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(57) ABSTRACT 

A circuit breaker having a trip arm which extends 
through a slot in a magnet and rests directly on the end 
of a pivoted bimetal strip. The magnet has a curved end 
resting loosely in a curved slot in the plastic housing of 
the breaker, a straight portion overlying the end of the 
bimetal strip, and an end section spaced away from the 
bimetal strip. During a short circuit the magnet, since 
it is free floating in the housing, is free to accelerate 
rapidly and slam against the bimetal strip, tripping the 
breaker rapidly. 

5 Claims, 10 Drawing Figures 
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CIRCUIT BREAKER 

BACKGROUND OF THE INVENTION 

This invention relates to a circuit breaker, and more 
particularly, it relates to a circuit breaker having a 
floating magnet for faster opening. 

Circuit breakers are required to open very rapidly 
upon occurrence of a short circuit. Normally the open 
ing should occur within about one-half cycle or less of 
the line current, to avoid or minimize damage to equip 
ment and wiring. 
Conventional circuit breakers employ a bimetal strip 

through which the current to be interrupted is passed. 
The bimetal strip is linked to a trip arm so that when 
the bimetal strip is moved in a given direction, the trip 
arm is released, allowing a spring to open the circuit 
breaker. Conventional circuit breakers also usually em 
ploy a so called magnet, which normally is a strip of or 
dinary unmagnetized steel. When a short circuit oc 
curs, the resultant high current through the bimetal 
strip heats it, tending to curl it in a direction so as to re 
lease the trip arm, and in addition the magnetic field 
generated by the current attracts the magnet, which is 
pulled toward the bimetal strip to assist in opening the 
circuit breaker. Usually the magnet is tightly pivoted 
and its impact against the bimetal strip is limited. 

SUMMARY OF THE INVENTION 

In a circuit breaker, according to the invention, com 
prises a housing, a fixed contact, a movable contact, 
movable between a closed position in which it contacts 
said fixed contact and an open position in which it is 
disconnected from said fixed contact, thus to open and 
close said circuit breaker, a bimetal strip through which 
an electrical current to be interrupted may flow, a trip 
arm, connection and bias means mechanically connect 
ing said trip arm and said bimetal strip for movement 
of said bimetal strip in a predetermined direction to 
cause movement of said trip arm to a predetermined 
position, and said connection and bias means further 
including means mechanically connecting said trip arm 
and said movable contact for movement of said trip 
arm to said predetermined position to cause said mov 
able contact to move from its closed to its open posi 
tion to interrupt said electrical current, the improve 
ment comprising: 

a, an elongated magnet strip having a body portion 
and an end portion, said end portion being curved 
to form a pivot; 

b. means in said housing defining a curved slot for 
loosely retaining said end portion of said magnet 
strip, to allow pivoting of said body portion of said 
magnet strip about said end portion; 

c. and means loosely supporting said body portion of 
said magnet strip in a position beside said bimetal 
strip to allow movement of said body portion in 
said predetermined direction towards said bimetal 
strip; 

so that a predetermined current flow in said bimetal 
strip creates a force attracting said body portion of said 
magnet strip to said bimetal strip, said body portion 
being operative to rotate about said end portion and to 
push said bimetal strip in said predetermined direction 
to open said circuit breaker. 
According to the invention, the circuit breaker mag 

net is free floating, rather than being pivoted, and is 
provided with a curved end to guide it during its move 
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2 
ment. Because of the free floating action of the magnet, 
critical tolerances for the magnet are reduced, and in 
addition the restraints on rapid acceleration of the 
magnet are minimized, so that during a short circuit, 
the magnet can move very rapidly and with consider 
able impact against the bimetal strip, thus opening the 
circuit breaker extremely rapidly. 

In a preferred embodiment of the invention, the trip 
arm extends through a slot in the magnet and rests di 
rectly on one end of the bimetal strip. This simple 
latching action permits very compact construction of 
the circuit breaker, and it is found that a circuit 
breaker, according to the invention, contained in a 
three-quarter inch wide case, can interrupt currents of 
up to 10,000 amperes. 

