the closed position Y1 and the open position Y2, and
a second operation mechanism 70 for switch operation between
the open position Y2 and the disconnection position Y3. The
first operation mechanism 40 has an electromagnet 41 and a trip
spring 42. In a coupling portion between the electromagnet
41 and an operation lever 44, a coupling member 43 to allow
circular motion of the operation lever 44 and linear motion

of the electromagnet 41 by rotation of the first shaft 31 is

bet ween t he



20 the open position Y2 and the disconnection position Y3. The first
operation nmechani sm40 has an el ectromagnet 41 and a trip spring 42. In a
coupling portion between the el ectronmagnet 41 and an operation |ever 44, a
coupling menber 43 to allow circular notion of the operation |ever 44 and
i near notion 25 of the el ectromagnet Yl by rotation of the first shaft 31
Is 11 provided. On the other hand, the second operation nechani sm 70
conprises a roller operation nmechanism 73 and an el ectronagnet 71 as its
driving saQurgc gs | ever 75 is supported rotatably 5 about a shaft 76, and a
rol | er 7?59¥#§9 i ded at one end of the lever 75 rotatably with a pin 78.
The roller 72 is in contact L wth a stopper _pin 81 provided on the end side
of a di sconnecProthe atbergd®anthe therserendroBeraheoni Be6RABAEMoA 0 ever 80
is fixed to the first shaft 31. 10 The other end of the above-described

| ever 75 compadiselsed rodildr pvipereltdcir neehaet sinl?3 Hrd shextectmywednétl and t he
| ever 75 are coupled via a coupling nmenber 74 for linear notion of the

el ectromgangls {tsaagdi¢ingusaureet.i o pévéhers eversufport e®eddt AGad¥y of a
shaft 76 is fixed to an upper part of the 15 electromagnet 71. Next, the

o1 Bhetls HLHARRL T IoSHld B A Yoot n £ EmOne! T2
the lever 75 rotatablywithapin 78. Theroller 72 is in contact
with a stopper pin 81 provided on the end side of a disconnection
lever 80. The rear anchor of the disconnection lever 80 is
fixed to the first shaft 31.

10 The other end of the above-described lever 75 is coupled
with the electromagnet 71. The electromagnet 71 and the lever
75 are coupled via a coupling member 74 for linear motion of
the electromagnet 71 and circular motion of the lever 75. A
bearing 77 of a shaft 76 is fixed to an upper part of the
15 electromagnet 71.
Next, thestructuresof theabove-describedelectromagnet
41 and the electromagnet 71 will be described using Figs. 3
and 4.
First, the structure of the electromagnet 41 will be
20 described using Fig. 3. A movable iron core, comprising a
plunger 50 and a movable flat plate 51, has a T-shaped cross
section. A stainless rod 52 is inserted through the plunger
50 and the movable flat plate 51, and fixed to the plunger 50

and the movable flat plate 51 with a nut 53.

25 A fixed iron core comprises an upper iron core 54, a side



First, the structure of the electromagnet 41 wll be 20 described using
Fig. 3. A novable iron core, conprising a plunger 50 and a novable fl at

pl ate 51, has a T-shaped cross section. A stainless rod 52 is inserted

t hrough the plunger 50 and the novable flat plate 51, and fixed to the

pl unger 50 and the novable flat plate;bl with a nut 53. 25 A fixed iron
core conprises an upper iron core 54, a side 12 |leg steel pipe 55, a
central leg 56, and a pernmanent nagnet bed 57. A coil 65 is provided inside
the fixed iron core. The plunger 50 is inserted through the center of the
coil 65. 1®9rstrpkImirel Por rmmEntadynked 536 i sard tadPromagenhempgnabtinent 5
magnet bed 57 so as to be opposite to the novable flat plate 51. A steel
pi pe 59 thed &ducellsakl Baghetprovided tiastilde ohest iteed tirorekegker.onpgaet i s
provi ded around the permanent magnet 58. The upper iron core 54, the side

I eg steely RiMfer30 e RSB thr Rt REGenberd T TheelcoR1PE529 ANd a

| oner steel plate 60 10 are held with a bolt 61 and a nut 62 and assenbl ed
to the electraomagnet 41. Further. the frip ri 42 is. held betweegn a
renber 63 TIHHIRET RETULE THIRE &5 oot 444 58 ERA RTENBPSRRd | n
Fig. 3) of the stainless rod 52. The nenber 63 is fixed to 15 the stainless
rod 52 windgnehRedh7 19«2S tRePSt PORPELECOL Ot HReagRevVabdesEipbeplate

el ectromagnet 71 will be described using Fig. 4. Afixed iron core
conprisesl. A steel pipe 59 to reduce leak magnetic flux to the outside

the electromagnet is provided around the permanent magnet 58.
The upper iron core 54, the side leg steel pipe 55, the permanent
magnet bed 57, the steel pipe 59 and a lower steel plate 60

10 are held with a bolt 61 and a nut 62 and assembled to the
electromagnet 41.

