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35 Claims. (C1. 200-122) 
This invention relates in general to electric 

circuit interrupters, and more specifically to cir 
cuit breakers of the type employing a snap-acting 
bimetal element as part of the contact actuating 
means, and to heating means for bimetal ele 
ments. 
One object of this invention is to provide a 

circuit breaker of the type having a snap-acting 
bimetal element for actuating the breaker con 
tacts, with novel means for supporting and actu 
ating the bimetal. 
Another object of this invention is to provide 

a novel circuit breaker construction capable of 
introducing a double-break in the circuit. 
Another object of this invention is to provide 

novel supporting and actuating means for a snap 
acting bimetal element of the type having three 
legs connected at opposite ends. 
Another object of this invention is to provide 

a circuit breaker of the type employing a Snap 
acting bimetal element to actuate the breaker 
contacts, with novel actuating means for the ele 
ment which is trip-free. 
Another object of this invention is to provide 

novel heating means for a bimetal element. 
A further object of this invention is to provide 

a novel circuit breaker construction using a snap 
acting bimetal element, which is relatively simple 
in form yet efficient in operation. 
These and other objects of this invention will 

become more apparent upon consideration of the 
following detailed description of preferred em 
bodiments thereof, when taken in connection with 
the attached drawing, in which: 

Figure 1 is a longitudinal section view of a 
circuit breaker embodying this invention with 
the bimetal element and contacts shown in ele 
vation; 

Fig. 2 is a transverse section of the breaker 
shown in Fig. 1 taken substantially on the line 
II-II thereof; w 

Fig. 3 is a view like Fig. 1 with the breaker 
shown in the open circuit position; 

Fig. 4 is a plan view of the bimetal element 
used in the breaker shown in Figs, 1 to 3; 

Fig. 5 is an enlarged section of one contact and 
a portion of the bimetal; 

Fig. 6 is a plan view of a thermal relay using a 
heater similar to that shown in Figs. 1 to 4; 
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Fig. 7 is a side elevation view of the relay shown 

in Fig. 6; and . 
Fig. 8 is an enlarged cross-section of the Sup 

port and heater for the bimetal element shown 
in Figs. 6 and 7. 
The invention is shown as being embodied in a 

circuit breaker adapted to be mounted within a 
casing 2, preferably of a molded insulating ma 
terial. Casing 2 includes opposite end walls 
and opposed side walls 8, all integrally joined with 
a bottom wall 6. A cover IO may be provided for 
the open side of the casing, and the cover may 
be removably secured in position, for example, as 
by screws 2. Terminal strips 4 are secured in 
recesses provided in bottom wall 6 of the casing 
adjacent opposite ends thereof by eyelets 6. 
Eyelets f6 are preferably internally threaded for 
receiving terminal screws 8 for securing electrical 
conductors thereto to connect the breaker in an 
electric circuit. Each terminal plate f4 also has 
Secured thereon a contact element 20 which may 
be of any good electrical conducting and arc 
resistant material. 
A bimetal element 22 is employed, and this is 

constructed in the well-known manner of a pair 
of laminations of materials having different co 
efficients of thermal expansion, respectively. 
Thus, bimetal element 22 has the lamination 2 
thereof of a material which has a lower coefficient 
of thernal expansion than the lamination 23. 
These laminations are secured together in any 
desired manner, such, for example, as by weld 
ing or the like. The bimetal element is provided 
with a pair of spaced longitudinally extending 
slots 25 (Fig. 4) terminating short of the ends 
of the element to form a middle leg 24 and a pair 
of outside legs 26. The side legs 26 are deformed, 
as shown at 28, to shorten the outside legs and 
thereby place the middle leg under compression 
and cause it to assume a bowed form, as shown 
in FigS. 1 and 3. 
A bimetal element formed like the element 22 

is capable of movement with a snap action upon 
reversal of curvature of middle leg 24. This re 
versal of curvature of middle leg 24 may be ac 
complished mechanically to cause reversal of cur 
vature to take place in opposite directions, or it 
may take place in the upward direction, as viewed 
in Fig. 1, by the application of heat to the bimetal 
element causing more rapid expansion of lamina 
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tion 23 than of lamination 2. Thus bimetal ele 
ment 22 is capable of automatically moving with 
a Snap action from the position shown in Fig. 
to that shown in Fig. 3, when it is heated a pre 
determined amount. 

