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(54) ISOLATION MECHANISM OF CONTROLLER FOR CIRCUIT BREAKER

(57) The present invention relates to an isolation
mechanism of a controller for a direct current circuit
breaker, which has a simple structure for isolation and
connection manipulation. The isolation mechanism of a
controller for a circuit breaker comprises a first connector
that has a plurality of output terminals electrically con-
nected to the controller and a plurality of input terminals
detached from the output terminals for connecting an in-
put electric power source; and a second connector that

has a first connection position connected to the first con-
nector and a second connection position rotated at 180°
from the first connection position and connected to the
first connector, and has a conductor wiring portion elec-
trically connecting the output terminals with the input ter-
minals at the first connection position and electrically dis-
connecting the output terminals from the input terminals
at the second connection position.
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to a direct current
circuit breaker (abbreviated as DC circuit breaker here-
inafter), and more particularly, to an isolation mechanism
for isolating a controller for the DC circuit breaker from
an electric power source.

2. Description of the conventional art

[0002] As the controller of the DC circuit breaker, for
example, DC air circuit breaker (generally, abbreviated
as DC ACB), an over current relay (generally, abbreviat-
ed as OCR) converts (steps down) DC potential differ-
ence (voltage) between terminals located at the rear of
the DC air circuit breaker, that is, between an anode ter-
minal and a cathode terminal, which are connected to
the electric power source side of a circuit, or between an
anode terminal and a cathode terminal, which are con-
nected to a load side of a circuit, and uses the converted
DC potential difference (voltage) as a DC electric power
source.
[0003] In such a DC air circuit breaker, the over current
relay is always electrically connected to the above termi-
nals to be provided with the DC electric power source.
However, since a very great current such as 2500A (am-
pere) is applied to the terminals during insulation test for
the DC air circuit breaker, it is required to electrically sep-
arate (isolate) the over current relay from the terminals.
[0004] Therefore, an isolation mechanism of a control-
ler for a DC circuit breaker is required as a means for
electrically isolating (separating) the over current relay
which is the controller from terminals during the test and
electrically connecting the over current relay to the ter-
minals at a normal status to supply a DC electric power
source, that is, a selective ON/OFF means.
[0005] Meanwhile, an example of the isolation mech-
anism of a controller for a DC circuit breaker according
to the conventional art will be described with reference
to FIGS. 1 and 2.
[0006] The isolation mechanism of a controller for a
DC circuit breaker according to the conventional art is a
mechanism of which a width and a length are about 10cm,
respectively.
[0007] The isolation mechanism according to the con-
ventional art comprises a pin type stationary contact 13,
a movable contact 11c, a clip 11d for the movable contact,
a threaded shaft 11a, a support nut 12, and a manipula-
tion end portion 11b.
[0008] The stationary contact 13 is formed of an elec-
tric conductor and electrically connected to a terminal
(not shown) of a DC circuit breaker.
[0009] The movable contact 11c is formed of an electric
conductor and connected to the threaded shaft 11a to

move in accordance with movement of the threaded shaft
11a that moves forward or backward. The movable con-
tact 11c has a first position electrically connected to the
stationary contact 13 and a second position electrically
separated from the stationary contact 13.
[0010] The movable contact 11c is electrically connect-
ed to the controller for DC circuit breaker (not shown),
that is, the over current relay through an electric power
source line, for example.
[0011] The clip 11d is formed of an electric conductor
and coupled to the movable contact 11c to move together
with the movable contact 11c in accordance with back
and forth movement of the movable contact 11c. The clip
11d can move to a position into which the stationary con-
tact 13 is inserted and a position from which the stationary
contact 13 is separated.
[0012] The threaded shaft 11a may be formed of an
electric insulating material such as a synthetic resin ma-
terial, meshed with the support nut 12, and move back
and forth through the support nut 12 in accordance with
clockwise or counterclockwise rotation.
[0013] The support nut 12 may also be formed of an
electric insulating material such as a synthetic resin ma-
terial, meshed with the threaded shaft 11a, and supports
the threaded shaft 11a.
[0014] The manipulation end portion 11b is a portion
for providing a manipulation portion to allow a user to
move and manipulate the threaded shaft 11a, and is cou-
pled to an opposite end portion of a portion of the thread-
ed shaft 11a, which is connected with the movable con-
tact 11c.
[0015] The manipulation end portion 11b may be pro-
vided with a "+" type driver coupling groove to which a
screw driver can be coupled.
[0016] The operation of the above-described isolation
mechanism of a controller for a DC circuit breaker ac-
cording to the conventional art will be described.
[0017] First of all, the operation from the isolated state
(OFF state) shown in FIG. 1 to the connected state (ON
state) shown in FIG. 2 will be described.
[0018] In the isolated state (separated state or OFF
state) shown in FIG. 1, if the screw driver is coupled to
the manipulation end portion 11b and the user manipu-
lates the manipulation end portion 11b clockwise, the
threaded shaft 11a meshed with the support nut 12
moves forward while being rotated.
[0019] In this case, if the user more manipulates the
manipulation end portion 11b clockwise through the
screw driver, the threaded shaft 11a moves more for-
ward, and the clip 11d becomes the state that the clip
11d is contacted with the stationary contact 13 by inter-
posing the stationary contact 13 therebetween as shown
in FIG. 2. As a result, the operation of the isolation mech-
anism from the isolated state (OFF state) to the connect-
ed state (ON state) is completed.
[0020] Next, the operation of the isolation mechanism
from the connected state (ON state) shown in FIG. 2 to
the isolated state (OFF state) shown in FIG. 1 will be
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described.
[0021] In the connected state (ON state) shown in FIG.
2, if the screw driver is coupled to the manipulation end
portion 11b and the user manipulates the manipulation
end portion 11b counterclockwise, the threaded shaft 11a
meshed with the support nut 12 moves backward while
being rotated.
[0022] In this case, if the user more manipulates the
manipulation end portion 11b counterclockwise through
the screw driver, the threaded shaft 11a moves more
backward and the clip 11d becomes the state that the
clip 11d is separated from the stationary contact 13 as
shown in FIG. 1. As a result, the operation of the isolation
mechanism from the connected state (ON state) to the
isolated state (OFF state) is completed.
[0023] However, the above-described isolation mech-
anism of a controller for a DC circuit breaker according
to the conventional art has a problem in that the threaded
shaft 11a should rotatably move at a considerable range
due to a distance for backward movement of the threaded
shaft 11a for insulation between the stationary contact
and the movable contact during isolation operation and
relative much time is required.
[0024] Also, the above-described isolation mechanism
of a controller for a DC circuit breaker according to the
conventional art has inconvenience in manipulation in
that a tool such as the screw driver should be used nec-
essarily.
[0025] Also, the above-described isolation mechanism
of a controller for a DC circuit breaker according to the
conventional art has a problem in that components such
as the support nut and the threaded shaft including an
enclosure portion which is not shown are complicated.