Further, the trip spring 42 is held between a member 63
and the lower steel plate 60 provided at an end (lower end in
Fig. 3) of the stainless rod 52. The member 63 is fixed to

15 the stainless rod 52 with a nut 64.

Next, the structure of the above-described electromagnet
71 will be described using Fig. 4. A fixed iron core comprises
three steel plates 85, 86 and 87, and two steel pipes 88 and
89. Two coils 90 and 91 are provided inside the core. When

20 the respective coils are excited, a plunger 92 moves in upward
anddownwarddirections. Theplunger92is fixedtoanoperation
shaft 93. As shown in Fig. 1, the upper end of the operation
shaft 93 is coupled with the other end of the lever 75. Further,
a return spring 94 is provided between the steel plate 85 and

25 the plunger 92.



three steel plates 85, 86 and 87, and two steel pipes 88 and 89. Two coils
90 and 91 are provided inside the core. Wien 20 the respective coils are
excited, a plunger 92 noves in upward and downward directions. The pl unger
92 is fixed to an operation shaft 93. As shown in Fig. 1, the upper end of
the operation shaft 93 is coupled witisthe other end of the | ever 75.
Further, a return spring 94 is provided between the steel plate 85 and 25
the plunger 92. 13 As shown in Fig. 5, an earth switch 100 is provided in

the fixed side,f 2A of,.th ti 1 sh in Figs. 1
and 2, A movabPE SOARCLRB100 b FBCRRELR BLLE IR0 ERrEarLara i carth

switch 100 is novably-operated by an earth 5 switch operation nmechani sm
102. ThetéarﬁJ'lcpt%q/israé%a peflari o ot Fespenti ieovpe YRyl vedoshtpwhalf t 103
provided in parallel with the first shaft 31, a contact |ever 104 provided
on the seadntigshdf and03, @& gpooabde teweact QD Ppwithdeespact o aefixwel shaft
103, a coupling rod 106 10 to couple the contact |ever 104 wth the novabl e

contact &BAtacdNEf AheEb8EhOSRINEH 100 1 SN Ssh Y bPetiecdRHAH d gy 105.

The el ectromagnet 107 in the earth switch operati on nechani'sm 102 1s coupl ed

thrnghesag%%%tg%;ﬁﬁgfé Eﬁ%éﬁa h m_f&fptronagnet 71 in the above-described

second operation nechani sm via ah interlock nechani sm 108. Wen the

novabl e contact 5 in the vacuumvalve is in the disconnection position
The earth switch operation mechanism 102 comprises a

second shaft 103 provided in parallel with the first shaft 31,
a contact lever 104 provided on the second shaft 103, a ground
lever 105 provided on the second shaft 103, a coupling rod 106
10 to couple the contact lever 104 with the movable contact 101,
and an electromagnet 107 coupled with the ground lever 105.
The electromagnet 107 in the earth switch operation
mechanism 102 is coupled with the operation shaft 93 of the
electromagnet 71 in the above-described second operation
15 mechanism 70 via an interlock mechanism 108. When the movable
contact 5 in the vacuum valve is in the disconnection position
¥3 as the position 3 to ensure an inspection operator's safety
against a surge voltage such as thunder, the interlock mechanism
108 enables power-on of the movable contact 101 to the fixed
20 contact of the earth switch 100 with the electromagnet 107.
Further, when the movable contact 5 in the vacuum valve is in
the open position Y2 as the position 2 to break an electric
current, the interlock mechanism 108 disables power-on of the
movable contact 101 to the fixed contact of the earth switch

25 100 with the electromagnet 107. Further, when the movable



Y3 as the position 3 to ensure an inspection operator's safety against a
surge vol tage such as thunder, the interlock nmechanism 108 enabl es power-on
of the nmovable contact 101 to the fixed 20 contact of the earth switch 100
with the el ectromagnet 107. Further, when the novable contact 5 in the
vacuum valve is in the open position Y2 as the position 2 to break an
electric current, the interlock nmechanism 108 di sabl es power-on of the
novabl e contact 101 to the fixed contact of the earth switch 25 100 with the
el ectromagnet 107. Further, when the novable 14 contact 101 is powered-on
in the ficentaoht hgl b$ powereadtbn imi théa fifRedt bentater béickheeehanhsm 108
di sabl es actuation of the electromagnet 71 in the second operation

mechani sngwPrchago | The A tertBEkOREcHBRDAR 508 G H0EY a3that iRIMok10 5
provided at a | ower end of the operation shaft 109 of the el ectromagnet

