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This invention relates to thermo-responsive 
electric switch devices and particularly switch 
devices of the character set forth in my Patent 
No. 2,074,345, issued March 23, 1937. 
One object of the invention is an improved 

Switch device of the above indicated character 
which is characterized by its simplicity in con 
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struction, its wearing endurance in operation 
and the economy with which it may be manufac 
tured in large quantities. 

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: 

Fig. 1 is a diagrammatic side view of a device 
embodying one form of the invention; 

Fig. 2 is a diagrammatic side view of a device 
embodying another form of the invention; 

Figs, la and 2a are enlarged diagrammatic 
views corresponding to Figs. 1 and 2 respectively 
illustrating the operation thereof; 

Fig. 3 is a diagrammatic side view of a device 
embodying another form of the invention; 

Fig. 4 is a diagrammatic side view of a device 
embodying another form of the invention; 

Figs. 4a and 4b are enlarged diagrammatic 
side views indicating the operation of the de 
vice of Figs, 11 and 12 from one position to the 
other; 

Fig. 5 is a plan view of an element of the de 
vices of Figs. 1 to 4; and 

Figs. 6, 7 and 8 are diagrammatic side views of 
further modifications. 

Referring to the drawings, I have illustrated 
my invention as embodying a control member 
30 which is mounted and rigidly fastened at its 
ends to frame supports or parts 3 and 32, the 
distance between the parts 3 and 32 of the 
frame being less than the length of the control 
member 30 so as to cause the same to buckle, 
as illustrated in the drawings. This control 
member 30 has a portion 33 intermediate its ends 
of weaker and less rigid construction than other 
parts of the member, and preferably, beginning 
at a point 36, adjacent the end 34, the control 
member 30 is gradually reduced in Cross section 
to the point 33 and then gradually increased in 
cross section to the end 35. The latter facilitates 
the fastening of the end 35 to the frame part 32, 
particularly when the control member 30 is a 
spring metallic strip as shown which is of sub 
stantially the same thickness but gradually re 
duced in width to and from the narrowed weak 
ened part 33. 

(C. 200-113) 
The frame part if and the control member 

are so mounted and fastened to each other as to 
set up a blas in that part of the member 30 ad 
jacent to the frame part 3 which bias tends at 
all times to cause the strip 30 to buckle laterally 
in One direction (upwardly as illustrated in the 
drawings). This may be effected by rigidly fas 
tening the end 84 of the strip flat against the 
part and then forming a permanent set in 
the part adjacent the frame part 3, this part 
3 being set at an angle to the surface of the 
frame part against which the end of the strip 
is fastened. This is the preferred way of set 
ting up the bias but any other suitable way of 
accomplishing this may be employed. In the 
embodiment of the drawings the frame part 32 is 
shown disposed parallel to and in the plane of 
the part 3, and the end 35 of the strip 30 is 
fastened flat against the frame part 32, and the 
strip 30 may be fastened in any suitable manner 
to the frame parts 3 and 32 as by welding, riveting, etc. 
A thermo-responsive means is provided for Op 

erating the strip against the bias of the part 
3 and in the particular embodiment shown this 
means includes an expansible and contractable 
wire 40 which is rigidly connected at one end to 
a frame part 4 and at its other end directly to 
the bias part 37 of the strip 30. The latter fas 
tening connection is formed by means of an ele 
ment 42, in the particular embodiment shown a 
pin member, which is either formed of a part of 
the strip 30 or is welded or otherwise rigidly 
fastened thereto. When the wire 40 is cold, it 
operates the strip 30 against the bias formed 
therein to cause the strip to occupy One control 
position of equilibrium, and when the wire 40 
is heated and thereby caused to expand the bias 
of the strip is permitted to cause the strip 30 
to buckle into another control position of equilib 
rium. The wire 40 may be heated directly by 
current passing therethrough or by radiation 
from an electrical heater element. 

