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This invention relates to an automatic control 
System for fluid fuel burners in which the System 
is put through its starting and stopping sequence 
by means of a control motor. 
One of the main objects of this invention is to 

design a motor operated fuel burner control sys 
tem which utilizes a minimum number of parts 
and which is simple in operation thus assuring a 
low production cost, while incorporating therein 
all of the necessary features of safety required in 
fuel burner control systems. 
A further object of the invention is to design a 

control System of the above type in which a con 
trol unit in the form of a plurality of cams is 
Operated by a control motor to energize the fuel 
feeding device and ignition means and then open 
a safety switch and lock the system out in the 
event that combustion is not established within 
the normal trial ignition period. A closed hot 
combustion switch is provided for preventing the 
opening of the safety switch in the event, that 
combustion is established first, and the control 
motor then continues to operate until the control 
unit reaches a running position at which time it 
deenergizes the control notor. 
Another object of the invention is to provide 

the System with a return switch so that the co 
trol motor will return to its original starting posi 
ion upon the opening of the safety switch or 
when the room thermostat or other condition re 
Sponsive device in control of the systei is satis 
fied. 
A still further object of the invention is to con 

trol the safety switch and return switch by the 
conjoint action of the control motor and an elec 
tromagnetic relay which is energized as long as 
there is a demandi for burner operation, or upon 
a failure of ignition. Where the fiuid fuel being 
controlled is oil and an oil waive is used in addi 
tion to the usual burner notor, it is also con 
templated that the relay may control a switch in 
series with the oil valve so that this valve will be 
closed immediately upon the satisfaction of the 
demand for burner operation whereas the burier 
notor Will remain energized until the control & 
motor can Operate the control unit sufficiently to 
open the switch in series with the burner notor. 
One of the chief advantages of this operation is 
that it gives a short blow-out cycle and thus pre 
vents oil dripping into the combustion chamber 
after the burner motor has been stopped. 
A still further object of the invention is to uti 

lize a single ?perating member for controlling the 
opening of the safety switch and also for closing 
and latching the return Switch. This operating 
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member is normally biased to a position where it 
prevents opening of the safety switch and main 
tains the return switch in open position but is 
biased to its other position by the control unit 
When the control unit reaches an intermediate 
position which corresponds to the end of the trial 
ignition period and also when the control unit 
reaches its running position. This is so that the 
Operating member may be biased to close the re 
turn switch and release the safety switch for 
movement to open position in the event that com 
bustion is not established at the end of the trial 
ignition period and so that this same operating 
member may close the return switch when the de 
mand for burner operation has been Satisfied and 
the control unit is in its running position. A sep 
arate means on the control unit prevents the op 
erating member from opening the Safety switch 
except when the control unit is in the intermedi 
ate position corresponding to the end of the trial 
ignition period. 
The invention further contemplates, where in 

territtent ignition is desired, that the burner 
notor and ignition device shall be brought on si 
multaneously when the control notor is started in 
response to a deimarid for burner operation aidi 
that the igilition device shall be deemergized be 
fore the control motor reaches its intermediate 
p3sition so that the coinbustion responsive switch 
Willi be closed to prevent, opening of the safety 
switch only if combustion has been well estab 
lished. 

ihese and other objects will readily bacome ap 
parent as the following specification is read in the 
light of the accompanying drawing in which: 

Figure i is a schematic wiring diagran of the 
circuit in which my inventioissed, 
Figure 2 is a more or less diagrazilmatic showing 

of my control motor, control unit, and switches 
operated thereby with the control unit being 
shown in starting position, aid 

Figure 3 is a view similar to Figure 2 with the 
control unit being shown in running position. 

This application is directed to the same general 
type of system as my copending application, 
Serial No. 433,494 wiich was filed concurrently 
here with. 

Referring first to Figure 2 of the drawing, the 
control inotor operates a, control unit, 
through the reduction gearing 2. The control 
unit comprises a rotatable shaft indicated by 
the dotted line S, which shaft carries a plurality 
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of cans 4, 5, 6, 7, 8, 9 and 28. 
the cams 4 and 5 are adapted to cooperate 

with the relay 2 in controlling the action of the 
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return switch 22 and the safety switch 23. The 
return Switch 22 comprises a pair of contact 
blades 26 and 25 which are biased to open circuit 
position as shown in Figure 2 of the drawing. 
The safety switch 23 comprises a pair of resilient 
contact blades 26 and 27, the blade 2 being biased 
upwardly to open circuit position. A latch 23 
pivoted at 29 normally holds the safety switch 23 
latched in closed position as shown in Figure 2, 
but this latch is continuously biased to its tripped 
position by means of the spring 39. The latch 
28 is provided with an extension 3 which coop 
erates with the surface of can a 5 so that this 
cam normally prevents the biasing spring 30 
from moving the latch 28 to its tripped position, 
except when the extension 3 enters into the low 
part 32 of can 5. 
An operating member 38 is pivotally mounted 

at 35 and, as shown in Figure 2, is biased by means 
of the spring 36 into a first position in engagement 
with the stop pin 3. In this position a latching 
Surface 38 engages the end 39 of the latch 28 to 
prevent this latch from being moved to its tripped 
position by means of the spring 36. 
The relay 2 is shown as having a pivoted arma 

