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THERMOSTATC SWITCH 
Calvin J. Werner, Dayton, Ohio, assignor to Gen 

eral Motors Corporation, Detroit, Mich., a cor 
poration of Delaware 

Application August 28, 1940, Serial No. 354,601 
(C. 200-113) 11 Claims. 

This invention relates to improvements in a 
control device for an electric circuit. 

It is among the objects of the present invention 
to provide an electric circuit control device 
adapted automatically to open and close in ac 
cordance with predetermined conditions in the 
flow of current through said device. 

In a control device of this type the normally 
closed contacts are opened with a snap action 
when overloads or other certain conditions in 
the circuit occur, said contacts remaining open 
for a predetermined interval and then returning 
automatically to circuit closing position. 
Another object of the present invention is to 

provide an electric control device, capable of 
automatically opening and closing the circuit in 
response to predetermined conditions, with 
means for rendering the automatic return of the 
device to its circuit closing position ineffective, 
this object including also the provision of means 
for manually actuating the device to its circuit 
closing position. 
A still further object of the present invention 

is to simplify and reduce the number of parts 
of a device of this type by providing a single 
means selectively operable, in one direction to 
render the device entirely automatic in its opera 
tion to control the circuit, and operable in a 
second direction to render the automatic return 
of the device to circuit closing position ineffec 
tive and thus to require manual actuation of the 
device to close the circuit and operable in a third 
direction to actuate the device to such circuit 
closing position. 

Further objects and advantages of the present 
invention will be apparent from the following 
description, reference being had to the accom 
panying drawings wherein a preferred embodi 
ment of the present invention is clearly shown. 
In the drawings: 
Fig. 1 is a plan view of the thermostatic Switch 

or control device with the cover for the casing 
removed. 

Fig. 2 is a part-sectional view taken along the 
line 2-2 of Fig. 1, certain parts, however, being 
shown in elevation for the sake of clearness. In 
this view the contacts are shown in engagement. 

Fig. 3 is a view similar to Fig. 2, however, here 
the contacts are shown disengaged and the de 
vice set for manual re-engagement of the con 
tacts. 

Fig. 4 is a view similar to Fig. 2, however, in 
this instance the switch parts are shown in a 
position capable of automatic re-engagement of 
the contacts. 
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Fig. 5 is a fragmentary, detail sectional view 
taken along the line 5-5 of Fig. 1, and show 
ing the manual operative member and its re 
taining element in automatic reset position. 

Fig. 6 is a view similar to Fig. 5, the parts, 
however, being shown in the manual reset posi 
tions. 

Fig. 7 is a fragmentary, detail view of the 
Over-center mechanism of the thermal element 
and contact. 

Referring to the drawings, the numeral 20 
designates the casing of the device, said casing 
being made of any suitable insulating material. 
At one end of the casing there is provided a lug 
2 forming a platform which supports one end 
of the stationary contact arm. 22. This contact 
arm is secured to the platform by a terminal 
Stud 23, the threaded end of said stud extending 
beyond the one side of the casing and having a 
lock nut 24. A contact 25 has a stem portion 
extending through an opening in the arm. 22, 
this stem portion being rigidly secured to the 
free end of a spring blade 26, the opposite end 
thereof being anchored to the arm 22 under the 
head of the terminal stud 23. 
A terminal bolt 30 extends through a wall of 

the casing 20 and secures the U-shaped sup 
porting element 3 within said casing. This 
U-shaped supporting element 3 has two spaced, 
upstanding arms 32 and 33 between which the 
pivot pin 34 is supported. An arm 35 provided 
with spaced parallel ears 36 and 37 is hingedly 
supported by the pivot pin 34. 
One end of a bimetallic arm 40 is secured to 

