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This invention relates generally to electric control de 
vices and more particularly to electric control devices of 
the type comprising automatic thermal operating means. 

In the electric control art, it is desirable at certain in 
stallations to be able to effect automatic thermal opera 
tion of a control device upon the occurrence of a rela 
tively low overload current. One way of achieving low 
current automatic thermal operation is to provide a heater 
element that comprises a very low mass of resistance ma 
terial so that when an overload current occurs, the tem 
perature of the heater element increases very rapidly to 
an operating temperature. As the thermal reacting qual 
ity of the heater element is increased, however, the abil 
ity of the heater element to withstand higher currents is 
reduced, so that in many cases the most effective heater 
element will be most likely to burn out under overload or 
short circuit conditions. 
An object of this invention is to advance the art by 

providing an electric control device having improved and 
effective relatively low-current thermal operating means. 
Another object of this invention is to provide a novel 

electric control device having improved bimetal actuat 
ing means. 
A further object of this invention is to provide an im 

proved thermal overload relay with fast-trip bimetallic 
actuating means. 
A more general object of this invention is to provide 

an improved electric control device having increased re 
liability and versatility. 
The invention, both as to structure and operation, to 

gether with additional objects and advantages thereof, 
will be best understood from the following detailed de 
scription when read in conjunction with the accompany 
ing drawings. 

In said drawings: 
FIGURE 1 is an end elevational view of a relay con 

structed in accordance with principles of this invention; 
FIG. 2 is a sectional view taken generally along the 

line II-II of FIG. 1; 
FIG. 3 is a sectional view taken generally along the 

line II-III of FIG. 1 with the parts being shown in an 
operating position that is different from the position 
shown in FIG. 2; 

FIG. 4 is a partial view similar to FIG. 2 illustrating 
the relay of FIG. 2 with the parts in a different operating 
position; - 

FIG. 5 is an elevational view of the stationary contact 
structure seen in FIG. 2; 

FIG. 6 is an elevational view of the movable contact 
structure seen in FIG. 2; 

FIG. 7 is a partial sectional view similar to FIG. 2 
illustrating a different embodiment of the invention; and 

FIG. 8 is a view similar to FIG. 7 illustrating still 
another embodiment of the invention. 

Referring to the drawings, and particularly to FIGS. 
1-4, there is shown therein an electric control device 3 of 
the type known in the art as an ambient temperature 
compensated thermal overload relay. The relay 3 com 
prises a housing 5 of molded insulating material that com 
prises a center part 7, a front cover 9 and a back cover 
11 (FIG. 1). The parts 7, 9 and 11 of the housing 5 are 
secured together by means of three rivets 13. The hous 
ing 5 is fixedly secured to a suitable supporting base 15. 
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A control mechanism 17, which is supported inside 

the housing 5, comprises an actuating bimetal member 19 
'(FIGS. 2 and 4) that is welded or otherwise suitably se 
cured at the upper end thereof to a support 21. The sup 
port 2 is pivotally mounted in the housing 5 by means 
of a pivot pin 23. A spring 24 is disposed between part 
of the housing 5 and the lower part of the support 21 to 
bias the support 21 and bimetal 19 in a counterclockwise 
(FIG. 2) direction about the pivot 23. Counterclock 
wise movement of the support 21 and bimetal 19 about 
the pivot 23 is limited by engagement of the support 21 
with an adjusting screw 25. An insulating knob 27 is 
disposed at the outer end of the adjusting screw 25 to 
provide for manual operation of the screw 25 in order to 
permit adjustment of the position of the support member 
21 and actuating bimetal 19 within the housing. The 
screw 25 is threaded into a nut 28 that is fixedly supported 
in the housing 5. Thus, the screw 25 moves in and out 
of the stationary nut 28 to the various adjusted positions 
thereof. Surfaces 29 (FIG. 1) are provided on the ad 
justing knob 27 to engage opposite sides of a stop 31 in 
order to limit rotation, in both directions, of the adjust 
ing knob to thereby prevent over-adjustment of the initial 
position of the support 21 and actuating bimetal 19. 
The lower free end of the bimetal 19 engages one end of 

an insulating thrust transmitting member or slider 33 that 
is slidably supported in the housing 5 in a track 35 that is 
molded integrally with the housing. The other end of 
the slider 33 engages the lower or free end of a compensat 
ing bimetal 37 that is fixed at its other end to a support 
39. The support 39 is pivotally supported in the housing 
5 on a pivot pin 41. 
An overcenter spring 43 is supported at one end in an 

opening in the support 39 and at the other end in an 
opening 45 (FIG. 6) in the bight portion of a generally 
U-shaped part 47 of a movable contact structure 49. 
The leg portions 51 (FIG. 6) of the movable contact 
arm 47, engage in suitable notches in a terminal conduct 
ing strip 53 (FIG. 2) to pivotally support the movable 
contact. arm 47 on the terminal conductor 53. Contacts 
55 and 57 are secured to the opposite sides of the movable 
contact arm 47. An extended portion 59 of one leg of 
the movable contact arm 47 serves as an indicator that 
protrudes from the housing 5 (FIG. 4) to provide a 
visual indication that the relay has been operated. 

