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* Application No. 11-319864, filed in Japan on Novenber 10, 1999, é
contents of which are hereby incorporated by reference. BACKGROUND OF THE
| NVENTI ON This invention relates to an insertion/w thdrawal mechanismfor a
circui't interrupter nounted to a closed power distribution panel and, nore
particularly, to an insertion/wthdrawal nechanismfor a circuit
interrupter including an interrupter nmounted in an interrupter conpartnent
and novabl e between a di sconnected position and a connected position
within the interrupter conpartnent. Figs. 16 and 17 illustrate a
conventional insertion/ WIEATENGWITRORANWAIMMECHANGSfCUI t i nterrupter,

Fig. 16 being a front viemﬁ%ﬁHaMCHm@GrTH@T@PHL@Qﬁﬂ?rt”E”t of a closure

di stribution panel and Fig. 17 being a side view of the conpartnent.
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.interrupter 1 and 4 is a withdrawal lever of the circuit interruptér 1. The
!nteriqck pin 3 is. a pin for preventing an erroneous operation .of the
]nserpon/thhdrawai of the circuit interrupter 1 as well as for preventing the
jumping out of the circuit interrupter of the interrupter compartment upon the
opcurrgnce- of the internal fault. The insertionwithdrawal operation of the
cwguut interrupter 1.in the above-described structure has been carried out by
pulling the withdrawal lever 4 while the interlock pin 3 is being held by hand in
the l_ifted position after the circuit interrupter compartment door disposed- at the
front side of the interrupter compartment or the interrupter compartment floor of
the unillustrated distribution panel is opened. |

. fn the conventional insertion/withdrawal mechanism of the circuit
mte_rrupter, it was required that the insertion of the circuit interrupter is carried
out in the state where the front door of the distribution panel is opened and that
the' connection position (completion of the insertion) is confirmed by the angle
of tilt of the withdrawal lever, so that the time needed for the insertion was long
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Al so, since the experienced and skilled personnel are decreasip§ Jre 384
days; there was a demand for the devel opnent of a sw tchgear which can be
driven even by a layman w thout the need for accessing to the charged live
portion into the connected position or the disconnected position with the
front door of the distribution panel kept closed. SUMWARY OF THE | NVENTI ON
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lsconnected and connected positions bemg at substantially diametrically
- opposed positions about a center of rotation of the lever.

The lever may be permitted to take an over centered position to which
the lever can be rotated from the connecting position to the disconnecting
position and beyond the disconnected position by a predetermined distance so
that the interrupter cannot return to the connected position by a pushmg force
accidentally applied to the interrupter.

The lever may be in slidable engagement with a guide means disposed
to the interrupter for a guiding engagement with the lever.

The interrupter moving means may also comprise handle insertion port
- opening/closing means that allows an operating handle to be inserted
therethrough and operably connected to the drive shaft and thatis accessible
from the outside with an interrupter compartment doors in a closed position.
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29 ‘curt 2004 The notion translating device may conprise a shuttﬁg 100e
for " ipermtting or preventing the insertion and connection of t ext er nal
operating handle with respect to the drive shaft and an insertion port
di sabling neans for disabling the opening notion of the shutter device

~ when the interrupter conpartment door is opened. The insertion/w thdrawal
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' Fig. 4 is a sectional side view taken along line A - A of Fig. 1;
Fig. 5 is a sectional side view taken along line B - B of Fig. 1;
Fig. 6 is a sectional side view taken along line C - C of Fig. 5;
Fig. 7 is a sectional side view taken along line D - D of Fig. 5;
Fig. 8a is a front view of the handle or the external operating means in
a position when the circuit interrupter is in the disconnected position;
Fig. 8b is a side view of the handle or the external operating means in a
position when the circuit interrupter is in the disconnected position; ‘
Fig. 8c is a sectional explanatory view of the handle or the external
operating means in engagement with the ‘drive shaft of the mechanism when
“the circuit interrupter is in the disconnected position;
Fig. 9ais a front view of the handie or the external operating means in
- a position when the circuit interrupter is in the connected position;
_ Fig. 9b is a side view of the handle or the external operating meansin a
position when the circuit interrupter is in the connected position;