the arm 35 adjacent its pivotal support on pin 
34. A pigtail connection 4 has its one end 
riveted to the arm 35 and its other end clamped 
between the head of terminal stud 30 and the 
supporting member 3. It provides a flexible 
electrical connection between said terminal and 
thermal strip 40. A contact element 43 is se 
cured to the free end of the bimetallic strip 40 
So as to cooperate and be engageable with the 
stationary contact 25. The opposite edges of the 
bimetallic strip 40, adjacent its free end, have 
turned down ear portions 44 and 44a, each pro 
vided with a V-shaped notch 45. As shown in 
Fig. 7, a U-shaped flipper element 47 has two 
parallel arms 48 and 48a, the arm 48 pivotally 
engaging the V-shaped notch 45 of ear 44 on 
the bimetallic strip 40; the arm 48a of said flipper 
pivotally engaging the V-shaped notch of the 
ear 44d. One end of what may be termed an 
“over-center' Spring 50 is secured to the central 
portion of the flipper 47. The other end of said 
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spring 50 is anchored to an insulating block 5 
secured to the bimetallic strip 40 adjacent its 
anchorage to the arm 35. It will be noted that 
in the position, as shown in Fig. 2, where the 
contact 43 engages the contact 25 the downward 
movement of flipper 47 is stopped by its engage 
ment with the outer edges of the hole 52 in the 
bottom wall of the casing 20. When in the con 
tact disengaging position, as shown in Fig. 3, the 
ears 44 and 44a engage the bottom of a recess 
53, and the flipper engages the ledge 54 thereby 
preventing further movement of this over center 
device in this direction. 
The casing 20 has a tubular extension 60 from 

its one wall, this tubular extension providing a 
sliding support for the manually operable men 
ber 6 of the device. This member has a head 
portion 62 of greater transverse dimensions than 
the inner bore of the tubular member 60 so that 
in one position the head will engage the outer 
annular edge of the tubular extension 60, as 
shown in Fig. 5. The body portion of the mem 
ber 6 smaller in diameter than the head portion 
62 slidably fits within the tubular extension, 60. 
In the outer surface of this body portion of the 
member 6 there is provided a semi-spherical 
notch 64 and diametrically opposite the semi 
spherical notch 64 an elongated groove 65 is also 
provided. The casing 20 of the Switch has a lug 
portion 66 at one side of the tubular extension 
60 this lug portion being provided with a channel 
6 for receiving a ball member 68 which is yield 
ably urged into engagement with the body por 
tion 63 of the member 6 by a U-shaped Spring 
member 69 positioned in a channel crossing the 
recess 67 and being substantially parallel with 
the axis of the manually operable member 6. 
in one instance Fig. 5, this ball check 68 seats 
into the semi-spherical recess 64 in the operating 
member 6 thereby retaining or locking said 
operating member in one position in the tubular 
extension SG as shown in Fig. 5. However, the 
manually operable member 6 may be rotated 
180° as shown in Fig. 6, so that the ball check 68 
no longer seats within the semi-spherical recess 
64 but in the rounded, elongated slot 65 under 
which circumstances movement of the member 
6 longitudinally of its axis may be effected. As 
shown in the drawings, a screw stud 9 is 
threaded into a central passage in the body por 
tion of the operating member 6. This screw 
stud has a head . The body portion of the 
stud passes through an opening in the pivoted 
lever 35. A spring 2 is interposed between the 
ever 35 and the adjacent end of the manually 
operable member 6 , said spring yieldablv urging 
the end of the arm 35 into contact with the 
lower surface of the head 7 of the stud 6. Thus 
a lost motion connection is provided between 
said manually operable member 8, and pivoted 
arm 35. 
As has been stated in the preamble of the 

