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(57) Disclosed are a trip device module and a circuit
breaker having the same, the trip device module includ-
ing: a case (141) having first and second arm receiving
pockets (148,149) to receive and accommodate driving
arms disposed at a main shaft of various different inter-
phase spacings; an actuator (161) received in the case
and having an output portion drawn out or introduced
thereinto when the overcurrent relay outputs the trip sig-
nal; a reset plate (171) installed in the case to interwork

with the main shaft (111) so as to initialize the output

portion of the actuator; and a trip slider (181) configured
to allow the switching mechanism to perform the tripping
operation when the actuator performs the trip operation,
whereby the same trip device module can be commonly
used for devices with different inter-phase spacings, and
a compact configuration and operational reliability can
be ensured.

Trip device module and circuit breaker implementing the same
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Description
BACKGROUND OF THE INVENTION
1. Field of the Invention

[0001] The present invention relates to a trip device
module and a circuit breaker implementing the same,
and particularly, to a trip device module which is usable
in devices having different spacings between the phases,
and to a circuit breaker implementing the same.

2. Background of the Invention

[0002] A so-called circuit breaker refers to an electric
protection apparatus which is installed between an elec-
trical power source and load equipmentin order to protect
the load equipment and a supply line from a fault current
(a short circuit, excess current due to an earth fault, etc.)
which may occur in an electrical circuit.

[0003] A circuit breaker includes a switching mecha-
nism for switching a fixed contactor and a movable con-
tactor, an overcurrent relay for detecting a fault current
and outputting a trip command so as to block the con-
ducting of excess current, and a trip device module dis-
posed between the switching mechanism and the over-
current relay for generating a mechanical manipulation
force when the overcurrent relay outputs the trip com-
mand and transferring the mechanical manipulation force
to the switching mechanism.

[0004] Also, the circuit breaker includes other devices
for executing additional functions, such as a trip alarming
function for externally informing when a trip function of
the trip device module is performed, and a time delay
output function for allowing the excess current relay to
perform an MCR (Making Current Release).

[0005] However, in the related art circuit breaker, the
different spacing between each phase (e.g., R, STor N
phase) according to the breaking capacity of each device
makes itimpossible to commonly use the trip device mod-
ule.

[0006] Inaddition, since the other devices for perform-
ing the additional functions, i.e., the trip alarming function
and the time delay output function should be installed in
a main body of the circuit breaker, the main body of the
circuit breaker may be increased in size and a great deal
of time and effort is required for their assembly. Further-
more, upon the synchronization or interworking with each
device, it is difficult to enhance the operational reliability
of the circuit breaker.

SUMMARY OF THE INVENTION

[0007] Therefore, to solve those problems of the relat-
ed art, it is an object of the present invention to provide
a trip device module which is usable in other devices
having different spacings between the phases, and a cir-
cuit breaker adopting the same.
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[0008] It is another object of the present invention to
provide a trip device module which is capable of imple-
menting a compact configuration and enhancing opera-
tional reliability, and a circuit breaker adopting the same.
[0009] To achieve these and other advantages and in
accordance with the purpose of the presentinvention, as
embodied and broadly described herein, there is provid-
ed a trip device module, which is adopted to be disposed
between an overcurrent relay and a switching mecha-
nism for switching on or off contactors to be connected
to the switching mechanism and which generates a ma-
nipulation force when the overcurrent relay outputs a trip
signal to allow the switching mechanism to perform a
tripping operation, the trip device module including: a
case having first and second arm receiving pockets to
receive driving arms disposed at a main shaft with various
different inter-phase spacings, an actuator received in
the case and having an output portion drawn out or in-
troduced thereinto when the overcurrent relay outputs
the trip signal, a reset plate installed in the case to inter-
work with the main shaft so as to initialize the output
portion of the actuator, and a trip slider configured to allow
the switching mechanism to perform the tripping opera-
tion when the actuator performs a tripping operation.
[0010] The driving arms may include a reset plate driv-
ing arm disposed to be contacted by the reset plate and
movable contactor driving arms connected to the mova-
ble contactor. The reset plate driving arm may be re-
ceived in the first arm receiving pocket and the movable
contactor driving arms may be received in the second
arm receiving pocket.

[0011] The driving arms may be connected to the mov-
able contactor as well as coming into contact with the
reset plate, and be received in the first arm receiving
pocket.

[0012] The trip device module may further include an
actuator reset unit for interworking with the reset plate to
reset the actuator to its initial position.

[0013] The actuator reset unit may include a slider dis-
posed at one side of the reset plate to be movable by
being pressed upon when the reset plate is rotated, and
a reset arm having one side contacted by the slider so
as to be rotated and the other side pressing upon the
mover of the actuator so as to reset the actuator to its
initial position.

[0014] The slider may include a housing, and a reset
pin protruding from the housing so as to be in contact
with the reset arm.

[0015] The actuator reset unit may further include a
smoothing member disposed between the reset plate
and the mover of the actuator and being compressed
after the mover of the actuatoris resettoitsinitial position.
[0016] The trip device module may further include a
time delay output device interworking with the main shaft
to output a signal with a preset time delay after the fixed
contactor and the movable contactor come into contact
with each other.

