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CIRCUIT BREAKER 
The present invention relates to a circuit breaker, and in 

particular to a circuit breaker having a bimetallic member 
which ismovable toward a circuit open position when heated 
in response to a current in excess of a predetermined mag 
nitude passing therethrough. 

l-leretofore, bimetallic circuit breakers have been provided 
for breaking an electric circuit when current in excess of a 
predetermined magnitude was passed therethrough. These cir 
cuit breakers comprised a bimetallic member operatively con 
nected to a load device and a stationary contact operatively 
connected with a power source, or vice versa. The bimetallic 
member was normally disposed in a circuit closed position in 
which it engaged the stationary contact to provide a conduc 
tive path therethrough. However, when the current passing 
through the bimetallic member exceeded a predetermined 
magnitude, the bimetallic member was heated which caused 
the same to be moved away from the stationary contact to 
break the electric circuit. When the bimetallic member 
cooled, it returned toward its circuit closed position. 

It is also known in the art to provide auxiliary heating means 
to keep the bimetallic member heated and in its circuit open 
position. These auxiliary heaters were connected in parallel 
with the bimetallic member, but were separate therefrom. 
When the bimetallic member moved to its circuit open posi 
tion the current passed through the resistance heater to main 
tain the bimetallic member in a heated condition. An ad 
vantage of this latter type of circuit breaker is that it remains 
in its circuit open position until the current from the power 
source is shut off. Bimetallic circuit breakers having such aux 
iliary heating means are shown in US. Pat. Nos. 1,830,578, 
l,70l ,757, 2,884,50] and 3,265,839. 
The present invention provides a new and improved 

bimetallic circuit breaker which is more compact than known 
circuit breakers and which has an auxiliary resistance heater 
in the form of a printed circuit bonded directly onto an insu 
lated portion of the bimetallic element. The current is nor 
mally shunted through the bimetallic element when it is in its 
normal circuit closed position, but passes through the printed 
circuit resistance heater when the bimetallic element moves to 
a circuit open position to maintain the bimetallic element in 
the latter position. 

Accordingly, it is a broad object of the presentinvention to 
provide a new and improved bimetallic type circuit breaker 
which is of a compact construction and which includes an aux 
iliary resistance heater in the form of a printed circuit secured 
or bonded directly onto the bimetallic element to heat the 
latter and maintain it in its circuit open position upon being 
moved thereto. 
Another object of the present invention is to provide a new 

and improved circuit breaker having a stationary terminal, a 
bimetallic member which is normally disposed in a circuit 
closed position in which a contact surface thereon engages the 
terminal, but which is movable toward a circuit open position 
when heated in response to a‘ current in excess of a predeter 
mined magnitude being passed therethrough, and a resistance 
heater in the form of a printed circuit bonded on an electri 
cally insulated portion of the bimetallic member and having a 
?rst contact surface in electrical engagement with the bimetal 
lic member and a second contact surface biased by said 
bimetallic member into constant electrical engagement with a 
curved contact surface on the stationary terminal, and 
wherein the second contact surface of the resistance heater 
rolls on the curved contact surface of the stationary terminal 
when the bimetallic element is moved to its circuit open posi 
tion, the current passing through the resistance heater to 
maintain the bimetallic element heated when the latter is in its 
circuit open position. 
The present invention further resides in various novel con 

structions and arrangement of parts, and further objects, novel 
characteristics and advantages of the present invention will be 
apparent to those skilled in the art to which it relates and from 
the following detailed description of the illustrated embodi 
ment hereof made with reference to the accompanying 
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2 
drawings forming a part of this speci?cation and in which 
similar reference numerals or characters are employed to 
designate corresponding parts throughout the several views, 
and in which: 
FIG. 1 is an elevational view, with portions shown in 

section, of the novel circuit breaker of the present invention; 
FIG. 2 is a plan view of part of the circuit breaker shown in 

FIG. 1; 
FIG. 3 is an end elevational view of the circuit breaker 

shown in FIG. 1; 
FIG. 4 is an enlarged fragmentary view of part of the circuit 

breaker shown in FIG. 1; and 
FIG. 5 is an enlarged fragmentary view of part of the circuit 

breaker shown in FIG. 1 and looking in the direction of the ar 
rows 5-—5. 

