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[ 5 7 ] ABSTRACT 

A circuit breaker wherein electrical arrangement for 
detecting excess current in and switching or breaking 
power supply contacts for associated circuit and me 
chanical arrangement for transmitting ON-OFF opera 
tion or contact switching operation to the contacts are 
separately disposed as electrically insulated by a sepa 
ration wall in a chassis for integrally housing the both 
arrangements. The separation wall has only two nar 
row apertures for allowing the motion responsive to 
detected excess current transmitted to the mechanical 
arrangement and therethrough back to the contacts. 

4 Claims, 37 Drawing Figures 
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CIRCUIT BREAKER 

This invention relates to a circuit breaker for protect 
ing a load by breaking a circuit in case such excess cur 
rent as a short-circuiting current or overload current 
?ows through the circuit. 
Generally a circuit breaker is formed largely of three 

parts of an operating part, switching contact part and 
excess current detecting part so that, in case an excess 
current flows through a circuit, this excess current will 
be detected by the excess current detecting part and 
the switching contact part will be operated, through the 
operating part, by this detection to switch off the cir 
cuit. The above mentioned three parts have been ar 
ranged and ?xed on the same surface (for example, the 
upper surface) of a chassis made of a synthetic resin. 
However, the operating part is mostly of a mechanical 
formation while the switching contact part and excess 
current operated element are mostly of electric forma 
tions. Therefore, there have been defects that, when 
they are fixed as arranged on the same surface of the 
chassis, the assembling work speci?cally in the me 
chanical ?eld must be carried out with a larger atten 
tion than is required to the electric parts outside the 
mechanical ?eld and is, therefore, inef?cient and that, 
in the case of the maintenance and inspection, the me 
chanical part and electrical part can not be checked 
separately from each other and the whole parts must be 
checked. 

Further, many of metal parts are used for the operat 
ing part and, therefore, it must be considered to insu 
late this operating part from both of the switching 
contact part and excess current detecting part which 
are electrical parts. 

In the present invention, in view of the above men 
tioned points, a partition wall is integrally formed in the 
middle on the inside surface of the side wall of a case 
made of a synthetic resin to separately form upper and 
lower space parts which are open respectively outward, 
a handle operating part is arranged in the upper space 
part, a switching contact part and excess current de 
tecting part are arranged in the lower space part, holes 
are made vertically through both sides of the partition 
wall, a moving plate for operatively connecting the 
handle operating part and switching contact part with 
each other is arranged in the hole on one side and an 
operatively connecting plate for operatively connecting 
the excess current detecting part and handle operating 
part with each other is arranged in the hole on the other 
side so that such defects as referred to before will be 
successfully solved. 
An object of the present invention is, therefore, to 

provide a mold case circuit breaker wherein each of the 
said parts which are respectively made to be a unit can 
be arranged in an optimum state and the assembling 
work and maintenance service can be carried out effi 
ciently. 
Other objects and advantages of the present inven 

tion will be made clear by the following description of 
the invention detailed with reference to a preferred em 
bodiment in conjunction with accompanying drawings, 
in which: 
FIG. I is an explanatory view showing schematically 

the arrangement of a circuit breaker of the present in 
vention; 
FIG. 2 is an upper surface view of the apparatus of 

the present invention; 

5 

25 

35 

45 

50 

55 

65 

2 
FIG. 3 is a lower surface view of the same with a back 

lid removed; 
FIG. 4 is a side view of the same; 
FIG. 5 is a view showing the interior with a part of a 

cover cut off; 
FIG. 6 is an upper surface view shown with the cover 

removed; 
FIG. 7 is an upper surface view in FIG. 6 shown with 

an upper lid removed; 
FIG. 8 is a lower surface view in FIG. 3 with a lower 

lid removed; 
FIG. 9 is a sectioned view shown along an input ter 

minal and output terminal in FIG. 6; 
FIGS. 10A through 10C are upper surface view, 

lower surface view and vertical sectioned view substan 
tially at the centre of a chassis; 

