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This invention relates to improvements in 
thermostatic devices, and particularly to devices 
of this kind which may be used in connection 
with a pilot flame of a fluid fuel burner. 
One of the objects of this invention is to pro 

vide a thermostatic device of this kind of im 
proved and simplified construction, which will 
respond differently to the action of heat from 
an adjacent pilot flame than to the heat of the 
main burner of a furnace or heater. It is also an 
object of this invention to provide a thermostat 
which Operates more quickly in response to 
ChangeS in temperature than thermostats hereto 
fore commonly employed. Another object of this 
invention is to provide a thermostatic device of 
this kind with improved means for amplifying 
the movement of the thermostatic element and 
transmitting the amplified movement to a mov 
able part. A further object is to provide an 
improved mounting for a thermostat and a 
burner or source of heat acting upon the thermo 
stat. Other objects of this invention will appear from 
the following description and claims. 

In the accompanying drawing: 
Fig. 1 is a Sectional elevation of a pilot burner 

and a thermostatic device embodying this inven 
tion, together with a diagrammatic view of a 
fuel valve and connections for actuating the 
same by means of said thermostatic device. 

Fig. 2 is a fragmentary sectional elevation 
similar to Fig. 1, but showing parts of the ther 
mostatic device in a different position. 

Fig. 3 is a side elevaton thereof. 
Fig. 4 is a front elevation thereof. 
The thermostat and pilot burner may be ar 

ranged in proper relation to each other and to 
a main burner in any suitable or desired manner. 
In the particular construction shown, the ther 
mostat and pilot burner are both mounted upon 
a frame or supporting member 7, which may in 
clude a box or channel-shaped portion 8 having 
an outwardly extending projection 9 on which 
a pilot burner () is mounted. The projection 9 
is apertured and the lower end thereof is pro 
vided with a threaded hole adapted to receive a 
coupling member to which a gas Supply pipe 
2 may be suitably connected in any desired man 
ner. The coupling member has an aperture 
7 through which gas or other fuel may be dis 

charged into a passage 5 formed in the projec 
tion f of the housing, and this projection is also 
provided with a lateral aperture or conduit 6 
formed therein and terminating Within the box 
like structure 8. Air for mixing With the gas dis 

(C. 158-117.1) , 
charged through the small aperture 7 in the 
coupling member passes through the air in 
let 6 and the mixture of gas and air passes 
upwardly through the passage 5 into the burner 
tube 0, the mixture of air and gas discharged 
from the burner O being further mixed with sec 
ondary air which may pass to the flame at the 
discharge end of the pilot burner tube 10. The 
burner tube ?o may have a threaded engagement 
in the upward passage 5 and may be secured in 
place by means of a lock nut 8. In case, the 
main burner is located at Some distance above 
the pilot burner 0, a guide tube 20 for the pilot 
flame may be provided to guide the pilot flame to 
the main burner. The pilot burner herein de 
Scribed is of itself not a part of this invention, 
and it will be obvious that my improved thermo 
static device may cooperate with burners of any 
other suitable or desired construction. 
One of the Walls of the box-like frame mem-a, º 

ber 8 terminates at 22 and at the upper end of 
this Wall, my improved thermostat may be se 
cured. This thermostat is formed of two ele 
ments, which in the construction shown are in 
the form of strips of metal 24 and 25. These ele 
ments are spaced apart throughout the greater 
part of their length, those shown in the draw 
ing being arranged in approximately parallel 
relation to each other. The opposite ends of 
these elements are rigidly secured together. 
These elements are made of materials having 
the same or very similar thermal expansion char 
acteristics, so that when subjected to the same 
temperatures, both elements will expand Sub 
stantially to the same extent, and consequently, 
both elements may be made of the same material. 
In the particular embodiment of my invention 
shown in the drawing, the thermostat is formed 
of a single piece of strip metal, such for example 
as a piece of steel, which is bent at its middle por 
tion at 26 in Such a manner that the two halves 
of the strip lie approximately parallel to each 
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other and form the strips 24 and 25 of the ther 
mostat. In this manner, the lower ends of the 
strips 24 and 25 are integrally secured to each 
other, and the other ends of the two strips may 
be secured to each other in any suitable or de 
sired manner. For example, in the construction 
illustrated, I have shown the upper ends of the 
two strips 24 and 25 as welded together at 27. 
One end of the thermostat, for example the lower 
end, may be secured to a fixed support, such as 
the housing or frame member 7, in any suitable 
manner, for example, by means of a screw 29 
extending through a hole in the thermostatic 
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member and engaging the wall 22 of the box-like 
structure 8. The two strips 24 and 25 are sepa 
rated from each other so that heat will not be 
readily conducted from one strip to the other, 
and if desired, a layer of asbestos or other heat 
insulating material 30 may be arranged between 
the two strips 24 and 25. It will be understood, 
however, that insulating material is not neces 
sary since even a small air space between the 
two metal strips 24 and 25 is sufficient to resist 
the ready transfer of heat from one strip to the Other. 
The thermostatic device is so arranged with 