In operation, the movable contact arm 47 cooperates 
with a relatively stationary contact structure 61 (FIG. 
5). The relatively stationary contact structure 61 com 
prises a resilient contact arm 63 that is fixedly supported 
at the lower end thereof to a terminal strip 65 (FIGS. 2 
and 4). A contact 67 is fixedly secured to the contact 
arm 63. 

In operation, the movable contact arm 47 also cooper 
ates with another relatively stationary contact structure 
71 (FIGS. 2 and 4). The relatively stationary contact 
structure 71 comprises a contact arm 73 that is secured 
to a conducting member 75 that is connected to a termi 
nal strip 77. A contact 79 is secured to the free end of 
the contact arm 73. An extension 81 is provided on the 
contact arm 73 to permit resetting of the relay in a manner 
to be hereinafter specifically described. 
Terminal screws 85 are provided at the outer ends. 

of the conducting strips 53, 65 and 77 to permit con 
nection of the relay in circuits to be controlled by the 
relay. 
The controlling circuit of the relay 3 comprises a con 

ducting strip 87 having a terminal connector 89 at its 
outer end, and a conducting strip 91 having a terminal 
connector 93 at its outer end. The conducting strips 87 
and 91 are suitably supported in molded formations in 
the insulating housing 5. When the relay is connected 



3,257,526 
3. 

in an electric circuit, the controlling circuit extends from 
a conductor that would be electrically connected to the 
conducting strip 87 by means of the terminal connector 
89, through the conducting strip 87, a flexible conductor 
95 that is secured at one end to the strip 87 and at the 
other end to the bimetal 19, the bimetal 19, a bimetal 
97 that is welded or otherwise suitably secured at the 
lower end thereof to the bimetal 19, a flexible conductor 
99 that is secured at one end to the bimetal 97 and at 
the other end to the conducting strip 91, the conducting 
strip 91, to a conductor that would be connected to the 
conducting strip 91 by means of the terminal connector 
93. 
An insulating reset rod 101, having a notch 103 (FIG. 

3) therein, protrudes from the housing 5. An adjusting 
spring 105 (FIG. 3) is supported on the housing 5 with 
one end thereof being disposed in the notch 103 and the 
other end protruding from the housing 5. One end of 
the adjusting spring 105 can be disposed either in a slot 
109 or a slot 111 which slots are formed in the molded 
housing 5 during the molding operation of the housing. 
When the spring 105 is positioned in the slot 111, the 
relay is set for a hand resetting operation, and when the 
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Spring 5 is in the slot 109, the relay is set for an auto 
matic resetting operation. 
The operation of the relay 3 is as follows: 
The relay is shown in FIG. 2 with the parts thereof 