107, an i r 1,prQyi i ral | el ' C haft 103
bel ow t he{% e%?%%tﬁggﬁéén%?? Ragxeggl?’ S%f%&? 8\%% g&"fgﬁﬂnﬁé&gﬁ%%ﬁﬁq. and
coupled with a |l ower end of  the operation shaft 93 of the el ectromagnet 71

in the second T¥N@bdat tBR HRtHaRPhmeshpriin 1OPrempEasgi® PE2 bABvi ded on
the shaft 111 and engaged with the pin 110. Next, the operation of the
enbodidnerprovidéd aktbavéowezrcenBedfswheciopexatdpenisigf ddhgfiethiee of the
present invention will be described using Figs. 6 to 11. 15 Fig. 6 shows a
st at e whesEettfoi@ynbt el ®pNaacinbetrNoék&haft 111 provided in parallel

with the second shaft 103 below the electromagnet 107, a lever
112 provided on the shaft 111 and coupled with a lower end of
the operation shaft 93 of the electromagnet 71 in the second

10 operation mechanism, and two levers 113 and 114 provided on
the shaft 111 and engaged with the pin 110.

Next, the operation of the embodiment of the
above-described switchgear opening/closing device of the
present invention will be described using Figs. 6 to 11.

15 Fig. 6 shows a state where the movable contact 5 in the
vacuumvalve 1 is set in the open position Y2 to break an electric
current. In Fig. 6, the first operation mechanism 40 always
applies a clockwise rotation force to the disconnection lever
80 provided on the first shaft 31 with its trip spring 42 via

20 the coupling member 43.

In this arrangement, the stopper pin 81 provided on the
disconnection lever 80 is in contact with the roller 72, which
suppresses further clockwise rotation by the trip spring 42.
That is, movement from the open position Y2 to break an electric

25 current tothedisconnectionposition¥3 toensure theoperator's



vacuumvalve 1 is set in the open position Y2 to break an electric current.
In Fig. 6, the first operation nechanism 40 always applies a clockw se
rotation force to the disconnection |lever 80 provided on the first shaft 31
withits trip spring 42 via 20 the coupling nenber 43. In this arrangenent,
t he stopper pin 81 provided on the diggonnection |ever 80 is in contact
with the roller 72, which suppresses further clockw se rotation by the trip
spring 42. That is, novenent fromthe open position Y2 to break an electric
25 current to the disconnection position Y3 to ensure the operator' s 15

saf ety agdhety agedngd asurggeyelicagasudhuasidhungieheapre/prevgntrdte t hat
an interference point P by the contact between the stopper pin 81 and the

roller 72 is salot® thatoantiret@pposenee idet Poby theelctitaytpeeiveédn W th
respect to a straight line 5 connecting the rotation shaft 78 of the roller

72 with thge habber/fiRfa 1l Bﬁdlﬁi/@froigterp‘fﬁqrsdéeglﬁ’o btahgnlt‘?l\éef) pposhiesel vefs a

counterclockwi sé rotation force to its shaft . However, m)verrent

Suppt essdtt 95 (I (S S hTRara 71 e %[etspoeﬁtlé%‘Ph?ﬁgaﬁ@%éfiépsnce

point P, i.e., the open p05|t|on Y2 is ulated. Further, the open

posi t Pon CENReGt R égﬁ%%?'éﬂtwmﬁhacﬁfemlﬁﬁ)ghedfﬂeHﬁ 77 with U Ehéﬁided on a
bearing fixing nmenber of the shaft 76. Next, the operation (power-on

oper ati or)6 fobnthéelepen 75. Accordingly, the lever 75 receives a

counterclockwise rotation force to its shaft 76. However, as
movement of the plunger 92 of the electromagnet 71 coupled with
the lever 75 is suppressed with the steel plate 87, the position
10 of the interference point P, i.e., the open position Y2 is
regulated. Further, the open position Y2 can be adjusted with
the number of thin plates 95 provided on a bearing fixing member
of the shaft 76.
Next, the operation (power-on operation) from the open
15 position ¥2 to the closed position Y1 by the first operation
mechanism 40 will be described using Fig. 7.
As shown in Fig. 7, when the coil 65 of the electromagnet
41 is energized, an attraction force F1l acts on its plunger
50, then the plunger 50, the movable flat plate 51 and the
20 stainless rod 52 move upward in Fig. 7. The driving force is
transmitted to the first shaft 31 via the coupling member 43,
to rotate the first shaft 31 in the counterclockwise direction.
By this arrangement, the contact lever 33 rotates in the
counterclockwise direction, to move the movable contact 5 in

