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My invention relates to automatic control 
mechanism for fluid fuel burners and the like 
and is directed more particularly to improve 
ments in temperature responsive control appa 
ratus having novel and unusual Safety features 
incorporated therein. 

Referring broadly to the art, fuel burners are 
usually controlled primarily by a thermostat in 
conjunction with a safety pilot or electrical ig 
nition means and some type of combustion re 
sponsive device for stopping the burner if flame 
does not appear upon starting or upon flame fail 
ure at any time during Operation. Thermal tim 
ing devices are commonly used to interrupt the 
starting circuit of the burner and put the burner 
under control of a holding circuit through the 
thermostat and combustion responsive device. In 
the past also, Safety shutdown devices requiring 
manual reset have been used to deemergize the 
control system in the event of flame failure. 
My invention contemplates the use of a ther 

mopile combustion responsive device in some 
forms of the invention wherein operation of the 
burner becomes dependent on the thermopile 
after starting of the burner. My invention also 
contemplates the distinct improvement of in 
stantaneously shutting down and automatically 
locking out the system in the event of flame fail 
le. 
These and other improvements characterize 

my invention as well as the accomplishment of 
the ends set forth in the following objects. 
A primary object of my invention is to provide 

a control device for a fuel supply device which is 
moved to one position in response to manual or 
cQndition responsive means and is maintained in 
that position dependently upon a thermopile 
mechanism. 
Another object of my invention is to provide a 

control system of the type described embodying 
simplicity and economy of construction and ca 
pable of safely and efficiently adapting itself to 
all Operating contingencies thus providing those 
employing it with greater security and requiring 
only a minimum of attention from them. 
Another object of my invention is to provide in 

a system of the type described, an instantaneous 
lockout device for shutting down the system in 
the event of flame failure, the device being so 
incorporated in and cooperating with the sys 
tem that safety shutdown does not occur except 
in the event of such a contingency as would call 
for inspection and possibly repair of the System. 
Another object of my invention is to provide 

a control system for a heating apparatus wherein 

(C 58-28) 
a thermostat moves a relay device to a starting 
position of a fuel supplying device and the relay 
device is maintained in position by current gen 
erated in a thernopile. 
Another object is the provision of improved and 

reliable safety mechanism for fuel control Sys 
tems and the like. 

Figure 1 is a diagrammatic view of One form 
of my improved control and wiring arrangement, 

Figure 2 is a diagrammatic view of a second 
form of my improved control and wiring ar 
rangement, 
Figure 3 is a diagrammatic view of a third form 

of my improved control and wiring arrangement, 
and 

Figure 4 is a diagrammatic view of a fourth 
form of my improved control and wiring arrange 
ment. 
Referring to Figure 1 of the drawings I have 

shown a form of my invention adapted for appli 
cation to a fluid fuel burner and employing a 
combustion responsive device comprising a ther 
mopile. Numeral indicates the fuel burner 
which is of the gun type having its nozzle extend 
ing through the wall of a furnace or boiler indi 
cated at 2. Numeral 3 indicates a constantly 
burning pilot burner as conventionally used with 
fluid fuel burners and adjacent the burner 3 is 
a temperature responsive bimetal safety Switch 
of the type commonly used with pilot burners. 
The switch 4 is closed at all times except in the 
event of the extinguishment of the pilot burner. 
The burner is driven by an electric motor and 

my entire control System is supplied with power 
from electrical conductors 6 and . Numeral 8 
represents a step-down voltage transformer 
which may be of conventional type having a pri 
mary winding 9 connected to the fit COs 
ductors 6 and 7 by wires fo and if respectively 
as shown. The transformer 8 has a secondary 
2 for supplying power at suitable voltage for the 
various elements of my control system. 
The system is primarily controlled by a thermo 

stat 5 which may be of conventional type and is 
preferably located in spaces being supplied with 
heat from the furnace or boiler indicated at 2. 
The thermostat 5 has a movable switch arm 6 
adapted for closing an electrical circuit through 
an associated fixed contact as shown. The oil 
burner f is additionally controlled by a mercury 
type boiler high limit switch indicated at 7. The 
Switch is controlled by a helical temperature 
responsive element f8 which is preferably located 
So as to be responsive to boiler water tempera 
tures and which keeps the switch 7 closed at 
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2 
all times except when the boiler water tempera 
ture reaches a relatively high temperature value 
at which it shuts down the burner. 

I employ a number of relays of conventional 
type in my control system which may be ener 
gized in response to the thermostat 5 for bring 
ing about various operating functions in my sys 
tem. Numeral 9 indicates a relay coil winding 
arranged to operate a switch 20. At 2 I have 
indicated a winding having an armature 22 asso 
ciated therewith and arranged to rotate the piv 
oted angular lever arm 23 about a pivot 24 when 
the coil winding is energized. The lever arm 23 
is biased in a counter-clockwise direction by a 
coll Spring 25 and carries an armature 26 ar 
ranged to engage with an electromagnet indicated 
at 27. The armature 26 is spaced from the arm 
23 by a resilient insulating member 28. The arm 
23 also carries a switch arm 29 which assumes 
closed position when the relay coil. 2 is energized. 
ASSociated With the electromagnet 2 is a coil 
winding 30 the ends of which are connected to a 
thermopile 3 by wires 32 and 33. The thermo 
pile 3 comprises a number of thermo-couple ele 
ments combined in the conventional manner for 
producing a thermopile and is arranged so as to 
be responsive to combustion within the furnace 
whereby the thermopile may produce an ener 
gizing current for the coil winding 30. One cor 
responding junction of each thermo-couple is of 
Course eXposed to furnace heat while the other 
junction is not. A lens 34 may be provided to 
concentrate heat upon the junctions exposed to 
furnace heat. While the thermopile 3 does not 
have Sufficient capacity to energize the winding 
30 enough to cause the armature 26 to be drawn 
upwardly it will cause the armature 26 to be held 
in the "in' position if it has been moved to that 
position by energization of the relay winding 2. 
Numeral 35 indicates another relay coil arranged 
to operate Switches 36 and 37 in the conventional 
manner and which is energized normally upon 
Switch 29 becoming closed. 
Numeral 38 indicates a thermal timer having 

an electrical heating resistance 39 associated 
therewith which I employ for producing a par 
ticular sequence of operation in my system. The 
thermal timer 38 comprises a snap acting bimetal 
SWitch element so arranged that a fixed contact 
0 is made when the timer is deemergized and a 

fixed contact 4 is made when the timer is ener 
gized, the movement of the bimetal element be 
tween the fixed contacts taking place with a snap 
action, by reason of permanent magnets 42 and 
2 placed as shown. 
Numeral 43 indicates generally a safety shut 

down Switch having a manual reset mechanism 
and which comprises a switch arm 44 and a re 
lay coil winding 45 for operating the switch. As 
Sociated with the switch arm 44 is an over-center 
Spring 46 which in the position of the parts shown 
holds the Switch in closed position and which 
operates to hold the switch in open position when 
ever the coil winding 45 is energized causing the 
Switch arm 44 to move in opening direction past 
its dead center position with respect to spring 46. 
A Stop 47 limits the movement of switch arm 44 
in opening direction and a manual knob 48 is pro 
vided for reclosing the switch 44 after it has been 
opened. The manual knob 48 may be forced in 
Wardly against the Switch arm 44 against the 
force of the coil spring 49 encircing the stem of 
tine knob 48. 