being in the positions that they would be in when the 
current flowing through the controlling circuit is below 
a predetermined value. With the parts so positioned, the 
contact 55 of the movable contact structure 49 is in en 
gagement with the relatively stationary contact structure 
67. The spring 43 biases the movable contact structure 
49 into the position shown in FIG. 2. It is to be noted 
that the controlling circuit passes through the actuating 
or operating bimetal 19, to generate heat in the bimetal 
19, and also through the bimetal 97 that is mounted in 
a generally parallel relationship and in close proximity 
to the actuating or operating bimetal 19. Thus, heat that 
is generated in the bimetal 97 is radiated to heat the 
actuating or operating bimetal 19. When the current 
flowing through the controlling circuit reaches a predeter 
mined value, the bimetal 19 will be heated to such an 
extent that the bimetal 19 will deflect to an operating 
position (FIG. 4). During this deflecting movement of 
the bimetal 19, the lower end thereof moves the slider 
33 to the right from the position seen in FIG. 2 to the 
position seen in FIG. 4. During this movement, the 
slider 33 moves against the lower end of the compensat 
ing bimetal 37 to move the compensating bimetal 37 and 
the Support 39 in a counterclockwise direction about the 
pivot 41 to the position seen in FIG. 4. This movement 
of the support 39 carries the spring 43 to an overcenter 
position to the left of the movable contact arm 47 where 
upon the spring 43 operates with a snap action to move 
the movable contact arm 47 to the position seen in FIG. 
4 wherein the contact 57 engages the relatively stationary 
contact 79 on the contact arm 71. The parts 39, 43 and 
49 are so positioned (FIG. 4) that the spring 43 holds 
the movable contact arm 47 in the actuated position and 
these parts will remain in the actuated position even 
after the bimetals 19, 97 cool and deflect back to the 
relatively straight positions seen in FIG. 2. Since the 
slider 33 is not secured to the bimetals 19 and 37, the 
straightening cooling deflection of the bimetal 19 will 
not affect the actuated positions of the parts 39, 43, 49. 
The relay is reset back to the initial position seen in FIG. 
2 by manual depression of the reset rod 101 during which 
movement a shoulder portion 113 (FIG. 3) on the rod 
101 engages the extension 81 of the relatively stationary 
contact arm 73 flexing the resilient contact arm 73 to 
move the movable contact arm 47 counterclockwise (FIG. 
4) to move the contact arm 47 and spring 43 to a posi 
tion where the spring 43 is overcentered with respect to 
the contact arm 47 whereupon the spring 43 operates to 
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4. 
move the contact arm 47 into engagement with the rela 
tively stationary contact 67 flexing the resilient stationary 
contact 61 back to the position seen in FIG. 2 until the 
back portion of the contact 67 engages the terminal strip 
65 to stop the parts in the position disclosed in FIG. 2. 
This movement also moves the compensating bimetal 
37 and support 39 in a clockwise direction about the 
pivot 41 from the actuated position seen in FIG. 4 to 
the initial position seen in FIG. 2. The parts will re 
main in the initial position seen in FIG. 2 until the re 
lay is again actuated by means of an overload current 
through the controlling circuit. 
When it is desired to have the relay 3 reset automati 

cally after it has been actuated, the end of the spring 
105 (FIG. 3) is removed from the slot 111 and moved 
up into the slot 109. This pivots the spring 105 about a 
molded pivot 119 during which movement the inner end 
of the spring 105 operates in the slot 103 to move the 
reset rod 101 to a lower position and automatic resetting. 
When the parts are in the automatic resetting position 
and the relay is thermally actuated by flexing of the bi 
metal 19, the shoulder 113 will engage the extension 81 
(FIG. 3) on the stationary contact arm 73 to maintain 
the stationary contact arm 73 in such a position that the 
stationary contact 79 will engage the movable contact 
57 to limit movement of the parts 39, 43, 47 such that the 
spring 43 will be so positioned that the spring 43 will 
bias the movable contact arm 47 into closed position and 
at the same time the spring 43 will bias the support 39 
and compensating bimetal 37 in a clockwise direction 
about the pivot 41 back toward the initial (FIG. 2) posi 
tion. The parts will be retained in this actuated position 
so long as the bimetal 19 is flexed holding the slider 33 
to the right (FIG. 4) to hold the compensating bimetal 
37, Support 39, spring 43 and contact arm 37 in the actu 
ated position. However, when the bimetal 19 cools the 
lower end thereof will deflect back to the left to the posi 
tion in which it is shown in FIG. 2 to no longer restrain 
the slider 33 in the FIG. 4 position whereupon the spring 
43 will automatically move the bimetal 37 and support 
39 clockwise such that the line of action of the spring 
43 will be moved overcenter to the right of the contact 
arm 47 to thereby snap the contact arm 47 back to the 
initial position in which position the contact 55 engages 
the contact 67 biasing the flexible contact arm 63 into 
engagement with the conducting strip 65 as is shown in 
FIG. 2. The parts will thereafter remain in the initial 
(FIG. 2) position until the relay is again actuated by an 
overload current. Thus, the relay can be set for either 
a hand resetting operation or a manual resetting opera 
tion by merely positioning the spring 105 (FIG. 3) in 
one of the slots 11 (hand resetting) or 109 (automatic 
resetting). 
As was hereinbefore set forth, the relay can be ad 

justed by rotation of the knob. 27. This movement rotates 
the screw 25 to move the screw lengthwise to rotate the 
Support 21 and bimetals 19, 97 about the pivot 23. This 
adjustment will control the rating of the relay by con 
trolling the amount of work or deflecting movement of . 
the actuating bimetal 19 that is necessary in order to 
effect movement of the overcenter spring 43 to an over 
center position. The stop 31 (FIG. 1) engages the sur 
faces 29 on the knob 27 to limit rotation of the knob 27. 
Thus, the amount of adjustment is limited to the adjust 
ment that can be effected within less than one revolu 
tion of the knob. 27. Indicating marks may be placed on 
the knob 27 to provide a visual indication of the amount 
of adjustment. 
The bimetal 37 compensates for movement of the actu 

