- 1 - [DESCRI'PTION] [Title of Invention] |INTERLOCK DEVI CE OF DRAW OUT
TYPE Cl RCU T BREAKER, DRAW QUT TYPE Cl RCU T BREAKER, AND POAER '
DI STRI BUTI ON BOARD 5 [ Techni cal Fi el d] The present invention
relates to an interlock device of a drawout type circuit breaker,
the drawout type circuit breaker, and a power distribution board
and, nore 1Oparticularly, to an interlock device, of a draw out type
circuit breaker for closing and interrdpling the current in an
electric circuit, that is provided to fix the drawout type circuit
breaker at an appropriate position in a power distribution board and
to prevent prforusiTaongnd i ncorrect 15drawi ng of the draw out type
circuit breaker when the draw out type circuit breaker is placed in

a closed stiatie,1d g drawrQutorilype circuit breaker, and the power
di stribution board. 20[Background Art] In general, a draw out

type circuirTReak®r DEV TCSNRET toFth i -UEN T8IpeC o TRe teiT Gtiarhet MESRE-OUT
power supply and a load, and is a type of breaker used to al’l ow a

Mai n ci r cury pEU TRt Itro BfRIEMEm)d ANMUPOtE RO WT.S TRIS LA 1M GdiARDY pe
25circuit breaker is used in a state in which it is

S
[Technical Field]
The present invention relates to an interlock device of

a draw-out type circuit breaker, the draw-out type circuit
breaker, and a power distribution board and, more

10 particularly, to an interlock device, of a draw-out type
circuit breaker for closing and interrupting the current in
an electric circuit, that is provided to fix the draw-out
type circuit breaker at an appropriate position in a power

. distribﬁtion board and to prevent protrusion and incorrect

15 drawing of the draw-out type circuit breaker when the draw-
out type circuit breaker is ﬁlaced in a clesed state, the
draw-out type circuit breaker, and the power distribution

board.

20 [Background Art]
In general, a draw-out type circuit breaker is
connected in an electric circuit between a power supply and
a load, and is a type of breaker used to allow a main
circuit current to flow and shut it out. The draw-out type

25 circuit breaker is used in a state in which it is



- 2 - accomodated and fixed in a power distribution board. The
drawout type circuit breaker is substantially structured with a main
contact that closes and opens a main circuit, a driving apparatus
that drives the main contact, 5a main circuit energizing part that
allows a main circuit current to flow, a connecting part that enables
the main circuit energizing part in the drawout type circuit breaker
and a portion of the main circuit in theZpower distribution board to
be renovably connected to each other, 10a noving device that noves
the drawout type circuit breaker, an interlock device that fixes the
dr aw- out t yEeomeiadatidd rredkirxat conm dadves: | di 4 thei powbsn dbsdxd but i on
board at an appropriate position, and the |like. During an operation,
t he draw out tyRPes clrawdtdutbreakercilbesi usueddyef i xkedshystaetialeyl ock
device at an operation position at which the main circuit portion in
t he power ditstuathuteconw iidarad marich tdwen tthawthat tolpesas rand toreakermain
are appropriately connected to each other by the connecting part.
20Accor di nghycutilie comhectimy grardraifug hehataidricies uiie porin apniadte
power distribution board and the draw out type circuit breaker, the
ener gbzi ngapaltin andautid maigr Gioritrar tpaoon sthistuteel tdves meainme i rciuidud €
When the main contact of the drawout type circuit breaker is closed
and openedgcu2¥ehdctiol & lponera i rsudlingd daromtthee povwerl supitey nadirt he
circuit energizing part in the draw-out type circuit
breaker and a portion of the main circuit in the power
distribution board to be removably connected to each other,
10 a moving device that moves the draw-out type circuit
breaker, an interlock device that fixes the draw-out type
circuit breaker accommodated in the power distribution
board at an appropriate position, and the like.
o During an operation, the draw-out type circuit breaker
15 is usually fixed by the interlock device at an operation
position at which the main circuit portion in the power
distribution board and the draw-out type circuit breaker
are appropriately connected to each other by the connecting

part.

20 7 Accordingly, the connecting part of the main circuit
portion in the power distribution board and the draw-out
type circuit breaker, the energizing part, and the main
contact constitute the mein circuit. When the main contact
of the draw-out type circuit breaker is closed and opened,

25 electric power is supplied from the power supply to the



- 3 - load or is shut out. A conventional interlock device is
described in Patent Literature 1. The interlock device described in
Patent Literature 1 has an interlock rod, an interlock switch, a
5control circuit board, and the like. The interlock device is
characterized in that the interlock switch forcibly shuts off a
closing command to be input to the control circuit board according to
the operation of the interlock rod. 10-[Gi tation List] [Patent
Literature] [ Patent Literature 1] Japanese Patent
Lai d-open No. - _2006-59823 15 [Summary of Invention] [Techni cal
Problem load fort hies ditavt auit type circuit breaker is noved from an
operation position or is noved to the operation position 20with the
draw out type @ raanterbrieakelr ihioselhclandar tcdarays bge gentsad eth Wi bént
t he connecting part of the main circuit portion in the power
di stri buti ontkeartdirand .t hehdr awteutl cogkpeesiiceudeshi-édker iandathenreby
a device may be seriously danmaged; in the worst case, a transforner
station magiterature 1 has an interlock rod, an interlock switch, a
5 control circuit board, and the like. The interlock device
is characterized in that the interlock switch forcibly
shuts off a closing command to be input to the control
circuit board according to the operation of the interlock
rod.
10
[Citatileon List]
[Patent Literature]
[Patent Literature 1] Japanese Patent Laid-open No.
.. 2006-59823
15
[Summary of Invention]
[Technical Problem]
If the draw—out type circuit breaker is moved from an
operation position or is moved to the operation position
20 with the draw-out type circuit breaker closed, an arc may
be generated within the connecting part of the main circuit
portion in the power distribution board and the draw-out
type circuilt breaker and thereby a device may be seriously

damaged; in the worst case, a transformer station may

25 suffer a fire.