[0017] The time delay output device may include a
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switch disposed at one side of the main shaft, a delay
member disposed between the main shaft and the switch
to be rotated by interworking with the rotation of the main
shaft and configured to operate the switch with a preset
delay time after the fixed contactor and the movable con-
tactor come into contact with each other, and a delay
member spring having one end connected to the delay
member so as to apply an elastic force in a direction such
that the delay member is urged into contact with the
switch when the main shaft is rotated in a closing direc-
tion, and to apply an elastic force in a direction such that
the delay member is kept spaced apart from the switch
when the main shaft is rotated in an opening direction.
[0018] The trip device module may further include an
overcurrent relay interworking trip device interworking
with the detachment of the overcurrent relay to allow the
switching mechanism to be tripped.

[0019] The overcurrent relay interworking trip device
may include a rotational shaft portion rotatably installed
at the trip device module, an operation arm extending in
a radial direction from one region of the rotational shaft
portion to come into contact with the overcurrent relay,
a driving arm extending from another region of the rota-
tional shaft portion so as to be rotated simultaneously
with the rotational shaft portion for thereby pressing upon
the trip device module to perform the trip operation, and
an elastic member configured to apply an elastic force in
a direction such that the operation arm is urged into con-
tact with the overcurrent relay.

[0020] The trip slider may be provided with a driving
protrusion protruding to come into contact with the driving
arm.

[0021] A guiding portion may be formed in the case to
guide the overcurrent relay.

[0022] The trip device module may further include a
trip signal output device interworking with the actuator to
output a trip signal to the exterior when the actuator per-
forms the trip operation.

[0023] The trip signal output device may include a
switch configured to output a signal upon being contact-
ed, and an interworking member interworking with the
trip slider to come into contact with the switch when the
trip slider is at a trip position.

[0024] Thetrip signal output device may furtherinclude
a contact piece interposed between the interworking
member and the switch.

[0025] The trip device module may further include a
reset unit configured to reset the trip signal output device
to its initial position.

[0026] The trip device module may further comprise a
pressing slider slidably disposed at one side of the trip
slider to press the trip slider towards a trip position, and
a trip slider spring configured to apply an elastic force so
as to move the pressing slider towards the trip position,
wherein the reset unit may include a reset arm disposed
at one side of the pressing slider to be rotatable between
the trip position and a closing position, and configured to
move the pressing slider to the closing position.
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[0027] The trip device module may further include a
latch member rotatable between a fixing position of fixing
the pressing slider to the closing position and a release
position of releasing the fixed pressing slider, and a latch
member spring configured to apply an elastic member
such that the latch member is rotated towards the fixing
position, wherein the trip slider may be reset to the closing
position by the latch member when the pressing slider is
at the trip position.

[0028] The reset unit may further include a reset rod
protruded by interworking with the reset arm to be ex-
posed from one side of the overcurrent relay to the ex-
terior, and resetting the reset arm to the closing position
upon being pressed.

[0029] The reset unit may further include a reset rod
spring configured to apply an elastic force such that the
reset rod is moved toward the reset arm.

[0030] The resetunit may further include a reset button
installed to have one region thereof exposed to the out-
side and another region thereof coupled to the reset rod.
[0031] The trip device module may further include a
time delay output device interworking with the main shaft
to output a signal with a preset time delay after the fixed
contactor comes into contact with the movable contactor,
an overcurrent relay interworking trip device interworking
with the detachment of the overcurrent relay to allow the
switching mechanism to be tripped, and a trip signal out-
put device interworking with the actuator to output a trip
signal to the exterior when the actuator performs the trip
operation.

[0032] A circuit breaker implementing such a trip de-
vice module may include a circuit breaker main body in-
cluding a fixed contactor and a movable contactor, a main
shaft, and a switching mechanism interworking with the
main shaft and the movable contactor to switch on or off
the fixed contactor and the movable contactor, an over-
currentrelay coupled tothe main body of the circuit break-
er to detect a fault current, and the aforesaid trip device
module interposed between the overcurrent relay and
the switching mechanism.

[0033] The circuit breaker may further include an ac-
tuator reset unit interworking with the reset plate to reset
the actuator to its initial position.

[0034] The circuit breaker may further include a time
delay output device interworking with the main shaft to
output a signal with a preset time delay after the fixed
contactor comes in contact with the movable contactor.
[0035] The circuit breaker may further include an over-
current relay interworking trip device interworking with
the detachment of the overcurrent relay to allow the
switching mechanism to be tripped.

[0036] The circuit breaker may further include a trip
signal output device interworking with the actuator to out-
putatrip signal to the exterior when the actuator performs
a trip operation.

[0037] The circuit breaker may further include a time
delay output device interworking with the main shaft to
output a signal with a preset time delay after the fixed
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contactor comes in contact with the movable contactor,
an overcurrent relay interworking trip device interworking
with the detachment of the overcurrent relay to allow the
switching mechanism to be tripped, and a trip signal out-
put device interworking with the actuator to output a trip
signal to the exterior when the actuator performs a trip
operation.

[0038] The foregoing and other objects, features, as-
pects and advantages of the present invention will be-
come more apparent from the following detailed descrip-
tion of the present invention when taken in conjunction
with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0039] The accompanying drawings, which are includ-
ed to provide a further understanding of the invention and
are incorporated in and constitute a part of this specifi-
cation, illustrate embodiments of the invention and to-
gether with the description serve to explain the principles
of the invention.

