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This invention relates to improvements in 
thermal protective switches, and is particularly 
applicable to Such Switches of the cycling type. 
An object of the invention is to provide an 

effective and reliable thermal switch of simple 
and inexpensive construction for overload pro 
tection of an electric motor and for mounting 
On the notor to be protected. 
Another object is to provide a thermal switch 

of the aforementioned type suitable for the afore 
mentioned and other uses comprising bi-metal 
included in the controlled circuit to be directly 
subjected to influence by changes in the elec 
trical condition of the controlled circuit. 
Another object is to provide a thermal switch 

of the aforementioned character which will have 
a Snap action in both opening and closing and 
which through simple and convenient means 
may be readily adjustable in respect of opening 
or closing. 
Another object is to provide a thermal switch 

which without structural change may by wiring 
its bi-metal parts in different ways be afforded 
a wider range of utility. 
Other objects and advantages of the invention 

will hereinafter appear. 
In the preferred form of the invention use is 

made of a type of switch heretofore proposed, 
namely one comprising cooperating contacts each 
carried by a bi-metal strip near an end of the 
latter, the two strips being supported at their 
ends remote from the contacts and extending 
in the same direction from their points of Sup 
port, one strip having adjacent its contact carry 
ing end associated means to impart thereto a 
Snap action in reverse directions. The second 
strip has a limited play and is constructed to 
follow the first strip until said first strip snaps 
a Way from it, the second strip, on the other hand, 
returning towards initial position to be out of 
the reach of the first strip pending reverse snap 
action of the first strip. 
The accompanying drawing illustrates a pre 

ferred embodiment of the invention which will 
now be described, it beiyag understood that the 
embodiment, illustrated is susceptible of various 
modifications without departing from the scope 
of the apper ded claims. 

in the drawing, 
Figure 1 is a perspective view of the complete 

Switch; 
Fig. 2 is a sectional view taken on line 2-2, 

Fig. ; 
Fig. 3 is a sectional view of the insulating Sup 

port taken on line 3-3, Fig. 2; 

(C. 200-139) 

Figs. 4, 5 and 6 are perspective views of parts 
of the switch mechanism; 

Fig. 7 is an end view of Fig. 1, and 
Fig. 8 is a view similar to Fig. 2, but showing a 

modification of the wiring of the switch. 
AS best illustrated in Fig. 2 the Switch coin 

prises cooperating contacts and 2 preferably 
of silver respectively carried by bi-metal strips 
3 and 4, these strips preferably being shaped as 
shown in Figs. 4 and 5. The bi-metal strips 3 
and are terminally fixed to a common support 
ing block 5 of insulation and carry the contacts 
and 2 adjacent their free extremities, strip 3 

having its free extremity engaged with a re 
flexed spring element 6 shown in perspective in 
Fig. 6. 
The insulating block 5 carrying the bi-metal 

strips constitutes an integral part of an insu 
lating support comprising as shown in FigS. 1 
and 2 side portions 7 and 8, an end portion 9, 
upper cross ribs G and and lower cross ribs 
2 and 3. The end portion 9 of the support 
has threaded therethrough a pointed screw 4 
which forms a point bearing for the spring mem 
ber 6 upon which said member rocks and in the 
position shown tends to force the bi-metal strip 
3 upwardly, consequently biasing the strip 4 in 
the same direction through engagement of con 
tacts and 2. The cross rib of the insulating 
support as best shown in Fig. 3, is of inverted 
U-shape and the legs of the U constitute a stop 
limiting the upward movement of the strip 
under the bias of the strip 3. The cross rib 
of the support carries a screw 5 adapted to bear 
on the strip 4 to flex it more or less towards 
the strip 3 according to the adjustment of said 
screw. The lower cross rib 2 of the support, as 
best shown in Fig. 3, also is of U-shape, the legs 
of the U serving as a stop to limit downward 
movement of the upper bi-metal strip . 

E of reduced Widia SC 3S to fit. ''Jiti he 
J-shaped rib S2’ and to clear the stop which 
said iii) afforts the upper strie 3. The cross 
rib 3 of the support, is rerely a strengthening 
re, 

the lower bi-metal member 3 is provided at 
its free end with a shouldered projection a to 
project through an opening 8 in the spring 
member 6. Strip 3 and screw 4 are preferably 
engaged with the spring member 3 centrally of 
the latter which preferably is provided with a 
depression or orifice to receive the tip of the 
screw 4. Thus obviously the reflexed spring 
member 6 will impart a snap movement to the 

The 
lower bi-metal strip 3 has its free end portion 
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strip 3 whenever the extremity f of said strip 
moves across the axis of screw 4. In the closed 
position of the switch the extremity of strip 3 
is above the axis of screw 4, whereas in the 
open position of the switch the extremity of said 
strip is disposed below said axis. 

