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The present invention is directed to an auto 
matic control system for fluid fuel burners in 
which the fuel is ignited by means of an electric 
Spark. The present invention is an improvement 
over the type of system shown in the patent to 
Koerner 2,143,076. - 
The System covered in Koerner is a system 

which will check the spark gap for igniting the 
fuel at the burner so that if the gap is too small 
So as to cause a substantial short circuit, or if 
this gap is So wide as to not produce the proper: 
Spark, it will be impossible to energize the burner 
notor. Various different modifications are shown 
but in each modification it is necessary to utilize 
two separate relays, one responding to a substan 
tial short circuit in the spark gap circuit and the 
other responding to a very low value of current 
in the Spark gap circuit due to the electrodes 
being too widely spaced. The two relays are con 
trolled in each case by means of a leakage trans 
former which also feeds power 
Spark gap circuit. 
One of the main objects of the present, inven 

tion is to accomplish the same results as are ac 
complished by Koerner with the use of a single 
relay which will close the switch to the burner 
motor if the current flow through the relay is 
within a predetermined range, but which will 
maintain this switch in open position if the cur 
rent flow through the relay is either above, or 
below this predetermined range. 
An additional object of the invention is to de 

sign a double armature relay which will operate 
to attract one of its armatures when the current 
flow therethrough is within a predetermined 
range for the purpose of closing a switch, and 
which will energize a second armature when the 
current flow through the relay exceeds a prede 
termined high value, the second armature oper 
atting to open the switch. . 
A further object of the invention is to provide. 

means for locking the burner motor switch in 
open position in the event it has been opened as 
a result of the spark electrodes being spaced too 
widely apart. The purpose of this is to prevent 
the burner motor from being intermittently ener 
gized and deenergized in the event the spark 
should appear and dis-appear between the elec 
trodes. - 
A further object. of the invention is to design 

an electromagnet relay in which a main arma-... 
ture will move a movable contact into engage 
ment with a stationary contact when it, is at 
tracted, and an auxiliary armature which will 
move the movable contact out of engagement with 

to the high voltage 

30 

(CI. 158-28) 
the stationary contact when it is attracted due 
to an increase in the flow of current through the 
relay above a predetermined high value. 
A still further object of the invention is to de 

sign a relay of the above type in which the aux 
iliary armature moves the stationary contact out 
of engagement with the movable contact when 
the auxiliary armature is attracted due to a pre 
determined high flow of current through the re 
lay. - - - 

A still further object of the invention is to 
provide the relay with a trip which is released 
by the auxiliary.armature to prevent this arma 
ture from returning to its original position and 

l5 reclosing the switch. - 

5 
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These and other objects will readily become ap- - 
parent as the following specification is read in the . . 
light of the accompanying drawing in which: 

Figure 1 is a more or less diagrammatic rep 
20 resentation of a system, incorporating the various 

features of my invention, and - 
Figure 2 is a view of a slightly modified form of 

relay which may be substituted for the relay 
shown in Figure 1. ... . . . . - 
The control system shown in Figure 1 is adapt 

ed to control electrically the delivery of a fluid 
fuel to a burner, and to provide electrical means 
for igniting the fuel so delivered. It will be un 
derstood that many different types of fluid fuel 
may be used and that many different types of 
electrical means may be used for controlling the 
delivery of fuel. However, for the purposes of . 
illustration the electrical means for controlling 
the delivery of fuel is illustrated as the usual 
burner motor it. A pair of electrodes 2 and 3 
are connected by means of conductors 4 and 5 to a high voltage secondary winding 16 of a leak 
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age type transformer indicated generally at 7... 
When this high voltage circuit is energized, a 
Spark will jump between the electrodes 2 and 
3.for igniting the fuel delivered to the burner 
by the burner motor f... . s 
The transformer 1 is provided with an aux 

iliary secondary winding 9 which is connected 
45 by means of the conductors 20 and 2 to a relay 