relation to the pilot flame that one of the ther 
mostatic elements is more exposed to the heat 
of this flame than the other element. As shown, 
the element 24 faces the pilot flame while the 
other element 25 faces away from the pilot flame 
in such a manner that the thermostatic element 
nearest to the pilot flame shields the other ele 
ment from the heat of the flame. In order to 
expose the thermostat to the heat of the pilot 
flame, the pilot burner to may be provided at 
the side thereof nearest to the thermostatic de 
vice with a slit 32, through which some of the 
mixture of air and gas may pass to form a flame 
on the exterior of the burner tube O. The guide 
tube 20 is also provided with a slit or opening 33, 
through which secondary air may pass to Sup 
port combustion of the primary air and gas mix 
ture within the tube, and through which the 
heat of the pilot flame may pass to the thermo 
static element 24. In the particular construction 
shown, the slit 33 in the guide tube 20 is prefer 
ably of a partly spiral form and the upper end 
of the tube 20 may be bent over, as shown at 3, 
to deflect the flame toward the main burner (not 
shown). . 

As a result of the construction described, it will 
be obvious that when the pilot flame is burning, 
the heat of the flame will result in rapid heat 
ing of the element 24 of the thermostat, and in 
expansion of the same to a materially greater 
extent than the element 25, which, of course, re 
ceives a lesser amount of heat from the pilot 
flame. As a result of this unequal heating of the 
two elements, unequal expansion of the same re 
sults, so that the thermostatic device warps or 
bends away from the pilot burner, as clearly 
shown in Fig. 2, and this motion of the thermo 
static device may be employed in any suitable 
manner for transmitting motion to any suitable 
control or alarm device. 
In view of the fact that both of the thermo 

static elements 24 and 25 are of the same or 
similar metal, it follows that movement of the 
thermostatic element results Only when there is 
a diference in the temperature of the two ele 
ments of the thernostat. In ordinary bi-metallic 
thermostats, a certain movement of the thermo static element results, which is proportional to 
the temperature of the thermostatic element. 
Consequently, when such unit is used in connec 
tion with a heater including a main burner and a 
pilot burner, if the pilot flame should become 
extinguished, the heat of the main burner may 
continue to cause the thermostatic element to 
assume nearly the same position as it would if 
the pilot flame were lit. Consequently, if after 
the pilot flame goes out, the supply of fuel to the 
main burner is interrupted because of less den 
mand for heat, and if soon thereafter fuel is 
again supplied to the main burner before the 
thermostatic element becomes cold, then without 
a pilot flame unburnt fuel will escape from the 
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main burner until the thermostatic device be 
comes cooled, thus resulting in the danger of ex 
plosions or other damage from the escaping fuel. 
By means of the construction herein disclosed, 
this source of danger is eliminated, since if the 
pilot flame should become extinguished while the 
main burner is on, the element 24 will no longer 
be subjected to greater heat than the element 25, 
and consequently, the two thermostatic elements 
will soon acquire the same temperature, partly 
due to the heat conducting connections between 
the ends of these members, so that the thermo 
static element will quickly assume the straight 
position which it occupies when cold. Conse 
quently, after the Supply of fuel to the main 
burner is interrupted, the same cannot be again 
turned on until after the pilot burner is lit. 
Any suitable or desired means may be employed 

for transmitting and amplifying movement of the 
thermostatic device to any suitable control or 
alarm means. In the particular construction 
shown for this purpose, I have provided a rela 
tively long arm 35, the upper end of which may 
be welded, or otherwise rigidly secured to the 
upper end of the thermostatic device, for example, 
to the upper end of the thermostatic element 25. 
This arm may extend in any Suitable direction 
from the thermostat, and in the construction 
shown, the arm 35 extends downwardly in the 
bOX-like structure 8, and the lower end thereof 
which has a movement materially greater than 
the movement of the thermostatic element may 
actuate any suitable mechanism. For example 
in the construction illustrated, this arm 35 is 
arranged to engage the end of a slidable rod 37 
arranged in a guide tube 38. To the end of the 
rod 37 is secured a knob or enlargement 39 of 
insulating material which engages a spring mem 
ber 40 of an electrical switch or contact device, 
the member 40 being provided with a contact 
terminal 4 which is adapted to engage a similar 
terminal 42 arranged on a resilient conductor. 43. . 
Consequently, when the thermostatic element 24 
becomes heated to a greater extent than the ele 
ment 25, as shown in Fig. 2, the arm 35 will push 

