1 Title of the Invention Switchgear Field of the Invention The present invention relates to a
switchgear capable of 5 disconnecting and earthing an electric current. Background Art The
switchgear is a device for receiving an electric curreht from a bus bar side and feeding it to a load-side.
The switchgear 10 is equipped with a circuit breaker, a disconnecting switch and an earthing switch in
order to feed a current, break and disconnect the current respectively, and earth the current at the time of
inspection or tH&!fK. e #¥&WIREngear, when the main circuit is not in a 15 disconnection state, that is,
when the switchgear js in a switch-on state where the main circuit is energized or when the switchgear is
in a breaking sta%gv (,greéa\r/oltage is applied to a load side although the current itself is in a breaking (shut
off) state, in caé%@g} mg ﬁ@%ﬁﬂ@% switch becomes a 20 closing (switch-on )state by mistake, a ground
fault accident may occur on the bus bar side. Also, when the earthing switch is in the closing-state, in
case that the disgpangcling ianaieib RIS 8 SIRRINsLatate where a movablgganiasts thereof is

connected to a fixed contact thereof , a ground fault accident 25 also may occur. Therefore, when a
disconneation éfsaehAtadiag and earthing an electric current.

Background Art

Theswitchgealisadevicegoreceivingare lectriccurrent

fromabusbarsideandfeedingitoaload-side. Theswitchgear
10 isequippedwithacircuitbreaker,adisconnecting switchand
an earthing switch in order to feed a current, brea k and
disconnectthecurrentrespectively,andearththe currentat
the time of inspection or the like.
In the switchgear, when the main circuit is n otina
15 disconnection state, that is, when the switchgear i sina
switch-on state where the main circuit is energized or when
theswitchgearisinabreakingstatewherevoltage isapplied
to a load side although the current itself is in a breaking
(shut off) state, in case that the earthing switch becomes a
20 closing(switch-on)state by mistake,agroundfaul taccident
mayoccuronthebusbarside. Also,whentheeart hingswitch
isintheclosing-state,incasethatthedisconnec tingswitch
becomes a closing state where a movable contacts th ereof is
connectedtoafixedcontactthereof,agroundfau ltaccident
25 alsomay occur. Therefore, when adisconnectionis not made



2 in the switchgeatr, it is necessary to prevent the earthing switch from being closed, or when the earthing
switch is in the closing-state, it is necessary to prevent the disconnecting switch from being closed.

For example, as a conventional technical matter, JP%A-Hei 9 (1997)-154208 describes preventing the
earthing switch from being closed when the switchgear is not in disconnection and preventing the
disconnecting switch from being closed when the earthing switch is in the closing state. JP-A-Hei 9 10
(1997)-154208HiseEd W8 AT ePRIBEAPSVREBBRR Y in which, in a cloRAg e8I 6P the earthing switch, a
locking plate protrudes th‘fri%lé%g a surface of a lock mechanism-mounting plate to g%ck the clockwise

I
pivotable mov AEROP A v8F\3{H8’bmﬁt%?fH¥88 A ésrt'ing a disconnectina ﬁitch-operation 15

handle, thereb @ Eﬁ el [ i i nd it is possible to p 1t the disconnecting
switch from be%{rlwégg @ s%e g Inmgﬁéi(g%gﬁigﬁ%g'ﬁwﬁ%%ﬂ% discloses that,ﬁﬁégﬂ%ém disconnecting
switch is in a dQsiRg Bt SR BEdecking plate protrudes through the surface of the lock 20

mechanism-mounting plate to lock the clockwise pivotable movement of a shutter used for inserting the

earthing switch-qrset@nphnasieothertiydhednandigsertion becomes impgssiklgi@nd it is possible to
prevent the eathing switch from being closed. (Paragraphs [0060] to [0062] of JP-A-Hei 259

(1997)-1542089) (13D ipiangs oé sheldespreventingthe earthings witchfrom
being closed when the switchgear is notin disconne ctionand
preventingthedisconnectingswitchfrombeingclos edwhenthe
earthing switch is in the closing state. JP-A-Hei 9

10  (1997)-154208disclosesametalenclosedswitchgear inwhich,
in a closing state of the earthing switch, a lockin g plate
protrudesthroughasurfaceofalockmechanism-mou ntingplate
to lock the clockwise pivotable movement of a link lever and
shutter used for inserting a disconnecting switch-o peration

15 handle, thereby the handle insertion becomes imposs ible and
itis possibleto preventthe disconnecting switch frombeing
closed. Inaddtion,JP-A-Hei9(1997)-154208discl osesthat,
when the disconnecting switch is in a closing state , another
locking plate protrudes through the surface of the lock

20 mechanism-mounting plate to lock the clockwise pivo table
movement of a shutter used for inserting the earthi ng
switch-operationhandle,therebythehandleinserti onbecomes
impossible and it is possible to prevent the eathin g switch
from being closed. (Paragraphs [0060] to [0062] of JP-A-Hei

25 9 (1997)-154208).



However, in the switchgear described in Patent Document 1, a link mechanism is complicated, and if
maintenance and cost 5 are taken into account, it is more preferable that the switchgear should be
implemented by a simplified construction. Accoraingly, a main object of the present invention is to
provide a switchgear capable of preventing an earthing switch from being closed when the switchgear is
not in a disconnection 10 state (namely a disconnecting switch is in a closing state ), and capable of
preventing the disconnecting switch from being closed when the earthing switch is in a closing state, with
a simplified conpstruction of an interlock mechanism. [Means for Solving the Problems] 15For achieving
the main objec ,“S“Q“vﬁ%r?gé%? g}vﬁ‘fg'B?esent invention comprises a switch with at least a disconnecting

function of a maiﬂcﬂgg'&a}ﬂ%g%ﬁ%ﬂg@gra\é/étafibléodiﬁgrémﬂg a load side of th%joggifﬁ]egﬁ?um wherein the

earthing switch in S an eart itch-operating section covered with a ype cover section;

and the switchgear fiitheh ARMIERSACIEE Aeriaghesriion for blocking thesmayesgent of the slide-type

cover section, wherein the slide-blocking section is configured to block the slide type cover section's
movement wharethicesinitelt duavitigsther dissferasietiiag function is not in 2fhasdiseegugcting position, and
configured to release blocking of the slide type cover section ' s movement when the switch having the
disconnecting sbootibhasmple dstedrisct ey musitid carsdr dogoeby to make the slide type cover section
slidable and make the earthing switch-operating section operable. Optionally, by using a lock
mechanism for aAfemrdinaiittopaiansieseetibs, RRSeRaIAVcircuit switch operat®iigBdsion may be
configured to prevent the main circuit switch from switching from the disconnectin%ﬁ)osition to a position

other than the QRIOYKISERIHG 96 ARINIRAPIRYELRING S witch is rthingswi

frombeingclosedwhentheswitchgearisnotinad isconnection
10  state (nhamelyadisconnecting switchisinaclosin gstate),

andcapable of preventingthe disconnecting switch frombeing

closed when the earthing switch is in a closing sta te, with

a simplified construction of an interlock mechanism

[Means for Solving the Problems]

15 Forachievingthemainobject,aswitchgearo fthepresent
invention comprises a switch with at least a discon necting
functionofamaincircuitandanearthingswitchf orearthing
aload side of the main circuit, wherein the earthi ng switch
includes an earthing switch-operating section cover edwitha

20 slidetypecoversection;andtheswitchgearfurthe rcomprises
a slide-blocking section for blocking the movement of the
slide-type cover section, whereinthe slide-blockin gsection
isconfiguredtoblocktheslidetypecoversection 'smovement
when the switch having the disconnecting function i snotin

25 adisconnecting position, and configuredtorelease blocking



10in the closing position. Advantages of the Invention According to the switchgear of the present
invention, by simplified construction thereof, it can prevent the earthing 15 switch from being closed when
the switchgear is not in a disconnection state. Furthérmore, optionally, it may be able to prevent the
disconnecting switch from being closed when the earthing switch is in a closing state. 20 Brief Description
of the Drawings Fig. 1 is a sectional side view of a switch gear. Fig. 2 is a diagram for explaining a dis
connection opSfAER EMREERYSFEEERth Y YpBRIING RIHie Fig. 3 is YA Yor explaining an
interlockingme%h ism 25 usinﬂ(él a door.. 5 Ig. 4 is a diagram for explainin%iknte locking between a
aft

. .. . Fig.
breakjng ope:\r.é f '%ﬁﬂpg_‘ﬁ%ﬂﬁﬂ H%H{f 5‘8@93&8@%&8&'@&8 assu_min.g a discq%tﬁ ik position and.an
earthing posm%@}ﬁ%&gﬂéﬁg{h esli &:éq{PSe &gegé%%ﬁ%wsm{a%xplammg mterloclﬁl(g]%ngﬁwgeen the breaking

ng position and a

operating unit and t

ing opéerating unit

non-earthing pERIRRKRRPERI¥E Y perating section operable.

assuming a non-disconnec

5 Optionally, by using a lock mechanism for a main circuit
operation section, the main circuit switch operatio nsection
may be configured to prevent the main circuit switc h from
switchingfromthe disconnectingpositiontoaposi tionother
than the disconnecting position when the earthing s witch is

10 inthe closing position.
Advantages of the Invention
Accordingtothe switchgearofthepresentin vention, by
simplified construction thereof, it can preventthe earthing
15  switch from being closed when the switchgear is not ina
disconnectionstate. Furthermore,optionally,itm aybeable
topreventthedisconnectingswitchfrombeingclos edwhenthe
earthing switch is in a closing state.
20 Brief Description of the Drawings
Fig. 1 is a sectional side view of a switch g ear.
Fig 2sadiagranforexplainingadisconne ctionoperating
unit and an earthing operating unit.
Fig3sadiagramforexplaininganinterlo ckingmechanism
25 using a door.



