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(54) PLUG-IN CIRCUIT BREAKER

(57) A structure is employed in which a safety trip
apparatus (20) is formed from a trip rod (21) which en-
gages with a trip mechanism portion (30), a compres-
sion spring (22) which biases the trip rod (21) towards
an installation base (2), and a case (23) which houses
the compression spring (22) and the trip rod (21), and
the safety trip apparatus (20) is secured to a circuit

breaker body (1) by a rear cover (25). When the trip rod
(21) is rotated, the state is fixed in which the engage-
ment between the trip rod (21) and the trip mechanism
portion (30) is released. In addition, by installing and re-
moving the rear cover (25), the safety trip apparatus (20)
can be installed on or removed from the circuit breaker
body (1).
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Description

Technical Field

[0001] This invention relates to a circuit breaker, and
in particular it relates to a safety trip apparatus which is
installed in a plug-in type circuit breaker.

Background Art

[0002] Figure 6 is a side cross-sectional view of es-
sential portions showing the state in which a circuit
breaker body of a conventional plug-in type circuit
breaker shown in Japanese Published Unexamined
Patent Application Hei 8-250009, for example, is in-
stalled on an installation base.
[0003] Figure 7 is a side cross-sectional view of es-
sential portions showing the state in which the circuit
breaker body of Figure 6 is removed.
[0004] In the figures, the circuit breaker body 1 has
plug-in contact terminals 3 which are connecting contact
members inside a case made of a molded insulator, a
power supply side terminal 4 and a load side terminal 5
which are each connected to a plug-in terminal 3, a
switching contact (not shown) which is electrically con-
nected between the power supply side terminal 4 and
the load side terminal 5 and which opens and closes a
circuit through which load current flows, a switching
mechanism portion (not shown) which opens and closes
the switching contact, a trip mechanism portion (not
shown) which operates the switching mechanism por-
tion when an overcurrent flows in the circuit, and a han-
dle 6 which can manually operate the switching mech-
anism.
[0005] A trip shaft 30 which forms a portion of the trip
mechanism portion is biased in the clockwise direction
by a spring (not shown), and when an overcurrent flows
in the circuit, it rotates (F1) by a prescribed amount in
the counterclockwise direction and operates the switch-
ing mechanism portion. 31 is a trip rod which is a trip
operating member. One end 31a loosely engages the
trip shaft 30, and the other end 31 b abuts against a
projection 33 installed on the installation base 2. 32 is a
compression spring which biases the trip rod 31 towards
the installation base 2.
[0006] Studs 11 for connecting the power supply side
and the load side to external conductors 8 and connec-
tors 13, which are connecting members for electrically
connecting the studs 11 and the plug-in terminals 3 of
the circuit breaker body 1 with a prescribed contact pres-
sure from a contact spring 12, are installed on a base 7
which is made of a molded insulator and which forms
the installation base 2.
[0007] In a plug-in type circuit breaker which is formed
in this manner, in the state in which the circuit breaker
body 1 is installed on the installation base 2, the other
end 31b of the trip rod 31 and the projection 33 are abut-
ting and the trip rod 31 is pushed upwards, so the one

end 31a of the trip rod 31 does not act on the trip shaft
30. Accordingly, the switching contact of the circuit
breaker body 1 is in a closed contact state, and it con-
ducts the load current.
[0008] In the state in which current is flowing in this
manner, in order to remove the circuit breaker body 1
from the installation base 2, if the circuit breaker body 1
is moved upwards while being maintained roughly par-
allel (Figure 7), the trip rod 31 is displaced downwards
(F2) by the action of the compression spring 32, its one
end 31a acts on the trip shaft 30, the trip shaft 30 is ro-
tated in the counterclockwise direction, the switching
mechanism is operated, and before the plug-in termi-
nals 3 and the connectors 13 separate, the switching
contact is opened, and the load current is interrupted.
[0009] As a conventional plug-in type circuit breaker
is constituted in the above-described manner, in the
state in which the circuit breaker body 1 is removed from
the installation base 2, the trip rod 31 has rotated the
trip shaft 30 in the counterclockwise direction and the
trip mechanism is in an operated state, so there was the
problem that in this state the switching operation of the
circuit breaker body 1 could not be tested.
[0010] This invention was made in order to solve such
problems, and its object is to obtain a plug-in type circuit
breaker which can easily perform switching operation
even in a state in which the circuit breaker body has
been removed.