Fig. 9b is a side view of the handle or the external operating nmeans in a
'. position when the circuit interrupter is in the connected posrég &%@329
'JUN 2004 Fig. 9c is a sectional explanatory view of the handl e er

external operating neans in engagenent with the drive shaft of the _
mechani smwhen the circuit interrupter is in the connected position; Fig.
10a is a fragnmental sectional side view shovm' ng the i nterrugter
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front end face 'dgSal {9 dér‘”@éﬁ'ﬁ’ﬁd‘h—lszf%? aggirquiftistermptarinsertiopwithdrawval 4.
Through tAeshanisey of dhe rsesertoinvantionf tInlBwesef figiresh anallsanid refremds
ext er nal Wpeers nas tbans appsadrednin Fig§s.g96 @nand79designie: iiaestidgdot O
ext end t hewesspongly eordponents cineldtheie explapador Wil berbrdilad(Fig. 4) of a gear
shaft 18 or a dRéfepringfifdt toFigs. aitoaliRig.i Nses tséwérﬁén IR m%n%Yﬂo%?v%w The

. inserti onofpgrdirclit rhﬁerﬁ&rﬂéﬁﬂté&‘h&t/ﬁhH r%%ial
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view showrn g s utter of the msertron/wrthdrawal
mechanism shown in th 1, and Frg 4 is a sectional side view taken along line
A-AofFig. 1.
‘ In Fig. 1, the reference numeral 10 is an rnsertron port as a connection
portion formed in the front end face of a floor section 2 of an interrupter
compartment 24. Through this insertion port 10, a shaft 19a of the handle 19
or an external operating means as shown in Figs. 8 and 9 can be inserted to
extend therethrough and connected to an end portion 18a (Fig. 4) of a gear

. shaft 18 or a drive shaft of a circuit interrupter moving device 5.

The insertion port 10 is closed by a shutter 11 or an insertion port
opening/closing means which will be described later when the handle 19 which
is the external operating means is not connected to the gear shaft 18 or the
drive shaft constituting the circuit interrupter moving means 5.

Figs. 8 and 9 illustrate the handle 19 or the external operating means in
positions when the circuit interrupter 1 is in the disconnected and connected
positions, respectively, and Fig. 8a is a front view of the handle 19, Fig. 8bis a
side view of the handle 19, Fig. 8¢ is a sectional explanatory view of the handie




Figs. 8 and 9 illustrate the handle 19 or the external operating neans in
. positions when the circuit interrupter 1 is in the disconnected add JUN 2004
connected positions, respectively, and Fig. 8a is a front view of the
handle 19, Fig. 8b is a side view of the handle 19, Fig. 8c is a sectional
explanatory view of the handle Fig. 12 is a schematic fragnental view
showi ng the interrupter 2 9 JUN 2004 19 in .engagenent with the drive shaft
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4 and a connected position shown in a dash line on the right in Fig. 4 by a

swing motion of the lever 13,

The drive force transmitting means between the gear shaft 18 and the
lever 13 is a gear box 12, which in this example is a couple of helical gears
arranged to drive the circuit interrupter 1 between the disconnected position
and the connected position.

. InFigs. 1 to 4, the circuit interrupter 1is in the d:sconnected position, in

which the insertion port 10 of an earthing switch disabling means 9 of the
_interrupter 1 which will be described later is not closed by the shutter 11 and is
opened. The interrupter compartment upper door 26 and the lower door 27 of
the distribution panel are closed as shown in Fig. 10a. Fig. 10b illustrates the

 interrupter compartment doors 26 and 27 at their open positions.

' When it is desire to-move the circuit interrupter 1 from the disconnected
position to the connected position, an operating pin 33 attached to the shutter




. In'Figs.1to 4, the circuit interrupter 1 is in the disconnected position, *
*din which the insertion port 10 of an earthing switch disabling%gaﬁn§aggof :
the interrupter 1 which will be described later is not closed by the
shutter 11 and is opened. The interrupter conpartnment upper door 26 and
the | ower door. 27 of . the. distribution panel are closed as shown in Fig.