Fig. 6 is a plan view of the earthing operating unit and 10 the disconnection operating unit, which is for
explaining electrical interlocking. Fig. 7 is a diagram for explaining an earthing operating mechanism.
Fig. 8 is a diagram showing a stopper mechanism ir’the 15 disconnection operating unit. Detailed
Description of the Embodiments Embodiments of the present invention will be described below.
20[First Embodiment] A first embodiment of the present invention will be described with reference to
Figs. 1 to 6. As shiSWwh$ HiREreTHGHeIRYEAL D68 first embodiment is mABREEYRRPosed of: a vacuum

double-break thée%gosition type switch cargagﬂle 25 of switching among three %%i ions , i.e., a closing
position, 6 a 8% 5]%8%[ Y SANE B0 SRE, f?%%&?t‘i'&qmamely the vaculit 88Uble-break

three-position itch 2 [ rﬁr nctions,of a closi r}r!%unction, a disco ing function, a
breaking funct%r%ﬁ,@maé\%ﬁ%%-ﬂ%é a(iE glﬂaﬁﬂ#tf%gsgvﬁ%ﬁﬁgﬁg ely, main circuitesg\lﬁi%c ) 2 including amain
circuit with twqglget arranged side by side as a double-break configuration; an earthing switch 5
connected to a load side of the vacuum double-break three-position type switch 2 to earth the load side of

the main arcuit; gigusibatddearterdmgriemitgmterlocki ng between
the breaking operating unit and the earthing operat ing unit
bothassuminganon-disconnectingpositionandano n-earthing
position respectively.
Fig.6isaplanviewofthe earthingoperat ingunitand
10 the disconnection operating unit, which is for expl aining
electrical interlocking.
Fig.7isadiagramforexplaininganearthi ngoperating
mechanism.
Fig. 8 is adiagram showing a stopper mechan isminthe
15 disconnection operating unit.
Detailed Description of the Embodiments
Embodiments of the present invention will be described
below.
20  [First Embodiment]
A first embodiment of the present invention w ill be
described with reference to Figs. 1 to 6. As shown in Fig.
1, aswitchgear 1 of the first embodiment is mainly composed
of:avacuumdouble-breakthree-positiontypeswitc h2capable
25  ofswitchingamongthreepositions,i.e.,aclosin gposition,



10 power to the vacuum double-break three-position type switch 2; and a cable 4 for feeding electric
power from the vacuum double-break three-position type switch 2 to the load side. The vacuum
double-break three-position type switch 2 includes a6breaking operating unit 6 for switching between the
15 closing position and the breaking position (closing position .-. breaking position) of the main circuit and

a disconnection operating unit 7 for switching between the breaking position and the disconnecting

position (breal@igsEeRPSIliaRRBH A<taFRPESHIHY STYRB(Rfin circuit. As shdRgMiN€ig. 20 2, the
disconnection operatin r]it IS provided with an interlo I%in lever 11. The interlocking lever 11 is one of
a secondmemb lflﬁrk‘]%gb-ﬁ { Ebﬁ%eeec'ﬁ(gﬁ'%?rgy@r%?\fm‘é& Iaging mechanismvlqu%ﬁ%fﬁ?s. The interlocking
lever 11 is fixe, \Y ral poj . 11. The pivot 21 25 is.supported by a lever
support portiorflHJ égt\%ﬁ%cﬁ%%%@%gﬁ&gghb%@%ﬁﬁﬂ%@ﬁ#nection operating uﬂﬁt@isé) shown in Figs. 2
and 3, so that fhedengrdAcEBR) Maks AcRHALIRRIARd QBgepd side of the interlockipgrfever 11 is linked to

an upper rod 23 projecting upward from the disconnection operating unit

5 (namely, maincircuitswitch) 2includingamainci rcuitwith
two electrodes arranged side by side as a double-br eak
configuration; an earthing switch 5 connectedto a load side
ofthevacuumdouble-breakthree-positiontypeswit ch2toearth
theloadsideotthemaincircuit;abusbar3for feedingelectric

10  power to the vacuum double-break three-position typ e switch
2; and a cable 4 for feeding electric power from th e vacuum
double-break three-position type switch 2 to the lo ad side.

The vacuum double-break three-position type s witch 2
includesabreakingoperatingunit6forswitching betweenthe

15  closing position and the breaking position (closing position
- breaking position) of the main circuitand a disco nnection
operating unit 7 for switching between the breaking position
and the disconnecting position (breaking position o
disconnectingposition)ofthemaincircuit. Assh owninFig.

20 2, the disconnection operating unit 7 is provided w ith an
interlocking lever 11. The interlocking lever 11 i s one of
asecondmember aslide-blockingsectiororeirs interlocking
mechanism in claims. The interlocking lever 11 is fixed to
a pivot 21 at a central point of the lever 11. The pivot 21

25 issupported by alever support portion 22 which is fixed to



7 so as to be a point where force is applied. The upper rod 23 is movable vertically so that its most part
can get into an inner side of the disconnection operating unit 7 as in Fig. 4 when the main circuit is in the
disconnecting position and so that it can be positionéd in an upward projecting position 10 from the
disconnection operating unit 7 as in Fig. 5 when the main circuit is in a non-disconnecting position. As
described above, the interlocking lever 11 since is fixed to the pivot 21 at the central point of the lever and
one end there8PRANERE HSERNIBHE TORESRINGUHE @5pBP rod 23 changes B ibsition vertically

depending on Ehaencél%siggtﬁosi i0

n, the hreaking position, or th
at the lever 11 can ngaEe atlever moti

e disconnecting positi8n of the main
on. One

end side of the interlocking lever 11 is linked to an upper
rod23projectingupwardfromthedisconnectionope ratingunit
5 7 soastobe apointwhere force is applied. The upper rod

23 is movable vertically so that its most part can getinto
aninnerside ofthedisconnectionoperatingunit7 asinFig.
4 when the main circuit is in the disconnecting pos ition and
sothatitcan be positioned inanupward projectin g position

10 fromthedisconnection operating unit7 asinFig. 5whenthe
maincircuitisinanon-disconnectingposition. A sdescribed
above, the interlocking lever 11 since is fixed to the pivot
21 at the central point of the lever and one end th ereof is
linked to the upper rod 23, as the upper rod 23 cha nges its

15  position vertically depending on the closing positi on, the
breaking position, or the disconnecting position of the main
circuit, a rotational position of the interlocking lever 11
canbechangedasfollows. Theleverllisdirecte dinanearly
horizontal directionas showninFig.5whenthema incircuit

20 isinthenon-disconnectingposition(namelyclosin gposition
and breaking position); thelever 11is positioned sothatan
action point (another end side opposite to the one end side
linked to the upperrod 23) of the lever 11 rotates upward as
showninFig. 4 whenthe maincircuitisinthe dis connecting

25  position. Avoltage sensor 16 is installed on the load side



circuit, a rotational position of the interlocking lever 11 can be changed as follows. The lever 11 is directed
in a nearly horizontal direction as shown in Fig. 5 when the main circuit 20 is in the non-disconnecting
position (namely closing position and breaking positﬁ)n); the lever 11 is positioned so that an action point
(another end side opposite to the one end side linked to the upper rod 23) of the lever 11 rotates upward

as shown in Fig. 4 when the main circuit is in the disconnecting 25 position. A voltage sensor 16 is
installed on th&'iBYIeRICB WiARHHE Dk asaBREiBid¥Rethree-position typ&“dfitéh 2. A load-side

voltage in the in circuit can be sensed. by .the voltagge sensor 16.
9 Wﬁ)acﬁsd'évo tagemt%e main X|rcu|tcan e sens

10

15

20

25

voltage sensor 16.

As shown in Fig. 1, the earthing switch 5 inc
earthingoperatingunit24forswitchingbetweena
as earthing state and an opening state as non-earth
(closing state
shown in Fig. 3, the earthing switch 5 is operated
earthing operating unit 24 through an operating sec
provided atafrontportion ofthe eathing operatin
Thefrontportioniscoveredwithaslidetypedoor
calledasafirstmember)10asaslidetypecover
the earthoperatingsection 25shouldbe operated b
and thereby so as not to cause a ground fault accid
door 10is provided with aguiderail (notshownin
so that the door 10 can slide in a lateral directio
directionofthearrow X)tobeopenedandclosed.
the action of the earthing operating unit 24 it is
toopenthe door 10 and operate the earthing switch
the operating section 25. The operating section25
as a handle insertion hole. With the door 10 open,
(notshownindrawings)canbeinsertedintotheha
holetomaketheactionoftheearthingoperatingu
the door 10 should continue to open when it becomes

mistake, a return spring 13 fixed to a panel is con

ed by the

ludes an
closingstate

ing state

- breaking state) of the earthing switch 5 as

with the
tion 25
gunit24.
(it'salso
sectionlest
ymistake,
ent. The
drawings)
n (inthe
Formaking
necessary
5through
isformed
ahandle
ndleinsertion
nit24. Lest
open by

nected to



As shown in Fig. 1, the earthing switch 5 includes an 5 earthing operating unit 24 for switching between a
closing state as earthing state and an opening state as non-earthing state (closing state .-. breaking state)
of the earthing switch 5 as shown in Fig. 3, the eartf%ng switch 5 is operated with the earthing operating

unit 24 through an operating section 25 10 provided at a front portion of the eathing operating unit 24. The

front portion is covered with a slide type door (it's also called as a first member) 10 as a slide type cover
section lest th&EHAPHR G IR ERBRDIS'SE AL B8 BISeHQRd by mistake, and tHI&By so as not to cause

a ground fault é\ccid nt. Tge 15 doon 10 js @rovi %IdeWith

10

15

20

25

oor closingdirectionwhenthedoorslidesinado
direction. As shown in Fig. 2, the door 10 used in
embodimenthasajuttingportion26whichisprovid

side of the door 10 so as to jut inside of the swit
Thejuttingportion26 andtheinterlockinglever1
slide-blockingsectionareconfiguredsothat,even

force acts onthe door 10 by mistake when the main

in closing position or the breaking position (namel
non-disconnectingstate) justthenthedoorllbeg
thejuttingportion 26 comesincontactwiththein

lever 11. Thereby, the sliding motion of door 10 i
anymore.

AsshowninFig.6,thedoorl0isprovidedwith

14like aprojectiononaninside surface ofthedo
interiorotheswitchgearlisprovidedwithaclo

inoperable mechanism 15. The closing /breaking ino
mechanism 15 is configured to be pushed by the push
14 upon sliding of the door 10 therebytoissueac
making the vacuum double-break three-position type
inoperable. Thedoor10isalso providedwithath

17, and the interior of the switchgear 1 is provide
solenoid type locking switch 18. The locking switc

configured to be operated so as to get into the thr

17 on the basis of a voltage sensing output signal

guide rail (not shown in drawings)
oropening

this
edonaback
chgear 1.
lasadoor
itheslide
circuitis
y
inssliding,
terlocking

s blocked

apushportion
or,andthe
sing/breaking
perable
portion
ommand for
switch 2
rough hole
d with a
h 18 is
ough hole

provided



so that the door 10 can slide in a lateral direction (in the direction of the arrow X) to be opened and
closed. For making the action of the earthing operating unit 24 it is necessary to open the door 10 and
operate the earthing switch 5 through 20 the operat}ﬂg section 25. The operating section 25 is formed as
a handle insertion hole. With the door 10 open, a handle (not shown in drawings ) can be inserted into the

handle insertion hole to make the action of the earthing operating unit 24. Lest the door 10 should
continue to opEATMREY N BEBSRIEO bR e IRfKIARBIN feturn spring 13 fixél$8%panel is connected to

9 the door 10 s?aihatﬁ%ﬁ%n%force f?ﬁ'ts o? the door %0 in a door closing directig_q when the door slides in
a door openiné’ HE S AL U RBEHY '&%8(%?‘%!5‘&'888 AY used in this embdBiTEN T Ras a jutting portion 26
which is provi i ] jut inside of the switch 1. The jutting portion
26 and the inti%ﬂ]&glﬁagf%%ﬁ%%%@ﬂﬁooi%zﬁﬁgé%gzr{%iﬂg%ﬂon are configuredgfﬁﬁat, even if the slide
force acts on thedgekihg Ry &ristakaahiaRdnafain GBGHIE B closing position g the breaking position

