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(54) SAFETY SHUTTER OF WITHDRAWABLE AIR CIRCUIT BREAKER

(57) A safety shutter of the present disclosure com-
prises: a base unit; a shutter unit; and a cam unit. The
base unit is coupled to a cradle of an air circuit breaker,
and a terminal connected to a main circuit passes through
the base unit. The shutter unit is coupled to the base unit
so as to be spaced apart at a predetermined interval, and

accommodates the terminal in the space between the
shutter unit and the base unit. The cam unit extends from
the base unit and penetrates the shutter unit. The shutter
unit deactivates insulation by exposing the terminal in
the direction of the air circuit breaker when the air circuit
breaker is inserted in the direction of the base unit.
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Description

Field

[0001] The present disclosure relates to a safety shut-
ter for an extendable air circuit breaker disposed between
a main circuit and the circuit breaker.

Description of Related Art

[0002] An air circuit breaker (ACB) device is installed
at a low voltage distribution line and breaks a circuit in
an arc extinguishing manner in an event of abnormal cur-
rent such as overcurrent, short circuit or ground fault.
[0003] The air circuit breaker may be classified into a
fixed type and an extendable type. The fixed air circuit
breaker is fixed to a body without separate fixing means.
The extendable air circuit breaker is coupled to a cradle
and is connected to a main circuit, and is removable from
the cradle for inspection or maintenance.
[0004] A plurality of terminals connected to the main
circuit are arranged on the cradle coupled to the extend-
able air circuit breaker. When the extendable air circuit
breaker retracts into the cradle, each finger of the circuit
breaker contacts each terminal.
[0005] An inrush current may occur between the ter-
minals and the fingers of the circuit breaker when the
circuit breaker retracts or extends into or from the cradle.
When an arc caused by the inrush current occurs be-
tween the terminals and the fingers of the circuit breaker,
the arc may cause a fault in the line. Therefore, an insu-
lating shutter is used to quickly insulate the terminal and
the circuit breaker from each other when the circuit break-
er retracts or extends into or from the cradle.
[0006] A conventional insulating shutter has inconven-
ience in that a separate actuating lever works to convert
the shutter to an insulated or non-insulated mode. In ad-
dition, the conventional insulation shutter has a problem
in that insulation may not be performed quickly due to
the operation of the actuating lever.
[0007] In addition, according to the prior art, an insu-
lating shutter has one portion coupled to the circuit break-
er and the opposite portion coupled to the cradle, and is
automatically opened or closed when the circuit breaker
retracts or extends into or from the cradle. However, this
insulating shutter has disadvantages in that assembly
and disassembly thereof are cumbersome, and the shut-
ter does not respond quickly when the circuit breaker
retracts or extends into or from the cradle.

DISCLOSURE

TECHNICAL PURPOSES

[0008] A purpose of the present disclosure is to provide
a safety shutter for an extendable air circuit breaker that
may be easily maintained and repaired, and that may
quickly activate or deactivate insulation when the circuit

breaker retracts or extends into or from a cradle.
[0009] Purposes of the present disclosure are not lim-
ited to the above-mentioned purpose. Other purposes
and advantages of the present disclosure that are not
mentioned above may be understood based on following
descriptions, and will be more clearly understood with
reference to embodiments of the present disclosure. Fur-
ther, it will be readily apparent that the purposes and
advantages of the present disclosure may be realized
using means and combinations thereof indicated in the
Claims.