FIG. 11 is a cross sectional view along a carrier of the 
chassis; 
FIG. 12 is a perspective view of an operating part; 
FIG. 13A is a perspective view of the operating part 

as disassembled, and FIG. 138 shows main elements in 
the operating part; 
FIG. 14A is a front view of the operating part as as 

sembled; 
FIG. 14B is a rear view of the same; 
FIG. 14C is a side view of the same; 
FIG. 15 is a perspective view of an electromagnet 

employed in the device; 
FIGS. 16A through 16C show a coil in the above; 
FIG. 17 is a perspective view of a switching contact 

unit; 
FIG. 18 is a perspective view of a carrier; 
FIG. 19 is a perspective view of an armature; 
FIG. 20 is an elevation of a handle; 
FIGS. 21 and 22 are fragmentary sectioned views for 

explaining the operating part as ?tted; 
FIGS. 23A, B and C are views for explaining the op 

eration of the operating part; 
FIGS. 24A through 24C are view for explaining the 

operation of the contact plate; 
FIGS. 24A through 24C are fragmentary sectioned 

views showing operations of contacting plate; and 
FIGS. 25A and 25B are explanatory views showing 

operative relation between certain main elements in 
the operating part. 
FIG. 1 shall be explained in the following. 
FIG. 1 shows a unit arrangement of a circuit breaker 

of the present invention. In the drawing, INPUT is an 
input terminal, OUTPUT is an output terminal and 
these terminals are arranged on both sides of a case A. 
B is a switching terminal. C is an excess current detect 
ing part. D is an operating part. An upper space and 
lower space are formed by a partition wall E in the case 
A. The operating part D is arranged in the upper space. 
The switching contact part B and excess current detect 
ing part C are arranged in the lower space. F is an oper 
atively connecting plate integrally having an armature 
for transmitting the operation of the excess current de 
tecting part C to the operating part D. F’ is a carrier for 
transmitting the operation of the operating part to the 
switching contact .part. The electric current path is 
from the input terminal through the switching contact 
part B and excess current detecting part C to the output 
terminal OUTPUT. The operation sequence is from the 
excess current detecting part C through the operatively 
connecting plate F, operating part D and carrier F’ to 
the switching contact part B. G is a handle. The operat 
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ing part D is manually operated by the handle G so as 
to make ON and OFF. 
FIG. 2 shows an upper surface view, in which 57 is 

a handle to be rotated so as to have three positions of 
U, V and W within a fan-shaped concave part 68 pro 
vided on a cover 65. The “trip” is indicated by a red 
mark appearing in an indicating window hole 62 made 
on the upper surface of the case. 70 is a set screw used 
to ?t the cover 65 to the chassis. 
FIG. 3 is a lower surface view showing the circuit 

breaker of the present invention with the bottom plate 
removed. Thin parts 69 are provided on the side wall 
65a of the cover 65 so that electric wires 66 may be in 
serted and ?tted within the unit by removing said parts. 
I is a chassis, and 64 is its lower lid. 
FIG. 4 shows a side view of the circuit breaker. A 

handle 57 is rotatably provided on the cover 65. 69 is 
a thin part. 
FIG. 5 shows a vertically sectioned view of the above. 

The electric wires 66 are ?tted to the chassis 1. 
FIG. 6 is an upper surface view of the device in FIG. 

1 shown with the cover 65 removed. 5 and 6 are respec 
tively an input terminal and output terminal. A fan 
shaped indicating plate 63 is ?xed integrally with the 
handle 57 to the lower part of the handle 57. A trip in 
dicating part 63a is provided on this indicating plate so 
that, with the rotation of the handle 57, the trip indicat 
ing part 63a will move and that, when the indicating 
part 63a is positioned below the indicating window hole 
62 of the lid 59, the trip state will be indicated. 59b is 
a concave part made on the upper lid 59. 59C is an 
edge of the lid. 
FIG. 7 is a view showing the interior of the device 

shown in FIG. 6 with the upper lid 59 removed. 
In the drawing, the operating part D is secured be 

