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This invention relates to thermal switches and 
the like. 
An object of the invention is a novel thermo 

static switch and mechanism which is char. . 
acterised by its Sensitiveness to thermal condi 
tions, by the accuracy with which it may be ad 
justed to operate under predetermined condi 
tions, by its simplicity in construction and opera 
tion, by its reliability and dependability in serv 
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this reduced part gradually increases in width 
in both directions until the width is equal to 
that of the strip. The strip 8 has welded thereto 
the end of a U-shaped contact 2, this U ex 
tending around to the opposite side of the leg 9 
to form a contact 2 for co-operation with the 
contact 3 carried by the contact carrying arm 3. 
The contact 2 carried by the contact arm 2 
contacts with the U 2 at its point of weld to the 

ice under Severe service conditions and by the lo leg 8. 
economy with which it may be manufactured. 
A further object of the invention is a novel 

and improved switch and mechanism which is 
Controlled by an expansible wire in response to 
thermal Conditions. 

Further objects of the invention will herein 
after appear. 

For a better understanding of the invention 
reference may be had to the accompanying draw 
ings forming a part of this application wherein: 

FigS. 1 to 5 show one embodiment of the in 
vention; - 

Figs. 6 and 7 show a further. modification; 
Figs. 8 and 9 show a further modification; 
Figs, 10, 11, 12 and 13 show further modifica 

tions; 
Fig. 14 includes enlarged views illustrating the 

assembly and the operation of the switch; 
FigS. 5 and 16 show a further modification: 

of the invention; 
Fig. 17 shows a further modification of the 

invention. m 

Referring to the modification of Figs. 1 to 5 the 
novel switch mechanism comprises an insulat 
ing mass , and in this mass are mounted a 
contact carrying arm 2, a contact carrying arm 
3, a mount 4 and a post 5. An important feature 
of the invention is a buckling metallic strip 6 
bent about and back upon itself at and having 
two substantially parallel legs and 9 whose 
free ends are fastened as by welding to the op 
posite sides of the mount plate 4. An expansible 
wire O is fastened at one end to the bend of 
the buckling strip 6 as, for example, by welding 
and is fastened and wrapped around the curved 
end of the anchor support post 5. The expansible 
wire may be fastened to the post 5 in any suit 
able manner, as, for example, by welding and the 
post 5 may be bent in any suitable manner, as, 
for example, by the utilization of a tool to put 
the required tension on the wire O. In the 
particular embodiment shown the wire iO is con 
tinued as a resistor and electrically connected 
with the contact arm 2. In this embodiment 
the leg is of reduced width as shown at 8 and 
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In the assembly of the Switch the expansible 
wire to is tightened to cause the leg 8 of the 
Strip to buckle away from the contact 2' and to 
carry the U-shaped contact 2 into engagement 
with the contact 3. Upon suitably connecting 
the Wires 3 and f4 and the mount 4 in electric 
circuits to be controlled the Switch is caused 
to Snap from One contact 2' to the other con 
tact 3'. For example, upon connecting the wire 
0 in circuit, the later is heated thereby through 

expansion permitting the buckling member 6 to 
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buckle to a position where the leg 8 with its con 
tact member 2 is in engagement with contact 2'. 
This operation short circuits the wire fo which 
thereupon cools and snaps the contacts 2' and 
2 out of engagement with each other as indicated 

in Fig. 1. This action is repeated indefinitely. 
The circuit controlled by the contacts 3' and 2' 
is at the same time alternately opened and closed 

