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interrupter including an interrupter nounted in an interrupter conpartment

- and novabl e between a di sconnected position and a connected position wthin
the interrupter conpartnent. Figs. 16 and 17 illustrate a conventional
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front view of an int errupt e E%j %&ﬁg&dgﬁ i stribution panel
and Fig. 17 being a side vi e sposed within the
distribution panel are a circuit |nterrupter 1 novabl e between a

di sconnect ed position and a connected position and an interrupter
conpar t merfeRESS RERGRENGENIO HELMT BRARRLIGAT™ONe or a front side of the
i nterrupter conpldns applicdtan isdiasgdogre ieebiieabre Nos ¢4-319884! fid in Japan

i nsertion/on tNwleavienrg10f 1088, €id euhtertoter WHRheArel h@FeB’yp%otrB@ra%Hf
novenent hetewegset he di sconnected position and the connected positi In

the figures, the reference nunmeral 1 is the circuit interrupter, 2. |s a

floor portgaaxkefrdORFOES EINWET\H er 1, 3' i's an int erlock pin of the
circuit interru ']g ﬁ% & W eﬁ\! e cirguit
interrupter, 1, i" S‘n°3€’"? ?sg%q'g B ?Hﬁ‘”éfpr@r?'fﬁﬁlétous
oper ati on '8?9"'{ |W98P'ﬁ oﬁff/%'Pﬁa%\%ef fiRutien P%@?ltaq%ﬂé‘?fﬁ@ﬂr@ﬁu@rlﬁs vel |
as for prée@efli HGSHE/WithRang! suechanisMelasi A ctirquit mterrupter dncludinchan
i nt er r upt dPESBIRSEN MAsRted joan hetepystar epmpadmenhanchrevable batwden Bhe
i nserti onldpedtnesied ppsitiani andofa t¢rnnEctexdi positiorer withirer thi. iintdrivpter
above- descrarbeattrsemtuct ure has been carried out by pulling the w thdrawal
lever 4 while tiégsntes| aold pin Blustrabei ag d’iﬁiv@n@dnélaﬂﬁsérﬁohh@tﬂdré\kﬁid
posi tion ahbefiarib® for actliduit iRtRFIPIEN, g CooRRY %n@'%w f 3RARRG et e
front si dechp ér'ﬂﬂehtnéfGé &Mewdtsmmeh 1SR a LIk EAe fent
floor of then NEL RLS ﬁfftﬁt HE' &rl BHS PQ,%& fre :?r% r

e P ﬁ?éPP{S}?

convent i oqﬂ g‘.(V\é CI LeUry I bler, it
was reqwr vﬁ) iya !é"?&'er |don eoesition.and jany oyt
inthe staqfe o 88r O(ff I"t%)cﬁr%??l%’ﬁﬁtm 9Retr 2 frogparied and
that the c l%‘?;t'i” & ¢ FSRPALBARDY JOT oheiBe crenedsandi eR ﬁisue%fmﬁmd by
the angl e 'BFeRiONMWIL} r?WB‘Q/\PftW&r‘HWé’I‘t intere#ptes d ariaon: the shitiagnvededentor t he
i nserti on bpfeersre discopngctadrmositipbancithe eonnectetbposibored for t he per sonnel
-for confirning tihghediguses,tbe rplesencemuwesak has ¢esl circaitimterrsptert 2 iper son.

Al 'so, si nciloarhporiopeot éne eftcaitdniEriupted 1pe3 soramelntanieckdent @dsthagcirhigse
-days, theriatevesptar degndds figra thichdiawal w&rnbf e %lr&wﬂ:ﬁt&ﬁ.ﬁ\:&eml chrgan be
driven evehtdhock |pﬂ'Vn@ntsWé Wt fdrh ré\%@ﬂmb na(éﬁ%?t%bﬂg of f%nc%‘?r l1ve

por tion i NhefioR ki F?i‘?é'éir‘ceﬂ 1HLe 1859@»7? MhrgE t he
front door; NTI ON
Accor di nglly p'% oF 0? ob eg(t? 0 %ﬁg een ? QSH‘P%W‘%‘ RS |
i nserti on/ § (‘,'i'ﬁ ﬁ@&aéroper{a N9 e

per sonal E”F? ﬁ" thi 'He ﬁe%liféﬁ3 %?Cf $tﬁ%¢é¥ﬁ B8 HeeAdratiar Bt he

i nterrupt e?ullt@g éﬂw witherawel deervhbieithe interipek pin 3 % baitngoreld iy tgarrchmt ure.