DESCRIPTION OF THE DRAWINGS 
Further objects and advantages of the invention will 

appear from the following description, taken together 
with the accompanying drawings, in which: 
FIG. 1 is a plan view, partly in section, of a circuit 

breaker according to the invention; 
FIG. 2 is a section along lines 2-2 of FIG. 1; 
FIG. 3 is a perspective view of the trip arm of the 

FIG. 1 circuit breaker; 
FIG. 4 is a perspective view of the bimetal strip of the 

FIG. 1 circuit breaker; 
FIG. 5 is a sectional view showing the magnet of the 

FIG. 1 circuit breaker and part of the casing of the cir 
cuit breaker; 
FIG. 6 is a view of a portion of the circuit breaker of 

FIG. 1 but showing the contacts in tripped position; 
FIG. 7 is a view similar to FIG. 6 but showing the con 

tacts reset and open; 
FIG. 8 is a perspective view of a magnet booster of 

the FIG. 1 circuit breaker; 
FIG.9 is a plan view of a split pin of the FIG. 1 circuit 

breaker; and 
FIG. 10 is a perspective view of a portion of an arc 

chute of the FIG. 1 circuit breaker, 

DETAILED DESCRIPTION OF THE INVENTION 

Reference is first made to FIG. 1, which shows a typi 
cal circuit breaker 10 according to the invention. (The 
circuit breaker 10 is a single pole breaker; a multiple 
pole breaker will be referred to presently.) The circuit 
breaker 10 includes a plastic housing 11 having a metal 
contact 12 projecting from one end thereof and 
adapted to be secured to a bus bar, to energize the cir 
cuit breaker. The metal contact 12 includes a contact 
button 14 which engages a corresponding contact but 
ton 16 of a movable metal contact 18. 
The movable contact 18 is normally moved by a 

molded plastic actuator or handle 20, which is used 
when it is desired to open or close the circuit breaker. 
manually. The actuator 20 includes a rounded upper 
surface 22 which rides in a rounded opening 24 in the 
housing 11, and further includes a rounded guide 
shoulder 25 riding in a curved track 26 in the housing. 
Shoulders 27, 28 on the actuator form stops which limit 
forward and rearward movement of the actuator, and 
stub shafts 29 on the actuator are set in wells 29a in the 
housing, to limit movement of the actuator (see also 
FIG. 2). 
As view from the side (FIG. 2), the actuator 20 is of 

forked configuration, having a pair of spaced parallel 
side plates 30 which define between them an enlarged 
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opening 32. Near the bottom of the side plates 30 and 
on the inner surfaces thereof, there is provided a pair 
of opposed V-shaped cam surfaces 34 which receive 
and guide one end of the movable contact 18. 
The movable contact 8 is shaped (FIG. 2) generally 

in the form of a tuning fork, having a pair of forked 
rounded ends 36 which are received within the V of the 
cam surfaces 34. The ends 36 of the movable contact 
8 are biased into the V of the cam surfaces 34 by a rel 

atively strong spring 38, one end of which is hooked 
into an aperture 40 in the movable contact 8 and the 
other end of which is hooked into an aperture 42 in a 
trip arm 44. 
The trip arm 44, shown in perspective in FIG. 3, is 

generally L-shaped and is pivoted at one end 46 on a 
plastic pin 47 molded integrally with the housing i. 
The trip arm 44 extends upwardly from the plastic pin 
47, to a shoulder 48 which contains an aperture 49 car 
rying a metal reset pin 50 movable with the trip arm. 
From the shoulder 48 the trip arm 44 extends to the 
right as drawn and through the opening 32 between the 
two side plates 30 of the actuator 20. From the actuator 
20 the trip arm 44 extends onwardly through a slot 51 
in a magnet 52 (to be described) and terminates in a tip 
54 which rests on one end 56 of a bimetal strip 58. 
The bimetal strip 58, shown alone in FIG. 4, is of 