Disclosure of the Invention

[0011] A plug-in type circuit breaker according to this
invention is a plug-in type circuit breaker having a circuit
breaker body with a switching contact which opens and
closes a circuit in which a load current is flowing, a trip
mechanism portion which opens the switching contact,
and a connecting contact member which leads the load
current to the circuit, an installation base on which the
circuit breaker body is installed and which has a terminal
member which is connected to an external conductor
and which is connected by plugging in to the connecting
contact member, and a safety trip apparatus which op-
erates the trip mechanism portion before the terminal
member and the connecting contact member separate
and opens the switching contact when the circuit break-
er body is removed from the installation base with the
switching contact in a closed state, wherein the safety
trip apparatus can be installed on and removed from the
circuit breaker body, and switching operation of the cir-
cuit breaker body is possible when the safety trip appa-
ratus is removed.
[0012] In addition, it is one in which the safety trip ap-
paratus has a trip operating member which engages
with the trip mechanism portion, a compression spring
which biases the trip operating member towards the in-
stallation base, and a case which houses the compres-
sion spring and the trip operating member, and in which
when the safety trip apparatus is installed, it is secured
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to the circuit breaker body by a securing member.
[0013] Also, it is one in which when the safety trip ap-
paratus is installed, if the trip operating member is ro-
tated, it is possible to perform switching operation of the
circuit breaker body by releasing the engagement be-
tween the trip operating member and the trip mecha-
nism portion.
[0014] Furthermore, it is a plug-in type circuit breaker
having a circuit breaker body with a switching contact
which opens and closes a circuit in which a load current
is flowing, a trip mechanism portion which opens the
switching contact, and a connecting contact member
which leads the load current to the circuit, an installation
base on which the circuit breaker body is installed and
which has a terminal member which is connected to an
external conductor and which is connected by plugging
in to the connecting contact member, and a safety trip
apparatus which has a safety trip function of operating
the trip mechanism portion before the terminal member
and the connecting contact member separate and open-
ing the switching contact when the circuit breaker body
is removed from the installation base with the switching
contact in a closed state, wherein the safety trip appa-
ratus has a trip operating member which engages with
the trip mechanism portion, a compression spring which
biases the trip operating member towards the installa-
tion base, and a case which houses the compression
spring and the trip operating member, and if the trip op-
erating member is rotated, it is possible to perform
switching operation of the circuit breaker body by releas-
ing the engagement between the trip operating member
and the trip mechanism portion.
[0015] Also, it is one in which if the trip operating mem-
ber is rotated, a projection of the trip operating member
and a recess of the case interfit, and a state is fixed in
which the engagement of the trip operating member and
the trip mechanism portion is released.

Brief Description of the Drawings

[0016]

Figure 1 is a longitudinal cross-sectional view of es-
sential portions showing the state in which a circuit
breaker body of a plug-in type circuit breaker ac-
cording to a first embodiment of this invention is in-
stalled on an installation base.
Figure 2 is an enlarged cross-sectional view show-
ing the installed state of a safety trip apparatus ac-
cording to the first embodiment of this invention and
an enlarged interior perspective view showing a trip
rod and a case in an interfitting state.
Figure 3 is a longitudinal cross-sectional view of es-
sential portions showing an intermediate state of re-
moving a circuit breaker body of a plug-in type cir-
cuit breaker according to the first embodiment of
this invention from an installation base.
Figure 4 is an enlarged cross-sectional view of the

safety trip apparatus when the engagement with a
trip mechanism portion according to the first em-
bodiment of this invention has been released and
an enlarged interior perspective view showing the
trip rod and the case in an interfitting state.
Figure 5 is an enlarged cross-sectional view show-
ing the safety trip apparatus according to the first
embodiment of this invention when being removed.
Figure 6 is a side cross-sectional view of essential
portions showing the state in which a circuit breaker
body of a conventional plug-in type circuit breaker
is installed on an installation base.
Figure 7 is a side cross-sectional view of essential
portions showing the removed state of the circuit
breaker body of Figure 6.