wili now describe the operation of my in 
proved control system and the various electrical 
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circuits which I employ in producing my par 
ticular sequence of Operation. With the parts 
in the position shown, the thermostat is satisfled 
and the burner is not in operation. Upon a 
call for heat by the thermostat an electrical cir 
cuit is completed from secondary 2, wire 55, 
wire 56, thermostat 5, wire 50, switch f, wire 
5, safety pilot 4, wire 52, safety switch 43, wire 
53, relay coil 9, and wire 54 to one end of the 
secondary winding 2 of transformer 8. It will 
be seen that the thermostat 5 is connected to 
the secondary winding, 2 by a wire 55 and a por 
tion of wire 56. Upon energization of relay coil 
9, switch 20 closes completing a circuit through 
relay coil 2 which is as follows: from the sec 
Ondary winding 2 through wires 55 and 56 to 
Switch 20, through wire 57, a wire 58, thermal 
timer 38, contact 40, wire 59, relay coil 21, and 
wires 60, 6, and 54 to the opposite end of wind 
ing 2. When switch 20 closes, a circuit for the 
electrical heating resistance 39 is also completed 
Which is as follows: from the secondary winding 
f2 through wires 55 and 56, Switch 20, wire 5T, 
wire 62, heater 39, a variable resistance 63, wire 
64, and wires 6 and 54 back to the secondary 
winding 2. 
Immediately upon energization of relay coil 2 

arm 23 is rotated in a clockwise direction caus 
ing armature 26 to engage with the electromag 
net 2 and causing Switch 29 to close. Upon clo 
Sure of SWitch 29 an electrical circuit for energiz 
ing relay coil 35 is completed which is as follows: 
from secondary winding 2 through wires 55 and 
56, switch 20, wire 57, switch 29, wire 65, the re 
lay coil 35 and the wire 54 back to the secondary 
winding 2. Immediately upon energization of 
relay coil 35, the switch 36 is closed and switch 
37 is opened, closure of Switch 36 completing an 
electrical circuit for oil burner f from conductor 
6 through a wire 68, the switch 36, a wire 69, the 
oil burner and wire 70 back to the other line con 
ductor . 
The above mentioned events take place prac 

tically instantly upon a call for heat by the 
thermostat, the burner should begin to supply 
heat and the electrical resistance 39 begins to 
heat the thermal timer. At a predetermined time 
after starting, for example, one minute, the ther 
mal timer 38 will Snap from fixed contact 40 to 
fixed contact 4. Obviously this will break the 
above described energizing circuit for the relay 
coil 2. If now combustion has been properly 
initiated within the furnace the heat will have 
caused the thermopile 3 to have produced a 
Sufficiently great energizing current for the wind 
ing 30 to hold the armature 26 in the 'in' posi 
tion with Switch 29 closed. Under these circum 
stances the system will function in a normal 
manner for Supplying heat to the spaces being 
heated under the control of the thermostat is 
and switch 7. 

If at the time the thermal timer 38 breaks the 
circuit through relay coil 2, combustion had not 
been properly initiated within the furnace or 
flame had not appeared so as to cause the ther 
mopile 3 to energize relay coil 30, the armature 
26 will drop away from electromagnet 27 opening 
the switch 29. Under these conditions, this will 
happen instantly upon the thermal timer 3 
Snapping to the left, and opening of switch 29 
will instantly deenergize relay coil 35 causing 
Switch 36 to open stopping the burner , and 
causing Switch 37 to close. Instantly upon clo 
Sure of switch 3, an energizing circuit for relay 
coil 45 will be formed which is as follows: through 
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wires 55 and 56, switch 20, wires 57 and 58, ther 
mal timer 38, fixed contact 4, wire 2, Switch 3, 
wire 13, the relay coil 45 and wires 6 and 54 
back to the secondary winding 2. Upon ener 
gization of relay coil 45, Switch arm 44 will be 
moved to the right past its dead center position 
breaking the circuit therethrough. Switch arm 
44 will engage stop 47 and can only be reclosed 
by manually forcing it to the left past its dead 
center position by means of the knob 48. Open 
ing of switch 44 deenergizes the relay coil 9 
which it will be remembered was energized upon 
closing of the thernostat 5. Switch 20 will now 
open and it will be seen that opening of this 
switch will cause deemergization of relay coil 45 
as well as the heating resistance 39. The entire 
system will now be shut down and cannot be 
reenergized in any way until the safety switch 43 
has been manually reset. 
From the foregoing it should be obvious that 

I have provided a control system for oil burners 
or the like which instantaneously shuts down 
and locks out in the event of flame failure, this 
operation occurring either in the event of a flame 
never having appeared or in the event of flame 
failing at any time during operation of the 
burner. The advantage gained is apparent in 
asmuch as no time delays are disposed between 
the indication of a contingency or casualty and 
the ensuing shutdown and safety lockout. Con 
siderable hazard and danger which was present 
in previously known devices by reason of the 
time delay before operation of the safety lockout 
is therefore eliminated. From the description it 
will be seen that by my thermal timer arrange 
ment I make operation of the burner dependent 
upon the thermopile at a predetermined time 
after the burner is started in response to the 
thermostat. The thermopile arrangement pro 
vides a safe and reliable device which Will result 
in a quick response to an indication of flame 
failure in the furnace, which in cooperation with 
the other element of the circuit causes instan 
taneous operation of the system and the lockout. 

It will be seen that in the event of power fail 
ure with the burner running the thermal timer 
38 will be in its energized position, contact 4 
being made and therefore the system will not 
recycle until a predetermined time When the 
thermal timer has cooled and . Snapped to its 
original position as in Figure 1. 

