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10 Claims. 
This invention relates to circuit controlling 

thermoswitches whereby apparatus in circuit 
With the Switch may be controlled to regulate the 
temperature of a device, such as the engine of 
an airplane. 

The principal object of the invention is to pro 
Vide a midget thermoswitch, which may be preset 

(Cl. 200—137) ‘ 

at the factory to respond to a given temperature 
and cannot thereafter be adjusted by the user, or 
which may be adjusted at will by the user. 
My invention comprises a stretchable element 

and a Strut, the ends of which are secured to said 
element, said strut and element having different 
coefficients of expansion, and a sliding element 
arranged for Co-Operation With a contact on the 
Strut for adjusting the switch to respond to any 
desired temperature. 
In the accompanying drawings, 
Figure 1 is a central longitudinal section of a 

thermoswitch embodying that form of my inven 
tion wherein the switch may be adjusted by the 
user, the scale being four times actual size. 

Fig. 2 is an end View. 
Fig. 3 is a transverse section taken on the line 

3-3 of Fig. 1, the Scale being eight times actual 
SlZe. 

Fig. 4 is a central longitudinal section of an 
embodiment of my invention wherein the SWitch 
is preset at the factory and cannot thereafter be 
adjusted by the user. 

In the particular drawings selected for more 
fully disclosing the principle underlying the in 
vention and which are to be considered as illus 
trative, merely, and not restrictive, fo is a 
stretchable member consisting in the present in 
stance of a block of suitable metal having a rela 
tively high coefficient of expansion, such as brass, 
which has been milled out to provide a rectangul 
lar trough l i Within , Which is disposed a, strut l 2 
of invar, or other suitable material, having a very 
Small or practically zero coefficient of expansion. 
In the present instance, the outer Wall of the 

member 0 is arcuate to facilitate its insertion in 
the cylindrical casing 3 between which, and Said 
member is interposed a sheet of insulation 4. 

In any suitable manner, such as by soldering 
or electric welding, the ends of the strut are rigid 
ly secured to the respective ends of the stretchable 
member 0. 

Disposed above the strut is a longitudinally 
movable cam contact member 5, shown in the 
present instance as attached to the underside of 
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a slidable bar 6 by the pin f7, said bar resting 
on the strips of mica or other Suitable insula 55 

tion material 8 which lie on the flattened end 
portions O' of the member 0. 
The slidable contact member is disposed for CO 

operation with the contact member 9 secured to 
the mid portion of the strut, and, in the present 
instance, the under surface thereof is inclined to 
the axis of the Switch. While, any suitable means 
may be employ? i for moving the bar longitudi 
nally and thereby changing the relative positions 
of the two contact members, I have shown in the 
present instance a screw 20 having threaded en 
gagement with a flange 2 integral With the bar 
and disposed at right angles thereto. The screw 
is rotatable within the insulation collar 22 around 
one end of which is spun the end of the hollow 
plug 23 as indicated at 24, and the right-hand 
end of the casing 3 is pressed into a peripheral 
groove in said plug, as shown at 25. The end of 
the flange is guided by the fiat 2 formed on the 
lower wall of the plug 23 and is insulated there 
from by the strip 23. A cap 26 is threaded to the 
plug 23 to afford ready access to the Screw 20 
and protect the same after adjustment thereof. 

Suitable insulation 27 is provided for prevent 
ing electrical contact between the casing and the 
arcuate sliding bar, and insulating discs 28 are 
placed between the ends of the thermoswitch ele 
ment O and the parts adjacent thereto. The 
left-hand end of the thermoSWitch is closed by 
the insulation plug 29 through Which pass the 
lead wire tabs 30, 31, the former being electrical 
ly and mechanically connected in any Suitable 
manner to the switch element 0, and a portion 
of the latter being bowed upwardly into engage 
ment with the sliding bar 6. 
An indicating or an actuating device 32 and 

battery 33 are shown in circuit with the lead wire 
tabs as indicative of a circuit controlled by the 
thêrmoSwitch. 
When the midget switch is used to control the 

temperature of the engines of a dive bomber, the 
element 32 will be a suitable device for actuating 
the louvres or other ventilators in the cockpit of 
an airplane. 