tween both side walls 2 of the chassis I. There are 
shown a carrier F’ (indicated by 22 in the drawing) op~ 
erated by said operating part D and an operatively con 
necting plate F (indicated by 25 in the drawing) oper 
ated by the excess current detecting part C. 
FIG. 8 is a view shown in FIG. 3 with the lower lid 64 

removed. There are shown the excess current detecting 
part C, switching contact part B and operatively con 
necting plate F (25) operated by the excess current de 
tecting part C. 
FIG. 9 is a vertically sectioned view of the device of 

the present invention and is a detailed view corre 
sponding to FIG. 1. There are shown the input terminal 
a 5, switching contact part B, excess current detecting 
part C, operatively connecting plate F, operating part 
D, carrier F’ and output terminal b 6. The excess cur 
rent detecting part C and operating part D are arranged 
as separated above and below the partition wall E(3) 
of the case. ' 

FIGS. 10A through 10C show a chassis A(1), 
wherein FIG. 10A is an upper surface view thereof. The 
operating part D (not illustrated here) is ?tted in the 
space between the side walls 2. 71 is a hole for ?tting 
the ‘operating part D. The space is sectioned into an 
upper space and lower space by a partition wall 3. 72 
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eratively connecting plate F (not illustrated here) is in 
serted into the communicating window 73. FIG. 10B is 
a lower surface view. The communicating windows 72 
and 73 are seen between the side walls 2. 74 is a parti 
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tion wall for housing the elements forming the excess 
current detecting part C as described later. FIG. 10C 
shows a vertically sectioned view of the chassis. There 
are shown the partition wall 3 and communicating win 
dows 72 and 73. 

FIG. 11 is a sectioned view of the device along the 
communicating window 72, wherein the carrier 22 (or 
F’) is shown here. 
Now the formation of each part shall be detailed. 
FIG. 12 shows an operating part unit. FIG. 13A 

shows the respective elements thereof as disassembled 
in a perspective view. The above described operating 
part D is held between two ground plates 33 and 33'. 
39 is an arcuate groove made in the ground plates. 75 
is a hole made in each ground plate, in which the long 
leg 37a of a later described U-shaped shaft 37 is piv 
oted. Said U-shaped shaft 37 has a long leg 37a and 

' short leg 37b. In an operating plate 38 formed to be U 
shaped by bending two plates, there are formed two 
holed 38a and 38b and a calked pin 38c inside. The 
long leg 37a of the shaft 37 is inserted through the hole 
38a of the operating piece 38 and is inserted into the 
hole 75 of the ground plate 33. The short leg 37b is in 
serted into the hole 38b of the operating piece through 
a roller 76 contained inside the operating piece 38 (see 
FIG. 12). That is, the operating piece 38 is ?tted to the 
ground plates 33 and 33’ so as to be rotatable with the 
shaft 37a as a center. 40 is a turning arm provided with 
a tip part 40a as somewhat inclined at one end, with a 
hole 400 at the other end and with a projection 40b in 
the substantially intermediate part. A shaft 41 is in‘ 
serted in the hole 40c of the turning arm 40. Further, 
the turning arm 40 is inserted in the intermediate part 
(between the hole 406 and projection 40b) into the in 
termediate part (between the hole 38b and pin 38c) of 
the operating plate 38 (see FIG. 12B). 42 is a hanging 
frame bent to be a U-shaped. 42a is its connecting part. 
42b is a pivoting hole. The hanging frame 42 has at its 
tip engaging parts 44 with which the shaft 41 of the 
turning arm 40 is to be engaged and inclined parts 45. 
The ground plates 33 and 33’ are combined with each 
other with a ?xed space between them by inserting the 
projections at both ends of calked rivets 34 into the 
holes 33a and 33 'a. The operating plate 38 is rotatably 
supported between both ground plates with the long leg 
37a of the U-shaped shaft 37 inserted in the holes 75 
of the ground plates 33 and 33'. The hanging frame ‘42 
is rotatably supported by the ground plates with a shaft 
43 inserted in the hole 42b of the hanging frame and 
the holes 33b and 33'b of the ground plates. 49 is a re 
sponding piece formed to be substantially L~shaped 
and having a bent part 49b formed at one end, a pivot 
ing hole 49c formed at the other end a projection 52 
formed on the side‘opposite the bent part 49b. The re 
sponding piece 49 is rotatably supported between the 
ground plates 33 and 33’ by inserting a shaft 50 in the 
hole 490 of the responding piece 49 and the respective 
holes 330 and 33 'c of the ground plates 33 and 33’. 
The above mentioned responding piece, hanging 