In Figure 2 I have shown a modified form of 
my invention in which I have made several 
changes over the form of Figure 1 but which 
employs Similar operating principles. The ele 
ments of the apparatus in Figure 2 which are 
the same and correspond to the elements of Fig 
ure 1 are numbered the same and therefore need 
not be described again. The elements of Figure 
2 which are different than what is shown in 
Figure 1 are numbered 100 higher and I will 
explain the details of their construction and co 
operation with the elements corresponding to 
those of Figure 1. It will be seen in Figure 2 
that the relay comprising the relay coil 2? has 
a modified construction including two switches, 
One of them being the Switch 29 and the other 
formed by electrical contacts of and O2. The 
coil winding 2 is operable to move the arma 
ture f 22 vertically in a guide 03. The element 
f 23 in Figure 2 comprises a horizontal bar se 
cured to the lower end of armature 22 carrying 
at one end the switch 29 and armature 26 and 
at the other end a fixed contact of as shown. 
When the coil winding 2 is deenergized the 

3 
armature 22 and bar 23 are in the position 
shown in the drawing with the bar 23 resting 
upon a support member 04. In this position 
the contact of engages the fixed contact 2. 
When the relay coil. 2 f is energized arnature 
22 and bar 23 are reciprocated vertically, co 

tacts Of and C2 being broken and switch 29 
becoming closed. The electro-magnet 2 may, 
when winding 30 is energized by the thernopile 
3, hold the armature 26, bar 23, and artinature 
122 in their uppermost position in the same ina, in 
ner as described with respect to the structure 
of Figure 1. 
In Figure 2 I have modified the construction 

of switch 37 which corresponds to the switch 
37 of Figure 1. It will be seen that switch 37 
comprises a resilient U-shaped member forming 
two electrical contacts indicated at 05 and 6. 
The contact member 05 cooperates with a fixed 
contact C7 and the contact member 06 coopera 
ates with the fixed contact 08. With the parts 
in the position shown the relay coil 35 is deener 
gized and contacts 05 and 0 are made. When 
the relay coil 35 is energized the contacts to 6 
and fo8 are made and contacts O5 and OT are 
broken. The construction of the relay switch 
37 is such that by reason of the resilient contact 

blade members 05 and 06 that whenever the 
relay coil 35 is energized or deenergized Inoving 
Switch 37 to the left or right, respectively, both 
pairs of contacts are made for an instant during 
the movement of the Switch. This operation of 
the switch 37 can be understood from an inspec 
tion of the drawing. It will be seen that the 
contact member f05 is flexed to the left some 
what by rea,Son of its engagement with the fixed 
contact f O7. Upon movement of Switch 37 to 
the left contact member 06 will engage fixed 
contact 08 before contact member 05 disen 
gages from fixed contact 07 by reason of the 
tension in the contact member 05. The pull of 
coil 35 will cause contact member 06 to flex 
somewhat causing contact member 05 to be dis 
engaged from fixed contact 07. Thus it is seen 
that fixed contacts f0, and 08 are connected 
for an instant upon energization or deemergiza 
tion of the relay coil 35. 
The thermal timer 38 which I employ in Fig 

ure 2 is the same as that in Figure 1 except that 
there is only one fixed contact 40 associated 
therewith. 

I will now describe the operation and the vari 
Ous electrical circuits which I employ in the ap 
paratus of Figure 2. With the parts in the posi 
tion shown the thermostat is satisfied and the 
burner f is at rest, the various relays and switch 
es being in the position as shown. Upon a de 
mand for heating in the spaces being heated the 
thermostatic switch closes completing a circuit 
through the relay coil 2 which is as follows: 
from line conductor 7 through a wire f 2, ther-, 
mostat 5, wire f3, wire 4, safety switch 43, 
wire 9, wire 5, thermal timer 38, wire if 6, 
safety pilot switch 4, wire f l 7, the relay coil 2, 
and a wire 8 back to the line conductor 6. In 
the apparatus of Figure 2 I do not use a trans 
former but utilize line voltage in all circuits 
Which I employ. Immediately upon energization 
of the relay coil 2, the armature 22 and bar 23 
are noved vertically Separating contacts Of and 
f02 and causing armature 26 to engage electro 
magnet 27 closing switch 29. Immediately upon 
Switch 29 becoming closed the circuit for ener 
gizing relay coil 35 is completed which is as fol 
lows: from line conductor 7 through wire 2, 
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4. 
thermostat 5, wires 8 and 4, switch 3, wire 

9, wire 20, switch 29, wire 5, the relay coil 
35, and a wire 2 back to the line conductor 6. 
Immediately upon relay coil 35 being energized 
switch 36 is closed and switch 37 is moved to its 
left position in the manner which has already 
been described. Closure of switch 36 energizes 
the burner through the following circuit: from 
line conductor 7 through a wire 68, switch 36, 
wire 25, wire 69, the fuel burner , and a wire 
70 back to the line conductor 6. Starting. of the 
burner should now begin to supply heat to the 
Spaces being heated in the normal manner. 
When the Switch 36 closes, a circuit energizing 
the electrical heating resistance 39 is also com 
pleted which is as follows: from line conductor 
7 through wire 68, switch 36, wire 25, wire 69, 
the heater 39, variable resistance 63, and a wire 
26 back to the line conductor 6. Heater 39 be 
ing energized, after a predetermined time the bi 
metal thermal timer element 38 will warp in a 
direction so as to disengage from fixed contact 
40 and thus break the above described circuit 
through which the relay coil. 2 was energized 
upon cloSure of the thermostat. This will take 
place at a predetermined time of approximately 
One minute for example after starting of the 
burner and if combustion had in the meantime 
been properly initiated the thermopile 3 will 
have been heated sufficiently so as to energize 
winding 30 whereby the electromagnet 27 acting 
upon armature 26 will hold the bar 23 and ar 
mature 22 in their uppermost position. This 
function of the thermopile 3 is the same as that 
already described in connection with Figure 1. 

If at the time when the thermal timer element 
38 disengages from the fixed contact 40, flame 
has not properly appeared within the furnace 2 
the coil winding 30 will not be energized and the 
armature 22 and bar 23 will drop to their 
lowermost position opening switch 29 and caus 
ing contacts of and 02 to engage with each 
other. Upon switch 29 opening relay coil 35 will 
be deemergized so that switch 36 will open stop 
ping the burner f and switch 31 will move to 
the position in which it is shown in the drawings. 
AS above described as switch 37 moves to its 
righthand position fixed contacts OT and 08 will 
be connected for an instant and will complete 
an energizing circuit for relay coil 45 which is 
as follows: from line conductor 7 through the 
wire ff2, thermostat 5, wire 3, contacts of 
and O2, wire 28, contact foll, blades los and 
06, contact fo8, wire 29, the relay coil 45, wire 
30, and wire 26 back to the line conductor 6. 
Immediately upon energization of the relay coil 
45 the safety lockout switch 43 will be opened in 
the same manner as has already been described 
in connection with Figure 1. Upon opening of 
this Switch the entire system is deenergized and 
cannot be recycled until the switch 44 has been 
closed by manually resetting it through the knob 
48. 