ating bimetal 19 in response to changes in ambient tem 
perature. The high expansion sides of both the actuating 
bimetal 19 and the compensating bimetal 37 are on the 
left as seen in FIG. 2 so that the compensating bimetal 
37 will flex in the same direction as the actuating bi 
metal 19. Thus, when the bimetal 19 deflects to the right 
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(FIG. 2) in response to a rise in the ambient tempera 
ture, the compensating bimetal 37 will deflect an equal 
amount to the right without effecting any significant 
movement of the support 39, spring 43 and contact arm 
47. Thereafter, if the ambient temperature drops and the 
actuating bimetal 19 deflects back to the left, the com 
pensating bimetal 37 will deflect back to the left without 
effecting any significant movement of the support 39, 
spring 43 and contact arm 47. Thus, the compensating 
bimetal 37 compensates for movement of the actuating 
bimetal 19 in response to changes in ambient temperature. 
As can be seen in FIG. 2, other than at the lower end 

thereof where the bimetal 97 is bent-over and welded or 
otherwise secured to the bimetal 19, the heating bimetal 
97 is disposed parallel to the actuating bimetal 19 in 
spaced close proximity to the bimetal 9 so that the heat 
radiated from the heating bimetal 97 will operate to de 
flect the actuating bimetal 19. Thus, the actuating bi 
metal 19 is heated by means of the heat generated by the 
current flowing through the bimetal 19; by means of the 
heat radiated from the current carrying heating bimetal 
97; and by means of the heat conducted from the current 
carrying heating bimetal 97 at the lower end where the 
bimetal 97 is bent-over and brazed; welded or otherwise 
secured to the bimetal 19. The high expansion sides of 
both the actuating bimetal 9 and the heating bimetal 97 
are on the left as seen in FIGS. 2 and 4. The bimetals 
19 and 97 are selected such that under operating condi 
tions the closely spaced parallel relationship between the 
bimetals will be maintained even when the bimetals flex 
(FIG. 4) to actuate the relay. Thus, the heating bimetal 
97 can be mounted on the actuating bimetal 19 in a 
closely spaced parallel relationship with the actuating bi 
metal 19 and the heating bimetal 97 will not interfere 
with the flexing action of the actuating bimetal 19. More 
over, the heating bimetal 97 will efficiently radiantly heat 
the actuating bimetal 19 not only because of the close 
initial spacing between these bimetals; but also because 
this close spacing is maintained even as the bimetals flex 
to the operating position seen in FIG. 4. Thus, a fast 
low-current thermal actuating means is provided to actu 
ate the relay 3. 

If desired, a thin sheet of mica or other suitable elec 
trical insulating and good heat conducting material could 
be mounted between the bimetals 19 and 97 except where 
the bimetal 97 is secured to the bimetal 19 in electrical 
contact with the bimetal 19. 

The relay 3 can be connected to control either a nor 
mally open or a normally closed circuit. When it is de 
sired to control a normally closed circuit, the conductors 
of the controlled circuit are connected to the common 
terminal conductor 53 and to the terminal conductor 65. 
When the relay is so connected, and when the relay is 
in the initial or normally closed position (FIG. 2), the 
controlled circuit passes from the common terminal con 
ductor 53, through the movable contact arm 47, the con 
tact 55, the contact 67, the relatively staionary contact arm. 
63 to the terminal conductor 65. When the relay is actu. 
ated by an overload current above the predetermined value 
in the manner previously described, the parts will be op 
erated to the open circuit position seen in FIG. 4. There 
after, the relay would be reset either automatically or 
manually back to the initial or closed circuit position seen 
in FIG. 2 in the same manner hereinbefore described. 

If it is desired to control a normally open circuit by 
means of the relay 3, the conductors of the controlled 
circuit are connected to the common terminal conductor 
53 and to the terminal conductor 77. Thus, the initial 
(FIG. 2) position of the relay would be normally open 
and upon actuation of the relay to the position seen in 
FIG. 4, a circuit would be made from the conducting 
strip 53 through the movable contact arm 47, the con 
tact 57, the contact 79, the contact arm. 73, the conduct 
ing tab 75 to the terminal conductor 77. Thereafter, the 
relay would be reset either automatically or manually 
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6 
back to the initial or open circuit position seen in FIG. 2 
in the same manner hereinbefore described. 
Two different embodiments of the invention are shown 

in FIGS. 7 and 8. In these two embodiments, the parts 
comprising the slider 33, and those parts that are actu 
ated by movement (to the right, FIGS. 2 and 4) of the 
slider 33 are the same as the parts, previously described 
with reference to FIGS. 1-6. Thus, only the thermal 
actuating means and those parts of the relays of FIGS. 
7 and 8 that are different will be specifically described. 
Only the new or substantially different parts are identified 
by reference characters not found in FIGS. 1-4. 