ture 39 which is illustrated in its attracted posi 
tion in Figure 2. In this position it engages the 
end 40 of the operating member 33 to maintain 
the operating member in its first position against 
the stoppin 37. The surface of can is is adapted 
to cooperate with a roller 3 on one end of a lever 
42 which is pivotally mounted at $3. The other 
end of the lever 42 carries a spring 33 which con 
nects the lever 32 with one end of the operating 
member 33. With the low portion of the cam 8 
engaging the roller 8, as shown in Figure 2. there 
is substantially no tension in the spring 36 and 
therefore the weaker spring 35 is effective to bias 
the operating member 33 into its first, position in 
engagement with the stop pin 3. When the can 
24 is rotated far enough so that tha high portion 
of the cam engages the roller 3i, the lever 32 is 
rotated in a clockwise direction, tensioning the 
spring 38. This spring 33 is stronger than spring 
36 and therefore its effect, when tensioned, is to 
overcome the spring 38 and bias the operating 
member 33 for rotation in a clockwise direction 
to a second operating position. As long as the 
relay 2 is energized, its armature 39 prevents the 
clockwise rotation of the operating member 33 
and it remains in the position shown in Figure 2. 
However, if the relay 2 should be deenergized. 
Such clockwise rotation of the operating meinber 
34 will be permitted. 
This clockwise rotation of the operating mem 

ber 35 removes the latching surface 38 from the 
end 33 of the latch 28 so that if the extension 
3 on this latch is opposite the low point, 32 of 
the can S, then the soring 33) is oparative to 
rotate the latch 28 to its tripped position and 
permit the safety switch 23 to open. The safety 
Switch 33 will then remain open until it is nan 
ually closed by the reset member 3. 
Clockwise rotation of the operating member 35 

under the influence of the spring 33 will addi 
tionally cause this member to close the return 
switch 22 and at the same time a latch member 
É, which is pivoted at 38 will drop down under 
the influence of its biasing spring 39 and latch 
the return switch 22 in closed position. This will 
occur. Whenever the return Switch is closed and 
the return switch will then remain closed until 
the cam S has rotated sufficiently to cause its 
high point 56 to engage extension 5 on the latch 
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shown in Figure 2. This will always permit open 
ing of the return Switch 22 because when the cam 
5 is in position to trip the latch 35, the cam & 

has relieved the tension in the spring 43 and 
the operating member 33 is therefore biased to its 
first position against the stop pin 37. It will 
therefore be seen that the cams 8 and 5 coop 
erate with the relay 2 to control the safety switch 
23, and the cams 8 and 6 cooperate with relay 
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(3 ed move this latch to its tripped position, as 75 

2 to control the return switch 22. 
For the sake of simplifying the drawing, the 

armature 39 of the relay 2 and the operating 
member 34 have been shown in such a position 
that the tension of the spring 46 will tend to move 
the armature 39 to its deenergized position. Ac 
tually, the relay 2 is reversed and a member 
operated by the armature 39 slips in between the 
end 40 of the operating member 36 and the relay 
2 so that the effect of the spring 48 is to tend 
to move the armature 39 towards its energized 
position. In this way it would never be possible 
for the spring 48 to bring the armature to its 
deenergized position. The diagrammatic show 
ing, however, is thought to be operable and there 
fore sufficient to show the operation of the system 
as a whole. 
The control motor Switch 5é is shown as com 

prising a pair of resilient contact blades 55 and 
56 which are biased to open position as shown in 
Figure 3. An insulating member 57 carried by 
the free end of the resilient blade 56 cooperates 
with the surface of the cam so that when it 
engages the high surface of the cam, as shown in 
figure 2, switch 58 is closed and when it engages 
the low surface of the can, as shown in Figure 3, 
the switch 53 is opened. 
The switches 66 and 8 are shown as compris 

ing the resilient contact blades 62, 63 and 68, the 
blades S2. and 56 being biased to their Straight 
line positions whereas the blade 33 is shown as 
being biased to its upper position in Figure 2 in 
which it engages the blade 52 to close the switch 
8. This takes place when the insulating men 
ber 55 carried by the free end of the blade 63 is 
in engagement with the lowest portion of the 
can 8. When the can rotates slightly in its 
clockwise direction the insulating member 66 is 
in engagement with the intermediate portion 66 
of the can 8, at which time the blade 63 is moved 
downwardly until it engages the blade 64, the 
blade 62 remaining in engagement with blade 33 
during this movement. When the highest por 
tion of the can 8 engages the insulating member 
53, the blade 63 is in its lowest position in which 
the switch 6 is closed and the switch 60 is open. 
This position is shown in Figure 3. 
The burner motor switch 58 comprises a pair 

of resilient contact blades 69 and which are 
biased to open circuit position as shown in Fig 
ure 2. When the insulating member carried 
by the blade 3 engages the low portion of the 
can S, Switch 68 is in open circuit position as 
shown in Figure 2, but when the insulating men 
ber exagages the high portion of the can 9, 
switch S3 is closed as shown in Figure 3. 

ignition Switch 2 cornprises a pair of resilient 
contact blades 3 and 74 which are biased to 
open circuit position as shown in Figure 3. When 
the insulating member 75 carried by the free end 
of the contact bladel 3 engages the high point 
of can 28, the Switch 2 is closed as shown in 
Figure 2, and when the insulating member 5 en 
gages the low point of can 20 switch 2 is open 
as shown in Figure 3. 
The system shown in Figure 1 is intended to 
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respond to some condition which is indicative of 
a demand for burner operation. It will be ap 
preciated that this may be any one of a number 
of different conditions, but for the purposes of 
illustration the condition chosen is dry bulb ten 
perature. Therefore, a room thermostat 80 is uti 
lized, this thermostat comprising a bimetallic ele 
ment 8 having a resilient contact blade 82 and 
a second contact blade 83. On a decrease in 
temperature, the bimetallic element 8 is adapted 
to contract and first cause the resilient contact 
blade 82 to engage the stationary contact 8 and 
then cause the contact blade 83 to engage the sta 
tionary contact 85. 
A reference numeral 86 indicates generally any 

one of a number of well known combustion re 
sponsive devices for positioning a contact arm 
T into engagement with a cold contact 88 in 

the absence of combustion and into engagement 
with a hot contact 89 in the presence of combus 
tion. It will be understood that this is not in 
tended to be a calibrated switching device but 
one which will respond to the appearance and 
disappearance of a flame at the burner. It is not 
necessary that this switching action overlap in 
either direction. . . . 

