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[DESCRIPTION]
[Title of Invention]

INTERLOCK DEVICE OF DRAW-OUT TYPE CIRCUIT BREAKER, DRAW-OUT

TYPE CIRCUIT BREAKER, AND POWER DISTRIBUTION BOARD

[Technical Field]

The present invention relates to an interlock device of
a draw-out type circuit breakex, the draw-out type circuit
breaker, and a power distribution board and, more
particularly, to an interlock device, of a draw-out type
circult breaker for cleosing 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 incoxrect
drawing of the draw-out type circuit breaker when the draw-
out type circuit breaker is ﬁlaced in a closed state, the

draw-out type circuit breaker, and the power distribution

boaxd.

[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

circuit breaker is used in a state in which it is
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accommodated and fixed in a power distribution board.
The draw-out 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,

- a main circuit energizing part that allows a main circuit

current to flow, a connecting part that enables the main
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,
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
beoard at an appropriate position, and the like.

During an operation, the draw-out type circuit breaker
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.

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 main circuit. When the main contact
of the draw-out type circuit breaker is closed and opened,

electric power is supplied from the power supply to the



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

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
[Citation List]
[Patent Literature]
[Patent Literature 1] Japanese Patent Laid-open No.
ee_  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 circuit breaker and thereby a device may be seriously

damaged; in the worst case, a transformer station may

25 suffer a fire.
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Therefore, the following three points are very
important: the draw-out type circuit breaker is firmly
fixed 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 and at a disconnected position
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
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
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
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

Literature 1, however, the above points are not described
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at all.

The present invention addresses the above problem with
the object of providing a draw-out type circuit breaker fox
closing and interrupting the current in an electric circuit
that not only can be fixed at an appropriate position in a
power distribution board but also can eliminate the
potential of causing serious accidents ;uch as device
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 and also
providing an interlock device for the draw-out type circuit
breaker.and a power distribution board.

[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
down, wherein the tripping button mechanically ﬁrevents 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

board floor surface and the interlock rod interfere with
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each other and the draw-out type circuit breaker is fixed
at a predetermined position in the power distribution board.

In addition to the above structure, the interlock
device accoxrding to the present invention is characterized
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
stafe.

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
type circuit breaker is placed at the operation position at
which the main circuit portion in the powexr 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
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

with the power distribution board placed at the operation
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position or disconnected position, the draw-out type
circuit breaker is fixed by the engagement between the
interlock rod and the power distribution board floor
surface or the member fixed on the power distribution board
floor surface.

When 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
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
type circuit breaker must be unfixed by moving the
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.

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 tripping button and the interlock

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

placed in the open state.
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When the draw-out type circuit breaker is placed at a
position other than the operation position and disconnected
position, the interlock 'rod mechanically interferes with
the power distribution board floor surface or the member
fixed on the power distribution board floor surface,
preventing an operation to lower the interlock rod.
Therefore, the interlock rod remains at the upper position.

At that time, the tripping button and interlock rod
interfere with each other, resulting in a state in which
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 breakexr ig placed at a
position other than the operation position and disconnected
position, the draw-out type circuit breaker is always in.
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
breaker is fixed by lowering the interlock rod with the
draw-out type circuit breaker placed at the operation
position or disconnected position. When the draw-out type
circuit breakerx ié placed at a position other than the
operation position and disconnected position, the draw-out

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

[Advantageous Effects of Invention]

According to the present invention, the draw-out type
circuit breaker 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
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-.

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
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.

[Brief Description of Drawings]

FIG. 1 is a front view of a draw-out type circuit
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breaker in which an interlock device according to an
example 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
example of the present invention is included.

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.

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
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
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

position.



10°

20

25

- 11 -

FIG. 8 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
position and a manual trippiné button i1s operated.

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
position.

FIG. 10 is a plan view of tﬁe interlock device when an
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
interlock pin in the interlock device according to the -

example of the present invention is placed at the movable

position.

