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(54) MOLDED CASE CIRCUIT BREAKER

(57) A circuit breaker includes a plurality of fixable
bars configured to form fixable contacts, a plurality of
movable bars configured to be rotated through a switch
to be connected to or disconnected with the plurality of
the fixable bars and configured to form movable contacts
opposing the fixable contacts, a plurality of arc chambers
configured to cover contact parts of the plurality of the
fixable bars and the plurality of the movable bars to re-
move an arc being generated on the contact parts, a bot-
tom base configured to separately accommodate the plu-
rality of the movable bars, the plurality of the fixable bars
and the plurality of the arc chambers, each being in a
rotation direction and configured to be integrally molded
and a top base configured to form a pair with the bottom
base to separately seal the plurality of the movable bars,

the plurality of the fixable bars and the plurality of the arc
chambers and to be integrally molded. The circuit breaker
may prevent molten material inflow in a circuit breaker
through a separate seal and insulation of components,
each associated with a phase when a short circuit failure
occurs, may prevent insulating performance decrease
through the molten material inflow, may shorten an arc
extinguishing time by an internal pressure increase
through separately sealing components, each associat-
ed with a phase when a short circuit failure occurs thereby
the circuit breaker may easily ensure short circuit per-
formance, may implement a separate sealing structure
of the components through a vertical integration of a bot-
tom base and a top base, may have a simple structure
and may increase assembly productivity.
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Description

[Technical Field]

[0001] This application relates to a circuit breaker and
more particularly to a circuit breaker that adopts a vertical
coupling structure to seal each of components therein,
each associated with a phase and prevents a molten ma-
terial inflow thereinto to prevent an insulation perform-
ance decrease, the circuit breaker being adopted in an
apparatus which may connect or disconnect a current
path by a manual operation and may automatically dis-
connect a current in an abnormal status such as overload
and short current fault.
[0002] This application relates to a circuit breaker
which particularly in an internal vertical coupling struc-
ture, may fix a plurality of fixable bars to a bottom base
to form fixable contacts, arrange a plurality of movable
bars thereon to form movable contacts and arrange arc
chambers enclosing the fixable contacts and the movable
contacts between the fixable contacts and movable con-
tacts thereby the circuit breaker individually seals a plu-
rality of fixable bars, a plurality of movable bars and a
plurality of arc chambers

[Background Art]

[0003] Korean Patent Publication No.
10-2004-0079825 relates to a safety device of a circuit
breaker. More particularly, the safety device is used to
protect a user from a safety accident that may occur in
a live wire state when external base installation and un-
installation of a plug-in type circuit breaker are in progress
and used to interlock a switch of the circuit breaker in a
trip state.
[0004] Such disclosed technology includes a switch
opening or closing a circuit and a crossbar actuating the
switch at a trip position. In a circuit breaker being installed
at an external base, the circuit breaker includes a pres-
sure trip unit configured to move toward for pressing the
crossbar to rotate a crossbar or for releasing to press the
crossbar in order to actuate the switch to the trip position,
a supporting member configured to be fixed at a bottom
of the circuit breaker, a first lever configured to be rotat-
ably supported by the supporting member and to provide
an actuating force through one direction rotation when
the circuit breaker is installed on an external base and
another direction rotation when the circuit breaker is un-
installed on the external base, a spring configured to pro-
vide elastic force to rotate the first lever toward the an-
other direction, a safety tool assembly wherein one ter-
minal thereof is connected to the first lever and another
terminal thereof being installed to press the pressure trip
unit and wherein the safety tool assembly includes a sec-
ond lever releasing the crossbar to release to press the
pressure trip unit when the first lever rotates toward one
direction and pressing the pressure trip unit to rotatably
press the crossbar to the trip position when the first lever

