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1. 
This invention relates to new and useful 

improvements in thermostatically operated 
switches, and more particularly to a thermo 
static Switch which is particularly adapted for 
use as an air flow responsive Safety Switch. 
One of the objects of this invention is to pro 

vide a thermostatically actuated Switch of new 
and improved construction. 
Another object is to provide a thermostatic 

switch structure including means for opening the 
Switch upon predetermined movement in one 
direction. 
Another object is to provide a SWitch structure 

having initially open contactS operable upon ac 
tuation to be closed and upon continued move 
ment in the same direction to be reopened. 
Another object is to provide a thermostatic 

switch operable upon actuation in one direction 
to be closed and upon continued movement in 
the same direction to be reopened and including 
adjustable means for varying the amount of 
movement required for initial switch closure and 
for reopening. 
Another object is to provide a novel electrically 

energized safety switch which is operable to be 
closed in the presence of air flow and to be re 
opened upon failure of air flow or upon failure 
of the energizing circuit for the Switch. 
Another object is to provide a switch of the 

character described including a simple mechani 
cally operable means for resetting the SWitch 
from a reopened position. 
Other objects will become apparent from time 

to time throughout the specification and claims 
as hereinafter related. 
This invention comprises the new and in 

proved construction and combination of parts to 
be more fully described hereinafter and the 
novelty of which will be particularly pointed out 
and distinctly claimed. 
In the accompanying drawings to be taken as 

part of this specification there are clearly and 
fully illustrated two preferred embodiments of 
this invention in which drawings: 

Figure 1 is a plan view with cover removed of 
one form of Safety Switch comprising an embodi 
inent of this invention, 

Fig. 2 is a side elevation of the Switch struc 
ture shown in Fig. 1 and showing the cover in 
section and a broken detail Section of the SWitch 
actuating and adjusting mechanism, 

Fig. 3 is a horizontal plan view with cover re 
moved of another form of Safety SWitch compris 
ing another embodiment of this invention, 

Fig. 4 is a central vertical section of the switch 

10 

20 

25 

30 

40 

50 

2 
structure shown in Fig. 3 and cover therefor and 
taken on the section line 4-4 thereof, 

Fig. 5 is a sectional view of the Switch structure 
aS Shown in Fig. 4 and showing the Same in an 
intermediate actuated position, 

Fig. 6 is a sectional view of the Switch as shown 
in FigS. 4 and 5 and Showing the Same actuated 
to a Safety position, 

Fig. 7 is a diagrammatic view of a fuel burner 
control system utilizing either of the Switches 
previously disclosed as safety switches controlling 
a fuel valve in response to air flow to the burner, 
and 

Fig. 8 is a longitudinal central section of a 
Switch structure similar to that shown in FigS. 4 
to 6 but showing the same constructed for use aS 
a thermostatic stack Switch. 