" 10a. "Fig. 1 illustrates the - interrupter conpartnent doors 26 and 27 at
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hus, the circuit interrupter 1 is maintained in the disconnected position and
cannot be moved to the connected, position by an accidental pushing force
urging the interrupter 1 to the connected position and until the lever 13-of the - .
. circuit. mterrupter movmg operatlon means. 5 was carrectly operated by thei-_'_f'?*-ﬁ‘fj
i handle 197 T L e T e e
When the handle 19 is pulled out from the insertion port 10 after the = |
circuit interrupter 1 is brought into the connected position, the shutter 11 is
. .moved to the right in Fig. 3 to be returned to its home position by a spring 31
-~ shown in this figure to close the insertion port 10. .
When the circuit interrupter 1 is to be withdrawn from the connected
- position to the disconnected position, the above procedure is carried outin the
_ reverse order. That is; as the‘lever 13 is moved by the Handlé 19 so that ItS -




cannot be- noved to the connected, position by an acci dental pushlng force
“urging the interrupter 1 to the connected position and until ig {b

of the <circuit interrupter noving operation neans 5 was corr t+ operated
by the handle 19. When the handle 19 is pulled out fromthe insertion port
10 after the circuit interrupter 1 is brought into the connected position,
the shutter 11 is noved to the rlght in Fig. 3 to be returned to its hone
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When the operating pin 33 is moved to the left in Figs. 6 and 7 to open

the shutter 11, the shaft 20is rotated through the lever 45 shown in Figs. 5 and

| 6. This movement also causes the short links 20a to rotate counterclockwise
in Fig. 7 to push the pusher pins 23 and the frame 22 attached thereto
upwardly through the links 21. When the circuit interrupter 1 is in the on
position, the frame 22 abuts against the lowered on/off state indicator pin 103
projected from the circuit interrupter 1 at the position shown in Figs. 5, 6 and 7.

- Since the further upward movement of the frame 22 of the on/off state detector
device 102 is prevented the further leftward movement of the operating pin 22
is also prevented, whereby the shutter 11 is maintained at its closed position in
which the insertion port 10 of Fig. 1 is kept closed. When the circuit
interrupter 1 is in the off position, the state indicator pin 103 is in the retracted



~and 7 and is prevented fromnmaeking the further upward novenment beyond the
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support frame 28 by means of pins and elongated holes engaging to the pins.
The support frame 28 is secured to the floor section 2 of the interrupter
compartment 24 and the interlocking frame 29 is biased by tension springs 30
to the position shown in Fig. 10b, in which front edge of the interlocking frame
29 abuts against the rear surface of the front wall of the interrupter
compartment floor section 2 while the tip portions 29A and 29B are forwardly
projecting through the front wall of the interrupter compartment floor section 20
when both of the interrupter compartment doors 26 and 27 are opened.
When at least of the interrupter compartment doors 26 and 27 is in the
closed position as shown in Fig. 10a, at least one of the tip portions 29A and
298 is pushed by the doors 26 or 27 to move in the left in the figure the
interlock frame 29 against the action of the spring 30. In this position a gap G
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earthing switch dlsabhng means 9 is operated in relation to the
movement of the shutter 11 or the insertion port opening/closing means toward:
the open position to disable the operation of the earthing switch 101, The
earthing switch disabling means 9 is also operated in relation to the closing
movement of the interrupter compartment doors 26 and 27 by the interrupter -
compartment door locking means 7.
In Figs. 1 and 3, when the operating pin 33 is manually moved to slide
the shutter .11 to the left in the figure, the operating window 46 aligns the
“insertion port 10 so that the shaft of the handle 19 can be inserted therethrough
to connect the driving shaft 18. At the same time, the movement of the shutter
11 causes the interlocking pin 35 for locking the ES shutter 36 to move to the
left in the figure to lock the ES shutter 36 in the closed state.




101 of the circuit interrupter 1 is inserted. The ES switch 101 is a switch
*.for . grounding the main circuit to make it at a ground potential. The
description will now be nmade as to the earthing switch 101 arﬂga)‘ﬂN &8t hi ng
switch disabling nmeans 9 in conjunction with Figs. 1, 3 and 12 to 15.
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handl e 5@oastitutisgdabrnearthicl switchedisabitng mednst® ig bpeffedid Nodothe ESL
through tshetter 136 ihOthe desahpusition. FThat &5 thevE shiiger 5514 pysitioAdd ias

‘oper at ed showralsg thid eefeRsricel MIMERMWBLI iR [IG! 15‘%¢IUQH§|'E$ rr@’e‘hl&fbert 511@ , the
ES swi t chyddid,t L!h“h@%x%ﬁ%lé]\%m@@dth\g‘ﬁﬂah

th8Nins solid
stines (Fighled¥oo g@qh %,gg ohHEGRR ;{‘gj §§ ”%th,, ar shaft
18 t t
s g*mrm e s il
interr upt q?g PRRIHgN °f' s Esoplht B¢ ehalt pivha By