SUMMARY OF THE INVENTION

[0026] Therefore, the present invention is to solve the
aforementioned problems. An object of the present in-
vention is to provide an isolation mechanism of a con-
troller for a direct current circuit breaker, which has a
simple structure and enables manipulation of connection
to/isolation from an electric power source.
[0027] To achieve these and other objects and in ac-
cordance with the purpose of the present invention, as
embodied and broadly described herein, according to the
present invention, An isolation mechanism of a controller
for a circuit breaker, comprising: a first connector that
has a plurality of output terminals electrically connected
to the controller and a plurality of input terminals detached
from the output terminals for connecting an input electric
power source; and a second connector that has a first
connection position connected to the first connector and
a second connection position rotated at 180° from the
first connection position and connected to the first con-
nector, and has a conductor wiring portion electrically
connecting the output terminals with the input terminals
at the first connection position and electrically discon-
necting the output terminals from the input terminals at

the second connection position.
[0028] According to one preferred aspect of the inven-
tion, the first connector further comprises a plurality of
first invalid conductor wiring portions that are formed to
be detached from the output terminals and the input ter-
minals, having no electric connection with the output ter-
minals and the input terminals, and the conductor wiring
portion of the second connector comprises a plurality of
connection wiring portions that connect the output termi-
nals with the input terminals at the first connection posi-
tion and connect the plurality of first invalid conductor
wiring portions at the second connection position.
[0029] According to another preferred aspect of the in-
vention, the second connector further comprises a plu-
rality of second invalid conductor wiring portions that are
connected to the first invalid conductor wiring portions at
the first connection position and connected to the output
terminals and the input terminals at the second connec-
tion position, and formed to be detached from one an-
other.
[0030] According to still another preferred aspect of
the invention, the first connector further comprises a pin
connector portion for electric connection with the second
connector, and the second connector further comprises
a pin hole connector portion provided to correspond to
the pin connector portion, capable of being connected to
the pin connector portion at a first state or a second state
rotated at 180° from the first state and capable of being
detached from the pin connector portion.
[0031] According to still another preferred aspect of
the invention, the first connector further comprises a first
printed circuit board that has a plurality of first wiring por-
tions electrically connected to the output terminals and
the input terminals and the plurality of first invalid con-
ductor wiring portions, and the second connector further
comprises a second printed circuit board that has a plu-
rality of connection wiring portions and the plurality of
second invalid conductor wiring portions.
[0032] According to still another preferred aspect of
the invention, the first connector comprises: a first printed
circuit board that has having a plurality of first wiring por-
tions electrically connected to the output terminals and
the input terminals, and the plurality of first invalid con-
ductor wiring portions; and an enclosure including a lower
enclosure portion that receives the first printed circuit
board and has an opened upper portion, and an upper
enclosure portion that has a plurality of insulating partition
walls and covers the lower enclosure portion, and is cou-
pled to the lower enclosure portion.
[0033] According to still another preferred aspect of
the invention, the second connector comprises: a second
printed circuit board that has a plurality of connection
wiring portions connecting the output terminals with the
input terminals at the first connection position and con-
necting the plurality of first invalid conductor wiring por-
tions with each other at the second connection position,
and a plurality of second invalid conductor wiring portions
connected to the first invalid conductor wiring portions at
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the first connection position and connected to the output
terminals and the input terminals at the second connec-
tion position, and formed to be detached from each other;
a plurality of connector portions that are electrically con-
nected with the second printed circuit board and connect-
ed with the first connector; and a supporting frame that
is coupled to the second printed circuit board, outwardly
supports an assembly of the second printed circuit board
and the connector portions.
[0034] According to still another preferred aspect of
the invention, the supporting frame further comprises a
pair of hook portions that are formed to be extended from
both sides of the supporting frame to the front and thus
elastically connected to the first connector.
[0035] According to still another preferred aspect of
the invention, the supporting frame further comprises at
least a pair of supporting protrusion portions that support
the second printed circuit board by interposing the sec-
ond printed circuit board therebetween.
[0036] According to still another preferred aspect of
the invention, the supporting frame further comprises at
least one connection protrusion portion that is provided
on an inner wall and inserted into the second printed cir-
cuit board, and the second printed circuit board compris-
es a coupling hole portion that is provided to correspond
to the connection protrusion portion and allows insertion
of the connection protrusion portion.

BRIEF DESCRIPTION OF THE DRAWINGS

[0037] 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 exemplary embodiments and together
with the description serve to explain the principles of the
invention.
[0038] In the drawings:

FIG. 1 is a view illustrating configuration and opera-
tion of an isolation mechanism of a controller for a
DC circuit breaker according to the related art, es-
pecially an operate state view illustrating an opera-
tion state which is an isolated state (separated state
or OFF state);
FIG. 2 is a view illustrating configuration and opera-
tion of an isolation mechanism of a controller for a
DC circuit breaker according to the related art, es-
pecially an operate state view illustrating an opera-
tion state which is a connected state (ON state);
FIG. 3 is a perspective view illustrating external ap-
pearance of a DC circuit breaker provided with an
isolation mechanism of a controller for a DC circuit
breaker according to the preferred embodiment of
the present invention;
FIG. 4 is a wiring view illustrating electric connection
of an isolation mechanism, a controller and a mag-
netic trip device in a DC circuit breaker including the
isolation mechanism according to the preferred em-

