1 TITLE OF THE | NVENTI ON SW TCHGEAR BACKGROUND OF THE I NVENTION 5 1
Field of the Invention The present invention relates to a sw tchgear and
nore specifically relates to a smﬁtchgea? that enhances a nanipulability
and safety for a manual disconnecting switch or a manual grounding sw tch
of which open and cl ose operation is 10 perforned by inserting a handle. 2.
Description of the Related Art Cenerally, an interlock device is provided
each between a disconnecting switch and an grounding switch or between a
circuit bredkErLE Bt d MENTEONane circuit thereof for 15 ensuring
safety, and the interlock device is required to be sinple, easy to
mani pul ate and highly reliable as nmucSWHECRGBABR Dbl e. A conventi onal
interlock device with a manual nani pul ati on nmechani sm as discl osed, for
exanple, in JP-A-62-262608, is provided with a solenoid for |ocking a
shutter for open and 20 closing a handle insertion hole and is constituted

to excite the sol enoid under pa cKRRHUNDOOR ARlE SRvENEION ensured to rel ease
the 1lock of the shutter. Further, in such interlock device, the solenoid

IS Iockeg |nla.p f qétqg ;fate in case of the control power source

failure DBased on sa pri ori %n%dﬁ%ept 25 2

The present invention relates to a switchgear and more
specifically relates to a switchgear that enhances a
manipulability and safety for a manual disconnecting switch or
a manual grounding switch of which open and close operation is

10 performed by inserting a handle.
2. Description of the Related Art
. Generally, an interlock device is provided each between
a disconnecting switch and an grounding switch or between a
circuit breaker connected on the same circuit thereof for
15 ensuringsafety, andthe interlock device is required tobe simple,
easy to manipulate and highly reliable as much as possible.

A conventional interlock device with a manual manipulation
mechanism, as disclosed, for example, in JP-A-62-262608, 1is
provided with a solenoid for locking a shutter for open and

20 closing a handle insertion hole and is constituted to excite the
solenoid under a condition that safety is ensured to release the
lock of the shutter. Further, in such interlock device, the
solenoid is locked in a non-excited state in case of the control

power source failure based on safety priority concept.

25



SUMVARY OF THE | NVENTI ON However, in the conventional art as above, in a
site where an electric power can be used for the first tinme after a
concerned sw tchgear receives an electric,power, the interlock may 5
forcedly be rel eased, therefore, it was necessary to provide a separate
counternmeasure therefore. Further, because of the electrical interlock,
other than the solenoid reliability for wrings, swtches and the |ike
connected to the solenoid is required in addition. 10 An object of the

present invention is to provi dSUYMMARY OFhJEE INVENTIOMechani cal interl ock
that resolves the above problens, is sinple and enhances reliability. In
order to achi eve t Hewabeve bjtdet conveniichgéariohst Aeover egentsitwenmtesren i s
characterized by being provided with a 15 selection nmechanismat a front

face of the aw éIdgentc bokteradddbleatsag farct i€ ditr S eakera fafe raa mddlrned
di sconnecting switch, and is characterized in that the sel ection nmechani sm

i's nechani calyiycaouphedrabdvasshii t eleproyEdeshdoF, atmani pytak] Odk hardl e
insertion hole for 'the manual disconnecting switch and 20 when di sconnecti on

s selected by thanselectipg, peshanismethe shytlenctaspeciiseddndes

opened. Further, 1n 0 achf ev ve object, a's

present invention i s characterized by bein rovided wth a selectio

Techan sm at SEPPPARE (A G TS Gt SHOEArOFG - 25 APl B T A B G

breaker, a manual disconnecting switch 3 i o
electrical interlock, other than the solenoid reliability for
wirings, switches and the like connected to the solenoid is
required in addition.

10 An object of the present invention 1is to provide a
switchgear with a mechanical interlock that resolves the above
problems, is simple and enhances reliability.

In order to achieve the above object, a switchgear of the
present invention is characterized by being provided with a

15 selection mechanism at a front face of the switchgear for
manipulating a circuit breaker or a manual disconnecting switch,
and 1is characterized in that the selection mechanism is
mechanically coupled with a shutter provided for a manipulation
handle insertion hole for the manual disconnecting switch and

20 when disconnection is selected by the selection mechanism, the
shutter is permitted to be opened.

Further, in order to achieve the above object, a switchgear
of the present invention is characterized by being provided with

a selection mechanism at a front face of the switchgear for

25 manipulating a circuit breaker, a manual disconnecting switch



or an grounding switch, and is characterized in that the selection

mechani smis nmechanically coupled with shutters provided for manipul ation
handl e i nsertion holes for the nanual di%gonnecting switch and the manual
grounding switch and when 5 di sconnection™r grounding is selected by the
selection mechanism the corresponding shutter is permtted to be opened.
Further, in the present invention as indicated above, the follow ng neasures
are applied. Only when circuit break is selected by the selection
mechani sm aCki Reui t9xdwsdig conkhald, BOC oFs t BRacprEarizBledkerthat the
accepted. Mre specifically, a switch is provided that is turned ON when
circuit breakelscsebectmedhanignheliselmestizongrelchancenpladd wish cshotikters
closing command is provided to the circuit breaker via the switch. Further,

the sw tchggasvigegomst iatiti @t 1iaR i9WCHa Ad DENINEYe Athidin WaeR st her A bhudd
breaker is in a circuit closed state, the selection nmechanism and a |link

mechani sm f of; §86ngEEEYRY &) LAKETa Lo’ REBLES p@f&@r@&inc{; hs, sl eORhen
mechani sm from bei ng mani pul ated. The switchgear is constituted in such a

manner t kat n shutter prQui for.the i ai |.o andle i tion
hol e 20@%or&?§%0%%%§5?gﬁié%bnn§%ﬂ4$?iﬁ%t%% 5¥ﬂ3%§£#%n%glqﬁ?%u%ﬁ?ﬁ§g§§ﬁtch
is opened, the selection nechanismand the shutter interf re?gﬁbgrevegt t he

sel ection nmeBREAFRAPR T FRDECHS S SRRRAFIaF R CRE A hee M fE S BF1F

constituted in such a nmanner that when the manual grounding switch is in a
closed state, 25 tfierskeectirofhfreRRRPCRMIMVEN 19TR SnbeAbed SP 210 Mehe thgnual
4

following measures are applied. Only when circuit break is

selected by the selection mechanism, a circuit closing command
10 for the circuit breaker is accepted. More specifically, a switch
is provided that is turned ON when circuit break is selected by
the selection mechanism, and the circuit closing command is
provided to the circuit breaker via the switch. Further, the
switchgear is constituted in such a manner that when the circuit
15 Dbreaker is in a circuit closed state, the selection mechanism
and a link mechanism for the circuit breaker interfere to prevent

the selection mechanism from being manipulated.
The switchgear is constituted in such a manner that when
the shutter provided for the manipulation handle insertion hole
20 for the manual disconnecting switch or the manual grounding
switch is opened, the selection mechanism and the shutter
interfere to prevent the selection mechanism from Dbeing
manipulated. Further, the switchgear is constituted in such a
manner that when the manual groundingswitch is in a closed state,

25 the selection mechanism and a link mechanism for the manual



grounding swtch interfere to prevent the sel ection nechanism from being
mani pul ated. Further, the switchgear of the present invention is
constituted in such a manner that under a state where circuit 5 break is
sel ected by the selection nechanism unles% the manual disconnecting swtch
i s opened, the selection nechanismis not permtted to select grounding.
The switchgear of the present invention is constituted in such a manner
that under a state where grounding is selected by the selection nechanism

unl ess the lQrandahgdswceBRechtBgravet €6 peeednsethe thal sal ivnt mrhagakani sm
is not permtted to select circuit break. According to the present

invention, arsWi eRgedr mantiBudat@echani cal interlock can be provided that is
si npl e and enhances safety and reliability. 15 BRI EF DESCRI PTI ON OF THE

DRAWNGS Fig.| s anselookof 8. suthghgear of hpe prasent (RYeRion. o

Fig.2 is a side cross sectional View o e swtc the presen
i nvention. 20 Fi%”% IS a.side cross sectional view of q$ qge and closet
portion moufPEdiHURE Wi PEAGedr "B Ehet IR ESERECT Y etitd Th. VIE S FiEH
front view of a manipul ati on mechani sm nmounted in the swtchgear of the
present inveREeak 1FieEecied byr 686 setetohel MARRNGSNUBLESE Bhndmaual
nmounted in 25 the swtchgear of the present invention. 5

disconnecting switch is opened, the selection mechanism is not

permitted to select grounding. The switchgear of the present
invention is constituted in such a manner that under a state where
grounding is selected by the selection mechanism, unless the

10 manual disconnecting switch is closed, the selection mechanism
is not permitted to select circuit break.