As representing an illustrated embodiment of the present in 
vention, the drawing show a circuit breaker 10. The circuit 
breaker 10 could be used in various applications wherein it is 
desired to interrupt an electric circuit in response to a current 
in excess of a predetermined magnitude passing therethrough. 
It is particularly useful, however, in automotive applications, 
such as for use as an overload protector for an electric motor 
for operating vehicle components, such as a window regulator 
mechanism. ' 

The circuit breaker 10 comprises, in general, a housing or 
support member 12, a stationary terminal 14 which is adapted 
to be electrically connected to a load device, such as an elec 
tric motor, a stationary terminal 16 which is adapted to be 
electrically connected to a suitable power source, such as a 
battery of a vehicle, a bimetallic member 18 which is sup 
ported in cantilever fashion by a stationary terminal 16, and a 
resistance heater 20 bonded to the bimetallic member 18 and 
which is electrically connected in parallel with the bimetallic 
member 18. 
The housing or support 12 could be of any suitable shape or 

construction, but is here shown as comprising a hollow 
member made from a suitable electrically insulating material. 
The housing 12 comprises a pair of end portions 12a and 12!) 
having transverse or radially extending slots 21 and 22 therein, 
respectively, and an annular intermediate portion 120 which 
de?nes a chamber 23. The housing 12 has an opening 24 along 
a side portion thereof which is in communication with the 
chamber 23. 
The stationary terminal 14 comprises an elongated ?at 

metal blade, preferably steel, which is supported by the hous 
ing 12 intermediate its ends. The stationary terminal 14 has a 
pair of spaced elongated detents 14 a which are snap ?ttingly 
received within recesses 21a in the end portion 12a of the 
housing 12 and in communication with the slot 21 to securely 
retain the stationary terminal 14 in place upon the latter being 
inserted sidewise through the slot 21. The stationary terminal 
14 has a forward portion 14b which extends within the 
chamber 23 and is supported by the housing 12 in cantilever 
fashion. The stationary terminal 16 comprises a ?at blade 
which is secured to the other end portion 12b of the housing 
12, and in the same manner as the stationary terminal 14. 
The stationary terminal 16 supports the bimetallic member 

18 in cantilever fashion. To this end, one end of the bimetallic 
member is welded or otherwise secured to the stationary ter 
minal 16. The bimetallic member 18 is an elongated, flat, thin 
member and can be made from any suitable metallic materi 
als, such as two different steel alloys. The bimetallic member 
18 at its free end 18a has a contact surface in the form of a 
silver alloy contact 1812 which is engageable with a contact 
surface in the form of silver alloy contact 14c located inter 
mediate the ends of the stationary tenninal 14. 
The bimetallic member 18 is movable between circuit 

closed and circuit open positions. The bimetallic member 18 is 
normally disposed in a circuit closed position, as shown by the 
solid lines in F 16.1, in which the contact 18b engages the con 
tact 14c on the stationary terminal 14 to provide a conductive 
path between the stationary terminals 14 and 16 via the 
bimetallic element 18. When bimetallic member 18 is in its 
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circuit open position, as shown by the phantom lines in FIG. 1, 
the contact 18b is out of engagement with the contact 14c on 
the stationary terminal 14 and thus, the conductive path 
between the stationary terminals 14 and 16 is broken. The 
bimetallic member 18 is movable from its circuit closed posi 
tion towards its circuit open position when the current passing 
therethrough exceeds a predetermined magnitude. When the 
current exceeds a predetermined magnitude it heats the 
bimetallic member 18 to.a temperature to cause the same to 
be moved toward its circuit open position. 