TECHNICAL SOLUTION

[0010] A safety shutter configured to achieve the pur-
pose includes a base unit coupled to a cradle for an air
circuit breaker, wherein a terminal connected to a main
circuit passes through the base unit; a shutter unit cou-
pled to the base unit while being spaced apart from the
base unit by a predetermined spacing, wherein the ter-
minal is accommodated in a space defined between the
shutter unit and the base unit; and a cam unit extending
from the base unit in a protruding manner, wherein the
cam unit passes through the shutter unit.
[0011] When the circuit breaker moves toward the
base unit and retracts into the cradle, the shutter unit
exposes the terminal toward the circuit breaker such that
the terminal and the circuit breaker are electrically con-
nected to each other. When the circuit breaker moves
away from the base unit and extends from the cradle, the
terminal is accommodated in the space between the base
unit and the shutter unit such that the terminal and the
circuit breaker are electrically insulated from each other.
[0012] In one implementation of the safety shutter, the
base unit includes: a base plate having at least one open-
ing defined therein through which the terminal passes,
wherein the base plate is coupled to the cradle; and at
least one the guide member extending from the base
plate in a protruding manner along a direction in which
the terminal passes through the opening, wherein the
shutter unit moves along an extension direction of the
guide member.
[0013] In one implementation of the safety shutter, the
shutter unit includes: a holding plate having each opened
or closed hole defined therein through which each termi-
nal passes when the circuit breaker retracts into the cra-
dle; a first plate coupled to the holding plate, wherein the
first plate slides in a first direction or a second direction
while moving along the cam unit, thereby to open or close
a corresponding opened or closed hole; and a second
plate coupled to the holding plate, wherein the second
plate slides in the second direction or the first direction
while moving along the cam unit, thereby to open or close
a corresponding opened or closed hole.
[0014] In one implementation of the safety shutter,
when a speed at which the circuit breaker retracts is equal
to a speed at which the circuit breaker extends, the
opened or closed hole of the shutter unit is closed in a
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faster manner than the opened or closed hole thereof is
opened.
[0015] In one implementation of the safety shutter, the
cam unit includes: a first rail constructed to allow the first
plate to slide in the second direction along the first rail
when the circuit breaker retracts, and to allow the first
plate to slide in the first direction along the first rail when
the circuit breaker extends; and a second rail constructed
to allow the second plate in the first direction along the
second rail when the circuit breaker retracts, and to allow
the second plate to sidle in the second direction along
the second rail when the circuit breaker extends.
[0016] In one implementation of the safety shutter,
each of the first rail and the second rail includes: an in-
cam for guiding the first plate or the second plate to slide
in the first direction or the second direction along the in-
cam when the circuit breaker retracts; and an out-cam
for guiding the first plate or the second plate to slide in
the second direction or the first direction along the out-
cam when the circuit breaker extends.
[0017] In one implementation of the safety shutter,
each of the in-cam and the out-cam includes an inclined
side face having a predetermined angle relative to an
imaginary straight line along a direction in which the cir-
cuit breaker retracts or extends, wherein each inclined
side face is in contact with at least a portion of the first
plate or the second plate to guide the sliding of the first
plate or the second plate in the first direction or the second
direction.
[0018] In one implementation of the safety shutter, an
angle defined between the inclined side face of the in-
cam and the imaginary straight line along the direction
in which the circuit breaker retracts or extends is smaller
than an angle defined between the inclined side face of
the out-cam and the imaginary straight line.
[0019] In one implementation of the safety shutter,
each of the first plate and the second plate acts as an
electrical insulator.
[0020] In one implementation of the safety shutter, the
guide member includes: a fixing member coupled to an
end of the guide member to fix the shutter unit such that
the shutter unit is not separated from the guide member;
and an elastic member surrounding the guide member
and providing an elastic force to move the shutter unit
away from the base unit.

TECHNICAL EFFECT

[0021] The safety shutter according to the present dis-
closure has an advantage of quickly activating or deac-
tivating the insulation when the circuit breaker retracts or
extends into or from the cradle.
[0022] In addition, the safety shutter according to the
present disclosure has an effect of quickly activating in-
sulation when the circuit breaker extends from the cradle,
thereby preventing occurrence of an arc accident.
[0023] Further, according to the present disclosure, the
shutter unit may be easily separated from the base unit

of the safety shutter, and thus maintenance and repair
thereof may be convenient.
[0024] The above-described effects, and specific ef-
fects of the present disclosure as not mentioned above
will be described based on specific details for carrying
out the disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025]