frame and turning arm are so arranged that, as shown 
> in FIG. 13B, the tip parts 49a and 52 of the responding 
piece 49 will be engageable with the bent part 42a of 
the hanging frame 42 and the shaft 41 inserted in the 
hole 40c of the turning arm 40 will be contactable with 
the engaging part 44 and inclined part 45 of the hang 
ing frame 42. A spring 51 is inserted between the pro 
jection 54 of the responding piece 49 and the bent pro 
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jection 53 of the ground plate 33 so as to give a coun 
ter-clockwise pressing force to the responding piece 
49. A spring 56 is engaged at one end with the short leg 
37b of the U-shaped shaft 37 and at the other end with 
the hole 33d of the ground plate 33 so as to give a 
clockwise torque to the operating plate 38. 46 is a U 
shaped spring inserted at the open end 46b in the holes 
48 of the ground plates 33 and 33', engaged in the in 
termediate part 46a with the cut and raised parts 47 of 
the ground plates 33 and 33’ and contacted at the other 
end 46c with the sides 44d of the engaging parts 44 so 
as to give a clockwise torque to the engaging parts 44. 
The thus formed state is shown in FIGS. 14A through 
14C, in which FIG. 14A shows a front view of the oper 
ating part, FIG. 148 shows its rear view and FIG. 14C 
shows its side view. 
FIGS. 15 and 16A through 16C show an oil dash pot 

type electromagnetic device employed as an excess 
current detecting part. It is formed of a coil 17, coil 
frame 18, L-shaped yoke 20 and oil dash pot 20’. 
FIG. 17 shows a switching contact unit, in which a 

movable contact 13 is provided at the tip of a contact 
plate 12, a hole 12a is provided in the intermediate 
part, a middle leg 10a of an E-shaped supporting metal 
piece 10 is inserted in the hole 12a, the contact plate 
12 is embraced on the sides by hooked parts provided 
at the tips of both legs 10b and 100 and the contact 
plate 12 is supported rotatably on the supporting metal 
piece 10 by a coil spring 77 ?tted on the middle leg 
10a. 78 is a terminal metal piece connected with the 
contact plate 12 through a lead wire 15. 
FIG. 18 shows the carrier 22 (or F’) in which grooves 

22a for inserting the contact plate 12 are made on the 
lower side and a stepped part 24 to contact the turning 
arm 40 is made on the upper side as described later. 
FIG. 19 is of an operatively connecting plate to which 

is ?xed an armature 25 formed of a turning plate 27, to 
the lower side of which is ?xed an iron piece 26 with 
a pin 29 and in a part of which is provided a projection 
25’ to push the bent part 49b of the responding piece 
49. 30 is a supporting shaft provided to project at each 
end of the operatively connecting plate so as to rotat 
ably ?t the plate to the chassis l as described later. 
FIGS. 20 and 22 show the handle 57 made of a syn 

thetic resin. 57a is a hole in which the long leg 37a of 
the U-shaped shaft 37 is to be inserted and which is 
made through the handle 57. 57b is a hole in which the 
short leg 37b is to be inserted and which does not pass 
through the surface. 
Now the assembly of the device of the present inven 

tion shall be explained. 
The respective leg parts 5b and 6b of the L-shaped 

input terminal metal piece 5 and output terminal metal 
piece 6 are inserted respectively in the concave parts 
la and 1b of the chassis I (see FIGS. 7, 8, 9 and 10) 
made of an insulator. Wire fastening screws 7 are ?tted 
to the respective upper pieces 50 and 6a of the terminal 
metal pieces 5 and 6 and a ?xed contact 9 is provided 
on the leg part 5b of the input terminal metal piece 5. 
Then, the opening on the back surface of the chassis 