Referring to FIG. 7, an operating bimetal 119 is welded 
or otherwise suitably secured intermediate the ends there 
of to a support 121 that is pivotally supported on the 
housing 5 by means of a pivot pin 123. The adjusting 
screw 25 engages the upper end of the bimetal 119. A 
thin sheet of mica or other suitable electrical insulating 
and good heat conducting material 125 is suitably se 
cured to the bimetal 119 on the right-hand (FEG. 7) 
side of the bimetal 119. The bimetal 19 and insulating 
member 125 comprise an actuating structure 126 sup 
ported on the support 21. The bimetal 119 does not 
carry the current of the controlling circuit. The bimetai 
119 is heated by means of a removable heating structure 
indicated generally at 127. The heating structure 127 
comprises a first laminated conductor 129 and a second 
laminated conductor 13. An electrical insulating mem 
ber 33 is riveted at 135 to the conductor 129. The in 
sulating member 133 is disposed between the conductors 
129 and 31. A conductor 137 is welded or otherwise 
suitably secured at the lower end thereof to the conductor 
129 and at the upper end thereof to a heating conductor 
4. A conductor 43 is welded or otherwise suitably 

Secured to the lower end of the heating conductor 41 
and at the upper end thereof to the conductor 131. A 
resilient spring member 145 is riveted at 147 to the con 
ductor 143. The removable heating structure 127 is 
removably connected in the controlling circuit by means 
of a screw 151 that connects the conductor 129 to the 
conductor 87 and a screw 153 that connects the conductor 
31 to the conductor 91. The heating structure 127 can 
be replaced with a different heating structure in order to 
change the rating of the relay. As is seen in FIG. 7, 
the actuating structure 126, comprising the bimetal 119 
and the insulating member 125, is pivotally supported in 
termediate the ends thereof by means of the support 121 
that is pivotally supported at 123. When the heating 
structure 27 is moved down into the position disclosed 
in FIG. 7, the spring member 145 biases against a surface 
157 that is molded integral with the housing part 7 to flex 
the spring 145 and thereby bias the heating structure 127 
into engagement with the actuating structure 126. The 
heating structure 127 must flex laterally (FIG. 7) in order 
to permit the biasing action of the spring 145 to operate 
to bias the heater 141 against the actuating structure 126. 
The heating structure 127 must be rigid enough to enable 
the structure to be forced down into the position seen 
in FIG. 7 wherein the spring 145 is flexed against the sur 
face i57. Thus, the insulating member 133 is a flat mem 
ber that will flex laterally (to the right and left as seen 
in FIG.7) and the conductors 129 and 131 are laminated 
members that will flex laterally (to the right and left 
as seen in FIG. 7); but the members 133, 129, 131 are 
rigid enough longitudinally to transmit a downward (FIG. 
7) thrust such that the heating structure 127 can be forced 
into and out of the mounted position by means of a man 
ual force applied at the top (FIG. 7) of the structure. 
The conductors 141, 137 and 143 are rigid conductors. 
This biasing action is permitted because, when the ad 
justing screw 25 is in the adjusted position, the screw 25 
and the pivot 23 are spaced stationary stops that prevent 
rectilinear movement, to the left (FIG. 7), of the actuat 
ing structure 126. Thus, the heater member 141 is spring 
biased against the actuating structure 126 between the 
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pivot 123 and the adjusting screw 25. Specifically the 
heater member 141 is biased against the insulating mem 
ber 125 that is supported on the bimetal 119 so that the 
heater member 141 will be constantly maintained in close 
proximity to the bimetal 119 even during a tripping oper 
ation and even when the initial position of the pivotally 
supported bimetal 119 is adjusted by rotation of the ad 
justing screw 25. 
The controlling circuit through the relay of FIG. 7 

extends from a conductor that would be connected to 
the conducting strip 87 by means of the terminal con 
nector 89, through the conductor 129, the conductor 
137, the heating conductor 141, the conductor 143, the 
conductor 131, the conducting strip 91, to a conductor 
that would be connected to the conducting strip 91 by 
means of the terminal 93 seen in FIG. 2. Upon the 
occurrence of a current above a predetermined value 
through the controlling circuit (FIG. 7), the heat gen 
erated in the heating conductor 141 will be conducted 
through the mica. 125 to heat the bimetal 119 where 
upon the bimetal 119 will flex moving the lower or free 
end thereof from the position in which it is shown in 
full lines to the position in which it is shown in dot 
dash lines to move the slider 33 to the right to effect 
an automatic operation of the relay contact structure 
in the same manner hereinbefore described. 
The relay disclosed in FIG. 8 is the same as the re 