25 the direction of the closed position Y1. 1In the closed state,



15 position Y2 to the closed position Yl by the first operation nechanism
40 will be described using Fig. 7. As shown in Fig. 7, when the coil 65 of
the el ectromagnet 41 is energized, an attraction force FI acts on its

pl unger 50, then the plunger 50, the novable flat plate 51 and the 20
stainless rod 52 nove upward in Fig. 7Ae The driving force is transmtted to
the first shaft 31 via the coupling nmenber 43, to rotate the first shaft 31
in the counterclockwi se direction. By this arrangenent t he contact | ever
33 rotates in the counterclaockw se direction, nove t he_novabl e contact 5

in 25 t h&NG FEEPi FATHRI t4e 2RA0ERE %%‘%F@?Br?rﬁssqlfﬁ SRFIADddqateReth 16 the
trip spring 42 and the contact pressure spring 13 are both in energy-stored
state, iAnperprgitstaredrsbpeai Ny pprepariadionNos epeningonsyAken st at e
bet ween the stopper pin 81 and the roller 72 is cleared by the power-on

operation as shewe thatnthegcoftabtlonevete boEwpesi thensvbppde pohlgEr 72 does
not change since the plunger 92 receives a downward force by the return

spring 9%3 ptﬁ@erc’?if&f 7RG R 713ea @gréﬂe%we& Fdrﬂop%ratrfl.ornhﬁssél%vﬁl held in

t he cl ose osition to resist the energy-storing force

of the r| 42 and he contact pressure ri 3is re U|red of
Che 191 sifoSaeh: ton REERTRTSthg PREIGHCN 5 RO UIRT Thridss (1P

present enbodi nent, the attraction force of the permanent nagnet 58 |n t he
first op&hanoen sm@aﬁhgnplgngprQQZ receives a downward force by the

return spring 94 of the electromagnet 71.
As showninFig. 8, in the stateheld in the closed position
Y1, a holding force to resist the energy-storing force of the
10 trip spring 42 and the contact pressure spring 13 is required
of the first operation mechanism 40. To obtain the holding
force, in the present embodiment, the attraction force of the
permanent magnet 58 in the first operation mechanism 40, i.e.
a so-called magnetic latch is applied. As shown in Fig. 9,
15 attraction forcesFpandFpl act on the plunger 50 and the movable
flat plate 51 by a magnetic flux ® made by the permanent magnet
58 in the electromagnet 41. The total sum Fp + Fpl is set to
a level equal to or higher than the above-described spring
energy-storing force so as to maintain the state in the closed
20 position Y1.

Generally, an electric interlock is provided to prevent
the operation of the second operation mechanism 70 to disable
the disconnection operation when the switchgear is in the closed
state. Recently, as there are increasing safety improvement

25 needs, generally a mechanical interlock is also provided on



a so-called magnetic latch is applied. As shown in Fig. 9, 15 attraction
forces Fp and Fpl act on the plunger 50 and the novable flat plate 51 by a
magnetic flux 4) made by the permanent magnet 58 in the el ectronagnet 41.
The total sumFp + Fpl is set to a level equal to or higher than the
above-descri bed spring energy-storinglforce so as to maintain the state in
the closed 20 position Y1. Cenerally, an electric interlock is provided to
prevent the operation of the second operation mechani sm 70 to disable the

di sconnecti on o erat 0 en the n the cl gsed tate.
Rleiently,tI %F%}%P ﬁh+£g§?na§“%$ gi ﬁﬁF§9eﬁQﬁF o Sed§ > erally a

nmechani cal |nterlock is also provided on 17 the prem se of fallure of the
el ect ri ¢ 3 Rasokan oparakdonPenAny 3o peedinkhaprieaaniinvensdanin t he
present invention, as shown in Fig. 8, the interference by the contact
bet ween dme;rﬁimpmef Fiigh. &1, aihk tireterfidsend® by thearedtacttbetweéesed 5
state, such that even if the second operation nechanism 70 operates, the

first shaffe %Jco‘i‘ﬁﬂazt ?ﬁd*%‘iaéhé €R81ACE1 &r &L 130k ] ela¥dd!SACeHe afttaseas one

of the nechani cal | ocks between the circuit breaker and the
di scopnect,or "mhe {hP vable gﬁ act is.in_the,closed 05|t|o the

di sco ne(’,sﬁ%ﬁ? op%lil 19774 ﬁ eaecogdaapgﬁ&tl&% I Next

the operation (opening operation) fromthe closed position Y1 to the open
posi t i on OPeLAteHe the §ir§feshafp3l and the movable contact 5 are not

influenced. That is, one of the mechanical interlocks between

the circuit breaker and the disconnector, "when the movable

contact is in the closed position, the disconnection operation
10 1is disabled" is automatically realized.

Next, the operation (opening operation) from the closed
position Y1 to the open position Y2 by the first operation
mechanism 40 will be described.