Bimetal element 22 is supported on a support 
ing screw 30 which is threaded into a thimble 32 
rotatably mounted in bottom wall 6 of the breaker 
casing. As shown, a wear-resistant washer 3 
may be provided between the enlarged outer head 
of thimble 32 and bottom wall 6. The outer en 
larged head of thimble 32 is slotted as shown, so 
that it may be rotated to vary the amount Sup 
porting screw 30 is extended into the casing. The 
inner end of supporting screw 30 is provided with 
an enlarged head 36 flared upwardly towards a 
reduced extension 38. The extension 38 is adapted 
to pass through an aperture 37 provided substan 
tially centrally of middle leg 24 of the bimetal 
element, and a head member 40 is secured to ex 
tension 38 and it, in turn, is flared towards the 
bimetal element. Head member 40 is provided 
with a slot 42 in the upper portion thereof for a 
purpose to be described. 
The bimetal element 22 is provided with a con 

tact structure 44 at each end therof for coopera 
tion with the fixed contacts 20. Each contact 
structure 44 includes a block 46 of resistance ma 
terial, preferably a non-metallic resistance ma 
terial such as carborundum, carbon, or the like. 
Resistor block 46, when entirely or part of non 
metallic resistance material, is preferably pro 
vided with thin layers of Inetal 48, such, for ex 
ample, as copper or the like, sprayed or other 
wise deposited upon opposite surfaces of the block 
to facilitate assembly thereof. A contact element 
50 is secured to one surface of the resistor block 
having a metallic layer 48-for example, as by 
soldering, brazing or the like. A metal conducting 
plate 52 is secured to the opposite surface of the 
resistor block in the same nanner, and this, in 
turn, is secured to bimetal element 22 by soldering, 
brazing, riveting or the like. With a contact con 
struction of this type, it will be noted that the 
resistor element is sandwiched between contact 
element 50 and bimetal element 22, and mechani 
cally as well as electrically joins these elements. 
This forms a relatively simple yet efficient man 
ner for associating a resistor element of this type 
with a bimetal element, and it will also be noted 
that the resistor elements are placed at the points 
of concentration of current flow in good heat con 
ducting relation with respect to the bimetal ele 
ment. This is of Special importance for breakers 
having low current ratings where it is necessary to 
Supply auxiliary means for heating the bimetal 
element other than that generated by current 
flow through the element itself. 

In order to actuate bimental element 22, an 
actuating yoke 54 has the mid-portion thereof 
received in slot 42 of supporting screw head mem 
ber 40, and the legs 56 thereof slidably supported 
in grooves 57 cut in opposite side walls 8 of the 
casing. The opposed inner edges of the yoke legs 
56 have notches 58 cut therein for receiving the 
Outer legs 26 of bimetal element 22. An actuat 
ing handle 60, preferably constructed of a moided 
insulating material, is provided with an enlarged 
base portion positioned at least in part in an 
aperture provided in casing cover plate O. The 
enlarged base 6 of the handle is hollowed out, 
as shown at 62, for receiving a metal actuator 
63, a portion of which is embedded within handle 
60 and extends into hollowed portion 62 at one 
Side thereof, and is provided with an integral 

4. 
actuating projection B extending across the 

O 

opening of hollowed portion 2 of the handle. 
Actuating projection 4 is adapted to extend 
through an aperture 66 provided in an integral 
extension of actuating yoke 54. Handle D is 
adapted to be pivotally mounted in the breaker 
casing by a pivot pin is passing through the 
handle and through actuator 63 to have the op 
posite ends thereof rotatably mounted in bearings 
70. These bearings are preferably mounted in 
slots cut in opposite side walls 8 of the casing, 
and are held in place by cover f. 

It will now be apparent that movement of 
handle 60 about its pivot 68 will cause sliding 
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of actuating yoke 54 toward and away from 
bimetal element 22. It will be noted that slots 
58 in the legs of actuating yoke 54 are of con 
siderably greater extent than the thickness of 
bimetal element 22, so that there is considerable 
lost motion between the actuating yoke and the 
Outer legs 26 of the bimetal element. There is 
also lost motion between handle 60 and yoke 
54 because of the loose fit of projection 64 in 
aperture 66. It will be noted that the lost mo 
tion is positive in character in both instances be 
Cause flexing of the bimetal element by handle 
60 is ultimately caused by positive mechanical 
engagement of the parts. The purpose of pro 
viding this lost motion is so that in actuating the 
binetal element, snap action thereof may take 
place independently of the handle-for example, 
aSSuming it is desired to move the breaker from 
closed-circuit position shown in Fig. 1 to the 
open-circuit position shown in Fig. 3-handle 
60 should be moved in a counterclockwise direc 
tion. During the first part of this motion, the 
bimetal element is not moved, and is not even 
engaged until the bottom of yoke slots 58 engage 
the undersides of the outer legs 26 of the bimetal 
element. As soon as this occurs, the outer legs 
26 of the bimetal element are raised relative to 
the point of support for middle leg 24. Middle 
leg 24 being bowed and under compression acts 
similar to a toggle, so that when the outer legs 
are raised the middle leg will, at an overcenter 
position, Suddenly reverse its curvature with a 
Snap action, and cause the bimetal element to 
aSSume the position shown in Fig. 3, wherein the 
ends thereof are moved upwardly to separate 
contact structures 44 from fixed contacts 20. 
The lost motion between handle 60 and the 
bimetal element is arranged so that this snap 
movement of the bimetal element may take place 
irrespective of the rate of movement of handle 
60 merely by taking up the lost motion between 
the handle and outer legs 26 of the bimetal ele 
ment. When it is desired to close the circuit, 
handle 60 is merely rotated in a clockwise direc 
tion from the position shown in Fig. 3 towards 
the position shown in Fig. 1. This will cause 
downward movement of yoke 54 until the upper 
ends of slots 58 engage outer legs 26 of the bimetal 
element, whereupon these outer legs will be 
moved downwardly until the point is reached 
Where middle leg 24 of the bimetal element will 
Suddenly reverse its curvature and cause closing 
of the breaker contacts with a snap action. This 
also occurSindependently of the rate of movement 
of handle 60 by taking up the lost motion be 
tween the handle and the outer legs of the 
bimetal element. 