It will be understood that when the armature 
22 is permitted to drop downwardly by reason 

of failure of energization of winding 30 by ther 
inopile 3, contacts of and f O2 become engaged 
slightly before the instantaneous connection is 
made between fixed contacts 07 and 08. On 
the other hand upon starting of the burner when 
arnature 22 is moved upwardly for energizing 
relay coil 35 the contacts of and f O2 are sepa 
rated slightly before the instantaneous connec 
tion is made between contacts to and 08 upon 
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switch 37 moving to its leftward position. 
provide this sequence of operation as respects the 
various electrical contacts so that safety shut 
down and lockout will not occur upon closure of 
the thermostat to start a heating cycle in the 
normal manner. It is only upon failure of fame 
to appear in the furnace upon starting of the 
burner or upon failure of flame at any time dur 
ing operation that my safety lockout device op 
erates to instantaneously shutdown and lockout 
the System so as to require manual reset. 

By reason of the instantaneous contact fea 
ture of switch 3T I gain certain important ad 
vantages in my apparatus. As already described 
shutdown and Safety lockout occur instanta 
neously in response to such a contingency or 
casualty as is indicative of a dangerous condition 
of the furnace. My arrangement is such that the 
apparatus will not go on safety at undesirable 
times when it is not intended that it should. 
Thermostats as normally used are sensitive and 
may at times especially when they are near a 
closed position become closed due to vibration 
which may be set up by various causes. In my 
apparatus if after the termination of a normal 
heating cycle the thermostat 15 should be vil 
brated to a closed position before the heater 3 
has had time to cool causing the timer 38 to en 
gage fixed contact 40, the device will not assume 
Safety lockout position by reason of the instan 
taneous contacting feature of switch 31. Clo 
Sure of the thermostat under these conditions 
will not bring about energization of relay coll 35 
because of the thermal timer switch 38 not being 
closed and consequently there will be no instan. 
taneous connection of contacts (OT and O8. By 
reason of the above described arrangement I 
have avoided the occurrence of safety shutdowns 
at unnecessary times such as was a common oc 
currence in similar apparatus heretofore known. 

Cooperatively with the above it will be seen 
that my electrical heating resistance 39 does 
not become energized until, closure of the switch 
36 as I have above described. Thus in the 
event of closure of thermostat 5 caused by 
vibrations or the like, and before the thermal 
timing element 38 has cooled the heater 39 will 
not become reenergized. It will be obvious that 
if it did become energized under these circum 
stances it would stay heated as long as the 
thermostat was closed and would never permit 
thermal timer 38 to engage the fixed contact 4. 
Thus my System is adapted to cope with all 
Operating contingencies which might otherwise 
bring about erratic and undesirable results. 

In the event of failure of the power Supply 
for my system all the relay coils and the heater 
39 become deenergized and the system cannot 
recycle until the thermal timer has had time 
to cool. 

In Figure 3 I have shown another modification 
of my System in which I adapt the apparatus 
to the use of a stack Switch as a combustion 
responsive device instead of using the thermople 
as in the previous modifications. A number of 
the elements of Figure 3 are identical with those 
of Figure l and are numbered the same and need 
not be described again. Also it will be seen that 
in Figure 3 I employ a switch f37 with associated 
contacts which is identical with switch 37 of 
Figure 2 and therefore need not be described 
again in detail. A few of the electric wires of 
Figure 3 are connected identically with similar 
Wires of previous modifications and are therefore 
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unbelied the same. Other features of Figure 3 

are nuibered 200 greater than the elements of 
Figure i so that they may be distinguished from 
the previous modifications. Instead of using 
a constantly burning pilot burner for purposes 
of ignition in furnace 2 of Figure 3 employ an 
electricai igniter indicated at 202 which becomes 
energized at the same time as the burner . The 
numeral 23f indicates a mercury type SWitch con 
troiled by a helical thermostatic element 203 
which is positioned so as to be responsive to 
Stack temperatures. 
is connected, as is conventional in oil burner 
stack controls, to the switch 23 by a slip fric 
tion connection so that the Switch is actuated 
upon a rise or fall in temperature rather than 
at any predetermined temperatures. The Switch 
23 is arranged to complete a holding circuit 
through a switch 229, the latter Switch being 
operated by the relay coil 35. Operation of the 
burner becomes dependent upon this holding 
circuit through the switch 23 at a predetermined 
time depending upon the thermal timer which 
employ. In the present modification my thermal 
tinner is indicated at 238 and comprises a 
U-shaped resilient element forming two con 
tacting members 20 and 2f somewhat similar 
to the contacting members of Switch 37. The 
contacting member 20 cooperates with two fixed 
contacts 22 and 240 as shown. The contacting 
member 2 cooperates with the fixed contact 24. 
As shown the therma tinner 238 is in its cold 
position with contacting member 20 engaging 
both the fixed contacts 22 and 240. 
gization of the resistance 39 the element 238 
warps to the left causing contacting member 2f 
to engage the fixed contact 24. By reason of 
the resiliency of the contacting members 20 
and 2 member 2 engages with the fixed con 
tact 24 before member 20 disengages from the 
fixed contacts 22 and 240. The reason for this 
Overlapping Operation of the contacts will be 
come apparent from the description of operation 
to follow. 

Referring to the operation of the modification 
of Figure 3 when the thermostat closes indicating 
a need for heat a circuit energizing the igniter 
2O2 is completed as follows: from line conductor 
7 through a wire 23, thermostat. 5, wire 24, a 
portion of wire 26, thermal timer 238, contact 
ing member 20, contact 22, wire 27, igniter 
202, and a wire 28 back to the line conductor 6. 
At the same time as the above circuit is com 
pleted a parallel branch circuit for energizing 
the relay coil 35 is completed which is as foll 
lows: from line conductor 7 through wire 23, 
thermostat 5, wire 24, the upper portion of 
wire 2 6, thermal timer 238, contact 240, a wire 
29, wire 25, switch 43, wire 227, the relay coil 
35, and a wire 220 back to the line conductor 6. 
Immediately upon energization of relay coil 35 
switches 229, 36, and 37 are moved to their left 
Ward positions. Closure of Switch 36 completes 
a circuit energizing the oil burner which is the 
Sarne, the wires being numbered the same, as in 
the two previous modifications already described. 
Closure of Switch 36 also energizes the heating 
resistance 39 through the following circuit: from 
line conductor 7 through wire 68, switch 36, wire 
25, wire 69, resistance 39, and a wire 26 back 

to the line conductor 6. As soon as heater 39 
becomes energized the thermal timer 238 be 
gins Warping at the left and at the expiration 
of a predetermined time, one minute for ex 
ample, contacting member 2 engageS fixed con 