FIG. 1 shows a safety shutter and an extendable air
circuit breaker according to an embodiment of the
present disclosure.
FIG. 2 is a perspective view of a safety shutter ac-
cording to an embodiment of the present disclosure.
FIG. 3 is a perspective view showing an open state
of a safety shutter according to an embodiment of
the present disclosure.
FIG. 4 is an exploded perspective view of a safety
shutter according to an embodiment of the present
disclosure.
FIG. 5 is a side view of a safety shutter according to
an embodiment of the present disclosure.
FIG. 6 is an exploded plan view of a shutter unit of
a safety shutter according to an embodiment of the
present disclosure.
FIG. 7 shows a state in which a first plate and a sec-
ond plate of a safety shutter according to an embod-
iment of the present disclosure move.
FIG. 8 shows a cam unit of a safety shutter according
to an embodiment of the present disclosure.

DETAILED DESCRIPTIONS

[0026] The above objects, features and advantages
will be described in detail later with reference to the ac-
companying drawings. Accordingly, a person with ordi-
nary knowledge in the technical field to which the present
disclosure belongs will be able to easily implement the
technical idea of the present disclosure. In describing the
present disclosure, when it is determined that a detailed
description of a known component related to the present
disclosure may unnecessarily obscure gist the present
disclosure, the detailed description is omitted.
[0027] Hereinafter, a preferred embodiment according
to the present disclosure will be described in detail with
reference to the accompanying drawings. In the draw-
ings, the same reference numerals are used to indicate
the same or similar elements.
[0028] Hereinafter, a safety shutter according to some
embodiments of the present disclosure will be described.
[0029] FIG. 1 shows a safety shutter and an extendable
air circuit breaker according to an embodiment of the
present disclosure.
[0030] As shown in FIG. 1, a safety shutter 20 accord-
ing to the present disclosure may be coupled to a cradle
10 into which the circuit breaker retracts. In one embod-
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iment of the present disclosure, a front face of the cradle
10 is opened, and thus the circuit breaker retracts into
the cradle 10 through the open front face.
[0031] A plurality of terminals 12 protruding toward the
front face are arranged on an inner face of a rear portion
of the cradle 10. The terminal 12 acts as a conductor
connected to a main circuit. When the circuit breaker re-
tracts into the cradle 10, each finger of the circuit breaker
is electrically connected to each terminal 12.
[0032] FIG. 2 is a perspective view of a safety shutter
according to an embodiment of the present disclosure.
FIG. 3 is a perspective view showing an open state of a
safety shutter according to an embodiment of the present
disclosure. FIG. 4 is an exploded perspective view of a
safety shutter according to an embodiment of the present
disclosure.
[0033] As shown in FIG. 2 to FIG. 4, the safety shutter
20 according to the present disclosure includes a base
unit 100, a shutter unit 300, and a cam unit 200.
[0034] The base unit 100 is coupled to the cradle 10
for the air circuit breaker. When the safety shutter 20 is
coupled to the cradle 10, the terminal 12 connected to
the main circuit passes through the base unit 100.
[0035] The shutter unit 300 is coupled to the base unit
100 while being spaced apart therefrom by a predeter-
mined spacing. The terminal 12 is accommodated in a
space between the shutter unit 300 and the base unit 100.
[0036] The cam unit 200 protrudes from the base unit
100. When the base unit 100 and the shutter unit 300 are
combined to each other, the cam unit 200 passes through
a first cam unit receiving hole formed in the shutter unit
300.
[0037] When the circuit breaker retracts toward the
base unit 100, the shutter unit 300 may expose the ter-
minal 12 toward the circuit breaker to deactivate insula-
tion. When the circuit breaker extends away from the
base unit 100, the terminal 12 may be received in the
space between the base unit 100 and the shutter unit
300 to insulate the terminal.
[0038] Hereinafter, each of components is described
in more detail.
[0039] The base unit 100 includes a base plate 110
and a guide member 120.
[0040] In an embodiment of the present disclosure, the
base plate 110 may be a plate-shaped member. Howev-
er, the shape of the base plate 110 may vary depending
on embodiments. The base plate 110 has an opening
112 defined therein through which the terminal 12 pass-
es.
[0041] The guide member 120 protrudes upwardly
from the base plate 110. When the shutter unit 300 is
coupled to the base plate 110 via the guide member 120,
the shutter unit 300 may move along a longitudinal direc-
tion of the guide member 120.
[0042] The guide member 120 is received in an elastic
member 124. One end of the elastic member 124 is in
contact with the base plate 110 while the other end there-
of is in contact with the shutter unit 300. Therefore, when

