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Patented June 10, 1952 2,600,252 

UNITED STATES PATENT OFFICE 
2,600,252 

SAFETY CONTROE, APPARATUS FOR 
GASEOUS FUEL BURNERs 

Herbert J. Long, New York, N.Y., assignor, by 
mesne assignments, to G. E. S. Devices Corp., 
New York, N. Y., a corporation of New York 
Application May 27, 1946, Serial No. 672,645 

(C. 158-124) 5 Claims. 
1. 

The present invention relates to safety con 
trol apparatus for gaseous fuel burners and is 
more particularly directed toward automatic 
pilot control for a main fuel burner such as in 
a cook Stove, Owen or furnace. 
The present invention aims to provide con 

trols for gaseous fuel burners which make it pos 
sible, on opening of a main valve, to supply fuel 
to a pilot burner and concurrently with the 
Opening of the main valve to connect into a cir 
cuit an electric ignition device, such as a re 
Sistance coil adjacent the pilot burner where 
upon the ignition device immediately lights the 
pilot. At the same time that the main valve 
is Opened it admits gas to a normally closed sole 
noid valve which controls the flow of fuel to a 
main burner. 
Within a very short time after the ignition 

circuit has been energized the pilot burner lights 
and heats a thermal element, causing it to ex 
pand, and the expansion of this thermal element 
operates a circuit changing device such as a sim 
ple switch blade to open the ignition circuit and 
close the circuit for the Solenoid whereupon the 
Solenoid valve (unless other circuit opening de 
vices are functioning to open the circuit) will 
open so that fuel can flow to the main burner for 
ignition by the pilot burner. 

According to the present invention the main 
valve for cooking burners is preferably a valve 
of the type by which the aimount of fuel flowing 
to the main burner can be regulated so as to 
vary the height of the flame, this variation in 
flame height taking place without affecting the 
circuit conditions. 
A further object of the present invention is to 

provide a pilot burner for gaseous fuel burners 
which employs electrical energy for ignition pur 
pOSes for Only a very short time whereupon the 
ignition device is disconnected from the circuit 
So that it has negligible energy consumption and 
a very much longer operating life than ignition 
Coils continuously in circuit. A further object 
of the invention is to so arrange the parts that 

- their operation is not affected in any substan 
tial manner by varying ambient temperatures. 
A further object of the invention is to so lo 

cate the pilot control parts relative to the main 
burner that they are protected against injury 
by heat produced by the main burner. 
Other and further objects will hereinafter ap 

pear as the description proceeds. 
The accompanying drawings show, for purposes 

of illustrating the present invention, an embodi 
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being understood that the drawings are illus 
trative of the invention rather than limiting the 
Sale. - 

In these drawings: ... .". 
Figure 1 is a top plan view with parts in Sec 

tion illustrating a gaseous fuel burner with as 
Sociated safety controls; . . . . . . . 

Figure 2 is a side elevational View of the con 
trolling apparatus taken in the direction of the 
arrow 2 of Figure 1; . 
Figure 3 is a section taken on the line 3-3 of 

Figure2; 
Figure 4 is a section taken at an enlarged 

scale on the line 4-4 of Figure 1: ... 
Figure 5 is a wiring diagram for an Oven con 

trol and . . . . 

Figure 6 is a schematic illustration of a gas 
fired furnace installation. - . . . 