lay disclosed in FIG. 9 except that the pivotal support 
121, 123 of the bimetal 119 has been moved to be po 
sitioned at the upper end of the bimetal 119 and the 
adjusting screw 25 has been moved downward to engage 
the bimetal 119 at a point intermediate the ends of the 
bimetal 119. Otherwise, the structure and operation 
of the relay disclosed in FIG. 8 is the same as that 
disclosed in FIG. 7. 
The calibrating screw 25 is shown in FIG. 7 without 

an adjusting knob on the external end thereof. It can 
be understood that the calibrating screw 25 could be 
extended outward and an insulating adjusting knob similar 
to the knob 27 (FIG. 8) could be mounted on the outer 
end of the screw 25. As shown in FIG. 7, the screw 
25 is operated by means of a screwdriver or other suit 
able tool. 
From the foregoing, it can be understood that there 

is provided by this invention an improved electric con 
trol device with an improved and effective relatively low 
current and fast-operating thermal operating means. In 
the first embodiment, the actuating bimetal is heated 
by means of the heat generated by the current flowing 
through the bimetal; by means of the heat radiated to 
the actuating bimetal from the current carrying heat 
ing bimetal; and by means of the heat conducted to the 
actuating bimetal from the heating bimetal at the area 
where the heating bimetal is secured to the actuating 
bimetal. The bimetals are closely spaced and they are 
selected such that under operating conditions the close 
ly spaced parallel relationship between the bimetals will 
be maintained even when the bimetals flex to actuate the 
relay. Thus, the heating bimetal can be mounted on 
the actuating bimetal in a closely spaced parallel relation 
ship with the actuating bimetal and the heating bimetal 
will not interfere with the flexing action of the actuat 
ing bimetal. Moreover, the actuating bimetal will be 
efficiently heated by heat radiated from the actuating 
bimetal not only because of the close initial spacing be 
tween these bimetals; but also because this close spac 
ing is maintained when the bimetals flex to actuate the 
relay. Moreover, with the heating bimetal supported 
on the actuating bimetal, the initial position of the actuat 
ing bimetal is adjustable without disturbing the above 
set-forth relationship between these bimetals. 

In each of the other two embodiments, a removable 
current-carrying heater structure is spring biased against 
a pivotally supported adjustable actuating structure such 
that a heating member is maintained in closed prox 
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imity to an actuating bimetal member even when the 
actuating bimetal member flexes to actuate the control 
device and regardless of the adjusted position of the 
actuating bimetal member. 

While the invention has been disclosed in accordance 
with the provisions of the patent statutes, it is to be 
understood that various changes and modifications may 
be made without departing from the spirit and scope of 
the invention. 
We claim as our invention: 
1. An electric control device comprising a pair of co 

operable contacts operable between two positions, thermal 
actuating means comprising a first elongated bimetal, a 
second elongated bimetal supported in proximity to said 
first bimetal in a generally parallel relationship with said 
first bimetal, means for connecting said second bimetal in 
the circuit of said control device whereby said second bi 
metal serves as a heater member to heat said first bimetal, 
upon the occurrence of a current above a predetermined 
value through the circuit of said control device said bi 
metals deflecting in the same direction such that the spac 
ing between said bimetals remains substantially the same, 
and connecting means operatively connecting said thermal 
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actuating means with said contacts such that upon said 
deflection of said bimetals said bimetals will operate 
through said connecting means to effect automatic opera 
tion of said contacts from one to the other of said posi 
tions. 

2. An electric control device comprising a pair of co 
operable contacts operable between two positions, thermal 
actuating means comprising a first elongated bimetal part 
and a second elongated bimetal part disposed in close 
proximity to said first bimetal part in a generally parallel 
relationship with said first bimetal part, means connect 
ing said first bimetal part and said second bimetal part 
in electrical series with each other in the circuit of said 
control device, upon the occurrence of a current above a 
predetermined value through said circuit said bimetal 
parts deflecting in the same direction such that the rela 
tive spacing between said bimetal parts remains sub 
stantially the same, and connecting means operatively 
connecting said thermal actuating means with said con 
tacts such that upon said deflection of said bimetal parts 
said bimetal parts will operate through said connecting 
means to effect operation of said 
the other of said positions. 