25suffer a fire. - 4 - Therefore, the followi ng three points

are very inportant: the drawout type circuit breaker is firmy fixed
at the operation position at which the main circuit portion in the
power distribution board and the draw out 5type circuit breaker are
appropriately connected to each other by the connecting part and at a
di sconnected position at which a necessary insulated distance is
secured within the connecting part of t£hé Amin circuit portion in the-
power distribution board and the draw out type circuit 10breaker, the
draw out type circuit breaker is always placed in an open state when

the draw out tyieeredfetd t dheakelldwsi mpuvgtrdd graties apes afdon
position and is noved to the operation position, and the draw out

type circuiilnpbireaker: rer@idisv-ouhe @recisidatie Wridakdhe drwnguf
type circuit 15breaker is placed at a position other than the
operation gaseti an ahé herditseonpectiitdnpesi tihdreh ldhd snadiecesisaryit O
neet these functions by using an interlock device. If the
interl ock gdevtdendaas thet poretr tdiese ifbwrdionos.a richendewhee dawvage:tand
the fire in the transfornmer station 20descri bed above nay be | ed by
vi br asi on- tgpeedipratitudbrenkefr bhe dpapwoputiatyps cohtiddtda eakerach
pl aced in the closed state or by incorrect drawi ng or incorr.ect
i nsertion ofhthebgr alveoubnhype iaigr pairt: hhelaker aplddcednnedthkel ¢oesiaed on
state. For the interlock device described in the Patent
at which a necessary insulated distance is secured within
the connecting part of the main circuit portion in the
power distribution board and the draw-out type circuit
10 breaker, the draw-out type circuit breaker is always placed
in an open state when the draw-out type circuit breaker is
moved from the operation position and is moved to the
operation position, and the draw-out type circuit breaker
—— . remains in the open state while the draw-out type circuit
15 breaker is placed at a position other than the operation
position and the disconnection position. It is necessary to
meet these functions by using an interlock device.
If the interlock device does not meet these functions,
the device damage and the fire in the transformer station
20 described above may be led by vibration-caused protrusion
of the draw-out type circuit breaker placed in the closed
state or by incorrect drawing or incorrect insertion of the
draw-out type circuit breaker placed in the closed state.

For the interlock device described in the Patent

25 Literature 1, however, the above points are not described



25Literature 1, however, the above points are not described - 5 - at
all. The present invention addresses the above problemw th the
obj ect of providing a drawout type circuit breaker for closing and
interrupting the current in an electric¢ circuit 5that not only can be
fixed at an appropriate position in a power distribution board but

al so can elimnate the potential of causing serious accidents such as
devi ce damage and a fire in a transforaeb station led by an arc
caused by a vibration-caused protrusion of the draw out 10type
circuit breaker placed in the closed state or by incorrect draw ng or
i ncorrect iagtseyltli.on of the draw out type circuit breaker placed in
the cl osed state and al so providing an interlock device for the

draw out type cdihe yitteduraakiarvarnd an poiwreshed ritutamsvdapfsblem with
15[ Sol ution to Problem An interlock device according to the
present i nweért ok eicic lodd es car ifdiingpian gl dat-toart thade i dduikedbdaaker for
trippi ng mechanismof a draw out type circuit breaker, and an

interl ock rddstihat ang! phaeedupt iag thebeurmentl d uprand 28ddwn,circuit
wherein the tripping button nmechanically prevents an operation to

rai sest he ichter hotkondy aahede tfhestr iappiang alpgiriopt ias copersdttddr dn a
pl ace the drawout type circuit breaker in the open state, so a power
di stri buti popwkaaddstirabutdonf acerdr batmanker chinxed iginbhe power

di stribution 25board floor surface and the interlock rod interfere

W th potential of causing serious accidents such as device

damage and a fire in a transformer station led by an arc
caused by a vibration-caused protrusion of the draw-out
10 type circuit breaker placed in the closed state or by
incorrect drawing or incorrect insertion of the draw-out
type circuit breakexr placed in the closed state and also
providing an interlock device for the draw-out type circuit
breaker and a power distribution board.
15 [Solution to Problem]

An interlock device according to the present invention
includes a tripping button that is linked to a tripping
mechanism of a draw-out type circuit breaker, and an
interlock rod that is placed so as to be movable up and

20 down, wherein the tripping button mechanically prevents an
operation to raise the interlock rod unless the tripping
button is operated to place the draw-out type circuit
breaker in the open state, so a power distribution board
floor surface or a member fixed on the power distribution

25 board flcor surface and the interlock rod interfere with



- 6 - each other and the drawout type circuit breaker is fixed at a
predeterm ned position in the power distribution board. In addition
to the above structure, the interlock device according to the present
invention is characterized 5in that when the interlock rod is placed
at an upper position, the tripping button and the interlock rod
mechanically interfere with each other, so the tripping button is
kept in an operated state and thereby thé draw out type circuit
breaker continues to be placed in an open 10state. When t he
interlock rod interferes with the power distribution board fl oor
surface or elat RIMeRr drikathoriddie qumnverypl stirddutitd Mrdenessl fd abirxed
surface, the interlock rod can be placed in a | ower position only
when t he daawsouyrdddtygenithdd ubds bt bakeini shpl peed ratditshe ioperiatn Gvard.
position at which the main circuit portion in the power distribution
board and the drawdlittiorpes€itioaidbdare adaruanerappriopriat et Yock
connected to each other by the connecting part, at the di sconnected
posi ti on atlewliceh aacoecHssAamy the present invention is characterized
5 in that when the interlock rod is placed at an upper
position, the tripping button and the interlock rod
mechanically interfere with each other, so the tripping
button is kept in an operated state and thereby the draw-
out type circuit breaker continues to be placed in an open
10 state.

When the interlock rod interferes with the power
distribution board floor surface or the member fixed on the
power distribution board floor surface, the interlock rod
can be placed in a lower .position. only when. the draw-out

15 type circuit breaker is placed at the operation position at
which the main circuit portion in the power distribution
board and the draw-out type circuit breaker are
appropriately connected to each other by the connecting
part, at the disconnected position at which a necessary

20 insulated distance is secured within the connecting part of
the main circuit portion in the power distribution board
and the breaker, or at a position outside the power
distribution board.

When the interlock rod is placed at the lower position

25 with the power distribution board placed at the operation



20i nsul ated di stance is secured within the connecting part of the
main circuit portion in the power distribution board and the breaker,
or at a position outside the power distribution board.

When the interlock rod is placed at the | ower position 25with the
power distribution board placed at the operation - 7 - position or
di sconnected position, the drawout type circuit breaker is fixed by
t he engagenent between the interiock red7anrd the power distribution
board fl oor surface or the nenber fixed on the power distribution
board 5fl oor surface. When the interlock rod is placed at the

| ower posi tdowit idre smnited cdringpt g s itoivcancipe dreelyuopeyss ed
because it does not nechanically interfere with the interlock rod,
enabl i ng t he e Gied e iod reitdd seaker drigdiperddet asdtweah | yhe
opened and cl osed and to be manual | y opened and cl osed. To nove the
draw- out t ype e otk trdat eakertHe arovdie diparath ot Rosdddoh HXoor

di sconnected position, the draw out type circuit breaker nust
be unfi xed shy fame ng the heirtder | Hicled ath upwabwer diddriheridn pRdaen
button is not operated, however, interference between the tripping
buttop andfllberd rtardaaek rod remai ns, preventing an operation to

raise the interlock rod. 20Accordingly, to nove the draw out type

circuit breakemMhen the interlock rod is placed at the lower position,
the manual tripping button can be freely operated because
it does not mechanically interfere with the interlock rod,
enabling the draw-out type circuit breaker to be

10 electrically opened and closed and to be manually opened
and closed.