[0040] In the drawings:

Figure 1 is a perspective view showing the exterior
of a circuit breaker having a trip device module in
accordance with one embodiment of the present in-
vention;

Figure 2 is a perspective view of the interior of the
circuit breaker of Figure 1;

Figure 3 is a side view showing an installed state of
the trip device module of Figure 1;

Figure 4 is a perspective view of the trip device mod-
ule of Figure 1;

Figure 5 is a perspective exploded view of the trip
device module of Figure 1;

Figure 6 and 7 are perspective views respectively
showing a usage state of the trip device module of
Figure 3;

Figure 8 is a perspective view showing an area of
an actuator of Figure 3;

Figure 9 is a side view of the actuator Figure 8;
Figure 10 is a schematic view for describing an op-
eration of the actuator of Figure 8;

Figure 11 is a side view showing a time delay output
device of the trip device module of Figure 5;

Figure 12 is a perspective view showing a coupled
state of the time delay output device of Figure 11;
Figure 13 is afront view showing an overcurrent relay
interworking trip device of the trip device module of
Figure 3;

Figure 14 is a side view showing a trip position of a
trip signal output device of Figure 3;

Figure 15 is a side view for describing the operation
of the overcurrent relay interworking trip device of
Figure 13; and

Figure 16 is a front view showing an installed state
of the trip signal output device of the trip device mod-
ule of Figure 2.
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DETAILED DESCRIPTION OF THE INVENTION

[0041] Description will now be given in detail of a trip
device module and a circuit breaker implementing the
same according to the present invention, with reference
to the accompanying drawings.

[0042] AsshowninFigs. 1to 3, the circuit breaker hav-
ing the trip device module may include a main body 110
disposing a fixed contactor and a movable contactor
therein, a main shaft 111, and a switching mechanism
117 interposed between the movable contactor and the
main shaft 111 to switch the fixed contactor and the mov-
able contactor on or off, a front surface cover 120 coupled
onto the front surface of the main body 110, an overcur-
rentrelay 131 coupled to the front surface cover 120 such
that its front surface can be exposed and for detecting a
fault current and outputting a trip signal (command), and
a trip device module 140 having an actuator 161 which
generates a manipulation force when the overcurrent re-
lay 131 outputs the trip signal so as to be couplable to
the main shaft 111 having different inter-phase spacings.
[0043] An opening 122 is formed in the front surface
cover 120 to expose the overcurrent relay 131 to the ex-
terior. A trip button 125 and a closing button 126 are
respectively provided at the front surface cover 120 so
as to manually switch the switching mechanism 117 on
or off.

[0044] The trip device module 140 is installed at the
rear side of the overcurrent relay 131. The switching
mechanism 117 is disposed at one side of the trip device
module 140 to thusly perform a tripping operation of the
fixed contactor and the movable contactor according to
the trip command upon detecting a fault current of the
overcurrent relay 131.

[0045] As shown in Figs. 4 and 5, the trip device mod-
ule 140 may include a case 141 having first and second
arm receiving pockets 148 and 149 (refer to Figs. 6 and
7) recessed and sized so as to accommodatingly receive
driving arms disposed the main shaft 111 with various
inter-phase spacings, an actuator 161 received in the
case 141to generate a manipulation force when the over-
currentrelay 131 outputs the trip signal, areset plate 171
installed in the case 141 to interwork with the main shaft
111 so as to initialize an output portion of the actuator
161, and a trip slider 181 slidable along the case 141 and
connected to the switching mechanism 117 so as to allow
the tripping operation of the switching mechanism 117
when the actuator 161 performs a tripping operation.
[0046] The trip device module 140 may further include
atime delay output device 250 interworking with the main
shaft 111 to output a signal with a preset time delay after
the fixed contactor comes in contact with the movable
contactor, an overcurrent relay interworking trip device
280 interworking with the detaching of the overcurrent
relay 131 to allow the switching mechanism 1117 to be
tripped, and a trip signal output device 290 interworking
with the actuator 161 to output a trip signal to the exterior
when the actuator 161 performs the trip operation.
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[0047] The case 141 may include a case main body
142ahaving an opened receiving space therein and hav-
ing an opening at its front side, and a case cover 142b
for being integrally fixed to the case main body 142a by
plural screws 143 so as to close the opening at the front
side of the case main body 142a.

[0048] The case mainbody 142a may be provided with
guiding portions 150 to slidably guide the overcurrent re-
lay 131 whenthe overcurrentrelay 131 is detached. Rails
133 (refer to Fig. 14) are respectively disposed at both
side surfaces of the overcurrent relay 131 to be slidably
received in the guiding portions 150.

[0049] The main shaft 111 may include a plurality of
movable contactor driving arms for driving the movable
contactor of each phase spaced apart from each other
to have different inter-phase spacings, and a switching
mechanism driving arm connected to the switching
mechanism 117. As shown in Fig. 6, a plurality of movable
contactor driving arms 113 with a relatively short inter-
phase spacing L1 are arranged at intervals along a first
main shaft 112a having a relatively small capacity (e.qg.,
2000A). As shown in Fig. 7, a plurality of movable con-
tactor driving arms 113 with a relatively long inter-phase
distance L2 are arranged at intervals along a second
main shaft 112a having arelatively greater capacity (e.qg.,
4000A).

[0050] Also, the second main shaft 112b is configured
such that a reset plate driving arm 114 is spaced apart
from the movable contactor driving arms 113 due to its
relatively long inter-phase spacing. The first main shaft
112a may not separately have any reset plate driving
arm because the movable contactor driving arms 113
drive the movable contactor and the reset plate 171.
Therefore, the second arm receiving pocket 149 exists
as an empty space. Hereinafter, the first main shaft 112a
(hereinafter, called the main shaft 111) at which the reset
plate driving arm and the movable contactor driving arms
are integrated with each other will be exemplarily de-
scribed.