3. An electric control device comprising a pair of co 
operable contacts operable between two positions, thermal 
operating means comprising a first bimetal having an 
upper end and a lower end, a second bimetal having an 
upper end and a lower end, means mounting said second 
bimetal at the lower end thereof on the lower end of said 
first bimetal, means for connecting the upper ends of 
said first and second bimetals in an electric circuit, said 
second bimetal through the length thereof being in close 
proximity to said first bimetal with the high expansion 
side of said second bimetal facing the low expansion side 
of said first bimetal whereby said bimetals will deflect 
in the same direction, and upon occurrence of a current 
above a predetermined value through the circuit of said 
control device said bimetals deflecting with the relative 
spacing between said bimetals remaining substantially the 
same, and connecting means operatively connecting said 
thermal actuating means with said contacts such that upon 
deflection of said bimetals to an actuating position said 
bimetals will operate through said connecting means to 
effect operation of said contacts from one to the other of 
said positions. 

4. An electric control device comprising a pair of co 
operable contacts operable between two positions, thermal 
operating means comprising a first elongated bimetal hav 
ing an upper end and a lower end, means supporting said 
first elongated bimetal at the upper end thereof on a sup 
port member, a second elongated bimetal having an upper 
end and a lower end, means supporting said second bi 
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metal at the lower end thereof on the lower end of said 
first bimetal with the main portion of said second bi 
metal being disposed in a generally parallel relationship 
with said first bimetal and in close proximity to said first 
bimetal, the high expansion side of said second bimetal be 
ing adjacent the low expansion side of said first bimetal 
whereby said bimetals will deflect in the same direction, 
means connecting said first and second bimetals at the 
upper ends thereof in an electric circuit, whereby said 
first and second bimetals are disposed in electrical series 
in said circuit, an operating mechanism, means for opera 
tively connecting said thermal operating means in prox 
imity to the lower ends of said bimetals to said operating 
mechanism, upon the occurrence of a current above a 
predetermined value through said circuit said first and 
second bimetals deflecting such that the relative spacing 
therebetween remains substantially the same and said 
deflection operating through said connecting means to 
operate said operating mechanism to thereby operate 
said contacts from one to the other of said positions. 

5. An electric control device comprising a pair of co 
operable contacts operable between two positions, thermal 
operating means comprising a first elongated bimetal hav 
ing an upper end and a lower end, means supporting said 
first elongated bimetal at the upper end thereof on a 
Support member, a second elongated bimetal having an 
upper end and a lower end, means supporting said sec 
ond bimetal at the lower end thereof on the lower end of 
said first bimetal with the main portion of said second 
bimetal being disposed in a generally parallel relation 
ship with said first bimetal and in close proximity to said 
first bimetal, the high expansion side of said second bi 
metal being adjacent the low expansion side of said first 
bimetal whereby said bimetals will deflect in the same 
direction, means connecting said first and second bi 
metals at the upper ends thereof in an electric circuit 
whereby said first and second bimetals are disposed in 
electrical series in said circuit, an operating mechanism, 
means for operatively connecting said thermal operating 
means in proximity to the lower ends of said bimetals to 
Said operating mechanism, upon the occurrence of a cur 
rent above a predetermined value through said circuit 
said first and second bimetals deflecting such that the 
relative spacing therebetween remains substantially the 
same and said deflection operating through said con 
necting means to operate said operating mechanism to 
thereby operate said contacts from one to the other of 
said positions, and means for adjusting the initial posi 
tion of said bimetals to vary the amount of deflecting of 
said bimetals that is necessary to effect operation of said 
Contacts. 

6. An electric control device comprising a pair of co 
operable contacts operable between two positions, an 
actuating structure comprising a bimetal member, heater 
means, means biasing said heater means against Said 
actuating structure into an abutting heat conducting re 
lationship with said actuating structure, upon the occur 
rence of a current through said control device above a 
predetermined value said heater means operating to heat 
said bimetal such that said bimetal deflects to effect opera 
tion of said contacts from one to the other of said posi 
tions. 

7. An electric control device comprising a housing hav 
ing an opening therein, a control mechanism Supported 
within said housing and comprising a pair of cooperable 
contacts operable between two operating positions, an 
actuating structure comprising a bimetal member, means 
Supporting said actuating structure in said housing, a 
current carrying heater structure removably mounted in 
said housing at said opening, means for connecting said 
current carrying heater structure in an electric circuit, 
means biasing said heater structure against said actuating 
structure into an abutting heat conducting relationship 
with said actuating structure, and upon the occurrence of 
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a current through said circuit above a predetermined 
value said heater structure heating said bimetal member 
and said bimetal member deflecting to effect operation of 
said contacts from one to the other of said positions. 

