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This invention relates to thermomotive circuit breakers 
and, more particularly, to such type of circuit breakers 
employing a novel combination of thermal and magnetic 
forces to effect Snap action making and breaking of cur 
rent carrying contacts. 
In most known types of thermally operated circuit 

breakers, the contact pressure decreases, during the open 
ing cycle, until actual separation of the contacts. The 
decreasing contact pressure increases the contact re 
sistance and decreases the life of the contacts. Recogniz 
ing this problem, many attempts have been made to 
rearrange the circuit breaker parameters to improve the 
maintenance of contact pressure during the opening cycle. 

In most such switches or circuit breakers, a wiping 
action is provided to improve the contact life. However, 
the mechanical resistance characteristic of such wiping 
action greatly increases the power requirements of the 
circuit breaker. To keep power losses at a minimum, 
the wiping action must be sacrificed with consequent more 
rapid deterioration of the contacts greatly decreasing the 
contact life. 
The aforementioned contact deteriorating conditions 

can be overcome by a switch design in which (1) full 
contact pressure is maintained during building up of 
contact separating pressure to a value exceeding the 
holding pressure with consequent snap action separation 
of the contacts, and (2) the gradually increasing contact 
closing force is suddenly and greatly augmented by a 
second closing force to snap the contacts closed. Under 
these two conditions, arcing of the contacts is substantially 
eliminated and the contact life indefinitely prolonged. 
However, providing these two conditions in a simple 
compact unit, such as an automotive flasher, and in a 
circuit breaker having an acceptably long life of its 
operating parts, has been a difficult problem to solve. 

In accordance with the present invention, a switch 
meeting the foregoing conditions compact and simple in 
construction, and having a long life of its operating parts 
is provided by utilizing a novel combination of thermo 
motive and magnetic forces to effect snap action separa 
tion and closing of the contacts. More specifically, a 
relatively elongated bimetallic strip has one end anchored 
and has an elongated magnetic armature or a permanent 
magnet secured to its free end and cooperable with a 
fixedly mounted permanent magnet. The end of the 
armature remote from its attachment carries a first 
circuit controlling contact which is cooperable with a 
Second circuit controlling contact relatively fixed as com 
pared to the first contact. 
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The circuit includes the bimetallic strip and the con 

tacts so that the strip is heated by the current flow there 
through, building up kinetic energy in a contact separat 
ing direction. However, the magnet and armature are 
so designed and located relative to the fixed end of the 
strip that the magnetic holding force maintains the con 
tacts firmly engaged until the kinetic energy separating 
force exceeds a relatively large value. At such time, the 
strip moves the armature away from the magnet with a 
terrific acceleration, the movement being in the direction 
of decreasing magnetic force. Such magnetic force de 
creases as the square of the distance from the magnet. 
Thus, the contacts are literally snapped apart, with the 
separation stopping when the stored kinetic energy in 
the strip reaches zero at the beginning of reverse spring 
tension. 
As the bimetallic strip cools, the armature is moved 

toward the magnet. When the magnetic field is effective 
on the armature, the contact closing force, augmenting 
the force of the bimetallic strip, increases with the square 
of the distance the armature moves toward the magnet. 

For an understanding of the invention principles, ref 
erence is made to the following description of typical 
embodiments thereof as illustrated in the accompanying 
drawings. In the drawings: 

Fig. 1 is a plan view of one form of circuit breaker 
embodying the invention; 

Fig. 2 is an end elevation view thereof; 
Fig. 3 is a front elevation view thereof; 
Fig. 4 is a schematic wiring diagram thereof; 
Fig. 5 is a view similar to Fig. 1 of a preferred em 

bodiment of the invention; s 
Fig. 6 is an end elevation view thereof; 
Fig. 7 is a front elevation view thereof, and 
Fig. 8 is a schematic wiring diagram thereof. 
Referring to Figs. 1, 2, 3 and 4, the circuit breaker or 

flasher 10 comprises a dielectric base 11 on which are 
rivets 12, 13 electrically and mechanically connected to 
or integral with prongs 14, 16 engageable in a suitable 
receptacle to connect flasher 10 in circuit. For example, 
prong 14 (rivet 12) may be connected to the ungrounded 
terminal of a battery 15, and prong 16 (rivet 13) may 
be connected to a lamp load 17, 17 which may be con 
nected to ground through a switch 18. When switch 
18 is closed, a load circuit is completed including flasher 
10 in series therein. 