[0051] The actuator 161 which generates a manipula-
tion force when the overcurrent relay 131 outputs the trip
command and the reset plate 171 rotated by interworking
with the main shaft 111 to reset an operation portion of
the actuator 161 are installed in the case 141.

[0052] AsshowninFigs. 8to 10, the actuator 161 may
include a stator 162 which generates a magnetic force
when power is applied thereto, a mover 165 protruded
by the magnetic force of the stator 162, and a spring 169
which applies an elastic force in a direction such that the
mover 165 is urged to be protruded. The stator 162 may
include a case 163 and a coil 164 disposed inside the
case 163. An operation portion 167 interworking with the
mover 165 is installed at one end of the actuator 161.
The operation portion 167 is composed of two parts,
which are both protruded toward the reset plate 171 when
the mover 165 is protruded.

[0053] One end portion of the reset plate 171 is pivot-
ably disposed on a rotation shaft 173, and a curved end
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portion 174 which drives the time delay output device
250 is formed at the other end portion of the reset plate
171. Circlips 176 are coupled to both ends of the rotation
shaft 173. A reset arm portion 175 is curvedly formed at
the side portion of the reset plate 171 at an end of the
rotational shaft 173 such that it can press upon one of
the operation portions 167 of the actuator 161 to return
the actuator 161 to its initial position.

[0054] An actuator reset unit 230 is provided between
the main shaft 111 and the actuator 161 to reset (return)
the actuator 161 to its initial position. The actuator rest
unit 230 may include the reset plate 171 interworking with
the main shaft 111, a slider 231 disposed at one side of
the reset plate 171 and pressed to be moved when the
reset plate 171 is rotated, and a reset arm 238 having
one end contacted by the slider 231 to be rotated and
the other side pressing upon the mover 165 of the actu-
ator 161 to reset the actuator 161 to its initial position.
The reset arm 238 may be provided with a reset spring
239 which applies an elastic force to the reset arm 238
to urge it towards its initial position.

[0055] As shown in Fig. 9, the slider 231 may include
a housing 233, a reset pin 235 coupled to be drawn out
of or introduced into the housing 233, and a smoothing
member 237 disposed in the housing 233 to be expanded
or contracted and implemented as a compression coll
spring for pressing upon the reset pin 235 to urge it to be
drawn out of the housing 233. Here, the housing 233 is
pressed when the reset plate 171 is rotated and guided
by the guiding portion (not shown) formed in the case
141 to be linearly moved toward the reset arm 238.
[0056] As shown in Figs. 4 and 5, a trip slider 181 is
disposed in a lengthwise direction at a side portion of the
case 141 to be slidable between a closing position and
a trip position. A receiving portion 183 is formed at one
region of the trip slider 181 to receive a part of the switch-
ing mechanism 117. Hereby, the switching mechanism
117 is restricted in a standby state from performing the
tripping operation. When the trip slider 181 is moved to
the trip position, the part of the switching mechanism 117
contacted in the receiving portion 183 is pressed upon
tobe movable, and thereby its restricted state is released.
Accordingly, the switching mechanism 117 can immedi-
ately perform the tripping operation. A guide slot 185 hav-
ing a long shape is formed in the trip slider 181 to receive
guide pins 146 protruded from a side portion of the case
141. One end portion of the trip slider 181 is in contact
with the operation portion 167. A pressing slider 191 for
pressing the trip slider 181 towards the trip position is
disposed at one end of the trip slider 181 alongside the
trip slider 181.

[0057] A guide slot 195 having a long shape is formed
in the pressing slider 191 to receive the guide pins 146
protruded at the case 141. A pressing slider spring 197
which applies an elastic force to urge the pressing slider
191 towards the trip position is connected to one end of
the pressing slider 191. A contact portion 196 which con-
tacts the trip slider 181 to press upon the same is formed
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at the pressing slider 191.

[0058] A latch member 211 is disposed at one side of
the pressing slider 191 to fix the pressing slider 191 in
the closing position. The latch member 211 is installed
to be rotatable between a fixing position of fixing the
pressing slider 191 and a release position of releasing
the fixed pressing slider 191. The latch member 211 is
rotated centering around a rotational shaft 213 formed in
its central portion. A washer 217 and circlips 218 are
provided on the rotational shaft 213 to fix the latch mem-
ber 211. A stopping protrusion 215 is formed at one end
of the latch member 211 and is insertable into the fixing
groove 193 formed in the pressing slider 191 to be en-
gaged therewith. The other end of the latch member 211
is in contact with the operation portion 167 of the actuator
161. A latch member spring 219 is provided at the latch
member 211 to reset the latch member 211 into its initial
position. The latch member 211 is pressed by the oper-
ation portion 167 to be rotated to the release position
when the actuator 161 performs the trip operation. Ac-
cordingly, the pressing slider 191 is allowed to be moved
to the trip position. Also, when the actuator 161 is reset
to its initial position by the actuator reset unit 230, the
latch member 211 moves the trip slider 181 to the trip
position by the urging force of the latch member spring
219.