rotates toward another direction and a projection unit be-
ing projected toward a horizontal direction from the pres-
sure trip unit to receive a pressure from the second lever.
The circuit breaker always maintains a trip state when
the circuit breaker is uninstalled on an external base to
protect a user from a risk of an electric shock in a live
wire state.
[0005] And Korean Utility Model Patent Application No.
20-2004-0035030 discloses a circuit breaker not requir-
ing a separate component that minimizes an emission of
the arc gas being generated in a single-pole breaking
unit through an unintended route and prevents a gas
pressure leakage.
[0006] The circuit breaker includes a fixable contact, a
movable contact, a shaft rotatably supporting the mova-
ble contact, an insulation case rotatably supporting the
shaft and a plurality of single-pole breaking units. In the
circuit breaker, the shaft corresponds to a cylindrical
member and the shaft includes an edge unit projecting
from circumstances to an axis and a rotation axis unit
projecting from a center to the axis. The insulation case
includes a circular raised unit and a bearing groove unit
in order to prevent a gas leakage and rotatably support
the shaft. The circular raised unit has a diameter being
larger than that of the shaft and is raised toward the axis
direction. The bearing groove unit has a predetermined
height from the center of the circular raised unit to the
axis direction to rotatably seal a rotation axis of the shaft.
[0007] And Korean Patent Publication No.
10-2004-0079825 discloses a circuit breaker using a
pressurized gas being generated by an arc generation
thereby the circuit breaker is compact and has high block-
ing performance.
[0008] Such circuit breaker includes a fixable unit, a
movable unit, a case and an exhaust pipe. The fixable
unit has a fixed contact. The movable unit has a movable
contact being connected with or disconnected from the
fixed contact in one terminal thereof and a rotatable mov-
able unit having a rotation center in another terminal
thereof. The case forms a pressure accumulation space
at one side of the arc generating position, the pressure
accumulation space temporarily accumulating a pressu-
rized gas pressurized by an arc and the arc being gen-
erated between the fixed contact and the movable con-
tact when a current cuts off. The exhaust pipe is installed
at another side of the arc generation position in the case
so that the pressurized gas retained in the pressure ac-
cumulation space upon current cut-off is passed through
between the fixed contact and the movable contact.
[0009] As described above, the circuit breaker may
connect or disconnect an electrical path by manual op-
eration or electric operation and may automatically block
a current when an abnormal state such as overload cur-
rent and short current occurs. A molten material may flow
in the circuit breaker in the abnormal state thereby an
insulation performance may be decreased.
[0010] And the conventional circuit breaker assembles
the movable contacts at a side to be sealed and insulated
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thereby the conventional circuit breaker requires sepa-
rate modules for sealing each of components and as-
sembly productivity thereof may be decreased.

[Technical Problem]

[0011] This application proposes to provide a circuit
breaker preventing a molten material inflow thereinto
through a seal and insulation of components, each as-
sociated with a phase when a short circuit failure occurs
and preventing an insulating performance decrease
through the molten material inflow.
[0012] This application proposes to provide a circuit
breaker shortening an arc extinguishing time through
sealing components, each associated with a phase to
increase internal pressure when a short circuit failure oc-
curs thereby the circuit breaker increases short circuit
performance.
[0013] This application proposes to provide a circuit
breaker implementing a sealing structure of components,
each associated with a phase through a vertical integra-
tion of a bottom base and a top base thereby the circuit
breaker has a simple structure and increases assembly
productivity.

[Technical Solution]

[0014] In some embodiments, a circuit breaker in-
cludes a plurality of fixable bars configured to form fixable
contacts, a plurality of movable bars configured to be
rotated through a switch to be connected to or discon-
nected with the plurality of the fixable bars and configured
to form movable contacts opposing the fixable contacts,
a plurality of arc chambers configured to cover contact
parts of the plurality of the fixable bars and the plurality
of the movable bars to remove an arc being generated
on the contact parts, a bottom base configured to sepa-
rately accommodate the plurality of the movable bars,
the plurality of the fixable bars and the plurality of the arc
chambers, each being in a rotation direction and config-
ured to be integrally molded and a top base configured
to form a pair with the bottom base to separately seal the
plurality of the movable bars, the plurality of the fixable
bars and the plurality of the arc chambers and to be in-
tegrally molded.
[0015] In one embodiment, the plurality of the fixable
bars may be separately fixed to the bottom base.
[0016] In one embodiment, the plurality of the fixable
bars may further include members bending the fixable
contacts into U-shape.
[0017] In one embodiment, the plurality of the movable
bars may be connected with a rotation axis providing a
rotation center and a movable axis being connected with
the switch thereby the plurality of the movable bars may
move the movable axis through the switch to rotate the
plurality of the movable bars through the rotation axis.
[0018] In one embodiment, the plurality of the arc
chambers may have a structure layered with a lattice