In the opening operation, the energy-storing force of

15 thetripspring42andthecontactpressurespringl3isutilized.
A tripping operation of the magnetic latch will be described
using Fig. 10. The coil 65 in the electromagnet 41 is excited
in an opposite direction to that upon power-on operation, to
cancel themagnetic £l1ux ® of the permanent magnet 58, and reduce

20 theattraction force toact betweentheplunger 50 and the central
leg 56. The attraction force FP1l to act on the movable flat
plate 51, not depending on the excitation of the coil 45, is
almost constant. When the total sum of the attraction forces
FP + FP1 becomes lower than the energy-storing force of the

25 spring 42, theplunger 50 starts operation downward in the figure,



mechani sm 40 w Il be described. In the opening operation, the energy-storing
force of 15 the trip spring 42 and the contact pressure spring 13 is
utilized. A tripping operation of the magnetic latch will be described
using Fig. 10. The coil 65 in the electromagnet 41 is excited in an
opposite direction to that upon power-@n operation, to cancel the magnetic
flux P of the pernmanent magnet 58, and reduce 20 the attraction force to act
bet ween the plunger 50 and the central |eg 56. The attraction force FP1 to
act on the novable flat plate 51, not depending on the excitation of the
coi | 45, tps regiteze: thenomen staten shawn oktm|Fs@am ©f the attraction forces

FP + FP1 becones | ower than the energy-storing force of the 25 spring 42,

t he plunger 50Neikar,t shepepetabhon ojdivecshnect hen fomprret idiB) fxom aeor e t he
open state shown in Fig. 6. Next, the operation (disconnection operation)

from theqppy Q%iéh% ¥8 ttrga hagc%%@%a%tpeglwahw% %}%é&&d&econd

oper ati on I'TEC anism 7 describ usihg Fig t he open state

h Fi 11, whe d,
SO ?89'6%3?&@%5‘% aéﬂ véam rbeecf?eo%mfegtﬁi R ﬁﬁ? g Tagro et an

plunger 92. By this driving force the lever 75 and the roller 72 connected
Withs the | evednr 5hatePen §tate | hown 3@ FigecllonvwhsButheeoshadq ofo 76. By

this arrangenent, the roller 72 noves to a position indicated with an
al t er nat ¢hleoajjeabdomagnelio?l dashesitlddean attraction force F2 in an

upward direction in the figure acts on the plunger 92. By this
driving force, the lever 75 and the roller 72 connected with
the lever rotate in the clockwise direction about the shaft

10 76. By this arrangement, the roller 72 moves to a position
indicated with an alternate long and two short dashes line.
Fig. l2showsastateafter themovement, i.e., the disconnection
state.

As described above, the clockwise rotation force always

15 acts on the first shaft 31 by the trip spring 42 of the first
operation mechanism 40. Accordingly, the stopper pin 81 and
the roller 72 are always in contact point with each other during
the disconnection operation. The contact, i.e., the
interference point P is shifted downward in the figure by the

20 movement of the roller 72.

As a result, the first shaft 31 rotates in the clockwise
direction, and the movable contact 5 moves to the disconnection
position ¥3 via the contact lever 33. The disconnection
position Y3 is regulated with a position where the plunger 92

25 and the steel plate 85 of the electromagnet 71 collide with



Fig. 12 shows a state after the novenment, i. e. , the disconnection state.
As descri bed above, the clockw se rotation force always 15 acts on the
first shaft 31 by the trip spring 42 of the first operation nechani sm 40.
Accordingly, the stopper pin 81 and the roller 72 are always in contact
point with each other during the discbhnection operation. The contact,
i.e., the interference point Pis shifted dowmmward in the figure by the 20
novenent of the roller 72. As a result, the first shaft 31 rotates in the

cl ockwi s i r j.on, .he vabl e Iy di sconnecti on
posi ti on%\?f%vioﬁ%e' cépnit%gctﬁ%'e\%rquf ﬁ%%@%@%ﬁ%ﬁ?oﬁgvéggﬁ ion Y3 is
regul ated wth aifositipn where the plunger 92 25 and the steel plate 85 of
the el ec et otg P Laned 1’§P T FRAME OPREATIQN Nghanism
bidirectionally novable electromagnet is enployed in the second operation
mechani smo0,7Ghe hientereal detweerecbhe hepepenopdsiipnoX2Y2andndhehe

di sconnection position Y3 is automatically regulated with the 5 operation

range of dikedirmodt tomgoestitibhey8bys amtafdisiddidly Fegidkits@ ws thothé equi red.
Further, the contact between the stopper pin 81 and the roller 72 is

enpl oyed g | NGEd | ' Wi o freGid pon
nnven%nt&#%¥t e dpg%o‘%gggion §€g?292%@§gHFE'F?g?%%§? ?&eﬁ&iﬁiﬁihéuﬂ 50 of

the el ectlomadN&n 45 hd! Peohhieh OPRLREhR, "BRO2%Rhet between the

stopper pin 81 and the roller 72 is employed for smooth
disconnection operation with reduced friction upon movement.
In the disconnection state shown in Fig. 12, the plunger
10 50 of the electromagnet 41 in the first operation mechanism
40 exists lower than the permanent magnet bed 57, i.e., outside
the fixed iron core. Accordingly, evenif thecoil 65 isexcited
in the disconnection state, there is almost no magnetic flux
passing through the plunger 50 and no attraction force occurs.
15 That is, the mechanical interlock between the circuit breaker
and the disconnector, "when the movable contact is in the
disconnection position, the power-on operation is disabled"
is realized.
Next, the operation from the disconnection position ¥3
20 to the open position ¥2 by the second operation mechanism 70
will be described using Fig. 12.
As shown in Fig. 12, in the disconnection state, when
the coil 91 of the electromagnet 71 in the second operation
mechanism 70 is excited, a downward attraction force F3 acts