30 with the other circuit. 
In the modification of Figs. 6 and 7 the mount 

4 for the buckling member 6 is L-shaped and is 
mounted on an insulating disc fs with one of the 
legs 4 of the member lying flat against the 
disc. An eyelet contact is is fastened flat against 
the bottom of the disc f5 and is provided with 
fingers 6' extending up through the disc and. 
engaging the upper side of the L. member 4 for 
holding the mount, the disc and the contact 6 
firmly fastened together. The two other eyelet 
contacts T and 18 are similarly fastened to the 
bottom of the disc 5 by fingers and 8 pass 
ing up through the disc and being turned over to 
engage the top of the disc. The contact carry 
ing arms 2 and are in these instances mounted 
in an insulating button or mass 2 which in 
turn is mounted by a post 2 upon the mount 
as by welding at 2'. The legs 8 of the buckling 
member 6 in this instance carries the contact 
member 22 projecting out laterally therefrom and 
the contacts 2 and 3' are alternately engaged 
by this contact 22. Thus while in the modifica 
tion of Figs. 1 to 5 the contacts 2',3' are carried 
on the opposite sides of the buckling member, in 
the modification of Figs. 6 and these contacts 
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are displaced laterally of the buckling member 
6. The leg. 8 of the bucking strip of this modi 
fication is also shown of substantially the same 
width throughout with no reduction in width at 
any point. The expansible wire to is put under 
tension by means of an adjustable pin. 23, the 
latter being adjustably mounted in the mount 4. 
In order to insulate the wire O from the pin 3 
an insulating bead 24 as, for example, of glass 
is fastened as, for example, by fusing to the wire 
fo and the latter continues by the Connector or 
resistor and is electrically connected with the 
contact arm 2. The bead 24 is fastened as by 
fusing to a wire length 25 the wire length being 
fastened in any suitable manner as by Welding to 
the pin. 23. By engaging the end 23 of the pin 
23, for example, by any suitable tool, the wire 
O may be put under the desired tension for 

operating under the conditions desired. The Cons 
tact arms 2 and 3 are electrically connected re 
spectively with the eyelet contacts and 8 by 
the Wire connections 26 and 27 shown. The 
operation of this modification is similar to the 
modification of Figs... i to 5. 
In the modification of Figs. 8 and 9 the leg 8 

of the buckling strip 6 is provided with a contact 
27 and the contact carrying arm is bent over at 
its upper end, as indicated at 28, to bring the 
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contact 2' to a point opposite the contact 2 
and disposed between planes of the edges of the 
buckling strip. The operation of the modifica 
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tions of Figs. 8 and 9 is similar to that of the 
above modifications. 

In the modification of Figs. 10 and the 
buckling strip 6 is insulatedly mounted on an 
insulating bushing 39. This bushing comprises 
a series of insulating discs 3, 32, 33, 34 and 35, 
these insulating discs being mounted upon a 
sleeve 36; and the ends of the legs 8 and 9 of 
the buckling member 6 are clamped on the op 
posite sides of the disc 33 while the contact arm 
2 is clamped between the discs 34 and 35 and 
the contact arm 3 between the discs 3 and 32. 
In the sleeve 36 is journalled the pin 23 for put 
ting the wire O under tension. The contact 
arms 2 and 3, and the leg 8 of the buckling strip 
are provided with openings larger than the sleeve 
36 so as to clear the same and to be insulated 
therefron and are extended downwardly to for 
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the electrical connection shown, the contact 
arm 2 going to an electric load 3 thence to the 
ground, the contact arm 3 leading by a connec 
tion to a similar electric load 33 and thence to 
the ground and the leg 8 leading to the opposite 
side of the electric circuit. The operation is 
similar to the operation with respect to the nodi 
fication of Figs. 1 to 5. The switch mechanism 
of this modification of Figs. 10 and 11 may be 
mounted in any suitable manner, as, for ex 
ample, upon an insulating disc like the disc 5 
of Figs. 6 and 7. 