[Description of Embodiments]

An embodiment of an inventive intexlock device of a
draw-out type circuit breaker will be described with
reference to the drawings.

FIGs. 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.

The draw-out type circuit breaker in these drawings has
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a fixed circuit breaker 50, which includes a main contact
and a driving unit, provided with an upper main circuit
conductor 53 and a lower main circuit conductor 54. An
upper main circuit terminal 51 and a lower main circuit
terminal 52, which are used for a connection to a main
circuit portion in a power distribution board, are
respectively connected to the upper main circuit conductor
53 and the lower main circuit conductor 54.

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

"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

fastening means. .

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
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

to each other by the connecting part and the draw-out type
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circuit breakex allows a current to appropriately flow into
the main circuit.

When the draw-out type circuit breaker, which is
drawable, is fixed at the operation position in the power
distribution board, an upper main circuit terminal
connecting part 64 of the power distribution board and the
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
distribution board and the lower main circuit terminal 52
of the draw-out type circuit breaker are electrically
connected to each othexr. 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
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
current to the main circuit can be shut out.

A lightning arrester 69, which is intended to protect
the main circuit from an ovexvoltage such as a lightning
surge, is electrically connected to the main circuit
through a manual disconnector 68. A AI—type current

transformer 65, which is intended to protect the main
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circuit from a ground fault and short-circuit, is attached
to the main circuit conductor 62.

FIG. 4 shows the power distribution board in which the
draw-out type circuit breaker is fixed at the disconnected
position.

In the drawing, the disconnected position 1s 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
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-out type circuit

- breaker -is.disconnected. from the upper main circuit .

terminal connecting part 64 of the power distribution board
and is electrically isolated, 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
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

connecting part 64 and the upper main circuit terminal 51
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is closed by a shutter 70, and a spacing between the lower
main circuit terminal connecting part 63 and the lower main
circuit terminal 52 is also closed by another shutter 70,
preventing energized parts from béing exposed and thereby
preventing a person from touching the energized parts.

Accofdingly, the 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.

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.

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

the center of the front of an interlock pin fixture 5,
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which is fixed to the cart 34, the interlock pin 2 can be
moved to the movable position or fixed position in the
draw-out type circuit breaker.
The interlock rod 3, which is a round rod, passes

5 through round holes formed in the interlock pin fixture 5,
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.

Whén the.interlbck 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
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plurality of breaker fixing fixtures 55 attached to the
draw-out type circuit breaker floor. Accordingly, the
breaker fixing fixtures 55 and the lower end of the
interlock rod 3 interfere with each other. Therefore, the
draw-out type circuit breaker cannot be moved from the
operation posifion or disconnected position, so the draw-
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
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 -

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
operated, the interlock rod 3 and manual tripping button 1
interfere with each othexr, preventing an operation to raise
the interlock rod 3.

To set the interlock pin 2 at the movable position,
that is, to enable the operation to raise the interlock rod

3, it is necessary to press the manual tripping button 1
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from the front to prevent interference between the manual
tripping button 1 and the interlock rod 3.

Since the manual tripping button 1 is operated at that
time, moving the draw-out type circuit breaker always
requires an open operation.

To insert the draw-out type circuit breaker into the
operation position or pull out of the operation position,
an in/out handle must be inserted into an in/out handle
insertion port 9 and the in/out handle must be hooked into
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/out handle from
being hooked into an in/out handle fixture 7. Therefore, it
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
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

upper position.
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When the draw-out type circuit breaker is placed at a
position other than the operation position and disconnected
position, the interlock pin 2 cannot be set at the fixed
position due the interference between the breaker fixing
fixture 55 and the interlock rod 3.

In this state, that is, in a state in which the
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.
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
interlock rod 3 and the breaker fixing fixture 55 mounted
on the power distribution board flooxr, 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
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

the fixture 8, so it is possible to insert the draw-out
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type circuit breaker into the operation position and to
draw the draw-out type circuit breaker from the operation
position.