Referring to the drawings by characters of 
reference and more particularly to Fig. 7 there is 
shown a control system for a vaporizing type 
liquid fuel burner. In this system there is shown 
a burner pot which is supplied with liquid fuel 
through an inlet conduit 2 and with air through 
an air duct 3. Liquid fuel for the burner is 
Supplied through a constant level metering valve 
4 which is electrically controlled by an electri 
cally energized means designated diagrammati 
cally as 5. The air supply for the burner is pro 
duced by a blower 6 driven by an electric motor 
7. A high voltage electric power Source 8 Sup 
plies electric current to the primary 9 of a trans 
former O. The blower motor T is connected by 
lead Wires and 2 in parallel circuit With the 
transformer primary 9. A Switch i3 is provided 
in the blower circuit and may be controlled by 
the fuel valve energizing means 5, for example, 
as is shown in Patent 2,337,476 to Landon and 
Russel. The transformer O has a secondary 4 
connected to provide current for energizing the 
fuel valve controlling means 5. From one side 
of the transformer secondary 4 a lead wire 5 
extends to a fixed contact 6 of a room ther 
mostat it. A movable contact 8 of the room 
thermostat 7 is carried by a heat responsive bi 
metal strip 9 which is connected by a lead Wire 
2 to a terminal 2 on a safety switch generally 
designated as 22. The terminal 2 is Connected 
to one contact 23 of the switch 22 which is co 
operable with another contact 24 in turn con 
nected with a terminal 25. The terminal 25 is 
connected by a lead wire 25 to one side of the 
energizing means 5 for the fuel valve 4, the other 
side of which is connected by lead wire 27 to the 
other side of the transformer secondary 4. In 
the switch 22 there is provided a heat responsive 
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actuating means 28 for closing the Switch con 
tacts 23 and 24 and a Snap acting means 29 for 
causing the contact 24 to be moved away from 
the contact 23 upon excessive movement by the 
actuating means 28. The member 23 is heated 
by an electric resistor 30 which is connected to 
the terminal 2A on one side and to a lead wire 3 
connected with the lead Wire 2 to the trans 
former Secondary 4. When the room thermo 
Stat it is closed demanding heat and the blower 
SWitch 3 is closed, the fuel valve energizing. 
meanS 5 is energized through a circuit including 
and Subject to the control of the open Switch con 
tactS 23 and 24, the electric resistor 30 being 
connected in parallel therewith. . As the resistor 
3t energizes the actuating member 28 the con 
tacts 23 and 24 are closed permitting the ac 
tuating means 5 to be energized and the fuel 
valve A to be opened for Supply of fuel to the 
burner . If the blower 6 is operating and Sup 
plying air to the burner the flow of air Will 
abstract Sufficient heat from the actuating men 
ber 23 to prevent the same from moving the 
Switch contacts sufficiently to cause them to be 
reopened by the Snap acting means 29 thus per 
Initting the fuel valve A to remain energized. If 
the blower 5 does not operate or there is some 
other reason for failure of air flow, the actuating 
member 28 will move the contacts of the SWitch 
22 until the Snap acting means 29 causes the 
Same to be opened thus deenergizing the actuat 
ing means 5 for the metering valve 4. 

t should be noted that air responsive safety 
SWitches for liquid fuel burning systems are rec 
Ognized as being old in the art and that the 
present Switch is an improvement of an earlier 
one shown in Patent 2,344,946 to Walter S. Lan 
don. However, earlier types of safety switches 
Such as the aforementioned Landon switch were 
connected in Series With the load (or valve) in 
the main control circuit With the heater element 
for the switch connected in series therewith. 
This arrangement was Satisfactory and safe 
(since if the resistor were broken the valve cir 
cuit would be opened) where the load circuit was 
designed to permit the introduction of the switch 
heater element in the circuit but could not be 
used in circuit.S. which were not so designed. The 
present System provides a simple arrangement 
Whereby the heater element or resistor for the 
Safety Switch can be connected in parallel with 
the load of the circuit and thus not affect its 
Operation and at the same time provide the re 
quired Safety of operation in the event that the 
resistor Should burn out or break. In order to 
provide this Safety of operation, it is necessary to 
have a Switch in which the contacts are open 
When deemergized, which are closed upon ener 
gization of the resistor and which are moved to 
a Safety or reopened position by overheating of 
the actuating element as in case of failure of air 
fiOW. w 