Figs. 12 and 13 show a means for mounting 
the mechanism shown in Figs. 10 and il. 
comprises an insulating disc with the lower end 
of the contact arm 2 being formed with an angle . 
piece 39 which is clamped in position by the 

passing upwardly : turned over fingers 6. 
through the disc from a contact 6. The lower 
end of the leg. 8 is provided preferably integrally 

5 5 

60 

2,323,049 
In the embodiment of Figs. 15 and 16 the leg 

8 is provided with a contact member 42 which is 
riveted in an opening formed therein, this Con 
tact 42 being extended into a contact 42 for en 
gagement with the contact 3. This simplifies the 
construction and mount of the contacts, the Con 
tact 2' co-operating and contacting with the con 
tact face 42 and the contact 3' co-operating and 
contacting with the contact 42'. M 
In the embodiment of Fig. 17 the buckling strip 

which is formed of two separate legs 8 and 9 are 
rigidly fastened and clamped together at their 
upper ends by means of the rivet 43 and insulat 
ing washers 44 shown. The wire 0 is fastened 
at its upper end to this rivet 43. The lower ends 
of the legs 8 and 9 are clamped between three 
insulating discs or members 44, 45 and 46 which 
are in turn clamped together by the rivet mem 
ber 4. The legs 8 and 9 of the buckling strip are 
provided with openings larger than the rivet 4 
so as to clear the same and to be insulated there 
from. The upper end of the leg 9 is also pro 
vided with an opening larger than the rivet 43 
so as to clear the same and be insulated there 
fron. The upper end of the leg 8 however is in 
electrica contact with the rivet 43. There is 
also clamped against the insulating disc or mem 
ber 46 a metallic plate member 48 which forms 
an electrical connection with an electrical load 
A9 which is connected on the other Side of the 
ground. The plate member 8 is a fastening and 
tightening lug 50 formed thereon with which the 
wire O is fastened, as, for example, by electrical 
Welding. The Wire () may be put under tension 
by bending the lug 50. The leg 9 of the buckling. 
strip is extended downwardly to connect with 
the other side of the circuit. The two legs 8 
and 9 carry contacts 5 which when the wire 
0 is cooled are in engagement. Upon connect 

ing the mechanism in circuit the wire 0, being 
in series through the contacts 54, is heated up 
and, accordingly, upon the extension thereof 
the circuit is broken at the contacts 5. Upon 
breaking of the circuit the wire again cools to 
permit the closing of the contacts at 5 and this 
operation is repeated. 

Fig. 4 is an enlarged view of the buckling 
strip and mount showing the assembly and the 
operation thereof. 4a illustrates the approxi 
mate relation of the parts before the Wire () is 
put under tension. 4b shows the wire O being 
tensioned by adjusting the pin 23 and it is ob 
served that the first tension operation results in 
the upper end of the buckling strip 6 being bent 
over counter-clockwise about the contact 2' as a 
fulcrum point. Upon the further tensioning of 
the wire to the intermediate part of the leg 8 is 
caused to Snap over to the right out of engage 
ment with the contact 2'. In this adjusting and 
tensioning operation the contact 2' is also ad 
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sion thereof. 

.70 
therewith with a tongue. 40 for connecting with 
the fingers T' of the eyelet contact it and the . 
lower end of contact arm 3 is provided with a 
similar tongue 4 which is electrically connected 
with the fingers 8 of the eyelet contact 8, 75 

justed relatively to the strip so as to obtain the 
required operating actions desired. Figs. 14d 
and 14e illustrate the operation upon the heating 
of the Wire 0, the arrows showing the expan 

Starting with the position indi 
cated in 4c and with the closure of the circuit, 
the first expansion of the wire 10 due to heating 
results in the upper end of the buckling strip 6 
moving slightly to the right or resulting in a 
force tending to move it to the right, as indicated 
by the Small arrow at the top of 4d. The further 
heating of the wire to results in the snapping 
over of the contact f2 into contact with contact 
2' as shown in 4a. 
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Although certain of the advantages of the in 

vention may be obtained by different relative ar 
rangements of the double strip 6 and the wire 
0, the preferred arrangement is that. shown 