To move the draw-out type circuit breaker from the
operation position or disconnected position, the draw-out

 ¢;,77 type circuit breaker must be unfixed by moving the

15 interlock rod upward.

If the tripping button is not operated, however,
interference between the tripping button and the interlock
rod remains, preventing an operation to raise the interlock
rod.

20 Accordingly, to move the draw-out type circuit breaker
from the operation position or disconnected position; it is
necessary to operate the tripping button to eliminate the
interference between the fripping button and the interlock

rod. This assures that the draw-out type circuit breaker is

25 placed in the open state.



fromthe operation position or disconnected position, it is necessary
to operate the tripping button to elimnate the interference between
the tripping button and the interlock rod. This assures that the
draw out type circuit breaker is 25placed in the open state. - 8 -
When the drawout type circuit breaker is placed at a position other
than the operation position and di sconnected position, the interlock
rod mechanically interferes with the poewdr—di stribution board fl oor
surface or the nmenber 5fixed on the power distribution board fl oor
surface, preventing an operation to |ower the interlock rod.

Ther ef ore, the Whdrerioe kdraod-aeirat nse at it hel tppesalposi 1 oplaced afta
that time, the tripping button and interlock rod interfere with each
ot her, reswplokiingonn cachstrattdham tide aclpefdthieort rdgepitngrbuttd i scatvayised
operated, so the open state of the draw out type circuit breaker

conti nues. pdbkatiios, when inte doaie autd tmyeeehaoiircaldity hirgakefe tess phiacged
at a position other than the operation position and di sconnect ed

posi tion, the gpaeroudt stypdutiircuidoandedkleror suadfwayes dm thit heendpen
state. Wth the interlock device described above, when the
drawdut tygpeEed pouithebpealeer dis tuidaed drn ddee dodierodisstrfidng,i on
board, the drawout type circuit breaker can be opened and cl osed
only when phevdnawngugnt ppereitiom ttc2lovweakahea srftierdebdly doaiver i ng
the interlock rod with the draw out type circuit breaker placed at

t he oper at Tharpbsicei other lditsecdoedctred pegiatinen atWidre tuipgedr awilition.
type circuit breaker is placed at a position other than the operation
position and dR&cthaécttedeposine o ipiegdtavrtamt and interlock rod

interfere with each other, resulting in a state in which
10 the tripping button is always operated, so the open state
of the draw-out type circuit breaker continues. That is,
when the draw-out type circuit breaker ié placed at a
position other than the operation position and disconnected
R ' position, the draw-out type circuit breaker is always in
15 the open state.

With the interlock device described above, when the
draw-out type circuit breaker is placed in the power
distribution board, the draw-out type circuit breaker can
be opened and closed only when the draw-out type circuit

20 breaker is fixed by lowering the interlock rcd with the
draw-out type circuit breaker placed at the operation
position or disconnected position. When the draw-out type
circuit breaker ié placed at a position other than the
operation position and disconnected position, the draw-out

25 type circuit breaker cannct be operated so as to be closed



-

25type circuit breaker cannot be operated so as to be closed -9 and
opened; the drawout type circuit breaker remains in the open state.

[ Advant ageous Effects of Invention] According to the present
invention, the drawout type 5circuit breaker is reliably fixed at
the operation position or disconnected position; when the draw out
type circuit breaker is noved fromthe operation position or is noved
to the operation position, the draw out 8ype circuit breaker is

al ways placed in the open state. Wien the draw out type 10circuit
breaker is placed at a position other than the operation position and
di sconnect gddpegkhiedn, thie ddbaworil thyRe GincEUitt PHRAMEE H@BIMS i
the open state. Accordingly, it is possible not only to fix a

draw out type ebkaUktalbeeaker for closing and interrupting the
15current in an electric circuit at an appropriate position in the

power distri butjireRabeaiddugt rarfeetio o iTHvwaitd doe potential of
causi ng serious accidents such as device damage and a fire in a

transforner stacicemdied By aheaptecamsed ident \bMr alhcORGAUSREE type

protrusion of the draw out 20type circuit breaker placed in the

closesl staterenibybreaker is reliably fixed at the operation position
or disconnected position; when the draw-out type circuit
breaker is moved from the operation position or is moved to
the operation position, the draw-out type circuit breaker
is always placed in the open state. When the draw-out type

10 circuit breaker is placed at a position other than the
operation position and disconnected position, the draw-out
type circuit breaker remains in the open state.

Accordingly, it is possible not only to fix a draw-out
- —- _ type circuit breaker for closing and interrupting the .

15 current in an electric circuit at an appropriate position
in the power distribution becard but also to eliminate the
potential of causing serious accidents such as device
damage and a fire in a transformer station led by an arc
caused by a vibration-caused protrusion of the draw-out

20 type circuit breaker placed in the closed state or by

incorrect drawing oxr incorrect insertion of the draw-out

type circuit breaker placed in the closed state.

[Brief Description of Drawings]

25 FIG. 1 is & front view of a draw-out type circuit



incorrect drawing or incorrect insertion of the drawout type circuit
breaker placed in the closed state. [Brief Description of Draw ngs]
25FIG 1 is a front view of a drawout type circuit - 10 - breaker
in which an interlock device according to an exanple of the present
invention is included. FIG 2 is a side view of the draw out
type circuit breaker in which the interlock device according to the
S5exanpl e of the present invention is i-hcluded. FIG 3 is a side
view of a power distribution board in which the draw out type circuit
breaker including the interlock device according the exanple of the
present i ntedalesr iin fwhdach ain amepaiadk depioss tAesbrdidd Go ans a
side view of a power distribution board in which the draw out type
circuit breakerpliencdfidiing ddeesdmt enrdveni dayice aceaididg to the
exanpl e of the present invention is fixed at a disconnected position.
FIG 5 is a fr@nGvizw ofa thisdd ntiart ask deyi ¢eawhen: anydd ¢nteilock
pinin the interlock device according to the exanple of the present

i nvention isecplkecredratwial dh xéd dogidriatk devidd Gedbridirgy plArchd ew
of the interlock device when an interlock pin in the interlock device
accor gdi ng exahipd 2@ ari@ erefscrite iprveseriton nverfricdudesi.pl aced at the
fi xed position.

FIG. 3 is a side view of a power distribution board in
which the draw-out type circuit breaker including thé
interlock device according the example of the present
invention is fixed at an operation position.

10 FIG. 4 is a side view of a power distribution board in
which the draw-out type circuit breaker including the
interlock device according to the example of the present
invention is fixed at a disconnected position.