Winding 22 of the relay indicated generally at 
23. The relay 23 is provided with an armature 
25 which is pivotally mounted upon a bracket 26. 
The armature. 25 carries a movable contact 2 

40 

50 
airy...contact. 28. A biasing spring 29 biases the 
armature 25 to its unattracted position in which 
the contact 21 is out of engagement with the con 
tact. 28, but when the relay coil, 22 is sufficiently 

55 energized the-armature 25 is attracted, thus caus 

which is adapted to cooperate with the station 

  



2 
ing it to move downwardly and close the switch 
27, 28. 
The armature 25 carries a block of insulating 

material, Such as Bakelite, indicated at 30. A 
Second armature 3 is carried by the armature 
25 in a chamber formed by a cut-away portion 
in the bottom of the insulating member 30 which 
registers with an opening through the armature 
25 as indicated at 32. The armature 3 is pro 
vided with a stem which extends upwardly 
through an opening in the insulating member . . . . 
30 and connects to an L shaped operating mem 
ber 34. The armature 3, stem 33 and operating. 
member 34 are all suitably connected together as 
a unit. A biasing Spring 35 seats at its lower 
end. On the insulating member 30 and at its up 
per end against the L shaped operating member 
34 to bias the operating member and armature 3 
to its unattracted position as shown in Figure 1. 
A second block of insulating material 37 is car 

ried on the upper surface of the insulating mem. 
ber 30 and is hollowed out to form a cylinder 
which slidably receives a trip mechanism 38. A 
biasing spring 39 within the cylinder biases the 
trip member 38 toward the right as seen in Figure 
1 and its engagement with the end of the op 
erating member 34 restrains this trip member 

10 
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The center leg 42 is connected with the two side 
legs 44 and 45 which provide for a normal low. 
reluctance path for the magnetic flux produced 
by the primary winding 43. The transformer i 
has a leakage path which includes the cross leg 
46 which is connected to the center leg 42 but 
which is separated from the two side legs 44 and 
45 by an air gap. Normally therefore, the flux 

... will flow through the center leg 43 and then 

s 

through the side legs 44 and 45. As long as the 
two electrodes 2 and 3 are properly spaced so 
as to produce a Spark between them, a normal 
amount of current will flow through the sec 

sondary winding 6. The current induced in the 
15 secondary winding f6 will set up magnetic flux 

which will tend to oppose the normal flow, of 
- magnetic flux produced by the primary winding 
43 through the center leg 42. However, as long 
as the flow of current in the secondary winding 

20 - 6 is normal, sufficient current will be induced 
in the secondary winding 9 to produce a normal 
fiOW of current through the relay winding 22 with 
the result that the armature 25 will be moved 
to its attracted position to close the contact 27, 
28. The flow of current through the relay wind 
ing 22 will at this time be insufficient to attract 

25 

the second armature 3, with the result that the 
Switch 27, 28 will remain closed. 

... If the electrodes 2 and 3 are spaced too close 
together and do not produce a spark then the 

from further movement. It will be understood - 
that if the armature 3 is attracted it will move . . . 
downwardly carrying the operating member 34 30 
with it, and the operating member 34 will then 
release the trip member 38 for movement to the right. 

will therefore lock the armature 3? in its ener 
gized position and prevent its return to unat 
tracted position. The armature 3 then must 
remain in this position until the trip member 38 
is pulled back to its original position by means 
of the knob. 40, at which time the biasing spring 
35 will be operative to raise the armature. 3- to 
its unattracted position to return the parts to 
the position shown in Figure 1. . . . . . . . . . 