[0059] As shown in Figs. 11 and 12, the time delay
output device 250 is used for performing a so-called MCR
(Making Current Release) function such that the over-
current relay 131 sets a current value to prevent a high
current from being introduced to a load side and detects
the introduced current to thereby instantaneously open
the breaker upon the introduction of a high current which
is greater than the preset current value. That is, in order
forthe overcurrentrelay 131 to performthe MCR function,
it is required to distinguish two cases, namely, a case
where a fault current is blocked (i.e., the fixed contactor
and the movable contactor are separated) when the cir-
cuit breaker is closed and a case where a fault current
is tripped when the circuit breaker is closed (i.e., the fixed
contactor and the movable contactor are contacted) on
a line (or path) at which the circuit breaker has been bro-
ken due to a previously occurred fault. In order to distin-
guish such two cases, the time delay output device 250
outputs a contact signal with a constant time delay after
the fixed contactor and the movable contactor come into
contact with each other.

[0060] As shown in Fig. 11, the time delay output de-
vice 250 may include a switch 251 disposed to one side
of the main shaft 111 to switch the fixed contactor and
the movable contactor on or off, a delay member 261
disposed between the main shaft 111 and the switch 251
S0 as to be rotatable by interworking with the rotation of
the main shaft 111, and operating the switch 251 with a
preset time delay after the fixed contactor and the mov-
able contactor come in contact with each other, and a
delay member spring 270 having one end connected to
the delay member 261 such that it can apply an elastic
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force in a direction that the delay member 261 urged into
contact with the switch 251 when the main shaft 111 is
rotated in a closing direction and apply an elastic force
to keep the delay member 261 spaced apart from the
switch 251 when the main shaft 11 is rotated in an open-
ing direction.

[0061] Referring to Fig. 5, the switch 251 is installed
in the case 141, and the delay member 261 is rotatably
installed at one side of the switch 251. A contactor 253
(refer to Fig. 11) is disposed at one side of the switch
251. A stopper 255 which restricts the rotation of the delay
member 261 is formed at an upper region of the switch
251. The delay member spring 270 is connected to one
side of the delay member 261.

[0062] The delay member 261 may include a rotation
shaft 263 disposed alongside of the main shaft 111, a
first contact portion 265 extending to one end from the
rotation shaft 263 to be contacted by the switch 251, and
a second contact portion 268 extending to the other end
from the rotation shaft 263 and rotated together with the
first contact portion 265. The second contact portion 268
may include a rounded portion 266 such that it can
smoothly come in contact with the curved end portion
174 of the reset plate 171 when the main shaft 111 is
rotated in the opening direction. Here, when the delay
member 261 is rotated by passing through a dead point
of the spring by an external force or the like in a direction
to be brought close to the switch 251, the curved end
portion 174 is in contact with the rounded portion 266 to
thereby restrict the rotation of the delay member 261. In
addition, the curved end portion 174 is formed to be in-
clined with respect to the delay member 261. This is so
configured as to always ensure a constant time delay.
To this end, when the main shaft 111 is rotated from the
opening position to the closing position, the reset plate
171 is rotated by an elastic urging force of the reset plate
spring 178, which then contacts the curved end portion
174 with the rounded portion 266, resulting in rotating
the delay member 261 in a direction of being spaced
apart from the switch 251.

[0063] The delay member spring 270 which applies
the elastic force to rotate the delay member 261 is con-
nected to one region of the delay member 261, namely,
to the first contact portion 265. The delay member spring
270 applies an elastic force in a direction that the delay
member 261 is urged into contact with the switch 251
when the main shaft 111 is at the closing position, while
applying an elastic force in a direction such that the delay
member 261 is kept spaced apart from the switch 251
because the delay member 261 is rotated by passing
through the dead point of the delay member spring 270
when the main shaft 111 is at the opening position.
[0064] Referring to Fig. 3, an overcurrent relay inter-
working trip device 280 is installed at the rear side of the
overcurrent relay 131 so as to allow the performing of
the tripping operation, by which the fixed contactor and
the movable contactor are separated from each other,
by interworking with the detachment of the overcurrent
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relay 131.

[0065] As shown in Figs. 13 to 15, the overcurrent in-
terworking trip device 280 may include a rotational shaft
portion 283 rotatably installed at the trip device module
140, an operation arm 285 extending along a radial di-
rection from one region of the rotational shaft portion 283
to be in contact with the overcurrent relay 131, a driving
arm 287 extending from the other region of the rotational
shaft portion 283 to be simultaneously rotated when the
rotational shaft portion 283 is rotated, to accordingly
press upon the driving protrusion 188 of the trip slider
181, by which the trip device module 140 is pressed upon
to perform the tripping operation, and an elastic member
289 for applying an elastic force in a direction that the
operation arm 285 is urged into contact with the overcur-
rent relay 131.

[0066] The rotational shaft portion 283 is rotatably in-
stalled at the front surface of the case 141 of the trip
device module 140 in a widthwise direction of the case
141. The operation arm 285 which is protruded in a radial
direction of the rotational shaft portion 283 to be in contact
with the overcurrent relay 131 is rotatably formed at one
region of the rotational shaft portion 283. The driving arm
287 is formed at the other region of the rotational shaft
portion 283. The driving arm 287 is in contact with the
trip slider 181 to allow the trip slider 181 to be moved to
the trip position.

[0067] The driving arm 287 extends to be in contact
with the driving protrusion 188 of the trip slider 181 to
thusly press upon the trip slider 181. The elastic member
289is disposed at the rotational shaft portion 283 to apply
an elastic force in a direction such that the rotational shaft
portion 283 comes in contact with the overcurrent relay
131. The elastic member 289 accumulates an elastic
force when the overcurrent relay 131 is attached, and
rotates the driving arm 287 by the accumulated elastic
force when the overcurrent relay 131 is detached. Ac-
cordingly, the trip slider 181 is moved to the trip position,
by which the movement of the switching mechanism 117
is operated to perform the tripping operation.

