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 t chgear opening/cl osing 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 receiving equipnment 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 di sconnector and an earth switch to ensure an operator's safety upon
mai nt enafd&LEN P BEKINENTHAN] oad, a detection unit to detect a system
vol tage and current, a protection relay, and the like. In this swtchgear,
vari ous SWITICHGEAR GRENING ACIOIENG . DEVICE N addition to the conventional air
insul ation switchgear and - a cubicle-type G S using SF6 gas, recently,
solid insulation, conpressed air insulation, full vacuuminsulation and the
like are used fromthe viewpoint of environnental considerations. Further,

gpvvnsi zi BgS%fRItﬂgel Ppﬁeclt]#yelmﬁﬂwgs, the circuit 25 breaker, the
i sconnector and the ear swtch 1s accel erated
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 by 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 four 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 opening/closing device, generally, a novable electric conductor and an
oper at i oORYdFRG | YRF 58F d st igupeddrads-h vRilienR veewahi s yedihedieng pl ur al
cranks, a crank arm a link and the like. Accordingly, this |Iink nmechani sm
has a pi fongtioogplofng imevddr dueskear a diseenmerber afidpgneund5azed t he

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

The | ubriageyriasedoliindid isdth fd for AiRter ré podPose@li od. As a result, the
resi stance at the pivotal coupling nenber is increased, and a high

operation for Cpukﬁhg%q% @ﬂis%q,p@ﬁf iv%%ru%ﬁ@aife; H9e0PPF&L e Jtldhe | S one

of inpedinments to ownsi zi ng of the opening/closing device. ' Further, as

t he q?ovg-descrhb%d con enti a% openin /chgsin ﬁevic uses the pivota
coupld ng®hefbEF llnglﬁékﬁ a YT Bt I??ﬁé, HHECRNAThe i ke, a
| oss 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 1ink mechanism including plural cranks, a crank
arm, a link and the like. Accordingly, this link mechanism
has a pivotal coupling members using a large number of pins
15 and the like.
The pivotal couplingmember 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. SUWARY 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
in 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 onthgseePaxE Spodiered oxied the e R RN 9 THL G eRCY ebPe®tto a fi xed
contact, conprising: an operation |lever interlocked with the novabl e

cont act ; exceldentl5 to which a base 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 i d 20 novenent of the novabl e contact from
Bg%ﬁ& B QEEWWH%S

the second position'to position by the first operation nmechani sm
BRI EF. DESCRI PTLON OF THE DRAW NGS: Eig. 1 i%ﬁgkaderiEMI-qﬁ%ﬁd-ng a partial
cros® sect i onal Pe RSN SR RESHBB 15 ViRE Bba e
openi ng/ cl osi n
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 themovable 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 opening/céosing 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 ment of the sw tchgear .openi ng/closing device of the present

i nventi OH?VFPS. of thie; PIESEINANVE Y B evat i on including a partial cross
sectional view, show ng the enbodi nent of the switchgear 15 openi ng/cl osing
devi ce of the Bigsehtid aveepiwiew pfgthe ¢mbediment opialths swidichasEron
representing the open state in the enbodi nent of the sw tchgear

openi ng/ opening/cldeging aévibe ¢f adenpreseant inventign shosnaims@dig.onal side
el evation for explaining the 20 power-on operation in the enbodi nent of the
swi tchgeqr opening/cl osing device of the present invention. Fig. 8 is a
sectional side elevation representing the <closed state in the enbodi nent of

the g tchgearppgenynglcLoghpgs -48¥i8ndh (8w e U TMEMAS the
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
closed state in theembodiment 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 onaintepargemf itheeflosed stgte1in jthe edegd romagnsiowheynt ke ot her
enbodi nent of the sw tchgear opening/closing device of the present
inventiohig.FBg. 14 is a sectional side elevation for explaining the 15

operation of the third operation nmechani sm of the enbodi nent

swi t chgear opepigg/1q) 9si &9 FEELON o | g%fascscﬁﬁ vileRv @Bt @ﬁ?l
: (0]