shaped plate to cover upper sides of the fixable contacts
in the plurality of the fixable bars.
[0019] In one embodiment, the bottom base may in-
clude a fixing unit of the plurality of the fixable bars and
a holding unit of the plurality of the movable bars and the
bottom base may be molded by a curable resin.
[0020] In one embodiment, the top base may may be
divided into a section for separately sealing the plurality
of the fixable bars, the plurality of the movable bars and
the plurality of the arc chambers and the top base may
be molded by the curable resin.
[0021] In one embodiment, the bottom base and the
top base may be vertically linked.
[0022] In one embodiment, the switch may be installed
on an upper side of the top base and rotate the plurality
of the movable bars through the movable axis.

[Technical Effects]

[0023] The circuit breaker and related technologies
may prevent molten material inflow in a circuit breaker
through a separate seal and insulation of components,
each associated with a phase when a short circuit failure
occurs and prevent insulating performance decrease
through the molten material inflow.
[0024] The circuit breaker and related technologies
may shorten an arc extinguishing time by an internal pres-
sure increase through separately sealing components,
each associated with a phase when a short circuit failure
occurs thereby the circuit breaker may easily ensure
short circuit performance.
[0025] The circuit breaker and related technologies
may implement a separate sealing structure of compo-
nents, each associated with a phase through a vertical
integration of a bottom base and a top base thereby the
circuit breaker may have a simple structure and may in-
crease assembly productivity.

[Description of Drawings]

[0026]

FIG. 1 is a perspective diagram illustrating a circuit
breaker according to an example embodiment of the
described technology.
FIG. 2 is an exploded diagram illustrating an internal
structure of a circuit breaker in FIG. 1.
FIG. 3 is a perspective diagram illustrating an as-
sembled form of an internal structure of a circuit
breaker in FIG. 2.
FIG. 4 is an exploded diagram illustrating an actua-
tion method of an internal structure in a circuit break-
er in FIG. 3.
FIG. 5 is an expanded diagram illustrating a plurality
of movable bars in FIG. 1.
FIG. 6 is an expanded diagram illustrating a bottom
base in FIG 1. 1.
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[Mode for Invention]

[0027] The embodiments and the configurations de-
picted in the drawings are illustrative purposes only and
do not represent all technical scopes of the invention, so
it should be understood that various equivalents and
modifications may exist at the time of filing this applica-
tion. Although a preferred embodiment of the disclosure
has been described for illustrative purposes, those skilled
in the art will appreciate that various modifications, ad-
ditions and substitutions are possible, without departing
from the scope and spirit of the invention as disclosed in
the accompanying claims.
[0028] Terms and words used in the specification and
the claims shall be interpreted as to be relevant to the
technical scope of the invention based on the fact that
the inventor may property define the concept of the terms
to explain the invention in best ways.
[0029] The terms "first" and "second" can be used to
refer to various components, but the components may
not be limited to the above terms. The terms will be used
to discriminate one component from the other compo-
nent. For instance, the first component may be referred
to the second component and vice versa without depart-
ing from the right of the disclosure.
[0030] When a component is referred to as being "con-
nected to" or "linked to" another component, the compo-
nent may be directly connected to or linked to another
component or an intervening component may be present
therebetween. In contrast, if a component is referred to
as being "directly connected to" or "directly linked to" an-
other component, an intervening component may not be
present therebetween.
[0031] The terms used in the specification are for the
purpose of explaining specific embodiments and have
no intention to limit the disclosure. Unless the context
indicates otherwise, the singular expression may include
the plural expression. In the following description, the
term "include" or "has" will be used to refer to the feature,
the number, the step, the operation, the component, the
part or the combination thereof without excluding the
presence or addition of one or more features, the num-
bers, the steps, the operations, the components, the
parts or the combinations thereof.
[0032] Unless defined otherwise, the terms including
technical and scientific terms used in this specification
may have the meaning that can be commonly appre-
hended by those skilled in the art. The terms, such as
the terms defined in the commonly-used dictionary, must
be interpreted based on the context of the related tech-
nology and must not be interpreted ideally or excessively.
[0033] FIG. 1 is a perspective diagram illustrating a
circuit breaker according to an example embodiment of
the described technology and FIG. 2 is an exploded di-
agram illustrating an internal structure of a circuit breaker
in FIG. 1.
[0034] Referring to FIG. 1 and FIG. 2, a circuit breaker
100 includes a plurality of fixable bars 110, a plurality of