In accordance with the invention, a relatively elongated 
bimetallic strip 20 has one end brazed or welded to rivet 
12, and has a magnetic armature 25 secured to its free 
end. Armature 25 may be a bar of cold rolled steel 
or may be a permanent magnet. Preferably, it is a bar 
of cold rolled steel or other suitable paramagnetic ma 
terial. 
A high strength permanent magnet 30 is mounted in 

or on base 11 beneath armature 25, and is selected so 
that it retains its magnetic strength substantially un 
impaired due either to aging or relatively high temperature 
environment. For example, permanent magnet 30 may be 
one of the series of "Alnico' magnets manufactured by 
the General Electric Co. 

In the embodiment of Figs. 1, 2 and 3, a relatively mov 
able first contact21 is secured to the undersurface of arma 
ture 25 and normally engaged with a relatively fixed sec 
ond contact 22 on the upper surface of a spring 23 having 
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one end welded or brazed to rivet 13. For a purpose 
to be described, a bar 24 is secured to rivet 13, by weld 
ing or brazing, and overlies a major part of spring 23. 
in the closed condition of contacts 24, 22, spring 23 is 
deflected away from bar 24 toward base 11. 

Bimetallic strip 20 acts to store kinetic energy prior to 
separation of contacts 21, 22 to open the circuit, and 
also acts as the member moving the contacts toward the 
closed position during the initial part of the closing cycle. 
This strip is so designed, with respect to magnet 30 and 
armature 25, that the kinetic energy stored in the strip 
will build up to such a value, before balancing the holding 
force of armature 25 and magnet 30 that, upon the kinetic 
energy exceeding the magnetic holding force, the contact 
separating movement will be tremendously accelerated 
resulting in snap opening of the contacts. 
Armature 25 and magnet 30 are so correlated with strip 

20 that the contacts 25 and 22 are held in full pressure en 
gagement with each other by magnetic force until a very 
substantial amount of kinetic energy has been built up 
in strip 20 so that, when the contact separating force 
finally exceeds the magnetic contact holding force, the 
movement of contact 2 away from contact 22 will be 
extremely rapid, in actual effect Snapping the contacts 
apart. 
The foregoing actions are initiated by closing the 

switch 18 so that a heating current flows through bimetal 
lic strip 20. The pressure holding the contacts closed is 
augmented by the spring strip 23 deflected toward base 
11 when contacts 21 and 22 are engaged. During the ini 
tial part of the contact opening movement, contact 22 re 
mains engaged with contact 21 as spring 23 moves out 
ward to its normal position. However, bar 24 limits the 
outward movement of spring 23. 
The acceleration of contact 21 away from contact 22 

is increased with the distance of armature 25 from 
magnet 30, as the effect of magnet 30 decreases with the 
square of the distance. The outward acceleration of con 
tact 21 is continued until the kinetic energy in strip 20 
is reduced to zero by reverse spring action of strip 20. 
As the load circuit is broken by separation of contacts 

21, 22, strip 20 cools and moves armature 25 toward mag 
net 30. As armature 25 enters the effective field of the 
magnet, the attractive force thereon increases as the square 
of the decreasing spacing of the armature from the mag 
net. Thus the closing movement is greatly accelerated by 
the combined action of strip 20 and of magnet 30 on arma 
ture 25. Just before armature 25 engages magnet 30, 
contact 21 snaps against contact 22 and deflects spring 
23 toward base 11. 
The preferred arrangement of Figs. 5, 6, 7 and 8 is 

somewhat modified from that of Figs. 1, 2, 3 and 4 in 
that spring 23 and bar 24 are omitted. In Figs. 5 to 8, 
armature 25' is secured to the end of bimetallic strip 20 
to extend at substantially right angles to strip 20' toward 
rivet 13. The free end of armature 25' carries a contact 
21' engageable with a contact 22 on rivet 13. Magnet 
30' is disposed beneath armature 25' but nearer to its 
junction with strip 20". This permits a cantilever spring 
action of armature 25' to augment the snapping open 
and closed of contacts 21", 22. Otherwise, the design and 
material selection considerations, as well as the opening 
and closing action are essentially the same as those of 
the flasher of Figs. 1 to 4. 
As a further feature, the striking of the armature against 

the magnet, as well as the substantially simultaneous Snap 
ping of the contacts against each other, provides a very 
distinct clicking sound, audible above the usual noises of 
an automotive vehicle, to audibly indicate operation of 
the flasher. 
While specific embodiments of the invention have been 

shown and described in detail to illustrate the applica 
tion of the invention principles, it will understood that the 
invention may be embodied otherwise without departing 
from such principles. 
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What is claimed is: 
1. A thermostatic circuit breaker comprising, in coin 

