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[57] ABSTRACT 
A circuit breaker characterized by a roller guide mem 
ber, 1a, provided on the inside wall of an upper part of 
the case 1. The roller quite member, la, has a curved 
shape designed to form or smooth curved path, 100, in 
cooperation with the roller receiving indents 5a and 56, 
so that the roller can be reliably reset in the roller 
receiving indents 5a and 5b. 

3 Claims, 7 Drawing Sheets 
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cmcurr BREAKER 

Matter enclosed in heavy brackets [ ] appears in the 
original patent but forms no part of this reissue speci?ca 
tion; matter printed in italics indicates the additions made 
by reissue. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates generally to a circuit 

breaker, and particularly concerns to a circuit breaker 
capable of smooth automatic resetting action. 

2. Description of the Prior Art 
A typical conventional circuit breaker is shown in 

FIG. 1 through FIG. 3 which are sectional side views of 
the circuit breaker. Therein FIG. 1 shows an OFF state, 
FIG. 2 shows an ON state and FIG. 3 shows a tripping 
state which is a state immediately after a tripping and 
before restoration. In these drawings, numeral 1 desig 
nates a case made of an insulating plastic resin mold, 
numeral 2 designates a handle which is cradably ful 
crumed by a pin 101. A torsion spring 3 is wound 
around the pin 101 and one end of the torsion spring 3 
is held by a part of the case and the other end thereof is 
held on a part of the handle 2 thereby to energize the 
handle 2 in anticlockwise direction. A U-shaped link 4 is 
rotatably held by its one end in a hole 202 of an internal 
lever 201 of the handle 2 and a roller 9 is rotatably held 
on the other end of the U-shaped link 4. A moving 
contact arm 5 having a moving contact 12 at its lower 
end is fulcrumed by a pin 6 which is ?xed to the case 1 
and has a roller-receiving-indent 5a, 5b at its top part. 
An engaging lever 7 having an engaging part 7a at its 
upper end and a pushing seat 7b at its upper side part is 
fulcrumed also by the pin 6, and the engaging lever 7 is 
energized by a torsion spring 8 in anticlockwise direc 
tion. Thereby, the engaging part 7a catches the roller 9 
in the states other than an instant immediately after a 
tripping. A pin 11 ?xed on the moving contact arm is 
pulled by a tension spring 14 which is ?xed by its other 
end to a pin 13 mounted on the case 1. A ?xed contact 
15 is ?xed on a part of the case 1, in a manner to face the 
moving contact 12 so as to touch the latter when the 
moving contact arm 5 is rotated anticlockwise by a 
clockwise rotation of the handle 2 and the leftward 
motion of the roller 9 due to a toggle motion of a toggle 
link system consisting of the internal lever 201 and the 
U-shaped link 4. A solenoid coil 17 being wound around 
a bobbin 25 and having a plunger 23 therein is con 
nected between a terminal 19 and the fixed contact 15. 
The terminal 19 is for connecting to outside conductor 
(not shown) by a wire pressing member 20 and a screw 
21. A yoke of the solenoid coil 17 is mounted on the 
case 1. The plunger 23 has a restoring spring 24 energiz 
ing it to the right direction and also has a rod 26 which 
is for pushing the engaging lever 7 when a very large 
overcurrent, for instance, a shortcircuit current flows. 
A bimetal 30 which is connected by a soft conductor 29 
to the moving contact 12 is connected and mounted on 
a ?xed contact 31, to which an outer conductor (not 
shown) is to be connected by a wire pressing member 32 
and a screw 33. Numeral 34 designates an adjusting 
screw for ?ne adjustment of angle of the bimetal 30. 
The middle part of the bimetal 30 is covered by an 
insulation sheath 35. A known are runner 36 is con 
nected by its one end to the ?xed conductor 31 and its 
other end is mounted on the base part of the case 1. 