The relay 2 is shown as comprising an elec 
tric winding 90 and the armature 39 which, when 
the relay is energized, is adapted to move the re 
lay arms 9 R, 92R, and 93R, into engagement 
with their stationary contacts 94, 95 and 96, re 
spectively. The letter "R" has been used after 
the reference numerals indicating the relay arms 
in order to indicate that these arms are actuated 
by the relay. 
The control motor G is shown as having a ro 

tor 98 and an energizing winding 99. When a 
circuit is closed to the winding 99, it will be un 
derstood that the control motor is energized to 
cause rotation of the rotor 93, which, through 
the reduction gearing 2, rotates the shaft 3 of 
the control unit 3. The switches 22, 23, 54, 6, 
(3, 38 3rdi 2 which are controlled by the con 
trol uit are shown in figure i in the same posi 
tions which they occupy in Figure 2. 

his systern is provided with the usual oil 
ourne rotor SS and ignition device f. it is 
also provided with an electromagnetically op 
erated oil valve 33 which, when deemergized, 
prevents the low of oil to the burner. 

The electrical power for operating the system 
is obtaired from the two supply lines (3 and 24 
to which the primary winding 85 of a step-down 
transioner 6 is connected by lineans of conduc 
tors G and C3. The transformer C6 is pro 
vides. Yith a secondary winding 59 which sup 
gies gover to the low voltage portion of the sys 
te. 

Ceratio2 
The various elements of the system are shown 

is a the position whicia they will occupy when the 

5 

0 

20 

3) 

40 

5 

t) 

(Cato, ui, is ign is starting position and the 
iteracerature in the roof being controlled has de 
creased suiciently to cause the switch arm 83 to 
engage its stationary contact 35, this action oc 
carring at a slightly lower temperature than that 
8, which he resilient contact arm 82 engages its 
stationary contact, 84. The closure of the two 
roots theinostat, Switches results in the establish 
great of a circuit from one side of the secondary 
Winding 39 through conductor 2, switch 23, 
conductor 3, contact 84, Switch blades 82 and 
33, stationary contact 85, conductors 4, 

5 and 6, switch 60, conductor 7, switch arm 3 

3 
87, cold contact 88, conductors 8 and 9, wind 
ing 90 of the relay 2, and conductor 20 back to 
the other side of the secondary winding 09. This 
circuit results in the energization of the relay 2 
which then moves the relay arms 9R, 92R, and 
93R into engagement with their stationary con 
tacts 94, 95 and 96, as shown in Figure 1 of the 
drawing. The engagement of the relay arm R. 
with its stationary contact 94 establishes the 
usual holding circuit from one side of the sec 
ondary winding 09, through conductor 2, 
safety switch 23, conductor f3, contact 84, resil 
ient switch blade 82, bimetallic element 8, con 
ductor 2 i, relay arm 9R, stationary contact 94, 
conductors 22, 5 and 6, switch 60, conduc 
tor 7, switch arm 87, cold contact 88, conduc 
tors 18 and 9, relay winding 90, and conduc 
tor 20 back to the other side of the secondary 
winding O9. This holding circuit is therefore in 
dependent of the contact blade 83 and stationary 
contact 85 of the room thermostat 80. 
The engagement of the relay arm 92R with its 

stationary contact 95 sets up a circuit for the 
control motor 0. This circuit extends from One 
side of the secondary winding C9 through con 
ductor 2, safety switch 23, conductor 3, con 
tact 84, resilient switch blade 82, bimetallic ele 
ment 8, conductor 2, relay arm 9R, contact 
94, conductors 22, f f 5 and 24, contact 95, relay 
arm 92R, conductor 25, switch 54, conductors 
26 and 27, energizing winding 99 for the con 

trol motor 0, and conductors 28 and 20 back 
to the other side of the secondary winding 09. 
Energization of the relay 2 therefore results in 
the energization of the control notor to which 
immediately starts to rotate the control unit 
from its starting position in a clockwise direction, 
as seen in Figures 2 and 3. 
As the control unit i? starts to rotate, the can 
9 Will first cause the closure of the switch 68 
which Will result in the simultaneous energiza 
tion of the oil waive 22, burner motor and 
ignition device G. The oil valve 32 is einergized 
by a circuit extending from the supply line 63 
through conductor 29, switch 63, conductors 35 
and 36, relay arin 93R, contact 96, conductor 
32, oil valve 82, and conductor 33 to the other 
supply jine 3. The burner motor will be ener 
gized by a circuit extending from the supply line 
f63 through conductor £9, switch 68, conductors 
3 and 33, ourner motor 9, and conductor 
35 back to the other supply ine 6. The igni 

tion device Will be energized from a circuit ex 
tending from the supply line 63 through con 
ductor 29, switch G8, conductors 3 and 36, 
switch 2, conductor 3, ignition device , and 
conductor 38 back to the other supply line 64. 
The closure of the above three circuits nor 