bination, a dielectric base; a first fixed terminal on said 
base; a relatively elongated bimetallic strip having one 
end electrically and mechanically fixed to said first termi 
nal; a relatively elongated paramagnetic member electri 
cally and mechanically secured to the free end of said 
bimetallic strip to extend therefrom; a first contact fixed 
to said member; a permanent magnet fixed to said base 
beneath said member to attract the latter against said 
magilet; a Second fixed terminal on said base; and a sec 
ond contact electrically connected to said second terminal 
and Substantially fixed relative to said first contact; said 
first and second contacts being held in pressure engage 
ment when said armature is attracted against said magnet; 
said bimetallic strip, upon the establishment of current 
flow between said terminals and thus through said strip, 
tending to deflect in a contact separating direction and, 
when restrained against such deflection, storing a pro 
gressively increasing amount of kinetic energy tending 
to so deflect said strip; the relative strength of said mag 
net in producing a magnetic field acting on said member 
being correlated with the deflecting force of said bimetal 
lic Strip to retain said member engaged with said magnet 
until the kinetic energy developed in said strip has at 
tained a high value sufficient to snap said member away 
from said magnet when the deflecting force of said strip 
exceeds the holding force of said magnet on said mem 
ber to snap said contacts apart, the separation of said 
contacts being accelerated by the rapid decrease in the 
strength of the magnetic field acting on said member as 
said member moves away from said magnet; said strip, 
upon disengagement of said contacts, cooling and deflect 
ing to move said member toward said magnet, said move 
ment being accelerated, to Snap said contacts together due 
to the rapid increase in the strength of the magnetic 
field acting on said member, as said member approaches 
said magnet, augmenting the contact closing action of said 
strip said second contact being on said second terminal, 
and said member extending laterally at an angle not ex 
ceeding 90 from the end of said strip over said second 
terminal, with the first contact being at the free end of 
said member. 

2. A thermostatic circuit breaker comprising, in com 
bination, a dielectric base; a first fixed terminal on said 
base; a relatively elongated bimetallic strip having one 
end electrically and mechanically fixed to said first termi 
nal; a relatively elongated paramagnetic member electri 
cally and mechanically secured to the free end of said 
bimetallic strip to extend therefrom; a first contact fixed 
to said member; a permanent magnet fixed to said base 
beneath said member to attract the latter against said 
magnet; a second fixed terminal on said base; and a sec 
ond contact electrically connected to said second terminal 
and substantially fixed relative to said first contact; said 
first and second contacts being held in pressure engage 
ment when said armature is attracted against said mag 
net; said bimetallic strip, upon the establishment of cur 
rent flow between said terminals and thus through said 
strip, tending to deflect in a contact separating direc 
tion and, when restrained against such deflection, stor 
ing a progressively increasing amount of kinetic energy 
tending to so deflect said strip; the relative strength of 
said magnet in producing a magnetic field acting on said 
member being correlated with the deflecting force of 
said bimetallic strip to retain said member engaged with 
said magnet until the kinetic energy developed in said 
strip has attained a high value sufficient to snap said 
member away from said magnet when the deflecting force 
of said strip exceeds the holding force of said magnet on 
said member to snap said contacts apart, the separation 
of said contacts being accelerated by the rapid decrease 
in the strength of the magnetic field acting on Said mem 
ber as said member moves away from said magnet; Said 
strip, upon disengagement of said contacts, cooling and 
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deflecting to move said member toward said magnet, said 
movement being accelerated, to snap said contacts to 
gether due to the rapid increase in the strength of the 
magnetic field acting on said member, as said member 
approaches said magnet, augmenting the contact closing 
action of said strip; said second contact being on the free 
end of a spring secured to said second terminal to ex 
tend beneath said member, said spring being deflected 
toward said base when the contacts are engaged. 

3. A thermostatic circuit breaker as claimed in claim 10 
2 including a bar secured to said second terminal and 
extending along part of the upper surface of said spring to 
limit outward movement of said spring. 

4. A thermostatic circuit breaker as claimed in claim 

6 
1 including a pair of receptacle engaging prongs each 
mechanically and electrically secured to one of said termi 
nals. 

References Cited in the file of this patent 
UNITED STATES PATENTS 

1,849,280 Chandler -------------- Mar. 15, 1932 
1981,934 Werner -------------- Nov. 27, 1934 
2,067,745 Williams -------------- Jan. 12, 1937 
2,300,092 Baum ---------------- Oct. 27, 1942 
2,434,909 Curtis ---------------- Jan. 27, 1948 
2,491,088 Clayton ---------------- Dec. 13, 1949 