EMBODI MENTS FOR CARRYI NG THE | NVE 20 One aspect

of the
ETREFEHRED

t he present

| nvent | opy DO LAGS o SANIPAE 1 RRRIAT Pt 1134168, 88pabhgofbr ov tohi ng

a novabl € con I'rst positi secon osition an

ird

posi tion mﬁth_reﬁggct to a fixed contact, conprising: a first operation
d

th3the novabl e contact; a shaft to which

| ever i nTRPVRKR

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

25

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

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



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_swtchgear . o eningéflosin devi ce capable of switching a
movabl ¢ EGHPAEA WiEht Bhe KhREE Aot oRPEHR tod MGG DAN IS - (P Up 1ed

di sconnection position with respect to a fixed contact, conprising: a first
operatiowiFEvégeiﬁ?@PP@cP@@nﬁﬁﬂ?qI%?Wﬁ?mﬂﬂh?txﬂﬂ%ﬁﬁb'QP%ﬁ@F@S thewhi ch a
base of the operation lever is fixed ; a second operation |ever coupled

wi th t hemslrablle eofitast topehat fims trpostiism, theceoepdrd podit 1dre andcond
operation lever, that switch-operates the novable contact to the cl osed

posi tionthkhengp@NpPagitiod} addd a R Ond VPt Uh RNs¢ha®smapHa® Ssecond
operation nechanism that selectively swi tches between prevention of

m"’e’Eentséﬂgct%\é‘ig‘;%ﬁgfcp%ﬁeb’é‘&%‘%'xf.p‘}%’%}e% idd YR trl)lﬁ{é}ﬁ&?t Pogglion to the

20 third position st operation méechani sm er aspect of the
present invention is

: _ smﬁtcg earo enin /c! ing devi_ce %a able of
Swi t chi nBOXSREDELPE LBRLERYSPLS SGORFBSEALPAT: EhEnSeGANERBRSHOSAN 5/ and a
di sconnection
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 theoperationlever is 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; and a second operationmechanism
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 f ixed; a second operation |ever coupled with the shaft;
a first operation nmechanism coupled with the second operation |ever,
havi ng an el ectromagnet to drive the movable contact to a closed position
direction 5 and a spring energy-stored in accordance with novenent of the
novabl e contact in the closed position direction by the electronmagnet; and

a second, oper.ati on nmec ismthat . selectively swi tches between prevention
ot *rovenEARTAR & HOTE AL POERE tAGD e TR £ LB OF AT AR BBBR S508P | on o
the 10 di sconnection position by an energy- storing f orce of the spring in
the firsie¥psr aoipAefedddh dhe mhaffer 2 &iingt Ararrtier jeecharishe present

i nvention provides the electromagnet of the first operation nmechani sm

wher ei n couppedngdaih tise pesondapetraiuiten tlevetr s hiavied an ehecaremagnetien t he
novabl e contact is in the disconnection position, in the above-nentioned

i nventi ops. aAi ki theanehBleaspaehcef tbhe 816584t pbBYeAbhOAiRERYHERS the
second operation nmechani sm has a binding rel ease nenber in contact with an

ove oper it & MR eI e dtd Tac0PalRofl FLETIAIRAN o SR

| ventT oS EYL A8 oo b! i e PR il 1 RLERST g TS O

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 invention provides
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 binding release 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-nentloned inventions. 8
Furt her, another aspect of the present invention provides a binding release
menber, which is a cam provided on the |l ever operated with the

el ectromagnet, in the above-nentioned 8inventions. 5 Further, another aspect
of the present invention provides a device conprising: an earth switch; a
third operation mechanism that operates its novabl e contact; and an

i nterlock nmechgn t hat di sabl es po -on _of the nov e contgct of the
car th o ton BRERRERe Tt SPESPh A Ehe BEReRg tHUb AT CHoYBL Oy Tae sabl os
10 actuation of the second operati on nechani smwhen the earth switch is
pover ed- 8reirdire Hiekarse Wembethewhdebnks chepa: PEAVHEeA 00 dhie 1eVaxy one of
the first to eighth invention. According to the present invention, since the
novabl e opemaded amdhi ttheopdesttiromagnetaniiom tdree amye euevi bomed| east 15
one |l ever, the nunber of |evers and pivotal coupling nenbers can be reduced,
and the §haBamisasQn efficiency of driving force by the operation nechanism
can be inproved. Further, as the nechanical interlock between circuit

breaker and di SGOGRER! ding Ak £EpEBE UDLIERLEERHs SFePELARERD LR 201 11y

can be 20 inprove Her'e enbo nts of swic

adevicecomprising:anearthswitch;athirdoperationmechanism
that operates its movable contact; and an interlock mechanism
that disables power-on of themovable contact of the earth switch
when the contact is in the opéning position Y2, and disables