25 on the plunger 92. By the attraction force F3, the lever 75



40 exists | ower than the permanent magnet bed 57, 1. e. , outside the fixed
iron core. Accordingly, even if the coil 65 is excited in the disconnection
state, there is alnobst no magnetic flux passing through the plunger 50 and
no attraction force occurs. 15 That is, the nechanical interlock between the
circuit breaker and the disconnector,20when the novable contact is in the
di sconnection position, the power-on operation is disabled" 1is realized.
Next, the operation fromthe disconnection position Y3 20 to the open

Fro. 12, ke Bleat IRy s e TR AT FRar torlnd S 4 bRee bitn ool | "o1

of the electromagnet 71 in the second operation nechanism70 is excited, a
downwar d aqttaéteosh bt ct6 £3 Bcthissaprangempptingdie 52l1mr 7ReP@sReSct i on
force F3, the lever 75 20 and the roller 72 rotate-nove in the

count er cltiek witeoppedir pdni 6h imbmaritddie witdl thébroByerhupwardangeseeby t he
roller 72 pushes the stopper pin 81 in contact with the roller upward,

thereby e mpMable coORtast 5 nbves te the epen g@%iittii% ¥2. 5 Next, the
associ ati on between the disconnection position Y3 by the second operation

hapi 0 | ' ' Y | bed
Ueing Fig. 5. Wk ARk A A iy AR YhRERE AR Ao PR TEE (e

position Y% as.the position 2.to break an electric current, the | ever
Y3 by the second operation mechanism 70 and the earth switch

operation mechanism 102 will be described using Fig. 5. When
the movable contact 5 in the vacuum valve is in the open position
Y2 as the position 2 to break an electric current, the lever

10 113 in the interlock mechanism 108 is engaged with the pin 110
provided at the lower end of the operation shaft 109 of the
electromagnet 107, the power-on of the movable contact 101 to
the fixed contact of the earth switch 100 is disabled with the
electromagnet 107.

15 Further, when the movable contact 101 is powered-on in
the fixed contact of the earth switch 100, i.e., in the ground
state, asthe lever 114 inthe interlockmechanism 108 interferes
with the pin 110 provided at the lower end of the operation
shaft 109 of the electromagnet 107, the actuation of the

20 electromagnet 71inthesecondoperationmechanism70isdisabled.
On the other hand, as shown in Fig. 14, when the movable contact
5 of the vacuum valve 1 exists in the input position Y1 or the
open position Y2, as the pin 110 and the lever 113 interfere
with each other, the actuation of the earth switch operation

25 mechanism 102 is disabled. That is, the power-on operation



” y —o "

10 113 in the interl ock nmechanism 108 is engaged with the pin 110 provided
at the lower end of the operation shaft 109 of the electromgnet 107, the
power -on of the novable contact 101 to the fixed contact of the earth
switch 100 is disabled with the electromagnet 107. 15 Further, when the
novabl e contact 101 is powered-on in ghe fixed contact of the earth switch
100, i.e. , in the ground state, as the lever 114 in the interl ock
mechani sm 108 interferes wth the pin 110 provided at the | ower end of the

operation haft 1 of ,1he el ectromagnet 107, the actuyation of the 20

P ect r omthdie; sar b st b R §hePhE PSR A5 AtenR0 te GREIPLATS . on t he
ot her hand, as shown in Fig. 14, when the novable contact 5 of the vacuum
val ve 1 eadtfaintheme thepdisgesnecsaorioperakéonche it grousd ykatgs the pin
110 and the lever 113 interfere wth each other, the actuation of the earth

switch oparathnet 251o0weldabysthéO2niterdoskbmedhantiaim 1108 .t he power-on
operation 21 of the earth switch 100 in the closed state and the open

state, and funyded  thde fh SERENEELEDd8REFAbEAN elmBdamedtoUnd state, are
not allowed by the interlock mechani sm 108. Note that in the above-descri bed

Crbo o ey FRESLNRIELERTEME, POl kR 30 TAL s SR 2 0
T D T A en o 75 o P A e e dint Spesht LoR mechaatsm 70, however,

the roller 72 may be replaced with a partially-circular shaped

cam.

Further, the electromagnet 41 of the first operation

10 mechanism 40 and the electromagnet 71 of the second operation
mechanism 70 are arranged below the disconnection lever 80,
however, these electromagnets 41 and 71 may be arranged above
the disconnection lever 80 as shown in Fig. 13. 1In this case,
the operation rod is coupled with an intermediate part of the

15 disconnection lever 80.