If the current flow through the relay coil 22 is 
gradually increased from zero to a certain value, 
the relay will attract the armature 25 and cause 
it to move to the position shown in dotted lines 
in the drawing in which the contacts 27 and 28 
will be in engagement. If the current flow 
through the coil 22 is then increased further to 
a predetermined high value, the armature 3 will 
be attracted to pull the operating member 34 
downwardly. The operating member 34 will en 
gage the resilient blade 4 on which the station it 
ary contact 28 is mounted and will cause this 
blade to move downwardly and separate the con 
tact 28 from contact 27. At the same time the 
trip member 38 will be released and the armature 
3 will be locked in its lower position so that 
even though the relay 22 were deenergized and 
then energized again it would be inoperative to 
close the Switch 27, 28 due to the fact that the 

The trip member 38-will then be im- - 
mediately above the operating member 34 and 

circuit in which they are located will be effec 
tively short circuited with the result that an ab 
normally large current will flow through the sec 
ondary winding f 6... This will produce a very 

35 large amount of flux which bucks the flux pro 
duced by the primary winding 43. Under these 
conditions the major portion of the flux will pass 
rthrough the leakage path 46 and only a small 
-current will be induced in the secondary winding 

40.9 and therefore the flow of current through the 
relay 22 is so slight that the relay is unable to. 
-pull in the armature 25 with the result that the 
Switch 27, 28 will remain open. 

If the two electrodes 2 and 3 are so widely 
45 Spaced that they do not produce the proper 

Spark, then the current flow through the second 
ary winding f6 will be very small and as a re 
Sult a much larger flux. will flow through the 
center leg 42 and induce an abnormally large 

50 current in the secondary winding 9. This ab 
normally large current flow through the relay 
coil 22 will not only attract the armature 25 but 
Will also attract the second armature 3 which, 
as explained above, will cause the operating mem 

55. ber 34 to engage the resilient blade 4 and move 
the contact. 28 out of engagement with the con 
tact 27. . . . 

It will therefore be seen that the switch 27, 28 
will be closed by the relay winding 22 only when 

60 the electrodes 2 and 3 are spaced so as to pro 
duce a proper spark and cause a normal current 
flow through the secondary winding 6 which 

operating member 34 would be in its lowered causes a normal current to be induced in the position and would push the resilient blade 4 ... secondary winding 9 and fed to the relay wind 
downwardly and thus prevent the movable con- 65-ing. 22. If the current flow through the relay 
tact 21 from engaging the stationary contact 28. 
Therefore, before the switch-27, 28 can again be 
closed it is necessary to pull the trip member 38 
to the left by means of the knob 40 to permit 
the biasing spring 35 to return 
to its unattracted position. - - - - - - - - h the armature 3 

- Referring now to the transformer 1, it will be 

winding 22 should be either lower or higher than 
- the normal range of current values, then either 
the armature 25 will not be pulled in, or both 
the armature 25 and the armature 3 will be 

7, pulled in. In either case the switch 27, 28 will be opened. . . . . . . . 
The energization of the primary winding 43 

seen that this transformer consists of a center of the transformer it is under the control of a leg 42 on which a primary winding 43 as well as fi : switch formed by the relay arm. 50 and stationary 
the two secondary windings 6 and 9 are wound, 75 contact 5t, the relay arm 59 being operated by 
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means of the armature, indicated by the dotted 
line 52, of an electromagnetic relay having a re 
lay winding 53. The armature 52 additionally 
controls the relay arm 54. When the relay wind 
ing 53 is energized, the armature is attracted 
to move the relay arms.50, and 54 into engage 
ment with their stationary contacts 51 and 55, 
and when the relay winding 53 is deemergized 