As described above, when the draw-out type circuit
breaker is placed in the power distribution board, the
draw-out type circuit breaker 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 circuit breaker is placed at a
position other than the operation position and disconnected
position, open and closing operations are disabled and the
diaw%éﬁt't§§e ciicuit Hreékér reméiﬁs.in the open staté.‘

Accordingly, it is possible not only to fix a draw-out
type circuit breaker for closing and intexrupting 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
damage and a fire in a transformer station led by an arc
caused by a vibration-caused protrusion of the draw-out
typevcircuit 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.
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[Reference Signs List])

1
2

10
11
12
30
31
32
33
34
35
36
50
51
52
53

54

manual tripping button
interlock pin

interlock rod

fixture

interlock pin fixture
limit switch

in/out handle fixture
fixture
in/out handle insertion port
manual tripping rod
interlock rod fixing fixture
spring

front panel .

moving handle

counter

control plug

cart

frame

wheel

fixed circuit breaker

upper main circuit terminal
lower main circuit terminal
upper main circuit conductor

lower main circuit conductor
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55
61
62
63
64
65
66
67
68
69

70
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breaker fixing fixture

main circuit bus

main circuit gonductor

lower main circuit terminal connecting part
upper main circuit terminal connecting part
AI-type current transformer

electric disconnector

main circuit cable

manual disconnector

lightning conductor

shutter
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[CLAIMS]

[Claim 1]

A draw-out type circuit breaker, 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;
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; a moving
device that moves the draw-out type circuit breaker; and an
interlock device that fixes the draw-out type circuit
breaker accommodated in the power distribution board at a
predetermined position, characterized in that

the interlock device is provided with a tripping
button that is linked to a tripping 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 interlock rod has an interlock pin, which
is integrally formed with the interlock rod, by which the
interlock rod is moved to a fixed position or a movable
position for the draw-out type circuit breaker,

wherein when the interlock pin moves in a U-shaped
hole formed in a front of an interlock pin fixture, which

is fixed to the moving device, the interlock pin moves to
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the movable position and the fixed position in the draw-out
type circuit breaker,

wherein the tripping button mechanically prevents an
operation to raise the interlock rod unless the tripping
button is operated to place the draw—oﬁt type circuit
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
distribution board, and

wherein when the interlock rod is placed at an upper
part of the U-shaped hole formed in the front of the
interlock pin fixture, 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 state.

[Claim 2]

The draw-out type circuit breaker according to claim 1,
wherein when the interlock rod is placed at a lower part of
the U-shaped hole formed in the front of the interlock pin
fixture, the tripping button does not mechanically

interfere with the interlock rod.
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[Claim 3]

The draw-out type circuit breaker according to claim 1
or 2, wherein 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 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 breaker
are connected to each other by a connecting part of them,
at a disconnected position 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 breaker, or at a position outside the

power distribution board.

[Claim 4]

The draw-out type circuit breaker according to any one
of claims 1 to 3, wherein the tripping button, the
interlock rod, and the interlock pin are placed on the

front of the draw-out type circuit breaker.

{Claim 51
A power distribution board, comprising: a main circuit

cable, a main circuit conductor, a main circuit bus, a main
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circuit terminal connecting part, which are placed in the
board, and a draw-out type circuit breaker accommodated in
the board, electrically connected to the main circuit
terminal connecting part so as to be detachable, and being
movable to the operation position and the disconnected
position, characterized in that

the draw-out type circuit breaker is the draw-out type

circuit breaker according to any one of claims 1 to 4

[Claim 6]

The power distribution board according to claim 5,
comprising a shutter that covers a spacing formed between
the main circuit terminal connecting part and a connecting
terminal of the draw-out type circuit breaker when an
electrical connection between the main circuit terminal
connecting part and the connecting terminal of the draw-out

type circuit breaker is disconnected.