In order to maintain the handle 60 at 'off' and 
"on' positions, an overcenter spring arrangement 
is provided comprising a coil tension spring 72 
anchored at one end in an anchor plate 74. 
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Anchor plate 74 is preferably provided with an 
aperture for receiving a hooked end of spring 2, 
and the plate itself is received in grooves cut 
in opposite sidewalls of the casing, and is main 
tained in position by cover plate . The other 
end of spring 72 is hooked over a spring yoke 
7, the arms of which extend on Opposite sides 
of the enlarged portion of the handle, and 
are hooked, as at 7, to engage in depressions 
formed on enlargements 78 provided at each 
side of handle 0. 
As shown in Fig. 1, handle 60 is maintained in 

the position shown, because the line of action of 
spring 72 is above handle pivot 68, and the han 
dle cannot move any further in a clockwise direc 
tion because of the engagement of the ends of 
yoke legs 56 with the ends of grooves 57. Assum 
ing that the handle is moved in a counterclock 
wise direction from the position shown in Fig. 
1, the bimetal element will becaused to open the 
circuit with a snap action as described above, 
and as SOon as the hooked ends 76 of spring yoke 
75 pass below handle pivot 68, the handle will be 
biased in a counterclockwise direction so that 
when the operating force is removed it will be 
moved to the position shown in Fig. 3 and main 
tained in this position. As stated before, in move 
ing the switch handle to open the circuit, bimetal 
element 22 is moved by the handle only an 
amount sufficient to cause, reversal of curvature 
of middle leg 24, whereupon the contacts sep 
arate independently of movement of the handle. 
Consequently, the handle may move in a coun 
terclockwise direction beyond the snapping point 
of bimetal element 22 by virtue of the lost motion 
between the handle and the outer legs 26 of the 
bimetal element. The snapping point of bimetal 
element 22 is correlated with the overcenter point 
of spring 72, so that if the handle is released at 
the time when bimetal element 22 snaps to open 
circuit position, spring 72 will then have moved 
OverCenter to cause handle 60 to be moved to the 
position shown in Fig. 3. Substantially the same 
action takes place in manually closing the break 
er. During the first part of clockwise movement 
of handle 60 from the position shown in Fig. 3, 
lost motion between the handle and legs 26 of the 
bimetal element is taken up while spring 72 is 
stressed, and finally legs 26 of the bimetal ele 
ment are lowered by yoke 54 to cause snap-acting 
closure of the breaker contacts. At the same 
time spring 72 passes overcenter to restore han 
dle 60 to the position shown in Fig. 1. The parts 
are arranged so that upon an automatic open 
ing of the circuit, due to an Overload sufficient 
to cause heating of bimetal element 22, either 
by itself or by heat conducted from resistor blocks 
46, an amount sufficient to cause the bimetal to 
automatically reverse its curvature, handle 60 
will be moved to its normal "off" position shown 
in Fig. 3. Because of the lost motion between 
actuating yoke 64 and the Outer legs of the bi 
metal element, automatic Opening of the circuit 
may occur even though actuating handle 60 is 
held in its normal closed circuit position, shown 
in Fig. 1. However, such an automatic Operation 
of the bimetal element will cause engagement of 
the upper ends of slots 58 in actuating yoke S4 
by the Outer legs 26 of the bimetal element, and 
these will exert some upward pressure on the 
yoke. Enough pressure in an upward direction 
will be exerted by legs 26 of the bimetal ele 
ment when in the position shown in Fig. 3 to move 
handle 60, when it is not held in the Fig. 1 posi 

O 

s 

80 

35 

40 

70 

the breaker contacts. 

, bimetal element. 

center and thereby throw the handle to the posi 
tion shown in Fig. 3. Thus it can be seen that 
the handle will be moved to its normal "of" 
position in response to an automatic opening of 

In Figs. 6, 7 and 8, there is illustrated a differ 
ent manner of assembling heating means and a 