... these relay arms move out of engagement With 
their stationary ContactS. . 
The energization of the relay winding 53 may 

be controlled manually or it may be placed un 
der the control of any one of a number of differ 
ent types of condition responsive devices. For 
purposes of illustration however, this relay has 
been shown as being under the control of a ther 
mostat indicated generally at 57 which comprises 
a bimetallic element 58 which is fixed at one end 
and which carries at its free end a pair of con 
tact blades 59 and 62 which cooperate with the 
stationary contacts 61 and 62, respectively. The 
arrangement is such that on a decrease in tem 
perature the resilient contact blade. 59 is first 
brought into engagement with its stationary con 
tact 6 and then at a slightly lower temperature. 
the contact blade 60 is brought into engagement 
with its stationary contact 62. 
This system is provided with the usual time 

switch which is commonly known as a safety 
switch and which is indicated generally at 65. 
It is composed of a pair of resilient contact blades 
66 and 67 which are biased to open position and 
which are latched in closed position by the free 
end of a thermal blade 68. The thermal blade 
68 is adapted to be heated by means of the elec 

- 
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3 
mary winding 8 f and a secondary winding 82, 
'the primary winding 8 being connected by 
means of conductors 83 and 84 to the line wire 

- 85 and the line wire 86. 
Operation 

The various elements of the control system are 
shown in Figure 1 in the positions which they 
will occupy when the room thermostat 57 is satis 
fied and therefore holding the two contact blades 
59 and 60 out of engagement with their respec 
tive stationary contacts 6f and 62. The relay 
winding 63 will therefore be deenergized and the 
relay arms 54 and 50 will be in open circuit 
position. The primary winding 43 of the trans 
former T will be deemergized and the relay 23 
and burner motor it will also be deemergized. 
There will therefore be no combustion present at 
the burner and the combustion responsive de 
vice 72 will be in its cold position in which the 
contact blade 5 will be in engagement with con 
tact 73 and the contact blade 76 will be in en 
gagement with the contact 74. 

. The temperature in the space in which the 
thermostat 57 is located will therefore begin to 
decrease and the bimetallic element 58 will con 
tract and cause the switch blade 59 to engage 
the stationary contact 6. This action will not 
result in the establishment of any circuit at this 

30. 

35 
tric heater 69 and when So heated Warps toward 
the right and after a predetermined time inter 
val releases the resilient contact blade 67 for 
movement downwardly to open circuit position. 
The safety switch then remains in this position 40 
until it is manually reset by the reset button T0. 
The reset button To provides what is known as a 
trip free reset, that is it maintains the contact 
blades 66 and 67 in open circuit position during 
the resetting operation so that the safety switch 
cannot be closed until the button 70 is released 

45 

and then not unless the thermal blade 68 has 
cooled off and returned to a position where it 

- can engage the contact blade 67 and latch the 
switch in its closed position. 
A combustion responsive device indicated gen 

erally at T2 is provided for responding to the 
presence or absence of combustion at the burner. 
This device has a pair of cold contacts. 73 and 14 
which are engaged by the contact blades 75 and 

50 

ing 82. . . . . 

time due to the fact that the relay arm 54 is out 
of engagement with its stationary contact 55. 
Upon a further decrease in temperature, the bi 
metallic element 58 will cause the switch blade 
60 to engage its stationary contact 62. This will 
result in the energization of relay winding 53 by 
means of a circuit extending from one side of 
the secondary winding 82 through conductor 88, 
contact. 6, switch blades 59 and 60, contact 62, 
conductor 89, contact 74, switch blades 76, and 
75, contact 13, conductor 90, electric heater 69, 
conductor 9, relay winding 53, conductor 92, 
safety switch blades 67 and 66, and conductor 93 
back to the other side of the secondary, wind-a- 

Closure of this circuit will cause the relay wind 
ing 53 to attract the armature 52 which will in 
turn move the relay arms 50 and 54 to closed 
circuit position. Engagement of the relay arm 
54 with its contact 55 will establish a holding 
circuit for the relay winding 53 which extends 
from one side of the secondary winding 82 
through conductor 88, contact 6, contact blade 
59, bimetallic element 58, conductor 95, relay arm 