In accordance with the provisions of the present invention, 
a resistance heater in the form of a printed circuit 20 is pro 
vided to maintain the bimetallic member 18 in its circuit open 
position when the latter has moved thereto. As shown in FIG. 
5, the printed circuit 20 is in the form of a resistance grid 
bonded or secured to a layer or ?lm of insulating material 30, 
the latter in turn being bonded or secured to the underside of 
the bimetallic member 18. The printed circuit 20 is preferably 
made from stainless steel and the insulating material could be 
any suitable material, such as a ceramic layer, or plastic ?lm, 
such as that sold under the trademark Kapton. 
The printed circuit 20 includes a contact surface or portions 

20a which is in constant electrical engagement with the ter 
minal 16. It also includes a contact surface or portion 20b 
which is in constant engagement with the upper curved or 
convex surface 14d of the free end of the stationary terminal 
14, The printed circuit 20 is formed by an etching process. lni 
tially a stainless steel sheet is bonded or secured to the insu 
lated backing layer and then the stainless steel is etched to 
provide the grid circuit shown in H0. 5. This type of process is 
well known in the art and hence, will not be described in 
detail. 7 

An important feature of the present invention is that the 
contact surface 20b of the printed circuit 20 remains in con 
stant engagement with the convex surface 14d of the stationa 
ry terminal 14 as the bimetallic member 18 moves between its 
circuit closed and circuit open positions. This is accomplished 
by biasing the bimetallic member 18 into engagement with the 
surface 14d and by providing a rolling action between the con 
tact surfaces 14d and 20 b when the bimetallic member 18 
moves between its positions. As can be seen in FIG. 1 and 4, 
the bimetallic member 18 is caused to be slightly bowed and in 
opposition to the self-biasing forces tending to maintain the 
member 18 planar, when in its circuit closed position, as a 
result of the engagement between the free end of the terminal 
14 and the bimetallic member 18 adjacent its end connected 
to the terminal 16. The self-biasing forces of the bimetallic 
member 18 maintains the contact surface portion 20b of the 
printed circuit in engagement with the contact surface 14b. 
When the bimetallic member 18 moves toward its circuit 

open position, as shown by the phantom lines in H6. 1, the 
contact surface 20b of the printed circuit rolls on the convex 
surface 14d of the stationary terminal 14 so as to remain in en 
gagement therewith. In the circuit open position the current, 
which is normally shunted through the bimetallic member 18 
to the stationary terminal 16, passes from the stationary ter 
minal 16 through the resistance grid 20 to the stationary ter 
minal 14. This maintains the bimetallic member 18 in a heated 
condition and in its circuit open position. The resistance value 
of the grid is correlated to the desired value of the current or 
amperage passing through the circuit so that the value of the 
current after passing through the resistance grid 20 is very 
low. 
When the power source is disconnected from terminal 16, 

such as by opening a switch between the power source and ter 
minal 16, the bimetallic member 18 will cool and move to its 
circuit closed position. 
Although the illustrated embodiment thereof has been 

described in great detail, it should be apparent that certain 
modi?cations, changes, and adaptations may be made in the 
illustrated embodiment, and that it is intended to cover all 
such modi?cations, changes and adaptations which come 
within the spirit of the present invention. 
What is claimed is: V 
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1. A current responsive circuit breaker comprising; a ter 