the base plate 110 and the shutter unit 300 gets closer
to each other due to an external force, the elastic member
124 is elastically compressed. Conversely, when the ex-
ternal force is removed, the elastic member 124 pushes
the shutter unit 300 away from the base plate 110.
[0043] FIG. 5 is a side view of a safety shutter accord-
ing to an embodiment of the present disclosure. FIG. 6
is an exploded plan view of a shutter unit of a safety
shutter according to an embodiment of the present dis-
closure. FIG. 7 shows a state in which a first plate and a
second plate of a safety shutter according to an embod-
iment of the present disclosure moves. FIG. 8 shows a
cam unit of a safety shutter according to an embodiment
of the present disclosure.
[0044] As shown in FIG. 5 and FIG. 6, a fixing member
122 may be coupled to an end of the guide member 120
passing through the shutter unit 300. The fixing member
122 fixes the shutter unit 300 so that the shutter unit 300
moving away from the base plate 110 due to the elastic
force of the elastic member 124 is maintained to be
spaced from the base plate 110 by a predetermined dis-
tance.
[0045] The shutter unit 300 includes a holding plate
310, a first plate 320 and a second plate 330. When the
holding plate 310 is coupled to the first plate 320 and the
second plate 330, each of the first plate 320 and the sec-
ond plate 330 may slide only in a first direction or a second
direction.
[0046] The holding plate 310 has a first cam unit re-
ceiving hole 312, a shutter rail 314, an opened or closed
hole 316 and a coupling hole 318 defined therein.
[0047] The first cam unit receiving hole 312 is formed
at a position corresponding to a position of the cam unit
200 protruding upwardly from the base plate 110. The
first cam unit receiving hole 312 has a planar shape cor-
responding to a planar shape of the cam unit 200 so that
the cam unit 200 may pass through the hole 312 without
interference at any vertical level. Specifically, the first
cam unit receiving hole 312 has a sufficient size and a
shape so that no interference occurs between the cam
unit and the holding plate while an entire vertical dimen-
sion of the cam unit 200 passes through the hole 312.
[0048] The shutter rail 314 accommodates therein the
first plate 320 and the second plate 330. The shutter rail
314 provides a path along which each of the first plate
320 and the second plate 330 slides in the first direction
or the second direction.
[0049] The opened or closed hole 316 is opened or
closed by each of the first plate 320 and the second plate
330 when each of the first plate 320 and the second plate
330 slides in the first direction or the second direction.
[0050] Specifically, when the circuit breaker retracts
into the cradle, the holding plate 310 comes into contact
with the circuit breaker and then then moves toward the
base plate 110. Thus, the first plate 320 or the second
plate 330 comes into contact with and is engaged with a
first rail 230 or a second rail 240 of the cam unit 200 which
will be described later.
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[0051] For example, the first plate 320 comes into con-
tact with and is engaged with the first rail 230, and slides
in the second direction while moving along an inclined
face of the first rail 230. Further, the second plate 330
comes into contact with and is engaged with the second
rail 240, and slides in the first direction while moving along
an inclined surface of the second rail 240.
[0052] When the first plate 320 and the second plate
330 slide in opposite directions, each of a first opening
324 and a second opening 334 are aligned with each of
the opened or closed holes 316, and thus each of the
opened or closed holes 316 is opened. Accordingly, each
of the terminal 12 passes through each of the opened or
closed holes 316 and protrudes forwardly of the holding
plate 310.
[0053] To the contrary, when the circuit breaker ex-
tends from the cradle, the holding plate 310 moves away
from the base plate 110.
[0054] Therefore, on the contrary to a case when the
circuit breaker retracts into the cradle, the first plate 320
comes into contact with and is engaged with the first rail
230, and slides in the first direction while moving along
the inclined surface of the first rail 230. At the same time,
the second plate 330 comes into contact with and is en-
gaged with the second rail 24 and slides in the second
direction while moving along the inclined surface formed
on the second rail 240.
[0055] When the circuit breaker extends from the cra-
dle and the holding plate 310 moves away from the base
plate 110, each of the first plate 320 and the second plate
330 returns to each of original positions thereof. Thus,
the opened or closed holes 316 are respectively mis-
aligned with the first opening 324 and the second opening
334. Accordingly, each of a portion of the first plate 320
and a portion of the second plate 330 closes each of the
opened or closed holes 316.
[0056] In summary, when the circuit breaker retracts
into the cradle, each opened or closed hole 316 is
opened. Each terminal 12 passes through each open
opened or closed hole 316 and protrudes forwardly of
the holding plate 310.
[0057] When the circuit breaker extends from the cra-
dle, each of the opened or closed holes 316 is closed.
Just before the opened or closed hole 316 is closed, the
terminal 12 moves rearwardly of the shutter unit 300. This
expression is intended to simplify the description. How-
ever, precisely, the terminal 12 is fixed, and the shutter
unit 300 moves forwards so that the terminal 12 is ac-
commodated in the space between the shutter unit 300
and the base unit 100.
[0058] The coupling hole 318 acts as a passage
through which the guide member 120 passes. When the
holding plate 310 moves toward or away from the base
plate 110, the guide member 120 moves within the cou-
pling hole 318.
[0059] The first plate 320 and the second plate 330
have the same configuration. Further, each of the first
plate 320 and the second plate 330 acts an insulator.