' the lifted 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.

In the conventional insertion/withdrawal mechanism of the circuit
interrupter, 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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OF THE DRAW NGShenievpr emgrite imsligabl@engadémbstonitie anuide reaths| gispewear ent
from t he tbahé ntenaptetier égdndt@g@hgagem@np\fwtﬁh@e Rieferred enbodi ments Of t he

present inventifyp rr@g@u tbpma ’!‘%éllli t&ﬁnﬁﬁs‘é"ﬂ?ﬁﬂ]&'rﬁ&rﬂ r@-\gg

whi ch: Fi EIo%a rt |'ew_of, a CI CUI
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Fig. 2 |s o e LHqslemé'ﬁ té? accessible

i nserti oﬁf%tiﬁﬁpé!mqje Hﬂemﬂﬁﬁﬁ‘-ﬁ-‘rtet fempagEent deerednta @iﬁsectpgsmem s a
schematic fragnental front view show ng the shutter of the

i nsertion/w thdrawal mechanismshown in Fig. 1; Fig. 4 is a sectional side
view taken along line A- A of Fig. 1;2Fig. 5 is a sectional side view
taken along line B- Bof Fig. 1; Fig. 6 is a sectional side view taken
-along line C- Cof Fig. 5; Fig. 7 is a sectional side viewtaken al ong
line D- Dof Fig. 5; o

rrupter
ntion;



Fig. 8ais a front view of the handl e or the external operati hg rreanﬁ 2{@
.position when the circuit interrupter is in the disconnected po@& I g.
'8b is' a side view of the handle or the external operating neans in a

posi tion when the circuit interrupter is in the disconnected position; Fig.
8c is a sectional explanatory view of he handle or the external operating
means in engagenent with the drive shaft of the nechanismwhen the circuit
interrupter is in the disconnected position; Fig. 9ais a front view of the
handl e or the ekiermafionpearsiating mEvice imay qesirideon Whetet Rvidd Gﬂ# t
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14 is a f¥ %ﬁ&‘&ﬁ@% P@?\ﬁf‘:‘ BMENIAE 'MEH@PE?f is g er gonpected Fi g, 15

is a fra H- front view of Fi 14; Fig 16|safront view of a
conventional inlk® Mﬁﬁr@@n/whﬁaaw%e'ﬁecmmamdnwuu@aewmnmm an marthimg panel ;
and Fi g. 9witehs disabling means whichdisablas thepoperationpafr anreatthistgoswitén ifk g. 16.
DESCRI PT| rehat@mf THEhPREFERRED &VBEDsMMEISdEVigs .tolvatd itsSopere Ipgsitivp amd ustrat e
a circui twhichedisaiplee thé mperatiambivah fedihived swrehanrsigtien td e RoveRRht

inventi onof the ikfeeRMér @MEStmEREdSaMRWaPeH RS QERJPEENGH. S as those appeared
in Figs. 16 and 17 designate identical or correspondi ng conponents and

their exphangfisEsehibTIN OF THEIDRAWINGS |

The present invention will become more readily apparent from the
following detailed description of the preferred embodiments of the present
invention taken in conjunction with the accompanying drawings, in which:

Fig. 1 is a schematic fragmental front view of a circuit interrupter
insertion/withdrawal mechanism of one embodiment of the present invention;

Fig. 2 is a schematic plan view of the circuit interrupter

_insertion/withdrawal mechanism of the present invention; '