Referring to the form of switch structure 
ShoWI in FigS. 1 and 2 there is shown a switch 
arrangement wherein the safety snap opening 
movement is produced by cooperating magnet 
and armature members. In this form of Switch 
there is provided a supporting wall member or 
terminal board 32 having a cover 33. At one end 
of the terminal board 32 there is supported a 
bracket 34 having a connecting terminal screw 35 
therein and carrying a switch contact arm 36 
flexibly connected thereto by a leaf spring 3 
having an inherent bias urging the arm 36 to 
Ward the top wall of the cover 33. The end of 
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4. 
the contact arm 36 carries thereon an armature 
member 38 and a contact 39 Which are Cooper 
able with the magnet 40 and fixed contact 4 
respectively. The magnet 4 and contact 4 are 
carried by an adjustable bolt or Screw member 
A2 Supported by a sleeve or bushing 43 in an aper 
ture in the terminal board 32. Adjacent the 
bracket 34 and on Opposite Sides thereof there 
are positioned Supporting bracketS 44 and £5 
carrying contact arms 3 and 4 respectively. 
The contact arms 48 and 432 have their end por 
tions carrying contacts 38 and 49 respectively, 
contact 48 overlying contact 49. Bracket 4 is 
connected by a jumper 58 to a terminal Screw 
Connection f. Similarly, bracket 45 is connected 
by a jumper 52 with the supporting sleeve 43 
and the magnet 46 and fixed contact AA. On the 
underside of the terminal board 32 bracket 53 is 
secured as by one or more boltS or ScrewS 54 and 
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has secured thereto one end of a bimetallic Inem 
ber 55 which is provided for actuating this Switch 
arrangement. The bimetallic member 55 is 
curved and has supported therein a resistor ele 
ment 5 S. Woven between sheets of corrugated 
mica. The bimetal element 55 and resistor 58 
form an electrically energized heat Inctor of a 
type which is shown and described hore coin 
pletely in Patent 2,352,439 to Walter S. Landon. 
One end of the resistor 56 is connected by a lead 
Wire 5 to the underside of the terminal Screw 
connection 5f. The other end of the resistor 53 
(not shown) is connected by a lead Wire to the 
underside of a screw terminal connection 8. 
The terminal 35 is arranged to be connected in 
operation to a load circuit which is not shown 
for this modification of the invention. The load 
circuit is preferably an oil controlling Valve aS 
is shown in Fig. 7. The terminal 38 is Similarly 
arranged to be connected with a return wire 
from the load circuit similar to the arrangement 
in Fig. 7. The resistor 56 is thus arranged in 
parallel with the switch contacts 48, A9, 39 and 
4 and the load circuit which is not shown for 
this modification. By this arrangement there is 
in effect provided a pair of Switches formed by 
the contacts 38, 49 and 39, 4 respectively con 
nected in series. A sleeve member 59 is Secured 
in an aperture in the terminal board .32 which 
guides a thrust transmitting rod is engaging the 
end of the bimetal member 55 and the 2nderside 
of the SWitch contact 49 respectively. As the bi 
metal 55 is heated by the resistor 58 it in Cves 
upward causing the thrust rod 6 to move the 
contact 49 into engagement with contagt 48. 
The closure of contacts 38 and 49 completes a 
circuit through the switch structure as follows: 
From terminal screw. 58 through jumper 59, 
bracket 44 and contact arm g6 to contactS 48, 48; 
from contact 49 through contact arm it, bracket 
45 and jumper 52 to sleeve 43 supporting the ad 
justing screw 42 and contact li; from contacts 
8, 39 through contact arm 38 and bracket 34 to 
terminal screw 35. If this switch is positioned 
in an air stream so that sufficient heat is ab 
stracted from the bimetal 55 the switch Will not 
be actuated further. If, however, there is a fail 
ure of the air stream or the bimetal 35 overheats 
from any other cause the contacts 9 and 43 and 
their contact arms A6, A Will be aoved upWard 
until they engage an abutment 6 on the con 
tact arm 36. At this point further movement 
Will cause the contact arm 36 to be moved and to 
move the armature 38 out of attractive relation 
with the magnet 30 thus releasing the inherent 
bias of the connecting leaf spring 32 to move the 
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contact arm 36 toward the upper wall of the 
Switch cover 33 and opening the switch structure 
at contacts 39 and 4. A resetting mechanism 
for the arm 35 is provided on the cover 33. There 
in a movable reset member 52 overlying the 
airmature carrying portion of the contact arm 38 
and held in position by a leaf spring 63. The 
reset member 82 may be depressed to move the 
contact artin 38 to position the armature 38 in 
an attractive relation with the magnet 40. 
From the foregoing we see that there is pro 

vided a simple switch structure having initially 
Open Contacts which are closed upon energiza 
tion of the electrically energized heat motor and 
having another set of contacts which are Snapped 
open upon predetermined further movement by 
the heat notor. The arrangement thus pro 
vided When used in the circuit shown in Fig. 
will cause the circuit to the metering valve to be 
closed when energized and the blower is operat 
ing and to be opened either upon failure of the 
resistor S or upon failure of air flow from the 
blower 6. 

