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1. 

The present invention relates in general to 
switch actuators and more particularly to ther 
mally operated actuators for use with switches 
of the Snap action type. 
The principal object of this invention is to 

provide an improved snap action switch actuator. 
Another object is to provide a Snap action 

switch actuator that is thermally controlled. 
Another object is to provide such an improved 

Snap action switch actuator which is unaffected 
by changes in ambient temperature. 
Another object is to provide an actuator of the 

type above indicated which is so designed that a 
standard resistor unit of the high resistance type 
may be easily attached to it and thereby provide 
a heater means to operate the actuator. 
Another object is to provide an improved actu 

ator of the type above indicated which is positive 
in action and requires only a small amount of 
power to effect operation. 
Another object is to provide an actuator which 

has an inherent time delay. 
Other objects and novel features of the inven 

tion will be apparent as the description thereof 
progreSSeS. 

In the drawings illustrating the preferred em 
bodiment of the invention: 

Fig. 1 is a side elevation of an actuator device, 
constructed in accordance with the invention, 
mounted on the housing of a Snap Switch of a 
conventional type; 

Fig. 2 is a top elevation of Fig. ii; 
Fig. 3 is a diagram of a simple circuit in which 

the actuator may be used, and 
Fig. 4 is a modified form of the actuator shown 

in Fig. 1. 
Referring more in detail to the drawings, O 

indicates a conventional snap action switch, on 
the outside casing of which the present device is 
mounted. If preferred, the casing may be re 
moved and a special monting may be provided 
for both Switch and actuator. 

For the purpose of the present application, and 
to simplify the disclosure it is to be understood 
that a very slight pressure on the button i? pro 
jecting through the side of the housing of the 
Switch to causes the switch contact member 2 
to engage with a fixed contact member 3 (see 
Fig. 3), thereby effecting a closed circuit, as will 
be more fully described further along in the de 
Scription. 
Mounted on the housing of the switch O is a 

post 4 to which is fastened by means of the 
Screw 5 a strip of bimetal f6. Secured to the bi 
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strip 7. Any suitable means, such as rivets 8, 
may be used to connect these pieces. In a like 
manner, similar rivets f9, are provided to fasten 
the opposite end of the insulator strip 7 to 
another bimetal member 20. The bimetal mem 
ber 20 is provided with an open loop 2. The free 
end of the bimetal strip 20 extends rearwardly 
below the upper portion terminating in a ninety 
degree bend 2 ?a, the end of which, when properly 
proportioned and adjusted, very lightly contacts 
the button ff. The bimetal strips 6 and 20 are 
of any conventional type and are so proportioned 
and of such characteristics that when both are 
Subjected to the same ambient temperature the 
bending of one member compensates for the 
bending of the other and the position of end 2 a. 
is not changed. 

Fig. 4 discloses a modified form of actuator 
which is constructed of a single bimetallic strip 
and SO shaped as to be self-compensating. In 
this embodiment the upper straight portion 25 
is approximately equal in length to the combined 
lengths of lower straight portion 26, and curved 
portion 2. If it is assumed, for example, that 
the metal of strip 27 has a greater coefficient of 
expansion than strip 28, it can be seen that, upon 
a rise in ambient temperature, the bending of 
portion 25 tends to move leg 2 lb upward, and 
the bending of curved section 2 and straight 
Section 26 both tend to move point 2b down 
Ward. If the Switch is proportioned as indicated 
above these two motions will exactly compensate 
each other so that no pressure is exerted on but 
ton f. If the loop 2 alone is heated, however, 
the loop will expand and exert pressure on but 
ton f. In Figs. 1 and 4, a heating resistor 22 
which may be of the composition type commonly 
used in electronic circuits, and preferably has a 
high resistance value, is held within the bimetal 
lic loop. The bimetals are arranged in both cases 
So that the loop will expand when heated. It is 
apparent that when the resistor unit 22 is heated 
by an electric current the expansion of the loop 
2 will depress the end piece 2 fa or 2 b against 
the Snap switch button thereby causing the 
contacts 2 and 3 to become engaged. In Fig. 1, 
the insulating strip T. prevents conduction of 
heat away from the loop, thereby ensuring maxi 
mum sensitivity of the actuator, and also isolates 
strip 2 from strip 6 so that strip 6 may be at 
tached directly to one contact member of the 
Switch if desired. 