specification one object of the present invention 
is to provide an electric circuit control device 
which is adapted automatically to open and close 
in accordance with predetermined conditions in 
the fi?hw of current through said device, such pre 
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determined conditions comprising in certain in 
stanres overloads in the circuit. If for instance 
an excessive current flows from the terminal 30 
through the pigtail connection if and bimetallic 
arm 40 across contacts 33 and 25 through the 
arm assembly including members 22 and 26 to 
the terminal 23, said bimetallic strip would heat 
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40 is bowed upwardly, as regards the drawings, 
due to the tension of spring 50 which exerts a 
pull in one direction upon the block 5 secured 
to the strip 40 adjacent its one end and a pull in 
the direction upon the flipper 47 engaging the 
ears 44 and 44a of said strip adjacent its other 
end. This upward bow of the bimetallic strip 40 
under, normal unheated conditions will be grad 
ually increased by the heating up of said strip 
due to an excessive current flow therethrough. 
More specifically heating of the strip will in 
crease its normal bow in the same direction. As 
the strip 40 tends to flex or bow in response to 
being heated up its ends will tend to bend down 
Wardly, however, only the free, contact carrying 
end may so move inasmuch as the other end 
thereof is pivotally anchored. The spring 50 will 
resist such downward movement of the arm 40 
slowly to separate its contact 63 from the sta 
tionary contact 25. Such resistance to the slow 
movement of the arm 40 away from contact 25 
is maintained until sufficient energy is built up 
in the bimetallic strip 40, due to its flexing, to 
Overcome the Opposing effort of the over-center 
Spring 50. As soon as this condition is reached 
the Spring 50 will give way to the greater built 
up energy in the bimetallic strip 40 thereby re 
Sulting in the movement of the contact carrying 
arm 40 away from contact 25 with a snap action 
into the position as shown in either Fig. 3 or 
Fig. 4. 
When a manual reset of the switch is desired, 

the operating button or member 6 is rotated so 
that its elongated slot 65 receives the ball check 
68. Now the member 6 is free to move longi 
tudinally. 

It has been stated that flexing of the thermal 
strip & due to heat will cause its ends to move 
downwardly while its center portion buckles up 
Wardly. The one end, anchored to the pivoted 
arm 35 cannot move downwardly like the oppo 
site end of the strip, however, in its effort to 
move downwardly, the anchored end of the strip 
Will exert a force upon the pivoted arm 35 urg 
ing its free end upwardly so that it will urge the 
Stud 28 with its head upwardly and thus hold 
the operating member 6 in the position as shown 
in Fig. 2 as long as the heated strip is flexing its 
ends downwardly. Downward flexing of the 
contact carrying end of strip $0 will bring the 
contact point of flipper 87 and strip ears is and 
68a below the center line of the over-center 
Spring 50 thus the contact end of strip AG is held 
in its over-center, contact breaking position as 
shown in Fig. 3. The circuit through the ther 
mal strip to having been broken, said strip will 
begin to cool gradually and due to such cooling, 
return to normal shape. Its end now tends to 
move slowly upwardly. The contact carrying 
end is held down by the over-center spring 50 
While the upward effort of the opposite, anchored 
end will result in a counter-clockwise turning of 
its arm 35 about the pivot pin 36. As the outer 
end of arm 35 moves downwardly during grad 
ual cooling of the thermal strip 0, it exerts a 
push on spring 72, moving the operating arm 
downwardly into the position shown in Figs 3 
and 6 at which time the thermal strip has as 
Sumed its normal shape. 
To again close contacts 25 and 63, it will be 

necessary to push the operating member 6 -62 
from the position shown in Figs. 3 and 6 into 
the position shown in Figs. 1, 4 and 5 in which 
the head 62 engages the end of the tubular ex 

up causing it to flex. Normally the thermal strip 75 tension 60 of the switch case. Pushing the head 
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62 inwardly causes the spring 72 to move arm 35 
upwardly or clockwise from its position as shown 
in Fig. 3. The thermal strip 40 being in normal 
condition will be tensioned or flexed by the clock 
wise rotation of the arm 35 to which one end of 
it is anchored so that the downward, over-center 
effort of spring 50 is overcome, causing a quick 
return of the strip to contact making position 
when the point of contact between the flipper 
and ears is moved above the center line of the 
Said Spring. 
Thus when the manually operable member 6 

is rotated so that the ball 68 extends into the 
elongated slot 65 of said member, movement of 
the bimetal arm 40 from contact engaging posi 
tion into contact disengaging position will lon 
gitudinally move the manually operable member 
so that return of the contact 43 into engagement 
with contact 25 is effected only by the manual 
operation of the element 6 from the position 
shown in FigS. 3 and 6 to the position shown in 
FigS. 2 and 5. 
To attain the first-mentioned object of the 