The bimetal element in this 
case is shown as embodied in a thermal relay 
mounted on an insulating plate 80. A pair of 
terminal strips 82 and 4 are secured to the base 
80 at spaced points in any desired manner, such, 
for example, as by eyelets 83. A bimetal strip 
86 is adapted to be supported on the terminal 
strip 2 and comprises a pair of laminations 87, 
89 intimately joined together as, for example, by 
welding or the like. In this instance, the lamina 
tion 89 should be of a material having a higher 
coefficient of thermal expansion than the lamina 
tion 87. A non-metallic resistor block 88 similar 
to block 46 is provided with a relatively thin 
metallic coating 90 on Opposite faces thereof, 
like the coating 48 on block 46 previously de 
scribed. These coated faces of resistor block 88. 
may then be soldered or brazed to bimetal ele 
ment 86 and terminal strip 82, respectively, to 
rigidly mechanically mount the bimetal strip at 
one end of the terminal strip 82. The other end 
of bimetal strip 86 is provided with a contact 
element 92 thereon for engagement with a co 
operating contact 94 provided on terminal strip 
4. 
Since current in flowing between terminal strips 

82 and 84 must pass through resistor block 88, 
it is obvious that currents above a predetermined 
value will cause heating of resistor block 88 and 
this will be conducted to the bimetal element and 
raise the temperature thereof. As the tempera 
ture of the bimetal strip rises, it will distort to 
move contact 92 out of engagement with contact 
94 and thereby open the circuit therebetween. 
The particular relay disclosed is also provided 

with a shunt resistor wire 96 connecting ter 
minal strips 82 and 84, so that when contacts 
92 and 94 are separated, resistor 96 will supply 
heat to bimetal strip 86 and maintain the con 
tacts separated So long as currents above a pre 
determined Value flow in the circuit. 
In the foregoing applicant has disclosed a cir 

cuit breaker construction utilizing a Snap-acting 
bimetal element which may be manually actu 
ated to open and close the breaker contacts with 
a snap action, and yet which is capable of move 
ment with a snap action both when manually 
actuated and automatically actuated in response 
to predetermined heating thereof, independently 
of the rate of movement of the operating handle. 
The breaker contacts will also be opened with 
a Snap action in response to predetermined heat 
ing of the bimetal element, even if the actuat 
ing handle is held at its closed position. There 
has also been disclosed a novel arrangement for 
Supporting and actuating a Snap-acting bimetal 
element, as well as novel means for associating 
an auxiliary heater with bimetal elements in gen 
eral. The circuit breaker construction disclosed, 
wherein a snap-acting bimetal element is mova 
ble independently of an actuating handle at least 
during snap movement thereof, is provided with 
Separate biasing means to move the handle to 
its normal 'off' and "on' positions to thereby 
give a clear indication of the position of the 
breaker contacts, 

Having described preferred embodiments of 
tion, an amount sufncient to move spring 72 over- the invention in accordance with the patent 
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statutes, it is desired that the invention be not 
limited to these particular structures, because it 
will be obvious particularly to persons skilled in 
the art that many modifications and changes 
may be made therein without departing from the 
broad spirit and scope of this invention. Accord 
ingly, it is desired that the invention be inter 
preted as broadly as possible, and that it be lim 
ited only as required by the prior art. 
I claim as my invention: 
1. In a circuit breaker, separable contacts, a 

flexible snap-acting bimetal element for auto 
matically separating Said contacts in response 
to predetermined conditions, manually operable 
means movable in opposite directions to open 
and close said contacts, said manually operable 
means flexing said element upon movement in 
said oppoSite directions to move said element at 
least to its snapping point, and a positive lost 
motion connection between said manually oper 
able means and element permitting the snap ac 
tion of Said element to take place independently 
of the movement of said manually operable 
eaS. 
2. In a circuit breaker, separable contacts, a 

flexible snap-acting bimetal element for auto 
matically separating said contacts in response 
to predetermined conditions, manually operable 
means movable in opposite directions to open 
and close said contacts, said manuaily operable 
means flexing said element upon movement in 
said opposite directions to move said element at 
least to its Snapping point, a positive lost motion 
connection between said manually operable 
means and element permitting the Snap action 
of said element to take place independently of 
the movement of said manually operable means, 
and means for moving said manually operable 
means to extreme positions upon movement 
thereof in said opposite directions, respectively, 
to at least partly take up said lost motion. 

3. In a circuit breaker, separable contacts, a 
flexible Snap-acting bimetal element for auto 
matically separating said contacts in response 
to predetermined conditions, manually operable 
means movable in opposite directions to open 
and close said contacts, said manually operable 
means flexing said element upon movement in 
said opposite directions to move Said element at 
least to its snapping point, a positive lost motion 
connection between said manually operable 
means and element permitting the Snap action 
of said element to take place independently of 
the movement of said manually operable means, 
and an overcenter spring for biasing said manu 
ally operable means to spaced positions upon 
movement thereof in said opposite directions, re 
Spectively, to at least partly take up said lost 
motion. 

4. In a circuit breaker, separable contacts, a 
flexible snap-acting bimetal element for auto 
matically separating said contacts in response to 
predetermined conditions, manually operable 
means movable in one direction to close said con 
tacts, said manually operable means flexing said 
element upon movement in said one direction to 
move said element at least to its snapping point, 
and a positive lost motion connection between 
Said manually operable means and element per 
mitting snap movement of said element to close. 
the contacts independently of movement of said 
manually operable means. 