10 actuationof the secondoperationmechanismwhen theearthswitch
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 efficiencyof 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 1---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 valve, 5---novable contact, 13---contact 9
pressurespring, 30---position operation mechanism 31---first shaft,
40---first operation nmechanism 41---epjectromagnet in first operation
mechani sm 42---trip spring, 70---second operation nmechani sm

71---el ectromagnet in second operation 5 nmechanism 72---roller

81---stopper pin, 100---earth switch, 102---earth switch operation

mechani spress8re-9uming odk- - npehiahiomoperatigingrechaotsmi 8a - -YZirsdpen
position, Y3---disconnection position Fig. 1 is a side view show ng the

enbodi neshatt ,t he- - 101 suttapgeat i op erddrHcl s A0 -de\d1ee tHordyh gt @gent
invention. Fig. 2is atop viewof Fig. 1. Fig. 1 shows a case where the

swi t chgegl rist bBeda tARFN milcMafri ¢,V AW M3 Y &sdr 4 15g COPRECE §8cbRaa pover

source or a loa (not shown) via a fixed side feeder 2A and a novabl e side

feeder 15 2B. .A npvable.contact 5 to fi ontact 3 i.n the _yacuum val ve
<" ot opp BB eF Rt Rre BB Bele 115 cradelrosEheTn 1o ShePnalabREr 3B on. 'an
open position Y2 to break an electric current, and a disconnection position
Y3 t @ endGFBARASEpef 4t 0T TR L8 B - -aFHARRe TPl ¢ Qo1 10RTE R SWA SR t hunder .
20 A vacuum contai ner 4 conprises a ceram c cylinder 6, upper

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

mechanism, Yl---closed position, Y2---open position,
Y¥3---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 vacuumcontainer 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 lower end plates 7 and 8, and a bellows 9. The operation of the novable
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 cawpling between a vacuumvalve 1 and a
3-position operation nmechanism 30, an insulation rod 12 is inserted so as
to electrically separate a main circuit froma nechanism 5 part. In this
enbodi ment, a contact pressure spring 13 to apply a contact |oad to the
contact P85P%€0uded 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 nipabl eoupbinadieBveégn rpvacugm vpavat 1 cindfa Bhposiitdonshaft 31.
10 Note that as shown in Fig. 2, in this enbodinment, a 3-phase sw tchgear

| s descr opettathonemechanhiempBesean iihganatdon $odappl icainserded so
si ngl e- phase openi ng/ cl osing device. The structure of the above -described 3

- posi ti oggopgr é&be@neﬁm?nbégh%gt\én bl mAgndesethhed flranmar Rie€BhRlismUSi Ng
Figs. 1 15 and 2. The 3-position operation nmechanism 30 conprises a first

Shalt SLpodel 154 1902 Al Qi ECDAY é@égcgg&egvyg&%h SPERRU0R, Rghyeen the

cl osed p85|t|on e O0pén posi €co oper

mechani sm 70 for switch operation betwee
a contact load to the contact is 1ncluded 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.

10 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

15 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

20 the open position Y2 and the disconnection position ¥3. 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

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



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 141 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 source. A lever 75 is supported rotatably 5 about a shaft 76, and a
rol | er 7§rP¥1§F8vided at one end of the lever 75 rotatably with a pin 78.
The roller 72 is in contact wth a stopper pin 81 provided on the end side
of a di sconnecPnokhe| efbergbanthe theasegaah ORFT atHomimeehasksm o0 | ever 80
is fixed to the first shaft 31. 10 The other end of the above-described

| ever 75comprdaspked rolilielr oberakidonmexdyeisni 7.3 dhé sl edecamagaghetl and t he
| ever 75 are coupled via a coupling nmenber 74 for linear notion of the

el ectromagngs ¥is anei €idg WAire®! i oD 1&vdh g sl e¥esupporhedd@adtb@pliy of a
shaft 76 is fixed to an upper part of the 15 electromagnet 71. Next, the