. FIG. 5 is a front view of the interlock device when an
15 interlock pin in the interlock device according to the
example of the present invention is placed at a fixed
position.
FIG. 6 is a plan view of the interlock device when an
interlock pin in the interlock device according to the
20 example of the present invention is placed at the fixed
position.
FIG. 7 is a side view of the interlock device when the
interlock pin in the interlock device according to the

example of the present invention is placed at the fixed

25 position.



FIG 7 is a side view of the interlock device when the interlock pin
in the interlock device according to the exanple of the present
invention is placed at the fixed 25position. FIG 8 is a side
view of the interlock device when the interlock pin in the interlock
device according to the exanple of the present invention is placed at
the fixed position and a manual tripping button is operated. 5FIG 9
is a front view of the interlock device Mhen an interlock pin in the
interl ock device according to the exanple of the present invention is
pl aced at a novable position. FIG 10 is a plan view of the interlock
devi ce when an HOEnt@eriock pide ividhent niies | Doke by e ed@eLos dirtign t ©he
the exanple of the present invention is placed at the novabl e
position. interfAldgk Hin sira tHedeintem cafk tderiidd etdactkdideyice wten an
interlock pinin the interlock device according to the 15exanpl e of

t he presentexiampdnt iodh tise pirasceth tati riviee timra bl lesddd ot H{He sttt | on
of Enbodi nent s] An enbodi ment of an inventive interlock

devi ce of @c2Qdrian auid taypercialc uirtipgieak @utwdd e gtescitdeed with
reference to the draw ngs.

5 FIG. 9 is a front view of the interlock device when an
interlock pin in the interlock device according to the
example of the present invention is placed at a movable
pesition.

FIG. 10 is a plan view of the interlock device when an
10 interlock pin in the interlock device according to the
example of the present invention is placed at the movable
position.
FIG. 11 is a side view of the interlock device when an
——m interlock pin in the interlock device according to the
15 example of the present invention is placed at the movable

position.

[Description of Embodiments]
An embodiment of an inventive interlock device of a
20 draw-out type circuit breaker will be described with
reference to the drawings.
PIGs. 1 and 2 show a draw-out type circuit breaker in
which an interlock device according to an example of the
present invention is mounted.

25 The draw-out type circuit breaker in these drawings has



FIGs. 1 and 2 show a drawout type circuit breaker in which an

interl ock device according to an exanple of the present invention is
nmount ed. 25The draw out type circuit breaker in these drawi ngs has -
12 - a fixed circuit breaker 50, which includes a main contact and a
driving unit, provided with an upper main circuit conductor 53 and a
| ower main circuit conductor 54. An upper main circuit termnal 51
and a lower main circuit 5termnal 52,-wpch are used for a
connection to a nmain circuit portion in a power distribution board,
are respectively connected to the upper main circuit conductor .53
and the | owereinRid Gl o€ ot ofg S4inilkhe fiomdidd reuid i dreshees 0
is fixed to a cart 34, 10havi ng wheel's 36, which is a noving device.
Thi s enabl egd he GriamytudMde Hidwiddd brieakeam tgpher diamabl gcft ¢
frame 35 is attached to the cart 34, and-a front panel 30 is secured

to the frag@nddcdrh 30ldrs NUtce AR 161 herrhast e deans 4 15An
manual tripping button 1, an interlock pin 2, an interlock rod 3, a

novi ng han@?@e%lma@nrp%ﬂﬁcﬁfiﬁa}eﬁﬂ@iaq ANt P33 rddi6 Riagad ton

the front of the draw out type circuit breaker. FIG 3 shows
the pgwer deghiiinBut i5pn Reardh igremiisely the 20 dry R @ heid
breaker is fixed at an operation position. In the drawi ng, the

operati on p@sicliien posta ROsint iaosuo@ieﬂ@i%ftﬂi%t@rﬂ Wddreli taeortion in
the power distribution board and the draw out type circuit breaker
?r eeconneCH:egpaat@v@agzh cneicthy the teenrepidmehanar tcianke itthe: dhaw It
7P .53 and the lower main circuit conductor 54.

The fixed circuit breaker 50 is fixed to a cart 34,

10 "having wheels 36, which is a moving device. This enables
the draw-out type circuit breaker to be drawable. A frame
35 is attached to the cart 34, and a front panel 30 is
secured to the frame 35 with bolts, nuts, and other

S fastening means. .

15 A manual tripping button 1, an interlock pin 2, an
interlock rod 3, a moving handle 31, a counter 32, and a
control plug 33 are placed on the front of the draw-out
type circuit breaker.

FIG. 3 shows the power distribution board in which the

20 draw-out type circuit breaker is fixed at an operation
position.

In the drawing, the operation position is a position at
which the maiﬁ circuit portion in the power distribution

board and the draw-out type circuit breaker are connected

25 to each other by the connecting part and the draw-out type



- 13 - circuit breaker allows a current to appropriately flowinto
the main circuit. Wien the drawout type circuit breaker, which is
drawable, is fixed at the operation position in the power

5di stribution board, an upper main circuit term nal connecting part
64 of the power distribution board and the upper main circuit
termnal 51 of the drawout type circuit breaker are electrically
connected to each other and a lower mat rixifcuit term nal connecting
part 63 of the power 10distribution board and the |ower main circuit
termnal 52 of the drawout type circuit breaker are electrically

connect ed tod each Giderke W dvhe draw it tipeapgidret taty BakEIow Sinto
then operated so as to be closed and opened, a current can be

suppl i ed t ahtehenaimi rcididwciit, which is 15structured with a main
circuit bus 61, a nain circuit conductor 62, the lower main circuit

term nal conneatrigry fias td6Bv-dike yeav-outciVipeotadicat f wiegakers the
upper main circuit termnal connecting part 64, an electric

di sconnect ara@@pland ia MHixediatc e caldiratGhn e ittieGaurdtentpdve
the main circuit can be shut out. A lightning arrester 69, which
IS i ntendeditarpbatéch tivarBi rrcupgdrt rdaieman coMer waldnaigealsuch as a

| i ghtning surge, is electrically connected to the main circuit
t hrough a mennaktdingc@arectsdr G8.the Alowleypelictrientt i2ht arsforamet Bk
which is intended to protect the nmain
upper main circuit terminal 51 of the draw-out type circuit
breaker are electrically connected to each other and a
lower main circuit terminal connecting part 63 of the power
10 distribution board and the lower main circuit terminal 52
of the draw-out type circuit breaker are electrically
connected to each other. When the draw-out type circuit
breaker is then operated so as to be closed and opened, =a
current can be supplied to the main circuit, which is
15 structured with a main circuit bus 61, a main circuit
conductor 62, the lower main circuit terminal connecting
part 63, the draw-out type circuit breaker, the upper main
circuit terminal connecting part 64, an electric
disconnector 66, and a main circuit cable 67, and the
20 current to the main circuit can be shut out.
A lightning arrester 69, which is intended to protect
the main circuit from an overvoltage such as a lightning
surge, 1s electrically connected to the main circuit

through a manual disconnector 68. A AI-type current

25 transformer 65, which is intended to protect the main



- 14 - circuit froma ground fault and short-circuit, is attached to

the main circuit conductor 62. FIG 4 shows the power
di stribution board in which the draw out type circuit breaker is
fixed at the di sconnected 5position. In the drawi ng, the

di sconnected position is a position at which the draw out type
circuit breaker is placed with a necessary insul ated di stance secured
between the main circuit portion in the Jpobwer distribution board and
t he 10draw out type circuit breaker. When the draw out type
circuit breaker, which is drawable, is fixed at the disconnected

posi tion, tdiedipperfrm i ejraund farih nald Shoft tdier sy ol dtyfpeched
circuit _ breaker is disconnected fromthe upper nmain circuit