present invention in accordance with which the 
circuit control device automatically returns to 
circuit-closing position after having been auto 
matically moved out of circuit engaging posi 
tion it is necessary to rotate the manually oper 
able member 6 so that ball 68 will enter the 
semi-spherical recess 64. With the ball in this 
recess the manually operable member 6 will be 
retained in the position as shown in FigS. 2, 4 and 
5 and longitudinally axial movement thereof will 
be opposed and substantially prevented. 
As has been previously stated, heating up of 

the bimetal strip 40 due to an excessive current 
flow therethrough will cause said strip to flex. 
The number 6, being immovable and connected 
with the strip 40 by the spring 72, stud 70 and 
arm 35, will consequently hold the end of the 
Strip attached to arm 35 likewise immovable and 
connected with the strip 40 by the spring 72, 
stud 70 and arm 35, will consequently hold the 
end of the strip attached to arm 35 likewise im 
movable so that only the free, contact carrying 
end thereof may move when the strip flexes. 
As shown in Fig. 4, when the point of contact 

between the flipper 47 and ears 44 and 44a of 
the strip 40 passes below the center line of spring 
59, said spring will quickly move the end of the 
strip against the bottom Wall of the casing as 
shown in the Fig. 4, holding it there for a pre 
determined time. Now as the strip 40 cools, its 
free end will flex upwardy gradually, due to the 
tension built up in the strip during its flexure : 
downwardly in response to heat and due to the 
fact that its one end is held immovable. When 
the point of contact between the flipper 4 and 
ears 44 and 44 a passes the center line of spring 
50 on its return movement upwardly, said spring 
will quickly snap the strip into contact making position. 
While the operating member is locked against 

longitudinal movement as shown in Fig. 5, the 
device will be set for automatic operation, that 
is, the thermal strip 40, flexed into the contact 
open position by heat, will be returned to contact 
making position automatically upon cooling. On 
the other hand, if the operating member is ad 
justed to the position as shown in Fig. 6, when 
cooling of the thermal or bimetal strip 40 may 
move the said member longitudinally, then cool 
ing of said strip merely moves the member 60 
from the position shown in Fig. 2 to the position 
shown in Fig. 3 under which condition manual 
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3 
actuation of member 60 is required to again re 
turn the contact carrying strip 40 to its contact 
making position. 
Spring 72 has another function which is of a 

protective nature particularly where the device 
is subjected to excessively low temperatures 
ambient thereto. Such low temperatures may be 
encountered when mechanisms equipped with 
the device are placed in transport Such as in 
unheated freight cars, trucks and the like and 
particularly in the winter season. The thermal 
strip 40 when subjected to excessively low am 
bient temperatures will flex, its center portion 
bowing downwardly toward the base of the cas 
ing 20, the ends tending to move in the Opposite 
direction so that contact 43 would exert an undue 
pressure upon contact 25. If the Supporting 
end of the thermal strip would be rigidly mount 
ed such flexing of the strip might put a perma 
nent "set' in the strip, thereby entirely destroy 
ing its original shape and adjustment which 
would result in improper operation of the device 
under normal circumstances. However, in the 
present invention the thermal strip 40 is hinged 
ly supported, the hinged arm to which said strip 
is secured engaging the Spring 72 so that any 
tendency of the strip end to move upwardly as 
aforedescribed will rotate the hinge arm 35 coun 
terclockwise thereby compressing the spring 72 
and thus relieving the strain on the strip. 
Spring 72 is designed and constructed that it will 
offer the proper resistance to movement of the 
arm 35 to assure predetermined functioning of 
the Strip under the desired normal circum 
stances. However if abnormal ambient tempera 
tures as aforedescribed are met, then the spring 
2 will be compressed by movements of the arm 
35 resulting from Strip flexing due to such ab 
normal temperatures. 