In the embodiment of Figs. 1 to 7 the wire is 
heated by current flowing directly therethrough, 
while in the embodiment of Fig. 8 the wire is 
heated by a heater element associated with the wire 40. 
In the embodiment of Fig. 1 the two control 

positions of equilibrium of the strip 30 are defined 
by a contact arm 4 disposed on One side of the 
strip and a stop 45 disposed on the other side 
of the strip, the contact arm 44 carrying the con 
tact 44' being insulatedly carried from the frame 
by a sleeve element 46. The stop 4S is preferably 
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2 
adjustable and the adjustment may be effected 
in any suitable manner, this adjustment being 
laterally of the strip. The Wire 4) is insul 
latedly anchored to the element £3 of the frame 
in any suitable manner, but preferably by form 
ing the element 3A with an eyelet and a recess 
through which the wire (33 is threaded and fus 
ing a glass bead 3 to the Wire and causing the 
glass bead 33 to rest firmly within the seat of 
the recess formed in 39. The tension of the 
wire 3 when cold may be adjusted by forning 
the element is of a bendable post, or the latter 
may be formed of a bias in a direction to increase 
the tension on the wire 46; and a screw ad 
justing means, indicated diagranamatically at 
(39, may be provided for overcoming the bias aid 
lessening the tension on the wire 46. The circuit 
to be controlled is indicated at 56 and a Switch 
53' is indicated in that circuit. Upon closing the 
switch 58' the circuit, is completed through the 
device as follows: wire 36, wire 30, pin 33, strip 
38, contact 39 on the strip 30, contact (38', arm 
(34, and wire 52. The Wire 38 being cold the 
circuit is closed at the contacts 39 and 33. The 
Wire $, however, is ineated by the current flow ing therethrough thereby causing the same to 
expand and permitting the strip 3 uder its bias 
to toe shifted to its other position of equilibrium, 
namely, against the stop 43. The circuit now be 
ing broken the wire 39 cools of 3nd contracts 
and shifts the strip 38 to the closed position 
again, whereupon the wire 3G is again heated to 
permit the opening of the circuit. 

In the embodiment of Sig. 2 the contacts 39 
and 34’ are disposed across the wire instead of in 
series with the wire, with the result that when 
the contacts are closed the Wire cools off and 
when the contacts are open the current passes 
through the wire 30 to heat it. When the switch 
50 is closed the circuit is through wire SE, frame 
part 32, strip 3, pin 32, wireá (, resistance wire 
(36', contact arm 4, outgoing wire 52. 
By confining and restricting the lateral move 

ment of the strip 30 to the comparatively short 
gap between the adjustable stop 35 and the con 
tact 4", as shown in FigS. i and 2, certain ad 
vantages in construction and operation are ob 
tained. It is observed that in both the opposite 
Control positions of equilibrium the strip 38 as 
Sumes generally a buckled S form. Figs. 1a and 
2a, which correspond respectively to Figs. 1 and 
2, are diagrammatically drawn to a larger scale 
to show generally the shape of this S form in 
the two opposite control positions and to also 
show intermediate positions in dot and dash lines, 
these intermediate positions illustrating generally 
the Critical position when the strip 30 is on the 
point of being shifted over from one position to 
the other control position. For example, in Fig. 
ld the dot and dash curve corresponds to the 
position when the wire 40 has cooled down sufi- . 
ciently to begin to buckle the strip 30 in oppo 
sition to its bias and the strip is just on the 
point of being shifted downwardly to bring the 
contact 39 into contact with the contact 44'. In 
Fig. 2a the dot and dash curve corresponds to the 
position when the strip 30 is on the point of 
being shifted abruptly from the contact 34’ to 
the full line position. In both instances a snap 
action is obtained in going from either oppo 
site control position to the other and, moreover, 
there is obtained at the same time a wiping ac 
tion between the contacts 44' and 39 as is shown 
generally in Fig.2a. In Fig. 2a during the period 
of contraction two distinct actions of the con 
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tacts occur. One is the shifting or rubbing ac 
tion of contact 39 shown very clearly and a sec 
Ond action of importance is that the contact 
pressure is increased while the wire is moving 
or acting to separate the contacts. This pres 
Sure increase is progressive until the critical 
point is reached when the contacts snap apart, 
a distinct and very desirable feature of this de 
vice. This Same action occurs in embodiment 
of Sig. 1d. but in a lesser degree. 
The number of operating cycles per minute 