Further, the electromagnet 71 of the second operation
mechanism 70 may be arranged in a direction orthogonal to the
actuation direction of the electromagnet 41 in the first
operation mechanism 40. Further, the electromagnetic

20 operation system is applied to the first operation mechanism
40, however, other operation system such as electric spring
system may be employed.

According to the above-described embodiment of the

present invention, even though the second operation mechanism

25 70 for disconnectionoperationisprovidedinthefirstoperation



Further, the electromagnet 41 of the first operation 10 nechani sm 40 and
the el ectronmagnet 71 of the second operation nechanism 70 are arranged
bel ow t he di sconnection | ever 80, however, these el ectromagnets 41 and 71
may be arranged above the disconnection |Iever 80 as shown in Fig. 13. In
this case, the operation rod is couplegd with an internedi ate part of the
15 di sconnection | ever 80. Further, the el ectromagnet 71 of the second
operation mechanism 70 may be arranged in a direction orthogonal to the
actuation direction of the electromagnet 41 in the first operation
mechani smeghandgn HG, thie eperatbengrbaracherdpéist odn thesitdmsts applied to
the first operation nechanism 40, however, other operation system such as
el ectri c opemarig ors yetckramissm B dnesoned. chacgedfmgmt thaheinbbhe-caseri bed
enbodi nent of the present invention, even though the second operation

nmechani s@ 25 pdk f1ororli SEdELdh e SREABEMON Tise PHBYbUEH iR the first
operation 22 nechanism 40, the operation characteristic of the first

oper at i 0 ARERANGHE 1t hdlfiise & 0L e G eal s 0MUEDTLn! Be! REGRGA sqlor2- POST Ui o
oper ati on nechani sm e problemin the “conventional devi cés such as
degradati gn ,of transm ssi on 5_efficienc¥6of operatiqgn force can be sol ved.

Furt her, e4& HENGHD RferoRf A BHORNHOFRE 3R BR 9914690t interfere with each

other in the closed state, even if the
Further, as the stopper pin 81 and the roller 72 do not

interfere with each other in the closed state, even if the
electric interlock is broken and the second operation mechanism
70 is operated, only the position of the roller 72 changes but

10 the first shaft 31 and the movable contact 5 are not influenced.
That is, one of the mechanical interlocks between the circuit
breaker and the disconnector, "when the movable contact is in
the closed position, the disconnection operation is disabled"
is automatically realized.

15 Further, as the plunger 50 of the electromagnet 41 in
the first operation mechanism 40 exists outside the fixed iron
core in the disconnection state, even if the electromagnet 41
is excited, no attraction force acts and the power-on operation
is not performed. That is, the other one of the mechanical

20 interlocks "when the movable contact is in the disconnection
position, the power-on operation is disabled" is also realized.
That is, according to the 3-position operation mechanism 30
of the present invention, the efficiency of the first operation
mechanism, of which a large current input and disconnection

25 duty are required, is improved, and further, the link member



electric interlock is broken and the second operation nechanism 70 is
operated, only the position of the roller 72 changes but 10 the first shaft
31 and the novable contact 5 are not influenced. That is, one of the
mechani cal interlocks between the circuit breaker and the di sconnector,
"when the novable contact is in the c3®sed position, the disconnection
operation is disabled" is automatically realized. 15 Further, as the

pl unger 50 of the electromagnet 41 in the first operation mechani sm 40
exists outside the.fixed iro 0 in the di sconnection _state, .even if the
of ect r ondgreeFpantead dnter logk hetvaen She SFEE0LE: B 4RRSF @M BoblY - on
operation is not perfornmed. That is, the other one of the nechanical 20

i nt er | oc 4 SCAREHAT ey AN te RYHTRAA i s AT N sbo RS i n$osthd on, t he
power -on operation is disabled" is also realized. That is, according to the
3- posi ti durdherat itdre nechizabh i 39, oéntbe pmpzewedi.nvention, the efficiency
of the first operation nechanism of which a large current input and

di sconnection 25 duty are required, is inproved, and further, the link
menber 23 for mechanical interlock between the circuit breaker and the

di sconnector is not required. Accordingly, downsizing, and further, the
reliability, can be inproved. 24 CLAIMS: 1. A sw tchgear opening/cl osing
devi ce, which



conprises: a first operating mechanism (40) having a driving menber (41)
and a neans for noving a novable contact to an open position or a

di sconnection position; a shaft (31) connected to the first operating
mechani sm the shaft being connected with a | ever (33) connected to a
novabl e contact (5) and a lever (80) cgpnected to the first operating
mechani sm (40); and a second operating nechani sm (70) conprising a driving
menber (71), a rotating nenber (72) that is not in contact with the |ever
(80) when the novable contact is in the closed position, but is in contact
with the F&#dMS:80) when the novable contact is in open and di sconnection

positions, a connecii 5 | I.S. rotatably.connecied.with the
rotating nenber —{ )%{ﬁﬁg@&#a@%@%ﬁ#&?%% ‘ieﬁf"ﬂﬂ 'ngW r‘r“s’er (71);
wherein tgg %t#ﬁ# ﬁgerating mechani sm (40) noves the novable contact from
t he cl ose % Tfo the open position and di sconnection position by the