AR e S v T Bt S R L
the lever 75 rotatablywithapin 78. Theroller 72 is incontact
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, the structures of the above-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 novabl e 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 platg,51 with a nut 53. 25 A fixed iron
core conprises an upper iron core 54, a side 12 leg steel pipe 55, a central
|l eg 56, and a permanent nagnet bed 57. A coil 65 is provided inside the
fixed iron core. The plunger 50 is inserted through the center of the coi
65. A riRg SHEsddidendIentd Regiaalsdeids 54t adide@ PeIMaReRdr maghet 5 magnet
bed 57 so as to be opposite to the novable flat plate 51. A steel pipe 59
to reducéeldeak. negretiilcé$ | ix proviildedoitside thd € ixledcironarpusd . | Ther ovi ded
around the pernmanent magnet 58. The upper iron core 54, the side | eg steel

pi pe 55, plikmgest manest ingBeRel BRdobdh the eéREbrPbPerRd adth %s owar st eel
plate 60 10 are held with a bolt 61 and a nut 62 and assenbled to the

andthe Tong <beped BRAflanh T nbbhR o8l 18 dcdtnolf b WBRIAIRE S OF

the stainless rod 52, The ne r 63 is fixed t 15 the stainless rod 52
with & onBeoset REa S AB af Tty CRECSHE diphey TovatIe Lk Plsgonet - 71

will be described using Fig. 4. Afixed iron core conprises
51. 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
and downwarddirections. Theplunger92isfixedtoanoperation
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 wi tik the 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 feeder 2A of the respective vacuumvalves 1 shown in Figs. 1
and 2. A novabPg FBAVACI? 1HAIwi T h Ef"gﬁ?e‘%fth L Gh Y iSHRrevtiasd tiRe earth
switch 100 is novably-operated by an earth 5 switch operation nechani sm
102. Thetbarfixehside terder i2dnofiddieanespecd2veorgruwevadveset shdwahaft 103
provided in parallel with the first shaft 31, a contact |ever 104 provided

on the ses@igshafand(3, a mowable doemeictl01psDyvh dedpyct b6 seaxed shaft
103, a coupling rod 106 10 to couple the contact |ever 104 wth the novabl e

contact dQ4+acpnge %%e%&f%ﬁ%&'lﬁi 1é@?ﬁ%réﬂa%(iﬁoy%fa%cﬂagwegg\éﬁr 105.

The el ect romagnet 7 1n the earth switch oper mechani sm 1 I's coupl ed
with the_operation_shaft 93 of t.he |l.ectromagnet 71 in the above-described
secornd oﬁ%ggFﬁoﬂpefgt%gghg é&%nﬁfﬂMQQ%ﬂlinterlock mechani sm 108. Wen t he

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 6peration 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
Y3 as the position 3 to ensure an inspection operator's safety
againstasurgevoltagesuchasthunder,theinterlockmechanimn
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
t he fixecdardracictl Of itsheposeardd - aawidtre O Eixteie dantterdtockf neshardsth 108

di sabl es actuation of the electromagnet 71 in the second operation

nmechani sBwikchlhab,i shetietéNt Géik aRdchHBLAN 198 d9SaB0BBrdSEGaBidh bfL10 5
provided at a | ower end of the operation shaft 109 of the el ectromagnet

107, an iy rél%&mﬁsn%%l—,pr I gded é%gﬁ%?& gi.aa%hhmhgﬁaﬁggﬁln??shaft 103

bel ow t he el ectromagne 7, a lever ovided on t S 1 and
coupled with a,ower end of, the operatjon.sh 93 of the electr gnet 71
in the second f@a&péﬁatﬁb‘?ﬁ %@ﬁiﬁ%ﬁ"%ﬁé%ﬁﬁ@%&@%%a B34% vrivi ded on
the shaft 111 and engaged with the pin 110. Next, the operation of the
embodp reMTr Bfidatk atgsbARwRS 1Bt sihe cPreErt bprnshafE| 49Pngfdéhrce of the

present invention will be described using Figs. 6 to 11. 15 Fig. 6 shows a
st at e wherledtromagredil @ 0ondmdnterliockhshaft 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,
the stopper pin 81 provided on the digconnection Iever 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 agafieiy againgt a/sirggeacdid#geasucth@sithundaerimmpbeverdwezhtedot e t hat
an interference point P by the contact between the stopper pin 81 and the

roller 72 i s seotleothetdn tiheedFRaice pdide P by BReetestaotBgMElieehl W th
respect to a straight line 5 connecting the rotation shaft 78 of the roller