Referring to the switch structure shown in 
Figs. 3 to 6 there is shown an arrangement which 
is similar in purpose to the Switch arrangement 
shown in Figs. and 2 but which has certain 
structural advantages which will be set forth 
more completely hereinafter. For the Switch 
structure shown in Figs, 3 to 6 there is provided 
a box-like supporting structure or casing of in 
Sulating material, such as a holded phenolic 
resin, generally designated as 64 and having a 
botton Wall 55 and Side Walls 66. Within the 
casing 64 there are provided a plurality of in 
ternal shoulders S, 63 and S9 respectively for 
Supporting various portions of the switch as here 
in after set forth. Within the casing 64 there is 
positioned a bifurcated SWitch contact arm 
carrying thereon a Switch contact and having 
two legs 72 and 13 secured to the shoulder 67 by 
Securing screws A and 75 respectively. The con 
tact legs 72 and 3 are each bent downward ad 
jacent the edge of the shoulder 67 to provide an 
inherent downward bias of the contact airn 
toward the bottom wall 85 of the casing G4. Con 
tact, arm 6 overlies the contact arm and car 
ries a SWitch contact 7 engageable with contact 

. The contact arm 6 is secured at One end to 
the shoulder 67 at a point intermediate and 
Spaced from the contact legs 2 and 3 as by a 
Securing Screw 8. The contact carrying end of 
the contact arm 6 has its edges bent upward 
aS at 3 to provide a channel-like construction 
for Stiffness. 
shaped elongated aperture 89 formed therein 
providing a tongue member or leaf spring por 
tion 8 integral thereWith. The leaf spring 8 is 
300perable With a Screw member 82 secured in an 
insert 83 on the shoulder 63 and extending 
through the aperture 63. The screw member 82 
is notched as at 84 and receives one end of the 
leaf Spring 3 forming there with a buckled leaf 
type toggle spring urging the contact arm 6 
downward toward engagement of the contacts 

and . Positioned adjacent the contact 
carrying ends of the contact arms is an adjust 
able conductive aoutinent member 85 having a 
lower flange portion 88 cooperable with the end 
of the contact airn 6 and having a reversely 
bent apertured flange portion 8 carried by an 
adjustinent Screw 88. The adjustment screw 85 
extends through the aperture in the iiange 8 
and is Secured in an insert, 39 in the shoulder 63 
of the casing 63. A spring 99 surrounds the 
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Screw 83 and engages the flange 82 to hold the 
Same in engagement with the head of the Screw/ 
for adjustment thereWith. On an exterior 
shoulder 9 of the casing 64 there are a plurality 
of terminal screWS 92, 93 and 94 secured in metal 
insertS in the shoulder 9. he tennial ScieW 
92 is connected by a jumper 95 on the underside 
of the casing wall 65 to the connecting screw 4 
of the contact arm C. Similarly, a jumper 98 
(shown in Fig. 4) is provided to connect the ter 
minal Screw 33 with the connecting screw 8 
of the contact airn T6. On the UnderSide of the 
Casing Wall $5 a blacket 97 is secured by one or 
nore ScreWS 98 and carries the bimetal heat mo 
tOr 99 which is similar in construction to the 
One Shown in Fig. 2. The heat motor 99 has a 
resistor f) of the type described in connection 
With Fig. 2 and has its ends connected to the 
underSide of the inserts holding the terminal 
ScreWS 92 and 94 respectively by connecting Wires 
f3. The bottom casing wall 65 has an aper 
tured projecting portion or sleeve 02 in which 
a thrust thenbei or rod 03 is slidably positioned. 
The thrust rod 3 is engageable at one end with 
the end polition 4 of the heat mitor 99 and at 
its other end With the contact arm C. The move 
Finent of this Switch structure through its various 
Stages of Operation is shown successively in Figs. 
4, 5 aid 6. In this arrangement, the adjustment 
Screw 88 is positioned to hold the fiange 86 in a 
position holding the contact 7 out of engage 
meint with the contact . his switch is intend 
ed primarily for use in a control systern similar 
to that shown in Fig. 7 and would be connected 
With terminal screws 92 and 93 corresponding to 
terminals 2 and 25 respectively in Fig. 7 and 
the resistor 33 corresponding to the resistor 36. 
Siiriilarly, the contacts and would corre 
Spond to contacts 28 and 23 respectively in Fig. 7. 
When the resistor 38) is energized to heat the 
heat motor 99 the end portion 84 thereof en 
gages and moves the thrust rod 33 to move the 
contact arm 70 upward to engage the contact 
With the contact 77. If while this heat motor 
is energized, there is an air stream flowing over 
it to abstract heat therefrom, the heat motor and 
the contacts moved thereby will “float' in an 
intermediate position as is shown in Fig. 5 main. 
taining the contacts closed. If there is a failure 
Of air Supply as by a failure of the blower to func 
tion or an obstruction in the supply duct, the 
required amount of heat will not be abstracted 
from the heat motor 99 and it will move the con 
tact airns further upward. Upon predetermined 
upward movement the contact, arm a Will be 
moved Overcenter irelative to the toggle spring 
8 f which Spring will then urge the arm is up 
Ward and away from the arm 7 to open the con 
tacts and i. This last-named position is 
shown in Fig. 6. 