5. In a circuit breaker, separable contacts, a 
flexible Snap-acting bimetal element for auto 
matically separating said contacts in response to 
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predetermined conditions, manually operable 
means movable in Ore direction to close said 
contacts, said means flexing said element upon 
movement in said one direction to move said ele 
ment at least to its snapping point, a positive 
lost motion connection between said manually 
operable means and element permitting snap 
movement of said element to close the contacts 
independently of movement of said manually 
operable means, and means responsive to move 
ment of said manually operable means in said 
one direction an amount sufficient to cause Snap 
action closing movement of said element, for 
biasing said manually operable means for move 
ment a further amount to take up at least a part 
of said lost motion. 

6. In a circuit breaker, separable contacts, a 
flexible Snap-acting bimetal element for auto 
matically separating said contacts in response 
to predetermined conditions, manually operable 
means movable in one direction to close said 
contacts, said means flexing said element upon 
movement in said one direction to move said 
element at least to its snapping point, a positive 
lost motion connection between said manually 
operable means and element permitting Snap 
movement of said element to close the contacts 
independently of movement of said manually 
operable means, an overcenter spring responsive 
to movement of Said manually operable means 
in said one direction an amount sufficient to 
cause Snap action closing movement of said ele 
ment, for biasing said manually operable means 
for movement a further amount to take up at 
east a part of said lost motion, and said element 
operative upon automatic operation thereof to 
move said manually operable means an amount 
at least sufficient to move said spring overcenter 
S0 that said manually operable means will be 
moved in an opposite direction to a position in 
dicating such an automatic operation and where 
in it is Operable to reclose the breaker. 

7. In a circuit breaker, separable contacts, a 
flexible snap-acting bimetal element for opening 
and closing said contacts with a snap action, 
said element being responsive to predetermined 
heating thereof to automatically open said con 
tacts, a movable actuating handle, means actu 
ated by said handle having spaced operating 
parts positioned to engage said element when said 
handle is moved in opposite directions, respec 
tively, to flex said element to cause snap action 
opening and closing of said contacts, respec 
tively, whereby snap action of said element occurs 
in the space between said parts independently of 
the rate of movement of said handle. 

8. In a circuit breaker, separable contacts, a 
flexible snap-acting bimetal element for opening 
and closing said contacts with a snap action, said 
element being responsive to predetermined heat 
ing thereof to automatically open said contacts, 
an actuating handle adapted when moved in op 
posite directions to flex said element to cause 
Snap action opening and closing of said contacts, 
respectively, means whereby snap action of said 
element occurs independently of the rate of move 
ment of said handle, and means responsive to 
automatic operation of said element to move said 
handle to one extreme position independently of 
Said element. 

9. In a circuit breaker, separable contacts, a 
flexible snap-acting bimetal element for open 
ing and closing said contacts with a snap action, 
said element being responsive to predetermined 
heating thereof to automatically open said con 
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tacts, an actuating handle adapted when moved 
in opposite directions to flex said element to cause 
snap action opening and closing of said contacts, 
respectively, said handle having positive lost mo 
tion with said element whereby snap action of 
said element occurs independently of said handle, 
and means effective to bias said handle to an 
extreme position in each direction in response to 
movement of said handle in each direction an 
amount sufficient to cause snap action of said 
element. 

10. In a circuit breaker, separable contacts, a 
flexible snap-acting bimetal element for open 
ing and closing said contacts with a snap action, 
said element being responsive to predetermined 
heating thereof to automatically open said con 
tacts, an actuating handle adapted when moved 
in opposite directions to flex said element to 
cause snap action opening and closing of said 
contacts, respectively, said handle having posi 
tive lost motion with said element whereby snap 
action of said element occurs independently of 
said handle, means effective to bias said handle 
to an extreme position in each direction in re 
sponse to movement of said handle in each di 
rection an amount sufficient to cause snap action 
of said element, and said element effective, upon 
an automatic operation thereof, to move said 
handle toward the extreme position it normally 
occupies when said contacts are open an amount 
sufficient to render said biasing means effective 

10 
cured to an intermediate portion of said bowed 
leg, manually operable actuating means engage 
able with at least one other leg to move said 
other leg laterally in opposite directions to cause 
reversal of curvature of said bowed leg, at least 
One end of said element being free to move lat 
erally, relatively stationary contact means, con 
tact means carried by at least said one end of 
said element for movement into and out of en 
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to move said handle the remainder of the dis 
tance. 

11. In a circuit breaker, a flexible snap-acting 
bimetal element having a plurality of substan 
tially parallel legs connected at opposite ends, 
supporting means secured to an intermediate por 
tion of one of said legs, manually operable actu 
ating means engageable with another of said legs 
to move it laterally relative to said one leg, at 
least one end of said element being free to move 
laterally, relatively stationary contact means, 
contact means carried by at least said one end 

45 
of said element for movement into and out of en 
gagement with said relatively stationary contact 
means, and said element being initially deformed 
so that movement of said actuating means in 
opposite directions will cause snap-acting move 
ment of said movable contact means into and 
out of engagement with said relatively stationary 
contact means. 