Fig. 3 is a schematic fragmental front view showing the shutter of the
insertion/withdrawal mechanism shown in Fig. 1;

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 meansin a
position when the circuit interrupter is in the disconnected position; ‘
' Fig. 8¢ 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. 9a is a front view of the handle 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 means in a
position when the circuit interrupter is in the connected position;



Referring first to Figs. 1 to 4, Fig. 4 is 'a schematic fragmental front
.view of a circuit interrupter i nsertl on/w t hdrawal nechani sm of one '
"enbodl ment of the present invention, Fig. 2 is a schematic pl ané %lm Bkt ne
circuit interrupter insertion/wt hdrawal mechani sm of the pr esent
invention, Fig. 3 is a schematic fragnental front view showi ng the shutter
of the insertion/wthdrawal nmechanismshown in Fig. 1, and Fig. 4 is a
sectional side viewtaken along line A- Aof Fig. 1. In Fig, 1, the
ref erence nuner Blg. 9 iss assedtiopat ekplanatury \déwaofCPRNBEHR BN LRZi4Q" med in
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insertion port 10 of an earthHing swtc

|nterrupter 1 which will be described later is not closed by the shutter 11
~and is opened. The interrupter conpartnent upper door 26 and the | ower door
27 of the distribution panel are closefi as shown in Fig. 10a. Fig. 10b
illustrates the interrupter conpartment doors- 26 and 27 at their open
positions. Wien it is desire to nove the circuit interrupter 1 fromthe

~di sconnected position to the connected position, an operating pin 33
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‘i's moved in the direction of an arrow L (to the left in the Fig. 1). Then,
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the return sprihg 31 to nove an operating wi ndow 46 to align with the
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I NSERTI.ON/ W THDRAWAL MECHANI SM FOR A CI RCUI T | NTERRUPTER A circuit
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Flgs 13 and 14 are side views showing the ES shutter 36 for opening and
closing the insertion port 51 for receiving the ES handle 50 (Fig. 14) for the
switching operation of the earthing switch 101, and Fig. 15 is a front view of Fig.
14, the reference numeral 42 being a switch lever having an insertion port 51
for receiving the ES handle 50 therein and pivotable about a pin 42a.

The earthing switch disabling 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 mave to the
left in the figure to lock the ES shutter 36 in the closed state.
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: locking lever 37 by a screw (not shown) is an earthing switch interlocking piece
41, which pushes the upper end of the ES shutter 36 downwardly to keep it in
the closed state when the interrupter compartment doors 26 and 27 are in the
locked states.

With the above arrangement, when the shutter 11 is returned to the
right or the closed state, while the interlocking pin 35 is disabled, the earthing
switch interlocking piece 41 maintaines the ES shutter 36 in the closed state.

In Fig. 14, the ES lever 42 has the ES insertion port 51 at one end so

- that it can be connected to the ES handle 50 and is connected at the other end
to the ES main body 101 through the link 104.  As shown in Fig. 15, when the ™
~ ES lever 42 is operated to take the position shown in dot-and-dash lines (Fig.
14), the ES switch 101 turns on (ES ON) and when it is in the position showr
solid lines (Fig. 14), the ES switch 101 turns off (ES OFF).

When the gear shaft 18 is rotated by the handle 19 (Figs. 8 and 9) in
the clockwise direction or in the interrupter inserting direction, the locking lever
37 of the interrupter compartment door locking means 7 is rotated clockwise by
40 degrees to lock the interrupter compartment doors 26 and 27 in the closed
states. At this time, the interrupter 1 is moved by the interrupter maoving
operating means 5 from the disconnected position to the connected position, so
that the interrupter compartment doors 26 and 27 cannot be opened.