minal member; a bimetallic member; one of said members 
being adapted to be operatively connected to an electrical 
power source; the other of said members being adapted to be 
operatively connected to a load; said bimetallic member being 
supported in cantilever fashion and having a contact surface 
adjacent its free end which is engageable with said terminal 
member, said bimetallic member being normally disposed in a 
circuit closed position in which said contact surface adjacent 
its free end engages the terminal member to provide a conduc 
tive path therebetween, said bimetallic member being mova 
ble away from said terminal member toward a circuit open 
position to break the conductive path therebetween in 
response to being heated by passage of a current in excess of a 
predetermined magnitude therethrough; a layer of electrically 
insulating material on a portion of said bimetallic member, a 
resistance heater in the form of a printed circuit on said layer, 
said printed circuit having ?rst and second contact surfaces in 
constant engagement with a surface on said bimetallic 
member and said terminal member, respectively, whereby 
when said bimetallic member is in its circuit open position the 
current is passed through said printed circuit to maintain the 
bimetallic member in a heated condition and in its circuit 
open position, said bimetallic member being self-biased into 
engagement with the terminal member and said second con 
tact surface rolls on said terminal member while maintaining 
engagement therewith when the bimetallic member moves to 
its circuit open position. 

2. A current responsive circuit breaker comprising: a ter 
minal member; a bimetallic member; one of said members 
being adapted to be operatively connected to an electrical 
power source; the other of said members being adapted to be 
operatively connected to a load; said bimetallic member being 
supported at one end in cantilever fashion and having a con 
tact surface adjacent its free end which is engageable with said 
terminal member, said bimetallic member being normally 
disposed in a circuit closed position in which said contact sur 
face adjacent its free end engages said terminal member to 
provide a conductive path through the bimetallic member, 
said bimetallic member being movable from said circuit closed 
position toward a circuit open position in which said contact 
surface adjacent its free end disengages the terminal member 
to break the conductive path therethrough in response to 
being heated by passage of a current therethrough in excess of ' 
a predetermined magnitude, a layer of electrically insulating 
material on a portion of said bimetallic member, a resistance 
heater in the form of a printed circuit on said layer, said ter 
minal member having a curved contact surface, said printed 
circuit having ?rst and second contact portions in constant en 
gagement with said bimetallic member and said curved con 
tact surface on said terminal, respectively, whereby when said 
bimetallic member is moved toward its circuit open position 
the current will be passed through the resistance heater to 
maintain the bimetallic member in a heated condition so that 
it remains in its circuit open position, said bimetallic member 
being self-biased into engagement with said curved contact 
surface on said terminal and said second contact surface 
rolling on said curved contact surface of said terminal member 
when the bimetallic member is moved between its positions. 

3. A current responsive circuit breaker comprising a sup 
port member,; a ?at blade terminal supported by said support 
in cantilever fashion and having a curved contact surface at its 
free end; a second stationary terminal supported by said sup 
port and spaced from said ?rst terminal; a bimetallic member 
which is secured to said second terminal and is supported 
thereby in cantilever fashion, said bimetallic member having a 
contact surface adjacent its free end which is engageable with 
said ?rst terminal intermediate the ends of the later, said 
bimetallic member being normally disposed in a circuit closed 
position in which said contact surface adjacent its free end en 
gages said terminal to provide a conductive path between the 
terminals, said bimetallic member being movable away from 
its circuit closed position toward a circuit open position to 
break the conductive path therethrough in response to being 
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heated by passage of a current in excess of a predetermined 
magnitude therethrough, a layer of electrically insulating 
material on a portion of said bimetallic member, a resistance 
heater in the form of a printed circuit on said layer, said 
printed circuit having ?rst and second contact surface por 
tions in constant engagement with said second terminal and 
the curved free end of said ?rst terminal, respectively, so that 
when said bimetallic member is moved towards its circuit 
open position the current will pass through the resistance 
heater to maintain the bimetallic member in a heated condi l0 
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tion and in a circuit open position, said bimetallic member 
being self-biased into engagement with said curved contact 
surface of said ?rst terminal, said second contact portion of 
said printed circuit rolling on said curved free end of said ?rst 
terminal when the bimetallic member is moved toward its cir 
cuit open position. 

4. A current responsive circuit breaker as de?ned in claim 3 
and wherein said printed circuit is in the form of a grid. 
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