Fig. 3 illustrates a simple circuit in which the 
present invention may be used. A and B repre 

metal strip 6 is an electrical and heat insulating 35 Sent the terminals of an alternating current 
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supply source, to which are connected a potential 
apportioning network N with impedances R and 
R2, and an electronic discharge device, for ex 
ample a gas-filled cold cathode tube T, with 
anode a, cathode k and starter anode c. Imped 
ance R may be bridged by variable-impedance 
detecting device, for example two electrodes or 
probes p, p2 associated with a tank it for a 
liquid Z. The starter anode c is connected to a 
point between impedance R and R2. 
The heating resistor 22 of the actuator is con 

nected in the plate circuit of tube T. The fixed 
contact 3 of the snap switch to is connected to 
terminal. A through an alarm or control device D 
and movable contact 2 is connected to the ter 
minal B. The potential apportioning network is 
so arranged, that, when the probes p and p2 
are above the liquid level and constitute a high 
impedance, the potential of c is low enough to 
prevent the tube from conducting. The Snap 
switch O and the superimposed actuator are so 
arranged that, with the tube T non-conductive, 
and no current flowing through heating resistor 
22 the button contact end 2 la or 2 lb of the bi 
metal member 20 or 23 permits the contacts to 
assume a normally open position as shown in the 
drawing. No current then flows in 22 and con 
tact f2 remains in its normally open position. If 
the water in the tankt rises until probes p and 
p2 are conductively connected, the potential drop 
across impedance R will be decreased, the po 
tential of c will rise and tube T becomes con 
ductive. The output current flowing through the 
resistor 22 in the open loop of the bimetal strip 
20 heats the resistor. The bimetal loop 2 ex 
pands causing the contact end 2 a. and 2 lb to 
press against the button of the switch 0. 
Contact member 3 then snaps to the right 
against contact member 2 and closes the circuit 
through signalling device D. 

It can readily be seen that ambient tempera 
ture compensation of the Switch actuator is 
essential to the satisfactory operation of an ar 
rangement of this type. Because of the low 
power generally available in a tube output circuit 
it is necessary to use a thermal actuator of high 
sensitivity and changes in ambient temperature, 
if not compensated for, might be sufficient to op 
erate the switch and causes false operation of the 
control or alarm. With respect to Fig. 1 such 
compensation may be had by making the metal 
of the lower part of strip 6 (that which is nearer 
the housing of switch 0) of a higher coefficient 
of expansion than the metal of the upper part, 
so that strip 6 behaves similarly to the straight 
portion 25 in Fig. 4. 
Since certain changes may be made in the 

above-described article and different embodi 
ments of the invention could be made without 
departing from the scope thereof, it is intended 
that all matter contained in the above descrip 
tion or shown in the accompanying drawing shall 
be interpreted as illustrative only and not in a 
limiting Sense. 
What is claimed is: 
1. In a Switch having a stationary and a nov 

able contact member, a thermal actuator for said 
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4. 
movable member comprising: a bimetalic strip 
in the form of a loop with its ends bent into legs 
of different lengths projecting substantially per 
pendicularly to each other, the longer of said 
legs being fixed at its outer end to said switch 
and the shorter of said legs being arranged to 
engage said movable member, said loop and said 
longer leg being so proportioned as to maintain 
the position of said shorter leg with respect to 
Said switch substantially unchanged when the 
entire strip is heated to uniform temperature; 
and a heating coil mounted in intimate heat 
transfer relationship with said loop but spaced 
from Said legs. 

2. A thermostatic switch comprising: a base; 
a fixed contact attached to said base; a movable 
contact; a bimetallic strip in the form of a loop 
With its ends bent into legs of different lengths 
projecting substantially perpendicularly to each 
other, the longer of said legs being fixed at its 
outer end to said base and the shorter of said 
legs being arranged to engage said movable con 
tact, said loop and said longer leg being so pro 
portioned as to maintain the position of said 
shorter leg with respect to said base substan 
tially unchanged when the entire strip is heated 
to uniform temperature; and a heating coil 
mounted in intimate heat transfer relationship 
with said loop but spaced from said legs. 

3. A thermostatic switch comprising: a base; 
a fixed contact attached to said base; a snap 
action element carrying a movable contact; a 
bimetallic strip in the form of a loop with its 
ends bent into legs of different lengths project 
ing Substantially perpendicularly to each other, 
the longer of said legs being fixed at its outer 
end to said base and the shorter of said legs 
being arranged to engage said movable contact, 
said loop and said longer leg being so propor 
tioned as to maintain the position of said shorter 
leg with respect to said base substantially un 
changed when the entire strip is heated to uni 
form temperature; and a heating coil mounted 
in intimate heat transfer relationship with said 
loop but spaced from said legs. 
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