may be changed by varying the gap between the 
tv7o opposite control positions, namely, by ad 
justing the distance laterally of the strip be 
tween the stop 35 and the contact 43' in Fig. 1. 
8ither the contact 33' or the stop 45 may be ad 
justed or both may be adjusted, as, for example, 
by bending their supports. In the modification 
of Fig. 2 no lower stop for the strip. 38 is required 
because the tension of the wire 38 is insufficient 
to buckle the strip all the way through. 
The number of cycles may also be varied by 

varying the current supplied to the Wire 49 or 
the heating resistance 33, since an increase of 
current flow, other conditions being the same, 
would shorten the period the current is on the 
wire or heating coil and, conversely, a decrease 
of the current flow would lengthen the period 
the current is on. 
The length of time required to shift from one 

control position to the other can be controlled 
by varying the tension of the expansible element. 
For example, by increasing the tension of the 
Wire a higher temperature and consequently a 
longer time is required to expand the wire sufi 
ciently to permit the bias of the strip 30 to throw 
it to the opposite control position; but this higher 

O 

20 

25 

3) 

35 

temperature of the wire required to shift the 
Switch results in a more rapid dissipation of the 
heat during the period that the heating current 
is off, and accordingly by increasing the tension 
of the wire that period is decreased. With a de 

40 

crease in tension of the wire, other conditions : 
being the same, the reverse effect is produced. 

In the modification of Fig. 3 no upper stop is 
provided for the strip 30 and the tension of the 
Wire (0 is adjusted with respect to the bias of the 
strip 30 to cause the strip to buckle all the way 
through against the bias. In this case the con 
tact arm 55 carrying the contact 55' is made of 
Substantial resiliency so as to follow, as shown 
in dotted lines, the strip 30 to the critical point 
where the latter is on the point of being abruptly 
shifted over to the dotted position indicated by a 
Snap action. The circuit of Fig. 3 corresponds to 
the circuit of Fig. 1. 
The modification of Fig. 4 is similar to Fig. 3, 

except that the circuit of Fig. 2 is used wherein 
the cooling of the wire 40 results in the opening 
of the circuit at contacts 39 and 55'. The contact 
carrying arm 55 is also here resilient in order 
to follow the contact 39 in its downward move 
ment to the critical point of the strip 30. 

Figs. 4a and 4b illustrate generally the oper 
ation of the strip 30 in going from one opposite 
control position to the other in the modification 
of Fig. 4. Fig. 4a indicates generally the opera 
tion of the strip 30 during the cooling of the wire 
0, wherein the dotted position corresponds to 
the heated and expanded condition of the wire 
30 to bring the contacts 39 and 55' together. The 
closing of the contacts results in short circuiting 
the wire 40 which then cools rapidly and con 
tracts, and the dot-dash line indicates generally 
the buckle of the strip 30 at the critical point, 
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namely, the instant when the strip 3D is on the 
point of being abruptly shifted downwardly with 
a snap action by the contact wire 4 against 
the bias of the strip S. Fig. 4b shows generally 
the operation of the strip while the wire 
is being heated. The full line position corre 
sponds to the open circuit position of the contacts 
39 and 55' and to the cool condition of the wire 
40. Since the current now passes through the 
Wire or since the wire is heated by the current 
under the control of the contacts, the wire be 
gins to heat up and to expand and the dot and 
dash curve indicates generally the shape and 
position of the buckling strip 30 when it reaches 
the critical poin', namely, when it is just on the 
point of being abruptly shifted over by a snap 
action by the bias of the strip to bring the con tacts 39 and 55' together. 
In the modification of Fig. 6 the frame parts 

3 and 32 form a part of a plate or strip it. The 
stop 4S is carried by a bendable arm 45' which is 
rigidly fastened to the plate or strip 60, and by 
bending the arm 45 the stop 45 may be adjusted 
up and down as may be desired. The lower con 
tact 44 is insulatedly carried by a sleeve , which 
in turn is fastened to an arm 62, the latter is 
resilient and an adjusting screw 6 mounted in 
the plate 60 is provided for adjusting the arm 62 
and the contact 44' against the bias of the arm 
62 to any desired position. The circuit of Fig. 6 
corresponds to the circuit of Fig. 1. 