According to the present invention, a switchgear with a
mechanical interlock can be provided that is simple and enhances
safety and reliability.

15

BRIEF DESCRIPTION OF THE DRAWINGS

Fig.l is an outlook of a switchgear of the present invention.
Fig.2 is a side cross sectional view of the switchgear of the
present invention.

20 Fig.3 is a side cross sectional view of an open and close portion
mounted in the switchgear of the present invention.
Fig.4 is a front view of a manipulation mechanism mounted in the
switchgear of the present invention.
Fig.5 is a cross sectional view of an electromagnet mounted in

25 the switchgear of the present invention.



Fig.6 is a view for explaining a structure of a manual mani pul ation
mechani sm for di sconnecting nounted in the swtchgear of the present
invention. Fig.7 is a view for explainingégn operation of the manual 5
mani pul ati on nmechani sm for di sconnecting unted in the swtchgear of the
present invention. Fig.8 is a view for explaining a structure of a manual
mani pul ati on mechani sm for groundi ng nounted in the swtchgear of the
present invention. 10 Fig.9 is a view for explaining an operation of the
manual mani pabafi ok machaneemifaor gredadnagInvuntséduatutee i tachfearnalof
the present invention. Fig.10 is a front view of an interlock nmechani sm
nount ed i n thenipultthgearmethshespr efent dineinectidd Raurtked s ia sitde
view of the interlock mechani smnounted in the sw tchgear of the present

invention. Figitdhysaad broBhevpewsehtaigekgaetiban nechani sm nounted in the
swi tchgear of the present invention. Fig.13 is a side view of the selection

rechant sm moggted 14 theyi2 St Ghgears ofnd NenPRRenl VeIt | e Flfludd i

a view for explfaining a novenent of ‘a nmani pul ation pin romCB position in

t he switchgear of the.present,inventiopn, 19.15 ] view far explaining a
moverent of PREZRERFSAPEE T BRCPRRkeTr ofvte S trerct B e habfiadntin the

swi tchgear of the 25 present invention. 6 .
switchgear of the present 1nvention.

Fig.8 1s a view for explaining a structure of a manual
manipulation mechanism for grounding mounted in the switchgear
of the present invention.

10 Fig.9 is a view for explaining an operation of the manual
manipulation mechanism for grounding mounted in the switchgear
of the present invention.

Fig.10 is a front view of an interlock mechanism mounted in the
switchgear of the present invention.

15 Fig.11 is a side view of the interlock mechanism mounted in the
switchgear of the present invention.

Fig.12 is a front view of a selection mechanism mounted in the
switchgear of the present invention.
Fig.l3 is a side view of the selection mechanism mounted in ﬁhe

20 switchgear of the present invention.

Fig.14 is a view for explaining a movement of a manipulation pin
from CB position in the switchgear of the present invention.
Fig.15 is a view for explaining a movement of the manipulation
pin from CB position to DS position in the switchgear of the

25 present invention.



Fig.16 is a view when the mani pulation pinis at DS position in the

swi tchgear of the present invention. Fig.17 is a view for explaining a
novenent of a manipulation pin fromDS paosition to ES position in the
switchgear of the present 5 invention. Fig.18 is a view when the
mani pul ation pin is at ES position in the swi tchgear of the present
invention. Fig. 19 is a view when a vacuum bulb for groundi ng is under
closed state in the switchgear of the present invention. 10 Fig.20 is a

vi ew for expFapnilhgia arovavenhefr bhe BESposi tdoron @irDSspasi B arpdit itdre in

swi tchgear of the present invention. DETAILED DESCRI PTI ON OF THE PREFERRED
EMBODI MENTS tHer ewtitbehewr afi ehnbogdirsephtofinthetpoesent invention will 15 be
explained with reference to Fig.l. [EMBOD MENT 1] Fig.l shows an outl ook of

a switchgear piqgrepresenting t6e o @MRAHIMRNE R vdien PS8 Miah IMENE Qdh pAS
shown in the dirawing, at a front face of the swtchgear 1, a front face

panel 2 and 2008 B olRaU K €6l Ay b e o ol dedlo G0 e Bt {agehanel 2

a single line connection m 4 showi nhg a constituti'on o sSwW t chgear
1, an indicator 5 show ng states of closed, opened and disconnection and
anot her ihdi CAU6F8%8howi ng states of an grounding switch are provided. 25
Further, a selection nechanism 7 for selecting 7 nanipulation for circuit
br eak, diScoﬁﬁgcﬂﬁohsdﬁd”ﬁ%bﬂﬁ&?n@pe manipulation pin is at ES position in

the switchgear of the present invention.
Fig.19 is a view when a vacuum bulb for grounding is under closed
state in the switchgear of the present invention.

10 Fig.20 is a view for explaining a movement from ES position to

DS position in the switchgear of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
Herein below, an embodiment of the present invention will
15 be explained with reference to Fig.1l.
[EMBODIMENT 1]

Fig.1l shows an outlook of a switchgear 1 representing the
embodiment of the present invention. As shown in the drawing,
at a front face of the switchgear 1, a front face panel 2 and

20 a protective relay 3 are provided. On the front face panel 2,
a single line connection diagram 4 showing a constitution of the
switchgear 1, an indicator 5 showing states of closed, opened
and disconnection and another indicator 6 showing states of an
grounding switch are provided.

25 Further, a selection mechanism 7 for selecting



push button switches 8 and 9 for closing and opening of a circuit

a mani pul ation handle insertion hole 20 used for disconnecting and a
mani pul ati on handl e insertion hole 30 useq 5 for grounding are provided.

t he present enbodi nent,

br eaker,

In

according to positions of a manipulation pin 12 for

the sel ection mechanism 7, a machine and apparatus to be mani pul ated can be
sel ected. Nanely, the positions orderly fromright to left represent 10
circuit break(CB), disconnection(DS) and grounding(ES), and the state

il lustrated hanfpglatliomoieat@srakigt huralkoi rGiiaorresdkieaan aggh peounding,

mani pul ated. The sel ection nmechanism 7 realizes not only

t he sel ection of

t he mani pul apush Huttt cal seianhent@rhack fluet veesing aed opendhgnafiigpai atubdn of
circuit break, disconnection and 15 grounding. Mre specifically, the

fol | owi ngs apecPrEF Or BEGraGY YL S hBRdMENI iHH &t idh Pho1d229el @fd$ ebkcuit

break, the circuit

Furt her,

ation prn IS nmec ically | ocked and selection of ot

O

nanipula%jon is(grohi i t ed. \When Hnﬁﬁpanipulation pin 12 selects
¥ S

di sconnecti on;

Ut s ed Yo

r
a
is

closing operation of the circuit breaker is permtted.

in Lecui t  break HS el i i e ate,
50 tho nanip%f@@oﬁﬁé@t%ﬁ%%ﬂ&h%.ﬁaﬁgﬁhlan%ﬂ ﬁéﬁﬁ§e In Se £L{ SN, 1 @9 Qs%gr

I'sconnecting manipul ation provided at
the mani pul ati on handl e insertion hole, 20 used for  disconnectin

: . i
render ed openabl e. 125t FrPRefenunPRRQI AR Ehut EEPT91NE skl PB?lHFgE%nﬂEC?ing
8 manipulation is closed, the manipulation pin 12 cannot be

10

15

20

25

manipulation pin 12 for the selection mechanism 7, a machine and
apparatus to be manipulated can be selected.

Namely, the positions orderly from right to left represent
circuit break(CB), disconnection(DS) and grounding(ES), and
the state illustrated in Fig.1l indicates that the circuit breaker
can be manipulated. The selection mechanism 7 realizes not only
the selection of the manipulation but also an interlock between
a series of manipulation of circuit break, disconnection and
grounding.