standard rectangular construction except that a short 
pin 60 is welded thereto and projects from each side 
thereof. The pin 60 is received in a socket 62 formed 
in the plastic housing, so that the bimetal strip 58 ro 
tates about the pin 60. A reset spring 64 received in an 
other socket 66 in the plastic housing forces the lower 
end 68 of the bimetal strip 58 to the right as drawn, 
while an adjusting screw 70 which extends through a 
nylon nut 72 mounted in a slot 74 in the housing adjusts 
the initial position of the bimetal strip. The pin 60 is lo 
cated closer to the lower end 68 of the bimetal strip 
than to the upper end 56, so that small adjustments of 
the adjusting screw 70 will have an appreciable effect 
on the position of the end 56 of the bimetal strip, and 
to allow easy movement of the end 56 of the bimetal 
strip. 
T. magnet 52, also shown in FIG. 5, is a strip of mild 

steel, rectangular as viewed from the front or rear, and 
having a curved end 76 and a main body 78. The main 
body 78 is divided into a first portion 80 which lies 
against the end 56 of the bimetal strip 58 and which 
contains the slot 50, a second portion 82 which slopes 
from the end of the first portion 80 away from the bi 
metal strip, and a third straight elongated portion 84 
which extends from the end of the second portion gen 
erally parallel to the bimetal strip. The curved end 76 
is loosely received in a curved slot 86 in the plastic 
housing 11, so that the main body of the magnet is free 
to pivot about the curved end 76 and also to move 
bodily to a limited extent towards the bimetal strip 58. 
The corners 87 of the slot are rounded to reduce inter 
ference with movement of the magnet. The main body 
78 of the magnet rides loosely on small raised beads 88 
(FIGS. 1, 5) one on each side of the housing, with suffi 
cient clearance between the magnet, the housing, and 
the trip arm so that the magnet encounters a minimum 
of friction during its movement toward the bimetal 
strip. Movement of the magnet away from the bimetal 
strip is limited by a wall 89 formed as part of the plastic 
housing 11. 
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4. 
A copper conductor 90 is secured to the movable 

contact 8 and extends and is secured to the bottom 
end 68 of the bimetal strip 58. From the upper end 56 
of the bimetal strip, another copper conductor 92 ex 
tends to a contact 94 to complete the circuit through 
the circuit breaker. 
The operation of the circuit breaker is as follows. 

When a short circuit occurs, a very large current is 
passed through the bimetal strip 58. A small current by 
passes the bimetal strip, being passed through the 
spring 38 and trip arm 44, but the effect of this is slight 
and can be eliminated by insulating the tip 54 of the 
trip arm 44. 
The large current through the bimetal strip 58 tends 

to curl the tip of the bimetal strip to the right as drawn, 
in the direction of arrow A, and in addition the very 
large magnetic field created by the current draws the 
magnet 52 towards the bimetal strip. The first portion 
80 of the magnet, being in direct contact with the tip 
56 of the bimetal strip, pushes the tip 56 of the bimetal 
strip strongly in the direction of arrow A, moving the 
bimetal strip 58 out from under the tip 54 of the trip 
3. 

With the tip 54 of the trip arm 44 unsupported, the 
spring 38 draws the trip arm downwardly in the direc 
tion of arrow B. The trip arm 44 pivots about pin 47, 
carrying the aperture 42 in the trip arm (and with it, the 
upper end of the spring 38) in the direction of arrow B. 
As soon as the axis of the spring 38 moves past the lon 
gitudinal centre line 96 of the movable contact 18, the 
force of the spring 38 snaps the movable contact 18 in 
the direction of arrow C, opening the circuit breaker. 
Movement of contact 18 is limited by stop 98, which 
forms part of the plastic housing 11. At the same time, 
the reaction at the ends 36 of movable contact 18 
against the cam surfaces 34 of the actuator 20 moves 
the actuator in the direction of arrow D, returning the 
actuator to its "off" position. This situation, in which 
the circuit breaker is open, is diagrammatically illus 
trated in F.G. 6. 
To reset the circuit breaker, the user first pushes the 