15 

20 

25 

35 

40 

45 

50 

60 

65 

2 
Numeral 38 designates a known side plate made of inor 
ganic substance and disposed in parallel direction of 
running of are on both sides of the arc runner. A known 
are extinguish chamber 42 having plural grids 43 dis 
posed with predetermined gaps between a pair of side 
plates 44 is provided next to the arc runner 36. 
The operation of the conventional circuit breaker is 

as follows. In both states of the OFF state shown in 
FIG. 1 and the ON state shown in FIG. 2 of the circuit 
breaker, the roller 9 is held by the engaging part 7a of 
the engaging lever 7 and the roller-receiving-indent 5a, 
5b of the moving contact arm 5, and thereby the U 
shaped link 4 is ?xed in the positions shown in FIG. 1 
and FIG. 2, respectively. 
When the handle 2 is rotated from the OFF state of 

FIG. 1 to ON state of FIG. 2, the toggle link system 
constituted by the internal lever 201 and the U-shaped 
link 4 moves upwards passing a dead point to the state 
of FIG. 2 and the toggle link system is extended 
thereby. 

Accordingly the moving contact arm 5 is rotated 
anticlockwise around the pin 6, thereby making the 
moving contact 12 touch the ?xed contact 16 as shown 
in FIG. 2. 
On the contrary, when the handle 2 is rotated anti 

clockwise to the OFF state of FIG. 1, the toggle link 
system moves downwards to the original bent-shaped 
relation shown in FIG. 1, thereby rotating the moving 
contact arm 5 in clockwise direction around the pin 6, 
and the moving contact 12 is detached from the ?xed 
contact 16 as shown in FIG. 1. 
When a relatively moderate overcurrent, for in 

stance, an overload current arises, the bimetal 30 is 
heated by its Joule heat due to the overcurrent ?owing 
therethrough and is bent towards the moving contact 
arm 5, and hence the pushing seat 7b is pushed clock 
wise. Accordingly, by the right hand displacement of 
the engaging pin 7a, the engagement of the roller 9 in 
the roller-receiving-indent 5a, 5b is released. Therefore, 
the moving contact arm 5 is rotated clockwise by the 
force of the tension spring 14, and the moving contact 
12 is detached from the ?xed contact 16, and a tripping 
state as shown in FIG. 3 is produced. Thereafter, by 
means of the torsion spring 3, the handle 2 is automati 
cally rotated anticlockwise, and then the toggle link 
system restores to the state of FIG. 1 by falling of the 
roller 9 in a gap formed between the roller-receiving 
indent 5a, 5b and the engaging part 7a. Thus, the state of 
the circuit breaker is restored to the OFF state shown in 
FIG. 1. In such moderate overcurrent case, the tripping 
and restoration of the circuit breaker proceed in an 
appropriate time delays induced by slow bending and 
restoring of the bimetal 30. 
On the other hand, when a large overcurrent, for 

instance, by a shortcircuit current arises, the coil 17 is 
excited by the large current and the plunger 23 is driven 
leftwards in a high speed motion overcoming the force 
of the restoring spring 24, and hence the rod 26 strongly 
pushes the engaging lever 7 leftwards thereby driving it 
clockwise. As a result, the engaging part 7a releases the 
holding of the roller 9 and therefore the toggle link 
system constituted by the internal level 201 and the 
U-shaped link 4 is released from the roller-receiving 
indent 5a, 5b of the moving contact arm 5. And thereby, 
the moving contact arm 5 is rotated clockwise by means 
of the tension spring 14. Accordingly the moving 
contact 12 detaches from the ?xed contact 16, thereby 
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making a disconnection, and a tripping state as shown in 
FIG. 3 is produced. Thereafter, by meahs of the torsion 
spring 3, the handle 2 is automatically rotated anticlock 
wise, and then the toggle link system restores to the 
state of FIG. 1 by falling of the roller 9 in a gap formed 
between the roller-receiving-indent 5a, 5b and the en 
gaging part 7a. Thus, the state of the circuit breaker is 
restored to the OFF state shown in FIG. 1. This large 
overcurrent tripping proceeds in a high speed motion. 
The problem of the above-mentioned conventional 

circuit breaker is that, in a resetting action which after 
the tripping, since the motion of the roller 9 is rather 
free around the engaging part 7a, sometimes the roller 9 
undesirably rides over wrong side of the engaging part 
7a and caught by the engaging part 7a at the wrong side. 
Therefore, reliability of automatic resetting of the tog 
gle link system is not suf?ciently high. 