More specifically, the followings are performed. Only when
the manipulation pin 12 selects circuit break, the circuit
closing operation of the circuit breaker is permitted. Further,
in the case when the circuit breaker is in a circuit closed state,
the manipulation pin 12 is mechanically locked and selection of
other manipulations is prohibited. When the manipulation pin 12
selects disconnection, a shutter 21 used for disconnecting
manipulation provided at the manipulation handle insertion hole
20 used for disconnecting is rendered openable.

Further, unless the shutter 21 used for disconnecting



di spl aced. When the mani pul ation pin 12 selects grounding, a shutter 31
used for groundi ng mani pul ati on provided at the nanipul ati on handl e
insertion hole 30 used for grounding is SEtendered openable. Likely in the
above, unless the shutter 31 used for grounding mani pulation is closed, the
mani pul ation pin 12 cannot be displaced. Further, when the grounding switch
is closed and the switchgear 1 is rendered in an grounded state, since the
10 mani pulation pin 12 is nechanically | ocked, the circuit breaker or the

di sconnect i ngasibuEAtienr disder bes¢dmatihgulrearaitelat ikyy t hén, ldndeannetst bee
where the sel ection mechanism7 selects circuit break, unless the state is
rendered to dilsptanadctWban the mavepehitobn tihen nehigrill ettt ongponnd2nge the
15 grounding side is prevented. Likely, when the selection nechanisnf

sel ects group”ihfgerushessederst atgrdindieitfenadh fu o i sh seesnegéd oatt @nheFF
state, the selection nechanism 7 cannot select circuit break. According to

the swtchgegrni 0l tAEHPHERANE LAYERELBA 88162@0N3%Re67 LXBk8LARY N

. Q ] is
hitherto, since ?he mani pul at1 on object 1s <clarified by the selectlgn

mechani sm 7, _such_is useful .for..preventi er,r oneou ni pyl ation. Further,
with ther§ waﬁ?%é?ﬁ?%oﬁp%Pﬁbiﬁ'o%lF%gys%?é% iéﬁxﬁg%héﬁpg%i %%ﬁ @gtgegaﬁﬁety
of interl ocks reﬁggred for the switchgear can be realized, safetg£i25 and

reliability BFCEN®SWIrONGEAR IR BRRbHCEN 1§ Cf ARBDIRENRa B PULation pin

12 cannot be displaced.
Further, when the grounding switch is closed and the
switchgear 1 is rendered in an grounded state, since the
10 manipulation pin 12 is mechanically locked, the circuit breaker
or the disconnecting switch is rendered inmanipulatable.
Further, under a state where the selection mechanism 7
selects «circuit break, unless the state is rendered to
disconnection, the movement of the manipulation pin 12 to the
15 grounding side 1is prevented. Likely, when the selection
mechanism 7 selects grounding, unless the state is rendered from
disconnection to OFF state, the selection mechanism 7 cannot
select circuit break.
According to the switchgear 1 of the present invention as
20 has been explained hitherto, since the manipulation object is
clarified by the selection mechanism 7, such is useful for
preventing erroneous manipulation. Further, with  the
manipulation pin 12 of the selection mechanism 7, since a variety
of interlocks required for the switchgear can be realized, safety

25 and reliability of the switchgear are enhanced.



Now, a second enbodi nent of the present invention will be explained with
reference to Figs. 2 through 20. Fig.2 is a side cross sectional view of a
switchgear 1 and 5 Fig.3 is a side cross sectional view of a circuit
opening and closing portion 50. As shown Tn the drawi ngs, the circuit
opening and closing portion 50 is constituted by a vacuum bulb 51 used for
circuit braking and di sconnecting and a vacuum bulb 52 used for grounding
and they are nolded by resin 53. 10 The three phase conponents of the
circuit openilByBQRIMEBIo8ilng portion 50 are arranged in parallel in the
depth direction of the drawing. The vacuum bul b 51 used for circuit braking
and di sconnecti ngNbs, considdnat edbbyiacbtshhpade paesemtviesseht #48nandl 1 brsi de
thereof two pairs of contacts are accommobdat ed. 15 Movabl e conductors 54 and

55 are fixedekpgatihen Leta regoresteORocoAdECt Or théocagd apne el ectrically
insulated fromthe outside with a ceram c made insulating rod 57. A

stationary conduc;_p\%‘&f 58; aty Lhgerd | Xse§ief&9ci%fnaﬁi gidw @ﬁréeEMiQEthFsrff !

face side of the s chgear 1 iIs to a feeder 59 at a bus’line 20 side
and is cqgne;Led to_a_bus . line 60 CO”PecﬁiﬂqugtWEFQa 5?%&&1 ears”nOna%%e

ot her hand, l§f§tﬁ§n3r§lg8naﬁg§%rs%i A"t he batk’t face Sitde P The
switchgear 1 i.s connected to a cable 63 via a, feeder 62 at a | pad side.
Namely, in tRit®SdRPtRMget? PO S shewtr 1R s Poaetnys: f&¢ tor ehet I0psd1ng
through a route of the bus line 60 10 the feeder 59 at the bus line side -
t he stationaepdceadaéngrportion 50 is constituted by a vacuum bulb 51 used

for circuit braking and disconnecting and a vacuum bulb 52 used
for grounding and they are molded by resin 53.

10 The three phase components of the circuit opening and
closingportion 50 are arranged in parallel in the depthdirection
of the drawing. The vacuum bulb 51 used for circuit braking and
disconnecting is constituted by a U shaped vacuum vessel 49 and
inside thereof two pairs of contacts are accommodated.

15 Movable conductors 54 and 55 are fixed together to a
connection conductor 56 and are electrically insulated from the
outside with a ceramic made insulating rod 57. A stationary
conductor 58 at the right side of Fig.3, namely at the front face
side of the switchgear 1 is fixed to a feeder 59 at a bus line

20 side and is connected to a bus line 60 connecting between
switchgears.

On the other hand, a stationary conductor 61 at the back
face side of the switchgear 1 is connected to a cable 63 via a
feeder 62 at a load side. Namely, in this switchgear 1, anelectric

25 power is fed to the load through a route of the bus line 60 -



58 - the novabl e conductor 54 - the connection conductor 56 - the novable
conductor 55 - the stationary conductor 61 - the feeder 62 at the | oad side
- the cable 63. 5 The novabl e conductorskgﬁ and 55 and the connection
conductor 56 operate as a unitary body. ei n bel ow, the novabl e

conductors 54 and 55 and the connection conductor 56 are inclusively called
as a novable portion 70. A manipulation rod 63 connected to the insulation
rod 57 is fixed to the vacuum vessel 10 49 via a bellows 67 so as to permt
t he novabl e pbet feadZ0 bpeatbtlee s | bibeisigdarai rithe mad tiloneayugondiughior The
novabl e portion 70 of the vacuum bulb 51 used for <circuit breaking and

di sconnecti ng8stopheahothbie posdtcoos, 54 nandley ,c@ainest @Y pesiduaorYISd er
feeding an electric power to 15 a |l oad, an OFF position Y2 for interrupting

a current angha mékyaeeBNeehuNgtResislbi antkd ek teRsdryNGokiulcReH @&l on the
performance for protecting workers fromlightning surges. A stationary

conductor 64 e sacuu ul 2 used_f og, I dicag is fixed to the
f eeder 62 atfg%g%Pogg gﬁdgbgl%gga Sgggins?aﬁcgagg%h6gé during inspection

that requires an grpundin rk, a.movabl e_gonductor 65 th IS grounded to
Eis con#%cted to&ﬁﬁe“g?%gﬁgha?ﬁn%%ﬁﬁﬁﬁ?OP%6¢¥1 ugéhé¥¥}hﬁh%rﬁo GtdoL

capacitor and is used for a voltage detection to_judge whether the load 1is
appl i ed of afPPFErLageDPPELaRE FD P WYkt 2D PO - BeRahi PRL&M: ot FENARLSEm of

the present switchgear 11 1 will be explained with reference to Figs.2 and
4. conductors 54 and 55 and the connection conductor 56 are

inclusively called as a movable portion 70. A manipulation rod
63 connected to the insulation rod 57 is fixed to the vacuum vessel

10 49 viaabellows 67 so as to permit the movable portion 70 operable
while being maintained in vacuum tight.