The thermostatic element 

Upon ener 

5 
tact 24, the contacting member 20 not yet have 
ing become disengaged fron its associated con 
tacts. If at this time combustion has properly 
been initiated in the furnace 2 the stack tem. 
perature Will have risen sufficiently to cause 
cloSure of SWitch 23 completing a holding cir 
cuit for the relay coil 35 which is as follows: 
from line conductor , through wire 213, thermo 
stat 5, wire 284, wire 2 6, switch 23 , Wire 22, 
switch 229, wire 222, wire 2 5, switch 43, wire 227, 
the relay coil 35 and Wire 220 back to the line 
conductor 6. A few seconds after contact mem 
ber 2 engages fixed contact 24 the contact 
member 20 will disengage from contacts 22 and 
240 breaking the circuit for igniter 202 and also 
breaking the circuit as above described through 
Which relay coil 35 was initially energized. If 
now as pointed out above, the holding circuit 
for relay coil 35 has been completed by closure 
of Switch23 burner operation will continue nor 
nally under control of the thernostat 5 and 
the stack switch 23. If however upon inter 
ruption of the original circuit for energizing re 
lay coil 35 combustion has not properly been 
initiated so as to cause closure of Switch 23 the 
relay coil 35 will immediately become deenergized, 
the switches 229, 36, and 37 assuming the posi 
tion shown in Figure 3. Instantaneously upon 
this occurring a circuit for energizing relay coil 
45 will be established as follows: from line con 
ductor 7 through wire 23, thermostat 5, wire 
24, the upper portion of wire 26, thermal timer 
238, fixed contact 24, wire 224, contact fo, 
contact members 20 and 2 fl, contact 08, wire 
225, the relay coil 45 and a wire 226 back to the 
line conductor 6. It will be understood of course 
at the time relay coil 35 is deemergized an in 
stantaneous connection is made between contacts 
O and 08 in the same manner as described 

in connection with the modification of Figure 2. 
As soon as relay coil 45 is energized Switch 43 
will assume shutdown and safety lockout position 
in the same manner as has already been de 
scribed in connection with previous modifications. 
From the above it Will be seen that the appa 

ratus of Figure 3 is adapted for use with a stack, 
switch as shown and has among other advantages 
to those already pointed out in connection with 
Figure 2 that the apparatus will not assume 
Safety position at improper times and may not 
be recycled after power failure until the thermal 
timer has had an opportunity to cool. 
From the foregoing it should be apparent to 

those skilled in the art that I have provided a 
control system having outstanding advantages 
comprising an instantaneous shutdown feature as 
well as numerous other desirable characteristics 
which have been made apparent from the speci 
fication, My System provides the ultimate in 
safety inasmuch as it assumes a safety lockout 
position instantaneously in response to indica 
tion of a contingency or casualty which may in 
volve a dangerous condition of the apparatus. 
My arrangement is such that I accomplish this 
result without introducing erratic or undesirable 
control functions into the operation of the System. 
which have been known to be present in previ 
ously employed systems under various unusual 
circumstances which may occur. 

Referring to Figure 4 of the drawings, I have 
shown another modification of my invention en 
bodying certain principles differing from those 
of the previously described modifications. Those 
elements of Figure 4 which are identical with 
previously described elements of other modifica 
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6 
tions are numbered the same and will not again 
be described. In the present embodiment the 
System is primarily controlled by a thermostat 
35 of the double Switch type. Thermostat 35 
has pair of resilient Switch blades 33 and 36 
cooperating with fixed electrical contacts 34 and 
37, respectively. The blade 36 is less widely 
spaced from contact 37 than blade 38 is from 
contact 34. Upon a temperature fall, blade 3 
is first engaged with contact 37 and blade 33 
is then engaged with contact 34. 
The thermal timer in the present embodiment 

comprises a bimetal element 338 adjacent to 
which is the electrical resistance heater 39. The 
bimetal element 338 is arranged to actuate resil 
ient Switch blades 30 and 3 by means of in 
Sulating members 38 and 39, respectively. The 
switch blades 30 and 3 cooperate with fixed 
electrical contacts 32 and 340, respectively. 
Numeral 33 designates a stack responsive con 

trol instrument comprising two mercury switches 
320 and 32 both of which are arranged to be 
actuated by a helical thermostatic element 333 
disposed in the stack 250 of the furnace. When 
the furnace is cold the mercury switches are in 
the position shown but whenever there is heat in 
the furnace So as to cause the stack temperature 
to rise the Switch 32 closes and the switch 320 
opens. As is conventional in the art, the thermo 
static element 303 is connected to its switches by 
a slip friction connection. So that these Switches 
are actuated in accordance with change in ten 
perature. 
The safety shutdown Switch 343 which I em 

ploy in the present embodiment has certain ele 
ments which are identical with corresponding 
elements of the safety switch of previously de 
scribed modifications but in the present form of 
the invention it is operated by a relay generally 
designated at 322. This relay has an arnature 
comprised of two portions, one associated with 
each of two windings 323 and 324, the two por 
tions being connected by non-magnetic material. 
The coil 323 is disposed and arranged so as to 
act to pull on the armature in a direction tend 
ing to open the switch 44 while the winding 324 
is disposed and arranged so as to act to push on 
the armature in a direction tending to maintain 
the Switch 44 in closed position. The windings 
323 and 324 are energizable through separate 
electrical circuit which I will presently describe 
as well as the complete operation of the safety 
Shutdown Switch 443. 
Numeral 35 designates a relay coil associated 

with an armature which is arranged to actuate 
the switch arms 327, 328, and 36 which cooperate 
with fixed electrical contacts 329, 330, and 332, 
respectively. Arm 328 and contact 330 are 
constructed and arranged so that they remain in 
engagement for an appreciable time after coil 35 
is deemergized and blade 328 starts moving to the 
right. The purpose of this will presently become 
apparent. 
With the parts of the present embodiment in 

the position shown the thermostat 3f 5 is satisfied 
and heating is therefore not taking place within 
the furnace 2. When the temperature to which 
the thermostat 35 is responsive falls to a pre 
determined value the Switch blade 36 will engage 
the contact 37. Nothing will happen however 
as a result of this until at a predetermined lower 
temperature which may be one or two degrees be 
low the temperature at which blade 36 engaged 
contact 37, the blade 33 will engage with con 
tact 34. Immediately upon this occurring the 