SUMMARY OF THE INVENTION 

The purpose of the present invention is to provide an 
improved circuit breaker wherein the aforementioned 
problem of the conventional circuit breaker is dissolved 
such that reliable automatic resetting of the toggle link 
system is always assured, by providing a roller g uide 
member which is for guiding the roller rightly into a 
resetting position thereby to assure automatic smooth 
resetting. 
The circuit breaker in accordance with the present 

invention comprises: 
a handle for connection and disconnection of 

contacts by outside controlling thereof and energized 
by a spring toward its position of disconnection, 

a link member which is linked by its one end to a 
driving part of the handle, thereby to form a toggle link 
system together with the handle, 

a roller rotatably held on the other end of the link 
member, 

a ?xed contact fixed on a part of a case, 
a moving contact arm which has a roller-receiving 

indent on one end part and a moving contact on the 
other end part, is cradlably fulcrumed on the case and is 
energized in a direction to make the moving contact 
[touch] detach from the ?xed contact to make the 
[connection] disconnection, 
an engaging lever which has an engaging part dis 

posed to face the roller-receiving-indent to hold the 
roller and is cradlably fulcrumed on the case, 

an overcurrent trip device which is for releasing the 
engaging of the roller by the engaging part when an 
overcurrent above a predetermined value arises, 
thereby making the moving contact detach from the 
?xed contact to make the disconnection, and 

a roller guide member which is formed in the case to 
form a roller guiding path together with the roller 
receiving-indent for smooth guiding of the roller during 
its motion from a tripped position where the roller is 
apart from the roller-receiving-indent to a reset position 
where the roller is resting on the roller-receiving 
indent. 

BRIEF DESCRIPTION OF THE DRAWING 

FIG. 1 is the sectional side view of the typical con 
ventional circuit breaker in the OFF state. 
FIG. 2 is the sectional side view of the conventional 

circuit breaker in the ON state. 
FIG. 3 is the sectional side view of the conventional 

circuit breaker in the tripping state. 
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4 
FIG. 4 is a sectional side view of a circuit breaker of 

a preferred embodiment of the present invention in an 
OFF state. 

FIG. 5 is a sectional side view of the circuit breaker 
of the embodiment in an ON state. 
FIG. 6 is a sectional side view of the circuit breaker 

of the embodiment in an tripping state. 
FIG. 7 is an enlarged view of a roller and relevant 

parts showing motions of a roller 9 of the embodiment. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

A preferred embodiment in accordance with the pres 
ent invention is described in detail with reference to 
FIG. 4 through FIG. 6 and FIG. 7 which are sectional 
side views of the circuit breaker and a schematic view 
showing the motion of a roller 9, respectively. Therein 
FIG. 4 shows an OFF state, FIG. 5 shows an ON state, 
FIG. 6 shows a tripping state which is a state immedi— 
ately after a tripping and before restoration, and FIG. 7 
shows a partially enlarged view showing motions of a 
roller 9 of the embodiment. In these drawings, numeral 
1 designates a case made of an insulating plastic resin 
mold, which has a handle 2 which is cradlably ful 
crumed to a part of the case 1 by a pin 101. A torsion 
spring 3 is wound around the pin 101 and one end of the 
torsion spring 3 is held by a part of the case and the 
other end thereof is held on a part of the handle 2 
thereby e0 energize the handle 2 in anticlockwise direc 
tion. A U-shaped link 4 is rotatably held by its one end 
in a hole 202 of an internal lever 201 of the handle 2 and 
a roller 9 is rotatably held on the other end of the U 
shaped link 4. A moving contact arm 5 having a moving 
contact 12 at its lower end is fulcrumed by a pin 6 which 
is ?xed to the case 1 and has a roller-receiving-indent 
5a, 5b at its top part. An engaging lever 7 having an 
engaging parts 7a at its upper end and a pushing seat 7b 
at its upper side part is fulcrimed also by the pin 6, and 
the engaging lever 7 is energized by a torsion spring 8 in 
anticlockwise direction. Thereby, the engaging part 7a 
catches the roller 9 in the states other than an instant 
immediately after a tripping. 
The feature in con?guration of the present invention 