(namely

5 three-position type switch 2. When the earthing sw itch5is
in a closing state (earthing state), the interlocki ng pin12
moves in a left lower direction as in Fig. 4, while when the
earthingswitch5isinabreakingstate(non-earth ingstate),
the interlocking pin 12 moves in a right upper dire ction as
10 inFig.5. Theinterlocking pin 12 is configured s othatit
can move in the left lower direction on Fig. 4 only when the
action point of the interlocking lever 11 has been moved
(rotated) upward as in Fig.4. Conversely, the inte rlocking
lever11canberotatedsoastobedirectedinthe horizontal
15 directiononlywhentheinterlockingpinl2isina rightupper
position(thereby onlywhen). Thatis theinter lockingever
11 and the interlocking pin 12 have an interlocking function
asamutuallyoperatingfunction sathat,onlywhe ntheearthing
switch 5isinthe closing state (earthing state) a sshownin
20  Fig.4theinterlockingleverllisblockedbythe interlocking
pin12soasnottomoveinthehorizontaldirectio n. Thereby
itispossibletopreventthemaincircuitswitchf rombecoming
non-disconnectingstate (closingstateandbreaking state)by
mistakeduringtheearthingswitch’sclosing(earth ingstate).
25 Furthermore, as shownin Fig. 7, an earth ope rating rod



10 non-disconnecting state) , just then the door 11 begins sliding, the jutting portion 26 comes in contact

with the interlocking lever 11. Thereby, the sliding motion of door 10 is blocked anymore. As shown in Fig.
6, the door 10 is provided with a push portion 15 144ke a projection on an inside surface of the door, and
the interior of the switchgear 1 is provided with a closing /breaking inoperable mechanism 15. The closing
/breaking inoperable mechanism 15 is configured to be pushed by the push portion 14 upon sliding of the
door 10 therebs/18G88{ieUESARHANGREF BT AKIR§ARBVacuum double-bre S0RSF8ENSosition type switch 2

inoperable. The door 10 js also provided with a thro hole 17, and the interior. of the switchgear 1 is
provided with g@b%e%&fb‘@}?ﬂ%%ﬁ“@%ﬁﬂ%ﬁ T@r?ﬂé%&wﬁg switch 18 is confialﬁf%gto be operated so as

to get into the r&f?g% a&lﬁfgSV% e(?ﬂht%%ﬁ[?ﬁi&mt%%“age sensing outpﬁﬁéglggllﬁovided 10 from the

voltage senso interlocking pi t'sone of a first member or a secon er locking mechanism

in claims) is p?gg TR IGS RGN RPFEIEREHGRI R iyvard the interlocking leverlil-side of the vacuum
t

double-break 5 three-position type switch 2. When the earthing switch 5 is in a closing state (earthing
state), thegntefiqsisighpife hrameiesiiBvatgiflowaiodireaden as in Fig. 4, whilaawhsinhe earthing switch 5
is in a breaking state (non-earthing state), the interlocking pin 12 moves in a right upper direction as 10 in
Fig. 5. The intgdstlangmire bPeigkounfigsitied sttiteaniicamncmove in the left lowet siigdtion on Fig. 4 only
when the action point of the interlocking lever 11 has been moved (rotated) upward as in Fig.4.
Conversely, thef if@raeriny towkrerbreak beaoRestien BadWi directed in the HbriZzontal 15 direction only
when the interlocking pin 12 is in a right upper position (thereby, onlywhen ). That is, the interlocking lever

11 and the interlStRARSHHADHA AW P ERSLRRAY FIRR GBS as a mutually oper®iifi function, so that, only

when the eart g e s el BRI RIS AT O piate) s Shown i, o oving

10  operating unit 6 supplies operating forces in the o peration
among the closing position, breaking position, the
disconnecting position (closing - breaking « disconnecting)
to the vacuum double-break three-position type swit ch2,and
it has an operating force sufficient enough to disc onnect

15 electrodes at a time from the closing position up t o the
disconnecting positionofthe switch 2 (maincircui tswitch).
However, such a movement from the closing position to the
disconnecting position without stopping at the brea king
position may lead to a possibility that the disconn ecting

20 positionisreachedwithouttheelectriccurrentbe ingbroken.
Therefore, lest the main circuit switch moves ata time from
the closing position to the disconnecting position without
stopping at the breaking position, a stopper 9 as a breaking
position-keeping member provided in the disconnecti ng

25  operating unit 7 is positioned at a chain double-da shed line



20 Fig. 4, the interlocking lever 11 is blocked by the interlocking pin 12 so as not to move in the horizontal
direction. Thereby it is possible to prevent the main circuit switch from becoming non-disconnecting state
(closing state and breaking state) by mistake duringl%he earthing switch's closing (earthing state).
25Furthermore, as shown in Fig. 7, an earth operating rod 11 27 is configured to act on operation of the
earthing operating unit 24, and the operating rod 27 is provided with a fitting 20 for an indicator . When

the earthing sWREHIN I HESRRNSRTON ARSI reaking preventing®SRtBACED is operated 5 to

prevent the maip, circuit switch from moving to the closing position or the breakin sition of the main
circuit switch o?&ﬂg Q}g{ﬂ,ﬂ?ﬁ%&%ﬂ]é%éﬁ)@ﬁ{?@&]ﬁggﬁﬁm type switch 2. A?HE%%l%afon will now be given

about the opert%go&te;gﬁ{éo({m%%ﬁ%gﬁ%lyf A%ﬁRQY%H erating units. The breagi[ri]g elch operating unit 6

supplies operating forces in the operation among the closing position, breaking position, the

disconnecting posiLRR(H199i Mg brREkMENShsitGIsEPMeegHRah o the vacuum doublgAareak three-position

type switch 2, and it has an operating force sufficient enough to disconnect 15 electrodes at a time from
the closing pogisifiam(tpehiarsssumrasting position @ittaaseiing Bdsnrin)cireuit switch). However, such a
movement from the closing position to the disconnecting position without stopping at the breaking position
may lead to a pupgibilfystugdtdrbugiscasnbdting RGiposiion is reached withoutRhwe &lectric current being
broken. Therefore, lest the main circuit switch moves at a time from the closing position to the

disconnecting isteassHionthaliestopgierpitaratereieigreBsition, a stoppelgaRe@tinBaking

position-keeping member provided in the disconnectin% 25 operating unit 7 is positioned at a chain
double-dashedfn&epade from the breaking position to the disco nnecting
position under the operating force of the breaking operating
10  unit 6. At this time, the interlocking lever 11 ro tates so
thatitsactionpointmovesupwardninterlockwit hthemovement
of the stopper 9. This rotating motion of the stop per 9 is

illustrated in Fig. 8.

Ontheotherhand, onconditionthatthebrea kingoperating
15  unitexertstoperatingforcenthedisconnect ingdirection,
operation from the disconnecting position to the br eaking
position (disconnecting position - breaking position) of the
main circuit switch 2 is performed with the operati ng force
of the disconnecting operating unit 7. More specif ically,
20 sincethebreakingoperatingunit6exertsitsoper atingforce
in the disconnecting direction, the disconnection o perating
unit7exertsanoperatingforcelargerthanthato fthebreaking
operating unit 6 to actuate the stopper 9 formovem enttothe
breaking position (from the solid line position to the chain

25 double-dashed line position in Fig. 8). At this ti me, the



position in Fig. 8 to keep an electrode-to-electrode distance of the main circuit switch 2 at the breaking
position to break the electric current positively. After that, at the time of operation from the breaking
position to the disconnecting 5 position (breaking p&gition disconnecting position), the stopper 9 is rotated
up to a solid line position in Fig. 8 to release from the breaking keeping state, whereupon the operation
can be made from the breaking position to the disconnecting position under the operating force of the
breaking operafi§eaKinAteBe HldaRirRBE A MIEARERING lever 11 rotates so 8%t @%Phction point moves

upward in interlock \gith the rr]n%vement of the sﬁ)%p%er 9. Tgis rotating motion of the stopper 9 is illustrated
in Fig. 8. On {18 iR Pﬂ‘a}%t, § ec%\%’dﬁi”&ﬁ%gi PERGI "operating 15 unit 6 exerts its operating force in

the disconnecting diregti [ fﬁﬂgﬂ > g cting position to the Ing. position

(disconnecting p%s%ﬁgﬁ?ﬁ@%gﬁ%@ﬁ?ﬁon o%ﬁ@%%?ﬁgﬁcuit switch 2 is perf%@nﬁég#gv%h the operating

force of the dis_(;e[ygﬁfﬁir[g RRENaLRY HatircHaeRRReHieal it 20 since the breakipgqperating unit 6 exerts
t

its operating force in the disconnecting direction, the disconnection operating unit 7 exerts an operating
force largey thapdhatref ihe oot akéngepenatingetuting tmidetuate the stopper 9 for movement to the
breaking position (from the solid line position to the chain 25 double-dashed line position in Fig. 8). At this
time, the 13 intefsgianinigpeErdtiorbtteseneladingordopetally (as Fig. 5) innmgidedingith the movement of
the stopper 9. A switching operation from breaking to closing (breaking closing) of main circuit switch 2 is

performed with-tBeening) of the earthing switch 5 is performed wit h the

operating force of the earthing operating unit 24.

Accordingtotheswitchgearofthisembodimen t,onlywhen
10  the main circuit switch 2 is in disconnecting posi tion, the
earthingswitchisclosedtopreventtheoccurrence ofaground
faultaccidentonthe busbarside. Onthisregard ,concrete
means will be described below. According to the fo llowing
concretemeans, pluralmechanismsare providedtop reventthe
15 occurrence of a ground fault accident. This is bec ause the
occurrence of a ground fault accident on the bus ba rsidein
the switchgear is a very serious problem and hence must be
prevented by all means.
First, withreferencetoFigs.4and5, asli deblocking
20  mechanism for the door 10 will be described, which mechanism
uses the interlocking lever 11. As described above , for
operating the earthing switch 5 it is necessary to open the
door 10 and operate the operating section 25 provid edinthe
front portion of the earthing switch 5. In this co nnection,
25  whenthe vacuum double-break three-position type sw itch 2is



5 operating force of the breaking operating unit 6.