2,216,556 
relay coil 35 will be energized through the foll 
lowing circuit: from secondary winding 2 of 
transformer 8 through wire 333, safety pilot 4, 
wire 334, switch 44, wire 337, fixed contact 3, 
thermostat blades 36 and 33, fixed contact 34, 
wire 34, switch blade 30, fixed contact 32, wire 
345, mercury switch 320, wire 347, wire 35, wire 
352, coil 35, and wire 35 back to the secondary 
winding 2. At the same time that coil 35 is 
energized the push coll 24 will be energized by 
a parallel circuit which is the same as the circuit 
just described above as far as wire 347 and which 
then continues through a wire 354, push coll 324, 
wire 366, and wire 353 back to the secondary 
winding 2. Immediately upon energization of 
the coil 35 the switch arms 32, 328, and 36 will 
engage with their respectively associated fixed 
contacts. Upon closure of the switch 32 a hold 
ing circuit for the relay coil 5 will be set up as 
follows: from Secondary winding 2 through 
wire 333, safety pilot 4, wire 334, switch 44, wire 
337, fixed contact 37, thermostat 35, wire 355, 
wire 356, switch blade 3 ?, fixed contact 340, wire 
357, wire 358, switch arm 327, fixed contact 329, 
wire 352, coil 35, and wire 353 back to the second 
ary 2. At the same time as this maintaining 
circuit for coil 35 is completed by closure of 
Switch 327 an additional circuit energizing push 
coil 324 is completed which is the same as the 
maintaining circuit for coll 35 as far as the wire 
352 and then continues through wire 35?, wire 
354, coil 324, wire 366, and wire 353 back to the 
secondary winding 2. From the above it will be 
apparent that in my system no circuits become 
energized until both the contact blades of ther 
mostat 35 engage their associated fixed contacts. 
As soon as the coil 35 is energized causing closure 
of its associated switches maintaining circuits are 
established for the coil 35 and coil 324 which do 
not extend through the blade 3 f3 and its associ 
ated fixed contact. It will be seen therefore that 
the maintaining circuits are independent of the 
blade 33 of the thermostat and cannot be inter 
rupted by the thermostat until the temperature 
again rises above the value at which blade 3 
engaged its associated contact. 
Immediately upon energization of coil is and 

consequent closure of switch 328 the heating ele 
ment 39 is energized through the following cir 
cuit: from secondary winding 2 through wire 
333, safety pilot 4, wire 334, switch 44, wire 337, 
fixed contact 37, thermostat 35, wire 355, wire 
359, fixed contact 330, switch blade 328, wire 
360, heater 39, wire 366, and wire 353 back to 
the secondary winding 2. At the same time as 
this circuit energizing heater 39 is completed a 
circuit is completed energizing the pull coll 32 
which is the same as the circuit just described as 
far as the switch blade 328 and then continues 
through a wire 36, pull coil 23, wire 36, and 
wire 353 back to the secondary winding 2. When 
both the coils 323 and 324 are energized there is 
no resultant effect to cause the armature associ 
ated therewith to move the switch 344 in one di 
rection or the other. 
At the same time that switches 2 and 328 

closed, switch 36 engaged with its associated con 
tact completing an energized circuit for the burn 
er as follows: from line conductor through 
wire 362, burner , wire 33, switch blade 36, 
fixed contact 332, and wire 364 back to line con 
ductor T. Normal heating should now begin 
Within the furnace 2, the fuel having been ignited 
by the flame of the pilot burner 3 assuming that 
the pilot was properly burning. 
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AS Soon as the heater 39 becomes energized the 

bi-metal element, 338 will begin to flex to the 
left and at the end of a predetermined time which 
may be one minute, for example, after energiza 
tion of the heater, the switch blades 30 and 3 
will disengage from their associated fixed con 
tacts interrupting the circuits therethrough. If 
within the predetermined period of one minute, 
fame had properly appeared within the furnace 
2 to cause the stack temperature to rise the mer 
cury Switches 320 and 32 will be actuated by the 
stack responsive element 303 in a manner to open 
the Switch 320 and close the SWitch 32. Under 
normal conditions these latter Switches will be r 
so actuated. Assuming that the switches 320 and 
32 have been properly actuated within the one 
minute interval, upon disengagement of the 
switch blades 30 and 3 from their associated 
contacts the original energizing circuits for the 
coils 35 and 324 will be interrupted as will the 
maintaining circuit for these coils extending 
through the switch 327. (The original circuits 
through which heater 39 and coil 323 were ener 
gized will not be interrupted because they do not 
extend through the switches 30 and 3.) How 
ever, coil 35 will continue to be energized and Will 
be under control of the Switch 32 through the 
following circuit: from secondary winding 2 
through wire 333, safety pilot 4, wire 334, switch 
44, wire 337, fixed contact 3 fl, thermostat 35, 
wire 355, mercury switch 32, wire 358, switch 
blade 327, fixed contact 329, wire 352, coil 35, 
and wire 353 back to the secondary winding 2. 
Push coil .324 will continue to be energized 
through an additional circuit which is the same 
as the circuit just described as far as the wire 
352 and which then continues through wire 35, 
wire 354, coil 324, wire 355, and wire 353 back to 
the Secondary Winding 2. If now for any reason 
there should be a flame failure Within the furnace 
2 causing the stack temperature to fall the sys 
tem. Of the present embodiment Will instanta 
neously assume safety shutdown position requir 
ing manual reset. This shutdown is brought 
about by the interruption of a circuit in a man 
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ner which I am about to describe. Upon a drop 
in stack temperature causing opening of switch 
32 , the above described circuit therethrough 
which extended through the Switch 327 and 

', which energized the coils 35 and 324 will be inter 
rupted. Thus the relay coil 35 and the push coil 
324 will be simultaneously deemergized but the 
pull coil 323 the circuit of which extends through 
Switch 328 will not be deenergized until the 

i, switches 327, 328, and 36 have had an oppor 
tunity to open after deemergization of coil 35 in 
asmuch as switch 328 remains closed for an ap 
preciable time after deenergization of coil 35. 
During this time interval the pull coil 323 will 
have had an opportunity to move the Switch 34 
over center to its open position in which it re 
mains until manually reset by the plunger 48. 
Upon opening of Switch 44 all the circuits of the 
system are deenergized and the system is in a 
Safety shutdown position and cannot be again 
rendered operative until personal attention as 
been given to it and the safety shutdown switch 
343 manually repositioned. Thus opportunity is 
provided for a human operative to interfere and 
correct any fault in the system before fuel can 
again be admitted to the furnace and causing 
possible explosions or other dangerous contin 
gencies. It is an important feature of the present 
embodiment that in order to bring about this 
instantaneous shutdown requiring manual reset 

7 
that an electrical circuit in the system is inter 
rupted rather than it being necessary to con 
plete an electrical circuit to accomplish this re 
Suit. This obviously adds an additional incre 
ment of safety inasmuch as When reliance is had 
upon the completion of an electrical circuit to 
bring about safety shutdown there is always the 
danger that Some agency may have created an 
additional gap in that circuit preventing its com 
pletion and thus precluding the desired safety 
Shutdown. 