15t er mi nal teorhecthiaigh pardcid afortdhe-trawed2 di stribution board and is

electrically isolated, and the lower main circuit termnal 52 of the
drawout type @ITUI4 dh@akerhd Saltac aineot gt Tambdrerd overwiietid the
circuit termnal connecting part 63 of the power distribution board
and i s 20ekeatrictal types aiatced t Acearidimdglsy ,f iaxeglrarte ith ed abiss avtn dd o
into the main circuit described above regardl ess of whether the
draw put typeitieceuit breaker is in the open or closed state. A
spaci ng between the upper main circuit term nal

In the drawing, the disconnected position is a position
at which the draw-out type circuit breaker is placed with a
necessary insulated distance secured between the main
circuit portion in the power distribution board and the

10 draw-out type circuit breaker.

When the draw-out type circuit breaker, which is
drawable, is fixed at the disconnected position, the upper
main circuit terminal 51 of the draw-cut type circuit

-~  breaker is disconnected from the upper main circuit

15 terminal connecting part 64 of the power distribution board
and is electrically isclated, and the lower main circuit
terminal 52 of the draw-out type circuit breaker is
disconnected from the lower main circuit terminal
connecting part 63 of the power distribution board and is

20 electrically isolated. Accordingly, a current does not flow
into the main circuit described above regardless of whether
the draw-out type circuit breaker is in the open or closed
state.

A spacing between the upper main circuit terminal

25 connecting part 64 and the upper main circuit terminal 51



25connecting part 64 and the upper main circuit termnal 51 - 15 -
is closed by a shutter 70, and a spaci ng between the | ower main
circuit termnal connecting part 63 and the lower main circuit
termnal 52 is also closed by another shutter 70, preventing

energi zed parts from bei ng exposed and thereby 5preventing a person-
fromtouching the energized parts. Accordingly, the draw out type
circuit breaker is fixed at the disconrécted position during

i nspection of the breaker or power distribution board or after the
conpletion of a regular operation. 10FIGs. 5 to 7 show an enbodi nent

of the interd adlosdryige actnrdidig 100 4Rl pr eseiti deidiarh die thever
interlock device in FIG. 5to 7, the interlock pin 2 is placed at

the fixed pesSid iddkcules addechdlat@mnneadt itte pdraw-aRutardd/ pthe i IBEE main
breaker. 15As shown in these draw ngs, the manual tripping button 1

i s mechani edldouilt nkething 1a SPanualaltsd pRicsed ¢y EhotMychsHig dd ke
to a manual tripping nmechanismof the fixed.circuit breaker 50. Wen

the manual plriciviepitiggbetieayikeds paress &t o Gaithe dipeied thel muadby
tripping rod 10 operates 20t he manual tripping nmechani smof the fixed

circubt br eakeentngpbagersonhe dofreakeichimgt éeopere ratiatesl Parars .t he

interlock pin 2, which is attached to the interlock rod 3, noves in

the interior oRcmdddsilmaped holee draw-out type circuit breaker is fixed
at the disconnected position during inspection of the
breaker or power distribution board or after the completion
of a regular operation.

10 FIGs. 5 to 7 show an embodiment of the interlock device
according to the present invention. In the interlock device
in FIGs. 5 to 7, the interlock pin 2 is placed at the fixed
position, described later, of the draw-out type circuit

-:_;-. breaker.

15 As shown in thése drawings, the manual tripping button
1 is mechanically linked to a manual tripping rod 10, which
is linked to a manual tripping mechanism of the fixed
circuit breaker 50. When the manual tripping button 1 is
pressed from the front, the manual tripping rod 10 operates

20 the manual tripping mechanism of the fixed circuit breaker
50, placing the breaker in the open state.

When the interlock pin 2, which is attached to the
interlock rod 3, moves in the interior of a U-shaped hole

{(Che U-shaped hole can be seen from the outside) formed at

25 the center of the front of an interlock pin fixture 5,



(the U-shaped hole can be seen fromthe outside) formed at 25t he
center of the front of an interlock pin fixture 5, - 16 - which is
fixed to the cart 34, the interlock pin 2 can be noved to the novabl e
position or fixed position in the drawout type circuit breaker. The
interlock rod 3, which is a round rod, passes 5through round hol es
formed in the interlock pin fixture 5 the cart 34, and an interlock
rod fixing fixture 11. The interlock redi@ €does not nove fore and aft
and side to side, but can be noved up and down and can be rotat ed.
However, the novable range of the interlock rod 3 is limted by

10i nt er f er engiecheteRikddec d-shapedrthol £, athd henteent @k ofid he ¢&69be
of the interlock pin fixture 5 and the interlock pin 2 and by

i nterferenedert iRert Hhandvidleld gsds 110ibr8 @ndE tshed pdurad 1d:d | PPI tige
button 1. When the interlock pin 2 is noved in the interior of 15the

U- shaped harewiodthe genteirafid he-daiant. of the interlock pin fixture
5 and is set at the novable position, the interlock rod 3 is placed

at an upper posiid GmtaMiestk heod 3 erdlocdh pid 2 Pwes todf heassderi or
of the U-shaped hole at the center of the front of the interlock pin
20f i xbur e Shawdighs reeindthdless fiowetkdasi tihan,irdter licdlerdiackf adi 3 15,
pl aced at a | ower position.
the cart 34, and an interlock rod fixing fixture 11. The
interlock rod 3 does not move fore and aft and side to side,
but can be moved up and down and can be rotated. However,
the movable range of the interlock rod 3 is limited by
10 interference between the U-shaped hole at the center of the
front of the interlock pin fixture 5 and the interlock pin
2 and by interference between the interlock rod 3 and the
manual tripping button 1.
e Whén the interlock pin 2 is moved in the interior of
15 the U-shaped hole at the center of the front of the
interlock pin fixture 5 and is set at the movable position,
the interlock rod 3 is placed at an upper position. When
the interlock pin 2 moves in the interior of the U-shaped
hole at the center of the front of the interlock pin
20 fixture 5 and is set at the fixed'position, the interlock
rod 3 is placed at a lower position.
When the draw-out type circuit breaker is placed at the
operation position or disconnected position and the