bodiment of the present invention;
FIG. 5 is a perspective view illustrating an assembly
of a connector portion of a second connector and a
second printed circuit board in the isolation mecha-
nism according to the preferred embodiment of the
present invention;
FIG. 6 is a perspective view illustrating a supporting
frame of a second connector in the isolation mech-
anism according to the preferred embodiment of the
present invention;
FIG. 7 is a perspective view illustrating external ap-
pearance of an assembly of a first printed circuit
board of a first connector, a pin connector portion,
an input terminal and an output terminal in a state
that an enclosure of the isolation mechanism accord-
ing to the preferred embodiment of the present in-
vention is removed;
FIG. 8 is a perspective view illustrating an enclosure
of the isolation mechanism according to the pre-
ferred embodiment of the present invention;
FIG. 9 is a plane view of the isolation mechanism
illustrating a detached state that a first connector is
separated from a second connector in the isolation
mechanism according to the preferred embodiment
of the present invention;
FIG. 10 is a plane view of the isolation mechanism
illustrating a connected state that a first connector is
connected to a second connector in the isolation
mechanism according to the preferred embodiment
of the present invention;
FIG. 11 is a perspective view of the isolation mech-
anism illustrating a connected state that a first con-
nector is connected to a second connector at a first
connection position in the isolation mechanism ac-
cording to the preferred embodiment of the present
invention;
FIG. 12 is a perspective view illustrating a connected
state that a first connector is connected to a second
connector at a second connection position in the iso-
lation mechanism according to the preferred embod-
iment of the present invention;
FIG. 13 is a circuit diagram illustrating an arrange-
ment state of first and second connectors for con-
nection to a first connection position, each of which
has a printed circuit board of a circuit pattern accord-
ing to the first embodiment in an isolation mechanism
of the present invention;
FIG. 14 is a circuit diagram illustrating an arrange-
ment state of first and second connectors for con-
nection to a second connection position, each of
which has a printed circuit board of a circuit pattern
according to the first embodiment in an isolation
mechanism of a controller for a DC circuit breaker
of the present invention;
FIG. 15 is a circuit diagram illustrating an arrange-
ment state of first and second connectors for con-
nection to a first connection position, each of which
has a printed circuit board of a circuit pattern accord-
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ing to the second embodiment in an isolation mech-
anism the present invention; and
FIG. 16 is a circuit diagram illustrating an arrange-
ment state of first and second connectors for con-
nection to a second connection position, each of
which has a printed circuit board of a circuit pattern
according to the second embodiment in an isolation
mechanism of a controller for a DC circuit breaker
of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0039] The objects, features and advantages of the
present invention will be clarified through following de-
scription of the preferred embodiments described with
reference to the accompanying drawings.
[0040] FIG. 3 is a perspective view illustrating external
appearance of a DC circuit breaker provided with an iso-
lation mechanism of a controller for a DC circuit breaker
according to the preferred embodiment of the present
invention.
[0041] Referring to FIG. 3, the isolation mechanism
140 of a controller for a DC circuit breaker according to
the present invention (hereinafter, abbreviated as isola-
tion mechanism) may be provided below an over current
relay (OCR) 120 which is the controller provided on a
front surface of a main body 100 of the DC circuit breaker.
This arrangement position is only exemplary, and the iso-
lation mechanism 140 may be provided above or at a
side of the over current relay 120.
[0042] FIG. 4 is a wiring view illustrating electric con-
nection of an isolation mechanism, a controller and a
magnetic trip device in a DC circuit breaker including the
isolation mechanism according to the preferred embod-
iment of the present invention.
[0043] Functions and electric connection of the isola-
tion mechanism 140 and its near devices in the DC circuit
breaker will be described in brief with reference to FIG. 4.
[0044] FIG. 4 illustrates circuit configuration of electric
components including a device for detecting the amount
of electricity of a circuit connected to the DC circuit break-
er, generating a trip control signal when the detected
amount of electricity exceeds a reference value, gener-
ating a magnetic trip output in response to the trip control
signal, and supplying or disconnecting an electric power
source to or from the over current relay.
[0045] Main components of the electric components
shown in FIG. 4 may correspond to the over current relay
120 and the magnetic trip device (abbreviated as MTD)
130.
[0046] The electric components shown in FIG. 4 further
include a current transformer 11, a printed circuit board
for magnetic trip device 131, an amplification circuit sec-
tion 131a, signal lines L1, L2, L3 and L4, shunts (voltage
detectors) 51 and 52, terminals T1 and T2 for anode and
cathode, and the isolation mechanism 140.
[0047] The over current relay 120 is a device corre-
sponding to the controller in the DC circuit breaker, and

