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This invention relates to safety control appa 
ratus for gaseous fuel burners embodying con 
trol relays of the bimetallie type. 
Gaseous fuel burners are often arranged to 

be ignited by electric or other ignition means 
which is energized or otherwise rendered oper 
able sometime prior to the passage of fuel to 
the main burner. In the event that ignition 
does not occur within reasonable time, it is 
important that the fuel supply be automat 
ically shut of so that hazardous conditions do 
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not arise. One of the objects of this inven- . 
tion is to ensure automatic shut-off of the fuel 
supply if ignition does not occur. 
Another object of the invention is to render 

the Safety means directly, responsive to the pres 
ence or absence of a fame at the burner. 
Another object of the invention is to con 

struct the device of few parts which will be sim 
ple in design and dependable in operation, 
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screws 28 carried by the clamp 20. A portion 
30 of the bimetal strip 2 projects beyond the 
clamp 20 and is thereby adapted to be exposed 
to a flame. Extending from adjacent the end 
of the bimetalic strip 26 within the housing 
O is a flexible conductor 32 having its opposite 

end anchored in position on the portion 4 of the 
housing. The flexible conductor 2 is insulated 
from the housing 10 by a strip 34 of insulating 
material interposed between the conductor 2 
and the housing O. A terminal 36 projects 
through both the conductor 32 and the insula 
tions to the exterior of the housing 0 and 
serves to secure the parts together by engage 
ment with a nut 38. Preferably, a bushing 4 
of insulating material is interposed between the 
nut 8 and the exterior face of portion 4 of the 
housing 0 to provide the necessary insulation. 

Other objects and advantages will become ap- . 
parent from the following description taken in 
connection with the accompanying drawing, 
wherein: 

Fig. 1 is a plan view of the control relay of 
this invention; . . 

Fig. 2 is a longitudinal sectional view of the 
relay; 

Fig. 3 is an enlarged cross-section taken on 
the line 3-3 of Fig, l; and ... 

Fig. 4 is a diagrammatic view of the safety 
control apparatus embodying the control relay. 

Referring more particularly to the drawing, 
the control relay may comprise a housing O of 
sheet metal or other suitable material shaped in 
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A second bimetallic element 42 is provided in 
the housing 0 and located opposite the con 
ductor 32. The bimetallic element 2 has one 
end anchored to the portion 6 of the housing 
to by being secured to an insulating block 44 
thereon. A terminal 6 extends through the 
bimetallic element 42 and insulating block 4 to 
the exterior of the housing 0, and is secured 
by means of the nut 40 engaging with an in 
sulating bushing 50 carried by the terminal 4. 
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the form of a rectangular box having a side 
portion 2 and top and hottom portions 4 and 

respectively. The three portions named may 
be connected by an end pertion is and provided 
with a bifurcated projectin 20 at the opposite 
end which projects from the housing proper to 
form a clamp. If desired, the section 2 of the 
housing 10 adjacent the clamp 20 may be re 
duced in width by bending the bottom in 
Wardly intermediate its ends forming a shoulder 
portion 22. The terms "top," "bottom" and 'side" 
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are purely relative and do not necessarily indi 
cate any particular position the box will occupy 
in use. As will be apparent from the foregoing 
description, one side of the housing O is left 
open and may be closed after assembly of the 
interior parts by a plate 24 to provide a dust 
proof housing. w 

A bimetal strip extends within the reduced 
section of the housing and is secured by 

50 

The bushing 50 serves to insulate the terminal 
46 and nut 48 from the housing 0, . 
A flexible conductor 52 is positioned between 

the bimetallic element 42 and the portion is 
of the housing 0 and is anchored at one end 
to the housing by a terminal 5. Preferably, the 
insulating block 44 is provided with a reduced 
extension 56 which the conductor 52 partly over 
lies. The terminal 54 extends through the con 
ductor 52 and insulating extension 56 to the 
exterior of the housing 0, and is secured by 
means of the nut 58 engaging with an insulat 
ing bushing 80 carried by the terminal 5. As 
in the previous instances, the bushing serves to 
insulate the terminal 54 and nut 58 from the 
housing 0. w 
The bimetallic element 42 and the flexible 

conductor 52 terminate at their free ends adja 
cent the shoulder 22 of the housing 0. Inter 
posed between these free ends is the free end 
of a flexible conductor 2 which extends beyond 
the shoulder 22 into the reduced section 2 of 
the housing and is anchored to the portion 
thereof by a terminal 4. An insulating strip 
BB is interposed between the conductor 2 and 
the interior face of portion B of the housins. 
The termina B4 projects exteriorly of the house 



ing and is secured in position by means of a 
nut 8 engaging with the usual insulating bush 
ing carried on the terminal 4. 