is providing of a roller guide member 1a in an integral 
mold con?guration to an inside wall of an upper part of 
the case 1. The roller guiding member la has a curved 
shape which is designed to form a smooth curved path 
100 together with the roller-receiving-indent 5a, 5b at 
the upper end part of the moving contact arm 5. The 
smooth curved path 100 formed between the roller 
guide member 1a and the roller-receiving-indent 5a, 5b 
of the upper part of the moving contact arm 5 is de 
signed so that the roller 9 can automatically restore 
from the tripped position shown in FIG. 6 to the OFF 
state position shown in FIG. 1. In order to assure the 
automatic restoration, the roller guiding member has a 
tapered convex curve part lb at an entrance part of said 
roller guiding path 100 and a concave downward curve 
part 1c connected to the tapered convex curve part 1b. 
A pin 11 fixed on the moving contact arm is pulled by 
a tension spring 14 which is ?xed by its other end to a 
pin 13 mounted on the case 1. A ?xed contact 15 is ?xed 
on a part of the case 1, in a manner to face the moving 
contact 12 so as to touch the latter when the moving 
contact arm 5 is rotated anticlockwise by a clockwise 
rotation of the handle 2 and the leftward motion of the 
roller 9 due to a toggle motion of a toggle link system 
consisting of the internal lever 201 and the U-shaped 
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link 4. A solenoid coil 17 being wound around a bobbin 
25 and having a plunger 23 therein is connected be 
tween a terminal 19 and the ?xed contact 15. The termi 
nal 19 is for connecting to outside conductor (not 
shown) by a wire pressing member 20 and a screw 21. A 
yoke of the solenoid coil 17 is mounted on the case 1. 
The plunger 23 has a restoring spring 24 energizing it to 
the right direction and also has a rod 26 which is for 
pushing the engaging lever 7 when a very large over 
current, for instance, a shortcircuit current flows. A 
bimetal 30 which is connected by a soft conductor 29 to 
the moving contact 12 is connected and mounted on a 
?xed contact 31, to which an outer conductor (not 
shown) is to be connected by a wire pressing member 32 
and a screw 33. Numeral 34 designates an adjusting 
screw for ?ne adjustment of angle of the bimetal 30. 
The middle part of the bimetal 30 is covered by an 
insulation sheath 35. A known are runner 36 is con 
nected by its one end to the ?xed conductor 31 and its 
other end is mounted on the base part of the case 1. 
Numeral 38 designates a known side plate made of inor 
ganic substance and disposed in parallel direction of 
running of are on both sides of the arc runner. A known 
are extinguish chamber 42 having plural grids 43 dis 
posed with predetermined gaps between a pair of side 
plates 44 is provided next to the arc runner 36. 
The operation of the above-mentioned embodiment 

of the circuit breaker is as follows. In both states of the 
OFF-state shown in FIG. 4 and the ON state shown in 
FIG. 5 of the circuit breaker, the roller 9 is held by the 
engaging part 7a of the engaging lever 7 and the roller 
receiving-indent 5a, 5b of the moving contact arm 5, 
and thereby the U-shaped link 4 is ?xed in the positions 
shown in FIG. 4 and FIG. 5, respectively. 
When the handle 2 is rotated from the OFF state of 

FIG. 1 to ON state of FIG. 5, the toggle link system 
constituted by the internal lever 201 and the U-shaped 
link 4 moves upwards passing‘a dead point to the state 
of FIG. 5 and the toggle link system is extended 
thereby. Accordingly the moving contact arm 5 is ro 
tated anticlockwise around the pin 6, thereby making 
the moving contact 12 touch the ?xed contact 16 as 
shown in FIG. 5. 
On the contrary, when the handle 2 is rotated anti 

clockwise to the OFF state of FIG. 4, the toggle link 
system moves downwards to the original bent-shaped 
relation shown in FIG. 4, thereby rotating the moving 
contact arm 5 in clockwise direction around the pin 6, 
and the moving contact 12 is detached from the ?xed 
contact 16 as shown in FIG. 4. 
When a relatively moderate overcurrent, for in 