: 54, contact 55, conductor 96, contact blade. 5, 

6 in the absence of combustion at the burner, 
and a hot contact 77 which is engaged by the 
switch blade 78 when combustion is present at 
the burner. The switching-action of this device 
overlaps on heating but not on cooling. That is, 
on heating the contact blade 78 engages the sta 
tionary contact before the contact blade 5 
leaves the stationary contact 73, but on cooling 
the contact blade 8.first separates fromista 
tionary contact 7 and then the contact blade 
75 engages the stationary contact 3. Also, the 
arrangement is such that the contact blade. S 
does not engage. its stationary contact: 74 until 
after the contact blade. T5 has moved into en 
gagement with the stationary contact 73. Such 
devices are old and Well known and may be pur 
chased on the open market: and a further, de 
scription thereof is not believed necessary. 
The electrical power for the control system is 

provided from a transformer 80 having a pri 

60 

contact: 73, conductor 99, electric heating ele 
ment 69, conductor. 9, relay winding 53, con 
ductor 92, safety switch blades 67 and 66, and 
conductor 93 back to the other side of the sec 
ondary winding 82. It will be noted that this 
holding circuit for the relay winding 53 is inde 
pendent of the switch blades 60 and T6. It will 
be noted also that both the original energizing 

65 

circuit for the relay winding 53 as well as the 
holding circuit includes the electric heating ele 
ment 69 which starts heating the bimetallic blade 
68, so that after a predetermined period of time 
this blade will warp toward the right and open 
the safety switch 66, 67 which will terminate 
the supply of electric power to the entire system. . . 

70. 
* also cause movement of the relay arm 50 to closed. 
circuit position which will cause energization of 
the primary winding 43 of the transformer 7 : 

7 by means of a circuit, extending from line wire: 86 
75 

... The energization of the relay winding 53 will 

through conductor 98, contact 51, relay arm 59, 

  



4. 
conductors 99 and 00, primary winding 43 and 
conductor of back to the other line. Wire 85. 
The energization of the primary winding 43 
causes current to be induced in both of the sec 
ondary windings f6 and 9 and, as set forth above, 
the amount of current induced in the secondary 
winding 9 depends upon the amount of current 
which flows through the secondary winding 16, 
and this in turn depends upon the spacing of the 
spark electrodes 2 and 3. - - 

It might be pointed out at this time that the 
control circuit for the burner motor if extends 
from the line wire 86 through conductor 98, con 
tact 5, relay arm 50, conductors 99- and 03. 
relay armature 25, movable contact 27, stationary 
contact 28, resilient contact blade 41, conductor 
04, burner motor. f, conductor 05, back to the 

other line wire 85. It will therefore be seen 
that as long as the switch 27, 28 operated by the 
relay 23 was in open circuit position the burner 
motor is deenergized. 

Let it be assumed first that the primary wind 
ing 43 of the transformer 7 has just been ener 
gized as a result of the call for heat by the ther 
mostat 57 and that at this time there is a sub 
stantial short circuit between the electrodes 2 
and 3 with the result that they do not produce 
a proper spark for igniting fuel at the burner. 
Under these circumstances, an abnormally large 
current will flow in the circuit including the sec 
ondary winding 6 and the counterflux generated 
thereby will cause most of the flux produced by 
the primary winding 43 to flow through the leak 
age path 46 with the result that only a very small 
current will be induced in the secondary winding 
9. This Small current flow through the relay 

coil 22 will be insufficient to produce a magnetic 
force great enough to attract the armature 25 
and the switch 27, 28 will therefore remain in 
open circuit position and the burner motor - 
will remain deenergized. Therefore, when the 
electrodes 2 and 3 are inoperative to produce a 
spark for igniting the fuel due to their being 
substantially short circuited the burner motor 

will not be energized and no fuel will be de 
livered to the burner. Combustion will not be 
produced and therefore the combustion respon 
sive device 72 will remain in its cold position in 
which the contact blade 75 will remain in en 
gagement with its cold contact. 73. The thermo 
stat 57 will still be calling for heat and therefore 
the relay winding 53 and the electric heater 69 
will remain energized. After a predetermined 
period of time the bimetallic blade 68 will have 
heated sufficiently to open the safety switch 66, 
68 which will terminate the supply of power to 
the system. The system will then remain locked 
out until the safety switch. 66, 67 is manually re 
set, and before this is done it is assumed that 
the difficulty which prevented combustion will 
have been corrected. - - 
Let it be assumed now that the space between 

the electrodes 2 and 3 is proper and that a 
proper spark is produced. Under these circum 
stances a normal current will flow through the 