It will be obvious that when the position of the 
slide 20 is adjusted to place the contact memberS 
2 and 5 in the position shown, the circuit will 
be opened at a lower temperature than When the 
slide 6 has been moved to the right and that 
when the high point of the cam is in Co-Operation 
with the crown of the contact member 9, the 
thermoswitch Will be set to open at the highest 
temperature within its range of Operation. 
In Fig. 4, I have shown the application of my 

improved thermoswitch adjusting means to an 



2 
inverse thermoSwitch, whereby the circuit is 
closed when the temperature rises to a predeter 
mined Value. In this case, the strut 40 is bowed 
downwardly and provided with a contact member 

- & disposed for co-operation with the novable 
can contact member 5 attached, as above de 
scribed, to the lower surface of the flanged longi 

í tudinally movable bar 6, the position of which is 
controlled by the Screw $2. The expansible ther 
noSwitch member 3 is insulated from the casing 
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83 and the ends thereof are insulated from the 
adjacent parts by the mica, Washers 28, as in the 
case of the direct thermoswitch described in con 
nection with Fig. 1. There is, however, no insula 
tion between the bar is and the casing. The left 
hand end of the member 43 terminates in a 
contact making prong 66 which is enclosed within 
the metallic cylinder 5, the prong and cylinder 
foraing a socket whereby the two thermoswitch 
elements are connected to the circuit which is to 
be controlled. The socket aforesaid may be 
threaded to the thernOSwitch casing and held in 
position by the drive pins 46. An interiorly 
threaded coupler having a lange & engaging the 
shoulder 8 formed in Said socket may be en 
ployed to Secure Said Socket to the CO-Operating 
elements in which the ends of the controlled 
circuit terminate, said circuit being represented 
conventionally in the same nanner as in Fig. ; 
but, in the present instance, both terminals of said 
circuit are grounded, for example, on the body of 
the airplane engine or other apparatus the tem 
perature of which is to be controlled. 

n. Fig. 4. the protecting cap 89 is permanently 
*Secured to the thermoSwitch casing by rolling a 
peripheral portion 5 thereof into a co-operating 
groove in the end plug 5. The ends of the strut 
& are secured in any suitable manner to the re 
spective ends of the thermoswitch member $3. 
it will be noted that said strut is in electrical 
contact with the prong 36 and that the slide bar 

is in electrical contact with the socket 35 by 
Way of the extension thereof which is threaded to 
the casing. 

In Fig. , the expansible trough-shaped ther 
mostatic member 40 having thickened end por 
tions o' and the strut 2, constitute a unitary 
preconstructed thermostatic element in which the 
ends of the strut supported by said end portions 
lie, after the insertion of said element in the 
casing 3, on the opposite side of the longitudinal 
axis of the casing from the cam contact member. 

In Fig. 4, the expansible trough-shaped ther 
mostatic member 63 and strut 86 constitute a uni 
tary preconstructed thermostatic element in 
which the ends of the strut supported by the 

5 

2 

25 

30 

2.87385? 
ing different coetidents of expansion, the ends of 
said strut being secured to the respective ends of 
said stretchable element, the combination of an 
enclosing casing, a contact member on Said strut 
said strut being independent of said casing, a lion 
gitudinally movable cam contact member disposed 
for co-operation with the contact member on said 
strut means electrically connecting Said strut and 
said stretchable element to one pole of an electric 
Source, means electrically connecting said cam 
contact member to the other pole of said source, 
and means for varying the position of said cam 
contact member with respect to the contact mem- . 
ber on said strut. 

2. In a thermoswitch, comprising a stretchable 
element and a strut, said element and strut having 
different coefficients of expansion, the ends of 
said strut being secured to the respective ends of 
said stretchable element, the combination of an 
enclosing casing, a contact member on said strut 
said strut being independent of said casing, a 
longitudinally movable can contact member dis 
posed for co-operation with the contact member 
on said strut means electrically connecting said 
Strut and Said stretchable element to one pole of 
an electric source, means electrically connecting 
Said can Contact anemier to the other pole of . 
Said Source, and neans for varying the relative 
position of said contact members. 

3. A thermoswitch, comprising in combination, 
an enclosing casing, 8, thermally responsive ele 
ment, a Strutt independent of Said casing and pro 
Vided with a contact me inber, said strut having a 
coefficient of expansion different from that of 
Said thermally responsive element, a longitudi 
nally novable cam contact member disposed for 
co-operation with the contact menber first men 
tioned, means electrically connecting said strut 
and said thermally responsive element to one 
pole of an electric source, means electrically con 
necting said can contact member to the other 
pole of said source, and means for changing the 
position of said cam contact member with re 
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Spect to the contact member, co-operating there 
With. ???? ?? 