On the other hand, the earthing switch interlocking piece 41
constituting the earthing switch disabling means 9 is operated to lock the ES
shutter 36 in the closed position. That is, the ES shutter 36 is positioned as

. shown by the reference numeral 36b in Fig. 15 and the ES insertion port 51 is
closed. In this example, since the arrangement is such that two insertion
holes 100 in the plate-shaped connection portion member for allowing the
access to the ES insertion port 51 are closed when the ES insertion port 51 is
located at the predetermined position of ES on or ES off, the shaft of the ES
handle 50 cannot be inserted into the ES insertion port 51 of the ES switch
lever 42, :

On the other hand, the circuit 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 insertion port opening/closing means cannot be
opened.

- As has been described, 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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twee he drlve s and e i cunt n‘%e pter for driving the
circuit interrupter between the dlsconnected position and the connected
position, and a motion transiating device connected between the drive shaft
and the circuit interrupter for translating a rotary motion of the drive shatft into a
linear motion of the circuit interrupter between the disconnected position and
the connected position. Therefore, the insertion/withdrawal mechanism for a
circuit interrupter can be operated with ease without depending upon the skill of
the experienced operator in the insertion/withdrawal operation of the interrupter

and the structure is simple. Also, the insertion/withdrawal mechanism can be
operated even when the front door | is closed.
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What is claimed is: , A

1. An insertion/withdrawal mechanism for a circuit
including an interrupter mounted to a floor section of an
- compartment and movable between a disconnected position and a
~ position within said interrupter compartment, comprising:
an interrupter moving device for moving said circuit interrupter between
said disconnected position and said connected position,
said interrupter moving device comprising:

a drive shaft operable by an external operating means from outside of
_ said interrupter compartment, :

a lever disposed below said

interrupter
interrupter
connected

circuit interrupter for rotation in a horizontal plane and
connected between said drive shaft

¢ aid and said circuit interrupter for driving said circuit
_ :nterrupt_er between said disconnected position and said connected position, and

‘a motion translating device connected between said drive shaft and
said circuit interrupter for translating a rotary motion of said drive shaft into a

linear motion of said circuit interrupter between said disconnected position and
said connected position. '

2. Theinsertion/withdrawal mechanism as claimed in claim 1, wherein
said lever is rotatable between a disconnecting position corresponding to said
disconnected position of said interrupter and a connecting position

_corresponding to said connected position of said interrupter, said disconnected

-and connected positions being at substantialty diametrically opposed positions
about a center of rotation of said lever.

3. The insertion/withdrawal mechanism as claimed in claim 2, wherein
said lever is permitted to take an over centered position to which said lever can
be rotated from said connecting position to said disconnecting position and
beyond said disconnected position by a predetermined distance so that said

interrupter caninot return to the ‘connected position by a pushing force
accidentally applied to said interrupter.

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

said lever is in slidable engagement with a guide means disposed to said
interrupter for a guiding engagement with said lever.

S. 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
operably connected to said drive shaft and that is accessible from the outside

- with an interrupter compartment doors in a closed position.

6. The insertion/withdrawal mechanism as claimed in claim 1, wherein
said motion translating device comprises a shutter device for permitting or
preventing the insertion and connection of said external operating handle with
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respect to said drive shaft and an insertion port disabling means for disabling

the opening motion of said shutter device when said interrupter compartment
door is opened.

7. The insertion/withdrawal mechanism as claimed in claim 6, further
comprising an on/off state detector device associated at one end with said
shutter device for being moved toward an on/off indicator of said interrupter as
said shutter device moves toward the open position, said on/off state detector
device engaging said on/off indicator to prevent said shutter device from
moving toward the open position when said interrupter is opened.

8. The insertion/withdrawal mechanism as claimed in claim 5, further
comprising an interrupter compartment door locking means for locking said

interrupter compartment door into the closed state when said interrupter is in
the connected position.

9. The insertion/withdrawal mechanism as claimed in claim 8, further
comprising an earthing switch disabling means which disables the operation of
an earthing switch in relation to the movement of said shutter device toward its
open position and which disables the operation of an earthing switch in relation

to the movement of said interrupter compartment door toward its closed
position.
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