movable bars 120, a plurality of arc chambers 130, a
bottom base 140, a top base 150 and a switch 160. In
one embodiment, the circuit breaker 100 may actuate
the plurality of the movable bars 120 by a movement of
the switch 160 to connect or disconnect electrical path.
[0035] The plurality of the fixable bars 110 forms fixable
contacts. In one embodiment, the plurality of the fixable
bars 110 may be separately fixed into a fixing unit 141
of the bottom base 140. Also, the plurality of the fixable
bars 110 may further include members bending the fix-
able contacts into U-shape.
[0036] The U-shape may wind current flow direction of
the plurality of the fixable bars 110 and the plurality of
the movable bars 120 to increase electric repulsion be-
tween the plurality of the fixable bars 110 and the plurality
of the movable bars 120 in abnormal state.
[0037] FIG. 3 is a perspective diagram illustrating an
assembled form of an internal structure of a circuit break-
er in FIG. 2 and FIG. 4 is an exploded diagram illustrating
an actuation method of an internal structure in a circuit
breaker in FIG. 3.
[0038] In FIG. 3 and FIG. 4, an internal structure of the
circuit breaker 100 includes the plurality of the fixable
bars 110, the plurality of the movable bars 120, the plu-
rality of the arc chambers 130, the bottom base 140, the
top base 150 and the switch 160.
[0039] The plurality of the fixable bars 110 is projected
between the bottom base 140 and the top base 150. In
one embodiment, the plurality of the fixable bars 110 is
projected through a groove formed by the bottom base
140. Projected parts of the plurality of the fixable bars
110 may be connected with external electrical path.
[0040] When the switch 160 is rotated to clockwise di-
rection, the plurality of the movable bars 120 is rotated.
Rotations of the plurality of the movable bars 120 are
rotated at a rotation axis 121 to cause a movable axis
122 to lift the plurality of the movable bars 120.
[0041] As a result, when the switch 160 is rotated to
clockwise direction, the plurality of the movable bars 120
is rotated to a clockwise direction to electrically discon-
nect the plurality of the fixable bars 110 and the plurality
of the movable bars 120. In this case, an arc may be
generated but the plurality of the arc chambers 130 may
extinguish an arc.
[0042] On the other hand, when the switch 160 is ro-
tated to counterclockwise direction, the plurality of the
movable bars 120 is rotated. Rotations of the plurality of
the movable bars 120 are rotated at the rotation axis 121
to cause a movable axis 122 to lower the plurality of the
movable bars 120.
[0043] Therefore, when the switch 160 is rotated to
counterclockwise direction, the plurality of the movable
bars 120 is rotated to counterclockwise direction to elec-
trically connect the plurality of the fixable bars 110 and
the plurality of the movable bars 120. In this case, an arc
may be generated but the plurality of the arc chambers
130 may extinguish an arc.
[0044] FIG. 5 is an expanded diagram illustrating a plu-
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rality of movable bars in FIG. 1. In FIG. 1, FIG.2 and FIG.
5, the plurality of the movable bars 120 may be rotated
through the switch 160 to be connected or disconnected
with the plurality of the fixable bars 110 and may form
movable contacts opposing the fixable contacts.
[0045] In one embodiment, the plurality of the movable
bars 120 may be linked with the rotation axis 121 provid-
ing a rotation center and the movable axis 122 being
connected with the switch 160 and may move the mov-
able axis 122 through the switch 160 to rotate the plurality
of the movable bars 120 at the rotation axis 121.
[0046] The plurality of the arc chambers 130 covers
contact parts of the plurality of the fixable bars 110 and
the plurality of the movable bars 120 to extinguish an arc
being generated on the contact parts. In one embodi-
ment, the plurality of the arc chambers 130 may have a
structure layered with a lattice shaped plate to cover up-
per sides of the fixable contacts in the plurality of the
fixable bars 110.
[0047] FIG. 6 is a an expanded diagram illustrating a
bottom base in FIG 1. In FIG. 1, FIG.2 and FIG. 6, the
bottom base 140 may separately accommodate the plu-
rality of the fixable bars 110 and the plurality of the mov-
able bars 120 to be integrally molded. In one embodi-
ment, the bottom base 140 may include the fixing unit
141 of the fixable bar and a holding unit 142 of a movable
bar and may be integrally molded by a curable resin to
have a hard strength.
[0048] The top base 150 may form a pair with the bot-
tom base 140 and may separately seal the plurality of
the fixable bars 110, the plurality of the movable bars 120
and the plurality of the arc chambers 130 to be integrally
molded. In one embodiment, the top base 150 may be
divided into a section for separately sealing the plurality
of the fixable bars 110, the plurality of the movable bars
120 and the plurality of the arc chambers 130 and may
be integrally molded by the curable resin to have a hard
strength.
[0049] In one embodiment, the bottom base 140 and
the top base 150 may be divided into a section to sepa-
rately accommodate the plurality of the fixable bars 110,
the plurality of the movable bars 120 and the plurality of
the arc chambers 130 and may be vertically linked to
separately seal components, each associated with a
phase.
[0050] A structure for separately sealing the compo-
nents, each associated with a phase though the vertical
link may shorten the arc extinguishing time according to
an internal pressure increase thereby the structure may
easily ensure short circuit performance when a short cir-
cuit fault occurs and may increase assembly productivity
due to simplicity.
[0051] The switch 160 includes a movable axis con-
necting unit 161 linked with the movable axis 122. In one
embodiment, the switch 160 may move the movable axis
122 through the movable axis connecting unit 161 to ro-
tate the plurality of the movable bars 120 at the rotation
axis 121.