In the modification of Fig. 7 the upper contact 
44' forms a stop and this contact is insulatedly 
carried by a sleeve 6 fastened to the arm 62. An 
adjusting screw 63 carried by the plate 60 ad 
justs the arm 62 against the bias thereof, the 
stop and contact 44' being thereby adjusted to 
any desired position. 
The modification of Fig. 8 corresponds to that 

of Fig. 1 but here the wire 40 is heated not di 
rectly by current passing therethrough, but by 
radiation from a heater 43 associated therewith 
and connected in the circuit to be controlled by 
the contacts 44' and 89. 
I claim: 
1. In a device of the character described, the 

combination comprising a constrained member 
of spring material operative to different positions 
of equilibrium and rigidly fixed at both ends and 
constrained to cause it to tend to assume one of 
said positions, a limiting stop which the member 
engages when free, said constrained member hav 
ing a portion intermediate its ends of weaker 
construction than the portion adjacent one end, 
the latter portion being adapted to be flexed in 
opposition to the inherent constraint of the 
member to cause the same to become disengaged 
from the stop and to assume a second position 
of equilibrium, thermo-responsive means con 
nected with the said second named portion of the 
said constrained member and adapted under cer 
tain conditions to flex the same and cause it to 
assume the last named position of equilibrium, 
and means for altering the temperature of the 
said thermo-responsive means. 

2. In a device of the character described, the 
combination comprising a constrained member 
of spring material operative to different positions 
of equilibrium and rigidly fixed at both ends and 
constrained to cause it to tend to assume one of 
the said positions, a limiting stop which the 
member engages when free, the said constrained 
member being a portion intermediate its ends of 
weaker construction than the portion adjacent 
one end, the latter portion being adapted to be 

3 
flexed in opposition to the inherent constraint of 
the member to cause the same to become disen 
gaged from the stop and to assume a second posi 
tion of equilibrium, a rigid flexing element fas 
tened to the said last named portion, thermo 
responsive means connected with the said ele 
ment and adapted under certain conditions to. 
flex the constrained member and to cause it to 
assume the last named position of equilibrium, 
and means for altering the temperature of the 
said thermo-responsive means. 

3. In a device of the character described, the 
combination comprising a member of spring ma 
terial constrained between two points of support 
and having a part operative to different control 
positions of equilibrium, a limiting stop which 
the member engages when free, the said member 
having a portion adjacent to one end biased to 
cause the said part to tend to assume one of said 
positions of equilibrium but adapted to be flexed 
in opposition to the inherent bias thereof to 
cause the said part to become disengaged from 
the stop and to assume a second position of equi 
librium, thermo-responsive means connected with 
said biased portion and adapted under certain 
conditions to flex the same and to cause the said 
part to assume the last named position of equi 
librium, and means for altering the temperature 
of the said thermo-responsive means, the said 
member of spring material being of progressively 
diminishing strength from the said biased por 
tion to the said part. 

4. In a device of the character described, the 
combination comprising a constrained buckling 
member of spring material operative to different 
positions of equilibrium and rigidly fixed at both 
ends and constrained to cause it to tend to assume 
one of said positions, a limiting stop disposed in 
the path of the buckling strip and arresting the 
buckling movement thereof under the influence 
of its inherent constraint, said member assuming 
when resting against said stop a generally S form, 
said constrained member having a portion inter 
mediate its ends of weaker construction than the 
portion adjacent one end, the latter portion being 
adapted to be flexed in opposition to the inherent 
constraint of the member to cause the same to . 
become disengaged from the stop and to assume 
a second position of equilibrium, thermo-respon 
sive means connected with the said second named 
portion of the said constrained member and 
adapted under certain conditions to flex the same 
and cause it to assume the last named position 
of equilibrium, and means for altering the tem 
perature of the said thermo-responsive means. 