A conventional gaseous fuel burner is indi 
cated at 0 and the venturi for Supplying the 
mixture of gas and air at . The gas is Sup 
plied through a normally closed Solenoid valve 
indicated at 2. The Solenoid valve receives, gas 
through a passage 3 from the casing 4 of a 
main gas valve having a control spindle indi 
cated at 5 and gas inlet 6. The valve may be 
of the “on' and 'off' type adapted to be fully 
open or fully closed, or may, as shown here, be 
a variable opening valve, so that variable amounts 
of fuel may be supplied to the main burner when 
the solenoid valve permits the flow of fuel. The 
valve 4 is also connected through a tube 
With a metal block 8 which in turn is connected 
through a tube 9 and elbow 20 with a pilot 
burner 2. The gas flow is controlled by an 
adjustable screw 2. This burner extends ad 
jacent the main burner 0 and has a port 22 for 
projecting a lighting flame toward the main 
burner. 
The spindle 5 of the main gas valve is here 

shown as grounded to the stove or furnace and 
is adapted, when turned out of the valve clos 
ing position, to engage a contact 25, which will 
ground a lead 26 from the secondary of a low 
voltage transformer T, so that whenever the gas 
valve is opened the transformer secondary is 
grounded to the burner control. The other side 
of the transformer is connected by a wire 27 with 
a terminal 28 insulatedly supported on a bracket 
29 carried by the block 8. Lighting circuits may 
be directly connected without transformer, in 
which case all conducting parts are insulated 
from the burner. The terminal 28 carries a 
downwardly extending contact spring 30 pass 

ment in which the invention may take form, it 55 ing between a “cold' contact 3 and a "hot" con 
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tact 32 and biased toward the latter. The 'cold' 
contact 3 is carried by an angular piece of sheet 
metal 3' insulatedly supported from the bracket 
29. The block 8 also supports a bracket 33 
which, as more clearly shown in Figure 4, sup 
ports two bushings 34 and 35. The bushing 34 
is insulated as indicated and connected through 
a strap 36 with the bracket 3. The bushing 35 
is grounded to the bracket 33. The bushings 34 
and 35 are adapted to receive pins 37 and 38 
which are Secured to heat resisting insulators 
39 and 40 by bolts 4f and 42. A resistance coil 
43 is secured to these bolts so that when the 
Switch blade 30 is in engagement with the “cold' 
contact 3, the ignition coil .43 is energized. 
When the device is cold the ignition coil is in 

circuit So that aS soon as the main vaive is shifted 
to open the gas passages to supply gas to the pilot 
burner, current flows through the ignition coil 
43 which is opposite ignition ports A4 in the pilot 
burner 2 thereby igniting the gas both as the 
ignition ports 44 and the pilot port, 22. The 
flames produced at the ignition ports 44 are 
preferably Small bead-like flames which heat the 
inside of the bent portion of a horse-shoe or 
U-shaped thermal - element 45. This thermal 
element may conveniently be made in the form 
of a heat resistant metal tube with relatively 
"thin Wall (Figure 4) and it has the center of the 
bend close to the pilot burner 2. Ambient ten 
perature changes do not change adjustments. 
The free end 46 of the thermal element 45 

carries an adjustable element 3 which is...in con 
tact with the contact spring 39 when the parts 
are cold and holds the 'cold' contact closed. 
The heating of the inside of the bent portion 

of the thermal element 45 causes it to expand 
rapidly. The temperature of the remainder of 
the tubular element 45 is substantially unaffected 
"as it has a heat radiating capacity much greater 
than the rate of heat Supplied from the Small 
bead-like flames. Thereupon the free end 46 of 

: the thermal element is shifted to the right, as 
viewed in . Figure 1. This allows the contact 
Spring 3 to move to and engage the 'hot' con 

: tact-32. This movement first opens the ignition 
coil circuit but as ignition has already occurred 
flame propagation in the pilot burner continues. 
The circuit is then...established from the contact 
spring 30 to the 'hot' contact 32 and then 
through a bracket 48 through a wire 49 leading 
to the Solenoid 59 so that the solenoid gas Valve 
is opened to supply fuel to the main burner. 
Where it is desired to use the present safety 

: control for fuel burners in connection with an 
Owen control, the Wiring leading to the Solenoid 
may include a time clock 5 adapted to close a 

: circuit at a designated time and reopen it at a 
later designated time, and a thermoStatic regur 
lator 52. With this arrangement it is possible 
to set the cock for the time for the OWein to be 
'on' and 'off,' set the oven temperature regul 
lator, for the desired over temperature, and turn 

: on the gas by the main valve, whereupon the 
pilot is automatically lighted and the ignition 
circuit is turned off. Full control of the oven 
temperature and tinning is then Secured without 
further: attention. 