á. Á thermoswitch, comprising in combination, 
an enclosing casing, two elements having differ 
ent coefficients of expansion, means securing the 
ends of One of Said elements to the respective 
ends of the other, a contact member on one of 
said elements, a slide disposed for longitudinal 
movement with respect to said contact member, a 
contact member secured to said slide and having 
a Surface inclined to the axis thereof, said con 
tact members being disposed for co-operation, 
each of Said elements being independent of said 

thickened end portions of said member lie, after , 
the insertion of said element in the casing 3, on 
the same side of the longitudinal axis of the 
Casing as said can contact member. 
In both cases, said preconstructed thermostatic 

element in combination with the enclosing casing 
from which it is insulated and with which is 
associated a contact member co-operating with 
that of the thermostatic element, constitute a 
thernOSwitch of very small dimensions wherein 
the Casing has no effect on the movement of the 
Strut. By virtue of this arrangement, the assem 
bly of the midget switch is greatly facilitated. 

Having thus described illustrative embodiments 
of my invention without, however, limiting the 
Same thereto, what it claim and desire to secure 
by Letters Patent is: -- 

1. In a thermoswitch, comprising a stretchable 
element and a strut, said element and strut hav 
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Casing, and means for moving said slide longitu 
dinally. 

5. A thermoswitch, comprising a unitary pre 
constructed thermostatic element consisting of 
an expansible trough-shaped thermostatic mem 
ber having thickened end portions, a strut, the 
respective ends of said strut being supported on 
said end portions, and a contact member on said 
strut, in combination with an enclosing casing, 
and a longitudinally movable contact member co 
operating with the contact member of said strut, 
Said strut and trough-shaped member having 
different coeficients of expansion. r 

6. A thernoSwitch comprising in combination, 
a unitary preconstructed thermostatic unit hav 
ing a strut provided with a contact member inter 
mediate the ends thereof, means securing the 
ends of Said strut to the respective ends of said 

is unit, insulation members disposed on the ends of 
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said unit, a longitudinally extending slide dis 
posed. On Said insulation members, a cam Contact 
member secured to said slide and disposed for 
co-operation with the contact member on said 
strut, an enclosing casing, screw means in thread 
ed engagement with Said slide for adjusting the 
longitudinal position thereof, a collar affording a 
bearing for said screw, and means securing said 
collar to Said casing. 

7. A thermoSWitch comprising in combination, 
a unitary preconstructed thermostatic unit hav 
ing a strut provided with a contact member inter 
mediate the ends thereof, means securing the 
ends of said strut to the respective ends of said 
unit, insulation members disposed On the ends of 
Said unit, a longitudinally extending slide dis 
posed on said insulation members, a cam con 
tact member secured to said slide and disposed 
for co-operation with the contact member on 
Said strut, an enclosing casing, and means for 
moving said slide longitudinally of said strut, a 
collar Supporting the means last named, and 
means securing said collar to said casing. 

8. A thermoswitch comprising in combination, 
a unitary preconstructed thermostatic unit hav 
ing a strut provided With a contact member inter 
mediate the ends thereof, means securing the 
ends of said strut to the respective ends of said 
unit, insulation members disposed on the ends of 
Said unit, a longitudinally extending slide dis- 30 
posed on Said insulation members, a cam contact 
member secured to said slide and disposed for 
C0-Operation With the Contact member om Said 
strut, an enclosing casing, a flange on the end of 
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said slide disposed transversely of the axis of said 
casing, a screw in threaded engagement with said 
flange for adjusting the longitudinal position 
thereof, a collar affording a bearing for said 
screw, means securing said collar to said casing, 
and means for supporting and guiding the end of 
said flange. 

9. A direct thermoswitch, comprising a unitary 
preconstructed thermostatic element consisting 
of an expansible trough-shaped thermostatic 
member having thickened end portions, and a 
strut, the respective ends of Said strut being sup 
ported on said end portions, and a contact mem 
ber on said strut, in combination. With an enclos 
ing casing, and a can contact member Co-Oper 
ating with the contact member of said strut, the 
ends of said strut lying on the opposite side of 
the axis of said casing from said cam contact 
member, said Strut and trough-shaped member 
having different coefficients of expansion. 

10. An inverse thermoswitch, comprising a 
unitary preconstructed thermostatic elementi con 
sisting of an expansible trough-shaped thermo 
static member having thickened end portions, and 
a strut, the respective ends of said strut being 
supported on said end portions, and a contact 
member on said strut, in combination with an 
enclosing casing, and a cam contact member co 
operating with the contact member of said strut, 
the ends of said strut lying on the same side of 
the axis of said casing as said cam contact mem 
ber, said strut and trough-shaped member having 
different coefficients of expansion, 
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