(FIG. 10B) is directed upward andthe stepped part.24 
of the carrier 22 (FIG. 18) is inserted in the communi 
cating window 72 of the chassis I, then the supporting 
metal piece 10 (FIG. 17) of the contact plate 12 is in 
serted in the concave part 1d (FIG. 10B) of the chassis 
and the metal piece 78 is inserted in the groove 1c of 
the chassis to ?t the contact plate. Then the coil frame 
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18 of the electromagnet (FIGS. 15 and 16) is inserted 
between the wall parts 1 f and lg of the chassis to ?t the 
electromagnet, and the coil 17 is soldered in the end 
part 17a to the metal pieces 78 and 66. Then the back 
lid 64 is secured to the bottom surface of the chassis. 
Thus the assembly of the electric parts through the 

opening on the back surface of the chassis is com 
pleted. Then the opening on the front surface of the 
chassis is (FIG. 10A) is directed upward. First, the hole 
71 is aligned with the hole 33 of the ground plate of the 
completed operating part (FIGS. 12 and 14) and the 
operating part is ?xed to the chassis with the rivet 36 
(FIG. 21). Then the operatively connecting plate 25 is 
?tted. The indicating plate 63 indicating the trip is ?t 
ted to the U-shaped shaft 37, then the upper lid 59 is 
secured to the upper surface of the chassis l, the long 
legs 37a and 37b of the U-shaped shaft 37 are inserted 
respectively in the holes 57a and 57b (FIG. 20) of the 
handle 57, a lock washer 57b is ?tted to the upper part 
of the long leg'37a, a lid 79 is ?xed above the long leg 
37a (FIG. 22) and a case 65 is applied (FIGS. 3 and 4). 
Now the operation of the device according to the 

present invention shall be described in the following. 
i. FIG. 23A shows the contact in the OFF-state in 

which the contact plate 12 is separated from the ?xed 
contact 9 (see FIG. 24A). In this case, the handle 57 
is in the position of W in FIG. 2 and the indicating plate 
63 is in the position of W in FIG. 6. In this case, the pro 
jection 52 of the responding piece 49 is engaged with 
the end part 42b of the hanging frame 42 and the shaft 
41 of the turning arm 40 is positioned at the left end of 
the arcuate groove 39 of the ground plates 33 and 33' 
and is engaged with the inclined part 44b of the hanging 
frame 42. 

ii. When the handle 57 is rotated counterclockwise so 
as to be in the state shown in FIG. 233 (the handle po 
sition is in the state of U in FIG. 2), the handle will ro 
tate with the shaft 37a as a center, the operating plate 
38 will also rotate together with the handle, and the 
upper end part 40a of the turning arm 40 will rotate 
clockwise with the shaft 41 as a center. Therefore, the 
carrier 22 will move rightward against the resiliency of 
the spring 14 and, at the same time, the contact will 
move toward ON against the resiliency of the spring. At 
this time, in case the roller (of the roller bearing) slides 
while under the reaction on the projection provided on 
the turning arm and passes the apex of the projection, 
the displacement of the operating plate will become 
maximum. When the U-shaped arm 37 further rotates 
and the roller lowers down the slope of the projection, 
the carrier 22 will somewhat return to the OFF side. In 
this state, the spring 56 to return the handle will give 
a force to move the turning arm to the OFF side but, 
by overcoming it, a stable state will be made and the 
ON state will be obtained, because a dead point is 
formed at the projection 4b of the turning arm. 

iii. If an excess current ?ows in this state (see FIG. 9), 
the attracting iron core 19 of the electromagnet will at 
tract the armature 25 and the contact will be OFF so 
as to be in the trip state. Its details are as follows. 
Now, by the resiliency of the spring 14, the. carrier 22 

will be pushed toward OFF side and this force will give 
a clockwise torque component to the slope 44b of the 
hanging frame 42 through the turning arm and to the 
hanging frame 42 through the shaft 41 of the turning 
arm and will give a torque. When the responding piece 
49 and the frame are disengaged from each other, the 