72 with the $88hbef% 0] 81nd $Ye rdP1eAGLELELIJEY ¥o BERM %ﬂg;oﬂp%éﬁf?eei ves a

countercl ockwi se rotation force to 1ts shaft 76. However, novenent of

t he plunger, 92 of . the.electronmagnet.7l.coupled wth the lever. 75 is
SUppressSd 4R (R ¢hE SEEroprapaesy 1 FAEBETEReRt 100 & AT S b FiiSnce
point P, i.e., the open position Y2 is requlated. Further, the open

posi t? on CeRReSt iRy ’ég?l}'sqt&fwrt fhaffe’ & efvlehe P LLRM7 pwHitds ths shaft ded on a
bearing fixing nmenber of the shaft 76. Next, the operation (power-on

oper ati oM faforhhteheleogen 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 F1 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. 4¢ The driving force is transmtted to
the first shaft 31 via the coupling nmenber 43, to rotate the first shaft 31
in the countercl ockwi se direction. By this arrangenent, the contact |ever
33 rotates in the counterclockw se direction, to nove the novable contact 5
in 25 t h&Eh@i tetliHT B9 tiRearA s qoodiaqtoRTessure sREiRPok2 @7 Redh 16 the
trip spring 42 and the contact pressure spring 13 are both in energy-stored
state, | hnpemgegntsborédrstmiazni ng ppepatabnon Nx®e opleatinidheperatdon.st at e

bet ween the stopper pin 81 and the roller 72 is cleared by the power-on

operation as shewe tRatntie Gorftadoiiie HetredisitHed R tdfpddie pigl Ber 72 does
not change since the plunger 92 receives a downward force by the return

spring géaaftﬁ@‘i'oﬁll%g 29@59%?%81%11 ¢%r He wleEl Ehgo?% affoﬁ f}ies §E13{vﬁ held in

the cl oséd position i ng resi st e €energ oring force

of the 10 trip spring 42 and the coptact pressure ring .13 is re ui red of
the firstPopéPat Pon FEAT snthe. pq%IBb?ﬁlﬁftH%ehBP E 9?03885 Pﬂ t he

pr esent enbodlnent the attraction force of the pernanent magnet 58 in the
first Op@hgpggnshfggﬁamgmhmngr P2 receives a downward force by the

return spring 94 of the electromagnet 71.
As shown inFig. 8, inthe 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 forces Fpand Fpl 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 Yl1.

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 'D 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-storingsforce so as to maintain the state in
the closed 20 position Yl. Cenerally, an electric interlock is provided to
prevent the operation of the second operation mechanism70 to disable the
dlsconnectlon operation when the switchgear is in the closed state.

Recent | ythgsPrREAECarE ERdAdds Rf Sdrtet8laGhFiisy fRTDSCheed! Htteral ly a
mechani cal interlock is also provided on 17 the prem se of failure of the
el ect ri c3rpbeitdok.oderaticon Bephsnisn@® Ooprdindheprésentingendded.,i n t he
present invention, as shown in Fig. 8, the interference by the contact

bet ween athgh&ewAPRRrFRYN 81 8HE iheetdbrehcé2bySsthkeabatiach bbewekased 5
state, such that even if the second operation nechanism 70 operates, the

first sh fl Cgﬁg %@n@lv%m tﬁ%“%éﬂeg ?‘ﬁ%é‘%ledbr 4 UePGe cI'%%ted' S, one

of the nec ani ocks et ween e circult eaker and th

di sconnec e nmovabl e nt act n the cl osed t|o t he

i scamnetERBR- opBFD: BAt  $yeRs 15 S Bpcond SRERRK TG TSPRRIH DOl Noxt
the operation (opening operation) fromthe closed position Yl to the open
posi t i onOReTrgleshethe Iir gpshaditodl 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 is 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 the magnetic flux ® of the permanent magnet 58, and reduce