A switching operation between closing and opening

(closing .-. opening) of the earthing switch 5 is performed with the operating force of the earthing
operating unit 24. According to the switchgear of thi¥*'embodiment, only when 10 the main circuit switch 2
is in disconnecting position, the earthing switch is closed to prevent the occurrence of a ground fault
accident on the bus bar side. On this regard, concrete means will be described below. According to the
following concletEFRERROSIHPACRRERRLABRASIERR. BiRlvided to prevent the THRIUAGhce of a ground fault
accident. This is be Lé%a the o currenci of ag‘rgﬁj&??.fault accident on the bus bar side in the switchgear

is a very seriouesvﬁf I

5, aslide bloclf_i ) %%Hbe[ﬁg%mﬁt@jf‘% tm?f 91%0&0109 Ml’sboeb escribed, which me(}ng{éla

interlocking leve or operating the earthing switch 5 it Is necessary to open the

AR R Be"

11. As descri ove,

g&%&/ all means. First, witAr&fefence to Figs. 4 and

uses the

door 10 and o%mﬁiﬁ%&@g@mﬁ%jggF?aﬁtgf%%g,in the front portion of g g@fHyng switch 5. In this

connection, 25 when t

e vacuum double-break three-position type switch 2 is 14 in its closing position or

breaking positiath Heatdenaskingilreaoddng @divecter theragtearly horizontal diregtiprs as in Fig. 5, and the
sliding path of the door 10 is obstructed by the jutting portion 26 (which is apart of the door 10) coming

into contact wiploskibliatetdbatirstjdengeofiie themell ibishpossible to block slidingimfethibedoor 10. At this time,
the interlocking lever 11 acts as a slide blocking mechanism against the door 10. Even if a door opening
force is exertetl@f epkivdeyerblagifesaabdeRiakingmeedver 11 is directed iAESABAANIO horizontal

direction, the juttin

motion of the dBBAYY HaEHedRFRHRRHRAJBETRIG exert

10

15

20

25

door10whiletheinterlockingleverllisdirected
horizontaldirection,thejuttingportion26comes
withtheinterlockinglever11toobstructtheslid
of the door, so that the door cannot be opened.
On the other hand, when the vacuum double-bre
three-positiontype switch 2isinitsdisconnectin
as in Fig. 4, the action point of the interlocking
hasbeenmovedupwardandtheinterlockingleverll
the rock against the sliding motion of the door 10.
case, theinterlockinglever 11doesnotobstructt
path of the door 10.
Intheswitchgearlofthisembodiment,bysa
above-mentioned relationships, the operating sectio
becomesoperable and the earthing switch5canbe o
closeononlywhenthevacuumdouble-breakthree-po
switch 2is in its disconnecting position. Such a

will be referred to herein as a mechanical interloc

portion 26 comes into contact with the interlocking lever 11 to obstruct the sliding
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inanearly
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ingmotion

ak
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On the other hand, when the vacuum double-break three-position type switch 2 is in its disconnecting
position 15 as in Fig. 4, the action point of the interlocking lever 11 has been moved upward and the
interlocking lever 11 can release the rock against the sliding motion of the door 10. In this case, the
interlocking lever 11 does not obstruct the sliding path of the door 10. 20In the switchgear 1 of this
embodiment, by satisfying the above-mentioned relationships, the operating section 25 becomes
operable and tREERMAY switch 5 can be operated to close on only when the vacuum double-break
three-position ty swig:h 2is in its gisconngeﬁtingﬂosition. Such a mechapism 25 will be referred to
SHi

herein as a mechahica ﬁ?t‘H#P&@HW&' R . Next, a descripti ﬁ%\’%’éﬂaﬂlen about a slide

preventing mem%ﬂigg%m{oﬁlﬁe 8§F1]09v}fﬁm etEI& esf%%?%%lype locking switc@kingg ﬁﬁtgﬁ the case of the

interlocking lever 1 s crl above , for operating’the earthing switch 5 1t IsThecessary to open the

door 10 and op@raigiRORREIIRG REFHRMdeweYifed in the front portian @b dhgRREING switch 5. In this

connection, when the voltage sensor 16 is sensing a positive or negative voltage not zero, the solenoid
type locking svidichpéfaong tatesathiagdwadrestigetadosadhe through hole 17 forpaeghémthe door 10
thereby to prevent sliding of the door 10. By the case where the voltage sensor 16 is sensing a positive or
negative voltagjeeniooz & Mandrpearase et tpenataig sictianidSpra power applicatiovidsdie, that is, the main
circuit is not in a disconnected state. 15 Therefore, in the switchgear 1 of this embodiment, only when the
vacuum doubl&gffeatpaiteaqibsprsmtypandiaifehl2ths in its disconnected stagaNg@&igdor 10 can open and it
is possible to operate the operating section 25, thus permitting the earthing switch 5 to be closed. Such a

mechanism witBee Mtpgs sensor 16 is sensing a positive or negative
voltagenotzero,thesolenoidtypelockingswitch 18operates

10 andits partgetsintothe through hole 17 formed.i nthe door
10therebytopreventslidingofthedoor10. Byt hecasewhere
thevoltagesensorl6issensingapositiveornega tivevoltage
notzero jitmeansthathemaincircuitisinapo werapplication
state,thatis,themaincircuitisnotinadiscon nectedstate.

15  Therefore, inthe switchgear 1 of this embodiment, only when
thevacuumdouble-breakthree-positiontypeswitch 2isinits
disconnected state, the door 10 can open and itis possible
tooperatetheoperatingsection25 thuspermittin gheearthing
switch 5 to be closed. Such a mechanism will be re ferred to

20 herein as an electrical interlocking mechanism.

The above-mentioned mechanical and electrical
interlocking mechanisms operate asindependentand different
mechanisms from each other. That is, only when the vacuum
double-break three-position type switch 2 is in its

25 disconnectingposition,themechanicalinterlocking mechanism



20 herein as an electrical interlocking mechanism. The above-mentioned mechanical and electrical
interlocking mechanisms operate as independent and different mechanisms from each other. That is, only
when the vacuum double-break three-position type Ruitch 2 is in its 25 disconnecting position, the
mechanical interlocking mechanism 16 permits opening of the door 10, resulting in that the earthing
switch 5 can be operated. On the other hand, in the case of the electrical interlocking mechanism,

whether the mBRTBiiORGRINY af AP EiShlRiHIBROSAIE S not is determined IRFHIIRIS voltage sensor 16,
and only when the I;ng]in circuit is not in the power ?I;Pﬁl” atign state, that is, only when it is in the

disconnection §‘f\éﬁ%, 8 Et?i%%{l%?t%ﬂg@ f‘g%‘&& A Bermits opening of %aa‘a&f 10, resulting in that
the earthing S%@e%tﬁ@%ﬁﬁ%ﬁ@&@ﬁﬁe%ﬁwﬁ\%%Y@ﬂgeplural interlockin ﬂn[anisms independent
S

of each other, it Is possible to make a state whére even in the event of malfunction on one of the two
interlocking meghanisme s REEs SIS OPeIA R BeldiHinthere is implementeq asfailtrafe function capable

of surely preventing the occurrence of a ground fault accident. 15 According to the above-mentioned
mechanisgs, RyiGyeBHBOr aBeaipopiivthenand hdinecpegtability of the earthisgsuitch 5 is guaranteed
only when the main circuit is in its disconnecting position and is disconnected. Further, in the switchgear 1
of this embodithempin\eeeapiplitad@vstateht 20t ooly Wthshduld open for some reiasothehe occurrence of a
ground fault accident can be prevented by providing a third interlocking mechanism using the interlocking
lever 11 and tiiSkRBABIMASIE 1 eTHes el HAlGAT KN heedescribed below. chaniswg described above,

the interlocking lever 11 is directed 25 in the hagrizontal direction when the main circuit switch 2 is

permitsopeningofthedoor10,resultinginthatt heearthing
switchbcanbeoperated. Bythusprovidingplural interlocking

10  mechanismsindependent of each other, itis possibl eto make
a state where even in the event of malfunction on o ne of the
two interlocking mechanism, the other side operates . Thus,
there is implemented a fail-safe function capable o f surely
preventing the occurrence of a ground fault acciden t.

15 According to the above-mentioned mechanisms, by
preventing opening of the door 10, the operability of the
earthing switch 5isguaranteed only whenthe main circuitis
inits disconnecting position and is disconnected. Further,
inthe switchgear 1 of thisembodiment, eveninthe eventthe

20 doorlOshouldopenforsomereason,theoccurrence ofaground
faultaccidenttanbepreventedbyprovidingathir dnterlocking
mechanismusingtheinterlockingleverllandthei nterlocking
pin 12. This mechanism will be described below.

Asdescribedabove theinterlockingleverl lisdirected

25 inthehorizontaldirectionwhenthe maincircuits witch 2is



17 not in its disconnecting position. On the other hand, the interlocking pin 12 moves to a left lower
position of Fig. 4 upon the closing position of the earthing switch 5. In this case, the interlocking pin 12
can move to the left lower position 5 only when the Hetion point of the interlocking lever 11 has been
moved upward . As a result, the movement of the interlocking pin 12 can be done only when the vacuum
double-break three-position type switch 2 is disconnected. That is, the closing operation of the earthing
switch 5 can bBYThESHIRFAONRHED tReslitu A doriBIBSSRAK three-position tygddsiiteh 2 is in its

disconnecting position, Consgguentl fail-safe function can act in addition to the above fail-safe

: : 10 TRT Iower L e .

idea. The é’BSUg- BARSH 'B% an2foR haY B e to the mechanlsn% erein the earthing
switch 5 is made | | ' S . in circuit switch is isconnected, thereby
preventing theEl?é;cHu?rr?é)r%?e& S(Hﬁ?gl?ﬁﬁgt t%%ﬁg@gt%%ﬁver, a ground faultr;%téﬁcfi%nt can occur also
when the vaculpdadbieiseakdhraedapribonMgegvitch 2 is shifted frem, thsodiggPnnecting to the
breaking or switch-on pos ition in an already 20 closing state (earthing state) of the earthing switch 5.
Thereforesit isonBeRGAhtOdRIRNENbiI® BeUreneelmi@eiind fault accident alga iesuch a form of the
same accident. Reference will be made below to the mechanism concerned. First, a description will be
made about thiee2bnetns dngitaeh kivsg epdrHieompeavemtitiymechanism foeprenarking 18 closing and
breaking operations of the vacuum double-break three-position type switch 2 when the earthing switch 5
is closingwith thig #36ande gefrRaitMhgadne VAGHISTLAMBIRRERR, when the edfthing switch 5 is in the
closing state, the door 10 of Fig. 6 is in an opening state. The door 10 is provided with the push portion
14, and with tHE"86RORHIBRBMRGHENAJSIAGAIRMEG R inbrable mechanism 18 Bushed by the push

portion 14. Wh Cr)lsthe closriqr&)/bgizﬁing irr%o.%erablt% Chﬁ‘BE’ 15 is pushed wit% tge glush portion 14, it
outputs a com AP R RAhG T abJé ﬂ'ﬁvg\f'ogerﬁﬁlng tifit 6 and the disconfieet ﬁ/operating unit 7

unable to perm?ﬁr{ﬁgggmlﬂggg@@bﬁggklmg%g ﬁowgﬁlé gwee-position ty%rw/gch 2 unable to

operate. Then, when the earthing switch 5 Is in the closing state, namely, when the door 10 is open, the

vacuum doublgrsaricsArRRMRFIBRMON. Consequently,anew fail-safe
function can act in addition to the above fail-safe idea.
The above-mentioned explanation has been made to the
mechanismswhereinthe earthingswitch5ismadein capable of
15  beingclosedwhenthemaincircuitswitchisnotdi sconnected,
therebypreventingthe occurrence ofagroundfault accident.
However,agroundfaultaccidentcanoccuralsowhe nthevacuum
double-breakthree-positiontype switch 2isshifte dfromthe
disconnectingahebreakingorswitch-orposition inamalready
20 closing state (earthing state) of the earthing swit ch 5.
Therefore,itisnecessarytopreventtheoccurrenc eofaground
fault accident also in such a form of the same acci dent.
Reference will be made below to the mechanism conce rned.