is a target device for action of the isolation mechanism
140 according to the present invention. The over current
relay 120 is connected with the isolation mechanism 140
through the signal line L2 for power supply.
[0048] The magnetic trip device 130 is connected to
the over current relay 120 through a signal line to provide
a voltage detection signal and a current detection signal
of the circuit to the over current relay 120, and can output
a mechanical trip signal by means of(in response to) the
trip control signal from the over current relay 120. The
magnetic trip device 130 may include a coil magnetized
by the trip control signal or demagnetized if there is no
trip control signal, a mechanical output portion such as
a plunger, which is driven by the coil, and a returning
spring for returning the plunger to its original position
when the coil is demagnetized. The magnetic trip device
130 includes the printed circuit board 131 having a circuit
section for providing the voltage detection signal and the
current detection signal of the circuit.
[0049] The printed circuit board 131 is connected to
the shunts 51 and 52, which provide the voltage detection
signal via the signal line L4 and the amplification circuit
section 131a, and the printed circuit board 131 is con-
nected to the current transformer 11 (or combination of
Rogowski coil and current transformer), which provides
the current detection signal of the circuit through the sig-
nal line L3.
[0050] The amplification circuit section 131a amplifies
the voltage detection signal from the shunts 51 and 52
connected through the signal line L4 and then provides
the amplified signal to the printed circuit board 131.
[0051] The signal lines include the signal line L1 which
is a power signal line for supplying a DC power from the
terminals T1 and T2 to the isolation mechanism 140, the
signal line L2 for supplying a DC power to the over current
relay 120 from the isolation mechanism 140, the signal
line L3 for delivering the current detection signal from the
current transformer 11 to the printed circuit board 131 of
the magnetic trip device 130, and the signal line L4 for
delivering the voltage detection signal from the shunts
51 and 52 to the amplification circuit section 131a.
[0052] The shunts 51 and 52 are installed in the termi-
nals T1 and T2, detect voltages of the terminals T1 and
T2, and provide the detected voltage signals to the am-
plification circuit section 131a through the signal line L4.
[0053] The current transformer 11 may be installed in
a load side terminal of the terminals of the circuit breaker
to detect a current of each of anode and cathode, and
can provide the detected current.
[0054] The terminals T1 and T2 may represent power
source side terminals (terminals for connecting a power
source side electric line to the circuit breaker) among
terminals of the circuit breaker, and two other terminals
as load side terminals (terminals for connecting a load
side electric line to the circuit breaker) are omitted. The
terminals T1 and T2 may be provided in the form of a
bus bar formed of a parallelepiped rod shaped metal con-
ductive material.
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[0055] The configuration and operation of the isolation
mechanism 140 will be described in detail with reference
to FIGS. 5 to 16.
[0056] The isolation mechanism of a controller for a
DC circuit breaker according to the preferred embodi-
ment of the present invention, that is, the isolation mech-
anism 140 comprises a first connector (see 144 of FIGS.
8 to 12) and a second connector (see 141-1 of FIGS. 9
to 12).
[0057] Referring to FIG. 7 to FIG. 8, the first connector
144 comprises a printed circuit board assembly (see 143
of FIG. 7) and enclosures (see 144a and 144b of FIG. 8).
[0058] Referring to FIG. 7, the printed circuit board as-
sembly 143 of the first connector 144 comprises a first
printed circuit board 143c and a plurality of pin connector
portions 143b.
[0059] The plurality of pin connector portions 143b in
the first connector 144 becomes connection means for
electric connection with the second connector 141-1.
[0060] As shown in FIG. 8, in a state that the printed
circuit board assembly 143 and the enclosures 144a and
144b are assembled, the plurality of pin connector por-
tions 143b of the printed circuit board assembly 143 of
the first connector 144 are not exposed to the outside of
the enclosures 144a and 144b.
[0061] Also, as seen with reference to FIG. 7, the print-
ed circuit board assembly 143 of the first connector 144
further comprises input and output terminals (line con-
nector) 143a that may be connected to power signal lines
(see L1 and L2 of FIG. 4) of power source side (terminal
side of the circuit breaker) and load side (over current
relay side).
[0062] The input and output terminals 143a can be con-
figured with a connector called a line connector, wherein
a Line-Trap SMT connector of Molex Corp., which may
be purchased in the market, may be used as the line
connector.
[0063] In accordance with one embodiment, the sec-
ond one of the left-most side and the right-most one of
four input and output terminals 143a of FIG. 7 are output
terminals, and may be connected to the controller for a
circuit breaker, that is, the over current relay (120 of FIG.
4) through the signal line (see L2 of FIG. 4) to supply a
DC power to the over current relay 120. The left-most
one and the second one of the right-most side of the four
input and output terminals are input terminals, and may
be connected to the terminals T1 and T2 of the circuit
breaker or the shunts 51 and 52 through the signal line
L1 to receive a DC power.
[0064] In one preferred aspect of the present invention,
the first printed circuit board 143c may be provided with
three assembly position determining through hole por-
tions 143d for determining an assembly position in the
lower enclosure portion 144b of the enclosures 144a and
144b. The lower enclosure portion 144b which will be
described later may be provided with assembly protru-
sion portions (not shown) corresponding to the assembly
position determining through hole portions 143d of the

first printed circuit board 143c, wherein the assembly pro-
trusion portions may be protruded upwardly from the bot-
tom.
[0065] Electric configuration of the first printed circuit
board 143c will be described with reference to FIGS. 13
to 16.
[0066] As seen with reference to FIG. 13 or 15, the first
connector 144 has a plurality of output terminals (for ex-
ample, see the second terminal of the left-most side in-
dicated by 143a and the right-most terminal indicated by
143a in FIG. 13) electrically connected to the over current
relay 120 which serves as the controller, and a plurality
of input terminals (for example, see the left-most terminal
indicated by 143a and the second terminal of the right-
most side indicated by 143a in FIG. 13) formed separately
from the output terminals without electric connection with
the output terminals, for receiving an input power.
[0067] The output terminals may be connected to the
controller, that is, the over current relay 120 through the
signal line L2 in FIG. 4, and the input terminals may be
connected to the terminals T1 and T2 of the circuit break-
er or the shunts 51 and 52 through the signal line L1.
[0068] In one embodiment shown in FIGS. 13 and 14,
the first printed circuit board 143c has a plurality of first
wiring portions MP1, MP4, MP6 and MP7 electrically con-
nected to the output terminals and the input terminals,
and a plurality of first invalid conductor wiring portions
MP2, MP3, MP5 and MP8.
[0069] The plurality of first invalid conductor wiring por-
tions MP2, MP3, MP5 and MP8 are formed to be sepa-
rated from the output terminals and the input terminals,
whereby there is no electric connection to the output ter-
minals and the input terminals.
[0070] In FIG. 13, reference character MP designates
a conductor wiring portion that comprises the plurality of
first wiring portions MP1, MP4, MP6 and MP7 and the
plurality of first invalid conductor wiring portions MP2,
MP3, MP5 and MP8.
[0071] In another embodiment shown in FIGS. 15 and
16, the first printed circuit board 143c has a plurality of
first wiring portions MP2, MP3, MP5 and MP8 electrically
connected to the output terminals and the input terminals,
and a plurality of first invalid conductor wiring portions
MP1, MP4, MP6 and MP7.
[0072] The plurality of first invalid conductor wiring por-
tions MP1, MP4, MP6 and MP7 are formed to be sepa-
rated from the output terminals and the input terminals,
whereby there is no electric connection to the output ter-
minals and the input terminals.
[0073] As seen with reference to FIG. 8, the enclosures
144a and 144b of the first connector 144 comprise the
lower enclosure portion 144b for receiving the first printed
circuit board 143c, having an upper portion which is
opened, and the upper enclosure portion 144a having a
plurality of insulating walls 144a1, covering the lower en-
closure portion 144b, coupled to the lower enclosure por-
tion 144b.
[0074] In FIG. 8, the upper enclosure portion 144a may
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be formed of a synthetic resin material having electric
insulation, and comprises a plurality of (four) input and
output terminal access allowable hole portions 144a5
formed at the center of an upper surface along a length
direction.
[0075] The upper enclosure portion 144a comprises a
center through hole portion 144a3 formed at the center
of a rear edge on the upper surface to allow passing
through of the signal lines L1 and L2, which will be con-
nected with two center input and output terminals 143a
of the input and output terminals.
[0076] The upper enclosure portion 144a has a bent
portion formed as a rear portion is bent orthogonally, and
comprises an outer through hole portion 144a4 for allow-
ing penetration of the signal lines L1 and L2, which will
be connected to two input and output terminals 143a at
both outer sides of the input and output terminals, be-
tween the corresponding bent portion and a rear wall of
the lower enclosure portion 144b.
[0077] Also, the upper enclosure portion 144a has a
pair of threaded hole portions 144a2 at a predetermined
position of both edges. The lower enclosure portion 144b
also has threaded hole portions (no reference numeral
is given) provided at a position corresponding to the
threaded hole portions 144a2. Assembly of the upper
enclosure portion 144a and the lower enclosure portion
144b can be accomplished by fastening of screws (not
shown) to the corresponding threaded hole portions.
[0078] The lower enclosure portion 144b may be
formed of a synthetic resin material having electric insu-
lation, and may configured with a box type member hav-
ing a rectangular cross-sectional shape, which has an
opened upper surface, has a plurality of through hole
portions on front and rear surfaces and receives the print-
ed circuit board assembly 143.
[0079] Meanwhile, the second connector 141-1 com-
prises the printed circuit board assembly 141 shown in
FIG. 5, and the supporting frame 142 shown in FIG. 6.
[0080] The printed circuit board assembly 141 shown
in FIG. 5 comprises a second printed circuit board 141a
and a plurality of (four) pin hole connector portions 141b.
[0081] The pin hole connector portions 141b are pro-
vided to correspond to the pin connector portions 143b
of the first connector 144, and may be connected to the
pin connector portions 143b at a first state (see state of
FIG. 11) or a second state (see state of FIG. 12) rotated
at 180° from the first state, or may be detached(separat-
ed) from the pin connector portions 143b.
[0082] As shown in FIG. 6, the supporting frame 142
is coupled to the second printed circuit board 141a, and
outwardly supports the assembly(the printed circuit
board assembly 141 in FIG. 5) of the second printed cir-
cuit board 141a and the pin hole connector portion 141b.
[0083] As seen with reference to FIG. 6, the supporting
frame 142 may be formed of a parallelepiped shape of
which one surface (front surface in FIG. 6) is opened,
which may provide a receiving space of the second print-
ed circuit board 141a therein, and may be manufactured