:0 

25 

30 

35 

40 

45 

50 

55 

2,358,166 
blade 75 disengages the cold contact 73. This 
Will cause a holding circuit for the relay 
Winding 53 to be established, this holding circuit 
extending from one side of the secondary wind 
ing 82 through conductor 88, contact 6 f, switch 
blade 59, bimetallic element 58, conductor 95, re 
lay arm 54, contact 55, conductor 96, switch 
blade 78, hot contact TT, conductors f OT and 91, 
relay winding 53, conductor 92, safety, Switch 
blades 6 and 66, and conductor 93 back to the 
other side of the secondary winding 82. It will 
be seen that the establishment of this circuit 
effectively short-circuits the electric heating ele 
ment 69 and that therefore this element will be 
deenergized even before the combustion respon 
isive device 72 causes the switch blade 75 to sepa 
rate from the cold contact 73. The relay wind 
ing 53 will therefore remain energized as well as 
the primary Winding 43 of the transformer T and 
the relay Winding 22. The burner motor switch 
21, 28 therefore remains closed. This is the run 
ning condition of the system. 
If the electrodes 2 and 3 should be spaced 

properly to form the proper spark and the burner 
motor 27, 28 therefore closed but for some other 
reason combustion should not be established then 
the combustion responsive device. 72 would not 
cause the switch blade 78 to engage the hot con 
tact. T2 and therefore the electrical heating ele 
ment 69 would remain energized and cause the 
safety switch 66,67 to open after a predetermined 
period of time. Here again, the system could 
not be automatically restarted until the safety 
switch is manually reset, and this would be done 
only when the trouble which prevented the es 
tablishment of combustion was corrected. 

Let it be assumed now that the relay winding 
53 and primary winding 43 of the transformer 7 
have just been energized in response to a call for 
heat by the thermostat 57 and that the electrodes 
2 and 3 are so widely spaced as to not produce 

a proper spark for establishing combustion. Un 
der these conditions, a very small current will flow 
through the secondary winding 6 which will 
cause a very large current to be induced in the 
secondary winding f 9. The abnormally large 
current flow through the relay winding 22 will 
not only cause the armature 25 to be attracted 
but will also cause the armature 3 to be attracted 
with the result that the operating member 34 will 
be pulled downwardly to move the stationary con 
tact 28 away from the movable contact 27. Under 
these conditions the burner motor f will not be 
energized and combustion at the burner. Will not 
be established. Therefore, the combustion re 
sponsive device 72 will remain in its cold position 
and the bimetallic blade 68 will warp toward the 

60 

65 
secondary winding 6 and likewise a normal cur 
rent will be induced in the secondary winding 
9. Under these conditions the relay coil 22 will 
move the armature 25 to its attracted position and 

: the burner motor switch 27, 28 will be closed 
and the burner motor energized through the 
circuits traced above. . Under normal conditions 
combustion will be established and the combus 

right and open the safety switch 66,67 as before. 
It sometimes occurs that when the electrodes 

-2 and 3 are spaced a little too widely apart they 
may still produce a spark and cause a sufficient 
flow of current through the secondary winding 6 
to cause a normal current to be induced in the 
secondary winding 9 and hence flow through the 
relay winding 22. Under these conditions there 
fore, the armature 25 will be attracted and close 
the switch 27, 28 to energize the burner motor 
fi. Inasmuch as the electrodes 2 and 3 are a 
little too widely spaced the energization of the 