First, a description will be made about the

25 closing/breakingoperationpreventingmechanisnfor preventing



15 type switch 2 becomes unable to operate and cannot move to the closing and breaking positions, so
that the occurrence of a ground fault accident can be prevented. Next, a description will be given
about the interlocking mechanism using the interlocﬁng pin 12. First, as shown in 20 Fig. 4, when the
earthing switch 5 is in the closing state (earthing state), the interlocking pin 12 is shifted to a left lower
position. For the vacuum double-break three-position type switch 2 to move from the disconnecting
position to the SRENSPHFBICAKIRG PBSAIANT ¥ hecaadHHakRhe 25 interlockirfyPERR 11 is in the

horizontal direﬁi[ion, as shown 19 in Fig, 5. The interlo kin%lever 11is configureq?]sso.as to be movable in

the horizontal FSSER)??'&R@W%HWH@W@[%&‘H@ ‘f)?ﬁt D9s Wtaright upper positi% >Hfowever, when the
earthing switch 5 is.j ' e interlocking pin 12 is since shy i eft lower position,
the interlockingI 5&%%%%%@%1@%\@%&%%%& direction. Thus, ﬁv’%ﬁg&&eﬂéﬂhing switch 5isin
the closing stajghdhe aGHHM %Q@-gqg%tﬁy@%@?g{g{b,type switch 2 cannoRejgived from the
disconnecting position to the closing and breaking 10positions. Further, a description will now be
given aboyt anaberig i Brasiénth§eex@Nting aeghanism for the vacuum glendiadareak three-position
type switch 2, which mechanism uses the closing/breaking preventing switch 19 provided on the 15
operating rod iithvielpisicportesidd vattl thighahetloiogr $@Wiope24. As shown in Figg, Théhe operating rod 27,
which operates upon operation by the earthing operating unit 24, is provided with the indicator metal
fitting 20, and @iestlesirrakirGRANS FrelearRRRERTAPEOUSRGVided at a fixeBYBRAUSM with respect 20 to
the operating rod 27. Upon closing of the earthing switch 5, the operating rod 27 moves down and pushes

the closing/breXkify’ v@m%tgweﬁiﬁ@{t\WﬁEiHQH'éo&%@H@meaking preventiiF @M 19 is pushed, a
command for f!L)grllsq at We dist%onnectirpg p%ositio IS transrpitted from the

pushed with the pus rtion 14,1t outputs a command
10 formakingthebreakingoperatingunit6andthedi sconnection
operatingunit7 unabletooperate, thereby making thevacuum
double-break three-positiontype switch 2 unable to operate.
Then,whentheearthingswitchbisintheclosing state,namely,
whenthedoorlOisopen thevacuumdouble-breakt hree-position
15 typeswitch2becomesunabletooperateandcannot movetothe
closing and breaking positions, so that the occurre nce of a

ground fault accident can be prevented.

Next,adescriptionwillbegivenaboutthei nterlocking
mechanism using the interlocking pin 12. First, as shownin
20 Fig. 4, when the earthing switch 5 is in the closin g state
(earthingstate), theinterlockingpin12isshifte dtoaleft
lower position. For the vacuum double-break three- position
type switch 2 to move from the disconnecting positi ontothe
closing or breaking position, it is necessary that the

25 interlockingleverllisinthehorizontaldirectio n,asshown



25 switch to the vacuum double-break three-position type switch 20 2, thereby making the closing and
breaking operations impossible. With the above mechanisms, when the vacuum double-break
three-position type switch 2 is in the closing state ofthe 5 breaking state, the earthing switch 5 can be
prevented from being closed, whereby it becomes possible to prevent the occurrence of a ground fault
accident. According to the switch gear of this embodiment described above, by a simplified construction
with reduced rilmep of PatfeeioeknadiE obkiaGoRrfi988f the earthing switch &H5dYrevented when the
electric current in the switchgear is%disconnw ,.and the closing operation of the disconnecting

d
switch can be PPAYRRIETER R ﬁ?\tbog\)/\r/\ | WH the closing state SEF %&gsince the voltage

sensor 16 is irlﬂ?llﬁg@%ﬁlﬁ%g&%{)ﬁ}gﬁﬁ%(ﬂg\)&%@eﬁed 15 using the S%eéé%iﬁh% e locking switch 18
olta

and on the ba ||s of v e sens y the voltage 'sensor 16, if voltage remains on the load side , it is pos
s ible to prevegfalasdng;PfHbe I saHH kS EWHERAY¥eRYIeN the main circuit switcfvigin its disconnecting
position. 20In this embodiment, by blocking the slide motion of the door 10 itself which covers the earthing

operating sinit 2hcisisipasatirtopmyostitiataseeirence of a ground faulioareigeneand there is no
special increase in the number of parts for interlocking. As to the interlocking mechanism, the 25

interlocking fuddticamoahrbeviuifilted byrizentyl pneationg ah@s, when the
earthing switch 5 is in the closing state, the vacu um
double-breakthree-positiontypeswitch2cannotbe movedfrom
the disconnecting position to the closing and break ing
10  positions.

Further, a description will now be given abo utanother
closing/breaking preventing mechanism for the vacuu m
double-breakthree-positiontypeswitch2 whichme chanismuses
the closing/breaking preventing switch 19 provided on the

15  operating rod 27 which is connected with the earthi ng switch
24. AsshowninFig. 7, the operating rod 27, whic hoperates
uponoperationbythe earthingoperatingunit24,i sprovided
withtheindicatormetalfitting20,andthe closin g/breaking
preventingswitchl9isprovidedatafixedpositio nwithrespect

20 totheoperatingrod27. Upon closing ofthe earth ing switch
5, the operating rod 27 moves down and pushes the
closing/breaking preventing switch 19. When the
closing/breakingpreventingswitch19ispushed,a commandfor
fixing at the disconnecting position is transmitted fromthe

25  switchtothe vacuumdouble-breakthree-positionty pe switch



slide type cover section which covers the earthing operating unit 24 in addition to the door which covers
the earthing operating unit 24. In this case, the number of parts increases as compared with the case
where the door 10 is endowed with 5 the interlockinﬂ)function, but the mechanism is simplified like the
door 10 and the increase in the number of parts is kept to a minimum. Thus, the mechanism can be
prevented frombecoming complicated in construction. Although in this embodiment reference has been
made above 18 6% PBYHGKAIIS0ECES G FERBRRIHY 18REIER, no limitation is Afade thereto. Any other
type may be adopted. insofar as the sliding of the door can be done only at the disconnecting position of
the main circuff@@?ﬁémﬂ' the switchgear and can be prevented at the closing and breaking positions of the

main circuit swit iti%'%gﬁg(%i%%@ ?‘E%%Rgﬂ%qi%g@ﬁb% at the closingu%rI é)_[ﬁggipg position of the

main circuit switc oor cking means is loc at a position obstructing an advancing path of

the sliding doof, Wil 9abha) RS HIRIPDREFT RS g@gmgrggg{e door slide blockingdygafs is located at a
position not 20 obstructing the advancing path of the door. In this embodiment a double-break type is

used as the swsishkindpigttls advaatagepusiibiisaidheelastiede-to-electrode digariagnean be shortened
and hence it is possible to attain the reduction in size of the switchgear. . However, the 25 interlocking
mechanisms desioghzasabowh eebgijlieahie 2Rossddpdotive\anvhether the swite¢hes a double-break type
or not. Since the return spring 13 is used in this embodiment, a resilient force acting in the direction to
cover the operegRijreaesefrusaiedtdopaecidane deeprdmavhereby the door POESHHESented from being
kept open. However, it goes without saying that no limitation is made to the return spring and that there

may be used HRFbHLPRRMBRHIRERTSESEHBSB RPGV fnBlefiftilg such an effecfied

constructionwithreducednumberofparts,themaki ngoperation

10  otheearthingswitchcanbepreventedwhentheel ectriccurrent
intheswitchgearisnotdisconnected,andtheclos ingoperation
ofthedisconnectingswitchcanbepreventedwhent heearthing
switchisin the closing state. Moreover, since th e voltage
sensorl6isinstalledandelectricalinterlocking iseffected

15 usingthe solenoidtypelocking switch 18 and onth e basis of
voltage sensed by the voltage sensor 16, if voltage remains
orthdoadside jigpossibletgpreventclosing otheearthing
switchbevernwhenthemaincircuitswitchisnit sdisconnecting
position.

20 In this embodiment, by blocking the slide mot ion of the
door 10 itself which covers the earthing operating unit 24,
it is possible to prevent the occurrence of a groun d fault
accidentandthereisnospecialincreaseinthenu mberofparts
for interlocking. As to the interlocking mechanism , the

25 interlocking function can be fulfilled by newly pro viding a



10Although in this embodiment electrical interlocking is effected by inserting the solenoid type locking
switch 18 into the door 10 to make the sliding of the door impossible on the basis of the voltage sensed
with the voltage sensor 16, there may be adopted &Lonstruction usingmeans for determiningwhether 15
voltage is applied or not on the load side and wherein when it is determinedby themeans that voltage is
applied, the clising operation of the earthing switch 5 is made impossible on the basis of a command
provided from SHESHPSFOVRIRESEMMIGH §9YRIG T8 HBIBEntents disclosed PR ERbodiment are a 20

mere example. In thjs empodiment, the interlocking lever 11 and the interlocking pin 12 can mutually
obstruct the 0[%\15? Aof %Eﬂno%é??‘ﬁeﬂﬁé,v\m@ §4 tlﬁge%?as an interlockingm@ﬁanism which exhibits

an interlockingo %RBJHHQ?Iﬂ&@gg&g&%ﬁgmfg%raﬂng unit in the e?gmép(?aggg’tch 5 or the vacuum

23 double-break three=position type switch restricting the operation of a movable electrode on

the mating sidgs CORBRAMPRI thisROSSIRIE 4aredies 10gsutmBer of parts. In agiditigfhto the interlocking

mechanism of the interlocking

5 theinterlockingfunction,butthemechanismissim plifiedlike
the door 10 and the increase in the number of parts is kept
toaminimum. Thusthemechanismcanbeprevented frombecoming
complicated in construction.

Althoughinthisembodimentreferencehasbee nmadeabove

10 toarotationaleverastheinterlockingeverll, nolimitation
ismadethereto. Anyothertypemaybeadoptedins ofarasthe
slidingothedoorcanbedoneonlyatthedisconn ectingposition
ofthemaincircuitswitchintheswitchgearandca nbeprevented
atheclosingandbreakingpositionsothemainc ircuitswitch.

15  Accordingtoamoreconcreteexample,attheclosin gorbreaking
position of the main circuit switch, the door slide blocking
means is located at a position obstructing an advan cing path
oftheslidingdoor, while only atthedisconnectin gposition
the door slide blocking means is located at a posit ion not

20  obstructing the advancing path of the door.