by molding synthetic resin having electric insulation.
[0084] As shown in FIG. 6, the supporting frame 142
comprises a pair of hook portions 142a, at least a pair of
supporting protrusion portions 142c, and at least a pair
of connection protrusion portions 142b.
[0085] Whereas the pin connector portions 143b and
the pin hole connector portions 141b are means for elec-
trically connecting the first connector 144 with the second
connector 141-1, the pair of hook portions 142a may be
provided in accordance with the preferred embodiment
as means for mechanically maintaining the electric con-
nection state of the first connector 144 and the second
connector 141-1.
[0086] Step down portions (not shown) may be provid-
ed on an inner wall of the lower enclosure portion 144b
of the first connector 144 to correspond to the pair of
hook portions 142a of the second connector 141-1.
[0087] The pair of hook portions 142a are formed to
be extended forward from both sides of the supporting
frame 142, such that the hook portions 142a may elasti-
cally be connected to the first connector side (the step
down portions).
[0088] A total of six pairs of the supporting protrusion
portions 142c may be provided on an upper surface and
a lower surface (bottom surface) and symmetrically in-
side the supporting frame 142 in accordance with the
preferred embodiment.
[0089] Each pair of supporting protrusion portions
142c comprises a front inclined protrusion portion and a
rear vertical protrusion portion higher than the front in-
clined protrusion portion. Each pair of supporting protru-
sion portions 142c may be formed to have a spaced dis-
tance obtained by adding assembly tolerance to a thick-
ness of the second printed circuit board 141a, whereby
the second printed circuit board 141a may be inserted
between the inclined protrusion portion and the vertical
protrusion portion.
[0090] The inclined protrusion portion may be formed
such that heights from upper and lower surfaces inside
the supporting frame 142 may become higher from the
front to the rear to facilitate assembly of the second print-
ed circuit board 141a.
[0091] The connection protrusion portion 142b may be
formed on an inner wall of the supporting frame 142, es-
pecially rear inner wall. A plurality of (three in the embod-
iment) connection protrusion portions 142b may be pro-
vided to be protruded from the rear inner wall of the sup-
porting frame 142 towards the front.
[0092] As seen with reference to FIG. 5, the second
printed circuit board 141a may be provided with coupling
hole portions 141a1 provided to correspond to the con-
nection protrusion portions 142b, allowing insertion of
the connection protrusion portions 142b.
[0093] Therefore, when assembly of the printed circuit
board assembly 141 and the supporting frame 142 is
completed, the supporting protrusion portion 142c may
support the printed circuit board assembly 141 to prevent
forward and backward movement of the printed circuit
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board assembly 141 (in other words, the second printed
circuit board 141a) from occurring, and the connection
protrusion portion 142b may support the printed circuit
board assembly 141 to prevent left and right movement
of the printed circuit board assembly 141 (in other words,
the second printed circuit board 141a) from occurring.
[0094] The second connector 141-1 may have a first
connection position (see position of FIG. 11 or position
of FIG. 13) connected to the first connector 144 according
to one embodiment and a second connection position
(see position of FIG. 12 or position of FIG. 14) connected
to the first connector 144 by rotation of 180° from the first
connection position.
[0095] Also, the second connector 141-1 may have a
first connection position (see position of FIG. 11 or posi-
tion of FIG. 15) connected to the first connector 144 ac-
cording to another embodiment and a second connection
position (see position of FIG. 12 or position of FIG. 16)
connected to the first connector 144 by rotation of 180°
from the first connection position.
[0096] Electric configuration of the second printed cir-
cuit board 141a will be described with reference to FIGS.
13 to 16.
[0097] As seen with reference to FIG. 13, the second
printed circuit board 141a has a conductor wiring portion
SP.
[0098] The conductor wiring portion SP of the second
connector 141-1 connects the output and input terminals
of the first connector 144 with each other at the first con-
nection position, and connects the plurality of first invalid
conductor wiring portions MP2, MP3, MP5 and MP8 or
MP1, MP4, MP6 and MP7(in the embodiment of FIGS.
15 and 16) of the first connector 144 with one another at
the second connection position.
[0099] As seen with reference to FIGS. 13 to 16, in the
second printed circuit board 141a of the second connec-
tor 141-1, the conductor wiring portion SP has a plurality
of (two) connection wiring portions CP1 and CP2 and a
plurality of second invalid conductor wiring portions SP1,
SP2, SP3 and SP4.
[0100] The connection wiring portions CP1 and CP2
connect the output and input terminals of the first con-
nector 144 with each other at the first connection position
and connects the plurality of first invalid conductor wiring
portions (MP2, MP3, MP5 and MP8 in the embodiment
of FIGS. 13 and 14 or MP1, MP4, MP6 and MP7 in the
embodiment of FIGS. 15 and 16) of the first connector
144 with one another at the second connection position.
[0101] The plurality of second invalid conductor wiring
portions SP1, SP2, SP3 and SP4 are connected to the
plurality of first invalid conductor wiring portions (MP2,
MP3, MP5 and MP8 in the embodiment of FIGS. 13 and
14 or MP1, MP4, MP6 and MP7 in the embodiment of
FIGS. 15 and 16) of the first connector 144 at the first
connection position, and are connected to the output and
input terminals of the first connector 144 at the second
connection position. Also, the plurality of second invalid
conductor wiring portions SP1, SP2, SP3 and SP4 are