In practice the upper bi-metal strip 4 prefer 
ably is biased to follow the strip 3 when moving 
downwardly. Also in practice the strip 4 prefer 
ably is made slightly thinner than the strip 3 
whereby it will be more sensitive to changes in 
temperature than will be strip 3. The design is 
such that upon heating of the strips they will 
move downwardly together until the lower strip 
snaps away from the upper strip, the latter be 
ing arrested by the legs of the cross rib 2. On 
the other hand, as the strips cool the strip 
being more sensitive will pull farther away from 
strip 3 to insure continued separation of the con 
tacts until the strip 3 snaps to overtake strip 
4 to re-engage the contacts. 
As will now be apparent, the opposition to the 

movement of the strip 3 by the spring member 6 
may be adjusted through the medium of the screw 
4. This adjustment affects the calibration of 
the switch for both opening and closing. On the 
other hand, adjustment of calibration for open 

70 

volts. 

ing only may be effected by adjustment of Screw 
5. Thus by suitable adjustment of screw and 

subsequent suitable adjustment of Screw 5 the 
switch may first be calibrated as desired for clos 
ing and then calibrated as desired for opening. 
The strip 4 being more sensitive to temperature 

changes than the strip 3, the switch may be sat 
isfactorily employed for protecting a motor hav 
ing windings commutatable to adapt it to operate 
on different voltages, as for example 110 volts and 
220 volts. When the motor windings are con 
mutated for 220 volts it is proposed to include in 
circuit both strips 3 and 4, whereas when the 
motor windings are commutated for 110 volts it is 
proposed to include in circuit only strip 3. 

Fig. 2 shows the circuit connections for 220 
volts. While the two strips 3 and 4 are shown 
as secured to the insulating block 5 by a single 
rivet 9, the rivet is insulated from the lower strip 
3 by an insulating spacer 20. A lead wire 2 is 
connected to strip 4, while a second lead wire 22 
is connected to strip 3, both connections being 
made adjacent the rivet 19 and the leads, as best 
shown in Fig. 7, being respectively set into notches 
23 and 24 provided in an outward extension of 
insulating block 5 and being bound in such notches 
by a thread or other suitable wrapping 25 Sur 
rounding said extension. With these connections 
current from one lead to the other must traverse 
both bi-metal strips. 

Fig. 8 shows the circuit connections for 110 
In this instance the lead wire 22 con 

nected to strip 3 is employed, but the lead wire 2 
is not used. Instead of lead 2 there is provided 
a lead wire 26 connected to strip 4 at a point 
closely adjacent contact 2, this lead being carried 
upwardly over cross rib fi to lay in groove 27 in 
said cross rib, and being then carried downwardly 
...to the extension of block 5 to lay in groove 28 of 
said extension. With these connections current 
from one lead to the other traverses only the 
strip 3. 
Where the switch is employed for motor pro 

tection it may conveniently be clamped by suit 
able means to the inner wall of the bell of the 
motor, and as will be understood it will be func 

2,187,975 
the motor as well as changes in the motor Cur 
rent. 
What we claim as new and desire to Secure. 

by Letters Patent is: 
1. A thermal protective switch comprising bi 

metal strips each supported at one end, Cooper 
ating contacts respectively carried by said strips 
adjacent their free ends, said strips flexing in 
like directions in response to temperature 
changes, and one having greater sensitivity than 
the other to temperature changes, means associ 
ated with the strip of lesser sensitivity to impart 
a snap action thereto in opposite directions, and 
means to arrest the strip of greater sensitivity 
in a position to utilize the Snap action of the 
other strip for disengagement of said contacts, 
the strip of greater sensitivity thereafter assum 
ing a position to utilize the reverse snap action 
of the other strip for re-engagement of said con 
tacts. 

2. A thermal protective switch as described in 
claim 1 having adjusting means to vary its Sensi 
tivity to changes in temperature, said adjusting 
means affording variation of the differential ber 
tween the temperature at which said switch opens 
and the temperature at which it recloses. 

3. A thermal protective switch as described in 
claim 1 having adjusting means associated with 
the snap acting strip to vary the sensitivity of 
said switch both as regards opening and closing, 
and adjusting means associated with the other 
strip to modify the sensitivity of said switch as 
regards opening only. - 

4. A thermal protective switch comprising bi 
metal strips for inclusion in the controlled circuit, 
one of said strips being thinner than the other 
for greater sensitivity, means supporting said strip 
terminally for flexing in like directions in response 
to temperature changes to move their free ends 
in like directions, cooperating contacts carried by 
said strips adjacent their free ends, means asso 
ciated with the strip of lesser sensitivity to impart 
a snap action thereto in opposite directions, and 
means restricting the strip of greater sensitivity 
to range of movement less than that of the other 
strip but adequate for coaction of said strips to 
maintain Said contacts engaged and disengaged 
pending Snap action of the strip of lesser sensi 
tivity. 