nally resuats in the establishment Of conibustion 
at the burner. It will be noted that at Substan 
tially the same tine as the can 3 closes the 
switch 38 for energizing the oil valve, burner 
motor and ignition device, the can 8 causes its 
inter ediate surface 66 to engage the insulating 
portion 85 on the blade 63 and therefore causes 
this blade to move downwardly into engagement 
with the blade 66 resulting in the closure of the 
switch 6 while naintaining the switch SG in 
closed position. This results in a holding circuit, 
for the relay winding 90 which is independent of 
the combustion responsive SWitch arrin 8 and the 
cold contact 38. This circuit extends fron one 
side of the secondary winding 99 through con 
ductor 2, safety switch 23, conductor. 3, con 
tact 33, resilient Switch blade 82, bimetallic ele 
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ment 8 , conductor 28, relay arm 98R, contact 
93, conductors 22, 5 and 5, switches 60 and 
68 in series, conductors 60 and 9, relay wind 
ing 99, and conductor 2g back to the other side 
of the secondary winding 9. Therefore, if 
combustion is established causing the combustion 
responsive switch arm 8 to separate from the 
cold contact 88, the relay Winding 90 will never 
theless remain energized and the control motor 
it will continue to operate. 
The combustion responsive switch arm 8 in 

continued response to combustion Will continue 
to move into engagement with the hot contact 
89. This sets up a holding circuit for the relay 
Winding 90 which is independent of the Switch 
69 through which the original energizing circuit 
for the relay winding 9 passed. The latter hold 
ing circuit may be traced from one side of the 
secondary winding OS through conductor 2, 
Safety Switch 23, conductor 3, contact 88, re 
silient switchblade 82, bimetallic element 8, con 
ductor 2, relay arm 9 R, contact 96, conductors 
22, 5 and 24, contact 95, relay arm 92R, con 
ductor 4, hot contact 39, switch arm 3, con 
ductor f, switch 6, conductors 6 and 69, 
relay winding 90, and conductor 2 back to the 
other side of the secondary winding 38. 
Continued rotation of the control unit will 

cause the insulating member 5 of the ignition 
Switch 2 to slip off the high side of the cam 25 
thus resulting in the opening of the ignition 
SWitch 2. The control unit is now approach 
ing its intermediate position in which it will open 
the safety switch 23 in the event that combustion 
has not been established. At, this time the cam 
d6 has rotated so that its high point 50 has re 
leased the latch 37 for operation by its biasing 
Spring 49 in the event that the return switch 23 
should be closed. The cam 5 has rotated until 
its low point 32 is opposite the projection 38 on 
the latch 28 so that this latch may be moved by 
its biasing spring 30 to open the safety switch 23 
in the event that the latch 28 is released by the 
operating member 38. The cam 3 has rotated 
sufficiently to rotate the lever £2 and tension the 
biasing spring 34 to bias the operating member 
for rotation in a clockwise direction to cause it to 
release the latch 28. in the event that the relay 
2 should be deemergized. At this same time, 
the can 3 moves its high side into engagement 
with the insulating portion 55 on the switchblade 
63 so that this switch blade moves downwardly 
to open the switch 60. 
At this time the relay 2 will be deenergized if 

the combustion responsive switch arm 8 is not 
in engagement with its hot contact 39 but will 
remain energized by the holding circuit traced 
above through the hot contact 89 in the event 
that combustion has been established. 

Let it be assumed first that combustion has not 
been established at this time and that the con 
bustion responsive switch arm 8 is still in en 
gagement with the cold contact 88. Opening of 
the Switch 6 will therefore break the circuit 
through the relay winding 96 and the relay 2 
will become deenergized and drop out its arma 
ture 39. This permits the biasing spring 43 to 
rotate the operating member, 38 in a cloalkwise 
direction and release the latch 28, which is turn 
is rotated by its spring 30 to release the safety 
switch 23 for movement in open direction. Open 
ing of the safety switch 23 breaks the original 
circuit to the control motor 6, but this motor is 
innediately reenergized because at the same tine 
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ing of the safety switch 23 it closes and latches 
the return switch 22. This latc. is of course the 
latch 37 which moves downward into latched 
position by means of its biasing spring £9. Thus 
the control notor immediately starts operat 
ing again. 
The ignition 0, it will be remembered, has 

already been deenergized, and the deenergization 
of the relay, 2 results in the movement of the 
relay arm 93R to open circuit position which re 
Sults in the immediate closure of the oil valve 
G2. The switch 68 is still closed however, and 

therefore the burner motor be continues to op 
erate. The control unit therefore rotates un 
der the influence of the control motor which 
is now energized by the return Switch 22. This 
energizing circuit extends from one side of the 
secondary winding 09 through conductors 82, 
$5, return switch 22, conductors 86, 82, en 

ergizing winding 99, and conductors 28 and 26 
back to the other side of the secondary winding 
09. The control motor C will continue to oper 

ate until the control unit has returned to its 
starting position, at which time the high point 
50 on the can 6 trips the latch 37 and permits 
the return switch 22 to open. In this position 
of the control unit, the Cam é is in the position 
shown in Figure 2 in which it has released the 
tension of the biasing spring 66 with the result 
that the operating member 36 is now biased to its 
position against the stop pin 3 and will not re 
close the return switch 22. The control motor 
will therefore be deenergized with the control 
unit in the starting position. At this time the 
cam 5 will have returned the latch 28 to its 
latched position but the safety switch 23 will 
remain open until it is manually reset, on the 
resilient latching blade 33 carried by the latch 
28. Moreover, the control motor cannot be 
reenergized until this safety switch 23 is reclosed 
due to the fact that this switch is in the ther 
mostat circuit and therefore will maintain the 
circuit to the control motor open even though 
the room ther nostat 3 is closing both of its 
thernostatic Switches in response to a demand 
for burner operation. When the safety switch 
23 is manually set, the parts will be in the posi 
tion shown in Figures 1 and 2 of the drawing 
and the system will then go through a normal 
starting operation. 