70 burner motor f f in blowing the vaporized oil from 
the nozzle of the burner may blow out the spark 
between the electrodes 2 and 3. With the result 
that the current flow through the secondary coil tion responsive device 72 will cause the Switch 

blade 18 to engage its hot contact 19 before the 75 6 will take a sudden drop and therefore cause 
an abnormally large current to flow through the 
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relay coil 22. This will attract the armature 3 
and cause the operating member 34 to open the 
switch 27, 28, and therefore deenergize-the-burner 
motor . The stopping of the burner motor 
may again cause the production of a spark be 
tween the electrodes f2 and 3 to reduce the cur rent flow through the relay winding 22 to a nor 
mal value again. Therefore, unless some means 
were provided for preventing it the armature 3 
would be released and the burner motor switch 
27, 28 would close and reenergize the burner motor 
i? and the cycle would repeat itself over and over 
again. In order to prevent this, the trip member 
38 has been provided so that when the 'armature 
3 has been pulled in due to an abnormally large 
current flowing through the relay coil 22, it can 
not be released until the trip member 38 has been 
removed manually. Thus, the burner motor 
switch 27, 28 will remain open and the burner 
motor will remain deemergized so that after a 
predetermined period of time the bimetallic ele 
ment will warp to the right and trip the safety 
switch 66, 67 to open circuit position. 

Figure 2 shows a slightly modified form of relay 
which may be substituted for the relay 22 of 
Figure 1. A relay coil 0 is adapted to attract 
armature 2 which is pivotally mounted on 
bracket and biased to its unattracted posi 
tion by means of a biasing spring shown at 3. 
The armature 12 carries a movable contact 4 
by means of a resilient blade 5, the movable 
contact being adapted to cooperate With a sta 
tionary contact i? 6. The relay armature 2 is 
shown in its attracted position in which the mov 
able contact 4 is in engagement with the sta 
tionary contact 6. The armature 2 pivotally 
carries a second armature 7 in the form of an 
angled lever mounted beneath the resilient blade 

5. It Will be clear that when the current fioW 
through the relay coil life reaches an abnormally 
high value the armature T will be attracted and 
rotated in a counter-clockwise direction so that 
the end 8 will lift the resilient contact blade 
f5 and cause the movable contact 4 to sep 
arate from the stationary contact 6. No trip 
mechanism has been shown in this modification 
for locking the switch 4, 6 in open position 
but it will be obvious that such a mechanism could 
be added to this relay without the exercise of 
invention. 
Many changes and modifications in this inven 

tion will doubtless occur to those who are skilled 
in the art, and I therefore wish it to be under 
stood that I intend to be limited only by the 
scope of the appended claims and not by the spe 
cific embodiment which has been disclosed herein 
only for the purposes of illustration. 
I claim as my invention: 
1. In a fluid fuel burner control system, in 

combination, a switch which, when closed, causes 
the delivery of fuel to a burner, an electric cir 
cuit, means responsive to the current flow in Said 
circuit for closing said switch when said current 
flow is Within a predetermined range, means in 
cluding a transformer for delivering power to a 
high voltage circuit supplying a Sparking device 
for igniting the fuel delivered to the burner, Said 
transformer including means for varying the 
current flow in said electric circuit in accordance 
with the current flow in said high voltage cir 
cuit, the arrangement being such that when the 
flow of current in said high voltage is normal the 
flow of current in said electric circuit will be 
within said predetermined range, but when the 
current flow in said high voltage circuit is ab 
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Said circuit, an elect 