} hand cannot be 1nserted into he ES insertion port 51 of the ES switch

lever 42,

On the other hand, the <:|rcu1t interrupter 1 cannot be inserted into the
connected position from the disconnected position during the earthing switch is
being closed. This.is because, since the projection 43 disposed at the tip of
the ES switch lever 42 prevents returning of the ES shutter 36 to the open
position to disable the leftward (in the figure) movement of the interlocking pin

35, the shutter 11 which is the lnsertion port opening/closing means cannot be
opened

- As has been descnbed according to the present invention, the
insertion/withdrawal mechanism for a circuit interrupter including an interrupter
mounted to a floor section of an interrupter compartment and movable between
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40 degrees to lock the interrupter conpartnent doors 26 and 27 in the

. closed states. At this tinme, the interrupter 1 is noved by th%g%ﬁrmpter
‘moving” operating neans 5 fromthe disconnected position to the connected
position, so that the interrupter conpartnment doors 26 and 27 cannot be
opened. On the other hand, the earthing switch interlocking piece 41
constituting the earthi ng switch di sabling nmeans 9 is operated to | ock the

ES shutje sed S|t|on is, the ES shutter 36 is

posi ti on%d&‘ggoni#éé\ﬂ BY G ﬂ@ ? e?eﬁ@@”‘?\‘i}ﬁar BPSIEER WithiS dhe 1interidptene ES

i nserti orPrpBREMSHt fad adi‘l IBEEHPIEMMONING @GR far, Maying éhe Riscut indergeptent i s

- such t haPetingen; fBer dissenReried 1wBitian t ard pthet esaineptsd! coositeart.i orTipert i on
menber  fipteralipteninneying edadce somprisese aEdriven shifti operabld bylaaréxteinesed when
the ES i openatingn mpars Siorhs outsidat ofl e tiMerpestelconipapesbiosa t gy of ES on

or ES of fenridtted hatiesh thBedrka shaf HrRy ﬁQe eﬁewt.m% ub&w he ES
3

i nserti ograff tinfekr et t'tﬁet\!'?éeﬁ""lhtech:llst: lcte on from

circui t LoLens quﬁra b Wﬁé gtlhasfﬁé\}l A(:g%p conn

the. dis on guri F?ﬂ Y ep sed.
This. | sgﬂﬁi‘iea% i i éﬁeap&eﬁ %;‘T’%@te 198 9EY r%s@@eﬂ Fie e 16k 3t he ES
switch | BRRAT potigh BLlpcait u‘ %T FW@%t%Qwenne@edtmatm apeén

posi tion W%CW%%?@ Rasitiqref tih@refore.nthehigsertipn/withdrawaherachahismhéor a

i nt er | ockirelgt interrupisr candesinaratad with ehse witheut depéndirg Lpon tposkill of

openi ng/ theoexpwiemeadsomeaatooin the inspetivegwitidrabas operitiodesdans hedirupggor di ng
‘to the pandehé strocantiissimplee Alss ankiiasénbhdfindlalnPebRahism dafba circuit

_i.nterr upbperadtas eVeh Mehetthie Tkt lddRl & clogBynted to a floor section of an
“i'nterrupter conpartnent and novabl e between 10 2 9 JUN 2004 a di sconnected

. position and a connected position within the interrupter conpartnent and
an interrupter noving device for noving the circuit interrupter between

t he di sconnected position and the connected position. The interrupter
“noving device conprises a drive shaft operable by an external operating
means from outside of the interrupter conpartnent, a | ever connected

bet ween the drive shaft and the circuit interrupter for driving the

circuit interrupter between the di sconnected position and the connected
position, and a notion translating device connected between the drive shaft
and the circuit interrupter for translating a rotary notion of the drive
shaft into a Ilinear notion of the circuit interrupter between the

di sconnected position and the connected position. Therefore, the
insertion/withdrawal nechanismfor a circuit interrupter can be operated
w th ease w thout depending upon the skill of the experienced operator in
the insertion/w thdrawal operation of the interrupter and the structure is
sinple. Also, the insertion/wthdrawal nmechani smcan be operated even when
the front door is closed. 11 29 JUN 2004 What is clainmed is:
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1. An insertion/withdrawal mechanismfor a circuit i nterrupt erg JiyRcodsdi ng