Best Mode for Carrying Out the Invention

First Embodiment

[0017] Figure 1 is a longitudinal cross-sectional view
of essential portions showing the state in which a circuit
breaker body of a plug-in type circuit breaker according
to a first embodiment of this invention is installed on an
installation base. In the figure, 1-8, 11-13, and 30 are
the same as in the explanation of the above-described
conventional apparatus, so an explanation will be omit-
ted.
[0018] Figure 2 is an enlarged view showing the in-
stalled state of a safety trip apparatus. (a) is an enlarged
side cross-sectional view, (b) is a plan view of (a), and
(c) is an enlarged interior perspective view showing the
state in which a trip rod and a case are interfit. Figure 3
is a longitudinal cross-sectional view of essential por-
tions showing an intermediate state during the removal
of the circuit breaker body of Figure 1 from the installa-
tion base.
[0019] 14 is a stud cover which secures and insulates
a stud 11.
[0020] The trip shaft 30 which forms a portion of a trip
mechanism portion is biased in the clockwise direction
by a spring (not shown), and when an overcurrent flows
in a circuit, it rotates by a prescribed amount (F3) in the
counterclockwise direction and operates a switching
mechanism portion.
[0021] 20 is a safety trip apparatus. It is formed from
a trip rod 21 which is a trip operating member, a com-
pression spring 22, and a case 23. One end 21a of the
trip rod 21 loosely engages with a pressing portion 30a
of the trip shaft 30, and the other end 21b abuts a bush
24 installed on the installation base 2. A projection 21c
which is integrally installed on the trip rod 21 loosely fits
in a through hole 23a in the case 23, so the trip rod 21
is biased towards the installation base 2 by the com-
pression spring 22.
[0022] 25 is a rear cover which is a securing member.
It is disposed on the bottom surface of the circuit breaker
body 1, and it secures a case 23 of the safety trip appa-
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ratus 20 which is loosely inserted into an insertion hole
1a of the circuit breaker body 1. Instead of by the rear
cover 25, the case 23 may be secured inside the inser-
tion hole 1a of the circuit breaker body 1 by screws or
the like, or the case 23 may be inserted and secured by
a press fit or a snap fit or the like in the insertion hole 1a
of the circuit breaker body 1.
[0023] In a plug-in type circuit breaker formed in this
manner, in the state in which the circuit breaker body 1
is installed on the installation base 2, the other end 21b
of the trip rod 21 abuts the bush 24, and the trip rod 21
is pressed on the side facing the trip shaft 30, so the one
end 21a of the trip rod 21 does not act on the pressing
portion 30a of the trip shaft 30, and accordingly, the
switching contact of the circuit breaker body 1 is in a
closed state and conducts a load current.
[0024] In the state in which a current is being conduct-
ed as described above, in order to remove the circuit
breaker body 1 from the installation base 2, if the circuit
breaker body 1 is moved in the direction of the arrow
(Figure 3), the trip rod 21 is displaced to the left (F4) due
to the action of the compression spring 22, its one end
21a acts on the pressing portion 30a of the trip shaft 30,
the trip shaft 30 is rotated in the counterclockwise direc-
tion, the switching mechanism is operated, and before
the plug-in terminals 3 and the connectors 13 separate,
the switching contact is opened and the load current is
interrupted.
[0025] Figure 4 is an enlarged cross-sectional view of
the safety trip apparatus at the time of releasing its en-
gagement with the trip mechanism portion. (a) is an en-
larged side cross-sectional view, (b) is a plan view of
(a), and (c) is a enlarged interior perspective view show-
ing the state in which the trip rod and the case interfit.
[0026] In the figures, if the other end 21b of the trip
rod 21 is rotated by approximately 90 in the direction of
the arrow from the state shown in Figure 2 by a screw-
driver or the like and it is brought to the state shown in
Figure 4, the projection 21c of the trip rod 21 which was
engaging with the top surface portion 23b of the case
23 fits into the recess 23c of the case 23, and in addition,
the one end 21a of the trip rod 21 also rotates by ap-
proximately 90 and is no longer engaged with the press-
ing portion 30a of the trip shaft 30, so even if the trip rod
21 moves in direction F5, it does not act on the pressing
portion 30a of the trip shaft 30.
[0027] In addition, the projection 21c of the trip rod 21
fits into the recess 23c of the case 23, so the trip rod 21
becomes unable to rotate from this position, and in ad-
dition, the projection 21c is pressed into the recess 23c
by the compression spring 22, so the state is fixed in
which the engagement between the one end 21 a of the
trip rod 21 and the pressing portion 30a of the trip shaft
30 is released.
[0028] From this state, in order to return to the state
shown in Figure 2 in which the one end 21a of the trip
rod 21 and the pressing portion 30a of the trip shaft 30
engage, the other end 21b of the trip shaft 21 can be

pressed towards the trip shaft 30 against the pressing
force of the compression spring 22 and rotated by ap-
proximately 90 in the opposite direction from the arrow
by a screwdriver or the like.
[0029] A plug-in type circuit breaker formed in this
manner is fixed in a state in which the engagement be-
tween the one end 21a of the trip rod 21 and the pressing
portion 30a of the trip shaft 30 is released, so in a state
in which the circuit breaker body 1 is removed, it is pos-
sible to carry out switching operation, so malfunctions
do not take place even if vibrations which are generated
when the switching portion is operated manually by the
handle 6 are transmitted to the trip rod 21, and it is pos-
sible to carry out switching operation.
[0030] In addition, the safety trip apparatus 20 which
is loosely inserted into the insertion hole 1 a of the circuit
breaker body 1 in this manner has a structure such that
it can be easily installed and removed by installation and
removal of the rear cover 23. Figure 5 is an enlarged
view showing when the safety trip apparatus is re-
moved. (a) is an enlarged side cross-sectional view, and
(b) is a plan view of (a).
[0031] From the above-described state in which the
engagement between the one end 21 a of the trip rod
21 and the pressing portion 30a of the trip shaft 30 is
released, if the rear cover 23 attached to the rear surface
of the circuit breaker body 1 is removed, the safety trip
apparatus 20 formed from the trip rod 21, the compres-
sion spring 22, and the case 23 can easily be removed
from the circuit breaker body 1, and in the state in which
the circuit breaker body 1 is removed, if the safety trip
apparatus 20 is removed, switching operation of the cir-
cuit breaker body 1 can be carried out, and it can later
be installed in a circuit breaker body 1 in which a safety
trip apparatus 20 is not installed.
[0032] In the above description, the case was ex-
plained in which the safety trip apparatus 20 is secured
to the circuit breaker body 1 by the rear cover 25 and
the safety trip apparatus 20 can be installed and re-
moved, but a structure may be employed in which the
rear cover 25 is integrally formed with the circuit breaker
body 1 and cannot be installed and removed, and in the
same manner, in a state in which the circuit breaker body
1 is removed, switching operation can be carried out.