20 theattraction force to act between the plunger 50 and the central
leg 56. The attraction force FP1 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 - gn operation, to cancel the magnetic
flux'F of the pernmanent magnet 58, an&®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,tésrestopst thanspant stdkenshbent analFigumeaf the attraction forces

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

the plunger SOvekar th ORI OLAWIRIR L tith: bpdiaticky FRoeEhE’ @ the

open state shown in Fig. 6. Next, the operation ( |sconnect|on oper ati on)
fromthe Sltl ec by the.second
oper at | TP BERA i 024 (7B d%sgt*?%gﬁl%%fpﬁg B PP e Yet088en ot at e
shown in Fig. 11, when the coi l of the electronagnet 71 is excited, an

attract|%ﬁeFﬁF%%nF@e?ﬂaﬁﬁsmuﬁﬁaw&lalP@c@?éﬁrﬂﬁephésﬂm§hFééhcfglon t he
plunger 92. By this driving force, the lever 75 and the roller 72 connected

with5 the | eveln riteatopem stiadecsbokni §8 Fiig ectl owheothet hoidhptofl0 76. By
this arrangenent, the roller 72 noves to a position indicated with an
al t er nat gh é e Etbiagnshorl idaskRestblinean 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. 12showsastate after themovement, i.e., thedisconnection
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 Y3 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 af ter the novenent, 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 mechani sm 40.
Accordingly, the stopper pin 81 and the roller 72 are always in contact
point with each other during the disaennection operation. The contact,

l.e., the interference point Pis shifted downward in the figure by the 20
novenent of the roller 72. As a result, the first shaft 31 rotates in the

cl ockw se irection, and the vabl e _contact 5 moves to the di sconnection
positione?§ghiéﬁFﬁé cgﬁﬁgcﬂskeggpn3§:bﬂﬂ%?ﬁQﬁiﬂﬂﬂ%ﬁX(ﬂPviﬁﬁﬁtion Y3 is
regul ated with a position where the plunger 92 25 and the steel plate 85 of
t he el ecedesdgomadnetcdls iegwl@ived 19 dhehseckhad opexation Weahapism
bidirectionally novable electromagnet is enployed in the second operation
mechani smo,7&he himtiertverly de thetereetrthé hepexp avo sabisi dn on2 Yandnthehe

di sconnection position Y3 is automatically regulated with the 5 operation

range of gike o itiUmpnsitibieyeas antaMattstandy PEGRRALEM wStR&hd €quired.
Further, the contact between the stopper pin 81 and the roller 72 is

Cher, _ _ pin er
Tovenint CPREAIE R I i 0 QOB e F 688 ABb EkbERa 10 50 o
m

the el ectromagnet 41 in the first operation nmechanis
mechanism is not required. Further, the contact 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 the coil 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 Y2 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 pernmanent magnet bed 57, i.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,2d when 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

position Y2 by the _second gperation pechani sm 70 i 1] be described using
Bo. 12 AN Bl we 1R T § ToRa e ot B BBt oL S PLS e RS TR coi | o1
of the electromagnet 71 in the second operation nechanism70 is excited, a
downwar d aortaghposhabt i -F3ByctRismrARIRMeN undgde gollpy 7APughesacti on
force F3, the lever 75 20 and the roller 72 rotate-nove in the

count er clthek siteppeir pthi ®h imalcont adtewilihf th€GroBlet hipward artgmretty, t he
roller 72 pushes the stopper pin 81 in contact with the roller upward,

thereby thie nRleE SR D nidves £ tﬁ@_@@@@\g@ﬁﬂeﬂ ¥3. 5 Next, the

associ ati on between the disconnection position by the second operation

hani 70 h ' ' |Js d | bed
Leing Fig. 5. DAY TRE-RRoRtrkidn PRR AL RTRESERATS Sep Mo e i ThE (o

position Y% as. t he 8osition 2. to breaﬁ 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 vacuumvalve 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 leverll4intheinterlockmechanism 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 71inthe secondoperationmechanism70isdisabled.
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



