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The present invention relates to thermal 
switches. 
One object of the invention is an improved 

switch of this character which is of simple, sturdy 
construction and is efficient in operation. 
A further object of the invention is to provide 

a novel and improved switch of this type which 
may be economically manufactured and yet will 
be of durable and compact construction. 
A further object of the invention is to provide 

a novel switch of this type which will have a 
positive Snap action in operation. 
Other objects and features of the invention 

will be apparent as the description proceeds. 
Of the accompanying drawing, 
Fig. 1 is a plan view of a switch embodying 

the invention and arranged for alternate varia 
tion of the Series resistance of two circuits; 

Fig. 2 is a side view of the device of Fig. 1; 
Fig. 3 is a plan view representing another en 

bodiment of the invention; and 
Fig. 4 is a view showing four positions of the 

movable element of the switch to illustrate the 
operation thereof according to one embodiment. 

Referring to Figs. 1 and 2, the Switch com 
prises a rectangular frame 2 of conducting ma 
terial of any suitable sheet metal, with the side 
members indicated at 2' and the end members 
at 3. The frame 2 is mounted and fastened at 
One end upon a bracket 6 which in turn is 
mounted upon and secured to an insulating base 
8. The other or free end of the frame is biased 
and operated from one position to the other by 
One or more expansible wires, and in the embodi 
ment of Fig. 1 by two such wires O and 2. 
The latter are connected to the free end in any 
suitable manner and extend outwardly at an 
angle from Opposite sides of the frame and pass 
through insulating anchoring beads 3 and 4 
respectively. The latter are carried by the 
bracket 6 in any suitable manner, as for example 
by a flat leaf-spring 6 which is centrally 
mounted on the bracket 6 and has its ends se 
cured to the beads 3 and 4 by means of short 
lengths of wire which are welded at one end 
to the spring and have their other ends embedded 
in the beads. 
The movable element 2 of the switch carries a 

bowed flexible strip or vane 8 which is secured 
to the free end 3 of frame 2, and also in the par 
ticular embodiment shown to the other end of 
the frame. In the particular embodiment shown 
the vane 8 is formed separately from the men 
ber 2 and welded to the end parts 3, with the 
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vane slightly longer than necessary to bridge the 
ends 3 and bowed outwardly from the plane of 
the frame as shown in Fig. 1. Contacts 9 and 
20 are centrally located on opposite sides of the 
strip 8 and co-operating contacts 2' and 22' 
carried by Screws 2 and 22, mounted in screw 
brackets 23 and 24 respectively, are positioned 
to be engaged by the contacts 9 and 20 respec 
tively upon biasing or swinging movement of the 
frame 2. When the free end of frame 2 is in the 
position indicated in Fig. 1, contact 20 on Strip 
i8 is in engagement with the contact on screw 
22. Clockwise movement of the free end of the 
frame 2 (Fig. 1) about the fastened end causes 
strip 8, assisted by pressure exerted by screw 22, 
to snap to the opposite bowed position, at which 
time contacts 9 and 2' are in engagement and 
contacts 20 and 22' are out of engagement. In 
Fig. 4 are shown the various approximate posi 
tions assumed by the strip 8 during the above 
described movement of the frame in a clockwise 
direction from the position shown in Fig. 1 to 
the final position shown in Fig. 4, for a particu 
lar adjustment and mounting. When the frame 
moves back to the position of Fig. 1 the reverse 
movement of strip 8 occurs with snap opening 
of contacts 9 and 2' and closure of contacts 20 
and 22'. 
Movement of frame 2 is controlled in response 

to expansion and contraction of wires 0 and f2 
as will now be explained. A battery 26, or other 
source of electromotive force, is electrically con 
nected to bracket 6 and thence through vane 8 
to lamps 28, and 29 or other devices, the current 
through which is to be varied by the device. The 
lamps 28 and 29 are connected on one side to 
screw brackets 23 and 24 respectively, with their 
other terminals connected to ground, and one 
side of the battery is also connected with the 
ground. A resistance element 30, which may be 
a continuation of wire O, is connected between 
the insulated end of wire O and screw bracket 
23 and a similar resistance element 3 is con 
nected between wire 2 and screw bracket 24. 
With the above described connections and the 