The movable portion 70 of the vacuum bulb 51 used for
circuit breaking and disconnecting stops at three positions,
namely, at an ON position Y1 for feeding an electric power to

15 a load, an OFF position Y2 for interrupting a current and a
disconnecting position Y3 for ensuring an insulation performance
for protecting workers from lightning surges.

A stationary conductor 64 of the vacuum bulb 52 used for
grounding is fixed to the feeder 62 at the load side. In an

20 instance such as during inspection that requires an grounding
work, a movable conductor 65 that is grounded to E is contacted
to the stationary conductor 64. Further, Numeral 66 is a capacitor
and is used for a voltage detection to judge whether the load
is applied of any voltage or of no voltage.

25 Now, a manipulation mechanism of the present switchgear



The mani pul ati on nechanismis constituted by an el ectromagnet 80 for
driving the novable portion 70 of the vacuum bulb 51 used for circuit
breaki ng and di sconnecting between ON 5 pgiition YI - OFF position Y2, the
manual mani pul ati on nmechani sm 100 used f di sconnecting for driving

bet ween OFF position Y2 - disconnecting position Y3 and the manual
mani pul ati on mechani sm 120 used for grounding for manipul ati ng the vacuum
bul b 52 used for grounding. 10 (1) C osing operation of the vacuum bulb 51
used for cirtuwillbbeakkp@aandddivichnneceiragcEOEE pagist RoAnd240N position
Y1) The novable portion 70 of the vacuum bulb 51 used for circuit breaking

and di sconnecting Thecowpheguliatachevalfe BArfiisked id 0 @ohststut@in shaf tn8l.
Further, to the first main shaft 81 15 a lever 83 is fixed that is

connected t Oe&eet%ﬁsgagw%r%y&f%@tag%w&wgbﬁ!uawo %g-uwma'cxumw th

respect to the vacuum 51 used circuit breaking and di sconnecti ng,

when the firs in shaft 81.is rotated. i.n clockw se direction, .the cl.gsing
operation isEBéppgiﬁ%ﬁﬁ réfRM%ﬁ¥qp&ga$58a#ﬁngn??gc %%i%@%ﬁftﬁﬂﬁ(ﬁﬁﬁﬁzqno 9Ithe
openi ng eratiogn.is performed. Fig.5 shows an internal structure of the

el ect r onatynePO8BL1OR %t at POh AP IR ¥ Rer'dtt MREUEIRR T 1RIE B BY. AeFOERd M
steel plate 85, an internediate steel plate 86, a steel tube 87 and a
central coré08gusaddf ¢ ngligcarmedoing fegi Hrdging hetvanddatedosAicvd YRe 25
internedi ate steel plate 86 a permanent nagnet 90 is disposed. 12 Further,
after stacki rg dipeomaeehingagneditciover Y82 and athep manual manipulation

mechanism 120 used for grounding for manipulating the vacuum
bulb 52 used for grounding.
10 (1) Closing operation of the vacuum bulb 51 used for circuit
breaking and disconnecting (OFF position Y2-ON position Y1)
The movable portion 70 of the vacuum bulb 51 used for
circuit breaking and disconnecting is coupled to a lever 82 fixed
to a first main shaft 81. Further, to the first main shaft 81
15 a lever 83 is fixed that is connected to the electromagnet 80
via a coupling metal part 84. Namely, with respect to the vacuum
bulb 51 used for circuit breaking and disconnecting, when the
first main shaft 81 is rotated inclockwisedirection, the closing
operation 1is performed and when rotated in anti clockwise
20 direction the opening coperation is performed.
Fig.5 shows an internal structure of the electromagnet 80.
A stationary core thereof is constituted by a bottom steel plate
85, an intermediate steel plate 86, a steel tube 87 and a central
core 88, and inside thereof a coil 89 is accommodated. Above the

25 intermediate steel plate 86 a permanent magnet 90 is disposed.



steel plate 93 on the internediate steel plate 86, all the elenents are
caught and held by bolts at the four corners, thus, the electronagnet 80 is
assenbled. 5 Further, the internmediate steel plate 86 and t he pernanent
magnet 89 are formed in annul ar shapes solds to permt a T shaped novable
core 91 to pass through inside thereof. Wien the coil 89 is excited, the
novabl e core 91 is attracted to the center core 88. At this nonent, the
novabl e core 91 is driven downward 10 in the drawing and the vacuum bul b 51

used for cirgurthbreakingr endcHisgonnectmagents rdqsed antkd e bl eop
portion 70 stops at ON position Y1. Further, in the closed state, since an

interruptiongspeingi 92 ay & contachtBrResiAGeSRHJAN 36 HOVEEi Ng1@ the
contacting force 5 to the contacts are placed in an energized state, it is

necessary, tOcRLALLLS SOURIEASULRTOL ERIHELIG Lhe heaphlondaloe Thee

magnetic fluxes o magne circul ate rough a route of the

per manent nagget 30 - the T ?h§8ed nnvablg ore 91 - the central core 88 -
the bottom st8&I SpFELECHEINSFNEY 24SsA88F™PUBE 87 - the internediate steel
plate 86 - the permanent magnet 90, and an attraction forces is generated

bet ween the per nahBRENRagidte 9Dt erPRE1AEG b1 L Blate18 anddpehswermarent
novable core 91 - the central core 88. In this closed state, this
attraction forgeeentUres fhemadove ansadeironhépesesand thes2hidnaryishagest at e
of the interruption spring 95 and the contact 13 pressing spring 96 is
mai nt ai ned. movable core 91 to pass through inside thereof. When the coil

89 is excited, the movable core 91 is attracted to the center

core 88. At this moment, the movable core 91 is driven downward

10 in the drawing and the vacuum bulb 51 used for circuit breaking

and disconnecting is closed and the movable portion 7Q stops at

ON position Y1.

Further, in the closed state, since an interruption spring
95 and a contact pressing spring 96 providing a contacting force

15 to the contacts are placed in an energized state, it is necessary
to provide some measure for enduring the reaction force.

The magnetic fluxes of the permanent magnet 90 circulate
through a route of the permanent magnet 90 - the T shaped movable
core 91 - tthe central core 88 - the bottom steel plate 85 - the

20 steel tube 87 - the intermediate steel plate 86 - the permanent
magnet 90, and an attraction forces is generated between the
permanent magnet 90 — the movable core 91 and between the movable
core 91 - the central core 88. In this closed state, this

attraction force endures the above reaction force and the

25 energized state of the interruption spring 95 and the contact



(2) Opening operation of the vacuum bulb 51 used for a circuit breaking and
a di sconnecting (ON position Y1--.OFF position Y2) For the opening
operation, the coil 89 is excited in thehP opposite direction as that of the
cl osing operation, namely, is excited i ?he opposite direction to the
fluxes of the permanent magnet 90. Through the excitation in the opposite
direction, the mnagnetic force induced by the pernmanent magnet 90 is
reduced, and the novable portion 70 is driven toward the opening direction
10 by the fopressimgtepthegi 9 ers uptinmaspedng 95 and the contact pressing
spring 96. Herein, the roller 101 is fixed to a blade 103 rotating around a
shaft 102 vi @& p @beén il .opyaaligh alfuthengaohukheupb bl Lk dnifolr kheirehier
101, although the blade 103 tends to rotate 15 in clockw se direction, since

the rotati ony}&;RIE e&ﬁ&mhtaﬂéa&ﬂheéﬁhdgﬂ@mi%k@ﬁ%@dgfYun@F@OFbgatlgé wih a
first stopper pin 105, the opening state is maintained. Further, one end of

1021 s Tixed 1o he”bl Ao 050 1B 0RA E RS 6t har ERD thercor o Fixed Taca

f 10Z. This is for. keeping the roller 101 to. stop at th it
Shown i 0 FIGPER5 T56 aH A1 BroT GRoBRr he L IR0 Rt B BPoHRe Bt GRoR o Tpi R 112

and the roller 101 through the closing of the vacuumbulb 51 used for

circuit breaR¥XfgtaRdHFEEorRRRS 1 Y d1xBt3PnDf Sdihédiikes dbdid PBRATANgRtt he

vacuum bul b 51 used for 14 ~circuit breaking and disconnecting (OFF position
magnet 90. Through the excitation in the opposite direction, the

magnetic force induced by the permanent magnet 90 is reduced,
and the movable portion 70 is driven toward the opening direction
10 by the force due to the interruption spring 95 and the contact
pressing spring 96.
Herein, the roller 101 is fixed to a blade 103 rotating
around a shaft 102 via a pin 104. Through abutting of the pin
112 with the roller 101, although the blade 103 tends to rotate
15 in clockwise direction, since the rotation is prevented through
an interference of the roller 101 with a first stopper pin 105,
the opening state is maintained.
Further, one end of a coiled spring 106 that is disposed
in a manner to wind around the shaft 102 is fixed to the blade
20 103 and the other end thereof is fixed to a frame 107. This is
for keeping the roller 101 to stop at the position as shown in
FIg.6, even after releasing the interference between the pin 112
and the roller 101 through the closing of the vacuum bulb 51 used
for circuit breaking and disconnecting.