However, positions in the first plate 320 and the second
plate 330 at which a second cam unit receiving hole 322
and a third cam unit receiving hole 332 are formed re-
spectively are different from each other.
[0060] The first plate 320 has the second cam unit re-
ceiving hole 322, the first opening 324 and a first elongate
hole 326 defined therein.
[0061] The second plate 330 has the third cam unit
receiving hole 332, the second opening 334 and a second
elongate hole 336 defined therein.
[0062] The second cam unit receiving hole 322 allows
the first plate 320 to slide in the first direction or the sec-
ond direction while moving along the inclined surface of
the first rail 230 of the cam unit 200.
[0063] Further, the first rail 230 of the cam unit 200
includes an in-cam 232 that the second cam unit receiv-
ing hole 322 contacts when the circuit breaker retracts
from the cradle and an out-cam 234 that the second cam
unit receiving hole 322 contacts when the circuit breaker
extends from the cradle.
[0064] Each of the in-cam 232 and the out-cam 234 is
embodied as each of the inclined side surfaces of the
cam unit 200 having a predetermined angle. Accordingly,
the second cam unit receiving hole 322 is formed by
opening at least a portion of the first plate 320 and is in
contact with the first rail 230 of the cam unit 200 and
moves along the inclined surface of the first rail 230. Ac-
cordingly, the first plate 320 slides in the first direction or
the second direction.
[0065] The first opening 324 may have the same size
and shape as the opened or closed hole 316. Alterna-
tively, the first opening 324 may have a sufficient size
and shape such that the terminal 12 may pass through
the opening 324 while not interfering with the opening
324.
[0066] The first plate 320 and the second plate 330 are
coupled to the holding plate 310 so that the first opening
324 does not overlap with the second opening 334.
Therefore, the opened or closed hole 316 is closed when
the circuit breaker extends from the cradle.
[0067] As described above, when the circuit breaker
retracts into the cradle, the first opening 324, the second
opening 334, and the opened or closed hole 316 are
aligned with each other, such that the opened or closed
hole 316 is opened.
[0068] The first elongate hole 326 extends to have a
predetermined length along the sliding direction of each
of the first plate 320 and the second plate 330. The guide
member 120 passes through the first elongate hole 326.
Each first elongate hole 326 has the predetermined
length so that each of the first plate 320 and the second
plate 330 may slide without interfering with the guide
member 120 while the circuit breaker retracts or extends
into or from the cradle.
[0069] The third cam unit receiving hole 332, second
opening 334 and second elongate hole 336 included in
the second plate 330 have the same configurations as
those included in the first plate 320.
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[0070] As shown in FIG. 7 and FIG. 8, the opened or
closed hole 316 is opened or closed by each of the first
plate 320 and the second plate 330 while each of the first
plate 320 and the second plate 330 slides.
[0071] When the opened or closed hole 316 is opened,
the insulation is deactivated. When the opened or closed
hole 316 is closed, the insulation is activated.
[0072] The cam unit 200 may be divided into a closing
area 210 and an opening area 220.
[0073] As shown in FIG. 8, the closing area 210 refers
to a section where the shutter unit 300 stays in the closed
state of the opened or closed hole 316.
[0074] The opening area 220 refer to a section where
the shutter unit 300 stays in the open state of the opened
or closed hole 316.
[0075] When the opened or closed hole 316 is opened,
the terminal 12 passes through the opened or closed hole
316 and protrudes forwardly.
[0076] As described above in describing the coupling
relationship between the cam unit 200 and the shutter
unit 300, the cam unit 200 includes the first rail 230 and
the second rail 240.
[0077] Each of the first rail 230 and the second rail 240
include the in-cam 232 and the out-cam 234.
[0078] The in-cam 232 may has the inclined surface
that guides the first plate 320 or the second plate 330
when the circuit breaker retracts into the cradle. Further,
the out-cam 234 may has the inclined surface that guides
the first plate 320 or the second plate 330 when the circuit
breaker extend from the cradle.
[0079] The inclined surface of each of the in-cam 232
and the out-cam 234 defines a predetermined angle rel-
ative to an imaginary straight line drawn along a direction
in which the shutter unit 300 moves or an imaginary
straight line drawn along a direction in which the circuit
breaker retracts or extends.
[0080] In this connection, an angle "a" between the in-
clined surface of the in-cam 232 and the imaginary
straight line along the direction in which the circuit breaker
retracts or extends is determined such that when the first
plate 320 or the second plate 330 is in contact with the
inclined surface, a friction force is lower and the first plate
320 or the second plate 330 slides smoothly. Specifically,
"a" may be smaller than 45 degrees.
[0081] However, an angle "b" between the inclined sur-
face of the out-cam 234 and the imaginary straight line
along the direction in which the circuit breaker retracts
or extends is larger than the angle "a".
[0082] Under this configuration, when the circuit break-
er extends from the cradle, the opened or closed hole
316 is quickly closed because the out-cam 234 is involved
in the opening and closing of the opened or closed hole
316. Therefore, when the circuit breaker extends, a time
for which the terminal 12 is in the non-insulated state may
be reduced.
[0083] The safety shutter according to the present dis-
closure may reduce the inrush current between the ter-
minal 12 and the circuit breaker and the occurrence of