It is also to be understood that the operating 
member 62 may not only be actuated by pushing 
thereon to effect engagement of the contacts, but 
it may also be pulled out to separate the con 
tacts, such pulling Out of the said member mov 
ing the arm 35 counterclockwise, exerting a bias 
ing force through the Strip 40 to overcome the 
overcenter spring 50 and its cooperating ele 
ments, moving them from the contact closing to 
the contact opening position. 
From the aforegoing it may be seen that ap 

plicant has provided a switch of simple structurc 
and design employing a minimum number of 
parts to attain the desired objects which include 
provision of an electric circuit control device 
adapted when adjusted to one position, auto 
matically to open and close a circuit in accord 
ance with predetermined conditions in the flow 
of current through said device and When adjusted 
to another position provides for automatic open 
ing of the circuit closing device, but requires 
manual operation to again establish contact en gagement. 
While the embodiment of the present inven 

tion as herein disclosed, constitutes a preferred 
form, it is to be understood that other forms 
might be adopted, all coming within the scope 
of the claims which follow. 
What is claimed is as follows: 
1. A thermostatic Switch comprising in combi 

nation, cooperating contacts; a bimetal arm car 
rying one of Said contacts; a hinged member 
supporting said arm; biasing means adapted to 
urge said arm and its hinged member from one 
position to another with a Snap action under cer 
tain conditions; and means adapted to be actu 



4. 
ated for locking the hinged member against 
movement to effect automatic return of said arm 
to said one position. 

2. A thermostatic switch comprising in combi 
nation, a contact movable between two extreme 
positions to open and close a circuit; a bimetal 
arm supporting said contact; a hinged member 
supporting the arm; biasing means adapted to 
move said arm and hinged member into one or 
the other of their extreme positions with a snap 
action, into said one position in response to flex 
ing of the bimetal arm due to heat and into the 
other due to manual shifting of the hinged mem 
ber; and means adapted to be actuated for lock 

...ing said hinged member to effect automatic re 
turn of said arm instead of by the manual means. 

3. A thermostatic Switch comprising in con 
bination, a contact movable between two ex 
treme positions to open and close a circuit; a 
bi-metal arm carrying said contact; a hinged 
member supporting the arm; biasing means 
adapted to move said arm and hinged member 
into one of their extreme positions with a Snap 
action in response to flexing of said arm due to 
heat and adapted to move said arm into the 
other extreme position in response to actuation 
of the hinged member; manual means for ac 
tuating the hinged member; and means for lock 
ing the manual means and hinged member in 
one position whereby the bimetal arm will move 
automatically from said one extreme position into 
the other extreme position. 

4. A thermostatic switch comprising in combi 
nation, a contact movable into circuit open and 
closed positions; a bimetal arm carrying said 
contact; a hinged support for said arm; biasing 
means adapted to move the hinged member and 
said arm into the circuit open position with a 
Snap motion in response to flexing of the arm due 
to heat, and adapted to move said arm into cir 
cuit closing position: in response to manual ac 
tuation of the hinged support; means for ac 
tuating said hinged support; and means for re 
taining said actuating means and the hinged 
support in one position whereby the bimetal arm 
will return automatically to circuit closing po 
sition after a predetermined cooling of the arm. 

5. A thermostatic switch comprising in com 
bination, cooperating contacts; a bimetal arm 
carrying one of said contacts; a hinged mem 
ber supporting the arm; biasing means adapted 
to move the hinged member and said arm into 
contact engaging or contact separating positions 
with a Snap action upon occurrence of certairi 
conditions; manually Operable means operative 
ly connected to the hinged member for Operat 
ing it to move the bimetal arm toward contact 
engaging position, and means adapted to be ac 
tuated to retain the manual Operable means in 
one position to lock the hinged member against 
movement whereby said bimetal arm will auto 
matically return to contact engaging position. 

6. A thermostatic circuit controller compris 
ing in combination, contact means movable be 
tween two positions to open and close the cir 
cuit; a bimetal arm carrying one of said con 
tacts; a hinged member supporting said arm: 
means including an over-center Spring for ac 
tuating the hinged member and said arm into 
the circuit open position after heating of the 
bimetal arm and its resultant flexing has built 
up sufficient energy in the arm to overcome the 
effect of said spring to hold it and the hinged 
member in circuit closing position; manual 
means connected with the hinged member for 
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2,267,546 
actuating it to flex the bimetal arm sufficiently 
to overcome the effect of the over-center Spring 
to maintain the arm in circuit open position, and 
means adapted to be actuated to retain said man 
ual means in one position for locking the hinged 
member so that the bimetal arm will automati 
cally return to circuit closing position when suf 
ficiently cooled. 