25 (3) Disconnection operation 1 of the vacuum bulb 51 used for



Y2- . di sconnection position Y3) In the disconnection operation, a
mani pul ati on handl e 108 wused for disconnecting is inserted through the
mani pul ation 5 handle insertion hole 20 %?r di sconnecting, is coupled to a
pin 109 of the blade 103 and rotates the blFfade 103 in anti cl ockw se
direction. After rotating the sane slightly, and when a dead point where
the pin 112, the pin 104 and the shaft 102 align on a straight Iline is
exceeded, the first main shaft 81 and the blade 103 are 10 rotated in anti

cl ockwi se dieececubh bybreakfiiigce oindhe dimcennggtiog spriQEF 95. pPBgt¥oshows
a diagram for explaining the disconnection state. The bl ade 103 interferes
W th a second2stibppennpchiddOposdt sdbopYBhe operation toward di sconnecti on.
The stopped position 15 of the novable portion 70 at this nonment corresponds

to the disconnecti®rRnROglEEEEANYStibHIdHEFat SINCR hAei PRDL PUbAtHORhkandbe
108 used for disconnecting is operated in such a manner to junp up the pin

109 using thﬁsfe&"?%rf %%%c%%%%'ct%n%s.i% TUl &L g LhRESLES . JeHefgn%qnglgeiaHffer

by the inpacting force during the “di sconnection operation.

Di sconnegtiopn_operation 2. of .the wacuum bulb 51 used for _circuit, breaking
and disconnec??ﬁge(%ﬁ%%%%ﬁ%%gFgﬁ égsf?fcn%s e §b0§FtF8Hp%§?1§%aTﬁ%§
operation wll be explained with reference to Fig.7. 15 . The nanipul ati on

b d
handl e 108 usBa TN BéafRett? fgd §0FASEFt e Plade 103 in anti clockwise

direction. After rotating the same slightly, and when a dead point
where the pin 112, the pin 104 and the shaft 102 align on a straight
line is exceeded, the first main shaft 81 and the blade 103 are
10 rotated in anti clockwise direction by the force of the
interruption spring 95.
Fig.7 shows a diagram for explaining the disconnection
state. The blade 103 interferes with a second stopper pin 110
to stop the operation toward disconnection. The stopped position
15 of the movable portion 70 at this moment corresponds to the
disconnection position Y3.
Further, since the manipulation handle 108 used for
disconnecting is operated in such a manner to jump up the pin
109 using the front face panel 2 as a fulcrum, there is no fear
20 to suffer by the impacting force during the disconnection
operation.
(4) Disconnection operation 2 of the vacuum bulb 51 used for
circuit breaking and disconnecting (disconnection position
Y3-0FF position Y2)

25 This operation will be explained with reference to Fig.7.



t hrough the mani pul ati on handl e insertion hole 20 for disconnecting, is
coupled to the pin 109 of the blade 103 using the upper side of the
insertion hole 20 as a ful crum and rotatef 5 the bl ade 103 in cl ockw se
direction. This manipulation is perforned élomdy whi | e energi zing the
interruption spring 95. Wen the state as showmn in Fig.6 is restored after
exceedi ng the dead point where the pin 112, the pin 104 and the shaft 102
align on a straight line, the novable 10 portion 70 stops at the OFF

posi tion Y2. Thé)mah bpi hat bpertandle 308t heedatoumbiddnsX - grg greoundiemgedNow,
an operation of the vacuumbulb 52 for grounding will be explained with
reference tothrgagh8 ahd 9mamheulmvabhe aaenduet oinsertabnt heovtacuam bibl 52
for grounding is coupled to a |lever 15 133 fixed to a second nain shaft 132.

Furt her, a_|@YQ&pﬁﬁécQEnﬁﬁhf%E%%%?M%dﬂ%bntﬁéaéinJiﬁéidi epansti@4 1oz Lkeng
manual mani pul ati on chanism 120 for grounding via a coupling netal part

135. A mani th@gﬁ%P?lﬁaeﬁa%zéhé Cirnsgirodi'?ﬂi HgllieSanasse'ét fg%cﬁ%%%rg@gtes

i nsertion hole e recelving netal fitting en the
mani pul atd on Eanshe 1§i éog gr?ungim% ig.nan%gulated downward as in Fig.8,
the handl® r&8&i FtAGCmEPAl 17f FLEFRYL3529bESFEE N n ¢l ockwi se direction
around a shaft 123. At this nonent, a pin 124 provided at the handl e
receiving fitting 122sMandddeds ofi i f PErfoped 1D8Wi nathid6t eResd bF Bimhdhehe
25 shaft 123, thereby, the nmember 125 also begins to rotate in 16 clockw se
di rection. Oaptendupfiant sggliedsHo.ngihe26 tihe comleet@sl shown in Fig.6 is
restored after exceeding the dead point where the pin 112, the
pin 104 and the shaft 102 align on a straight line, the movable
10 portion 70 stops at the OFF position Y2.
(5) Closing operation of the vacuum bulb 52 for grounding
Now, an operation of the vacuum bulb 52 for groundingwill
be explainedwith reference to Figs.8 and 9. The movable conductor
65 of the vacuum bulb 52 for grounding is coupled to a lever
15 133 fixed to a second main shaft 132. Further, a lever 134 of
the second main shaft 132 is connected to the manual manipulation
mechanism 120 for grounding via a coupling metal part 135.
A manipulation handle 121 for grounding is inserted
through the insertion hole 30 to a handle receiving metal fitting
20 122. When the manipulation handle 121 for grounding is
manipulated downward as in Fig.8, the handle receiving metal
fitting 122 rotates in clockwise direction around a shaft 123.
At this moment, a pin 124 provided at the handle receiving

fitting 122 interferes with a member 125 that rotates around the

25 shaft 123, thereby, the member 125 also begins to rotate in



to the nmenber 125 and the other end thereof is connected to a blade 128
that rotates around a shaft 127. Therefore, with the above operation, the
toggle spring 126 5 is gradually conpresf d, and finally when a dead poi nt
where the shaft 123, a pin 129 that couples the nenber 125 and the toggle
spring 126, a pin 130 that couples the toggle spring 126 and a bl ade 128
and the shaft 127 align on one straight line is exceeded, the second nain
shaft 132 is driven in the rotating direction 10 by the energized force in
the toggl e spro@igy 196 digech iicgsuPre enche fnp\aisiod &c6RELBO 02 65 Sofonrmecaduum
bulb 52 for grounding is noved upward, nanely closed (Fig.9) Further, in

t he cl osi ng toperatnameran 4ntaerd upts athspr iengl tB3eérapd asconhaettpdessiag
spring 138 that provides a contacting force to the contact are 15 rendered

to a energi zethed at 28 {163t Qe thes apesaid o sathelyacuum bul b 52 for
grounding |In the opening operation, as shown in Fig.9, the nmanipulation

handl e 121 for oroundidigds, pRRHAUALEE unYEE flc 1 Jhe handlsat ecelning et al

fitting 122 rotates 1n anti clockw se 20 direction around e shaft "123. At

this_npn%nt,. iQ%%P%@ﬁﬁggggggeF%ég igaiﬁﬁﬁggﬁpM&ﬁgn%ingd#%%hgiw%%?ehéggle

recei vi ng met al® fre s noved a same tinme.  Wen
t he dead poi nt ere the sha 123, the pin 129 that couples, the nenber 125
and the togg?l%:aé\gr]i%?g F2B10t I‘I%g pq?}f‘?tlf(?u % ﬁgF BEUREES @qdofjgﬁet%‘égfﬁg
126 and the blade 128 and the shaft 17 127 align on one straight line is
exceeded, th@p@b@@ih&ﬁoﬁéﬁamiéﬁo that couples the toggle spring 126 and a