Suitable contact making and breaking means 
are provided for the bimetallic elements 2 and 
42. A contact button 72 has a threaded end 
projecting through the bimetallic element 
fren which it is insulated by an insulating bush 
ing 7 on one side thereof. The button 2 is in 
good electrical contact with the free end of 0. 
conductor 2 which is insulated from the bimetal 
lic element by an insulating washer inter 
posed therebetween. The parts described any 
be secured together by means of the nut en 
gaging with the threaded end of the contact ele 
ment or button . . 
A contact button has a threaded end pro 

jecting through the free end of the bimetallic 

S 

element 42, and through the free ends of the flex 
be conductors and ot. The timetallic element 42 and the flexible conductor are engaged in 
good electrical coatact at their free ends and are 
insulated fron button PO by an insulating.bush 
ing 2 earried on the contact button it. The flex 
ble conductor 2 is insulated from both the bi 
metalie element 2 and the flexible conductor 2 
by an insulating washer 4 but is in electrical 
contact with the contact button D. The parts 
described may be secured in position by means 
of the nut engaging with the threaded end of 
the contact button . 
The safety control apparatus for a gaseous fuel 

burner embodying the control relay described may 
be arranged as shown in Fig. 4. In this arrange 
ment a transformer has its primary coil 92 
eonnected to a source of current supply and its 
secondary coil 84 connected at one end to the 
terrainal of a switch. 9. In this instance, the 
switch 98 may be carried by the operating handle 
of a thernostat having a main valve control 
ling the flow of gaseous fuel through the conduit 
l. The other terminal of the switch of ther 
mostat OB carries a wire 2 connected to one 
terminal of an electromagnetic fuel valve 4 con 
trolling the flow of fuel through the conduit 
after the main fuel valve is opened. The elec 
tromagnetic fuel valve 4 may be of any well 
known form comprising a solenoid serving to 
maintain the valve closed when deenergized. 
The other terminal of the electromagnetic valve 
4 is connected to a wire which is connected 

at one end to a suitable electric ignition device 
indicated diagrammatically at . In this in 
stance the ignition device may be in the form of 
an electric resistance igniting coil positioned 
within the oven or other chamber of a domestic 
range, a portion of which is shown diagrammati 
cally at . The opposite end of the ignition coil 

is cohfhected by a wife 2 to one end of a 
resistance call 4, the other end of which is con 
nected by a wire to the terminal 6 of the 
control relay. 
The terminal 4 of the control relay, which 

is electrically connected to terminal 4 thereof, 
carries a wire which is connected to the op 
posite end of the secondary 4 of the transformer 
O). The conduit D conveys gaseous fuel fron 
a source of supply to a b r 2 connected 
thereto and which may be positioned within the 
oven or other chanaber in position to be ig 
alted by the ignition coll f. 

In order to permit the ignition coil to reach 
igniting temperature before any fuel flows iron 
the burner , means are provided to maintain 
the electromagnetic valve 4 in closed position 
for a predetermined period of time after the ini 
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tion coil it has become energized. Accordingly, 
a time delay relay is provided temporarily to hunt 
the coil of the electromagnetic valve and pro 
vent the valve from opening until after a pre 
determined period of time. 
The time delay relay, in this instance, is in the 

form of a mercury switch 22 having one terminal 
connected by a wire 24 to the wire 2 and the 
other terminal thereof connected by a wire 2 to 
the wire . The mercury switch 22 is pref erably of the type having a spected time delay 
period upola opening and an taneous clos 
ing and is arranged to be n ally closed. 
Switches of this type are disclosed in tNo. 
1778,439 and 2,224,873 among others, to which 
reference may be had for a fuller description. 
The operating coll 2 for the mercury switch 

may be connected at one end by a wire 80 
to the wire f and at the other end to the 
2 by a wire f32. 
The prodecting end 80 of the bimetallic strip 