, the rod 37 against the action of the Spring 40 
until the contact 4f engages the contact 42. If 
the two elements of the thermostat are of the 
same temperature and again assume the position 
shown in Fig. 1, the spring arm or member 40 will 
push the rod 3 back into the position shown in 
Fig. 1, thus separating the two contacts 4 and 
42. The circuit closed by means of these con 
tacts may, of course, be utilized in any suitable 
or desired manner, for example, as shown di 
agrammatically in Fig. 1, the spring members 
40 and 43 may be connected by conductors 45 and 
46 to a source of power 47 and to an electric 
solenoid or motor 48 for opening a valve 49 in a 
fuel supply pipe 50. This valve may be of the 
type which closes when the supply of current to the motor is interrupted. 
When such arrangement is employed, it will be 

obvious that if the pilot flame, becomes extin 
guished, the circuit to such solenoid or motor 
will become broken and consequently, the valve 
49 will become closed. Any other means for 
utilizing the movement of the thermostatic de 
vice may, of course, be employed in place of that shown. 
The channel-shaped portion 8 of the frame 

member 7 may have its open side or face closed 
in any suitable manner, and in the construction 
shown, a sheet metal cover or closure member 
52 is employed which may be secured by means 
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2,185,488 8 
of screws 53 and 54 to the box-like part 8 of the mostat will become heated to approximately the 
supporting member of the thermostat. It will be 
noted that the lower end of this box-like member 
is left partly open, so that cool air from below the 
burner may pass upwardly in the channel-shaped 
or box-like part 8 of the Supporting member of 
the thermostatic device, to supply primary air 
through the passage 6 to the pilot burner and 
also air will pass upwardly to the flame through 
the open upper end of the Supporting member in 
contact with the thermostatic element 25, thus 
resulting in removing heat from this element, 
So that no matter how long the pilot flame may 
be burning, a difference in temperatures will be 
maintained between the elements 24 and 25 of the 
thermostat. It will also be noted that the ther 
mostatic elements 24 and 25, as shown in Fig. 2, 
tend to warp or bend away from the pilot flame, 
as the element 24 becomes heated, so that when 
the pilot flame is lit, the element 24 will be 
initially subjected to greater heat from the pilot 
flame than after preliminary heating of this ele 
ment. 
which the thermostatic device operates. By ar 
ranging the thermostatic elements 24 and 25 close 
to each other and in heat conducting relation to 
each other at their ends, the two elements will 
rapidly attain the same temperature when the 
pilot flame is extinguished. This results in rapid 
action of the thermostatic device when the pilot 
flame becomes extinguished. 
The device described has the advantages that 

the thermostatic elements may be made of strips 
of steel or other inexpensive material having 
higher heat resisting properties than the metals 
Of the bi-metallic thermostats heretofore com 
monly used. The thermostatic elements also are 
of greater strength than the usual bi-metallic ele 
ments, so that a much greater force is exerted 
When these elements Warp or bend out of their 
normal positions. By means of the arm 35 here 
in described, which is rigidly or integrally con 
nected with the thermostat, a very efficient and 
inexpensive amplifying or enlarging of the move 
Inent of the thern Ostatic device is effected. The 
thermostatic device and its movement amplifying 
means are, consequently, of unitary or one piece 
Structure, thus eliminating any pivots or full 
Crums. Such as are commonly employed to amplify 
the movement of a thermostat and which are sub 
ject to wear and to rapid deterioration when ex 
posed to heat and which introduce friction in the 
transmission of movement from the thermostat 
to the part actuated thereby. 
The thernostatic device described also has the 

advantage that the movement amplifying mem 
ber or arm 35, in the construction illustrated, is 
arranged in the air conducting passage or channel 
of the frame member, so that any tendency of 
this arm to become heated because of its con 
nection with the thermostat is counteracted by 
the flow of cool air in the channel. 