formed to be detached(separated) from one another.
[0102] Meanwhile, the operation of the isolation mech-
anism of a controller for a DC circuit breaker according
to the preferred embodiment of the present invention con-
figured as above will be described with reference to FIGS.
8 to 16.
[0103] In a state that the circuit breaker is normally
operated, if the plurality of pin hole connectors 141b of
the second connector 141-1 are pushed into a plurality
of openings in front of the first connector 144 of FIG. 8
in the state of FIG. 9 when a user grips both sides of the
second connector 141-1, the plurality of pin hole connec-
tors 141b of the second connector 141-1 are connected
with the plurality of pin connectors 143b of the first con-
nector 144, whereby the first connection position be-
comes the state of FIG. 10 that the second connector
141-1 is connected to the first connector 144 at the first
connection position and at the same time becomes the
state shown in FIG. 11.
[0104] If the first connection position which is the state
of FIG. 10 and at the same time the state shown in FIG.
11 is provided, the first printed circuit board 143c which
is the electric component of the first connector 144 and
the second printed circuit board 141a which is the electric
component of the second connector 141-1 are connected
as shown in FIG. 13 or FIG. 15.
[0105] Therefore, as shown in FIG. 13, in the first print-
ed circuit board 143c which is the electric component of
the first connector 144, output terminal 1 (the second
terminal from the most-left side indicated by 143a) and
input terminal 1 (the most-left terminal indicated by 143a)
are connected with each other by a connection line por-
tion 1 (CP1) in the second printed circuit board 143a
which is the electric component of the second connector
141-1. In the first printed circuit board 143c, output ter-
minal 2 (the most-right terminal indicated by 143a) and
input terminal 2 (the second terminal from the most-right
side indicated by 143a) are connected with each other
by a connection line portion 2 (CP2) in the second printed
circuit board 141a.
[0106] This means that the output terminal and the in-
put terminal are connected with each other in the first
printed circuit board 143c which is the electric component
of the first connector 144. Therefore, the DC power from
the terminals T1 and T2 of the circuit breaker or the shunts
51 and 52 via the input terminals 1 and 2 may be supplied
to the over current relay 120 which is the controller of the
circuit breaker, via the output terminals 1 and 2.
[0107] Meanwhile, if the over current relay 120 of the
circuit breaker is required to be electrically detached (iso-
lated) from the terminals T1 and T2 like an insulation test
for the DC air circuit breaker, the user connects the sec-
ond connector 141-1 to the first connector 144 by rotating
the second connector 141-1 at 180° from the state shown
in FIG. 13 in a state the second connector 141-1 is de-
tached from the first connector 144. The connection
method is as described above.
[0108] Then, an external connection state of the first
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connector 144 and the second connector 144-1 becomes
the state shown in FIG. 12, and the electric connection
state of the first connector 144 and the second connector
141-1 becomes the state shown in FIG. 14.
[0109] That is, as shown in FIG. 14, in the first printed
circuit board 143c which is the electric component of the
first connector 144, output terminal 1 (the second termi-
nal from the most-left side indicated by 143a) and input
terminal 1 (the most-left terminal indicated by 143a) are
respectively connected with the second invalid conductor
wiring portion 3 (SP3) and the second invalid conductor
wiring portion 4 (SP4) in the second printed circuit board
141a which is the electric component of the second con-
nector 141-1. In the first printed circuit board 143c, the
first invalid conductor wiring portion 1 (MP2) and the first
invalid conductor wiring portion 2 (MP3) are connected
with each other by the connection line portion 2 (CP2) in
the second printed circuit board 141a of the second con-
nector 141-1. At the same time, in the first printed circuit
board 143c, output terminal 2 (the most-right terminal
indicated by 143a) and input terminal 2 (the second ter-
minal from the most-right side indicated by 143a) are
respectively connected with the second invalid conductor
wiring portion 1 (SP1) and the second invalid conductor
wiring portion 2 (SP2) in the second printed circuit board
141a. In the first printed circuit board 143c, the first invalid
conductor wiring portion 3 (MP5) and the first invalid con-
ductor line 4 (MP8) are connected with each other by the
connection line portion 1 (CP1) in the second printed cir-
cuit board 141a.
[0110] This means that the output terminals 1 and 2
and the input terminals 1 and 2 in the first printed circuit
board 143c which are the electric components of the first
connector 144 are connected to the second invalid con-
ductor wiring portions of the second printed circuit board
141a, which are detached(separated) from one another,
whereby the output terminals and the input terminals are
detached from one another. Therefore, the DC powers
from the terminals T1 and T2 of the circuit breaker or the
shunts 51 and 52, which are supplied to the input termi-
nals 1 and 2 of the first connector 144, are detached(sep-
arated) from the output terminals 1 and 2, DC power sup-
ply to the over current relay 120 which is the controller
of the circuit breaker is cut off(broken).
[0111] Therefore, since the over current relay 120 can
be isolated in a state that a large current for insulation
test is supplied to the terminals T1 and T2 of the circuit
breaker, the over current relay 120 can be protected.
[0112] Meanwhile, in other embodiment different from
the wiring configuration of the first printed circuit board
143c which is the electric component of the first connector
144 shown in FIGS. 15 and 16, when the second con-
nector 141-1 is rotated at 180° as shown in FIG. 14 and
connected to the first connector 144 as shown in FIG.
15, the output terminals 1 and 2 can be connected with
the input terminals 1 and 2 to be the first connection po-
sition and the DC power from the terminals T1 and T2 of
the circuit breaker or the shunts 51 and 52 can be sup-