2 of the control relay projects into the oven 
adjacent to the burner 2 and is thereby ex 
posed to the burner flame. The contacts T2 and 

of the control relay are normally open and, 
in the absence of a flame at the burner D, the 
Current flowing through the binetallic strip 4 
heats it and causes it to warp sufficiently to close 
the contacts 2 and . When, however, the end 

of the bimetallic strip 2 is heated by the 
burner fame, this strip also warps and causes 
the contact 72 to retain open circuit relation with 
the contact 8). 
This ability of the contact making and break 

in device to assume different positions depend 
ing on the presence or absence of a flame at the 
burner - f2) is made use of in this invention to 
provide safety control for the burner. To this 
end, the terminal of the relay is connected 
by a wire f4 to the wire 2 and the terminal 
4 is connected by a wire 3 to the wire I. 

Closing of the contacts and 72 will thus com 
plete a shunt around the electromagnetic fuel 
Wave f. - 

The operation of the device is as follows: 
ovement of the main switch II to closed posi 

tion will cause the main fuel valve in conduit 
to be opened. Current in the secondary circuit 
then flows through the wire 02 to the electro 
magnetic fuel valve 04 which remains closed due 
to the shunt of the mercury switch 22 which is 
normally closed. The current through the wires 
2 and 2 of the shunt continues through the 

wire to the ignition coil fi and through the 
wire 2, resistance coil 8 and wire ff to ter 
minal 4 of the control relay. The current passes 
by way of conductor 2 through the bimetallic 
strip 2 of the relay to the terminal 4 and thence 
through wire connected thereto, bact to the 
secondary 4 of the transformer OD, thus con 
pleting the secondary circuit. The current in this 
circuit heats the ignition coil 8 to ignition ten 
perature and, at the expiration of the predeter 
mined delay period, the mercury switch 22 opens 
and renoves the shunt from the electromagnetic 
fuel valve 4. Upon energization of this valve 
and movement thereof to open position, fuel then 
passes to the burner 2 where it is ignited by the ignition coll . 
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During this cycle of operation the current is 
heating the bimetallic strip 42 of the relay and 
causing it to warp, moving the contact D toward 
the contact 2. However, assuming that ini 
tion of the burner fall has occurred in normal 
operation, the fame therefrom is concurrently 
heating the projectins end I of the bimetal 
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strip 26 causing the strip to Warp and move the 
contact 72 thereon away from the contact 80. 
Hence, the circuit through the wires 34 and 36 
which would shunt the electromagnetic valve 
iO4 remains incomplete and passage of fuel to 
the burner 20 is not interrupted. 
In the event that ignition does not occur at the 

burner, no heat will be applied to the projecting 
end 30 of the bimetallic strip 26 and no movement 
will occur to change the position of the contact 
72. The bimetallic strip 42 which is heated by the 
current in the secondary circuit will move suffi 
ciently to engage contact 80 with contact 72 and 
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close the circuit through the wires 34 and 36. 
When this shunt is thus completed, the electro 
magnetic valve 04 moves to closed position, con 
sequently shutting off the supply of fuel to the 
burner 2. 

It will be apparent in such systems that if the 
control relay were absent and the ignition coil 
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failed to ignite the burner, the gas would continue 
to flow thereto until such time as it was dis 
covered and shut off. Under Such circumstances 
it is conceivable that the gas flowing from the 
burner would be ignited from Some outside source 
and cause a serious explosion. With the safety 
control apparatus of this invention in operation, 
the unburned fuel can only escape for a short pe 
riod until the electromagnetic valve is deener 
gized by the shunt and becomes closed, where 
upon the fuel Supply is cut off. w 

in the event that the gas supply should fail 
during the normal operation of the Oven and is 
resumed after a short period without ignition oc 
curring, fuel would flow only until the control 
relay operates and closes the electromagnetic 
valve. In the latter instance, sufficient time would 
have to elapse to permit the projecting end 30 
of the bimetallic strip 26 to cool but the opera 
tion is certain to occur with the Safety control 
of this invention. 