12. In a circuit breaker, a flexible snap-acting 
bimetal element, supporting means secured to an 
intermediate portion of said element at a point 
spaced from the edges thereof, manually oper 
able actuating means engageable with an inter 
mediate portion of said element at a point spaced 
from said supported portion to move said second 
mentioned portion laterally relative to said sup 
ported portion, at least one end of said element 
being free to move laterally, relatively stationary 
contact means, contact means carried by at least 
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said one end of said element for movement into 
and out of engagement with said relatively sta 
tionary contact means, and said element being 65 
initially deformed so that movement of said ac- . 
tuating means in opposite directions will cause 
snap-acting movement of said movable contact 
means into and out of engagement with said 
relatively stationary contact means. 

13. In a circuit breaker, a flexible snap-acting 
bimetal element having three substantially par 
allel legs connected at their opposite ends, said 
element being stressed so that at least one leg 
assumes a bowed form, supporting means se 
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gagement with said relatively stationary contact 
means whereby movement of said actuating 
means in opposite directions will cause snap ac 
tion movement of said movable contact means 
into and out of engagement with said relatively 
stationary contact means. 

14. In a circuit breaker, a flexible snap-acting 
bimetal element having three substantially par 
allel legs connected at their opposite ends, said 
element being stressed so that the middle leg 
assumes a bowed form, supporting means se 
cured to an intermediate portion of said bowed 
leg, manually operable actuating means includ 
ing a yoke having ends engageable with the other 
legs to move said other legs laterally in opposite 
directions to cause reversal of curvature of said 
bowed leg, at least one end of said element being 
free to move laterally, relatively stationary con 
tact means, contact means carried by at least 
said one end of said element for movement into 
and out of engagement with said relatively sta 
tionary contact means, whereby movement of said 
actuating means in opposite directions will cause 
snap action movement of said movable contact 
means into and out of engagement with said rela 
tively stationary contact means. 

15. In a circuit breaker, a flexible snap-acting 
bimetal element having three substantially paral 
lel legs connected at their opposite ends, said 
element being stressed so that the middle leg 
assumes a bowed form, supporting means secured 
to an intermediate portion of said bowed leg, 
manually operable actuating means including a 
yoke slidably mounted for movement laterally 
toward and away from said element, said yoke 
having ends engageable with the other legs to 
move said other legs laterally in opposite direc 
tions to cause reversal of curvature of said bowed 
leg, at least one end of said element being free 
to move laterally, relatively stationary contat 
means, contact means carried by at least said 
one end of said element for movement into and 
Out of engagement with said relatively stationary 
contact means, whereby movement of said actu 
ating means in opposite directions will cause snap 
action movement of said movable contact means 
into and out of engagement with said relatively 
stationary contact means. 

16. In a circuit breaker, a flexible snap-acting 
bimetal element having a plurality of substan 
tially parallel legs connected at opposite ends, 
supporting means secured to an intermediate 
portion of one of said legs, manually operable 
actuating means engageable with another of said 
legs to move it laterally relative to said one leg, 
at least one end of said element being free to 
move laterally, relatively stationary contact 
means, contact means carried by at least said 
one end of said element for movement into and 
Out of engagement with said relatively stationary 
contact means, said element being initially de 
formed so that movement of said actuating means 
in opposite directions will cause snap-acting 
movement of said movable contact means into 
and Out of engagement with said relatively sta 
tionary contact means, and at least one of said 
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contact means including a contact element Se 
cured on a block of resistance material by good 
electrical and heat conducting means. 

17. In a circuit breaker, a flexible snap-acting 
bimetal element having a plurality of substan 
tially parallel legs connected at opposite ends, 
supporting means secured to an intermediate 
portion of one of said legs, manually operable 
actuating means engageable with another of said 
legs to move it laterally relative to said one leg, 
opposite ends of Said element being free to move 
laterally, spaced relatively stationary Contact 
means, contact means carried by each end of said 
element for movement into and out of engage 
ment with said relatively stationary contact 
means, and said element being initially deformed 
so that movement of said actuating means in 
opposite directions will cause snap-acting move 
ment of said movable contact means into and out 
of engagement with said relatively stationary 
contact means. 

18. In a circuit breaker, a flexible bimetal ele 
ment, supporting means for said element, sta 
tionary contact means, contact means on Said 
element movable therewith into and Out of en 
gagement with said stationary contact means, 
and at least one of said contact means including 
a contact element secured on a block of resistance 
material by good electrical and heat conducting 
leas. 
19. A bimetal element, heating means therefor 

comprising a block of resistance material, and 
means of a good electrical and heat conducting 
material interposed between said element and 
block and being rigidly bonded to both and in 
intimate contact therewith for securing said block 
to said element. 

20. A bimetal element, heating means therefor 
comprising a block of non-metallic resistance 
material, and means of a good electrical and heat 
conducting material interposed between said ele 
ment and block and being rigidly bonded to both 
and in intimate contact therewith for securing 
said block to said element. 