It should be noted in connection with the snap 
Opening of the Switch contacts by overcenter 
movement that the amount of upward movement 
Of the COIntact arm 9 is greater than the inax 
imum movement of the contact arm 7 by the 
heat notor 33 So that the contacts cannot again 
be closed by continued heat motor operation. 
A cover member 85 closes the top of the casing 

64 and carries in an aperture overlying the con 
tact arm 6 a reset member 06 which is held in 
position against the cover 35 by a leaf spring 
20. The lower end portion 33 of the reset, 
member 96 projects into the casing 64 and is 
engageabie With the contact arrin 6 as a stop to 
deterraine the maximum opening movement of 
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the arm 76. After the switch has been operated 
to a Safety open position it may be reset by de 
energizing the heat motor 99 and depressing the 
reset member 06 to move the contact arm 6 
back from its overcenter position whereby it will 
aSSume its initial position as shown in Fig. 4. 
The adjustment Screw 88 is adjustable to de 

termine the position of the flange 86 and thereby 
to determine the extent of opening of the con 
tacts and 7 in the initial position shown in 
Fig. 4 (which may be completely closed), or to 
determine the amount of movement of the heat 
motor 99 required to close said contacts. The 
adjustment screw 82 is adjustable to vary the 
position of the toggle spring 8 to determine the 
"Snap point’ thereof and thereby to determine 
the minimum air velocity required for abstraction 
of heat to prevent safety operation of the Switch. 

It should be noted that a safety Switch struc 
ture of this type which is independently adjust 
able both for closing movement and for Snap 
point is capable of many and varied uses in addi 
tion to the safety structure shown herein. Among 
the possible variations of the use of this safety 
Switch is a Stack SWitch arrangement as is shown 
in Fig. 8. In this arrangement the Switch struc 
ture is Substantially identical to that shown in 
Figs. 3 to 6 inclusive and all similar parts are 
given the Sane reference numerals. 

in Fig. 8 the Switch casing 64 is supported in 
an exterior casing (9 having a cover 2. The 
casing 09 has another casing portion con 
nected to it as by rivets 2 which is dished to 
the contour of a furnace stack. The dished cas 
ing portion has a plurality of ears. 3 which 
are secured as by sheet metal Screws it to a 
Stack pipe 5, only a fragment of which is shown 
herein. In this arrangement the heat motor 98 
comprises Only the bimetal, the resistor being 
eliminated since this structure is responsive to the 
effect of stack temperature. The dished wall 6 
of the casing has a sleeve therein which 
guides the thrust rod 8 engageable With the 
switch thrust rod 03 and having a pin portion 
49 positioned between two prongs 23 and 2. 
of the end of the bimetal 99. The binetal 99 is 
supported by the bracket 97 which is secured by 
screws 98 to the dished wall 6 of the casing. 
instead of the Switch Casing Wall 65. in this 
form of construction there is provided a Stack 
SWitch Which Will close in response to a pre 
determined rise in temperature in the furnace 
stack which is indicative of flame in the furnace 
and which will be moved to a Safety open posit 
tion by excessive rise in temperature in the full 
nace stack as in the case of a run-away Stack fire. 
While there are shown in this application Only 