interlock pin 2 is set at the fixed position, the lower end

25 of the interlock rod 3 enters a spacing formed between a



When the drawout type circuit breaker is placed at the operation
position or disconnected position and the interlock pin 2 is set at
the fixed position, the |lower end 250f the interlock rod 3 enters a
spacing formed between a - 17 - plurality of breaker fixing fixtures
55 attached to the drawout type circuit breaker floor. Accordingly,
the breaker fixing fixtures 55 and the | ower end of the interlock rod
3interfere with each other. Therefore, {jhe 5draw out type circuit
breaker cannot be noved fromthe operation position or disconnected
position, so the drawout type circuit breaker is fixed. When

the inter! gak iy iSr Moyeskd ERSIASISTIONOL She tksbaped-botge

formed at the center of the front of the 10interlock pi I xture

and is set gty fhed ixged Rosidi 0N pided Aterdock medddisplhacedat a

position below the manual tripping button 1. Therefore, t manual

tripping by tonel and iy efd.00k-d 9063 Aoy nale | QL £ &g W hgach

ot her, enabling the manual tripping button 1 to be freely 1b5operated.

FIG 8 shows ttha Jdit erdpck ﬁ%’é%ﬂé‘lﬁ@{ £l L £h the Bl

tripping button 1 is operated. n a state in which the intérloc

pin 2s5is set-at Aifte thipeed nositd Wraidt hesdrnuale thdpa ng-hiton 1

i's not 20operated, the interlock rod 3 and manual tripping button 1
interfere wiha@aeh Qe idH e bt AT YLt {dh F S idiraw-

interlock rod 3.
out type circuit breaker is fixed.
When the interlock pin 2 is moved in the interior of
the U-shaped hole formed at the center of the front of the
10 interlock pin fixture 5 and is set at the fixed position,
the interlock rod 3 is placed at a position below the
manual tripping button 1. Therefore, the manual tripping
button 1 and interlock rod 3 do not interfere with each
==~ other, enabling the manual tripping button 1 to be freely -
15 operated.
FIG. 8 shows the interlock device in a state in which
the manual tripping button 1 is operated.
In a state in which the interlock pin 2 is set at the
fixed position and the manual tripping button 1 is not
20 operated, the interlock red 3 and manual tripping button 1
interfere with each other, preventing an operation to raise
the interlock rod 3.
To set the interiock pin 2 at the movable position,

that is, to enable the operation to raise the interlock rod

25 3, it is necessary to press the manual tripping button 1



To set the interlock pin 2 at the novable position, that is, to
enabl e the operation to raise the interlock rod 253, it is necessary
to press the manual tripping button 1 - 18 - fromthe front to
prevent interference between the manual tripping button 1 and the
interlock rod 3. Since the manual tripping button 1 is operated at

t hat time, noving the draw out type circuit breaker always
5requires an open operation. To igdeX t- t he drawout type circuit
breaker into the operation position or pull out of the operation
position, an in/out handle nust be inserted into an in/out handle
insertion gech 2handrddme it eHevandlie vsiste legdrodediddt ahldathnual
infout handle fixture 7. When the interlock pin 2 is set at the
fixed positir@ppihie burtewn lhamd eHentierdeareswiddy &.fixture 8
attached to the interlock rod 3, preventing the in/out handle from
bei ng hooked i Btigican thy eddndandl € gp dgnsithonlHeried s rd ded Shecomes
i npossible to insert the drawout type circuit breaker into the
operation posetli aovand toeddawwt-hetdrawe adirduye eidakdrt dlneaker

fromthe operation position. FIG. 9 to 11 show the interlock
devi c® i n acqaseeknanhivpbnt beeirdttarinack pin 2 is set at the novable
position in 20the draw out type circuit breaker. When, as shown

in these draw mgsintket nher ldock—pivt 2 yige ravediiitn drhwm et ety Qfe
the U-shaped hole at the center of the front of the interlock pin
fixture 5 apdrasiset pasithennmoprablié ipesitt o@h thehepierterilooc bosdd idni,s
pl aced at an
an in/out handle must be inserted into an in/out handle
insertion port 9 and the in/out handle must be hooked into

10 an in/out handle fixture 7.

When the interlock pin 2 is set at the fixed position,
the in/out handle interferes with a fixture 8 attached to
the interlock rod 3, preventing the in/ocut handle from
being hooked into an in/out handle fixture 7. Therefore, it
15 becomes impossible to insert the draw-out type circuit

breaker into the operation position and to draw the draw-
out type circuit breaker from the operation position.

FIGs. 9 to 11 show the interlock device in a case in
which the interlock pin 2 is set at the movable position in

20 the draw-out type circuit breaker.

When, as shown in these drawings; the interlock pin 2
is moved in the interior of the U-shaped hole at the center
of the front of the interlock pin fixture 5 and is set at

the movable position, the interlock rod 3 is placed at an

25 upper position.



25upper position. - 19 - When the drawout type circuit breaker
is placed at a position other than the operation position and

di sconnected position, the interlock pin 2 cannot be set at the fixed
position due the interference between the breaker fixing 5fixture 55
and the interlock rod 3. In this state, that is, in a state in
which the interlock pin 2 is set at the novable position, the manual
tripping button 1 interferes with the - nit%rd ock rod 3, so the manual
tripping button 1 remains in a pressed state. 10That is, a nanual
trip command is given to the manual tripping mechanismof the fixed
circuit breakeWlsd t3e tdmeawaw duipd yper@iiic biediteakiy fri@edsat na
the open state. In a state in which the interlock pin 2 is set at the
movabl e pogikiadpnt beéher sham ithiee cieranderbeiosdan drhentbiditeidrotkted
rod 3 and the breaker fixing fixture 55 nounted on the power

di stributi pnshodpd;f kher intertilekdpdw Quicahnype Gier Guwitt i eakers ica be
freely noved. Wth the interlock pin 2 set at the fixed position, it
has been i ppedsiibhedue hbdek interiferenicch@ertiesnnttet e c2War ditking
handl e fixture 7 as descri bed above. Wen the interlock pin 2 is set
at -t he novéabkeupesbbi and hbweeveterfibekf rxtuBe 8 attached to the
interlock rod 3 is also noved upward together with the interlock rod
3. Therefore, Intéhfier ene¢edoehatoti socduy abettween imhevhin/mputhehandl e
and

interlock pin 2 is set at the movable position, the manual
tripping button 1 interferes with the interlock rod 3, so
the manual tripping button 1 remains in a pressed state.

10 That is, a manual trip command is given to the manual
tripping mechanism of the fixed circuit breaker 50, so the
draw-out type circuit breaker remains in the open state.