actuator 20 in the direction of arrow E (FIG. 6). This 
pushes the bottoms of the actuator side plates 30 
against the reset pin S0, pivoting the trip arm 44 in the 
direction of arrow F (FIG. 6). This lifts the tip 54 of the 
trip arm 44 clear of the bimetal strip 58. As soon as the 
tip S4 of the trip arm 44 clears the end 56 of the bi 
metal strip, the reset spring 64 forces the end 56 of the 
bimetal strip in the direction of arrow G (FIG. 6), mov 
ing the end 56 of the bimetal strip into position beneath 
the tip 54 of the trip arm as shown in FIG. 7. The circuit 
breaker is now ready to be reset by moving the actuator 
20 in the direction of arrow H. 
As the actuator 20 is moved in the direction of arrow 

H, the movable contact R8 is forced downwardly, but 
the extent of its downward movement is limited by the 
spring 38. In addition the contact 18 cannot move fur 
ther to the right because of the stop 98 formed in the 
plastic casing. As the actuator 20 continues to move, 
the upper ends 36 of the contact 18 are carried in the 
direction of arrow I (FIG. 7), and as they are carried 
past the axis of spring 38, the force of the spring snaps 
the bottom end of the movable contact 8 in the direc 
tion of arrow J, closing the circuit breaker. 

In some cases a magnet booster may be added. The 
booster, shown at 102 in FIGS. 1 and 8, is simply a mass 
of iron which increases the attractive force on the mag 
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net during a short circuit. The booster 102 is located in 
depressions 104 formed in each side of the housing 11 
and is backed by a divider wall 106 of the housing (wall 
106 also forms a support for contact 94). 
The configuration shown for the magnet 52 is highly 

advantageous. The curved end 76 of the magnet 52 al 
lows easy pivoting of the magnet in the curved slot 86, 
and because of the generous tolerances between the 
magnet and the housing, resistance to movement of the 
magnet is minimized. Therefore, when a short circuit 
occurs, the magnet is free to move extremely rapidly 
and to slam against the bimetal strip, to unlatch the trip 
arm 44. 
The circuit breaker 10 will also trip if an overload 

current occurs, i.e. if any current occurs of magnitude 
greater than that for which the breaker is rated. Nor 
mally the circuit breaker 10 will remain closed for a 
preset period of time during occurrence of small over 
loads, to prevent nuisance tripping. (For example the 
circuit breaker if rated at 15 amperes will pass a cur 
rent of e.g. 20 amperes for a period of about 20 seconds 
before tripping.) 
The arrangement shown facilitates linking of two or 

three of the single units described to form a multiple 
pole circuit breaker in which tripping of one unit or 
pole will trip the others. Specifically, it will be seen that 
the central portion 110 of the bimetal strip 58, located 
between the end 56 of the bimetal strip and the pivot 
pin 60, is spaced from the magnet 50 and from the wall 
106 of the housing 11. In this area one or both sides of 
the housing plastic casing 11 may be cut away as indi 
cated in dotted lines at 112, and one end of a split pin 
114 (also shown in FIG.9) may be inserted over the bi 
metal strip 58 and over the corresponding bimetal strip 
of an adjacent circuit breaker unit or pole secured side 
by-side with the circuit breaker unit or pole 10. In this 
manner, movement of the bimetal strip of one circuit 
breaker pole will, via the pin 114, also move the bi 
metal strip of the other circuit breaker pole, so that 
both will open at the same time if a short circuit or 
overload current occurs in either. Thus, a multi-pole 
common trip circuit breaker can conveniently be 
formed, by connecting together the bimetal strips of 
circuit breaker poles secured side-by-side. 
When the circuit breaker 10 opens due to a short cir 