[0068] On the other hand, a PCB (Printed Circuit
Board) 144 connected to the overcurrent relay 131 is
fixed to a lower region in the case 141 by screws 147.
The PCB 144 is provided with a connector 145 for being
connected to the overcurrent relay 131 (refer to Fig. 5).
[0069] AsshowninFigs. 12 and 16, the trip signal out-
put device 290 interworks with the actuator 161 operated
when the overcurrent relay 131 outputs a trip command
to externally display that the actuator 161 has performed
the trip operation.

[0070] The trip signal output device 290 of the trip de-
vice module 140 may include a switch 293 for outputting
asignal upon being contacted, and an interworking mem-
ber 313 contacted by the switch 293 when the trip slider
181 is at the trip position.

[0071] The switch 293 is receivably installed at one
side of the actuator 161 in the case 141, and contactors
295 which are contacted upon being pressed upon are
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formed at one side of the switch 293. The interworking
member 313 may include a rotational shaft 315 at its
center, and two arm portions 317 extending in different
directions from the rotational shaft 315. The two arm por-
tions 317 respectively extend toward the switch 293 and
toward the trip slider 181. A contact piece 319 is disposed
between the contactors 295 and the interworking mem-
ber 313 to uniformly press upon the contactors 295. A
pressing rod 187 extends at the trip slider 181 to press
upon the arm portion 317 of the interworking member
313 for rotation when the trip slider 181 is moved to the
trip position.

[0072] Onthe other hand, as shown in Figs. 14 and15,
a reset unit 320 is installed at one side of the case 141
to reset the trip signal output device 290 to its initial po-
sition. The reset unit 320 of the trip signal output device
290 may include a reset arm 321 disposed at one side
of the pressing slider 191 to be rotatable between the trip
position and the closing position so as to move the press-
ing slider 191 to the closing position, and a reset rod 331
protruded by interworking with the reset arm 321 to be
exposed from one side of the overcurrent relay 131 to
the exterior, and resetting the resetarm 321 to the closing
position upon being pressed.

[0073] Theresetarm 321 mayinclude arotational shaft
323 at its central portion, and two arm portions 325 re-
spectively extending in different directions from each oth-
er. Circlips 327 and a washer 328 for coupling the reset
arm 321 are coupled to the rotational shaft 323. A front
end portion of the reset rod 331 extends forwardly from
the circuit breaker main body 110. A reset rod spring 337
is provided at the reset rod 331 to apply an elastic force
such that the reset rod 331 can be moved toward the
reset arm 321. As shown in Fig. 1, a reset button 335 is
provided at the front end portion of the reset rod 331 so
as to operate the reset rod 331 in a pressing manner.
Here, theresetarm 321 may be configured to be operated
by a motor. Also, the front end portion of the reset arm
331 may be configured to be directly exposed externally.
[0074] With this configuration, when the overcurrent
relay 131 outputs a trip command, the actuator 161 gen-
erates a magnetic force as power is applied to the stator
162, and the mover 165 is protruded by the magnetic
force. When the mover 165 is protruded, then the oper-
ation portion 167 interworks to be moved to the trip po-
sition. At that moment, the latch member 211 is pressed
by the operation portion 167 to be rotated to the release
position.

[0075] When the latch member 211 is rotated, the
pressing slider 191 is moved to the trip position by the
elastic force of the pressing slider spring 197. Accord-
ingly, the trip slider 181 is pressed to be moved to the
trip position. The movement of the trip slider 181 to the
trip position releases the switching mechanism 117 from
being restricted by being contacted with the trip slider
181. The switching mechanism 117 then performs the
tripping operation, which makes the main shaft 111 be
rotated to the trip position. Accordingly, the fixed contac-
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tor and the movable contactor are separated from each
other. Meanwhile, when the trip slider 181 is moved to
the trip position, the interworking member 313 contacted
by the pressing rod 187 is pressed to be rotated centering
around the rotational shaft 315. The rotated interworking
member 313 presses upon the contact piece 319. The
pressed contact piece 319 comes into contact with the
contactors 295 of the switch 293. The switch 293 then
outputs a trip signal.

[0076] When the main shaft 111 is rotated to the trip
position, the reset plate 171 is rotated to the trip position
by the reset plate driving arm 114. According to the ro-
tation of the reset plate 171, the slider 231 is slid by being
pressed upon by the reset plate 171. Then, the reset arm
238 is rotated by being pressed upon by the reset pin
235 of the slider 231. The rotated reset arm 238 presses
the mover 165 so as to reset the actuator 161 to its initial
position. Here, when the mover 165 is reset to its initial
position, the reset arm 238 is rotated no more, which
stops the reset pin 235 of the slider 231. In this state, if
the housing 233 is pressed upon to be moved forwardly,
the smoothing member 237 is compressed to perform a
smoothing function.

[0077] When the reset plate 171 is rotated to the trip
position, the reset plate 171 is contacted by the operation
portion 167 of the actuator 161. Accordingly, the opera-
tion portion 167 is reset to its initial position.