In a state in which the interlock pin 2 is set at the
;ﬁ;j. movable. position, there is no interference between- the

15 interlock rod 3 and the breaker fixing fixture 55 mounted
on the power distribution board floor, so the draw-out type
circuit breaker can be freely moved.

With the interlock pin 2 set at the fixed position, it
has been impossible to hook the in/out handle into the

20 in/out handle fixture 7 as described above. When the
interlock pin 2 is set at the movable position, however,
the fixture 8 attached to the interlock rod 3 is also moved
upward together with the interlock rod 3. Therefore,

interference does not occur between the in/out handle and

25 the fixture 8, so it is possible to insert the draw-out



25the fixture 8, so it is possible to insert the drawout - 20 -
type circuit breaker into the operation position and to draw the
drawout type circuit breaker fromthe operation position. As
descri bed above, when the draw out type circuit 5Sbreaker is placed in
t he power distribution board, the drawout type circuit breaker is
reliably fixed at the operation position or disconnected position;
when the drawout type circuit breaker-iZ0 moved fromthe operation
position or is noved to the operation position, the draw 10out type
circuit breaker is always placed in the open state. When t he
draw out t ypeeiciciui brieadered simpl@cete adparposdd imis 0t het db@nté he
operation position and di sconnected position, open and cl osing
oper at i ons caraav dirsaldedv-enct ttheedrawomii ¢ pee e Ui tonbridekesperation
remai ns-in the open state. 15Accordingly, it is possible not only to
fix a drawpatittigpe circuit breaker for closing and interrupting the
current in an electric circuit at an appropriate position in the
power di stri butAsoridmaribdilitalatwy, twhetl i thaadead-heutpot et i @l rofit
causi ng serious accidents such as device 20damage and a fire in a
t ransbor nebrseieiron d eddpedanrarttiec aused: ki st ndithriataroneaeatised-he
protrusion of the drawout type circuit breaker placed in the closed
state or byramecomtecdtyrdr aviinogidr breadieredts ineddratlon ffxdche tdrshe out
type circuit breaker placed in the closed state.

operation position or disconnected position; when the draw-

out type circuit breaker is moved from the operation
position or is moved to the operation position, the draw-

10 out type circuit breaker is always placed in the open state.

When the draw-out type circuit breaker is placed at a
position other than the operation position and disconnected
position, open and closing operations are disabled and the

o dfaw%outrtype circuit breaker remains in the open staté.

15 Accordingly, it is possible not only to fix a draw-out
type circuit breaker for closing and interrupting the
current in an electric circuit at an appropriate position
in the power distribution board but also to eliminate the
potential of causing serious accidents such as device

20 damage and a fire in a transformer station led by an arc
caused by a vibration-caused protrusion of the draw-out
type-circuit breaker placed in the closed state or by
incorrect drawing or incorrect insertion of the draw-out
type circuit breaker placed in the closed state.

25



- 21 - [Reference Signs List] 1 manual tripping button 2 interlock
pin 3 interlock rod 54 fixture 5 interlock pin fixture 6 limt switch
7 in/fout handle fixture 8 fixture 109 in/out handle insertion port 10
manual tripping rod 11 interlock rod fixing fixture 12 spring 30
front panel 1531 noving handl e

_21_

[Reference Signs List]
1 manual tripping button
2 interlock pin
3 interlock rod
5 4 fixture
5 interlock pin fixture
6 limit switch
7 in/out handle fixture
8 fixture
10 9 in/out handle insertion port
10 manuval tripping rod
11 interlock rod fixing fixture
12 spring
“_;,,. 30 front panel.
15 31 moving handle
32 counter

33 control plug

34 cart
35 frame
20 36 wheel

50 fixed circuit breaker

51 upper main circuit terminal
52 lower main circuit terminal
53 wupper main circuit conductor

25 54 Jlower main circult conductor



32 counter 33 control plug 34 cart 35 frane 2036 wheel 50 fixed
circuit breaker 51 upper main circuit termnal 52 |lower main circuit
term nal 53 upper main circuit conductor 2554 | ower main

circuit conductor - 22 - 55 breaker fixing fixture 61 main circuit

bus 62 main circuit conductor 63 lower main circuit
term nal connecting part 564 upper main circuit term nal connecting

part 65 Al-type current transformer - 22 -
55 breaker fixing fixture
61 main circuit bus
62 main circuit conductor
63 lower main circuit terminal connecting part
5 64 upper main circuilt terminal connecting part
65 AI-type current transformer
66 electric disconnector
67 main circuit cable
68 manual disconnector
10 69 lightning conductor

70 shutter



66 el ectric disconnector 67 main circuit cable 68 manual di sconnector
1069 |ightning conductor 70 shutter - 23 - [CLAIM5] [C aim1]

An interlock device of a drawout type circuit breaker, conprising: a
tripping button that is linked to a tripping 5mechani smof the

draw out type circuit breaker; and an interlock rod that is placed so
as to be novabl e up and down; wherein the tripping button
mechani cal ly prevents an operation to—ra3Xe-the interlock rod unl ess
the tripping button is operated to place the draw out type circuit
10breaker in an open state, so a power distribution board fl oor
surface or [@lfaMsar fixed on the power distribution board floor
surface and the interlock rod nechanically interfere with each ot her
and the draw outCliaype Xl rcuit breaker is fixed at a predeterm ned
position in the power _

An interlock device of a draw-out type circuit breaker,
comprising: a tripping button that is linked to a tripping

5 mechanism of the draw-out type circuit breaker; and an
interlock rod that is placed so as to be movable up and
down; wherein the tripping button mechanically prevents an
operation to raise the interlock rod unless the tripping
button is operated to place the draw-out type circuit

10 breaker in an open state, so a power distribution board
floor surface or a member fixed on the power distribution
board floor surface and the interlock rod mechanically
interfere with each other and the draw-out type circuit
breaker is fixed at a predetermined position in the . power
15 distribution board.

[Claim 2]

The interlock device of a draw-out type circuit breaker
according to claim 1, wherein when the interlock rod
interferes with the power distribution boaxd floor surface

20 or the member fixed on the power distribution board floor
surface, the interlock rod is placed in a lower position
only when the draw-out type circuit breaker is placed at an
operation position at which a main circuit portion in the

power distribution board and the draw-out type circuit

25 breaker are connected to each other by a connecting part of



15di stribution board. [C aim 2] The interl ock device of a

draw out type circuit breaker according to claim1, wherein when the
interlock rod interferes with the power distribution board fl oor
surface 20or the nmenber fixed on the power distribution board floor
surface, the interlock rod is placed in a | ower position only when
the drawout type circuit breaker is placed at an operation position
at which a main circuit portion in the power distribution board and
the draw out type circuit 25breaker are connected to each other by a
connecting part of - 24 - them at a disconnected position at which

a necessar yhief§ulad! ed ittt REIEGIMANIWhildie £oadddgy part
of the main circuit portion in the power distribution board and the

draw out typeuGhted idikreakes i Olsedfur@Pasithion eutcdedhin PPt of
di stribution board. [C aim 3] The interl ock device of a draw out

type circuichebmgakekiaeeandigagtliorclial Mhd pairireidi shenddieod Beidpck
rod is placed at the | ower position, the tripping button does not

10nechani cahbythat grtereul thpeheiindar! esteaked:, [ althaAlpositicn
interlock device of a drawout type circuit breaker, conprising: a

trippsng butitendehahel pokictked sttaidutiioppbR@rechani sm of the
drawout type circuit breaker; and an

[Claim 3]

The interlock device of a draw-out type circuit breaker
according to claim 2, wherein when the interlock rod is
placed at the lower position, the tripping button does not

10 mechanically interfere with the interlock rod.