Let it be assumed now that the control unit 
is in its intermediate position wherein the can 
& has tensioned the biasing spring 48, can SS 
has positioned its low point 32 opposite projec 
tion 3 on the latch 28, high point 50 of cam 5 
has moved to permit action of the latch & by 
its biasing spring 43, switch 68 is closed by cam 
A9, and ignition switch 72 has been opened by 
can 20, and the cam 8 has just opened the 
Switch. 69. If at this time combustion has been 
established the combustion responsive switch 
arm 8 will be in engagement with its hot contact 
39 and the relay 2 will remain energized by 
means of a circuit extending from One side of the 
secondary winding 9 through conductor 2, 
safety switch 23, conductor 3, contact 33, resil 
ient switch blade 32, bimetallic element 3, con 
ductor 22, relay artin 9R, contact 94, conductors 

70 
d22, 5, and 28, contact 95, relay arm 92R, con 
ductor A, hot contact 89, combustion responsive 
Switch arm 3, conductor , switch 6, con 
ductors 60 and 9, relay winding 90, and con 
ductor 20 back to the other side of the secondary 
winding 89. The armature 39 of the relay 2 

that the operating member 33 permits the open- 75 will therefore not release the operating member 
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3 for movement by the biasing spring 44 with 
the result that the Safety switch 23 will remain 
closed and the return switch 22 will remain open. 
The control motor 0 will therefore remain in 
operation and the control unit will Continue 
to operate until the can moves its low por 
tion adjacent, the insulating member 57 which 
results in the opening of the switch 54. This 
breaks the circuit to the control notor f) and 
therefore deemergizing it, although the relay 2 
will still remain energized by the circuit just 
traced above. This is the normal running condi 
tion of the system in which the oil valve 2 is 
opened, burner motor 9 energized and the igni 
tion a deemergized. 
With the control unit in its running posi 

tion, if the relay 2 is deemergized, either as a re 
sult of a failure of the flane at the burner or 
as a result of the room thernostat opening Switch 
82, 84, the arnature 39 will be released and per 
mit the operating member 34 to rotate in a clock 
wise direction under the influence of its biasing 
spring 44. This results in the closure of the re 
turn switch 22 and the latching thereof by means 
of the latch 37. The control motor to will there 
fore be energized and will rotate the control unit 

back to its starting position, at which time 
the high point 50 on the cam 6 will trip the re 
turn switch to open position. The parts will 
then have returned to the positions shown in 
Figures 1 and 2 of the drawing. 

It Will be noted that the notor control SWitch 
5 always maintains energization of the control 
motor 0 when it is operating normally until 
the control unit if reaches its running position, 
at which time the switch 54 opens and stops the 
motor in this position. The motor then remains 
deenergized until the return switch 22 is closed 
as a result of the deemergization of the relay 2. 

It will be noted further that whenever the re 
lay 2A is deenergized for any reason the oil valve 
02 is immediately closed due to the breaking of 

the circuit therethrough at the relay arm 93R. 
The burner motor 00, however, Will continue in 
operation until the cann 9 Opens the motor 
switch 68. This provides for a blow-out cycle. 

Warious changes and modifications of the in 
vention will undoubtedly occur to those who are 
skilled in the art, and I therefore wish it to be 
understood that I intend to be limited by the 
scope of the appended claims and not by the 
specific embodiment disclosed which is for the 
purpose of illustration only. 

clair asny invention: 
1. In a motor Operated fuel burner control sys 

tem, a control motor, a control unit operated 
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thereby and having a starting position, an elec- . 
tric device which, when energized, causes the de 
livery of fuel to & tourner, a first Switch in Con 
trol of Said device, said first switch being op 
erated by said control unit and Open when said 
control unit is in starting position, a relay in 
control of said control motor, a circuit for said 
relay, 2, condition responsive element for closing 
said circuit, the seSultant movement of Said con 
trol unit iroa its starting position causing closure 
of said irst Switch, Switch means operated by 
said control unit for deenergizing said control 
motor When said Control unit reaches a running 
position, a return Switch for energizing said con 
trol moto independently of said Switch means, 
means controlled by said relay upon deenergiza 
tin thereof for closing said return Switch, and 
in cans operated by said Control unit when it 
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turn switch, said first switch being opened by said 
control unit as it leaves its running position. 

2. in a 2notor operated fuel burner control sys 
ten, a control notor, a control unit, operated 
thereby and having a starting position, an elec 
tric device which, When energized, causes the de 
livery of fuel to a burner, a first switch in con 
trol of said device, said first switch being oper 
ated by Said control unit and open when said 
control unit is in starting gosition, a relay in con 
trol of said control motor, a circuit for said relay, 
a condition responsive element for closing said 
circuit, the resultant movement of said control 
unit froin its starting position causing closure 
of Said first SWitch, Switch means operated by 
said control unit for deerhergizing said control 
motor when said control unit, reaches a running 
position, a normally open return switch for ener 
gizing Said control motor independiently of said 
Switch means, a latch for aching said return 
switch in closed position, a negoes biased to a 
position in which it latches said return switch 
closed, said member being restrained by said re 
lay When it is energized but permitting such 
latching operation when deemergized, and means 
operated by said control unit for removing the 
bias from Said latching member and for tripping 
said return switch to open position when said Con 
trol unit reaches its starting position. 