plied to the over current relay 120, which is the controller
of the circuit breaker, through the output terminals 1 and
2.
[0113] In other embodiment different from line config-
uration of the first printed circuit board 143c which is the
electric component of the first connector 144 shown in
FIGS. 15 and 16, when the second connector 141-1 is
rotated at 180° from the state of FIG. 15 and connected
to the first connector 144 as shown in FIG. 13 or FIG. 16,
the DC powers from the terminals T1 and T2 of the circuit
breaker or the shunts 51 and 52, which are supplied to
the input terminals 1 and 2 of the first connector 144 to
be the second connection position, are detached(sepa-
rated) from the output terminals 1 and 2, whereby DC
power supply to the over current relay 120 is cut off(bro-
ken).
[0114] Technical effect of the isolation mechanism of
a controller for a circuit breaker according to the present
invention will be described as follows.
[0115] As described above, the isolation mechanism
of a controller for a circuit breaker according to the
present invention comprises a first connector that has a
plurality of output terminals electrically connected to the
controller and a plurality of input terminals detached from
the output terminals for connecting an input electric pow-
er source; and a second connector that has a first con-
nection position connected to the first connector and a
second connection position rotated at 180° from the first
connection position and connected to the first connector,
and has a conductor wiring portion electrically connecting
the output terminals with the input terminals at the first
connection position and electrically disconnecting the
output terminals from the input terminals at the second
connection position. Therefore, as the second connector
is connected to the first connector at the first connection
position, the input power may be supplied to the control-
ler. Also, as the second connector is connected to the
first connector at the second connection position rotated
at 180° from the first connection position, the power sup-
ply to the controller can conveniently be cut off(broken).
[0116] In the isolation mechanism of a controller for a
circuit breaker according to the present invention, the
first connector further comprises a plurality of first invalid
conductor wiring portions formed to be detached from
the output terminals and the input terminals, having no
electric connection with the output terminals and the input
terminals, and the second connector comprises a plural-
ity of connection wiring portions connecting the output
terminals with the input terminals at the first connection
position and connecting the plurality of first invalid con-
ductor wiring portions at the second connection position.
Therefore, since the output terminals and the input ter-
minals of the first connector are electrically connected
with each other at the first connection position by the
connection wiring portions of the second connector, elec-
tric power can be supplied to the controller for the circuit
breaker. Since the connection wiring portions of the sec-
ond connector are connected with the first invalid con-
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ductor wiring portions of the first connector at the second
connection position, the output terminals and the input
terminals of the first connector are electrically separated
from each other, whereby power supply to the controller
of the circuit breaker can be cut off(broken).
[0117] In the isolation mechanism of a controller for a
circuit breaker according to the present invention, the
second connector further comprises a plurality of invalid
connection wiring portions connected to the first invalid
conductor wiring portions at the first connection position
and connected to the output terminals and the input ter-
minals at the second connection position, and the plural-
ity of invalid connection wiring portions are formed to be
detached from one another. Therefore, if the first invalid
conductor wiring portions of the first connector are con-
nected to the invalid connection wiring portions at the
first connection position or the output terminals and the
input terminals of the first connector are connected to the
invalid connection wiring portions of the second connec-
tor at the second connection position, the output termi-
nals and the input terminals of the first connector can
electrically be detached (disconnected) from each other.
[0118] In the isolation mechanism of a controller for a
circuit breaker according to the present invention, the
first connector further comprises a pin connector portion
for electric connection with the second connector, and
the second connector further comprises a pin hole con-
nector portion provided to correspond to the pin connec-
tor portion, the pin hole connector portion is capable of
being connected to the pin connector portion at a first
state or a second state rotated at 180° from the first state
and capable of being detached from the pin connector
portion. Therefore, since the first connection position or
the second connection position of the first connector and
the second connector can be obtained by simple con-
nection of the pin connector portion and the pin hole con-
nector portion, power supply to the controller or cut off
of the power supply to the controller can be conveniently
be accomplished.
[0119] In the isolation mechanism of a controller for a
circuit breaker according to the present invention, the
first connector further comprises a first printed circuit
board having a plurality of first wiring portions electrically
connected to the input /output terminals and a plurality
of first invalid conductor wiring portions, and the second
connector further comprises a second printed circuit
board having a plurality of connection wiring portions and
a plurality of invalid connection wiring portions connected
to the invalid conductor wiring portions at the first con-
nection position, and the plurality of invalid connection
wiring portions connected to the input /output terminals
at the second connection position, and the plurality of
invalid connection wiring portions being formed to be de-
tached(separated) from each other. Therefore, the out-
put terminals and the input terminals of the first connector
are electrically connected with each other at the first con-
nection position by the connection wiring portions of the
second printed circuit board, whereby DC electric power

can be supplied to the controller for the circuit breaker.
The output terminals and the input terminals of the first
connector are connected to the invalid connection wiring
portions, which are separated from each other, at the
second connection position, whereby the output termi-
nals are separated from the input terminals and thus DC
electric power supplied to the controller for the circuit
breaker is cut off(broken).
[0120] In the isolation mechanism of a controller for a
circuit breaker according to the present invention, the
first connector comprises a first printed circuit board hav-
ing a plurality of first wiring portions electrically connected
to the input /output terminals and a plurality of first invalid
conductor wiring portions; and an enclosure including a
lower enclosure portion that receives the first printed cir-
cuit board and has an opened upper portion, and an up-
per enclosure portion that has a plurality of insulating
walls, covers the lower enclosure portion and is coupled
to the lower enclosure portion. Therefore, the printed cir-
cuit board of the first connector can be received in and
protected by the enclosure.
[0121] In the isolation mechanism of a controller for a
circuit breaker according to the present invention, the
second connector comprises a second printed circuit
board having a plurality of connection wiring portions that
electrically connects the output terminals with the input
terminals at the first connection position and electrically
connects the plurality of invalid conductor wiring portions
with each other at the second connection position, and
a plurality of second invalid conductor wiring portions that
is connected to the first invalid conductor wiring portions
at the first connection position and connected to the out-
put terminals and the input terminals at the second con-
nection position, and is formed to be separated from each
other; a plurality of connector portions electrically con-
nected with the second printed circuit board and connect-
ed with the first connector; and a supporting frame that
is coupled to the second printed circuit board and out-
wardly supports an assembly of the second printed circuit
board and the connector portions. Therefore, as the as-
sembly of the second printed circuit board and the con-
nector portions of the second connector is outwardly sup-
ported by the supporting frame, a final assembly of the
second connector can be formed.
[0122] In the isolation mechanism of a controller for a
circuit breaker according to the present invention, since
the supporting frame further comprises a pair of hook
portions formed to be extended from both sides of the
supporting frame to the front and thus elastically con-
nected to the first connector side, the hook portions are
inserted to coupling groove portions (not shown) formed
on an inner wall of the enclosure of the first connector,
whereby connection of the first connector and the second
connector can be maintained more firmly.
[0123] In the isolation mechanism of a controller for a
circuit breaker according to the present invention, since
the supporting frame further comprises a pair of support-
ing protrusion portions, the second printed circuit board
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is interposed between the pair of supporting protrusion
portions, whereby the second printed circuit board can
be supported to be prevented from forward and backward
moving.
[0124] In the isolation mechanism of a controller for a
circuit breaker according to the present invention, since
the supporting frame further comprises at least one con-
nection protrusion portion provided on an inner wall and
inserted into the second printed circuit board, and the
second printed circuit board comprises a coupling hole
portion provided to correspond to the connection protru-
sion portion, allowing insertion of the connection protru-
sion portion. Therefore, the connection protrusion portion
can be inserted into the coupling hole portion to support
the second printed circuit board to prevent left and right
movement from occurring.