cuit, an arc usually occurs at contact buttons 14, 16. 
This arc is permitted to exit via an arc chute 118 
formed in part by stop 98 and wall 120 in the plastic 
housing, and in part by a metal member 122 (FIG. 10) 
which helps to contain the arc and protect the plastic 
of the housing. 
What has been shown and described herein is an im 

proved circuit breaker. 
I claim: 
1. In a circuit breaker of the kind comprising a hous 

ing, a fixed contact, a movable contact movable be 
tween a closed position in which it contacts said fixed 
contact and an open position in which it is discon 
nected from said fixed contact, thus to open and close 
said circuit breaker, a bimetal strip through which an 
electrical current to be interrupted may flow, a trip 
arm, connection and bias means mechanically connect 
ing said trip arm and said bimetal strip for movement 
of said bimetal strip in a predetermined direction to 
cause movement of said trip arm to a predetermined 
position, and said connection and bias means further 
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6 
including means mechanically connecting said trip arm 
and said movable contact for movement of said trip 
arm to said predetermined position to cause said mov 
able contact to move from its closed to its open posi 
tion to interrupt said electrical current, the improve 
ment comprising: 

a. an elongated magnet strip having a body portion 
and an end portion, said end portion being curved 
to form a pivot; 

b. means in said housing defining a curved slot for 
loosely retaining said end portion of said magnet 
strip, to allow pivoting of said body portion of said 
magnet strip about said end portion; 

c. and means loosely supporting said body portion of 
said magnet strip in a position beside said bimetal 
strip to allow movement of said body portion in 
said predetermined direction towards said bimetal 
strip; 

so that a predetermined current flow in said bimetal 
strip creates a force attracting said body portion of said 
magnet strip to said bimetal strips said body portion 
being operative to rotate about said end portion and to 
push said bimetal strip in said predetermined direction 
to open said circuit breaker. 

2. A circuit breaker according to claim 1 wherein 
said body portion of said magnet strip includes a first 
short portion normally lying in close proximity to and 
parallel to said bimetal strip, a second portion at the 
end of said first portion and directed away from said bi 
metal strip, and an elongated third portion at the end 
of said second portion and oriented generally parallel 
to said bimetal strip, said third portion being spaced 
from said bimetal strip, so that when said third portion 
begins to move towards said bimetal strip, said first 
short portion presses against said bimetal strip to move 
the latter in said predetermined direction. 

3. A circuit breaker according to claim 2 wherein 
said first portion includes a slot therein, said trip arm 
extending through said slot and having a tip which rests 
directly on one end of said bimetal strip, said tip consti 
tuting a portion of said connection and bias means, said 
bimetal strip being mounted for movement of said end 
thereof out from under said tip during occurrence of a 
short circuit or overload current, said connection and 
bias means including means biasing said tip of said trip 
arm against said bimetal strip, so that when said bimetal 
strip is moved out from under said tip, said trip arm 
moves to said predetermined position to open said cir 
cuit breaker. - 

4. Apparatus according to claim 3 including a pivot 
pin secured to said bimetal strip at a position intermedi 
ate the ends of said bimetal strip; said housing including 
socket means for accommodating the ends of said pin 
to allow pivoting of said bimetal strip about said pin. 

5. Apparatus according to claim 4 wherein said bi 
metal strip includes a central portion located between 
said one end of said bimetal strip and said pivot pin, 
said central portion of said bimetal strip being spaced 
from said magnet and from said housing to allow the 
split end of a pin to be inserted thereover, whereby said 
circuit breaker may form one pole of a multi-pole cir 
cuit breaker and said bimetal strip of such circuit 
breaker pole may be linked to the bimetal strip of an 
other circuit breaker pole by such pin, to form at least 
a two pole common trip circuit breaker. 
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