el ons of o 4 gy BhREa Y AALRAIL G 88) BR\isAd R EREEE oL
movable  GpokRer "PXEY Ehd g AbITEESE MOWRG! hCRdVable contact
to an open position or a disconnection position;

a shaft (31) connected to the first operating
mechanism, the shaft being connected with a lever (33)
connected to a movable contact (5) and a lever (80)
connected to the first operating mechanism (40); and

a second operating mechanism (70) comprising a
driving member (71), a rotating member (72) that is
not in contact with the lever (80) when the movable
contact is in the closed position, but is in contact
with the lever (80) when the movable contact is in open
and disconnection positions, a connecting member (75),
which is rotatably connected with the rotating member
(72) at one end and is connected to a driving member
(71);

wherein the first operating mechanism (40) moves
the movable contact from the closed position to the
open position and disconnection position by the
actions of the driving member (41) and the spring (42),

the second operating mechanism (70) stops the
movable contact at the open position before the movable

contact moves to the disconnection position by



contacting the lever (80) with the rotating nenber (72). and the |lever (80)
I's noved down towards the rotating nenber (72) by the action of the driving
menber (71) to nove the rotating nenber (72) to thereby nove the novable
contact to the disconnection position, the second operating nmechani sm (40)
noves the novable contact fromthe di sgonnection position to the open
position by the action of the driving nmenber (71), wherein the rotating
menber (72) noves to nove up the Ilever (80) and nove down the |ever (33)
thereby to nove the novable contact to the open position, and the first

operati ng M@gbimﬂ#%@q\é\ﬁef%OWi!ﬂﬁtﬁ@‘fﬂaﬁfhgﬁﬁeﬁ\%f‘qwgy.Of the

driving menber (41) tTo the closed position by the action of the I Vi ng
menber (41jrclserdever (@0 JonkafoRsd @eWn itisva PEY itk ESPaR i{g) and

the lever (80). 2. The swi tchgear opening/closing device according t©0 claim

1, wherei nmgtbéet {72 BPTeRe iFcRidnS©Ff afHe diei ¢ihyg RteriBaRer(s7{#1, 71)
I ncl ude el ectro-magnets. ~ 3. The sw tchgear openi ng/cl 6si ng devi ce accordi ng

to claimio WEve the tobating membsr v( 12 )"eibethedbby i foves ailed

outsi de of the core of the el ectro-magnets. 4. The switchgear _
openi ng/ cl avEblevicentaet dtod the dligcordnedtidnf pddEtieppri ses a

third operating 26

the second operating mechanism (40) moves the
movable contact from the disconnection position to the
open position by the action of the driving member (71),
wherein the rotating member (72) moves to move up the
lever (80) and move down the lever (33) thereby to move
the movable contact to the open position, and

the first operating mechanism (40) moves the
movable contact (5) by the action of the driving member

- (41) to the closed position by the action of the

driving member (41) and separate the contact between

the rotating member (72) and the lever (80).

2. The switchgear opening/closing device according to
claim 1, wherein the rotating member is a disc, and

the driving members (41, 71) include electro-magnets.

3. The switchgear opening/closing device according to
claim 1, wherein a plunger of the driving member (41)

is located outside of the core of the electro-magnets.

4. The switchgear opening/closing device according to

claim 1, which further comprises a third operating



mechani sm connected to another shaft, for operating novable contacts of
earth switches, wherein the earth switches are provides with an interl ock
mechani sm (108) that stops operation of the second operating nechanism
when the novabl e contact (5) in the open position. 5. The sw tchgear
openi ng/ cl osi ng device according to claem 1, wherein the lever (80) in
noved down towards the rotating nenber (72) by the action of the driving
menber (71) to nove the rotating nenber (72) in a clockw se direction to

t her eby nove the novable contact (5) to the disconnection position, and the

i sconnect MG HRRTEbn GaPRE ek, andtnER: BRAEE o CERE, ARSFRE AT i ng
i rect i on MovAREECEOnRCES. BE BB ER 1 b ek e D) HRESRRART cby (o
move the mayAN ehe& UAS! provi8ed WithS'dnh ®interlock mechanism
(108) that stops operation of the second operating
mechanism when the movable contact (5) in the open

position.

5. The switchgear opening/closing device according
to claim l, wherein the lever (80) in moved down towards
the rotating member (72) by the action of the driving
member(71) to move the rotating member (72) in a
clockwise direction to thereby move the movable
contact (5) to the disconnection position, and

the second operating mechanism (40) moves the
movable contact from the disconnection position to the
open position by the action of the driving member (71),
wherein the rotating member (72) moves in an
unclockwise direction to move up the lever (80) and
move down the lever (33) thereby to move the movable

contact to the open position.