blade 128 and the shaft 127 align on one straight line is exceeded,
the second main shaft 132 is driven in the rotating direction
10 Dby the energized force in the toggle spring 126. As a result,
the movable conductor 65 of the vacuum bulb 52 for grounding
is moved upward, namely closed (Fig.9) Further, in the closing
operation, an interruption spring 137 and a contact pressing
spring 138 that provides a contacting force to the contact are
15 rendered to a energized state.
(6) Opening operation of the vacuum bulb 52 for grounding
In the opening operation, as shown in Fig.9, the
manipulation handle 121 for grounding is manipulated upward.
The handle receiving metal fitting 122 rotates in anti clockwise
20 direction around the shaft 123. At this moment, since the member
125 interferes with a pin 136 of the handle receiving metal
fitting 122, the member 125 is moved at the same time.
When the dead point where the shaft 123, the pin 129 that
couples the member 125 and the toggle spring 126, the pin 130

25 that couples the toggle spring 126 and the blade 128 and the shaft



is perforned, nanely, the state as shown in Fig.8 is restored by the force
stored in the interruption spring 137 and the contact pressing spring 138
during the closing operation. 5 Further, Pzring t he openi ng operation since
al nost no energy is stored in the toggle spring 126, the operation is
performed only depending on the interruption spring 137 and the contact
pressing spring 138. Herein below, an interlock device that is the gist of
the 10 present invention will be explained. Fig.10 is a front view thereof
and Fig. 1l i52aadiide onewnca heradbfht Bunmtehes exaestdadst bhe opsfnitriieopekratioon
mechani sm 7 that selects an object to be manipulated is shown in Figs.12
and 13. The selpetforme®chaamesy,/ tise cansid tay ethown mar Fliy.byia rébtpasel
150 and a rod 151. To the panel 150 a rectangul ar nmenber 152 is attached

and the rod l;fjeh%aﬁ%eée thioeghi 4 Recbot £ om ahndi of aprohgt e ARANG!e d8Rtact

Further, a return spring 154 is caught and held betweén the nmenber 152 and

the rod 151. si.de. fac f o] 5 h i ation pin 12 is
fixed, and t%égﬁégﬁ%u%éfféﬁ g?% %@P%% sggét%%%%g%&aﬁpgﬁgtg ical hole 153
provi ded.at the panel .150. The panel 150 i,s only mgvable jn the width
i recti off of the SHf i ERgeal 114 ohGCr SPESLISS QGG LR HIOUT delaT ¢ Re
front panel 2. Accordingly, when the manipulation pin 12 is noved up and
down 25 al ongneheY elfi pLPESF RSl ENE5F QTDNE R 1T t heb pabl 2BBrabhPy 18
the rod 151 noves up and down w t hout noving of the panel 150.

performed only depending on the interruption spring 137 and the

contact pressing spring 138.
Herein below, an interlock device that is the gist of the
10 present invention will be explained. Fig.10 is a front view
thereof and Fig.1l1l is a side view thereof. Further, a structure
of the selection mechanism 7 that selects an object to be
manipulated is shown in Figs.12 and 13.
The selection mechanism 7 is constituted primarily by a
15 panel 150 and a rod 151. To the panel 150 a rectangular member
152 is attached and the rod 151 passes through the bottom and
top of the member 152.
Further, a return spring 154 is caught and held between
the member 152 and the rod 151. At the side face of the rod 151
20 the manipulation pin 12 is fixed, and the manipulation pin 12
passes through an elliptical hole 153 provided at the panel 150.
The panel 150 is only movable in the width direction of the
switchgear 1 along rails 155 (Fig.11) provided at the front panel
2. Accordingly, when the manipulation pin 12 is moved up and down

25 along the elliptical hole 153 provided at the panel 150, only



Further, to the rod 151, a first interlock pin 157 that interferes with the
el ectromagnet 80 and the coupling netal part 84 of the first main shaft 81
and a second interlock pin 158 that 5 intgsferes with the nanual
mani pul ati on nmechani sm 120 for grounding_]'e nd the coupling netal part 135 of
the second main shaft 132 are fixed. Further, at the upper tip end of the
rod 151, a reversed C shape netal part 156 that couples with nenbers for

| ocking the 10 shutters provided for the mani pul ation handl e insertion hole
20 for di sconmectdchd Sdndiovige nanépdl dewory Hanulte nMawsiera icdnthel pagel o -
grounding. The front face panel 2 is provided with strips shaped (E shaped)
groove 160, and thHeurdrEmultat itdre pioal 131passifngsthiatghlods phe Psoovieati60
is constituted to be novabl e al ong the groove 160. Since the rod 151 is

al ways for ceghgowraes & why ht hige retddty caiidna 83 5%hd the FRMb Pk @te@d 1pbard 2
stably positions respectively at circuit break position CB, disconnection

posi tion DS @{]SQEPH%{& RA§ It élggfg%l %Qd"ﬁrs%d?md En‘c? '_LHBl(h;?HT tAgt @ le the

CB p05|t|on t ect romagnet e DS position

mani pul at.i on ani sm 100 f dlscon ectin S 05|t n
manua RS TR fothat s 265 FER g M i ey  BSgbepReg 1Y L8
nanlpulatable 25 Fig.10 shows an .instance where the nanlgulatlon pin 12 is

19 at the CEPERIIISANETD T FOUPdBGMDA bPEE LTI efrtdlf BeprRdRIAty shatt

132 are fixed.
Further, at the upper tip end of the rod 151, a reversed
C shape metal part 156 that couples with members for locking the

10 shutters provided for the manipulation handle insertion hole 20
for disconnecting and the manipulation handle insertion hole 30
for grounding.

The front face panel 2 is provided with strips shaped (E
shaped) groove 160, and the manipulation pin 12 passing through

15 the groove 160 is constituted to be movable along the groove 160.
Since the rod 151 is always forced downward by the return spring
154, the manipulation pin 12 stably positions respectively at
circuit break position CB, disconnection position DS or
grounding position ES.

20 , Herein, it is implied that at the CB position the
electromagnet 80, at the DS position the manual manipulation
mechanism 100 for disconnecting and at the ES position the manual
manipulation mechanism 120 for grounding are respectively
manipulatable.

25 Fig.10 shows an instance where the manipulation pin 12 is



and di sconnecting is in a closed state, nanely, the novable portion 70 is
at ON position Yl as showmn in Fig. 3. Since a closing comand for the
vacuum bul b 51 for circuit breaking and g%%isconnecting is input viaalimt
switch 161, only when the nmanipul ation 12 is at the CB position, the
closing operation is possible. Further, through the interference between
the first interlock pin 157 and the coupling netal part 84, an upward
mani pul ati on of the manipulation pin 12 is prevented. 10 Fromthe above, the
foll owi ng t rtedhd RBspobitarer kndkshe aracuwallduddd;51" foul ginhehtchreakindr eak
is selected by the selection nechanism the circuit breaker can be cl osed",
"During marad dbdcquhadtomgfbs dhseomieskidngtategr aunding atrhe ehecdlslieal
control for the manipul ati on nmechanismis disabled" 15 and " In a state

where the cigemifobreakerti oN pbesedonay1 EBNS s AtINON: § 013 .dé s60aREET b HiTn @F
grounding is rendered inpossible.” Fig.1l4 shows an instance where the

vacuum bul b i.CUj br, j disco ctl i i ne tate
b the 20 Cauidtia Eitithe SARED Bt P DRREC LNl Sy B ARG CES L

accordange Wt h the opening operation, sihce.the coupl]j net al art, 84
noves upwar ,lﬁ?ﬁPQﬁﬁf%ﬂﬁe§%C) %ﬁ#\ﬁﬁac%nfi@f%nﬁﬁlﬁggaigg’a %P¥UV$% 8% the
DS position. However, due to_the interference between a tip end bent 25
portion 162 BANRELFTIQR Bl &¢It Rtphhe L7PaRdtLAR COtDIGLRG 1RSt APS DBt 1 Prar t
84, a novenent of the manipulation pin 12 to the ES position

is possible. Further, through the interference between the first

interlock pin 157 and the coupling metal part 84, an upward

manipulation of the manipulation pin 12 is prevented.