7. A thermostatic switch comprising in com 
bination, cooperating contacts, one of which is 
movable between two extreme positions to open 
and close a circuit; a bimetal arm carrying said 
One contact; a pivoted member Supporting Said 
arm; biasing means adapted to move said arm 
into either one of its extreme positions with a 
Snap action; an actuator movable with said piv 
oted member as the bimetal arm moves from its 
circuit closing to circuit opening position, said 
actuator being manually operable to effect the 
return of the said arm to its circuit closing posi 
tion; and a detent adapted to engage the actu 
ator and retain it in its normal position, where 
by the pivoted member is locked against move 
ment and the bimetal arm Will, under certain 
conditions, automatically return to its circuit 
closing position. 

8. A thermostatic switch comprising in combi 
nation, cooperating contacts, one of which is 
movable between two extreme positions to open 
and close a circuit; a bimetal arm carrying said 
One contact; a pivoted member Supporting said 
arm; biasing means adapted to move said arm 
into either one of its extreme positions with a 
Snap action; an actuator operatively connected 
to the pivoted member said actuator being moved 
longitudinally by the said member following the 
movement of the bi-metal arm into circuit break 
ing position, manual operation of said actuator 
longitudinally in the opposite direction effecting 
return of the arm to its circuit closing position; 
and a detent rendered effective by the rotation 
Of the actuator, to lock the actuator and its con 
nected pivoted member in normal position where 
by the bimetal arm Will return to its circuit 
closing position automatically upon proper COOl 
ing of said arm. 

9. A thermostatic switch comprising in com 
bination, cooperating contacts, one of which is 
movable into and Out of engagement with the 
Other; a bi-metal strip carrying said one con 
tact at its one end; a pivoted lever having the 
other end of the bi-metal strip attached thereto; 
means including an over-center spring for mov 
ing said strip into or out of contact engagement 
with a snap action, an actuator operatively en 
gaging said pivoted lever and movable longitu 
dinally by said lever when the bimetal strip 
moves into the contact disengaging position, said 
actuator being manually returnable to its nor 
mal position to effect movement of said strip to 
its contact engaging position; and a ball-check 
retainer, rendered effective by rotation of the 
actuator to lock said actuator and pivoted lever 
against movement in response to movement of 
the Strip to contact disengaging position; where 
by automatic return of said strip to contact en 
gaging position is effected. 

10. In a thermostatic circuit interrupter, 
thermal means movable when heated to open the 
circuit and movable when properly cooled to close 
the circuit, a pivoted bracket supporting said 
means, means, including an over-center spring 
for shifting the thermal means into its circuit 
Open or closed positions with a snap action; 
manually operable means connected to the 
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bracket and moved thereby when the thermal 
means is moved into its circuit Open position 
said manually operable means being adapted to 
be actuated to rotate the bracket for returning 
the thermal means to circuit closing position, 
and means for locking the manually operable 
means against movement by the bracket, where 
by pivotal movement of the bracket is prevented 
and automatic return of the thermal means to 
circuit closing position effected. 

11. A circuit control device comprising in 
combination, cooperating contacts one of which 
is movable into and out of engagement with the 
other, a bimetal strip pivotally mounted at one 
end and carrying said one contact at the other, 
said strip flexing in response to heat, to urge 
its contact toward contact disengaging position 
and when cooled sufficiently again returning to 
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contact engaging position, biasing means in 
cluding an over-center spring adapted to urge 
the bimetal strip to one or the other of its 
positions with a snap action, a bracket pivotally 
supporting the bimetal strip, and means oper 
atively engaging said bracket and being manu 
ally operable in three directions, one to lock the 
pivotal bracket against movement to effect auto 
matic return of the bimetal strip from its contact 
disengaging into its contact engaging position, 
the second to free and permit movement of the 
pivotal bracket and thereby prevent such auto 
matic return of the Strip to its contact engag 
ing position and third to actually move said piv 
otal bracket to effect return of said strip to con tact engaging position. 

CALVIN J. WERNER. 