claim: 
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1. In a safety control apparatus for gaseous fuel 
burners connorising a normally closed solenoid 
valve preventing the supply of fuel to the burner, 
electric ignition means for said burner in circuit 
with said valve, means for energizing said igni 
tion means and valve to produce a flame at the 
burner, an automatic time-delay device electri 
cally connected to said valve for causing said 
valve to remain unactuated for a predetermined 
period following energization of said circuit, said 
device including an initially closed switch which 
opens after a predetermined time-delay and resets 
substantially, instantaneously upon deemergiza 
tion of said circuit, a temperature responsive ele 
ment connected in series circuit with said ignition 
means and valve to be heated upon energization 
thereof, a second temperature responsive element 
heated by the presence of a burner flame, and 
relay Contacts carried by said elements and con 
nected in parallel circuit with said valve, said con 
tacts being normally open and operable to closed 
position for causing deemergization of said valve 

... when only the first said element is heated. 
2. In a safety control apparatus for gaseous 

fuel burners comprising a normally closed sole 
noid valve preventing the supply of fuel to the 
burner, electric ignition means for said burner in 
circuit with said valve, means for energizing said 
ignition means and valve to produce a flame at 
the burner, an automatic time-delay device elec 
trically connected to said valve for causing said 
valve to remain unactuated for a predetermined 
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period following energization of said circuit, said 
device including an initially closed switch which 
opens after a predetermined time-delay and re 
sets substantially instantaneously upon deener 
gization of said circuit, a bimetallic element con 
nected in series circuit with said ignition means 
and valve to be heated upon energization there 
of, a Second bimetallic element supported to be 
heated by the ourner flame, said elements being 
movable in the same direction when heated, and 
relay contacts carried by said elements on op 
posing Surfaces thereof and connected in parallel 
circuit with said valve, said contacts being nor 
mally open and relatively movable to closed posi 
tion for causing deemergization of said valve when 
only the first said element is heated, but being 
jointly movable to retain open contact relation 
when both said elements are heated. 

3. A control relay Comprising a housing, a tem 
perature responsive element mounted for move 
ment in said housing and having a portion ex 
tending exteriorly thereof for exposure to the 
heat of a burner, a contact carried on the inner 
end of said element and electrically insulated 
therefrom, a second temperature responsive ele 
ment mounted for movement in said housing, a 
contact carried by said second element and elec 
trically insulated therefron, said contacts being 
movable into and Out of operative engagement 
upon movement of the associated elements, means 
for conducting electric current from a source of 
supply through said second element and being 
electrically insulated from said housing, said ele 
ment thereby becoming heated for changing the 
position of the contact carried thereby and caus 
ing said operative engagement unless the first 
said element is heated, and means electrically 
insulated from the housing for conducting said 
Current from said elements in one position of the 
contacts. 

4. A control relay comprising a housing, a tem 
perature responsive element mounted interme 
diate its ends in the housing and having a por 
tion extending exteriorly thereof for exposure 
to the heat of a burner, a contact carried on 
the inner free end of said element and electrically 
insulated therefrom, a flexible conductor asso 
ciated with said contact within said housing and 
electrically insulated from said housing and said 
element, a second temperature responsive element 
mounted at one end thereof in said housing, a 

- contact carried on the free end of said second 
: element and electrically insulated therefrom, said 
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last recited contact being movable into and out of 
Operative engagement with the first said contact 
by movement of the free end of said second ele 
ment, a flexible conductor electrically connected 
to the free end of said second element and elec 
trically insulated from said housing, means for 
establishing an electric circuit through said sec 
Ond element and the conductor connected there- . 
to, said means being electrically insulated from 
the housing and adapted to heat said second ele 
ment for causing engagement of said contacts un 
less the first said element is heated, a flexible 
conductor associated with the last said contact 
and insulated from the second element and said 
housing, and means electrically insulated from 
and secured to said housing and associated with 
the flexible conductors for said contacts to con 
duct electric current from the housing when said 
contacts are engaged. 

SAMUEL G. ESE IN. 