10 From the above, the following three kinds of interlocks

W

are realized; Only when circuit break is selected by the
selection mechanism, the circuit breaker can be closed”, “During
manual manipulation for disconnecting or grounding an
electrical control for the manipulation mechanism is disabled”
15 and “ In a state where the circuit breaker is closed, a
manipulation for disconnecting or grounding is rendered
impossible.”
Fig.14 shows an instance where the vacuum bulb 51 for
circuit breaking and disconnecting is in an opened state and the
20 movable portion 70 is at OFF position Y2 as shown in Fig. 3. In
accordance with the opening operation, since the coupling metal
part 84 moves upward, the manipulation pin 12 can be move upward
and further to the DS position.

However, due to the interference between a tip end bent

25 portion 162 of the first interlock pin 157 and the coupling metal



SR
-

is prevented. Nanely, an interlock "After disconnecting nanipulation, an
groundi ng mani pul ation is enabled”" is realized. 5 Wien the manipul ation pin
12 noves to the DS position, a first shutter |lock nmetal part 163 for

| ocki ng the shutter 21 for manipul ati ng4f sconnection provided at the

mani pul ati on handle insertion hole 20 for disconnecting couples with the
inverted C shape netal part 156 at the upper part of the rod 151 (Fig.15)
10 As shown in Fig. 16, when the nmanipulation pin 12 is noved dowward to

the DS posi tdat sthes hdveinesftubt etheChagkpi®hak oRas {n 163t b hdRYash govwnyar d
and the coupling between the shutter 21 tor rmanipulating disconnection and

the first shutt ﬁ?ﬁé%%%xﬂEtﬁhmeﬁgnt 383 L5tk FSéﬁed“AﬁPgrerE 5%n%?c€fH
mani pul ating 1 I sconnection bécomes openable. Further, under the state
where t he shuatntieru 2a1tifor r(_gani pulrati ng. di S(I:nonnecti Qn i_S opened fv(gm when
the mani pul &1476% 51 i §"f or cBP '8 e TPECd 2 S 0Ch FoveTRAT T 1S
prevented thraough the interference between the shutter 21 for manipul ating
20 di sconnec‘i?%%g%ﬁﬂ} the first shutter clock metal part 163. Nanely, an
interlock "Only when disconnection is selected by the selection nmechanism
t he di sc@nnecti ng"ser shiconasanubatiparpon nbdmasss e ithal PSepos lkoni he
mani pul ation pin 12 is noved toward the ES position, 25 the inverted C
shape netal fardt shGtakrt heckpperalpapttoicd Mo ddcRinglie ishutaleaagedfdr om
the coupling with the first shutter |ock

manipulating disconnection provided at the manipulation handle

insertion hole 20 for disconnecting couples with the inverted

C shape metal part 156 at the upper part of the rod 151 (Fig.15).
10 Asshown in Fig.16, when the manipulation pin 12 is moved downward

to the DS position, the first shutter clock metal part 163 is

moved downward and the coupling between the shutter 21 for

manipulating disconnection and the first shutter clock metal

part 163 1is released, the shutter 21 for manipulating
15 disconnection becomes openable.

Further, under the state where the shutter 21 for
manipulating disconnection is opened, even when the manipulation
pin 12 is forced to move upward, such movement is prevented
through the interference between the shutter 21 for manipulating

20 disconnection and the first shutter clockmetal part 163. Namely,
an interlock ™“Only when disconnection is selected by the
selection mechanism, the disconnecting operation can be
performed” can be realized.

When themanipulation pin 12 is moved toward the ES position,

25 the inverted C shape metal part 156 at the upper part of the rod



metal part 163 for |ocking the shutter 21 for manipulating disconnection
and is coupled with a second shutter |ock netal part 171 for |ocking the
shutter 31 for manipulating grounding 5 shown in Fig.17. Under this
condition, the second shutter |ock netalzggr 171 is noved downward and
when the mani pulation pin 12 is noved downward to the ES position, the
coupling between the shutter 31 for manipul ati ng groundi ng and the second
shutter lock nmetal 10 part 171 is released and the shutter 31 for

mani pul at i ngl > hricurti iep dest dres ¢hengblue liRiogwigh. theefiiratt fhgtiast koek,

| i ke the above, unless the shutter 31 for manipulating grounding is

cl osed, the npwal dpavvededt fofr theckiang puhat santpen 2 i Sor pnevgpd kst ygt he
second shutter lock metal part 171. 15 Further, Fig.19 shows a state where

the vacuum il &-Send @ i orpundin¢dup1&sadnh Si Beeohhessacond 1 BERIhOEKL Pi N
158 fi xed to the rod 151 interferes with the coupllng menber 135, an upward

movenent of N RYLALOOR5 G St eeveﬂtﬁ& ana §1¢ 1 3BOVEr oud ffn
follow ng t |nte S arelr%aﬁ%feg IBOnly en Eh séﬁg %%unech ni sm
sel ects groundl Owthe ng manipulation can be perforned and " Under
a state wher? th dl%g swWitch is closed, the disconnecting smﬁtch and

the <circuit breaker cannot be mani pul at ed. Further as shown in Fig
after the vacuun1BUFH”B?hﬂérCO?§16988ndFH% FRCHR Rt t et Ottt A part

mani pul ation pin 12 is forced 22 to nove toward the CB position, the
i nt er f er encel betiedgveldedownward and when the manipulation pin 12 is moved

downward to the ES position, the coupling between the shutter
31 for manipulating grounding and the second shutter lock metal

10 part 171 is released and the shutter 31 for manipulating
grounding becomes openable (Fig.18). Even in this instance, like
the above, unless the shutter 31 for manipulating grounding is
closed, the upward movement of the manipulation pin 12 1is
prevented by the second shutter lock metal part 171.

15 Further, Fig.19 shows a state where the vacuum bulb 52 for
grounding is closed. Since the second interlock pin 158 fixed
to the rod 151 interferes with the coupling member 135, an upward
movement of the manipulation pin 12 is prevented. From the above,
the following two interlocks are realized; “Only when the

20 selection mechanism selects grounding, the grounding
manipulation can be performed” and “Under a state where the
grounding switch is closed, the disconnecting switch and the
circuit breaker cannot be manipulated.

Further, as shown in Fig.20, after the vacuum bulb 52 for

25 grounding is opened, even when the manipulation pin 12 is forced



inverted C shape netal part 156 at the upper part of the rod 151 and the
roller 101 of the nmanual manipul ati on nmechani sm 100 for di sconnecting
prevents such novenent. Namely, an interlpgk 5 "After the di sconnecting
swtch is closed (after the novable portion 70 is returned to OFF position
Y2) , a closing operation of the circuit breaker is rendered possible." As
has been explained hitherto, wwth the swtchgear 1 of the present
invention, since a manipul ation object is clarified 10 by the selection
mechani sm 7, termte duay Fethi The dt5 ores byl olr ke taebeepresemeveFuriiver
with the mani pulation pin 12 of the selection nechanism7, a variety of

i nterlocks remgrtst Coshthe mawit glagdad Séaat beharwppan paktyof eald zed, 12hd
safety and reliability are enhanced. 15 According to the present invention,
W th the manirpultalel @6811pirnl @1 dhehkraahubaceapanel at Somee chavdshel yoofor
interlocks can be nechanically realized, a sw tchgear of inexpensive and

enhanced re'd?si&clﬂﬁé/c@ﬁﬂg bgrpveMtdeductd mW¥ed S, CHARMED, | Sin Linferiock

switchgear provided with a circuit breaker and a nanual ~disconnecting

switch, B characteriged, by sanpul slpa @ sal ecti o feshank s aly @ 1190t face

of the switchgear f or manipulating’the circuit e manu

mechan cal | \PRAGHYSA by a1 A SrachGRFHPoi L 108 Lhin For B SUPARR Triah

mani pul ati on handl e . ‘ .
of the circuit breaker is rendered possible.”