3. In a motor operated oil burner control Sys 
tem, a control motor, a control unit operated 
thereby and having a starting position, an oil 
burner motor associated with an oil burner, an 
electrically operated oil valve for alternately cut 
ting off and permitting the fioW of oil to the 
burner, a relay in control of said control motor, 
a relay Switch in series with said oil valve, a first 
Switch in control of both said burner notor and 
oil valve, a condition responsive SWitching means 
for energizing said relay thus closing said relay 
switch and causing operation of said control 
motor, said control unitl closing said first switch 
as it is moved from its starting position by said 
control motor to energize simultaneously said 
burner notor and open said oil valve, means op 
erated by Said control unit for Stopping Said 
control motor when said control unit reaches a 
running position, a return switch for said control 
motor, means Controlled by Said relay for closing 
Said return switch upon deenergization thereof 
for reenergizing Said control motor, said oil valve 
Closing immediately upon deemergization of said 
relay, said control unit opening said first switch 
as it moves from its starting position, and means 
Operated by said control unit for opening said 
return Switch. When it reaches its starting posi 
tion. 

4. In a motor operated oil burner control sys 
tem, a control notor, a control unit operated 
thereby and having a starting position, an oil 
burner motor associated with an oil burner, an 
electrically operated oil valve for alternately cut 
ting off and permitting the fiow of oil to the 
burner, means for igniting the fuel at the burner, 
a relay in control of said control notor, a relay 
SWitch in series with said oil valve, a first Switch 
in control of said oil valve, burner motor and 
igniting means, a Second switch in series with 
Said igniting means, a condition responsive 
Switching ineans for energizing said relay thus 
closing Said relay switch and causing operation of 
Said control motor, said CCIntrol unit closing said 
first Switch as it moves from its starting position, 
means operative by Said control unit for closing 

reaches its starting position for opening said re- 75 Said Second Switch before Said first switch is 
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closed whereby the opening of said oil valve and 
the energization of said burner motor and ig 
initing means occur sinultaneously, said control 
unit opening said second switch as it reaches 
an intermediate position, and then deenergizing 
said control notor as it reaches a running posi 
tion, a return Switch for Said control notor, 
lineans controlled by said relay for closing said 
return Switch upon deenergization thereof for 
reenergizing said control motor, said oil valve 
closing immediately upon deemergization of said 
relay, said control unit opening said first switch 
as it moves from its starting position, and means 
operated by said control unit for opening Said 
return switch when its reaches its starting po 
sition. 

5. In a motor operated fuel burner control 
system, a control motor, a control unit operated 
thereby and having a starting position, an elec 
tric device which, when energized, causes the 
delivery of fuel to a burner, a first switch in 
control of said device, said first switch being 
operated by said control unit and open when 
said control unit is in starting position, a relay 
in control of Said control motor, a circuit for 
said relay, a condition responsive element for 
closing said circuit, the resultant movement of 
said control unit from its starting position caus 
ing closure of said first switch, a safety switch 
in control of said electric device, means con 
trolled by said control unit for opening said safe 
ty switch when said control unit reaches an in 
termediate position, means including a closed hot 
combustion Switch for preventing such opening 
of the safety switch, Switch means operated by 
said control unit for deemergizing said control 
motor when said control unit reaches a running 
position, a return Switch for energizing said con 
trol motor independently of said Switch means, 
means controlled by said relay upon deemergiza 
tion thereof for closing said return switch, and 
means operated by said control unit when it 
reaches its starting position for opening said re 
turn switch, said first switch being opened by 
said control unit as it leaves its running position. 

6. In a motor operated fuel burner control 
System, a control motor, a control unit operated 
thereby and having a starting position, an elec 
tric device which, when energized, causes the 
delivery of fuel to a burner, means for igniting 
the fuel delivered to the burner, a first switch 
in control of said electric device and said ignit 
ing means, said first switch being operated by 
said control unit and being open when said con 
trol unit is in its starting position, a relay in 
control of said control motor, a circuit for said 
relay, a condition responsive element for closing 
said circuit, the resultant movement of said con 
trol unit from its starting position causing clo 
sure of said first switch, switch means operated 
by said control unit as it reaches a first inter 
mediate position for duenergizing said igniting 
means, a safety switch in control of said electric 
device, means operated by said control unit as 
it reaches a second intermediate position for 
opening said safety switch, means including a 
closed hot combustion switch for preventing such 
opening of the safety switch, switch means oper 
ated by said control unit for deemergizing said 
control motor when said control unit reaches a 
running position, a return Switch for energizing 
said control motor independently of said switch 
means, means controlled by said relay upon de 
energization thereof for closing said return. 
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2,39,380 
when it reaches its starting position for open 
ing said return switch, said first switch being 
opened by said control unit as it leaves its run 
ning position. 

7. In a motor operated fuel gurner control 
System, a control motor, a control unit having 
a starting position, a running positiora, and an 
intermediate position operated thereby, a relay 
in control of said control motor for rotating said 
control unit successively from its starting posi 
tion through its intermediate position, running 
position, and back to its starting position again, 
an electric device which, when energized, causes 
the delivery of fuel to a burner, a first switch 
for energizing Said device, said first switch being 
closed by said control unit as it leaves its start 
ing position and opened as it leaves its running 
position, a normally closed safety switch in con 
trol of said electric fuel feeding device, operating 
means for said safety switch, said means being 
biased to open switch position by said control 
unit when it is in its intermediate position, means 
Operated by said relay when energized for pre 
venting the opening of said safety switch, a con 
dition responsive switch for energizing said relay 
for causing energization of Said control motor, 
means operated by said control unit for de 
energizing said relay to permit opening of said 
Safety SWitch. When said control unit reaches its 
intermediate position, and means including a 
closed hot combustion switch for maintaining 
energization of said relay to prevent opening of 
said safety switch if combustion is established 
first. 