Claims

1. An isolation mechanism of a controller for a circuit
breaker, characterized in that the isolation mech-
anism (140) comprising:

a first connector (144) that has a plurality of out-
put terminals electrically connected to the con-
troller (120) and a plurality of input terminals de-
tached from the output terminals for connecting
an input electric power source; and
a second connector (141-1) that has a first con-
nection position connected to the first connector
(144) and a second connection position rotated
at 180° from the first connection position and
connected to the first connector (144), and has
a conductor wiring portion (SP) electrically con-
necting the output terminals with the input ter-
minals at the first connection position and elec-
trically disconnecting the output terminals from
the input terminals at the second connection po-
sition.

2. The isolation mechanism of a controller for a circuit
breaker of claim 1, wherein the first connector (144)
further comprises a plurality of first invalid conductor
wiring portions (MP2, MP3, MP5, MP8) that are
formed to be detached from the output terminals and
the input terminals, having no electric connection
with the output terminals and the input terminals, and
the conductor wiring portion (SP) of the second con-
nector (141-1) comprises a plurality of connection
wiring portions (CP1, CP2) that connect the output
terminals with the input terminals at the first connec-
tion position and connect the plurality of first invalid
conductor wiring portions (MP2, MP3, MP5, MP8) at
the second connection position.

3. The isolation mechanism of a controller for a circuit
breaker of claim 1 or 2, wherein the second connec-

tor (141-1) further comprises a plurality of second
invalid conductor wiring portions (SP1, SP2, SP3,
SP4) that are connected to the first invalid conductor
wiring portions (MP2, MP3, MP5, MP8) at the first
connection position and connected to the output ter-
minals and the input terminals at the second con-
nection position, and formed to be detached from
one another.

4. The isolation mechanism of a controller for a circuit
breaker of any one of claims 1-3, wherein the first
connector (144) further comprises a pin connector
portion (143b) for electric connection with the second
connector (141-1), and
the second connector (141-1) further comprises a
pin hole connector portion (141b) provided to corre-
spond to the pin connector portion (143b), capable
of being connected to the pin connector portion
(143b) at a first state or a second state rotated at
180° from the first state and capable of being de-
tached from the pin connector portion (143b).

5. The isolation mechanism of a controller for a circuit
breaker of claim 3, wherein the first connector (144)
further comprises a first printed circuit board (143c)
that has a plurality of first wiring portions (MP1, MP4,
MP6, MP7) electrically connected to the output ter-
minals and the input terminals and the plurality of
first invalid conductor wiring portions (MP2, MP3,
MP5, MP8), and
the second connector (141-1) further comprises a
second printed circuit board (141a) that has a plu-
rality of connection wiring portions (CP1, CP2) and
the plurality of second invalid conductor wiring por-
tions (SP1, SP2, SP3, SP4).

6. The isolation mechanism of a controller for a circuit
breaker of claim 2, wherein the first connector (144)
comprises:

a first printed circuit board (143c) that has having
a plurality of first wiring portions (MP1, MP4,
MP6, MP7) electrically connected to the output
terminals and the input terminals, and the plu-
rality of first invalid conductor wiring portions
(MP2, MP3, MP5, MP8); and
an enclosure (144a, 144b) including a lower en-
closure portion (144b) that receives the first
printed circuit board (143c) and has an opened
upper portion, and
an upper enclosure portion (144a) that has a
plurality of insulating partition walls and covers
the lower enclosure portion (144b), and is cou-
pled to the lower enclosure portion (144b).

7. The isolation mechanism of a controller for a circuit
breaker of claim 2, wherein the second connector
(141-1) comprises:
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a second printed circuit board (141a) that has a
plurality of connection wiring portions (CP1,
CP2) connecting the output terminals with the
input terminals at the first connection position
and connecting the plurality of first invalid con-
ductor wiring portions (MP2, MP3, MP5, MP8)
with each other at the second connection posi-
tion, and a plurality of second invalid conductor
wiring portions (SP1, SP2, SP3, SP4) connect-
ed to the first invalid conductor wiring portions
(MP2, MP3, MP5, MP8) at the first connection
position and connected to the output terminals
and the input terminals at the second connection
position, and formed to be detached from each
other;
a plurality of connector portions (141b) that are
electrically connected with the second printed
circuit board (141a) and connected with the first
connector (144); and
a supporting frame (142) that is coupled to the
second printed circuit board (141a), outwardly
supports an assembly of the second printed cir-
cuit board (141a) and the connector portions
(141b).

8. The isolation mechanism of a controller for a circuit
breaker of claim 7, wherein the supporting frame
(142) further comprises a pair of hook portions
(142a) that are formed to be extended from both
sides of the supporting frame (142) to the front and
thus elastically connected to the first connector
(144).

9. The isolation mechanism of a controller for a circuit
breaker of claim 7 or 8, wherein the supporting frame
further comprises at least a pair of supporting pro-
trusion portions (142c) that support the second print-
ed circuit board (141a) by interposing the second
printed circuit board (141a) therebetween.

10. The isolation mechanism of a controller for a circuit
breaker of any one of claims 7-9, wherein the sup-
porting frame (142) further comprises at least one
connection protrusion portion (142b) that is provided
on an inner wall and inserted into the second printed
circuit board (141a), and
the second printed circuit board (141a) comprises a
coupling hole portion (141a1) that is provided to cor-
respond to the connection protrusion portion (142b)
and allows insertion of the connection protrusion por-
tion (142b).
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