In the operation of my improved thermostat, 
it will be noted that when the heat of the main 
burner has raised the temperature of the two 
elements to a certain extent, a relatively small 
difference in temperatures will be maintained by 
the pilot flane between the elements 24 and 25. 
Consequently, if the pilot flame becomes extin 
guished, the two elements will very rapidly attain 
the same temperatures, which in turn results in a 
rapid action of the thermostat to turn off the fuel 
supply to the main burner. Furthermore, if for 
some reason the main burner generates an ex 
cessive amount of heat, both elements of the ther 

This helps to increase the speed with 

same temperature, and the thermostat will act 
to turn of the supply of fuel to the main burner 
and thus avoid danger incident to Overheating of 
the furnace or heater. - 

I claim as my invention: 
1. A thermostatic device including a support, 

a burner mounted on said support, a thermostat 
comprising a pair of strips of similar metal hav 
ing their opposite ends rigidly secured to each 
other and having one of the ends of said strips 
secured to said support with one of said strips 
facing said burner and positioned between said 
burner and the other strip to shield" said other 
Strip from the heat of said burner, means for 
directing a current of cooling air to said other 
strip to dissipate heat therefrom, and means con 
nected with the other end of said strips for trans 
mitting movement of said other end when said 
strip facing said burner becomes heated to a 
greater extent than said other strip. , 

2. A thermostatic device including a support 
having an air passage therein, a burner mounted 
on said support, a thermostatic device including 
a pair of Strips of similar metal extending sub 
stantially parallel to said burner with one of said 
strips facing said burner and interposed between 
Said burner and said other strip to shield said 
other strip against the heat of the burner, the 
intermediate portion of said strips being spaced 
apart, means for securing one end of said two 
connected strips to said support at one side of 
Said air passage therein, whereby cool air flow 
ing in said passage will act on said other strip, 
and means connecting with the other end of said 
connected strips to transmit movement of said 
strips when said strip facing said burner becomes 
heated to a greater extent than said other strip. 

3. A thermostatic device including a support 
having an air passage therein, a burner mounted 
on Said support, a thermostatic device including 
a pair of strips of similar metal extending sub 
stantially parallel to said burner with one of said 
Strips arranged closer to said burner than said 
other strip, means for securing one end of said 
connected strips to said support, said air passage 
conducting cool air into contact with said other 
Strip, and means connected to the other end of 
said connected strips for transmitting move 
ment of said end of said strips when said strip 
adjacent to said burner becomes heated to a 
greater extent than said other strip. 

4. A thermostatic device including a support 
having an air passage therein, a burner mounted 
on said support, a thermostatic device including 
a pair of Strips of similar metal extending sub 
Stantially parallel to said burner with one of said 
Strips arranged closer to said burner than said 
other strip, means for securing one end of said 
connected strips to said support, said air passage 
having a branch conducting air to said burner 
and another branch conducting air into contact 
With said other strip for cooling the same, and 
means connected with the other end of said con 
nected elements for transmitting motion result 
ing from the heating of said strip adjacent to said 
burner to a greater extent than said other strip. 

5. A thermostatic device including a support 
having an air passage therein, a burner mounted 
on said support, a thermostatic device including a 
pair of strips of similar metal extending sub 
stantially parallel to said burner with one of said 
Strips arranged closer to said burner than said 
other strip, means for Securing one end of said 
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4. 
connected strips to said support, an arm secured 
to the other end of said connected strips and of 
greater length thaneither of said strips for trans 
mitting and amplifying movement of said other 
end of said strips, said arm being arranged in said 
air passage, said air passage conducting cool air 
to said other strip and cooling said arm. 

6. A thermostatic device including a support 
having an air passage therein, a burner mounted 
on said support, a thermostatic device including a 
pair of strips of similar metal extending substan 
tially parallel to said burner with One of said 
strips arranged closer to said burner than said 
other strip, means for Securing one end of said 
connected strips to said support, said air passage 
conducting cool air into contact with said other 
strip and also conducting air to said burner, and 
means arranged in said air passage and con 
nected to the other end of said connected strips 

20 for transmitting movement of said end of said 
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strips when said strip adjacent to said burner be 
comes heated to a greater extent than said other strip. 

7. A thermostatic device including a support, 
a thermostat comprising a pair of strips of simi 
lar metal having their opposite ends rigidly se 
cured to each other and having one of the ends 
of said strips secured to said support, a burner 
arranged adjacent to said thermostat with one of 
said strips of the thermostat facing said burner 
and positioned between said burner and the other 
strip to shield said other strip from the heat of 
said burner, means for directing a current of 
cooling air to said other strip to dissipate heat 
therefrom, and means operated by the other end 
of said strips for transmitting movement of said 
other end when said strip facing said burner be 
comes heated to a greater extent than said other strip. 

wILLIAM s. GoRDON, JR. 
  