‘. an i.nterrupter nounted to a floor section of an interrupter conpartnent

and novabl e between a di sconnected position and a connected position
wWithin said interrupter conpartnent, conpri-sing: an interrupter noving
device for noving said circuit interrupter between said disconnected
position and said connected position, said interrupter noving device
conprisiqghég.driye shaft operabl e by an external operating nmeans from
outside o 15 daimedistupt er conpartnent, a |ever .di sposed bel ow said
circuit interrupter for rotation in a horizontal plane and connected

bet ween sai d drl.ve Ahafitsetionmairdrsi b OLerrupt er for drjving said

circuit inoeingipaer ikefBe:} %%gﬁéﬁ?ﬁ%’%ﬁﬁﬁggkiﬁﬁﬁ g%g;gﬁgg?nect ed

1 camran ol e ol ATt e

drive shaft mtg A T é@@"ﬁﬂi‘?ocfP'BfPa@HPﬂt,@pﬁmmE'tngi: nterrupter between said

di sconnected padl {1 8UBYE MA4Ng devicader eevingssait eircuiRintdh@pter betwee

i nserti on? Wt RECtadRfilien and said aommstted pekiibA) 1, wherein sal d' I ever

is rotatable be?%%émeerumm'anmﬂagtdelmep@tﬁhéﬂigﬁg:correspondi ng to said

di sconnect ed posidrivershaft srelbieNbe iEnu ' )0S| ti, on

cp:rresporﬁﬁid@huweércbmgﬁ‘;éﬁ@_ p_gsint }@%ﬁfno 8 4 Jﬁﬁﬁggﬁ&%% ou! ?%Of_

opposedcpyscistoneabaa st R arlald o risloaiin A kavbpniacpiatband

i Ir[:gert i b!i‘#mu'mwﬂ:em;h %ﬁg'y%%\?ée%% o W intarrupter fqmé’iw'!ignsgidad:id:nit ever

i mitted to.take an ovar it I“angc'sf“ﬂc?ﬁ"'ﬂ%?t%ﬁ%ﬁogear@ | can b

" rotated fygm %’f‘gf@ ?{ﬂ%ﬁﬁ%@fﬂ?ﬁ@@ﬁ%@mﬁ%eé@émbawmamt dihgs phatt g and
beyond saIL% ﬁsé‘ ARELTHRISH KX ttanshatinng a rotandatetion ot daidi ShaNERas fhibhat sai d

i nt er r upt SIS JARNRN PEBAA Fitcwittiteragerheted epasiid diseohble@el WalRithe: &4 ce

acci dent a3l COPPPFied RASIGN.d i nterrupter. 4. The insertion/ w thdrawal

mechani sm as clgi ngg in claim2, wherein said lever is in slidable -

engagenent wit h2a §be dsembenfaittdcnos efedHarseH ' : or, a qui di ng

engagenensaidi leversisi rdtateble_rbetﬁleejﬁi'@_di%%ﬁé&%%&%ﬁﬁ@%éﬁi’nmﬁ% .

cl ai med i disconnentéd WRRIRIND of ak&idi rqh@gjszgig ;n ag};gggéﬁ inggg Sﬁ%ﬁg

handl e i neenréspuhdaeg to SMEUIMGELRBLEs 03,46 i - i
handl e t oahe cbﬂﬁéétb@-cbdshﬁfrft&fig e%;ts@gjé% ;§E§§?£ ’%’gﬁ‘?‘ﬁgg@dﬁ?ﬁéﬁg drive
q