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 Zihe 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 _shaft 109 of the el ectromagnet 107, the actuation of the 20

el ect r om@dnéhemarth sy tekr 4AQ bpdhe FoRsrEcHERte AT the epeamitate. on the
ot her hand, as shown in Fig. 14, when the novable contact 5 of the vacuum
val ve 1 endfyritherhetheaplisguwedbipybperatiieon dpebhhe@reund stiteas the pin
110 and the lever 113 interfere wth each other, the actuation of the earth
swi tch op&edtnoin 229 s aiy Sthd OthtesrbSlahheshadbeh 168.t he power-on
operation 21 of the earth switch 100 in the closed state and the open state,

and further, thedl ¢ qGf i QA LA B ate are not
al l owed by the inter?%@ﬂ mechani sm 108. hbte‘%ﬁé%mgﬁﬁQW%ﬂabo%e-described
enbodi ment 5 freel y-rotatabl e lJer 72.is used in.the roller.operation
oo sheestyr Al F R D Tah I S08 KOhLOR, SBFRELPRY | or 75
may be replaced with afpartially-circular shaped cam

mechanism 73 of the second operation mechanism 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 operétion 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 fordisconnectionoperationisprovidedinthefirstoperation



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 |ever 80 as showmn in Fig. 13. In this

case, the operation rod is coupled wi,Lh an internediate part of the 15

di sconnection | ever 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

mechani smegDanksm 4ér,, thiee ogleamrtrimmaglattiact@r opetatobntsgsfensts applied to
the first operation nechanism 40, however, other operation system such as

el ectri coppthfgonsyetBaniB WO &6RLONEE. cHwte df g tthd thei raldeecaescr i bed
enbodi ment of the present invention, even though the second operation

mechani sgg §5P5Qiftggmdio?%%rﬁ% e A% ON The RrH 196 i the

thefirstoperation meCchani sm 40, the operation characteristic of the first

operation nmechani sm4Q does not change fromthat in_the case pf 2-position
oper at | OHOREEHEAPERL HRE SEESnIRAAN A M S AIRART ol rRtettes R as
degradation of transm ssion 5 efficiency of operation force can be sol ved.
Furt er , eBS1EheNEYoPSe PPEER tdPTa PTGt GaA IRE SPA¥RANOt 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 realizeqd.

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” isalso 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 cel3osed 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 iron core in the disconnection state, even if the
el ect ronhgheneghanicadytnterlorb Retyaeri bhe roriaiie trefee X @b dwer - on
operation is not perforned. That is, the other one of the nechanical 20

i nt erl oclistoherctbhr dsvabteregntiaed.i sAcaorfiéndilycodawosieingposindi on, the
power -on operation is disabled" is also realized. That is, according to the
3-posi ti earenerat ithe redhiamiamtiyd oein e impserdd) 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 nmechanical 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 capabl e of swi tching



a novabl e contact to a first position, a second position and a third
position with respect to a fixed contact, conprising: 5 an operation |ever
interl ocked with the novable contact; a shaft to which a base of the
operation lever is fixed; a first operation nechanism coupled with the
shaft, for switching the novable contggt to the first position, the second
position and the third position; and 10 a second operation nmechani sm for
selectively switching between prevention of novenent of the novabl e contact
fromthe second position to the third position and novenent of the novable
contact FEAAMBhRe second position to the third position by the first
operation nmechanism 15 2. A sw tchgear opening/cl osing device according to
claim 1].wheraiswitttvhgd®af bpeoingi/choshaghdseiod chpabldecsfiswdrtdhewner | S
fixed is connected to a second operation |ever; and the first operation

nmechani S| hévaBue! €nvhth tHea secend pfh e, a3.seftond &3fon and
openi ng/ cl osi ng device according to claim 2, wherein the three positions