parts in the position indicated in Fig. 1, current 
will flow from the battery 26 through bracket 
6, element 8, contacts 20 and 22', bracket 24 to 
the lamp 29 and ground. Lamp 29 will conse 
quently be lighted with full current. Current 
will also flow from the battery through bracket 6, 
strip 8, wire 0, resistance 30, bracket 23 and 
lamp 28 to ground. This current, because of the 
inclusion of wire O and resistance 30 will be 
insufficient to light the lamp 28 but will heat wire 
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FO causing it to expand and release the tension 
on the frame 2. Wire 2 (assisted by the half of 
Spring 6 connected thereto through bead 4) 
will then cause the frame to Swing about its pivot 
into the final position indicated in Fig. 4. Clo 
sure of contacts f9 and 2' cuts Wire 10 and re 
sistance 30 out of the circuit of lamp 28, which 
Will consequently burn brightly and opening of 
contacts 20 and 22' causes the current through 
lamp 29 to be reduced by the inclusion of Wire 
| 2 and resistance 3 in the circuit thereof. Wire 
f O being thus cut out of the circuit of lamp 28 
cools and contracts and Wire 2 being thus in 
cluded in the circuit of lamp 29 heats and ex 
pands until the reverse operation OCCurS and 
the parts return to the position of Fig. 1. Thus 
With the various elements properly adjusted, the 
frame will continue to SWing back and forth, 
causing alternate illumination of the lamps. So 
long as the battery is connected to the device. 
Where equal periods of operation of each lamp 

or other device are desired and the resistance of 
the lamps is the same, resistances 30 and 3 
should be of equal value and the lengths and 
tensions of wires O and 2 should be the same. 
The various elements are in proper balance if, 
when no current is supplied to the device and the 
screws 2 and 22 are withdrawn Sufficiently to be 
out of engagement with the Strip 8, the frame 
2 is held in a plane half Way between the two 
operating positions with the strip 8 bowed to 
either side depending upon the position it was 
last in. The screws 2 and 22 are then advanced 
equally until one or the other touches a contact 
on Strip 8 and causes Slight movement of the 
strip into Substantially the second position shown 
in Fig. 4 if contacts 20 and 22' are in engage 
ment or into the position reverse thereto if con 
tacts 9 and 2' are in engagement. 
The device of Figs, l and 2 when adjusted and 

proportioned as above described will give equal 
periods of illumination to each lamp as the heat 
ing effect is the same on each Wire irrespective 
of the voltage of the battery. This illuminating 
period of the lamps may be varied as desired 
either by change in voltage, or of distance be 
tween the Screw contacts or by variation of the 
resistances 30 and 3f. If unequal periods of ill 
lumination are desired the tension of the wires 
iO and 2 may be adjusted initially or the re 
sistance 30 and 3? can be made unequal. 
In the particular embodiment of Fig. 1, the 

frame 2 is provided with a pin 4 at its fastened 
end which is journalled in the bracket 6, but it 
is understood that any other Suitable mounting 
for the biased frame 2 may be provided. 
In the embodiment of Fig. 3, the frame 2 is 

biased in one direction by a Spring 2' which is 
connected between the movable end of the frame 
2 and a bracket 32 on the insulating base 8. Wire 
O is connected between the movable end of the 

frame 2 and a bracket 34 on the base 8, to which 
latter bracket is also connected one end of re 
sistance 30. With the device of Fig. 3 the tension 
of wire O when the Wire is cold should be suffi 
cient to overcome that of the spring 2 to hold 
the frame in the position shown in the drawing. 
When in this position, if the battery 26 is con 
nected, current flows to lamp 29 because of the 
closure of contacts 20 and 22' and current flows 
through wire d0, resistance 30 and lamp 28 in 
series. Expansion of wire O due to the heating 
effect of the current therethrough permits spring 
2' to SWing the frame into the other position 

With consequent opening of contacts 20 and 22' 
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2,308,522 
and closure of contacts 9 and 2'. The circuit 
for lamp 29 Will now be open completely and in 
creased current will flow through lamp 28. The 
shunting of wire 0 by contacts 9 and 2 permits 
cooling and consequent contraction of the wire 
and return of the frame to its initial position. 
Thus, as with the device of FigS. l and 2, the 
frame will continue to oscillate back and forth so 
long as voltage is Supplied to the device. The 
rate at which the device operates will depend, of 
course, upon the voltage of the battery, the 
tension of Wire O and spring 2 and the re 
sistance of the circuit. The periods of illumina 
tion of the lamps may be made equal or different 
aS desired as in the case of the device of Figs, 
1 and 2. 
The invention has now been described in con 

nection with two embodiments thereof. In each 
a biased frame member 2 of the construction 
shown carries the bowed vane 8 which is buckled 
or Snapped Over from one position to the other 
to control a circuit and the movement of the 
contact making part of the vane is in a direction 
Opposite to that of the frame member. 
The improved switch, in each embodiment, has 

been described and illustrated as controlling the 
circuit.S of lamps but it will be understood that 
lamps are illustrative only. Other elements or 
circuits may be controlled by the device, and the 
SWitch may be used generally as a thermal relay 
Or thermally operated Switch. 
The following is claimed: 
1. In a thermal switch, a sheet metal frame 

element comprising a pair of parallel spaced arms 
joined by an end cross member and carrying a 
Vane bowed out of the plane of and disposed be 
tween the arms of the frame element and joined 
to the end member, said frame element together 
With the vane being mounted and fastened at the 
opposite end, an expansible wire connected with 
Said element at a point adjacent said cross men 
ber and tending to move the same about the 
mounted end, a contact controlled by said vane 
and means for energizing said expansible wire. 