stance, an overload current arises, the bimetal 30 is 
heated by its Joule heat due to the overcurrent ?owing 
therethrough and is bent towards the moving contact 
arm 5, and hence the pushing seat 7b is pushed clock 
wise. Accordingly, by the right hand displacement of 
the engaging part 7a, the engagement of the roller 9 in 
the roller receiving indent 5a, 5b is released. Therefore, 
the moving contact arm 5 is rotated clockwise by the 
force of the [torsion] tension spring 14, and the mov 
ing contact 12 is detached from the fixed contact 16, and 
a tripping state as shown in FIG. 6 is produced. There 
after, by means of the torsion spring 3, the handle 2 is 
automatically rotated anticlockwise, and then the tog 
gle link system restores to the state of FIG. 4. In this 
process, roller 9 moves as shown from one dot chain 
line position in the left, through two dots chain line 
position in the midway position to the solid line position 
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6 
in the right of FIG. 7, and the guide member 1a cer 
tainly and smoothly guides the restoration movement of 
the roller 9 through the smooth path 100 to the roller 
receiving indent 5a, Sb as shown in FIG. 7. Therefore, 
the restoration of the roller 9 to the original state shown 
in FIG. 4 and hence the resetting of the roller 9 and the 
toggle link system is always assured. Thus, the state of 
the circuit breaker is resetted to the OFF state shown in 
FIG. 4. In such moderate overcurrent case, the tripping 
and restoration of the circuit breaker proceed in an 
appropriate time delays induced by slow bending and 
restoring of the bimetal 30. 
On the other hand, when a large overcurrent, for 

instance, by a shortcircuit current arises, the coil 17 is 
excited by the large current and the plunger 23 is driven 
leftwards in a high speed motion overcoming the force 
of the restoring spring 24, and hence the rod 26 strongly 
pushes the engaging lever 7 leftwards thereby driving it 
clockwise. As a result, the engaging part 7a releases the 
holding of the roller 9 and therefore the toggle link 
system constituted by the internal lever 201 and the 
U-shaped link 4 is released from the roller receiving 
indent 5a, 5b of the moving contact arm 5. And thereby, 
the moving contact arm 5 is rotated clockwise by means 
of the tension spring 14. Accordingly the moving 
contact 12 detaches from the ?xed contact 16, thereby 
making a disconnection, and a tripping state as shown in 
FIG. 6 is produced. Thereafter, by means of the torsion 
spring 3, the handle 2 is automatically rotated anticlock 
wise, and then the toggle link system restores to the 
state of FIG. 4. Also in this process, roller 9 moves as 
shown from one dot chain line position in the left, 
through two dots chain line position in the midway 
position to the solid line position in the right of FIG. 7, 
and the guide member 1a certainly and smootly guides 
the restoration movement of the roller 9 through the 
smooth path 100 to the roller receiving indent 5a, 5b as 
shown in FIG. 7. Therefore the restoration of the roller 
9 to the original state shown in FIG. 4 and hence the 
resetting of the roller and the toggle link system is al 
ways assured. Thus, the state of the circuit breaker is 
resetted to the OFF state shown in FIG. 4. This large 
overcurrent tripping proceeds in a high speed motion. 
As a result of the provision of the roller guiding mem 

ber 1a , the certain and reliable automatic resetting of 
the roller 9 and the toggle link system after every trip 
pings of the circuit breaker both in moderate overcur 
rent operation and in a large overcurrent operation is 
assured. 
What is claimed is: 
1. A circuit breaker comprising: 

a handle for connection and disconnection of contacts 
by outside controlling thereof and energized by a 
spring toward its position of disconnection, 

a link member which is linked by its one end to a driving 
part of said handle, thereby to form a toggle link 
system together with said handle, 

a roller rotatably held on the other end of said link 
member, 

a ?xed contact ?xed on a part of a case, 
a moving contact arm which has a roller receiving 

indent on one end part and a moving contact on the 
other end part, is cradlably fulcrumed on the case and 
is energized in a direction to make said moving 
contact [touch] detach from said ?xed contact to 
make said [connection] disconnection, 
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an engaging lever which has an engaging part disposed 
to face said roller receiving indent to hold said roller 
and its cradlably fulcrumed on the case, 

an overcurrent trip device which is for releasing said 
engaging of said roller by said engaging part when an 
overcurrent above a predetermined value arises, 
thereby making said moving contact detach from said 
?xed contact to make said disconnection, and 

a roller guide member which is provided in said case to 
form a roller guiding path together with said roller 
receiving-indent for smooth guiding of said roller 
during its motion from a tripped position where said 
roller is apart from said roller-receiving-indent to a 
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reset position where said roller is resting on said roll 
er-receiving-indent. 
2. A circuit breaker in accordance with claim 1, 

wherein 
said roller guide member is formed in an integral mold 

con?guration to an inside wall of an upper part of said 
case. 

3. A circuit breaker in accordance with claim 2, 
wherein 
said roller guiding member has a tapered convex curve 

part at an entrance part of said roller guiding path and 
a concave downward curve part connected to the 

tapered €OI1VBX curve i i i l i 