[0078] Here, since the trip slider 181 is restricted by
the pressing slider 191, the trip slider 181 is located at
the trip position so as to prevent reclosing of the trip slider.
When a user has inspected the reason of tripping, the
user presses the reset button 335 to rotate the reset arm
321 to the closing position by the reset rod 331. As the
resetarm 321 is rotated to the closing position, the press-
ing slider 191 contacted by the reset arm 321 is pulled
up to be moved to the closing position. According to the
movement of the pressing slider 191 to the closing posi-
tion, the latch member 211 is rotated to the closing po-
sition by the elastic urging force of the latch member
spring 219. As the latch member 211 is rotated to the
closing position, the pressing slider 191 is fixed into the
closing position, and the trip slider 181 coming in contact
with the latch member 211 is pressed upon by the latch
member 211 to be moved to the closing position, thereby
being in a state that it can be tripped.

[0079] While the reset plate 171 is rotated to the trip
position, the curved end portion 174 presses upon the
delay member 261 of the time delay output device 250.
The delay member 261 is then rotated in a direction of
being spaced apart from the switch 293. Here, the delay
member spring 270 passes through the dead point. Ac-
cordingly, the delay member 261 applies an elastic urging
force toward a direction of being spaced apart from the
switch 251. On the other hand, when the reset plate 171
is rotated to the closing position due to the rotation of the
main shaft 111 to the closing position, the reset plate 171
is rotated to the closing position by the elastic force of
the reset plate spring 178.
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[0080] The curved end portion 174 of the reset plate
171 presses upon the first contactor 265 such that the
delay member 261 is contacted by the contactor 253 of
the switch 251 with the preset time delay after the fixed
contactor comes in contact with the movable contactor
so as to allow the switch 251 to output a sense signal to
the exterior. When the first contactor 265 comes in con-
tact with the switch 251, the switch 251 outputs the signal.
In the meantime, when the delay member 261 is rotated
by an external force or the like in a direction to be close
to the switch 251, the delay member 261 is restricted
from being rotated due to the contact between the round-
ed portion 266 and the curved end portion 174.

[0081] When the main shaft 111 is rotated to the clos-
ing position, the reset plate 171 is rotated in a clockwise
direction (in the drawing) by the elastic force of the reset
plate spring 178. The curved end portion 174 of the reset
plate 171 then presses the rounded portion 266 of the
second contact portion 268 upwardly (in the drawing) so
as to allow the delay member 261 to be rotated in a di-
rection farther away from the switch 251. Here, according
to the interaction between the curved end portion 174
and the rounded portion 266, the delay member 261 is
rotated such that the delay member spring 270 passes
through the dead point and thereby the elastic force of
the delay member spring 270 is applied in a direction
such that the delay member 261 is spaced apart from
the switch 251.

[0082] The curved end portion 174 of the reset plate
171 rotated via the rounded portion 266 is continuously
rotated to press upon the first contact portion 265, thereby
rotating the delay member 261 to be passed through the
dead point. Accordingly, the switch 251 is allowed to al-
ways output a signal with a constant time delay after the
fixed contactor comes in contact with the movable con-
tactor. The delay member 261 is kept rotated by the elas-
tic urging force of the delay member spring 270, and ac-
cordingly the first contact portion 265 is brought into con-
tact with the contactor 253 of the switch 251. The switch
251 then outputs a signal to the exterior when the first
contact portion 265 comes in contact with the contactor
253.

[0083] Meanwhile, upon examining or replacing of the
overcurrent relay 131, when the overcurrent relay 131 is
detached from the trip device module 140, the operation
arm 285, the rotational shaft portion 283 and the driving
arm 287 are simultaneously rotated by the accumulated
elastic force of the elastic member 289. As the driving
arm 287 is rotated, the driving protrusion 188 is pressed
upon such that the trip slider 181 is moved down along
the case 141. Also, the part of the switching mechanism
117 contacted by the trip slider 181 is pressed upon so
as to release the restricted switching mechanism 117.
Accordingly, the switching mechanism 117 performs the
tripping operation.

[0084] As described above, the present invention pro-
vides a trip device module which is capable of being com-
monly used for devices with different inter-phase spac-
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ings and a circuit breaker implementing the same.
[0085] Also, according to the present invention, upon
outputting a trip command, components which interwork
with the operation of an actuator and a main shaft are
disposed in one case to thusly interwork together. There-
fore, a compact configuration and reliable operations can
be ensured for the trip device module and a circuit break-
er having the same, as compared to the related art where
the separate fabrication of each component incurs an
increase in the number of components and the size, a
requirement of a device for making the separate compo-
nents interwork together, a degradation in operational
reliability, and an increase in an overall size of the device
due to an installation space required.

[0086] Inaddition, the present invention provides a trip
device module which is capable of preventing an electric
shock and damage to components due to non-perform-
ance of a trip operation by allowing the trip operation to
be uniformly performed without depending upon an op-
erator’'s determination when detaching the overcurrent
relay, and a circuit breaker having the same.

[0087] The present invention provides a trip device
module which is capable of preventing malfunction due
to the vibration of mass due to an electric repulsive force
or the like and of enhancing reliability by using a spring
instead of using a mass, and a circuit breaker having the
same.

[0088] Also, the present invention provides a trip de-
vice module which is capable of preventing damage to
components by allowing an actuator to be reset such that
a great force of a main shaft cannot be directly applied
to the actuator, and a circuit breaker having the same.
[0089] The present invention also provides a trip de-
vice module which is capable of avoiding the use of a
separate circuit for maintaining a trip signal by allowing
a constant output of the trip signal by an interworking with
the trip device module, and a circuit breaker having the
same.