5. In a device of the character set forth in 
claim 1 wherein the stop engages the constrained 
member at a point adjacent the weaker portion thereof. 

6. In a device of the character set forth in 
claim 1 wherein an electrical contact is disposed 
on the opposite side of said member from said stop. 

7. In a device of the character Set forth in 
claim 1 wherein said stop constitutes an elec 
trical contact. 

8. In a device of the character set forth in 
claim 1 wherein said Stop constitutes an elec 
trical contact and the thermo-responsive means 
includes an expansible wire which when cold 
flexes the member to cause the weaker portion 
thereof to snap away from said contact. 

9. A circuit controlling device of the character 
set forth comprising a frame element, an elon 
gated spring buckling strip element having both 
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4. 
of its ends fastened flat against plane surfaces 
of said frame element, said surfaces extending 
generally in co-planar relation with Said strip, 
the latter being longer than the distance 8 
tween said plane fastening Surfaces end adapted 
to be buckled laterally from one position to ena 
other, said strip having -a, resilient bias formed 
in a part adjacent one end thereof tendrag to 
cause the strip to buckle in one direction, a 
thers no-responsive device connected with said 
biased part of the strip and 8dapted when cold 
to buckle said strip in opposition to the biss 
hereof to shift it in the othe: direction and 

electric contacts controlled by said strip. 
O. : a device of the character set ifort in 

claii. 9 whereira a stop is provided. On one side to 
lirit the Acking moveinegat, of the strip in that 
direction. 

ii. In a device of the character set fort in 
claiii. 3 wherein a stop is provided on One side to 
linit; the ouckling novement of the strip in that 
direction, and a contact is provided which is 
engaged by said strip in one gosition thereof. 

2. in a device of the character set, forta in 
claiin 9 wherein a contact, which is controlled Roy 
said strip is resiliently mounted and the strip is 
caused to be buckled all the way through from 
one extreme position to the other. 

13. In a device of the character set forth in 
claim 9 wherein a stop is provided on One side to 
limit he bucking moverinent of the strip in that 
direction, said stop seixng adjustably mounted. 

14, in a device of the character set, forth in 
claim 9 wherein a stop is provided on one side to 
limit the bucking movement of the strip in that 
direction, and a contact is provided on the other 
side which limits the bucking movement in that 

2,188,809 
direction, said contact and stop being relatively 
adjustable toward and away from each other, 

15. A circuit controlling device of the char 
acter set forth, comprising a crane, an elon 
gated spring buckling strip element Aaving both 
of its ends rigidly fastened to the frazine, the said 
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strip being longer than the distance between the 
points of fastening and being inherently Cons 
strained to cause the same to buckle in Cine dio 
rection, a, thermal responsive device operatives 
ly connected with said strig and adapted to 
buckle the same in opposition to the inherent 
coastraig, thereof to shift it in the other direc 
tion and electrical contacts controlled by Said 
strip including a stop for arrestigag 39.d strip in 
either of W70 coat:colled CSitions Tita the strip 
assining a generally S-buckie form in both goo 
sitions. 

6. A device of the cherscher set orth corris 
prising a spring strip rigidly fastened at both 
eEads and coinstrained to cal:Se the same to 
buckle, with means for airesting the buckling 
action to cause he strip to assurne a generally S 
buckled fort, and thermo-responsive ?neans for 
actuating Said stiig agains, the inherent, co 
straint teleof, 

17. A device of the character set forth come 
prising a spring strip rigidly fastened at tooth 
ends 82nd coastrained to cause the same to 
buckle, with means for arresting the bucking 
action to cause the strip to a SSSne a generally & 
lockled form, and thermo-responsive means for 
actuating said strip against the inherent co 
Straint thereof, and means for adjusting the 3'- 
resting Saea. S. 
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