wherein the Wire is disposed at a relatively 
Small and acute angle to the strip 6. With the 
arrangement shown the member 8 when it is 
biased by the tensioning of the Wire O is put 
under compression by the act of the wire pulling 
the free end of the member 6 towards the side 
on which the wire O is disposed. This compres 
sion of the leg 8 results in a tendency of it to 
buckle in the direction of the pull of the wire. 
If there is a stop or contact present, as for ex 
ample like the contact 2', to check the buckling 
action, this initial movement and compression of 
the leg 8 simply results in greater pressure upon 
the contact being exerted both by the pull of the 
free end of the double strip in that direction and 
by the outward buckling action of the leg. If 
there is no stop, as for example illustrated in Fig. 
17, then the action is as follows: Assuming the 
wire to of Fig. 17 to be extended and with the 
two legs 8 and 9 under no restraint by the wire, 
and with the contacts 5 separated, the first initial 
movement of the upper end of the double strip 
upon the cooling of the wire O is to cause the leg 
8 to buckle slightly outwardly from the leg 9. 
This condition is only momentary, however, be 
cause immediately upon further movement of the 
free end in that direction due to the further cool 
ing of the wire ?o the leg 8 is caused to buckle 
in the opposite direction to close the contacts 5f 
as shown in Fig. 17. Accordingly, whether it is 
a contact closing action upon Cooling of the Wire 
0, as shown in Fig. 17, or a contact opening ac 

tion, as shown in Fig. 14, the action is a Snap 
- action in either event. This snap action is not 
only present where the leg on the side of the pull 
(leg 8) when not under restraint by the wire is 
straight but also where it may have Some con 
vexity toward the pull wires. Convexity of this 
leg away from the pull wire when not under re 
straint by the latter tends to minimize or prevent 
Snap action. 
The double, buckling strip or member 6 con 

taining the closely disposed legs 8 and 9 together 
with the expansible wire O possesses a number 
of advantages in thermal switch mechanisms. It 
is capable of the strong Snap Switch action. de 
sired in practice, it may be adjusted for either 
high or low speed contact action, it can be made 
in very Small dimensions, so as to be accommo 
dated in restricted spaces or chambers, it is par 
ticularly suitable for glass press mountings and 
it may be used as a flasher, a time Switch, a relay 
and a circuit breaker. 

claim: - 

1. A thermal switch mechanism comprising a 
support, a double spring strip having the mem 
bers thereof disposed face to face, and firmly an 
chored at one end to said support and rigidly 
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for putting one of the members under buckling 
constraint when the free end is moved relatively 
to the support, said strip carrying a contact, wire 
fastened to the free end of said double strip and 
biasing the same to occupy one position when 
the wire is relatively cool and another position 
when the wire is relatively hot with one of the 
members serving as a stop for the other in one 
position, at least one of the members of the double 
strip carrying a contact. - 

-3. A thermal switch mechanism comprising a 
Support, a double spring strip having the mem 
bers thereof disposed face to face and firmly an 
chored at one end to said support and rigidly 
fastened at the other and free end to each other 
for putting one of the members under buckling 
constraint when the free end is moved relatively 
to the support, said strip carrying a contact, wire 
fastened to the free end of said double strip and 
biasing the same to put one of the members of 
the double strip under buckling compression and 
a contact carried by said last named member. 

4. A thermal Switch mechanism comprising a 
a double buckling strip whose members are dis 
posed closely together and face to face and are 
rigidly fastened at one end against movement 
with the other ends of the double strip rigidly 
fastened against relative movement thereof and 
an expansible wire rigidly fastened to the free 
end of Said buckling strip and disposed at an 
acute angle thereto, said expansible wire biasing 
said strip to occupy one position when the wire 
is relatively cool and another position when the 
Wire is relatively hot and a contact carried by 
said double strip. Y 

5. A thermal switch mechanism comprising a 
Support, a buckling strip bent into sharp U-form 
to form a double buckling strip with the legs 
thereof disposed closely together and face to face 
and their ends rigidly fastened to said support 
and having Said sharp U-bend free to move in a 
direction at right angles to the plane of the strip 
for putting one of the legs under buckling con 
Straint and an expansible wire rigidly fastened 
to the U member at a point adjacent the free end 
thereof, said wire biasing the U member to oc 
cupy one position when the wire is relatively cool 
. another position when the wire is relatively 
hot. 