freg a cl QSfﬁ' g?ﬁ%ﬂoﬁﬂﬁ’hp%' }m%’% té“% ﬂ:?ecé)%%% %Icoc“ BBﬁmh&'tl%rlng
pectively; I'Tst operation nechani'sm coupled w econd 25
oper at Hon | evegn osbvgxgacthleosn &gser}ni/r?i?tlaxglgg]?ég%tltthotltlg?nocvl'aobslg contact;
a shaft to which a base of the operation lever is fixed;
a first operation mechanism, coupled with the shaft, for
switching the movable contact to the first position, the second
position and the third position; and
10 a second operation mechanism for selectively switching
between prevention of movement of the movable contact from the
second position to the third position andmovement of the movable
contact from the second position to the third position by the
first operation mechanism.
15 2. A switchgear opening/closing device according to claim
1, wherein
the shaft to which the base of the operation lever is
fixed 1is connected to a second operation lever; and
the first operation mechanism is coupled with the second
20 lever.
3. A switchgear opening/closing device according to claim
2, wherein
the three positions are a closed position, open position

and disconnection position, respectively;

25 the first operation mechanism, coupled with the second



position, the open position and the disconnection position; and the second
operation nechanismthat selectively switches 5 between prevention of
novenent and novenent of the novable contact fromthe open position to the
third position by the first operation nmechanism 4. A swtchgear
openi ng/ cl osi ng device according to clzaim 2, wherein 10 the first operation
mechani sm coupled with the second operation |ever, has an el ectromagnet to
drive the novable contact to a closedposition direction and a spring

ener gy- st ored cordance w venment qQf the anabIe ontact in the

ol oso * BREREI R oMV e REC TIPSR R Con B as T d e Cifgar
openi ng/ cl osi ng device according to claim 4, wherein in the el ect romagnet
of thefi PoBiggéemat ithe ﬁﬁéﬁaﬁp§ﬁ¢iomt§nélﬁhgeﬁiB§Op@§p¢ﬁ@me@0@£iﬁqme its
fixed iron core when the novable contact is in the disconnection position.

6. The swn@ichgear openi ng/cl osing device according to claim 20 5, wherein
t he second operation nechani sm has: a binding rel ease nenber in contact with

an end side of thbhfe SHEPBHePARK BhIMULHAYRIm tﬁa@ @é&@é@f&épﬂ%@&%ﬂe@t
nove- operates the binding rel ease nenber. 7. The sw tchgear

Openlg’lg/B we'dd %?‘ I\I%%t%.%?‘lo q:" '?rg)\}e?ne%ta'zmdzqnovement of the movable

contact from the open position to the third position by the
first operation mechanism.

4. A switchgear opening/closing device according to claim
2, wherein

10 the first operation mechanism, coupled with the second
operation lever, has an electromagnet to drive the movable
contacttoaclosedpositiondirectionandaspringenergy-stored
in accordance withmovement of the movable contact in the closed
position direction by the electromagnet.

15 5. The switchgear opening/closing device according to claim
4, whereinintheelectromagnet of thefirst operationmechanism,
its plunger is positioned outside its fixed iron core when the
movable contact is in the disconnection position.

6. The switchgear opening/closing device according to claim

20 5, wherein the second operation mechanism has:

a binding release member in contact with an end side of
the second operation lever; and

an electromagnet that move-operates the binding release
member.

25 7. The switchgear opening/closingdevice according toclaim



6, wherein the binding rel ease nenber is a disk rotatably provided on the
| ever operated with the el ectromagnet. 8. The sw tchgear opening/cl osing
device according to claim 6, wherein the binding rel ease nenber is a cam
provided on the 5 lever operated with the electromagnet. 9. The sw tchgear
openi ng/ cl osi ng device according to amyg one of clains 1 to 8, conprising:
an earth switch; a third operation nmechanismthat operates its novable
contact; and an interlock nechanismthat disables power-on of the novable
10 contact of the earth switch when the point is in the opening position
Y2, and d@&i.sablezeigctig iinding heekezsadnepeest isna ddskamodataldly t he earth
swtch is power-on, in accordance with the second operation nmechani sm
provided on the lever operated with the electromagnet.

8. The switchgear opening/closing device according to claim
6, wherein the binding release member is a cam provided on the
5 lever operated with the electromagnet.
9. The switchgear opening/closing device according to any
one of claims 1 to 8, comprising: an earth switch; a third
operation mechanism that operates its movable contact; and an
interlock mechanism that disables power-on of the movable
10 contact of the earth switch when the point is in the opening
position Y2, and disables actuation of the second operation
mechanism when the earth switch is power-on, in accordance with

the second operation mechanism.