5. A thermal protective switch as described in 
claim 4 having separate adjusting means through 
the medium of which the sensitivity of said switch 
to temperature changes for opening and reclos 
ing may be varied with variation of the differen 
tial if desired. 

6. Athermal protective switch comprising bi 
metal strips having thereon cooperating contacts, 
each contact being located adjacent an end of 
its respective bimetal strip and one of said strips 
being thinner than the other for greater sensi 
tivity to temperature changes, means supporting. 
Said strips at their ends remote from said con 
tacts for flexing of aid strips in like directions in 
response to temperature changes, means limit 
ing said strip of greater sensitivity to a range 
of movement less than that of the other strip, 
and means for imparting a snap action to the 
latter strip in reverse directions when said strip 
of greater sensitivity is in positions such as to 
render the snap action effective for changing the 
relation of Said contacts, said strips affording a 
current conducting path through said contacts 
inclusive of a predetermined length of bimetal 
of each strip adapting said switch to a circuit of 
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circuit the bimetal of said strip of greater sensi 
tivity adaption of said switch to a circuit of 
different given voltage. 

7. A thermal protective switch for circuits of 
110 or 220 volts comprising bimetal strips having 
thereon cooperating contacts, each contact being 
located adjacent an end of its respective strip 
and One strip having greater sensitivity to changes 
in temperature than the other strip, means Sup 
porting said strips at their ends remote from said 
contacts for flexing of said strips in like direc 
tions in response to temperature changes, and 
means for imparting Snap action to the strip of 
lesser sensitivity in reverse directions when the 
other strip is positioned to render the snap action 
effective for changing the relation of said con 
tacts, said switch being adaptable to 220 volts 
by including in circuit with said contacts a pre 
determined length of bimetal of each of said 
strips and being adaptable to 110 volts by ex 
cluding from circuit the bimetal of said strip of 
greater sensitivity. 

8. A thermal protective switch comprising a 
Support, bimetal strips each fixed at one end to 
Said support for flexing in like directions in re 
Sponse to temperature changes, one of said strips 
having greater sensitivity to temperature changes 
than the other, cooperating contacts carried by 
said strips adjacent their free ends, a spring men 
ber interposed between said Support and the free 
end of the bimetal member of lesser sensitivity 
to impart a Snap action to said element in reverse 
directions, stops carried by said support limiting 
said strip of greater sensitivity to a range of 
movement less than that of the other strip, and 
separate adjusting means carried by said support 
respectively to vary the force of said spring men 
ber opposing reverse movements of said strip 
of lesser sensitivity and to vary the force exerted 
by Said strip of greater sensitivity on the snap 
acting strip in opening operation of said switch. 

9. A thermal protective switch comprising a 

3 
support, bimetal strips terminally fixed to said 
Support with their supported terminals insulated 
from one another, cooperating contacts carried 
by said strips adjacent their free ends, said strips 
flexing in like directions in response to temper 
ature changes, and One of said strips having 
greater sensitivity to temperature changes than 
the other, stops on said support restricting said 
Strip of greater Sensitivity to a lesser range of 
movement than that of the other strip, an adjust 
ment Screw carried by said support to engage 
Said strip of greater sensitivity at an intermediate 
point, and a reflexed spring interposed between 
and having bearings on said support and the free. , 
end of said strip of lesser sensitivity to impart 
snap action to the motion of said strip of lesser 
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sensitivity in effecting engagement and disen- . 
gagement of said contacts, 

10. A thermal protective switch comprising a 
support, bimetal strips terminally fixed to said 
support with their supported terminals insulated 
from one another, cooperating contacts carried 
by said strips adjacent their free ends, said 
strips flexing in like directions in response to 
temperature changes and one of said strips hav 
ing greater sensitivity to temperature changes 
than the other, stops on said support restricting 
said strip of greater sensitivity to a lesser range 
of movement than that of the other strip, an 
adjustment screw carried by said support to en 
gage said strip of greater sensitivity at an in 
termediate point, and a reflexed spring inter 
posed between and having bearings on said sup 
port and the free end of said strip of lesser sen 
sitivity to impart snap action to the motion of 
said strip of lesser sensitivity in effecting engage 
ment and disengagement of said contacts, said 
Support having its bearing for said spring ad 
justable for calibration of said switch. 

CARENCE W. KUEN. 
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