arc due to the inrush current.
[0084] As described above, the present disclosure has
been described with reference to the illustrated drawings.
However, the present disclosure is not limited to the em-
bodiments and drawings disclosed in the present spec-
ification. It is obvious that various modifications may be
made by those skilled in the art within the scope of the
technical idea of the present disclosure. In addition, it is
natural that although in the description of the embodiment
of the present disclosure, the effect of the configuration
of the present disclosure has not been explicitly de-
scribed, predictable effects of the configuration may be
recognized.

Claims

1. A safety shutter(20) comprising:

a base unit(100) coupled to a cradle(10) for an
air circuit breaker, wherein a terminal(12) con-
nected to a main circuit passes through the base
unit(100);
a shutter unit(300) coupled to the base unit(100)
while being spaced apart from the base
unit(100) by a predetermined spacing, wherein
the terminal(12) is accommodated in a space
defined between the shutter unit(300) and the
base unit(100); and
a cam unit(200) extending from the base
unit(100) in a protruding manner, wherein the
cam unit(200) passes through the shutter
unit(300),
wherein when the circuit breaker moves toward
the base unit(100) and retracts into the cra-
dle(10), the shutter unit(300) exposes the termi-
nal(12) toward the circuit breaker such that the
terminal(12) and the circuit breaker are electri-
cally connected to each other,
wherein when the circuit breaker moves away
from the base unit(100) and extends from the
cradle(10), the terminal(12) is accommodated
in the space between the base unit(100) and the
shutter unit(300) such that the terminal(12) and
the circuit breaker are electrically insulated from
each other.