Inthissmbodimentadouble-breaktypeisuse dastheswitch,
which is advantageous in that the electrode-to-elec trode
distance can be shortened and hence itis possible to attain
the reduction in size of the switchgear. However, the

25 interlocking mechanisms described above are applica ble



5 lever and interlocking pin, there may be further provided means, that is, means which operates in
response to the motion of the switch (with at least a disconnecting function, also in the following) and
which, when the switch is not disconnected, makes%he interlocking pin 12 of the earthing switch 5 unable
to move 10 to its earth closing position; and means which operates in response to the motion of the
earthing switch and which, when the earthing switch is in the closing position, makes the interlocking lever
11 unable to MéeePLFi¥ERbWREIBRBReINMIE IS SHOHIE tE@nain circuit switch KEXR&ORith the provision 15
of these means, it is possible to implement the above embodiment's interlocking mechanism. Also as to
the interlockin&%‘ver 11, no limitation is made thereto. There may be used any other member which

operates in resp%ﬁge%é%@%t%}iﬁ)é tﬂai YAcHHM gﬁyglﬁ-break three-positiorb%% S itch 20 2 andwhich,
ISC

when the switch 2 is not in the discorinectingposition, prevents the interlocking pin 12 from moving the
position where fhe;iRaridieeRuHGHISARERIBRGBVRPerate from the breakipgfsiigrto the closing
position as the earthing position . Also as to the interlocking pin 12, there may be used any other member
25 which, st theetition & gavigshved frofetbeoce|osingheeamhtie)d@4 position to thedyre@idng position or from
the breaking position to the closing position of the earthing switch 5, operates together with the switching
operation of therewsthauly ewithdkepiapemidhowdven,theeearthing switch 5 ithwutbeytigsingposition, 5
prevents the interlocking lever 11 from moving the position where the vacuum double-break three-position
type switch 2 i1ptiedifedationdperdethtiargisrapisiding position to the fBatdISENNecting position. In
this embodiment reference has been made above to an 10 example in which the door 10 is provided with
the push portidRYRE4RaARRKINE eI A BRRIPHitaRAE%RT breaking inoperBBIEMFEEASnism 15 is pushed
with the push portion 14, resulting in the vacuum double-break three-position type switch (main circuit
switch) 2 beco%'fﬁtkbé}ﬂo erable. However, no limitation

10 Although in this embodiment electrical interl ocking is
effectedbyinsertingthesolenoidtypelockingswi tch18into
the door 10to make the sliding of the door impossi ble onthe
basis ofthe voltage sensedwith the voltage sensor 16,there

maybeadoptedeconstructionusingneansordeter

miningwhether

15  voltage is applied or not on the load side and wher ein when
iisdeterminedoythemeanshatvoltageisappli edtheclising
operation of the earthing switch 5 is made impossib le onthe
basis of a command provided from the means. It goe s without
saying that the contents disclosed in this embodime ntare a

20 mere example.

In this embodiment, the interlocking lever 11 and the
interlockingpinl2canmutuallyobstructtheopera tionofeach
other. Thus, they can be used as an interlocking m echanism
which exhibits an interlocking function for the ope ration of

25  each operating unit in the earthing switch 5 or the vacuum



15 is made to such an example, that is, no limitation is made to the use of such a door as described
above, insofar as there is provided means which rezgonds to the movement of the slide type cover
section as the door and which, when the slide type tover section slides and is in a state of being able to
operate 20 the earthing switch 5, issues a command for making the main circuit switch 2 unable to be in
the closing state. [Second Embodiment] Although in the above first embodiment reference has been
made to an exafpie B eRHYaEP LA PEXUIEIRCARDYS three-position ty§EERIRh 2 also having a

breaking/ 25 djsconnecting ffunction, er&gnag be aﬁﬁerpted.a construction wherein the circuit breaker and
the disconnect %%E@H‘)&S saeB]fr\éﬁQ friT ORE B MATRES case, the interlot} ?Tg mechanisms

described in tk@@ﬁﬁﬂ?ﬁﬁ.’fﬁ”ﬁﬁ"%‘ g?oggearﬁg%mgq‘gr%&v&en the disconne? ' SSwitch and the

earthing switch IS secon ment IS omitted. More specitically, the earthing

switch 5 is preypigRidrapRaneresag mhamtisthsgrinecting switch is nofdisgapgected. That is, when

the disconnecting switch moves from the 10 disconnecting position to the closing position, the interlocking
lever of the diges@manastirg syviaipmmasniagberateprizontal direction tendwamhepesing of the door 10
which is for operating the earthing switch 24-operating section. In the case where a voltage sensor is
disposed on thedtagrsdeslthahibectisesmnespogssiatol mnd a positive or negadiitbesoltage is sensed with
the voltage sensor, it is determined that the disconnecting switch is not disconnected; and for preventing
the closing (edfttijcogiithiahleAshe @seaingcdparamseamizla4, the solenoid typedldtkiAg switch 18 is
inserted the through 20 hole 17 formed in the door 10 to inhibit opening of the door 10 which is for

operating the P4 SYRABIRESMAFISBREISERIY unit 24. Further, MRRAMHERvent the door 10

should open when é%ﬁoc(i:ksconnel t(l)qg]swn%['l IS nouﬂgnﬁ disconnecting posgtﬁgt(f)onrqueme reason, since the

interlocking Ie\;@?'ﬁ] ngpin eearthingswi

10 toits earth closing position; and means which oper ates in
responsetothe motion ofthe earthing switchandw hich, when
the earthing switch is in the closing position, mak es the
interlockingleverllunabletomovetoitsclosing orbreaking
position ofthe main circuitswitch. Evenwiththe provision

15  of these means, it is possible to implement the abo ve
embodiment’s interlocking mechanism. Also as to th e
interlocking lever 11, no limitation is made theret 0. There
may beusedanyothermemberwhichoperatesinresp onsetothe
motion of the vacuum double-break three-position ty pe switch

20  2andwhichwhentheswitchZsnotinthediscon nectingposition,
preventstheinterlockingpinl2frommovingthepo sitionwhere
the earthing switchis permitted to operate fromth ebreaking
positiontatheclosingpositionastheearthingpo sition. Also
astotheinterlockingpinl2,theremaybeusedan yothermember

25  which, at the time of switching from the closing (e arthing)



25 in a nearly horizontal direction, the left downward movement 26 of the interlocking pin 12 is inhibited
and hence it is possible to prevent the closing of the earthing switch 5. Next, when the earthing
switch 5 is in the closing state, the closing operatio?r”of the disconnecting switch should be 5 prevented.
More specifically, with the door 10 open, the closing/breaking inoperable mechanism 15 is pushed by the
push portion 14 provided in the door 10, making the vacuum double-break three-position type switch 2
inoperable. ASPRSESHORARRIRaKE atHIRBCERAEH SN RKthe closing state, 109PRE 9 When the door 10 is

open, the vacuum douyble-break three-position.type switch 2 becomes incapable of being operated and
can no longer P%% ‘Eﬁoﬁ‘i%gc‘?8§|H%”a?f&Pber88ﬁH'8y§8 i'ﬁg?'g?ﬂwus making it possibP@E%tﬁ?event the

occurrence of_%%ﬂvt%}gvm““ ea&ﬁ%%mg%ﬁg}gﬁah%iﬂﬁéeé%ﬁmmrlocking pin can ﬁﬁ%‘%ﬁo the left downward

position like Fig. en the earthing switch 51s In osing position, the inte g lever cannot direct

in a nearly horizopialidif RFRMLIHRINYNRIRERSBRELNIng switch 5 is in|thegpsingstate, it is possible to

prevent movement of the vacuum double-break three-position 20 type switch 2 from the disconnecting
position tosthe ilesings ah dIeRKIGEKk PRI BT THUFEIRMasiHY the first embodiment, gbsitperating rod provided
in the earthing switch 5 is provided with the closing/breaking preventing switch 19, which switch operates
when the earthithgrawhtbabusmuthdleldsrak fosiiposRSmgmee sesult , when thevaarthisig switch 5 is in the
clos ing pos ition, 27

permitted to operate from the disconnecting positio n to the
non-disconnecting position.
In this embodiment reference has been made ab ove to an
10  exampleinwhichthedoor10isprovidedwiththep ushportion
14,andwiththedoor10open,theclosing/breaking inoperable
mechanism 15is pushed withthe push portion 14, re sultingin
the vacuum double-break three-position type switch (main
circuitswitch)2becominginoperable. However,no limitation
15 ismade to such anexample,thatis, nolimitation ismade to
the use of such a door as described above, insofar as there
is provided means which respondstothe movement of theslide
type cover section asthe doorand which, whenthe slide type
coversectionslidesandisinastateofbeingabl etooperate
20 the earthing switch 5, issues a command for making the main
circuit switch 2 unable to be in the closing state.
[Second Embodiment]
Althoughintheabovefirstembodimentrefere ncehasbeen
made to an example of using the vacuum double-break
25 three-position type switch 2 also having a breaking /



it is impossible to perform the closing or breaking operation of the vacuum double-break three-position
type switch 2. Thus, also when the circuit breaker and the disconnecting switch are separated from
each other, it is possible to apply 5 the interlocking fRechanisms described in the first embodiment. Also in
the switchgear of this second embodiment, like the switchgear of the first embodiment, by a simplified
construction with reduced number of parts, the closing operation of the earthing switch can be inhibited

when the switcHerAINRHBE Tengibihea ke BHCRIBLIAGYPeration of the dif¢§HABCting switch can be
inhibitedwhen the earthing.switch is in the closcilg%(éearthin ) state. Moreover, since the voltage sensor is

installed and it %eéilﬁh‘& rB‘é'F ﬁﬁéﬁf&ﬁ}%tﬂ?e 'ﬁ%‘?&t@ 8 locking switch 19’Vgﬁt‘tﬁéebasis of the voltage
detected by th t e , gg} ' j he earthing switch e inhibited if
voltage remaingsejgl‘:éllIr\ﬁgéeétgre‘%fg31 s(lg(lﬁ%é?.{ ) %JIT<':]1F|?Hnl$sIlﬁ : fgféﬁ%&%%ar comprising a sw%:%%ﬁ ving at least a
disconnecting fuagtign i BRI RstARRRFENEsieh for earthing g lead,sidg of the main circuit,
wherein the earthing switch includes an earthing switch-operating section covered with a slide type cover
section; agd theeavdthgradifdBhes aninRiises arkligr-blatking section for blockizigHe movement of the
slide type cover section, wherein the slide-blocking section is configured to block the 10 slide type cover
section's movéltetratidreof thes setchchawinopie dissonmigeting function is not in a disconnecting position,
and configured to release blocking of the slide type cover section's movement when the switch having the
disconnecting fuMeieansaticatidbenadbinggpEsibien and thereby to make'eveiRg&EPpe

beingclosedwhenthedisconnectingswitchisnotd isconnected.
That is, when the disconnecting switch moves from t he