[Claim 4]

An interlock device of a draw-out type cilrcuit breaker,
comprising: a tripping button that is linked to a tripping

~w ﬁ' mechanism of the draw-out type circuit breaker; and an .

15 interlock rod that is placed so as to be movable up and
down; wherein when the interlock rod is placed at an upper
position, the tripping button and the interlock rod
mechanically interfere with each other, so the tripping
button is kept in an operated state and thereby the draw-

20 out type circuit breaker continues to be placed in an open
state.

[Claim 3]

The interlock device of a draw—out type circuit brezker

according to any one of claims 1 to 4, wherein the

25 interlock zod has an interlock pin, which is integrally



15interlock rod that is placed so as to be novabl e up and down;
wherein when the interlock rod is placed at an upper position, the
tripping button and the interlock rod nechanically interfere with
each other, so the tripping button is kept in an operated state and
t hereby the draw 20out type circuit breaker continues to be placed
in an open state. [C aimb5] The interl ock device of a draw out
type circuit breaker according to any eng5of clains 1 to 4, wherein
the 25interlock rod has an interlock pin, whichis integrally - 25 -
formed with the interlock rod, by which the interlock rod is noved to
a fixed posfdimed ofieh novableteosotk ofodiprbyhehdeawepyt ihypelstkCcubl
breaker. [Claim6] A drawout type circuit breaker having the
i nterlock dievimeved cos di nfited apys bheonfotl aimsvdble Postonphi SbAgJtha
mai n contact that closes and opens a main circuit; a driving unit
t hat drivesditde-omi ncgentactcubt neemker cuit energi zi ng part that
allows a main circuit current to flow, 10a connecting part that
enabl es the mai pICtatrauél energizing part and the main circuit portion
in a power distribution board to be renovably connected to each
other5 and a n¥idupw-out type circuit breaker having the interlock
device according to any one of claims 1 to 5, comprising: a
main contact that closes and opens a main circuit; a
driving unit that drives the main contact; a main circuit
energizing part that allows a main circuit current to flow;
10 a connecting part that enables the main circuit energizing
part and the main circuit portion in a power distribution
board to be removably connected to each other; and a moving
device that moves the draw-out type circuit breaker;
. wherein the interlock device fixes the draw-out type
15 circuit breaker accommodated in the power distribution
board at a predetermined position.
[Claim 7]
A draw-out type circuit breaker having the interlock
device according to claim 5, comprising: a main contact
20 that closes and opens a main circuit; a driving unit that
drives the main contact; a main circuit energizing part
that allows a main circuit current to flow; a connecting
part that enables the main circuit energizing part and the

main circuit portion in a power distribution board to be

25 removably connected to each other; and a moving device that



devi ce that noves the draw out type circuit breaker; wherein the
interlock device fixes the draw out type 15circuit breaker
accommodated in the power distribution board at a predeterm ned
position. [Claim7] A draw out type circuit breaker having the
interlock device according to claimb5b, conprising: a nain contact
20t hat cl oses and opens a main circuit; a driving unit that drives
the main contact; a main circuit energ+zi@ig-part that allows a main
circuit current to flow, a connecting part that enables the nain
circuit energizing part and the main circuit portion in a power

di stributi emwsarthé odbew25ienoyabl ¥iconnechedakoreaghepbhar thand a
novi ng device that - 26 - noves the drawout type circuit breaker

wherei n t heiritderd o€ kdslevesef f kxesthbed daave ot tyypeceirecutt bbegrker
accomodated in the power distribution board at a predeterm ned

posi tion, antbderddtigping thet t oowet hei St niwit osk rededand &he
interlock pin are placed on the front of the drawout type circuit

breaker. [@midet¥rmined Thes Ui bow pudind yipies i £ Tpib indprieakesn acenedi ng
to claim?7, wherein when the interlock pin noves in a U shaped hole
5 interlock rod, and the interlock pin are placed on the
front of the draw-out type circuit breaker.
[Claim 8]
The draw-out type circuit breaker according to claim 7,
wherein when the interlock pin moves in a U-shaped hole

10 formed in a front of an interlock pin fixture, which is
fixed to the moving device, the interlock pin moves to the
movable position and the fixed position in the draw-out
type circuit breaker.

T [Claim 9] .

15 A power distribution board having the draw-out type
circuit breaker according to any one of claims 6 to 8,
comprising: a main circuit cable, a main circuit conductor,
a main circuit bus, and a main circuit terxrminal connecting
part, which are placed in the board, wherein the draw-out

20 type circult breaker is accommodated in the board, is
electrically connected to the main circuit terminal
connecting part so as to be detachable, and is movable to
the operation position and the disconnected position.

[Claim 10]

25 The power distribution board according to claim 9,



10formed in a front of an interlock pin fixture, which is fixed to
t he noving device, the interlock pin noves to the novable position
and the fixed position in the drawout type circuit breaker. [Caim
9] 15A power distribution board having the draw out type circuit
breaker according to any one of clains 6 to 8, conprising: a main
circuit cable, a main circuit conductor, a main circuit bus, and a
main circuit term nal connecting part,-wA¥ch are placed in the board,
wherein the draw out 20type circuit breaker is accommodated in the
board, is electrically connected to the nmain circuit term nal
connect i ng paldr 501§ 4 oshet et achabl eovend éssﬁ@&ﬂlﬁc)a:;efbﬁméﬁebetween
operation position and the disconnected position. [Claim10] 25The
power di st riHautiaoim hoar ¢ BE cos higal OcchBédt fng pa2f an€OAPELSHEEt@ng
shutter that covers a spacing fornmed between the main circuit
term nal cawiectialy garthandr &v-connecypeaoei ecni nabrof kéhewdeanagut
type circuit breaker when an el ectrical connection between the main
circuit terameradrimeonnesind g Pat thanee éhetigonnetdt | adréeL® patndhal he
draw out type circuit breaker is disconnected.

5 connecting part and the connecting terminal of the draw-out

type circuit breaker is disconnected.