8. In a motor operated fuel burner control 
system, a control motor, a control unit having 
a starting position, a running position, and an 
intermediate position operated thereby, a relay 
in control of said control notor for rotating 
Said control unit successively from its starting 
position through its intermediate position, run 
ning position, and back to its starting position 
again, an electric device which, when energized, 
causes the delivery of fuel to a burner, a first 
SWitch for energizing said device, said first switch 
being closed by said control unit as it leaves its 
starting position and opened as it leaves its run 
ning position, a normally closed safety switch in 
control of said electric fuel feeding device, oper 
ating means for said safety switch, said means 
being biased to open switch position by said 
control unit when it is in its intermediate posi 
tion, means operated by said relay when ener 
gized for preventing the opening of said safety 
Switch, a condition responsive switch for ener 
gizing said relay for causing energization of said 
control motor, means operated by said control 
unit for deemergizing said relay to permit open 
ing of Said safety switch when said control unit 
reaches its intermediate position, a return switch 
for energizing said control motor being closed by 
Said safety switch operating means as said safety 
Switch is being opened, means for opening said 
return switch as said control unit reaches is 
starting position, and means including a closed 
hot combustion switch for maintaining energiza 
tion of said relay to prevent opening of said 
Safety switch if combustion is established first. 

9. In a motor operated fuel burner control 
System, a control motor, a control unit having 
a starting position, a running position, and an 
intermediate position operated thereby, a relay 
in control of said control motor for rotating said 
control unit successively from its starting posi 

switch, and means operated by said control unit 75 tion through its intermediate position, running 



position, and back to its starting position again, 
an electric device which, when energized, causes 
the delivery of fuel to a burner, a first switch 
for energizing said device, said first switch being 
closed by said control unit as it leaves its start 
ing position and opened as it leaves its running 
position, a normally closed safety Switch in con 
trol of said electric fuel feeding device, operat 
ing means for said safety switch, said means be 
ing biased to open switch position by said control 
unit when it is in its intermediate and running 
position, means operated by said relay when en 
ergized for preventing the opening of Said Safety 
switch, a condition responsive switch for energiz 
ing said relay for causing energization of said 
control motor, means operated by Said control 
unit for deemergizing said relay to permit opening 
of said safety switch when said control unit 
reaches its intermediate position, means includ 
ing a closed hot combustion switch for maintain 
ing energization of said relay to prevent opening 
of said safety switch if combustion is established. 
first, means operated by said control unit deener 
gizing said control motor when said control unit 
reaches its running position, a return Switch for 
energizing said control motor, said operating 
means closing said return Switch upon deemergi 
zation of said relay by Said condition responsive 
switch, and means for opening said return Switch 
when said control unit reaches its starting posis 
tion, said control unit preventing said operating 
means from opening Said Safety SWitch except at 
its said intermediate position. -- 

10, in a motor operated fuel burner contro 
system, a control motor, a control unit having a 
starting position, a running position, and an in 
termediate position operated thereby, a relay in 
control of said control motor for rotating Seid 
control unit successively from its starting posi 
tion through its intermediate position, running 
position, and back to its starting position again, 
an electric device which, when energized, causes 
the delivery of fuel to a burner, a first Switch. 
for energizing said device, said first Switch being 
closed by said control unit as it leaves its start 
ing position and opened as it leaves its running 
position, a normally closed safety switch in corae 
trol of said electric fuel feeding device, operating 
means for said safety Switch, said ineans being 
biased to open switch position by said control 
unit when it is in its intermediate and running 
position, means operated by said relay when en 
ergized for preventing the opening of Said Safety 
switch, a condition responsive switch for ener 
gizing said relay for causing energization of said 
control motor, means operated by said control 
unit for deenergizing said relay to permit open 
ing of said safety Switch when Said control unit 
reaches its intermediate position, a return Switch 
for energizing said control motor being closed 
by said safety switch operating means as Said 
safety switch is being opened, means for opening 
said return switch as said control unit reaches its 
starting position, means including a closed hot 
combustion switch for maintaining energization 
of said, relay to prevent opening of Said Safety 
switch if combustion is established first, means 
operated by said control unit deemergizing Said 
control motor when said control unit reaches its 
running position, a return switch for energizing 
said control motor, said operating means closing 
said return switch upon denergization of said 
relay by said condition responsive switch, and 
means for opening said return switch when Said 
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control unit preventing said operating means 
from opening said safety switch except at its 
said intermediate position. 

. . In a motor operated fuel burner control 
System, a control motor, a control unit having a 
starting position, a running position, and an in 
termediate position operated thereby, a relay 
in control of said control motor for rotating said 
control unit successively from its starting posi 
tion through its intermediate position, running 
position, and back to its starting position again, 

- an electric device which, when energized, causes 
the delivery of fuel to a burner, a first switch for 
energizing said device, said first switch being 
closed by said control unit as it leaves its starting 
position and opened as it leaves its running posi 
tion, a normally closed safety switch in control 
of said electric fuel feeding device, a movable 
Enember for actuating said safety switch, said 
member being continuously biased to switch open 
position, said control unit cooperating with said 
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movable member to prevent it from opening said 
safety switch except when said control unit is in 
its intermediate position, an operating member 

is having a first position in which it prevents said 
22CVaole menice from opening said safety switch 
and a second position in which it permits such 
action, Said operating member normally assurn 
ing its first position, means operated by said 
control unit as it moves to its intermediate po 
sition for biasing said operating member for 
movement to its Second position, means controlled 
by Said relay when energized for preventing such 
novenent, a condition responsive switch for ena 
ergizing said relay for causing energization of 
Said control notor, nea1nS Operated by said con 
trol unit for deemergizing said relay to permit 
opening of said safety Switch when said control 
unit reaches its internediate position, and means 
including a closed hot combustion Switch for 
maintaining energization of said relay to prevent 
opening of Said safety switch if combustion is 
established first. 