Let it be assumed now for purposes of further 
explanation of operation of the system that flame 
never properly appeared within the furnace 2 
within the predetermined time interval of one 
minute before the bimetal element 338 causes 
the switch blades 30 and 3 ff to disengage from 
their associated fixed contacts. As above de 
scribed the original energizing circuits for coils 35 
and 324 will be interrupted by disengagement of 
blade 30 from contact 32 and also the main 
taining circuits for these coils will be interrupted 
by disengagement of blade 3 from contact 340. 
Switch 32 not now being closed there will be no 
energizing circuit to coils 35 and 324 upon disen 
gagement of blades 30 and 3ff from their as 
Sociated contacts and as described above in con 
nection with flame failure after its once having 
been established, pull coil 323 will not be deen 
ergized until the switch 328 has had an oppor 
tunity to open. During this interval of time the 
switch 44 will be moved past its dead center po 
sition to open position in which it will remain un 
til manually reset in the manner already de 
scribed. 
Under normal operating conditions when no 

casualties have occurred the system will be shut 
down whenever the thermostat 35 becomes satis 
fled causing the blade 36 to disengage from con 
tact 3. As above described, with this particular 
type of thermostat after it has initially energized 
the system, further control is independent of the 
blade 33 and is dependent only upon the blade 
36. From the previous description of the ther 
mostat 35 it is obvious that it provides a positive 
Operating differential which may be one or two 
degrees for example and it Will not shut down the 
system until the temperature rises above the value 
at which blade 3 f6 engages its associated contact. 
From the foregoing description it is apparent 

that in the last described embodiment of my in 
vention I have provided a particularly advan 
tageous control system embodying unusual and 
high reliable safety features. The dependability 
of this system from the safety standpoint is ap 
parent from its nature as I have explicitly pointed 
out above. 
While I have disclosed and described in detail 

several embodiments of my invention it is to be 
appreciated that various changes will appear to 
those skilled in the art which are intended to fall 
within the spirit and scope of the invention. It 
is therefore understood that my disclosures are 
for illustrative purposes only and that the limits 
of my invention are to be determined only by the 
Scope of the appended claims. 

I claim as my invention: 
1. In a control system of the type described, 

in combination, a fuel burner, relay means en 
ergizable at command of a condition responsive 
device for starting said fuel burner, said relay 
means being also energizable by a heat responsive 
thermo-couple device, timing means for render 
ing said condition responsive device ineffective to 
energize said relay means at a predetermined time 
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8 2,216,556 
after starting the burner, and lockout means for 
shutting down the System at the end of said pre 
determined time if said thermo-couple device fails 
to energize said relay means. 

5 2. In a control System of the type described in 
combination, a fuel burner, relay means energiz 
able at command of a condition responsive de 
vice for starting said fuel burner, said relay means 
being also energizable by a heat responsive 

10 thermo-couple device, timing means for render 
ing said condition responsive device ineffective to 
energize said relay means at a predetermined time 
after starting the burner, and lockout means con 
prising a momentarily completed electrical circuit 

l5 arrangement for instantaneously shutting down 
the System at the end of Said predetermined time 
if said thermo-couple device fails to energize said 
relay means. 

3. In a temperature control System, in Com 
20 bination, a fuel burner, a thermostat controlling 

an energizing circuit for said burner, Combustion 
responsive means for controlling said burner, 
tinning means for rendering Said burner de 
pendent on said combustion responsive means for 

25 energization, and safety lockout means compris 
ing electrical contact mechanism instantaneously 
and nonentarily closed for completing an elec 
trical circuit for shutting down the System after 
the operation of said timing means if said burner 

30 is not energized in response to said combustion 
responsive means, said contact mechanism nor 
mally keeping Said Circuit open whereby opera 
tion of said timing means is ineffective to shut 
down the System without operation of said Con 

85 tact mechanism to momentarily close said circuit. 
4. In a temperature control System, in Con 

bination, a fuel burner, a thermostat for starting 
said burner, combustion responsive means oper 
able to maintain said burner in operation, a 
thermal timer operable to render operation of 
Said burner dependent on said combustion respon 
Sive means, and safety lockout means comprising 
a circuit including electrical contacting means 
closed momentarily upon stopping of the burner 

45 and a switch actuated by the thermal timer for 
Shutting down the System in the event burner Op 
eration is not maintained by the combustion re 
Sponsive means, said momentary electrical Con 
tacting means normally being open whereby the 

50 operation thereof is required for shut down. 
5. In a temperature control System, in COn 

bination, a fuel burner, a thermostat for starting 
Said burner, combustion responsive means Oper 
able to maintain said burner in operation, a 

55 thermal timer operable to render operation of 
said burner dependent on said combustion respon 
sive means, safety lockout means comprising a 
circuit including electrical contacting means. In O 
mentarily closed upon stopping of the burner and 

60 a switch actuated by the thermal timer for shut 
ting down the System in the event burner Opera 
tion is not maintained by the combustion respon 
sive means, said Switch being open when the 
burner starts and closed when the burner be 

65 comes dependent on the combustion responsive 
e3S 

6. In a fuel control System of the character de 
scribed, heat generating means, control means 
comprising a condition responsive device for en 

70 ergizing and deenergizing said heat generating 
means, a device responsive to the temperature of 
said heat generating means and comprising a 
switch closed upon the existence of a tempera 
ture indicating the proper operation of said heat 
generating means, said control means causing 5 

Operation of the heat generating means to be 
come dependent upon the temperature responsive 
device after Operation of the heat generating 
means has been initiated by the condition respon 
sive device, safety shut-down means operable to 
shut down the system in the event said tempera 
ture responsive device fails to Support Operation 
of the heat generating means, said Safety shut 
down means comprising a relay device having an 
electrical circuit therethrough controlled by said 
Switch of said temperature responsive device, said 
relay device rendering the System inoperative in 
stantaneously upon interruption of the said clir 
cuit by the opening of said switch of the tempera 
ture responsive device. 