[0090] Inaddition, the present invention provides a trip
device module allowing a quick action upon a fault by
enabling a user to immediately detect a tripped state
where an actuator has already performed a tripping op-
eration in the case where a reset button or reset rod is
protruded forwardly.

[0091] The foregoing embodiments and advantages
are merely exemplary and are not to be construed as
limiting the present disclosure. The present teachings
can be readily applied to other types of apparatuses. This
description is intended to be illustrative, and not to limit
the scope of the claims. Many alternatives, modifications,
and variations will be apparent to those skilled in the art.
The features, structures, methods, and other character-
istics of the exemplary embodiments described herein
may be combined in various ways to obtain additional
and/or alternative exemplary embodiments.

[0092] As the present features may be embodied in
several forms without departing from the characteristics
thereof, it should also be understood that the above-de-
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scribed embodiments are not limited by any of the details
of the foregoing description, unless otherwise specified,
but rather should be construed broadly within its scope
as defined in the appended claims, and therefore all
changes and modifications that fall within the metes and
bounds of the claims, or equivalents of such metes and
bounds are therefore intended to be embraced by the
appended claims.

Claims

1. Atrip device module for being disposed between an
overcurrent relay and a switching mechanism for
switching on or off contactors to be connected by the
switching mechanism and for generating a manipu-
lation force when the overcurrent relay outputs a trip
signal to allow the switching mechanism to perform
a tripping operation, the trip device module compris-

ing:

a case having first and second arm receiving
pockets recessed therein so as to accommodat-
ingly receive therein driving arms disposed on
a main shaft with various different inter-phase
spacings;

an actuator received in the case and having an
output portion drawn out or introduced thereinto
when the overcurrent relay outputs the trip sig-
nal;

a reset plate installed in the case to interwork
with the main shaft so as to initialize the output
portion of the actuator; and

a trip slider configured to allow the switching
mechanism to perform the tripping operation as
the actuator performs a trip operation.

2. Themodule of claim 1, wherein the driving arms com-
prise a reset plate driving arm being contacted by
the reset plate and movable contactor driving arms
connected to the movable contactor, wherein the re-
set plate driving arm is received in the first arm re-
ceiving pocket and the movable contactor driving
arms are received in the second arm receiving pock-
et.

3. The module of claim 1, wherein the driving arms are
connected to the movable contactor as well as com-
ing in contact with the reset plate, and are received
in the first arm receiving pocket.

4. The module of claim 1, further comprising an actu-
ator reset unit interworking with the reset plate to
reset the actuator to its initial position.

5. The module of claim 4, wherein the actuator reset
unit comprises:
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a slider disposed at one side of the reset plate
to be movable by being pressed upon when the
reset plate is rotated; and

a reset arm having one end contacted by the
slider so as to be rotated and another side press-
ing upon the mover of the actuator to reset the
actuator to its initial position.

The module of claim 5, wherein the actuator reset
unit further comprises a smoothing member dis-
posed between the reset plate and the mover of the
actuator and compressed after the mover of the ac-
tuator is reset to its initial position.

The module of claim 1 or 4, further comprising a time
delay output device interworking with the main shaft
to output a signal with a preset time delay after the
fixed contactor and the movable contactor come in
contact with each other.

The module of claim 7, wherein the time delay output
device comprises:

a switch disposed at one side of the main shaft;
a delay member disposed between the main
shaft and the switch so as to be rotated by in-
terworking with the rotation of the main shaft,
and configured to operate the switch with a pre-
set delay time after the fixed contactor and the
movable contactor come in contact with each
other; and

adelay member spring having one end connect-
ed to the delay member so as to apply an elastic
force in a direction such that the delay member
is contacted by the switch when the main shaft
is rotated in a closing direction, and to apply an
elastic force in a direction such that the delay
member is kept spaced apart from the switch
when the main shaft is rotated in an opening
direction.

The module of claim 1 or 7, further comprising an
overcurrent relay interworking trip device interwork-
ing with the detaching of the overcurrent relay to al-
low the switching mechanism to be tripped.

The module of claim 9, wherein the overcurrent relay
interworking trip device comprises:

a rotation shaft portion rotatably installed at the
trip device module;

an operation arm extending in a radial direction
from one region of the rotation shaft portion to
be in contact with the overcurrent relay;

a driving arm extending from another region of
the rotation shaft portion to be rotated simulta-
neously with the rotation shaft portion, thereby
pressing upon the trip device module to perform
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the trip operation; and

an elastic member configured to apply an elastic
force in a direction such that the operation arm
is urged into contact with the overcurrent relay.

The module of claim 1 or 9, further comprising a trip
signal output device interworking with the actuator
tooutputatrip signal to the exterior when the actuator
performs the trip operation.

The module of claim 11, wherein the trip signal output
device comprises:

a switch configured to output a signal upon being
contacted; and

an interworking member interworking with the
trip slider to contact with the switch when the trip
slider is at a trip position.

The module of claim 12, wherein the trip signal output
device further comprises a contact piece interposed
between the interworking member and the switch.

The module of claim 13, further comprising a reset
unit configured to reset the trip signal output device
to its initial position.

The module of claim 14, further comprising:

a pressing slider slidably disposed at one end
of the trip slider to press the trip slider towards
a trip position; and

a trip slider spring configured to apply an elastic
force to move the pressing slider towards the
trip position;

wherein the reset unit comprises a reset arm dis-
posed at one side of the pressing slider to be rotat-
able between the trip position and a closing position,
and configured to move the pressing slider to the
closing position.
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