8. An electric control device comprising a housing hav 
ing an opening therein, a control mechanism supported 
within said housing and comprising a pair of cooperable 
contacts operable between two positions, an actuating 
structure comprising a bimetal member and a heat-con 
ducting insulating member, means supporting said actu 
ating structure within said housing, a current-carrying 
heater structure removably mounted within said housing 
at said opening, means for connecting said heater struc 
ture in an electric circuit, said heater structure compris 
ing a spring member, said heater structure being dis 
posed within said housing with said spring member en 
gaging a stationary surface to spring charge said spring 
member to thereby bias said heater structure against said 
heat-conducting insulating member and to bias said heat 
conducting insulating member against said bimetal mem 
ber to thereby provide a good heat-transfer relationship 
from said heater structure through said heat-conducting 
insulating member to said bimetal member, and upon 
the occurrence of a current above a predetermined value 
through said circuit said heater structure heating said 
bimetal member and said bimetal member deflecting to 
effect operation of said contacts from one to the other 
of said positions. 

9. An electric control device comprising a pair of co 
operable contacts operable between two positions, an 
elongated actuating structure comprising an elongated bi 
metal member, means pivotally supporting said actuating 
structure intermediate the ends thereof, stop means in 
proximity to a first end of said actuating structure, heater 
means, means biasing said heater means against said actu 
ating structure into an abutting heat conducting rela 
tionship with said actuating structure intermediate said 
pivotal support and said first end, upon the occurrence of 
certain overload current conditions said heater structure 
heating said bimetal member and said bimetal member 
deflecting to effect operation of said contacts from one 
to the other of said positions. 

10. An electric control device comprising a housing 
having an opening therein, a control mechanism supported 
Within said housing and comprising a pair of contacts 
operable between two positions, an elongated actuating 
Structure Supported within said housing, said elongated 
actuating structure comprising an elongated bimetal mem 
ber, a first stop means in proximity to a first end of said 
elongated actuating structure on a first side thereof, a 
Second stop means intermediate the ends of said elongated 
actuating structure on said first side thereof, a current 
carrying heater structure supported in said housing at 
said opening, means for connecting said heater structure 
in an electric circuit, said heater structure being disposed 
on the side of said actuating structure that is opposite said 
first side, means biasing said heater structure against said 
actuating structure into an abutting heat conducting re 
lationship with said actuating structure intermediate said 
first and Said second stop means and at said second side 
of said actuating structure, and upon the occurrence of 
a current above a predetermined value through said cir 
cuit said heater structure operating to heat said bimetal 
member and said bimetal member deflecting to effect 
operation of said contacts from one to the other of said 
positions. 

11. An electric control device comprising a housing 
having an opening therein, a control mechanism supported 
Within said housing and comprising a pair of cooperable 
contacts operable between two operating positions, an 
elongated actuating structure comprising an elongated bi 
metal member, fixed-pivot support means pivotally sup 
porting said elongated bimetal member within said hous 
ing intermediate the ends of said elongated bimetal mem 
ber, an adjustable stop in proximity to a first end of 
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said bimetal member on the first and supporting side of 
Said bimetal member, a removable current-carrying heat 
er structure supported within said housing at said open 
ing and comprising a spring member engaging a station 
ary Surface within said housing to bias said heater struc 
ture toward said bimetal member into an abutting heat 
conducting relationship with said actuating structure on 
the side of said bimetal member that is opposite said 
first side and between said support and said first end of 
said bimetal member, an electrical insulating member 
between said bimetal member and said heater structure, 
means connecting Said heater structure in an electric cir 
cuit, and upon the occurrence of a current above a pre 
determined value through said circuit said bimetal mem 
ber deflecting and the end thereof that is opposite said 
first end moving to effect operation of said contacts from 
one to the other of said positions. 

12. An electric control device comprising a housing 
having an opening therein, a control mechanism supported 
Within said housing and comprising a pair of cooperable 
contacts operable between two operating positions, an 
elongated bimetal member within said housing, fixed-pivot 
Support means on a first side of said bimetal member 
pivotally supporting said bimetal member at a first end 
of said bimetal member, an adjustable stop on said first 
side of said bimetal member intermediate the ends of 
said bimetal member, a current carrying heater structure 
removably mounted in said housing in proximity to said 
opening, means for connecting said current carrying heat 
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er structure in an electric circuit, said heater structure 
comprising spring means biasing said heater structure 
against said bimetal member into an abutting heat con 
ducting relationship with said actuating structure on the 
side of said bimetal member that is opposite said first 
side and between said adjustable stop and said support 
means, an electrical insulating member disposed between 
said bimetal member and said heater structure, and upon 
the occurrence of a current above a predetermined value 
through said electric circuit said heater structure operat 
ing to heat said bimetal member whereupon said bimetal 
member deflects and the end thereof that is opposite said 
pivotally supported end moves to effect automatic opera 
tion of said contacts from one to the other of said posi 
tions. 
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