In Figure 6 the burner of a gas fired furnace 
or boiler is shown at 68. Flow of gas to it is 
under the control of a solenoid valve 6d. A Small 
"solenoid valve 62 is connected into the gas line 
ahead of valve S. The valve $2 controls flow 
of gas to a pilot burner 63 associated with an 
electric ignition coil 64 and a change-over Switch 
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65 in a manner similar to that above described. 
The power circuit 66 is connected to the valve 
62 and ignition coil so that they are energized 
as soon as the switch 6 is closed. The change 
over switch 65 then connects in the circuit for 
Solenoid valve 6 and this valve opens, provided 
the controls indicated at 68a, 68b and 68c are 
closed. These controls may include condition 
controls such as a room thermostat, a low Water 
cut off, a high limit control, aquastats, preSSure 
stats, etc. A neon indicator light 69 acroSS the 
Solenoid valve shows that the pilot controls have 
operated. This light may be remotely placed 
if desired. 

If at any time for any reason the pilot should 
be extinguished, the heat energy in the tubular 
therinal element 45 will be quickly dissipated 
and it will shift the change-over Switch to open 
the solenoid circuit to extinguish the main 
burner and close the ignition circuit to reignite 
the pilot flame so that proper operating .Con 
ditions Will be re-established. Should the ig 
inition coil burn out or fail for any reason, it is 
possible to light, the pilot by a natch or taper, 
whereupon the device operates except for:auto 
matically re-lighting just as though it had been 
lighted automatically. 
The ignition devices and thermal element are 

preferably placed somewhat below the main 
burner so as not to be in the main flame Zone. 
While they will receive some radiant heat from 
the burner and gradually heat up while the main 
burner is in operation, such heating causes no 
functional change in the operation of the control 
device except for the expansion of the parts 
which may require a somewhat longer time after 
extinguishment of the main flane before closing 
of the Solenoid valve. In as much as the pilot 
control can be placed remote from the burner, 
it is possible to mount these controls in any con 
venient place in the stove Or, furnace and employ 
a pilot tube with Suitable ports. So that the fame 
initiated at the ignition device can be propagated 
all the Way to the pilot port. 

Since it is obvious that the invention may be 
embodied in other forms and constructions with 
in the scope of the claims, I wish it to be under 
stood that the particular form shown is but One 
of these forms, and various inodifications and 
changes being possible, I do not otherwise limit 
myself in any way with respect thereto. 
What is claimed is: 
1. A gas pilot operated circuit controller, Com 

prising a support, a pilot burner tube having 
ignition flame ports and a pilot port in fiane 
propagating relation with the ignition flame 
ports, the pilot tube being fixedly carried by 
the support, a U-shaped thin-walled tube made of 
homogeneous, thermally expansible heat-resis 
tant metal so that its shape does not change Sub 
stantially with change of ambient temperature, 
the U-tube being secured at One end to the Sup 
port and having the other end free and having 
the bend of the U about the ignition flame ports, 
an electric switch carried by the Support having 
two spaced relatively fixed contacts and a mov 
able contact adapted to be connected to one side 
of a current source and biased toward one of 
the fixed contacts, means carried by the free 
end of the U-shaped tube for holding the now 
able contact in engagement with the other fixed 
contact when the tube is at a uniforn tempera 
ture throughout its length, a resistance' coil car 
ried by the support, disposed opposite the igni 
tion flame ports and connected to the Said other 
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fixed contact for energization therethrough, the 
concave part of the bent U-shaped tube being 
closely adjacent the ignition flame ports so that 
flame may impinge thereon and heat it to a sub 
Stantially higher temperature than the outer 
part of the bent U-shaped tube and cause the 
flexure of the bent U-shaped tube to move its 
free end in a direction and amount to cause the 
biased movable contact to open the circuit to 
the resistance coil and establish a circuit con 
inection with the first mentioned fixed contact. 