2. In a thermal switch, a sheet metal frame 
element comprising a pair of parallel spaced 
arms joined by an end cross member and carrying 
a vane bowed out of the plane of and disposed 
between the arms of the frame element and 
joined to the end member, said frame element 
together with the vane being mounted and 
fastened at the opposite end, an expansible wire 
connected with said element at a point adjacent 
Said CrOSS member and tending to move the 
Same about the mounted end, a contact con 
trolled by Said vane and means for energizing 
Said expansible wire, the contact being carried 
by the vane member at a point intermediate its 
ends and the vane member moving oppositely to 
the frame element in the contact controlling 
Operation thereof. 

3. In a thermal switch, a sheet metal frame 
element having a pair of spaced parallel arms 
joined at their ends by a cross member and a 
Vane member bowed out of the plane of and 
disposed between the arms of said element and 
joined to said cross member, means for mount 
ing Said element and said vane at one end and 
biasing the same for movement of the other end 
perpendicularly to the plane thereof including an 
eXpansible wire connected at one end to the free 
end of Said frame element, a contact carried and 
Controlled by Said vane and means for energizing 
Said expansible wire. 

4. In a thermal switch, a sheet metal frame 
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element having a pair of Spaced parallel arms 
joined at their ends by a cross member and a 
vane member bowed out of the plane of and dis 
posed between the arms of said element and 
joined to said cross member, means for mounting 
said element and said vane at one end and biasing 
the same for movement of the other end per 
pendicularly to the plane thereof including an 
expansible wire connected at one end to the 
free end of Said frame element, a contact carried 
and controlled by Said vane and means for ener 
gizing said expansible wire, the direction of move 
ment of the vane being in the opposite direction 
to that of the frame element. 

5. A device of the type described, comprising 
in combination a circuit to be controlled, an ex 
pansible resistance wire, a frame fixedly mounted 
at one end and secured at its other end to an 
end of said wire, said frame having a centrally 
disposed vane bowed out from the plane of the 
frame, a contact on said Vane and a fixed contact 
positioned to be engaged by the contact. On Said 
wane upon movement of said frame in one direc 
tion, including spring means tending to move 
said frame to one position in opposition to the 
tension of said wire whereby When said Wire 
expands due to the passage of current there 
through the contacts are controlled by Said Spring 
leanS. 
6. A device of the type described, comprising 

in combination a circuit to be controlled, an ex 
pansible resistance wire, a frame fixedly mounted 
at One end and Secured at its other end to an end 
of said wire, said frame having a centrally dis 
posed vane bowed out from the plane of the 
frane, a contact on said Vane and a fixed contact 
positioned to be engaged by the contact on Said 
vane upon movement of Said frame in one direc 
tion, including Spring means tending to move 
said frame to one position in opposition to the 
tension of Said wire whereby when said wire 
expands due to the paSSage of Current there 
through the contacts are controlled by said Spring 
means, a second circuit to be controlled, a second 
contact on said Vane and a second fixed contact 
adapted to be engaged by said Second contact 
on Said vane upon movement of Said frame under 
influence of the contraction of Said Wire, and to 
be opened upon movement of said frame in the 
opposite direction, Said second fixed contacts and 
said Second contact on Said vane being part of 
said Second circuit to be controlled. 

7. A device of the type described, comprising 
in combination a circuit to be controlled, an ex 
pansible resistance wire, a frame fixedly mounted 
at One end and Secured at its other end to an 
end of Said wire, Said frame having a centrally 
disposed vane bowed out from the plane of the 
frame, a contact on said vane and a fixed contact 
positioned to be engaged by the contact on Said 
Vane upon movement of Said frame in One direc 
tion, including Spring means tending to move 
Said frame to one position in opposition to the 
tension of said wire whereby when said wire ex 
pands due to the passage of current therethrough 
the contacts are controlled by said spring means, 
a second circuit to be controlled, also having an 
expansible resistance wire therein, said last men 
tioned wire being connected at One end to the 
movable end of said frame so as to oppose move 
ment thereof upon contraction of said first men 
tioned Wire, a Second contact carried by said vane 
and a second fixed contact positioned to be en 
gaged thereby upon movement of the frame in 
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the first mentioned pair of contacts, said second 
contacts when in engagement shunting said 
second expansible wire, said spring means com 
prising a member fixed at its center and in 
sulatedly connected at each end with one of said 
wires to provide the tension therein, whereby 
current flowing through one of said wires will 
permit Said Spring means and the contraction of 
the other wire to move the frame into position 
to cause shunting of the current carrying wire 
and the opening of the shunt about the other with 
consequent continued Oscillation of Said frame. 