6. A thermal switch mechanism comprising a 
frame member, a double buckling strip formed of 
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fastened at the other and free end to each other 
for putting one of the members, under buckling 
constraint when the free. end is moved relatively 
to the support, said strip carrying a contact, and 
an expansible wire fastened at the free end of said . 
spring strip and biasing. Said strip to occupy one 
position when the Wire is relatively cool and an 
other position when the wire is relatively hot. 

2. A thermal switch mechanism comprising a 
support, a double spring strip having the mem 
bers thereof disposed face to face and firmly an 
chored at one end to said support and rigidly 
fastened at the other and free end to each other 

O 

two separate strips which are closely disposed to 
each other and face to face and are rigidly fas 
tened to the frame member at one end and hav 
ing their other ends rigidly fastened together at 
their free ends for putting one of the strips under 
buckling constraint when the free end is moved 
relatively to the frame, and an expansible wire 
fastened to the free end of said buckling strip 
and biasing the same to one position when the 
Wire is relatively cool and to another position 
When the wire is relatively hot, and a contact 
Eed by One of the members of said double 
Strip. 

7. A thermal Switch mechanism comprising a 
Support, a double spring strip having the mem- - 
bers thereof disposed face to face and firmly an 
chored at one end to said support and rigidly 
fastened at the other and free end to each other 
for putting one of the members under buckling 
constraint when the free end is moved relatively. 

75 

to the support, said strip carrying a contact, and 
an expansible wire fastened at the free end of said 
Spring strip and biasing said strip to occupy one 
position when the wire is relatively cool, and an 

  



4. 
other position when the wire is relatively hot, one 
of the members of the double strip being reduced 
in width intermediate its ends. 

8. A thermal switch mechanism comprising a 
Support, a double Spring strip having the mem 
bers thereof disposed face to face and firmly an 
chored at one end to said Support and rigidly fas 
tened at the other and free end to each other for 
putting one of the members under buckling con 
straint when the free end is moved relatively to 
the support, said strip carrying a contact, and an 
expansible wire fastened at the free end of said 
Spring strip and biasing said strip to occupy one 
position when the wire is relatively cool and an 
Other position when the wire is relatively hot, one 
of the members of the double strip being reduced 
in width intermediate its ends and being provided 
with a U-shaped contact member. 

9. A thermal switch mechanism comprising a 
Support, a double Spring strip having the mem 
bers thereof disposed face to face and firmly an 
chored at one end to said support and rigidly fas 
tened at the other and free end to each other for 
putting one of the members under buckling con 
straint when the free end is moved relatively to 
the Support, said strip carrying a contact, and an 
eXpansible wire fastened at the free end of said 
Spring strip and biasing said strip to occupy one 
position when the wire is relatively cool and an 
other position when the wire is relatively hot, said 
contact members being mounted in an insulating 
press. 

10. A thermal switch mechanism comprising a 
Support, a double spring strip having the nem 
bers thereof disposed face to face and firmly an 
chored at one end to said support and rigidly fas 
tened at the other and free end to each other for 
putting one of the members under buckling con 
straint when the free end is moved relatively to 
the Support, Said strip carrying a contact, and an 
expansible wire fastened at the free end of said 
Spring strip and biasing said strip to occupy One 
position when the Wire is relatively cool and an 
other position when the wire is relatively hot, 
comprising an insulating press and contact sup 
ports, with the contact supports and the double 
Strip mounted in said insulating press. 