As has been explained hitherto, with the switchgear 1 of

the present invention, since a manipulation object is clarified

10 by the selection mechanism 7, erroneous manipulations by workers

can be prevented. Further, with the manipulation pin 12 of the

selection mechanism 7, a variety of interlocks required for the

switchgear can be mechanically realized, and safety and
reliability are enhanced.

15 According to the present invention, with the manipulation

pin at the front face panel, since a variety of interlocks can

be mechanically realized, a switchgear of inexpensive and

enhanced reliability can be provided.



10 insertion hole for the manual disconnecting switch and when

di sconnection is selected by the selection nechanism the shutter is
permtted to be opened by the link nechag%inl 2. A switchgear according to
claim1l1 characterized in that 15 only circuit break is selected by the
sel ection nechanism a circuit closing command for the circuit breaker is
permtted to be accepted. 3. A switchgear according to claim?2
characterized by 20 further conprising a switch that is turned ON by the
sel ection NERASEMYED HS circuit break is selected by the selection
mechani sm and characterized in that the circuit closing conmand is
provided to the circuit breaker via the switch. 25 4. A sw tchgear according
to claim1 characterized in that, 24 the |link mechanismfurther conprises a

l'ink device engaged A@wﬂtk&ag@arrwévm&a&eth 28drvhen driee kdy s4d b ifaker 1s
inacircuit closed state, the selection nechanismand the |ink nechani sm

interfere eqﬁgégdggcgl éﬂéﬁgyghthe sel ection nechanismfrom 5 being
mani pul ated.” 5. A swi t chigear according to claim1 characterlzed in that

when t hecshutter rOV|d d foe @F nankpulatlon hand nserti.on .holqb
t he manuil discon 3%5&% or TRE e Grd %ﬁdem§ﬁ%Qﬁﬁqs ﬁ%ned

the selection nechanlsn1and the shutter interfere each other by the |ink
mechani sm t o JiTev EAFe et N8 SWGIGIT aFe ERB ARSI G 1B MRS FRRICHITREREKT A

switchgear provided with a circuit breaker, a nmanua
or the manual disconnection switch, and characterized in that

the selection mechanism is mechanically engaged by a link
mechanism with a shutter provided for a manipulation handle
10 insertion hole for the manual disconnecting switch and when
disconnection is selected by the selection mechanism, the

shutter is permitted to be opened by the link mechanism.

2. A switchgear according to claim 1 characterized in that
15 only when circuit break is selected by the selection mechanism,
a circuit closing command for the circuit breaker is permitted

to be accepted.

3. A switchgear according to claim 2 characterized by

20 further comprising a switch that is turned ON by the selection
mechanism when the circuit break is selected by the selection
mechanism, and characterized in that the circuit closing command

is provided to the circuit breaker via the switch.

25 4. A switchgear according to claim 1 characterized in that,



15 di sconnecting switch and a manual grounding switch, characterized by
conprising a selection nechanismat a front face of the sw tchgear for
mani pul ating the circuit breaker, the n%ﬂgal di sconnecting switch or the
grounding switch, and characterized in that the selection nmechanismis
mechani cally 20 engaged by a |ink nmechanismw th shutters provided for
mani pul ati on handl e insertion holes for the manual disconnecting swtch and
t he manual groundi ng switch and when di sconnection or earth is selected by
t he sel ecti diharddhighimgphanien dortdésgondnpgiskst el ink gevitetengadedeto
opened by the link 25 mechanism 25 7. A swtchgear according to claim®6
char act eri zethea nithat tdmdgakdren acidr ehieh threeakresisddmatled by irhe set@ctt on
mechanism a circuit closing command for the circuit breaker is permtted

5 to be acceptdmbhd &tat SW g e ACLHH Thdtehd i Sih 8dr 7t edar ek efié @ech Hym
further conprising a switch that is turned ON by the selection nechani sm

when the circiid, f&ak.d & SGlRet e @ré%é%@&t%@mé@iﬁmwsﬁ%om

characterized in that the circuit closing comman Is provided to t
circuit bregker via the switch. 9. A switchgear according to claim®6
characte?izg)%qgtéhﬁ%pu%%%§4gnk mechani sm further conprises a |link device
engaged to 15 the circuit breaker, and when the circuit breaker is in a
circuit closed state, the selection nmechanismand the |ink mechani sm

interfere each other to prevent the sel ection nmechani smfrom
5. A switchgear according to claim 1 characterized in that

when the shutter provided for the manipulation handle insertion
hole for the manual disconnecting switch or the manual grounding
10 switch is opened, the selection mechanism and the shutter
interfere each other by the link mechanism to prevent the

selection mechanism from being manipulated.

6. A switchgear provided with a circuit breaker, a manual

15 disconnecting switch and a manual grounding switch,
characterized by comprising a selectionmechanismat a front face
of the switchgear for manipulating the circuit breaker, the
manual disconnecting switch or the grounding switch, and
characterized in that the selection mechanism is mechanically
20 engaged by a link mechanism with shutters provided for
manipulation handle insertion holes for the manual disconnecting
switch and the manual grounding switch and when disconnection
or earth 1s selected by the selection mechanism, the
corresponding shutter is permitted to be opened by the link

25 mechanism.



bei ng mani pul ated. 20 10. A switchgear according to claim6 characterized in
that when the shutter provided for the mani pul ation handle insertion hole
for the manual di sconnecting switch or t manual grounding switch is
opened, the selection nmechanismand the shutter interfere each other to
prevent the selection nmechanismfrom 25 being mani pul ated by the Iink
mechanism 26 11. A switchgear according to claim6 characterized in that,
the link mechani smfurther conprises a |ink device engaged to the manual
groundi ng switch, and when the manual grounding switch 5 is in a closed
state, the selection nmechanismand the |ink nmechanisminterfere each other
to prevent the sel’echisontaepdranesoofrdamgbed ng anemb prhatad.edizediswihathgear
according to claim6 characterized in that, 10 the |link mechani sm further

conpri ses adilnkwiew eerengagetedio ist belsraual byitsroreeetitAgnsméticiniand t he
sel ection nechanismis not permtted to select earth, unless the manual

di sconnect i ng ;S\ {igh U%sQB%nEQmmHHQefoﬁ-éﬁéﬂéiﬂﬂﬂﬁ&eb%béQ%kt Qrﬁ@¥mié%ed ,
sel ected by the selectlon mechanism 15 13. A switchgear according to claim

6 charac erl q) ééu% the link nmechani smfurther conprises a |ink device
c a . . . . .
engaged he Frenuar dasconnectlng switch, and the selection nechanismis
not pernltted to select circuit break, unless the manual 20 di sconnecti ng
switch is closed, under a state where earth is

8. A switchgear according to claim 7 characterized by
further comprising a switch that is turned ON by the selection
mechanism when the circuit break is selected by the selection

10 mechanism, and characterized in that the circuit closing command

is provided to the circuit breaker via the switch.

9. A switchgear according to claim 6 characterized in that,

the link mechanism further comprises a link device engaged to

15 the<:ircuit‘breaker, and when the circuit breaker is in a circuit
closed state, the selection mechanism and the link mechanism
interfere each other to prevent the selection mechanism from

being manipulated.

20 10. A switchgear according to claim 6 characterized in that
when the shutter provided for the manipulation handle insertion
hole for the manual disconnecting switch or the manual grounding
switch 1is opened, the selection mechanism and the shutter
interfere each other to prevent the selection mechanism from

25 being manipulated by the link mechanism.



sel ected by the selection nechani sm

10

15

20

26

11. A switchgear according to claim 6 characterized in that,
the link mechanism further comprises a link device engaged to
the manual grounding switch, and when the manual grounding switch
is in a closed state, the selection mechanism and the link
mechanism' interfere each other to prevent the selection

mechanism from being manipulated.

12. A switchgear according to claim 6 characterized in that,
the link mechanism further comprises a link device engaged to
the manual disconnecting switch, and the selection mechanism is
not permitted to select earth, unless the manual disconnecting
switch is opened, under a state where circuit break is selected

by the selection mechanism.

13. A switchgear according to claim 6 characterized in that,
the link mechanism further comprises a link device engaged to
the manual disconnecting switch, and the selection mechanism is
not permitted to select circuit break, unless the manual
disconnecting switch is closed, under a state where earth is

selected by the selection mechanism.