8. In a thermal Switch of the type wherein an 
expansible wire, when heated by the passage of 
current therethrough, permits movement of an 
element into position to shunt the wire and there 
by cause the wire to contract and cause move 
ment of the element into non-shunting position, 
the improved combination comprising a frame 
mounted at One end for movements thereabout 
and connected at its other end to the expansible 
wire, a bowed vane secured at its ends to said 
frame with the central portion thereof bowed out 
from the plane of the frame, a contact carried by 
Said vane and a fixed contact positioned to be 
engaged by said first mentioned contact upon 
movement of said frame about its mount, said 
fixed contact serving to cause the bowed portion 
of said vane to move oppositely to the direction 
of movement of said frame to give a snap action 
Opening and closing of the Switch. 

9. A device of the type described comprising in 
combination a pair of circuits to be controlled 
each including a fixed contact, a resistance and 
an expansible Wire in series, a movable member 
adapted in one position to cause a shunting of 
the resistance and Wire of one circuit and in 
another position to cause shunting of the re 
Sistance and wire of the other circuit, said mem 
ber comprising a frame pivoted at one end and 
having a central flexible contact carrying strip 
adapted to Snap from one bowed position with the 
contact tihereon engaging one of said fixed con 
tacts to another bowed position with the other 
contact thereon engaging the other fixed contact 
upon movement of the frame about its pivot, said 
expansible wire being connected under tension to 
the movable end of said frame to control the 
movement thereof by expansion and contraction. 

10. A device of the type described comprising 
in combination a pair of circuits to be controlled, 
each including a fixed contact, a resistance and 
an expansible wire in Series, a movable member 
adapted in one position to cause a shunting of 
the resistance and wire of one circuit and in 
another position to cause shunting of the re 
sistance and wire of the other circuit, said mem 
ber comprising a frame pivoted at one end and 
having a central flexible contact carrying strip 
adapted to Snap from one bowed position with 
the contact thereon engaging one of said fixed 
contacts to another bowed position with the 
other contact thereon engaging the other fixed 
contact upOn movement of the frame about its 
pivot, said expansible wire being connected under 
tension to the movable end of said frame to 
control the movement thereof by expansion and 
contraction, and resilient means insulatingly con 
nected with said wires to provide the tension 
therein. 

11. A thermo-relay switch comprising in com 
bination an insulating base, a conducting bracket 
on Said base, a pin rotatably and vertically 
mounted in Said bracket, a conducting framese 

the direction opposite to that causing closure of 75 cured at one end to said pin, a buckled vane 
  



4. 
secured to said frame with the central portion 
thereof bowed out from the plane of the frame 
so as to snap back and forth through the frame 
upon oscillation thereof, a contact on the bowed 
portion of said strip, a contact ended screw 
carried by said base With the contact end thereof 
positioned to be engaged by the contact on said 
strip upon movement of the frame in one direc 
tion, spring means connected to Said frame tend 
ing to move the same toward contact closing 
position, an expansible resistance wire electrically 
connected at one end to Said fixed contact and 
connected under tension at its other end to the 
movable end of said frame, Said Wire when cold 
preventing movement of Said frame by Said Spring 
means to contact closing position, whereby when 
a circuit including a Source of electric motive 
force is connected acroSS the bracket and fixed 
contact current will flow through said wire until 
the expansion thereof permits closure of said con 
tacts by Said Spring means and the consequent 
shunting of Said wire. 

12. In a thernal Switch Structure of the char 
acter set forth, a sheet metal frame mounted at 
one end for movement thereabout, an expansible 
wire fastened to the free end of said frame and 
adapted to impart to and permit movements of 
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the free end of the frame in directions at right 
angles to the plane thereof, said frame having a 
bowed Vane Secured at its ends thereto and 
adapted to occupy two different positions with 
respect to the frame, a contact carried by said 
vane, a stationary contact engaged by said first 
named contact in one position of said vane and 
said first named contact being adapted to be 
noved Over Out of contact with the fixed contact 
to a second position when the free end of the 
frame is moved in a direction to increase the 
pressure between the contacts. 

l3. A device of the type described, comprising 
in combination a circuit to be controlled, an ex 
pansible pull wire, a frame fixedly mounted at 
One end, Said pull wire being fastened at one end 
adjacent the free end of said frame, said frame 
being biased against the pull of said pull wire 
and having a buckling vane bowed out from the 
plane of the frame, a contact on said vane and a 
Second contact positioned to be engaged by the 
contact On said vane upon movement of said 
frame in One direction whereby the contraction 
and expansion of Said pull wire together with 
the bias of said frame control said contacts, 

EDGAR. J. LEUTHOLD. 

  