11. A thermal switch mechanism comprising a 
Support, a double Spring Strip having the men 
bers thereof disposed face to face and firmly al 
chored at one end to said support and rigidly fas 
tened at the other and free end to each other for 
putting one of the members under buckling con 
straint when the free end is moved relatively to 
the Support, said Strip' carrying a contact, and an 
expansible wire fastened at the free end of said 
Spring strip and biasing said strip to occupy one 
position when the wire is relatively cool and al 
other position when the wire is relatively hot, the 
double strip being mounted on a support carried 
by an insulating disc. 

12. A thermal switch nechanism comprising a 
double buckling strip with the members thereof 
disposed face to face and carrying a contact and 
mounted rigidly at one end against movement 
with the other ends of the double strip rigidly 
fastened against relative movement thereof, and 
an expansible wire fastened at the free end of 
said buckling strip and biasing Said strip to oc 
cupy one position when the wire is relatively cool 
and another position when the wire is relatively 
hot, a stationary contact member, an insulating 
sleeve structure and a tensioning pin journaled in 
said structure, said stationary contact member 
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and said buckling strip being insulatedly mounted 
about said sleeve structure and said tenioning 
pin. w 

13. A thermal switch mechanism of the char 
acter set forth comprising a support, a double 
buckling strip anchored at one end to said Sup 
port and having the members thereof disposed 

0. 

face to face and rigidly fastened at the other and 
free end to each other for putting one of the 
members under buckling constraint when the 
free end is moved relatively to the support, an 
expansible wire fastened to the buckling strip at. 
the free end and means for tensioning said wire, 
and a, contact carried by one of the members of 
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said buckling strip at a point intermediate it 
eds. 

4. Athermal. Switch mechanism comprising a 
double buckling strip whose members are dis 
posed closely together and face to face and are 
rigidly fastened at one end against movement 
With the other ends of the double strip rigidly. 
fastened against relative movement thereof and 
an expansible wire rigidly fastened to the free 
end of said buckling strip and disposed at an 
acute angle thereto, said expansible wire biasing 
said strip to occupy one position when the wire 
is relatively cool and another position when the 
Wire is relatively hot and a contact carried by 
said double strip, one of the members of the 
double buckling strip having greater buckling ac 
tion than the other and said wire being disposed 
at the side of Said member. :- 

i5. A thermal switch mechanism comprising a 
Support, a double spring strip carrying a contact 
and anchored at one end to said support, with 
the other end of the double strip free to move 
relatively to the support and in a direction at 
right angles to the plane of the strip, the nem 
bers of the double strip being disposed closely to 
gether and face to face and being rigidly fastened 
to each other at the free end for setting up 
buckling stresses in One of the members by nove 
ment of the free end toward the side of that 
Emember, and thermally responsive means engag 
ing said strip and controlling the same. 

i6. A thermal Switchi mechanism comprising a 
Support, a double buckling strip of duplicate 
Structure rigidly mounted at one end on said sup 
port with the other end free to move relatively 
to the support and with the members thereof 
disposed closely together and face to face, the 
adjacent ends of said members being rigidly fas 
tened together against relative movements and 
one of said members being thereby put under 
buckling longitudinal stress when the free end 
of the double strip is moved, and thermally actu 
ated neans engaging said strip at the free end 
and noving the same to apply a buckling and 
Snap action to one of said members. 
1. A thermal switch mechanism comprising a 

Support, a double buckling strip of duplicate 
structure rigidly mounted at one end on said sup 
port with the other end free to move relatively 
to the support and with the members thereof dis 
posed closely together and face to face, the adja 
cent ends of Said members being rigidly fastened 
against relative movements and one of said 
members being thereby put under buckling longi 
tudinal stress when the free end of the double 
strip is moved, and means engaging said double 
strip at a point adjacent one end thereof and 
moving the same to cause a buckling and snap 
action of one of said members. 

JOSEPH SCH MIDINGER. 

  