two forms of the invention, it Will be obvious to 
those skilled in the art that numerous modifica 
tions thereof might be made Without departing 
from the reasonable scope of the invention which 
is intended to be limited only by the appended 
claims. 

Having thus described the invention, What is 
claimed and desired to be secured by Letters 
SPatent of the United States is: 

1. In a SWitch structure, first and Second Con 
tact arms, means cooperable With Said Second 
contact arm when in one position to bias the 
Same toward a Switch closed position, means 
engageable With Said first contact arim and op 
erable to move the same in One direction against 
Said Second contact airn and the force of said 
first-named biasing means, means operable to 
bias Said Second contact arm a Way from Said first 
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contact arm upon predetermined movement in 
said one direction to cause said contacts to open, 
and adjustable means cooperable with Said last 
named biasing means to vary its relation to said 
second contact arm to determine the extent of 
said predetermined movement required to render 
the same operable. 

2. In a Switch structure, first and Second con 
tact arms, a toggle Spring cooperable With Said 
second contact arm when in One position to bias 
the same toward a SWitch closed position, means 
engageable with Said first contact arm and Oper 
able to move the same in one direction against 
said Second contact arm and the force of Said 
toggle Spring, means including said toggle Spring 
operable to bias Said Second contact arm a Way 
from Said first contact arm upOn Overcenter 
novement in Said one direction to cause Said con 
tacts to open, and adjustable means cooperable 
with and operable to move said toggle Spring to 
determine the Snap point of the same relative to 
Said Second contact arm. 

3. In a switch structure, first and Second 
contact arms, said Second contact aim being 
biased in one direction and Said first contact 
arm in the opposite direction, magnetic members 
comprising cooperable magnet and arnature 
Inelnbers, one of Said magnetic members being 
carried by said second contact arm and cooper 
able With the other neiber to bias Said Second 
contact arm in said opposite direction toward a 
switch closed position, means operable to move 
said first contact arm in Said one direction against 
Said Second arm and against the force of Said 
magnetic members, and said last-named means 
being operable upon predetermined movement to 
move said one magnetic member out of attractive 
relation with the other thereby releasing the bias 
of said second contact arm to move the Same in 
Said one direction to an open position. 

4. In a switch structure, first and Second Con 
tact arms, said second contact arm being biased 
in one direction and said first contact arm in 
the opposite direction, magnetic naenberS COn 
prising cooperable magnet and armature mem 
bers, one of said magnetic members being carried 
by said second contact arm and cooperable With 
the other member to bias Said Second contact 
arm in said opposite direction toward a SWitch 
closed position, means operable to move said first 
contact arm in said one direction against Said 
second arm and against the force of Said magnetic 
members, said last-named means being operable 
upon predetermined movement to move said One 
magnetic member out of attractive relation with 
the other thereby releasing the bias of Said Second 
contact arm to move the same in Said one direc 
tion to an open position, and adjustable means 
for moving Said other magnetic member to deter 
mine the extent of Said predetermined movement 
required to release the bias of Said Second contact 
2. 

5. In an air responsive Safety SWitch Structure 
for controlling an electrical load, first and Sec 
ond contact arms carrying contactS having 
Switch open and Switch closed positions, Said 
second contact arm having a first position in 
which it is biased toward Said first contact arm 
and a Second position in which it is biased away 
from Said first contact arm and toward a Switch 
open position, and an electrically heated "heat 
motor' operable to move said contact arms and 
upon predetermined movement in One direction 
to cause Said Second contact arm to aSSume Said 
Second position and to move to Said Switch open 
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position, said “heat motor' being adapted to be 
positioned in an air stream for abstraction of 
heat therefrom, the cessation of said air stream 
being operable to permit said “heat motor' to 
move through said predetermined distance, said 
heat motor having an electric resistance heater 
arranged to be connected in parallel with Said 
Switch contacts and said electrical load, and 
means for resetting said second contact arm to 
Said first position. 