2. A controller as claimed in claim 1, wherein 
the U-shaped tube is in a horizontal plane and 
the pilot tube extends upwardly from the support 
past the U-shaped tube. 

3. In combination, a gas pilot operated circuit 
controller in the form of a preassembled unit 
and Comprising a Support, a pilot burner tube 
having ignition flame ports and a pilot port in 
flame propagating relation with the ignition 
flame ports, the pilot tube being fixedly carried 
by the Support, a U-shaped thin-walled tube 
made of homogeneous, thermally expansible heat 
resistant metal So that its shape does not change 
Substantially With change of ambient tempera 
ture, the U-tube being secured at one end to the 
Support and having the other end free and hav 
ing the bend of the U about the ignition flame 
ports, an electric SWitch carried by the Support 
having tWO Spaced relatively fixed contacts and 
a movable contact adapted to be connected to one 
side of a current Source and biased toward one 
of the fixed contacts, means carried by the free 
end of the U-shaped tube for holding the movable 
Contact in engagement with the other fixed con 
tact. When the tube is at a uniform temperature 
throughout its length, and a resistance coil car 
ried by the Support, disposed opposite the ignition 
flame ports and connected to the said other fixed 
contact for energization therethrough, the con 
cave part of the bent U-shaped tube being closely 
adjacent the ignition flame ports so that flame 
may impinge thereon and heat it to a substan 
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tially higher temperature than the outer part 
of the bent U-shaped tube and cause the flexure 
of the bent U-shaped tube to move its free end in 
a direction and amount to cause the biased mov 
able contact to Open the circuit to the resistance 
coil and establish a circuit connection with the 
first mentioned fixed contact, an upwardly burn 
ing main burner above the circuit controller So 
as to direct its fame above the controller, the 
main burner being in flame propagating rela 
tion. With the pilot port of the pilot tube, and a 
normally closed, solenoid operated valve for con 
trolling flow of gas to the main burner and elec 
trically connected with said first mentioned fixed 
contact. 

4. The combination of claim 3 having a variable 
opening main valve for controlling gas Supply 
to the Solenoid valve and to the pilot burner, and 
a Switch operable by the main valve for ener 
gizing the circuit controller When the main valve 
is open. 
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5. A gas pilot operated circuit controller com 

prising a Support, a U-shaped tube composed of 
honogeneous thermally expansible, heat-resis 
tant metal So that its shape does not change sub 
stantially with change in ambient temperature, 
the U-tube being secured at one end to the Sup 
port and having the other end free, a pilot burner 
carried by the support and having ignition flame 
ports within the U and a pilot port in flame 
propagating relation with the ignition flame 
ports, an electric switch carried by the support 
having two spaced relatively fixed contacts and 
a movable contact adapted to be connected to 
One Side of a current source and biased toward 
One of the fixed contacts, means carried by the 
free end of the U-shaped tube for holding the 
movable contact in engagement with the other 
fixed contact. When the tube is at a uniforn 
temperature throughout its length, a resistance 
coil carried by the Support, disposed opposite 
the ignition flame ports and connected to the said 
other fixed contact for energization therethrough, 
the concave part of the bent U-shaped tube being 
closely adjacent the ignition fame ports So that 
flame may impinge thereon and heat it to a sub 
stantially higher temperature than the Outer 
part of the bent U-shaped tube and cause the 
flexure of the bent U-shaped tube to move its 
free end in a direction and amount to cause the 
biased movable contact to open the circuit to the 
resistance coil and establish a circuit connection 
With the first mentioned fixed contact. 
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