10  disconnecting position to the closing position, the

interlockingleverofthedisconnectingswitchmove sinanearly
horizontal direction to inhibit opening of the door 10which
isforoperatingtheearthingswitch24-operatings ection. In
the case where a voltage sensor is disposed on the load side
15  ofthedisconnectingswitchandapositiveornegat ivevoltage
is sensed with the voltage sensor, itis determined thatthe
disconnecting switchis notdisconnected; and for p reventing
the closing (earth) operation of the earthing opera ting unit
24 thesolenoidtypelockingswitch18isinserted thethrough
20  hole 17 formed in the door 10 to inhibit opening of the door
10whichisforoperatingtheoperatingsectionof theearthing
operatingunit24. Further evenintheeventthe doorl0should
openwhenthedisconnectingswitchisnotinthedi sconnecting
position for some reason, since the interlocking le ver lies

25 inanearly horizontal direction, the left downward movement



15 cover section slidable and make the earthing switch-operating section operable. 2. The switchgear
according to claim 1, wherein the slide-blocking section is linked to the switch having the 20 disconnecting
function. 3. The switchgear according to claim 1 oflaim 2, wherein the slide type cover section is
configured so that a resilient force is applied to the slide type cover section in a direction 25 that covers
the earthing switch-operating section when the slide 29 type cover section is in a position where the
earthing switcRiBIINERIRS SeeRBN HsbpirisiandheRestwitchgear accordind$8°28PEne of claims 1 to 3,
wherein 5 the switch havhnéy t e_discP nectin functi_orhi cludes a disconnection operating unit, the

n

egrthing svyitcﬁ%%ﬁ)’&@ ; 58&%@ SWRERS iQrgaﬁW{ﬁ _ ' : the sliqle-blocking sgction is linked to the
disconnection op rafing. Unik etggrfﬂlﬂ& ggnge%{ﬁc{@ ction is constituted byogiﬁag%{é(pe door covering the

10 earthing switch-operafing section, an S locking section prevents the movement of the slide

type door by regemingheriahdf shelifebf dagy switkhe switchgear accorgingdeany one of claims 1

to 4, wherein 15 the switch having the disconnecting function is for switching among three pos itions of a
clos ingpositiopre&neakinbposdbemicand aitisenneatingdpesition, the switch inchudes a stopper adapted

to be operated when the switch moves from the breaking position to the disconnecting position, and the

slide-blocking closing/breakinginoperablemechanism15ispushed bythepush
portion 14 provided in the door 10, making the vacu um
double-break three-position type switch 2 inoperabl e. Asa
result, when the earthing switch 5 is in the closin g state,
10 thatis, when the door 10 is open, the vacuum doubl e-break
three-positiontypeswitchzbecomesincapableot eingoperated
and cannolongermovetothe closing and breaking positions,
thus making itpossible to preventthe occurrence o faground
faultaccident. Besides,sincetheinterlockingpi ncanshift
15  to the left downward position like Fig. 4 when the earthing
switch 5 is in the closing position, the interlocki ng lever
cannot direct in a nearly horizontal direction. Th us, when
the earthing switch 5isinthe closing state, iti spossible
topreventmovementofthevacuumdouble-breakthre e-position
20 type switch 2 from the disconnecting positionto th e closing
or breaking position. Further, as in the first emb odiment,
theoperatingrodprovidedintheearthingswitch5 isprovided
with the closing/breaking preventing switch 19, whi chswitch
operateswhentheearthingswitch5isintheclosi ngposition.
25 Asxesultwhentheearthingswitchbisinthec losingposition,



20 section operates in interlock with the operation of the stopper when the switch moves from the
breaking position to the disconnecting position. 6. A switchgear comprising a main circuit switch having at
30 switch for earthing a load side of the main circuitand a voltage sensor for sensing voltage on the load
side of the main circuit, the switchgear further comprising a closing preventing means for preventing a

closing operation of the earthing switch when 5 a positive or negative voltage is sensed with the voltage
sensor. 7. ThEISMRISSEA? RRVBIATAYRS LRSIMOEr IS8k the earthing switchqREIGHER an earth

switch-operatin RBection CO\r{ﬁre lW%EI a movable cover section, and the closing preventing means is 10
configured to ;ﬂ?e e R OVEHBHP 6F %a&}%ges-ggﬁgw_n tﬁperﬁg'gwitchgear accor "to claim 7, wherein

the movement om%rg%%q\m%(fﬁgat;&ﬁﬁ)t}g%g&gn%Hﬂi&g movement, and Wg%grﬁ] 88% [ve or negative

voltage is sense the voltage sensor the closing preventing means prevents-the sliding

movement of the;e@VRE 88EHPRed from each other, itis possibl etoapply
5 theinterlockingmechanismsdescribedinthefirst embodiment.
Also in the switchgear of this second embodiment, | ike the
switchgearnthefirsembodimentbyasimplified construction
with reduced number of parts, the closing operation of the
earthing switch can be inhibited when the switchgea ris not
10 disconnected and the closing operation of the disco nnecting
switchcanbeinhibitedwhentheearthingswitchis intheclosing
(earthing) state. Moreover, since the voltage sens oris
installedandinterlockingisperformedwiththeso lenoidtype
locking switch 18 onthe basis of the voltage detec ted by the
15  voltage sensor, the making operation of the earthin g switch
5 can be inhibited if voltage remains on the load s ide.



9. A switchgear comprising a main cuicuit switch having at least closing and disconnecting positions of a
main circuit, 20 an earthing switch for earthing a load side of the main circuit, the earthing switch for
switching between a closing position and a breakinﬁsposition as to earth, a first member provided to
operate together with a switching operation between the clos ing position and the breakingposition of the
earthing switch 25 at the time of the switching operation of the earthing switch, 31
andasecondm&'ﬁﬁ@?adaptedtooperateinresponsetothemovement of the main circuit switch so as to ,
when the main _circuit switch is not in a disconn ctt}i%ﬁ)sitj]on, block the first

member'soper&ti&}ﬁ\% 8?58@&“888&3%5’? f R G('flswit(:h. 10. The sa}iﬁ:hgear according to
claim 9, v&filse&%“ é@ﬁn@r@%ﬁH@%&%‘A’i‘ﬁ%ﬂJ‘ﬁ%ﬁdQ@%ﬁﬁf‘”9 position in adqmﬁé]s%t e closing position and

the disconnecting 10position, erein the second member operates together with a switching
operation fromyglesinaiteaidng {discamngeiingiriftom disconnecting to closing/breaking of the main
circuit switch at the time of the switching operation of the main circuit 15 switch, and wherein the

second member jgheasifigHecshiehh®) Rievemied dted domgtihe second memberiggperation needed for the
main circuit switch's operation from the disconnecting position to a position other than the disconnecting

position when $hvt@0 ezathiing sectainisaneiiesl eibiag jbsifpa. cover
section;andtheswitchgearfurthercomprisesasli de-blocking
sectionforblockingthemovementoftheslidetype coversection,
whereintheslide-blockingsectionisconfiguredto blockthe
10 slidetypecoversection’smovementwhentheswitch havingthe
disconnectingfunctionisnotinadisconnectingpo sition,and
configuredtoreleaseblockingoftheslidetypeco versection’s
movementwhenthe switchhavingthedisconnectingf unctionis
inadisconnectingpositionandtherebytomakethe slidetype
15 coversectionslidableandmaketheearthingswitch -operating

section operable.

2. The switchgear according to claim 1, wherein the
slide-blocking section is linked to the switch havi ng the

20 disconnecting function.

3. Theswitchgear accordingto claim 1 orclaim 2,wherein
theslidetypecoversectionisconfiguredsothat aresilient
forceisappliedtotheslidetypecoversectionin adirection

25 thatcoverstheearthingswitch-operatingsectionw hertheslide



11. A switchgear comprising amain circuit switch having at least a disconnecting function of the main
circuit, an earthing switch for earthing a load side of the main circuit, and a voltage 25 sensor for sensing
voltage on the load side of the main circuit, 32 the %%lrthing switch including an earthing switch-operating
section covered with a slide type cover section, the switchgear further comprising a slide-blocking section
for blocking sliding of the cover section, and a closing preventing means for preventing the cover section's
sliding movem¥REBPRAGEHIATISHhY g sFeHB%aRhg switch when a pBSitive or negative voltage
is sensed with the voltage sensor,. .wherein the slide-blocking section is configured to release blocking
of the cover seHBOH) cﬁﬁ*@%ﬁ%ﬁ%’ﬁ 'th@PE tch is in the disconnecting position, and wherein the
closing preventing means is configured to release the preventing of the cover section's sliding movement
when the positive or negative voltage is not sensed with the voltage sensor thereby to make the earthing

switch-operating I sqaHan, 0REFBIG HicAhYMEsREgRc COMprising amain;gigMitgyitch having at least

closing and disconnecting positions of amain circuit , an earthing switch for earthing a load side of the

main circuit, the switch having the disconnecting function includ esa

disconnectionoperatingunit,the earthingswitchi ncludesan
earthingswitch-operatingunit,theslide-blocking sectionis
linked to the disconnection operating unit, the sl ide type
coversectionisconstitutedbyaslidetypedoorc overingthe

10 earthing switch-operating section, and the slide-bl ocking
sectionpreventsthemovementoftheslidetypedoo byreceiving
the push of the slide type door.
5. Theswitchgeamccordingoanyoneotlaims ltod wherein

15 theswitchhavingthedisconnectingfunctionisfor switching
amonghreepositionsofclosingposition drea kingposition,
and a disconnecting position, the switch includes a stopper
adaptedtobeoperatedwhentheswitchmovesfromt hebreaking
positiontothedisconnectingposition,andthesli de-blocking

20 sectionoperatesininterlockwiththeoperationof thestopper
when the switch moves from the breaking position to the
disconnecting position.
6. Aswitchgear comprisingamain circuitswitch having at

25 leastadisconnectingfunctionofamaincircuit,a nearthing



20 the earthing switch for switching between a closing position and a breaking position as to earth,
wherein the earthing switch includes an earhing switch-operating section covered with a slide type cover
section, 25wherein the switchgear further comprise§0a slide-blocking 33 section for blocking the
movement of the slide type cover section, a first member adapted to operate together with a switching
operation from closing to breaking or from breaking to closing of the earthing switch at the time of the
operation of th\disHiRg W0 AIRASOIBEBI HIEHber adapted to operaf't@‘%wgé‘ﬁénse to the movement
of the main circulg]Sesci/Fv{itch S0.as tT when th%fj%eci uit switch is not in the disconnecting position,

preve.nt the ﬁrs.s[e BEFQ%B%Y&%WH@%A) g ng operation of thén@é'?ﬂﬁ%ﬂtswitch, and 10wherein
the shde-blockmg S%%W%és*ﬁmé%%?ﬁ, gsﬁgs%ff!()%r%ﬁﬁpig\/%ﬁtto make the cove[néerﬁggﬂsslldable when the

main circuit switch is in Isconne switchgear comprising amain circuit switch

having at 15 legghpsifaidsdineepeesiichrasitionsqf a main circuit, an eggibingrayitch for earthing a

load side of the main circuit, the earthing switch for switching between a closing position and a breaking
position as to egsdliivatthagaliagelseeReeieearitting voltage on the loadigigesehdae. main circuit, 20
wherein the switchgear further comprising a first member provided to operate together with a switching
operation between the closing position and the breaking position of the earthing switch at the time of the
switching operation of the earthing switch, a second member adapted to operate in response to the 25
movement of tife AEAVGIENUEaR@IRERArdaLHRINEEhate main theearthing

switchincludesanearthswitch-operatingsectionc overedwith

amovable cover section, and the closing preventing means is
10  configured to prevent movement of the cover section

8. Theswitchgearaccordingtoclaim7,wherein themovement

of the movable cover section is a sliding movement, and when

apositiveomegativevoltageissensedwiththev oltagesensor,

15 theclosingpreventingmeanspreventstheslidingm ovementof
the cover section.