6. In an air responsive safety switch structure 
for controlling an electrical load, first and Second 
contact armS carrying contactS having a SWitch 
closed position, means cooperable with said Sec 
ond contact arm when in one position to bias the 
Same toward Said first contact airn, nean S op 
erable to bias said second contact arm away from 
Said first contact arm to open Said SWitch upon 
predetermined movement thereof in one direc 
tion, an electrically heated "heat motor' operable 
upon energization to move Said contact arms 
through said predetermined movement, said heat 
notor having an electric resistance heater air 
ranged to be connected in parallel with said 
switch contacts and said electrical load, said 
“heat motor' being adapted to be positioned in 
an air stream for abstraction of heat therefrom 
to prevent opening said Switch contacts, and the 
cessation of air flow being operable to permit 
Said “heat notor' to move Said contact arms 
through said predetermined movement. 

7. A Switch structure as Set forth in clairn 6 
wherein the first-named biasing means comprises 
cooperable magnet and arrnature members 
initially positioned in attractive relation, and the 
second-named biasing means comprises an in 
herent flexural bias in Said Second contact arm 
rendered operable upon predetermined separa 
tion of Said magnet from Said arnature. 

8. A SWitch structure as Set forth in claim 6 
wherein the biasing means comprises a toggle 
Spring cooperable with Said Second contact arm 
and nowable back and forth from an overcen 
ter position. 

9. In a switch structure, first and second con 
tact arms having engageable contacts, said first 
contact arm being biased in one direction, means 
cooperable With Said Second contact arm when 
in one position to bias the Same in Said one 
direction toward engagement with Said first con 
tact arm, abutment means engageable With Said 
Second contact arm upon movement in Said one 
direction to permit Said first contact arm to 
move away therefrom to open Said contacts, 
means for moving said first contact arm in the 
other direction against its bias and against the 
bias of Said Second arm, and means operable upon 
predetermined movement in Said other direction 
to bias Said Second contact arm in Said other 
direction to cause Said contacts to open. 

10. A Switch structure as defined in claim 9 
wherein said abutment means and said last 
i)ained biasing means are independently adjust 
able. 

11. In a switch structure, first and second Con 
tact airns having engageable contacts, Said first 
contact arm being biased in One direction, a tog 
gle spring cooperable With said second contact 
arm. When in One position to bias the Same in 
Said. One direction toward engagement With Said 
first contact, arrin, a threadedly adjustable abut 
ment engageable with said second contact arm 
upon movement in Said one direction to permit 
said first contact arm to move away therefrom to 
open said contacts, means for moving said first 
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contact arm in the other direction against its bias 
and against the bias of Said Second arm, Said 
toggle Spring being operable upon in ovement in 
Said. Other direction to an overcenter position 
to bias Said Second contact arm in Said other di 
rection to cause Said contacts to open, and an 
abutment member positioned to Support One end 
of said toggle spring and threadedly adjustable 
to determine the Snap point thereof. 

12. In a switch structure, first and Second COn 
tact arms having engageable contacts, Said first 
contact arm being biased in one direction, means 
cooperable with Said Second contact arm when 
in One position to bias the same in Said One di 
rection toward engagement with Said first Con 
tact arm, abutment means engageable with Said 
second contact arm upon movement in Said. One 
direction to permit Said first contact arm to 
nove away therefrom to open Said contacts, an 
electrically energized "heat motor' operable upon 
energization to move Said first contact aim in 
the other direction against its bias and against; 
the bias of Said second arm, and means operable 
upon predetermined movement in Said other di 
rection to bias said Second contact arm in Said 
other direction to cause Said contacts to Open, 
said “heat motor' being adapted to be Supported 
in an air stream for abstraction of heat in an 
amount preventing "heat motor' movement 
through said predetermined distance, the ceSSa 
tion of air flow being operable to permit Said 
“heat motor' to move said predetermined dis 
tance to open Said Switch contacts. 