[0052] Although embodiments have been described
with reference to a number of illustrative embodiments
thereof, it should be understood that numerous other
modifications and embodiments can be devised by those
skilled in the art that will fall within the spirit and scope
of the principles of this disclosure.

Claims

1. A circuit breaker comprising:

a plurality of fixable bars configured to form fix-
able contacts;
a plurality of movable bars configured to be ro-
tated through a switch to be connected to or dis-
connected with the plurality of the fixable bars
and configured to form movable contacts oppos-
ing the fixable contacts;
a plurality of arc chambers configured to cover
contact parts of the plurality of the fixable bars
and the plurality of the movable bars to remove
an arc being generated on the contact parts;
a bottom base configured to separately accom-
modate the plurality of the movable bars, the
plurality of the fixable bars and the plurality of
the arc chambers, each being in a rotation di-
rection and configured to be integrally molded;
and
a top base configured to form a pair with the
bottom base to separately seal the plurality of
the movable bars, the plurality of the fixable bars
and the plurality of the arc chambers and to be
integrally molded.

2. The circuit breaker of claim 1, wherein the plurality
of the fixable bars is separately fixed to the bottom
base.

3. The circuit breaker of claim 2, wherein the plurality
of the fixable bars further includes members bending
the fixable contacts into U-shape.

4. The circuit breaker of claim 1, wherein the plurality
of the movable bars is connected with a rotation axis
providing a rotation center and a movable axis being
connected with the switch whereby the plurality of
the movable bars moves the movable axis through
the switch to rotate the plurality of the movable bars
through the rotation axis.

5. The circuit breaker of claim 1, wherein the plurality
of the arc chambers has a structure layered with a
lattice shaped plate to cover upper sides of the fix-
able contacts in the plurality of the fixable bars.

6. The circuit breaker of claim 1, wherein the bottom
base includes a fixing unit of the plurality of the fixable
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bars and a holding unit of the plurality of the movable
bars and wherein the bottom base is integrally mold-
ed by a curable resin.

7. The circuit breaker of claim 1, wherein the top base
is divided into a section for separately sealing the
plurality of the fixable bars, the plurality of the mov-
able bars and the plurality of the arc chambers and
wherein the top base is integrally molded by the cur-
able resin.

8. The circuit breaker of claim 6 or 7, wherein the bottom
base and the top base are vertically linked.

9. The circuit breaker of claim 1, wherein the switch is
installed on an upper side of the top base and rotates
the plurality of the movable bars through the movable
axis.
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