9. Aswitchgear comprisingamain cuicuit switch having at
least closing and disconnecting positions of amain circuit,

20 anearthingswitchforearthingaloadsideofthe maincircuit,
the earthing switch for switching between a closing position
and a breaking position as to earth, a first member provided
to operate together with a switching operation betw een the
closingpositiorandhebreakingpositiorothee arthingswitch

25 atthetimeoftheswitchingoperationoftheearth ingswitch,



34 circuit switch is not in a disconnecting position, block the first member's operation needed for a closing
operation of the earthing switch, and an earth switch-closing preventing means which is connected to the
voltage sensor to prevent a closing 5 operation of tifé earthing switch when a positive or negative voltage
is sensed by the voltage sensor. 14. A switchgear comprising a vacuum-insulated double-break switch
having at least closing and disconnecting positions of 10 a main circuit, an earthing switch for earthing a

load side of theHERRCERENEHhE RERPIRECORAHEHERPRGIEsing and bredRIYERMIERS as to earth, and a
voltage sensor Bésensin% voI.t%\,(-j- on the load side of the main circuit, the earthin%\l’\switch including an
B

earth switch-o %Hba% %Wt E%amt%’swgsrl %}B@'Boor, wherein thé' Ittchgear further

comprises an i&kﬁ&!ﬂ%iﬂ& Iltﬁv _Ejf&%%lﬂ%{@% @I&ﬁi 8|t1 r‘f%?l()éuqﬁ type door, an interlgﬁﬁ' g pin adapted to

operate together with a switching operati etween closing and disconnecting of the earthing switch at

20 the time of theswatching ARpFARR $5 bR SR HRRAWCh, and a solengiddypgilpeking switch

connected to the voltage sensor to prevent the movement of slide type door thereby not to prevent a
closing operatigitehthe earthing switch when a positive or negative voltage is sensed by the voltage
sensor, 25wherein the interlocking lever is configured to operate in

10. The switchgear according to claim 9,

wherein the main circuit switch has a breakin g position
in addition to the closing position and the disconn ecting
10  position,
wherein the second member operates together w ith a
switchingoperationfromclosing/breakingtodiscon nectingor
from disconnecting to closing/breaking of the main circuit
switchatthetimeoftheswitchingoperationofth emaincircuit
15  switch, and
whereinthe second member is configured to be prevented
from doing the second member’s operation needed for the main
circuitswitch’soperationfromthedisconnectingp ositionto
a position other than the disconnecting position wh en the
20 earthing switch is in the closing position.
11. Aswitchgearcomprisingamaincircuitswitc hhavingat
leastadisconnectingfunctionofthemaincircuit, anearthing
switchforearthingaloadsideofthemaincircuit ,andavoltage
25 sensorforsensingvoltageontheloadsideofthe maincircuit,



35 response to the movement of the double-break switch so as to, when the double-break switch is not in
the dis connecting pos ition, prevent the interlockinggin's operation needed for a closing operation of the
earthing switch, and is configured to be 5 released 56 as to make the door slidable when the

double-break switch is in the disconnecting position. 15.A switchgear comprising amain circuit switch, the

switch having at least closing and disconnecting positions of amain 10 circuit and including a fixed
electrode and D RAAHRISVERD HC!AHAGATESRIHIHIY SKHER R earthing a load sRI@BI%he main circuit, the

earthing switch havin closin\g. ndl.breakin *Positio_ns s to earth which is switcaed from one to the other
by breaking orsa‘été?ﬁg%’&{ﬁ% i '8‘8%%8 REFE8RHde and 15 an eartl‘ﬁﬂﬁ' le electrode,

wherein the m@mﬁ';%g;@/éi Im%céewgef%@gggﬁ%?év%@%ﬁechanism for restr?%i. the operation of the

earthing movable electr erein the earthing switch includes a second

interlocking 20;pgehaniserfoereatichingihe oesrayipreiihe movable electroq%;imélgﬁsswitch, wherein the

first interlocking mechanism restricts the operation of the earthing movable electrode in the earthing
5 forpreventingthecoversection’sslidingmovement toprevent

aclosing operation ofthe earthing switchwhenap ositive or
negative voltage is sensed with the voltage sensor,

wherein the slide-blocking section is configu red to
release blocking of the cover section’s sliding on when the

10  switch is in the disconnecting position, and

wherein the closing preventing means is confi gured to
releasethepreventingofthecoversection’sslidi ngmovement
when the positive or negative voltage is not sensed with the
voltage sensor thereby to make the earthing switch- operating

15  section operable.

12. Aswitchgearcomprisingamaincircuitswitc hhavingat

leastclosinganddisconnecting positionsofamain circuit,

anearthingswitchforearthingaloadsideofthe maincircuit,
20 the earthing switch for switching between a closing position

and a breaking position as to earth,

wherein the earthing switch includes an earhin g
switch-operating section covered with a slide type cover
section,

25 whereintheswitchgearfurthercomprisesasli de-blocking



switch by preventing the operation of the second interlocking 25 mechanism, and the second interlocking
mechanism restricts the 36 operation of the movable electrode in the main circuit switch by preventing
the operation of the first interlocking mechanism. 18° The switchgear according to any one of claims 1 to
5,7, 8 and 11 to 14, further comprising a command issuing means adapted to respond to movement of
the slide type cover section and issue a command to make a closing operation of the earthing switch
impossible wheRCHETREIRHK SAsEAVERSHE hiseldeBSsection can be ope?¥EREBYOMovement or sliding of
the cover 10sectjon. 17. Thg\qswitchri;ear accordineiﬁo claﬁrg 16, wherein the command issuing means
6h'4

comprises a pﬁ .HSE)H?%}PB? %%ta‘? O[I?@%@\'}%}%% ¥ aascommz_;lnd issuind"ﬁfﬂfb‘}] associated with
the push 15 poslign oG SUHIRRSFALATTS BN M Pe of claims 1 toddnging

otheearthingswitchathetimeotheoperation otheearthing

5 switch,andasecond memberadaptedtooperateinr esponseto
themovementofthemaincircuitswitchsoasto,w henthemain
circuit switch is notin the disconnecting position , prevent
the first member’s operation needed for a closing o peration

of the earthing switch, and
10 wherein the slide-blocking section is configur ed to be
releasedsoastomakethecoversectionslidablew henthemain

circuit switch is in the disconnecting position.

13. Aswitchgearcomprisingamaincircuitswitc hhavingat

15 leastclosing and disconnecting positions of a main circuit,
anearthingswitchforearthingaloadsideofthe maincircuit,
the earthing switch for switching between a closing position
and abreaking positionasto earth, and avoltage sensorfor
sensing voltage on the load side of the main circui t,

20 whereintheswitchgearfurthercomprisingaf irstmember
providedtooperatetogetherwithaswitchingopera tionbetween
theclosingpositionandthebreakingpositionoft heearthing
switch atthe time ofthe switching operation ofth eearthing
switch, asecond member adaptedto operate inrespo nsetothe

25 movement of the main circuit switch so as to, when the main



wherein the earthing switch includes an operating rod adapted to operate between enclos ing and
breaking pos itions as to earth, 20 wherein the operating rod includes a commandswitchadapted to
switch from one to the other by depending on the cl%%ing and breaking positions of the earthing switch,
the command switch issues a command for fixing the main circuit switch of the switchgear at the

disconnecting position 25 when the earthing switch is in the closing position as earth.

circuit switch is not in a disconnecting position,

block the

firstmember’'soperationneededforaclosingopera tionofthe
earthingswitch,andanearthswitch-closingpreven tingmeans
whichis connectedtothe voltage sensorto prevent aclosing
5 operation of the earthing switch when a positive or negative
voltage is sensed by the voltage sensor.
14. Aswitchgearcomprisingavacuum-insulateddo uble-break
switchhavingatleastclosinganddisconnectingpo sitions of
10  amain circuit, an earthing switch for earthing a | oad side
of the main circuit, the earthing switch having clo sing and
breakingpositionsastoearth,andavoltagesenso rforsensing
voltageontheloadsideofthemaincircuit,thee arthingswitch
includinganearthswitch-operatingsectioncovered witheslide
15  type door,
whereinthe switchgear furthercomprisesanin terlocking
leverforblockingslideoftheslidetypedoor,an interlocking
pin adapted to operate together with a switching op eration
between closing and disconnecting of the earthing s witch at
20 the time of the switching operation of the earthing switch,
and a solenoid type locking switch connected to the voltage
sensorto preventthe movementofslide type doort hereby not
to prevent a closing operation of the earthing swit chwhena
positive or negative voltageissensedbythe volta gesensor,
25 whereintheinterlockingleverisconfiguredto operatein
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responsetothe movementofthe double-break switch

whenthedouble-breakswitchisnoirthedisconne
preventtheinterlockingpin’soperationneededfor
operation of the earthing switch, and is configured
releasedsoastomakethedoorslidablewhenthed

switch is in the disconnecting position.

15. Aswitchgearcomprisingamaincircuitswitc
havingatleastclosingand disconnectingpositions
circuitandincludingafixedelectrodeandamovab
and an earthing switch for earthing a load side of
circuit, the earthing switch having closing and bre
positions asto earth whichis switched fromone to
bybreakingorclosingbetweenanearthingfixedel
an earthing movable electrode,

wherein the main circuit switch includes a fi
interlocking mechanism for restricting the operatio
earthing movable electrode in the earthing switch,

whereintheearthingswitchincludesasecond
mechanismforestrictingtheoperationothemova
in the switch,

wherein the first interlocking mechanism rest
operation of the earthing movable electrode in the

switchbypreventingthe operationofthe secondin

mechanism,andthesecondinterlockingmechanismre
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operation ofthe movable electrodeinthe maincirc

bypreventingtheoperationothefirstinterlocki

16. The switchgear according to any one of claim
7,8and 11to 14, furthercomprisingacommandiss
adaptedtorespondtomovementoftheslidetypeco
andissueacommandtomakeaclosingoperationof
switchimpossible whenthe earthing switch-closing
section can be operated by movement or sliding of t

section.

17. Theswitchgearaccordingtoclaim16,wherei
issuing means comprises a push portion provided in
sectionandacommandissuingportionassociatedwi

portion.

18. The switchgear according to any one of claim
whereinthe earthingswitchincludesanoperatingr
tooperatebetweenenclosingandbreakingpositions
whereintheoperatingrodincludesacommands
to switch from one to the other by depending on the
and breaking positions of the earthing switch,
the command switch issues a command for fixing
circuitswitchoftheswitchgearatthedisconnecti

whenthe earthing switchisinthe closing position

uitswitch
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