'13. In a switch Structure, a hollow casing of 
insulating material having a top opening and a 
plurality of spaced shoulders within, a first flex 
ible contact aim Secured at One end to One of 
said shoulders and inherently fiexed to be biased 
against the botton Wall of Said casing, a second 
flexible contact arm. Overlying said first arm and 
secured at One end to Said one shoulder in Spaced 
relation to Said first arm, Said Second contact arm 
having a U shaped aperture therein forming a 
leaf Spring portion, a first adjustable Screw men 
ber Secured in the Second of Said shoulders, said 
leaf Spring portion being engageable with said 
screw member to form therewith a toggle spring 
having an initial position urging said second 
contact arm toward Said bottom wall and en 
gagement With Said first contact arm, a second 
adjustable Screw member Secured in the third 
of said shoulders at the other end of said casing 
from Said one shoulder, a stop member adjust 
ably carried by Said Second Screw member and 
engageable with said second contact, arm to hold 
the Same Spaced from Said first arm, the bottom 
Wall of Said casing having a guide passage there 
in, a thrust transmitting rod guided in said pas 
Sage and engageable with said first contact, arm 
for moving the Same, a bracket secured to the 
under Side of Said Casing bottom wali, a binstal 
member Secured at one end to said bracket, and 
having its other end engageable with said thrust 
l'Od, an electric resistor insulated from, carriad 
by, and flexible with said bimetal member, said 
bimetal member being operable upon being 
heated to move Said thrust rod to move said 
first contact arm upWard against, said second 
contact arm, Said Second contact arm oeing op 
erable upon upward movement overceinter rela 
tive to Said toggle Spring to be moved by said 
toggle Spring away from said first contact arm, 
a cover for Said casing top opening, said cover 
having an aperture overlying the end portion of 
Said Second contact arm and having a reset 
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member positioned therein, a leaf spring carried 
on the underside of said cover and engageable 
with said reset member, said reset member being 
engageable with said second contact arm to move 
the same from an overcenter position back to 
said initial position, said Second Screw member 
being adjustable to determine the extent of 
Separation of Said contact arms. When moved 
fully toward said bottom Wall, and Said first 
screw member being adjustable to determine the 
Snap point of said toggle Spring. 

14. In a switch structure, a plurality of con 
tact arms providing a pair of SWitches arranged 
in Series, one of Said Switches having its con 
tacts closed, the other of said Switches having 
its contactS Open, One of Said contact arms in 
Said One Switch being biased toward an open 
position, Snap acting means COOperable With and 
biasing Said one Contact arm to a closed position 
and operable upon predetermined movement to 
permit Said. One SWitch to open With a Snap 
movement, means engageable with a contact arm 
of Said other SWitch to move the same to closed 
position, and Said last-named means being op 
erable upon further movement to flex the con 
tacts of Said other SWitch to engage and move 
Said one contact arm to cause the same to Snap 
Open. 

15. In a SWitch structure, a plurality of con 
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tact arms providing a pair of switches arranged 30 
in Series, one of said Switches having its con 
tacts closed, the other of said switches having 
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its contacts open, one of said contact arms in 
said one Switch being biased toward an open 
position, Snap acting means cooperable with and 
biasing said one contact arm to a closed position 
and operable upon predetermined movement to 
permit Said one SWitch to open With a Snap 
movement, means engageable with a contact arn 
of Said other SWitch to move the same to closed 
position, said last-named means being operable 
upon further movement to flex the contacts of 
said other SWitch to engage and move said. One 
contact arm to cause the same to Snap open, and 
means to adjust the Snap point of Said Snap 
acting means. 

16. A Switch structure as defined in claim 15 
wherein said Snap acting means comprises co 
operable magnet and armature members one of 
which is carried by Said. One contact arm. 
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