21. A bimetal element, heating means therefor 
comprising a block of non-metallic resistance 
material, a metallic coating on One face of said 
block, and means of a good electrical and heating 
conducting material interposed between said ele 
ment and block for securing said coated face of 
the block to said element. 

22. A bimetal element, a terminal therefor, a 
block of resistance material interposed between 
said element and terminal, and separate means 
interposed between said block and element and 
between said block and terminal with each of 
said means being rigidly bonded to the members 
adjacent its opposite sides and in intimate en 
gagement therewith for mechanically securing 
said block to said element and terminal with 
opposite faces of said block in good electrical and 
heating conducting relation with said element, 
and at least in good electrical conducting rela 
tion with said terminal, respectively. 

23. A bimetal element, a contact element there 
for, a block of resistance material interposed be 
tween said element and contact element, and 
means for mechanically securing said block be 
tween said element and contact element with 
opposite faces of said block in good electrical 
and heat conducting relation with said element, 
and at least in good electrical conducting rela 
tion with said contact element, respectively. 

24. A bimetal element, a terminal therefor, a 
block of non-metallic resistance material inter 
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12 
posed between said element and terminal, a 
metallic coating on opposite faces of said block, 
and means of a good electrical and heat con 
ducting material interposed between said block 
and element and between said block and terminal 
for securing said opposite faces of the block to 
said element and terminal, respectively. 

25. A bimetal element, a contact element there 
for, a block of non-metallic resistance material 
interposed between said elements, a metallic 
coating on opposite faces of said block, and means 
of a good electrical and heat conducting material 
securing said opposite faces of the block to said 
element and contact element, respectively. 

26. A bimetal element, an electrical conductor, 
a block of non-metallic resistance material in 
terposed between said element and electrical con 
ductor, a metallic coating on opposite faces of said 
block and means of a good electrical and heat 
conducting material interposed between said 
block and element and between said block and 
terminal for securing said opposite faces of the 
block to said element and electrical conductor, 
respectively. 

27. In a circuit breaker, separable contacts, a 
flexible Snap-acting bimetal element for opening 
and closing said contacts with a snap action, 
said element being responsive to predetermined 
heating thereof to automatically open said con 
tacts, an actuating handle adapted when moved 
in opposite directions to flex said element to 
cause Snap action opening and closing of said 
contacts, respectively, and trip-free operating 
means connecting said handle and said element 
so that said element is capable of opening said 
contacts in response to said predetermined heat 
ing thereof even when said handle is held in a 
position corresponding to the closed position of 
said contacts. o 

28. In a circuit breaker, separable contacts, a 
flexible snap-acting bimetal element for opening 
and closing said contacts with a snap action, 
Said element being responsive to predetermined 
heating thereof to automatically open said con 
tacts, an actuating handle adapted when moved 
in opposite directions to flex said element to cause 
snap action opening and closing of said contacts, 
respectively, said handle being trip-free of said 
element so that said element is capable of opening 
said contacts in response to said predetermined 
heating thereof even when said handle is held 
in a position corresponding to the closed position 
of said contacts, and means responsive to an 
automatic circuit opening operation by said ele 
ment to move said handle to a position corre 
sponding to the open position of said contacts 
when said handle is not held at its closed contact 
position. 

29. In a circuit breaker, a flexible snap-acting 
bimetal element having at least a pair of substan 
tially parallel legs connected at their opposite 
ends, said element being stressed so that at least 
one of said legs assumes a bowed form, supporting 
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means secured to one of said legs and manually 
operable actuating means engageable with the 
other of said legs to move said other leg laterally 
in opposite directions to cause reversal of curva 
ture of said bowed leg, the one of said means as 
sociated with said bowed leg being located inter 
mediate the ends thereof, at least one end of said 
element being free to move, laterally, relatively 
stationary contact means, contact means carried 
by at least said one end of said element for move 
ment into and out of engagement with said rela 
tively stationary contact means whereby move 
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ment of said actuating means in opposite direc 
tions will cause snap action movement of said 
movable contact means into and out of engage 
ment with said relatively stationary contact 
eas. 
30, In a circuit breaker, a flexible Snap-acting 

bimetal element having at least a portion thereof 
curved in section so as to be operable in response 
to predetermined temperature change to auto 
matically reverse the curvature of said portion 
with a snap-action, supporting means for said 
element, manually operable actuating means for 
said element, one of said means adapted to engage 
said element at a point intermediate the extent 
of said curvature, the other of said means adapted 
to engage said element at a spaced point so that 
operation of said actuating means in opposite 
directions will cause relative movement of said 
spaced points of said element to cause corre 
sponding reversal of curvature of said element, 
relatively stationary contact means, and contact 
means on a movable portion of said element 
adapted to move into and out of engagement with 
said stationary contact means in response to re 
versal of curvature of said element. . 