Possibility of Industrial Use

[0033] As described above, in a plug-in type circuit
breaker according to this invention, in a state in which
a circuit breaker body is removed, if a safety trip appa-
ratus is removed, switching operation of the circuit
breaker body can be carried out, and it can be addition-
ally installed in a circuit breaker body in which a safety
trip apparatus is not installed.
[0034] In addition, the safety trip apparatus can be
easily installed and removed from the circuit breaker
body by attaching and removing the rear cover.
[0035] In addition, if the other end of the trip rod is
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rotated by a screwdriver or the like, the one end of the
trip rod no longer acts on the pressing portion of the trip
shaft, so in a state in which the circuit breaker body is
removed, switching operation can be carried out.
[0036] Furthermore, a state is fixed in which the en-
gagement between the one end of the trip rod and the
pressing portion of the trip shaft is released, so in a state
in which the circuit breaker body has been removed,
switching operation can be carried out without malfunc-
tions even when vibrations generated at the time of
manual switching of the switching mechanism portion
by operation of the handle are transmitted to the trip rod.

Claims

1. A plug-in type circuit breaker having a circuit break-
er body with a switching contact which opens and
closes a circuit in which a load current is flowing, a
trip mechanism portion which opens the switching
contact, and a connecting contact member which
leads the load current to the circuit, an installation
base on which the circuit breaker body is installed
and which has a terminal member which is connect-
ed to an external conductor and which is connected
by plugging in to the connecting contact member,
and a safety trip apparatus which operates the trip
mechanism portion before the terminal member and
the connecting contact member separate and
opens the switching contact when the circuit break-
er body is removed from the installation base with
the switching contact in a closed state, character-
ized in that the safety trip apparatus can be in-
stalled on and removed from the circuit breaker
body, and switching operation of the circuit breaker
body is possible when the safety trip apparatus is
removed.

2. The plug-in type circuit breaker of claim 1 charac-
terized in that the safety trip apparatus has a trip
operating member which engages with the trip
mechanism portion, a compression spring which bi-
ases the trip operating member towards the instal-
lation base, and a case which houses the compres-
sion spring and the trip operating member, and
when the safety trip apparatus is installed, it is se-
cured to the circuit breaker body by a securing
member.

3. The plug-in type circuit breaker of claim 2 charac-
terized in that when the safety trip apparatus is in-
stalled, if the trip operating member is rotated, it is
possible to perform switching operation of the circuit
breaker body by releasing the engagement be-
tween the trip operating member and the trip mech-
anism portion.

4. A plug-in type circuit breaker having a circuit break-

er body with a switching contact which opens and
closes a circuit in which a load current is flowing, a
trip mechanism portion which opens the switching
contact, and a connecting contact member which
leads the load current to the circuit, an installation
base on which the circuit breaker body is installed
and which has a terminal member which is connect-
ed to an external conductor and which is connected
by plugging in to the connecting contact member,
and a safety trip apparatus which has a safety trip
function of operating the trip mechanism portion be-
fore the terminal member and the connecting con-
tact member separate and opening the switching
contact when the circuit breaker body is removed
from the installation base with the switching contact
in a closed state, characterized in that the safety
trip apparatus has a trip operating member which
engages with the trip mechanism portion, a com-
pression spring which biases the trip operating
member towards the installation base, and a case
which houses the compression spring and the trip
operating member, and if the trip operating member
is rotated, it is possible to perform switching opera-
tion of the circuit breaker body by releasing the en-
gagement between the trip operating member and
the trip mechanism portion.

5. The plug-in type circuit breaker of claim 2 charac-
terized in that if the trip operating member is rotat-
ed, a projection of the trip operating member and a
recess of the case interfit, and a state is fixed in
which the engagement of the trip operating member
and the trip mechanism portion is released.
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