2. The safety shutter(20) of claim 1, wherein the base
unit(100) includes:

a base plate(110) having at least one opening
defined therein through which the terminal(12)
passes, wherein the base plate(110) is coupled
to the cradle(10); and
at least one the guide member(120) extending
from the base plate(110) in a protruding manner
along a direction in which the terminal(12) pass-
es through the opening,
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wherein the shutter unit(300) moves along an
extension direction of the guide member(120).

3. The safety shutter(20) of claim 2, wherein the shutter
unit(300) includes:

a holding plate(310) having each opened or
closed hole defined therein through which each
terminal(12) passes when the circuit breaker re-
tracts into the cradle(10);
a first plate(320) coupled to the holding
plate(310), wherein the first plate(320) slides in
a first direction or a second direction while mov-
ing along the cam unit(200), thereby to open or
close a corresponding opened or closed hole;
and
a second plate(330) coupled to the holding
plate(310), wherein the second plate(330) slides
in the second direction or the first direction while
moving along the cam unit(200), thereby to open
or close a corresponding opened or closed hole.

4. The safety shutter(20) of claim 3, wherein when a
speed at which the circuit breaker retracts is equal
to a speed at which the circuit breaker extends, the
opened or closed hole of the shutter unit(300) is
closed in a faster manner than the opened or closed
hole thereof is opened.

5. The safety shutter(20) of claim 3, wherein the cam
unit(200) includes:

a first rail(230) constructed to allow the first
plate(320) to slide in the second direction along
the first rail(230) when the circuit breaker re-
tracts, and to allow the first plate(320) to slide in
the first direction along the first rail(230) when
the circuit breaker extends; and
a second rail(240) constructed to allow the sec-
ond plate(330) in the first direction along the sec-
ond rail(240) when the circuit breaker retracts,
and to allow the second plate(330) to sidle in the
second direction along the second rail(240)
when the circuit breaker extends.

6. The safety shutter(20) of claim 5, wherein each of
the first rail(230) and the second rail(240) includes:

an in-cam(232) for guiding the first plate(320) or
the second plate(330) to slide in the first direc-
tion or the second direction along the in-
cam(232) when the circuit breaker retracts; and
an out-cam(234) for guiding the first plate(320)
or the second plate(330) to slide in the second
direction or the first direction along the out-
cam(234) when the circuit breaker extends.

7. The safety shutter(20) of claim 6, wherein each of

the in-cam(232) and the out-cam(234) includes an
inclined side face having a predetermined angle rel-
ative to an imaginary straight line along a direction
in which the circuit breaker retracts or extends,
wherein each inclined side face is in contact with at
least a portion of the first plate(320) or the second
plate(330) to guide the sliding of the first plate(320)
or the second plate(330) in the first direction or the
second direction.

8. The safety shutter(20) of claim 7, wherein an angle
defined between the inclined side face of the in-
cam(232) and the imaginary straight line along the
direction in which the circuit breaker retracts or ex-
tends is smaller than an angle defined between the
inclined side face of the out-cam(234) and the imag-
inary straight line.

9. The safety shutter(20) of claim 3, wherein each of
the first plate(320) and the second plate(330) acts
as an electrical insulator.

10. The safety shutter(20) of claim 2, wherein the guide
member(120) includes:

a fixing member(122) coupled to an end of the
guide member(120) to fix the shutter unit(300)
such that the shutter unit(300) is not separated
from the guide member(120); and
an elastic member(124) surrounding the guide
member(120) and providing an elastic force to
move the shutter unit(300) away from the base
unit(100).
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