7. In a fuel control system of the character de 
Scribed, heat generating means, Control means 
comprising a condition responsive device for en 
ergizing and deemergizing said heat generating 
means, a device responsive to the temperature of 
said heat generating means and comprising a 
switch closed upon the existence of a tempera 
ture indicating the proper operation of Said heat 
generating means, said control means causing op 
eration of the heat generating means to become 
dependent upon the temperature responsive de 
vice after operation of the heat generating means 
has been initiated by the condition responsive de 
vice, safety shutdown means operable to shut 
down the system in the event said temperature re 
sponsive device fails to support operation of the 
heat generating means, said safety shutdown 
means comprising a relay having a pair of wind 
ings, one of said windings being controlled by Said 
switch of said temperature responsive device and 
said safety shutdown means rendering the Sys 
tem inoperative upon deenergization of Said one 
winding instantaneously upon the opening of 
said SWitch. 

8. In a control system, in combination, heating 
means having fuel supplying means, control ap 
paratus comprising an electrical device control 
ling the heating means, means for energizing the 
device to start the heating means, means COIn 
prising a thermopile responsive to the heating 
means operable to maintain the device in ener 
gized position, means whereby maintenance of 
the device in energized position becomes de 
pendent on the thermopile, and mechanism for 
instantaneously shutting down the System and re 
quiring manual reset upon movement of Said 
device when it is dependent on the thermople. 

9. In a control system, in combination, Safety 
switch means operable in response to completion 
of an electrical circuit, a first switch controlling 
said circuit, electrically operated contacting 
mechanism controlling said circuit and con 
trolled by said first switch, said contacting mech 
anism having means forming a normally Open gap 
and a normally closed gap in said circuit, closure 
of said first switch operating said contacting 
mechanism to open said normally closed gap, said 
circuit not becoming completed, condition re 
sponsive means operatively associated with said 
contacting mechanism operable to cause actua 
tion of Said contacting mechanism in a manner 
whereby said normally closed gap is closed and 
said normally open gap is momentarily closed for 
completing said circuit and operating said safety 
SWitch. 

10. In a control system of the type described, 
a fuel burner, relay means biased to one position 
and novable to a Second position upon energiza 
tion thereof, means for causing operation of said 
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fuel burner only when said relay is in its ener- 75 
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gized position, a device responsive to a condition 
indicative of the demand for burner operation, a 
combustion responsive device, a first energizing 
circuit for said relay means controlled by said 
Condition responsive device, a second energizing 
circuit controlled by said combustion respon 
sive device, timing means for interrupting said 
first energizing circuit a predetermined period of 
time after establishment thereof, lockout means 
for terminating operation of the system, and 
means for rendering said lockout means operable 
upon deemergization of said relay at the end of 
Said predetermined period of time due to the 
failure of said combustion responsive device to es 
tablish said second energizing circuit. 

11. In a control system of the type described, a 
fuel burner, relay means biased to one position 
and movable to a second position upon energiza 
tion thereof, means for causing operation of said 
fuel burner only when said relay is in its ener 
gized position, a device responsive to a condition 
indicative of the demand for burner operation, a 
combustion responsive device, a first energizing 
circuit for said relay means controlled by said 
condition responsive device, a second energizing 
circuit controlled by said combustion responsive 
device, tinning means for interrupting said first 
energizing circuit a predetermined period of time 
after establishment, thereof, lockout means for 
terminating operation of the system, and means 
controlled by said condition responsive device for 
rendering said lockout means operable upon de 
energization of said relay at the end of said pre 
determined period of time due to the failure of 
said combustion responsive device to establish 
Said Second energizing circuit. 

12. In a control system of the type described, a 
fuel burner, relay means biased to one position 
and movable to a second position upon energiza 
tion thereof, means for causing operation of said 
fuel burner only when said relay is in its energized 
position, a device responsive to a condition indi 
cative of the demand for burner operation, a 
combustion responsive device, a first energizing 
circuit for said relay means controlled by said 
condition responsive device, a second energizing 
circuit controlled by said combustion responsive 
device, electrothermal timing means for inter 
rupting said first energizing circuit a predeter 
mined period of time after establishment thereof, 
lockout means for terminating operation of the 
System, and means for rendering said lockout 
means operable upon deemergization of said relay 
at the end of said predetermined period of time 
due to the failure of said combustion responsive 
device to establish said second energizing circuit. 

13. In a control system of the type described, a 
fuel burner, relay means biased to one position 
and movable to a second position upon energiza 
tion thereof, means for causing operation of said 
fuel burner only when said relay is in its ener 
gized position, a device responsive to a condition 
indicative of the demand for burner operation, a 
combustion responsive device, a first energizing 

9 
circuit for said relay means controlled by said 
condition responsive device, a second energizing 
circuit controlled by said combustion responsive 
device, timing means for interrupting said first 
energizing circuit a predetermined period of time 
after establishment thereof, electrically operated 
lockout means for terminating operation of the 
System, Switching means positioned by Said relay 
means and movable to a predetermined control 
ling position only momentarily during the move 
ment of said relay means between said first and 
Second position, and means controlled by said 
condition responsive device and said switching 
means for energizing said lockout means during 
the movement of Said relay means to its deener 
gized position at the end of said predetermined 
period of time due to the failure of said com 
bustion responsive device to establish said sec 
ond energizing circuit. 

14. In a control System of the type described, a 
fuel burner, relay means biased to one position 
and movable to a second position upon energiza 
tion thereof, means for causing operation of said 
fuel burner only when said relay is in its ener 
gized position, a device responsive to a condition 
indicative of the demand for burner Operation, 
thermo-couple means responsive to the establish 
ment of combustion, a first energizing circuit for 
said relay means controlled by said condition re 
sponsive device, a second energizing circuit for 
said relay means controlled by said thermo-Couple 
means upon the establishment of combustion, 
timing means for interrupting said first energiz 
ing circuit a predetermined period of time after 
establishment thereof, lockout means for termi 
nating operation of the system, and means for 
rendering said lockout means operable upon de 
energization of said relay at the end of said pre 
determined period of time due to the failure of 
said thermo-couple means to cause energization 
of said second circuit. 

15. In a control system of the type described, a 
fuel burner, relay means biased to one position 
and movable to a second position upon energiza 
tion thereof, means for causing operation of Said 
fuel burner only when said relay is in its ener 
gized position, a device responsive to a condition 
indicative of the demand for burner operation, a 
combustion responsive device, a first energizing 
circuit for said relay means controlled by said 
condition responsive device, a second energizing 
circuit controlled by said combustion responsive 
device, timing means for interrupting said first 
energizing circuit a predetermined period of time 
after establishment thereof, lockout means for 
terminating operation of the System, and means 
controlled by said timer and said condition re 
sponsive device for rendering said lockout means 
operable upon deenergization of said relay at the 
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end of said predetermined period of time due to 
the failure of said combustion responsive device 
to establish said second energizing circuit. 

WILLIAM L. McGRATH. 