5 
normally high or low the current flow in said 
electric circuit will be below or above said pre 
determined range respectively, and means for 
locking said swi in open position. When the 
current in said electric circuit rises above said predetermined range. 
2. A spark' checki system for fluid fuel burners 

comprising in combination, electrically operative 
means for delivering fuel to a burner, a high voltage circuit including a spark-gap for igniting 
the fuel, an energizing circuit for said fuel de 
very means, a normally open switch controlling 

elay for operating said 
aid relay, said relay oper 

ating to close said tch when the current in 
said relay circ eeds a first value, means 
including a transformer which supplies power to 
said high voltage circuit and relay circuit for 
Varying the current flow in said relay circuit in 
accordance With current flow in said high voltage 
circuit, the arrangement being such that the flow 
of current in Said relay circuit exceeds a second 
higher value When the Spark gap is too wide and 
is less than said first value when there is a sub 
Stantial short circuit in said high voltage circuit, 
means operated by said electric relay for opening 
Said SWitch in the event that the current through 
Said relay should exceed said second value, and 
trip means released by said last named means for 
preventing reclosure of said switch until said trip 
means has been manually reset. 

3. A Spark check system for fluid fuel burners 
comprising in combination, electrically operated 
means for controlling the delivery of fuel to a 
burner, a high voltage circuit including a spark 
gap for igniting the fuel, an energizing circuit 
for said fuel controlling means, a normally open 
Switch controlling said circuit, an electric relay 
for Operating Said Switch, said relay comprising 
a relay coil and two armatures actuable in suc 
cession as the current through said relay coil 
increases, a first of Said armatures being actuated 
When the current through the relay coil rises 
above a first value, a second of said armatures 

switch, a circuit for 

5 being actuated when said current increases above 
a Second value, said first armature being effective 
When actuated to close said switch and said sec 
Ond armature being effective to open said switch, 
and means including a transformer which sup 
plies power to said high voltage circuit and relay 
coil in accordance with current flow in said high 
Voltage circuit, the arrangement being such that 
the flow of current through said relay coil is be 
tween said first and second values only when the 
Spark across said Spark gap is of the proper char 
acter for igniting the fuel. 

4. A spark check system for fluid fuel burners 
comprising in combination, electrically operated 
means for Controlling the delivery of fuel to a 
burner, a high voltage circuit including a spark 
gap for igniting the fuel, an energizing circuit 
for Said fuel controlling means, a normally open 
SWitch controlling said circuit, an electric relay 
for Operating said switch, said relay comprising 
a relay coil and two armatures actuable in suc 
cession as the current through said relay coil in 
Creases, a first of Said armatures being actuated 
when the current through the relay coil rises 
above a first value, a second of said armatures 
being actuated when said current increases above 
a Second value, said first armature being effective 
When actuated to close said Switch and said Sec 
Ond armature being effective to open said switch, 
and means including a transformer which sup 
plies power to said high voltage circuit and relay 

  



6 
coil in accordance with current flow in said high 
voltage circuit, the arrangement being such that 
the flow of current through said relay coil is be 
tween said first and second values only when the 
spark across said spark gap is of the proper char 
acter for igniting the fuel, said relay being pro 
vided with means effective when said second 
armature is actuated to latch said second arma 
ture in a position with respect to said first arma 
ture such that said first armature is thereafter l 
ineffective to open said switch. 

5. In a fluid fuel burner control system, ir 
combination, a switch which, when closed, causes 
the delivery of fuel to a burner, an electric circuit, 
means responsive to the current flow in said cir 
cuit for closing said switch when said current 
flow is within a predetermined range, means in 

S 

3,358,166 
cluding a transformer for delivering power to a 
high voltage circuit supplying a sparking device 
for igniting the fuel delivered to the burner, said 
transformer including means for varying the 
current flow in said electric circuit in accordance 
with the current flow in said high voltage circuit, 
the arrangement being such that when the flow 
of current in said high voltage is normal the flow 
of current in said electric circuit will be within 
said predetermined range, but when the current 
flow in said high voltage circuit is abnormally 
high or low the current flow in said electric cir 
cuit will be outside of said predetermined range, 
and means for locking said Switch in open posi 
tion when the current in said electric circuit rises 
above said predetermined range. 

SEEGFRIED G. ISSERSTEDT. 