S

shaft andapbata b
conpart ment do%rénléﬁggﬁoé%tgsrg ’EI?Y%Tn. 6. The insertion/withdrawal

mechani sm as - cl ai n?HI in claim 1, wherein said notion translating device.
conpri ses_a ghult.e R[5 eEkon/sithgeawalirpeshpnism asrasiewed ingl4ihe2) wEefdih on and
_ connect i ofS'9rS¥gi 1§ RIS talse et oveg deatmibd positionltd vihish &Ry 12084 capspect
to said dPPVEOWRLrorareRidcanmesting qositiort talisarbistanABay besiidhsabd i ng
‘the openi REYeRA Sad disconnertst pasitiordby i pradBriinkd distaREs WY §larclpar t ment
“door i s offésédpter cannot return to the connected position by a pushing force

i accidentally applied to said interrupter. ‘

4. The insertion/withdrawal mechanism as claimed in claim 2, wherein

said lever is in slidable engagement with a gui i '
. id; guide means disposed to said
interrupter for a guiding engagement with said lever. g

o 5. The insertion/withdrawal mechanism as claimed in claim 1, wherein

. said interrupter moving means comprises handle insertion port opening/closing

means that allows an operating handle to be inserted therethrough and

operabiy connected to said drive shaft and thatis accessible from the outside
with an interrupter compartment doors in a closed position.

- 6.. The inse.r_tion/withdrawal mechanism as claimed in claim 1, wherein
said mgtlon tra}nslatl.ng device comprises a shutter device for permitting or
preventing the insertion and connection of said external operating handle with
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7.- The insertion/w thdrawal mechanismas clainmed in claim®6, further :
. conprising an on/off state detector device associated at on&igg %&h said
shutter device for being noved toward an on/off indicator oft® oY
interrupter as said shutter device noves toward the open position, said
on/of f state detector device engaging said on/off indicator to prevent
said shutter device from noving toward the open position when said

i nterrup}%Pr ic% ope%ﬁﬁ 8. ,The insertion/w thdrawal mechanismas clained in
clai m 5, TUTREP SADLRPVE ShAl s ARdrsertipn gorc disphlingrendandoior diegiihRg Means
for | ockfiiRyCEENMa Metien rafsasd stetpadeviert widero saldirterrtistef | RRfkh € when
said int Qppﬁﬁ@eﬂeﬁ.i n the connected position. 9. The insertion/wthdrawal
mechanismas clainmed in claim8, further conprising an earthing switch

di sabl i ng. eans. wihelindesaRhdHRaPRRLAkN I SL féﬁ@g{?ﬁh}t{?igimg; st £ on

rel ati oncomprigmg B eomBl Qhte Yot HEGlSW S !
o st o0 R B e e o e

nmovenent i er. co ﬁé’m 8

13 29 Juggg%?t%ééﬁ%i%ﬂf)%éﬁﬁﬂ RerPPRARSSItioRCEAI SNVoFCGRate GbtRCtdrT ,

| NTERRUPTER R EN'9RAINE FadePRight éndicatorrto pravent redidvetiutiee cielics rdric! udi ng
an i nt eMWRSIOVRIGithG opeiresitiornwhen saigl iatatripter ishfdneaper abl e by an
external operating handle fromoutside of the interrupter conpartnent, a

lever connect 8d Bbeviesertibhavithdrawabhakhaaith h@%!éiﬁlbefig%?éiﬂﬁ 5f ﬂjrg%'ri vi ng

the int ecomprising hatineerfugtee cOhpapmRant 880 ik g0 0|?,' kil QNgs.jand a
not i on t ireeglipter @MERHHES GSEH , e gﬁgvé‘ scﬁa FXIDG 133if
~interruptes camﬁectté@ﬂ%f@bhpg a i‘rﬁg %Q%ﬁ?oﬁ% PRD SAT9 JateLipisr isrfo a
“linear notion of the interrupter between the disconnected and connected

positions. Thegl eygar (L8 L h t.abl e between a disconnecting position
cor r espopgj sfr& % & gb%@g ﬁfg:'l ﬁwgggief:ﬁﬁﬂ'sﬁ"f ag [paimegtisralaipm 8r furtieera
connect i ?g a(?fr{i' SRy i§2Png meansnmeich atisahies thenpertionhuf

i nterrupfer )9 §vEch in celatien 1o\ ina Bwivemast o ssidishunter evitg wivard its

subst ant PRF\POsiItioReAnd waiahdisples daie pperaticonsf abearthiag asitcBrin@bjatighat i on of
the |evé® Menhmovenent|ef saidrintecupter tapastmenitedosretdwsrd iROSidskqn t 0

whi ch t h8ositie@er can be rotated fromthe. connecting position to the

di sconnecting position and beyond the di sconnected position by a
predeterm ned di stance so that the interrupter cannot return to the
connected position by a pushing force accidentally applied to the
interrupter. FIG 1 '
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