2. En a motor operated fuel burner control 
Systern, a control motor, a control unit having a 
starting position, a running position, and an in 
termediate position operated thereby, a relay in 
control of Saidi control motor for rotating said 
control unit Successively from its starting posi 
tion through its intermediate position, running 
position and back to its starting position again, 
an electric device which, when energized, causes 
the delivery of fuel to a burner, a first switch 
for energizing Said device, Said first Switch being 
closed by Said control unit as it leaves its starte 
ing position and opened as it leaves its running 
position, a normally closed safety switch in con 
trol of said electric fuel feeding device, a mov 
able member for actuating said safety switch, 
said member being continuously biased to switch 
open position, said control unit cooperating with 
said movable member to prevent it from 
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opening said Safety Switch except when said 
control unit is in its intermediate position, 
an operating member having a first position 
in which it prevents said movable member 
from Opening Said Safety Switch and a second 
position in which it permits such action, said 
operating member normally assuming its first 
position, means operated by said control unit as 
it noves to its intermediate position for biasing 
said operating member for movement to its sec 
Ond position, means controlled by said relay when 
energized for preventing such movement, a con 

control unit reaches its starting position, said 75 dition responsive switch for energizing said relay 
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for causing energization of said control motor, 
(means operated by said control unit for de 
energizing said relay to permit opening of Said 
safety switch when said control unit reaches its 
interraediate position, a normally open return 
switch, means associated with said movable men 
ber for closing said return switch as it moves 
to its second position to permit opening of said 
safety switch whereby said control motor will be 
energized, means operated by said control unit 
as it reaches its starting position for opening Said 
return switch, and means including a closed hot 
combustion switch for maintaining energization 
of said relay to prevent opening of Said Safety 
switch if combustion is established first. 

13. In a motor operated fuel burner control 
system, a control motor, a control unit having a 
starting, and a running position operated there 
by, a relay in control of said control motor for 
rotating said control unit successively from its 
starting position through its running position 
and back to its starting position, again, an elec 
tric device which, when energized, causes the 
delivery of fuel to a burner, a first switch for 
energizing said device, said first switch being 
closed by said control unit as it leaves its starting 
position and opened as it leaves its running posi 
tion, a condition responsive switch for energiz 
ing said relay for causing energization of Said 
control motor, switch means operated by said 
control unit as it reaches its running position for . 
deenergizing said control motor, a return Switch, 
a movable member for closing Said return Switch, 
means controlled by said control unit for biasing 
said movable member to its switch closed posi 
tion when said control unit is in its running 
position and switch open position when said con- . 
trol unit is in its starting position, means posi 
tioned by said relay for preventing movement of 
said movable member to its switch closed posi 
tion when said relay is energized but permitting 
such movement when said relay is deenergized, 
means for holding said return switch in closed 
position once it has been closed by Said move 
able member, and means operated by said control 
unit when it reaches its starting position for re 
leasing said holding means. 

14. In a motor operated fuel burner colntrol 
system, a control motor, a control unit having a 
starting position, a running position and an in 
termediate position operated thereby, a relay in 
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control of said control motor for rotating said 
control unit successively from its starting posi 
ion through its intermediate position, running 
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position, and back to its starting position again, 
an electric device which, When energized, causes 
the delivery of fuel to a burner, a first sivitch 
for energizing said device, said first switch being 
closed by Said control unit as it leaves its start 
ing position and opened as it leaves its running 
position, a norzaally closed Safety switch in con 
trol of said electric fuel feeding device, a mov 
able member for actuating said safety switch, 
said member being continuously biased to switch 
open position, said control unit cooperating with 

5 said movable member to prevent it from opening 
Said Safety switch except When said control unit 
is in its intermediate position, an operating mem 
ber having a first position in which it prevents 
Said movable member from opening said safety 
Switch and a second position in which it permits 
Such action, said operating member normally as 
suming its first position, means operated by said 
control unit as it moves to its intermediate and 
running position for biasing said operating mem 
ber for movement to its second position, means 
controlled by said relay for preventing such 
movement when energized and permitting such 
movement when deemergized, a return switch for 
energizing said control motor independently of 
all other Switches, said return switch being nor 
nally open, said operating member closing said 
return Switch when it moves to its second posi 
tion, means for holding said return switch closed 
Once it has been closed by said operating mem 
ber, means operated by said control for re 
leasing said holding means when said control 
unit is in starting position, a condition respon 
sive switch for energizing said relay for causing 
energization of said control motor, means op 
erated by said control unit for deenergizing said 
relay to permit opening of said safety switch 
when said control unit reaches its intermedi-. 
ate position, means including a closed hot com 
bustion switch for maintaining energization of 
Said relay to prevent opening of said safety 
Switch if combustion is established first, and 
means operated by said control unit for deener 
gizing Said control motor when said control unit 
reaches running position. - 

JOHN M. WILSON. 