31. In a circuit breaker, a flexible snap-acting 
bimetal element having at least a portion thereof 
curved insection so as to be operable in response 
to predetermined temperature change to auto 
matically reverse the curvature of said portion 
with a snap-action, supporting means for said 
element, manually operable actuating means for 
said element, said supporting means being se 
cured to said element at a point intermediate the 
extent of said curvature, said actuating means 
adapted to engage said element at a spaced point, 
so that operation of said actuating means in op 
posite directions will cause relative movement of 
said spaced points of said element to cause corre 
sponding reversal of curvature of said element, 
relatively stationary contact means, and contact 
means on a movable portion of said element 
adapted to move into and out of engagement 
with said stationary contact means in response 
to reversal of curvature of said element. - 

32. In a circuit breaker, a flexible snap-acting 
bimetal element having at least a portion thereof 
curved in section so as to be operable in response 
to predetermined temperature change to auto 
matically reverse the curvature of said portion 
with a snap-action, supporting means for said 
element, manually operable actuating means for 
said element, one of said means adapted to en 
gage said element at a point intermediate the ex 
tent of said curvature, the other of said means 
adapted to engage said element at a spaced point 
so that operation of said actuating means in oppo 
site directions will cause relative movement of 
said spaced points of said element to cause corre 
sponding reversal of curvature of said element, 
relatively stationary contact means, said actu 
ating means having lost motion relative to said 
element so that snap-action movement of said 
element may occur at a predetermined rapid rate 
independent of the rate of movement of said 
actuating means, and contact means on a mov 
able portion of said element adapted to move into 
and Out of engagement with said stationary con 
tact means in response to reversal of curvature 
of said element. 

33. In a circuit breaker, a flexible snap-acting 
bimetal element having at least a portion thereof 
curved in Section so as to be operable in response 
to predetermined temperature change to auto 
matically reverse the curvature of said portion 
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with a snap-action, supporting means for said 
element, manually operable actuating means for 
said element, one of said means adapted to engage 
said element at a point intermediate the extent 
of said curvature, the other of said means adapted 
to engage said element at a spaced point so that 
operation of said actuating means in opposite 
directions will cause relative movement of said 
spaced points of said element to cause corre 
sponding reversal of curvature of said element, 
relatively stationary contact means, said actu 
ating means having lost motion relative to said 
element so that snap-action movement of said 
element may occur at a predetermined rapid rate 
independent of the rate of movement of said 
actuating means, means biasing said handle to 
take up at least a portion of said lost motion so 
that the position of said actuating means clearly 
indicates the operation last performed, and con 
tact means on a movable portion of said element 
adapted to move into and out of engagement 
with said stationary contact means in response 
to reversal of curvature of said element. 

34. In a circuit breaker, a flexible snap-acting 
bimetal element having at least a portion thereof 
curved in section so as to be operable in response 
to predetermined temperature change to auto 
matically reverse the curvature of said portion 
With a snap-action, supporting means for said 
element, manually operable actuating means for 
said element, one of said means adapted to en 
gage said element at a point intermediate the ex 
tent of said curvature, the other of said means 
adapted to engage said element at a spaced point 
so that operation of said actuating means in 
Opposite directions will cause relative movement 
of Said Spaced points of said element to cause 
corresponding reversal of curvature of said ele 
ment, relatively stationary contact means, said 
actuating means having lost motion relative to 
Said element so that snap-action movement of 
said element may occur at a predetermined rapid 
rate independent of the rate of movement of said 
actuating means, means biasing said handle to 
take up at least a portion of said lost motion so 
that the position of said actuating means clearly 
indicates the operation last performed, stop means 
for preventing movement of said actuating means 
under the influence of said biasing means from 
taking up all of said lost motion so that said 
element may automatically reverse its curvature 
even though said actuating means is held at an 
extrerhe position, and contact means on a mov 
able portion of said element adapted to move 
into and out of engagement with said stationary 
contact means in response to reversal of curva 
ture of said element. 

35. In a circuit breaker, a flexible snap-acting 
bimetal element having at least a portion thereof 
curved in section so as to be operable in response 
to predetermined temperature change to auto 
matically reverse the curvature of said portion 
With a snap-action, supporting means for said 
element, manually operable actuating means for 
Said element, one of said means adapted to en 
gage said element at a point intermediate the ex 
tent of said curvature, the other. of said means adapted to engage said element at a spaced point 
So that operation of said actuating means in 
opposite directions will cause relative movement 
of Said spaced points of said element to cause 
corresponding reversal of curvature of said ele 
ment, relatively stationary contact means, said 
actuating means having lost motion relative to 
said element so that snap-action movement of 
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said element may occur at a predetermined rapid 
rate independent of the rate of movement of said 
actuating means, means responsive to movement 
of said actuating means an amount sufficient to 
cause Snap-action movement of said element for 
biasing said handle to take up at least a portion 
of Said lost motion so that the position of said 
actuating means clearly indicates the operation 
last performed, said biasing means also being 
responsive to automatic operation of said ele 
ment to bias said actuating means to a position 
indicating such an operation of the element, and 
contact means on a movable portion of said ele 
ment adapted to move into and out of engage 
ment with said stationary contact means in re 
sponse to reversal of curvature of said element. 

CHARLES H. HOOGKNS. 
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