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8 Claimis. 

This invention relates to improvements in the 
arrangement of electrical circuits and especially 
circuitS for the control of the fuel supply to heat 
ing apparatus, particularly domestic oil burners. 

It is an object of this invention to provide a 
control which permits the automatic operation of 
an electric motor which supplies fuel to the heat 
ing device under the control of a thermostat or 
hydroStat or by manual means and which auto 
matically cuts of the source of power from the 
motor if within a predetermined time after the 
motor starts normal combustion conditions do not 
OCCU. 

While this device is primarily intended for the 
use described its application is not limited to 
Such use since it may be employed in a wide 
Variety of circuits and it may be actuated by 
changes in pressure, temperature, drafts or hu 
midity alone or in combination, or by manual 
contro. 
The accompanying sheets of drawings illus 

trate Specific embodiments of the invention aS 
applied to domestic oil burners of the electrically 
Operated and thermostatically controlled type, 
but the invention is not limited to these embodi 
mentS. 
In the drawing: 
Figs, l and 3 are diagrammatic illustrations of 

the wiring of the controls in two different forms. 
Fig. 2 is a top view of the Snap spring assembly 

used in FigS. and 3. 
FigS. 4 and 5 are detailed views of one of the 

elements of Fig. 3. 
The System of Fig. 1 includes a motor 78 for 

Operating a liquid fuel burner of a building heat 
ing System (burner and heating system not 
shown). It includes, also, a thermostatic switch 
79 responsive to the temperature of the room air 
and a knife Switch 80 for making connection to . 
a Source of electric power (not shown). The 
room thermostatic switch 79 may consist of an 
electric Switch of the type shown in United States 
patent to P. K. McGall 1960,020, and an expan 
sible liquid filled thermostatic bellows 92A ex 
posed to the air in the room or space to be 
heated. The circuit through the switch 79 and 
motor 8 is completed through conductor 8t, in 
Su ated conductor 82, resistor 83, insulated con 
ductor 84, fixed contact 85, movable contact 86, 
tersion strip spring element 87 of spring assembly 
88, screw stud 89, thermostatic metal blade 90 
and conductor 9. The thermostatic neta blade 
90, shown in the room temperature position, is 
deformed upwardly when heated by resistor 83 
which surrounds it but which is separated there 

(C. 158-28) 
from by suitable insulating material Such as 
mica. The blade 90 is mounted in cantilever 
fashion at 92 and has screw stud 89 mounted at 
its free end locked in position by nut 93. The 
spring assembly 88 of the form shown in Fig. 2 
comprises an elongated strip spring member 81 
operatively mounted on a necked portion of the 
stud 89 which engages the notched hole 94. The 
side Spring elements 95 are compressively abutted 
against grooved or notched abutments 96 thereby 
putting member 87 in tension since the ends of 
elements 87 and 95 opposite their mounted ends 
are fastened together to form movable contact 
86. The operation of a SnapSwitch of this gen 
eral type is described in Patent No. 1,960,020 ex 
cept that in the present construction the snap 
movement of contact 86 is produced by the move 
ment of the mounting point 94 of tension mem 
ber 87 by stud 89. 
An abutment 97 with pivoted catch 98 and strip 

spring 99 mounted thereon, is mounted friction 
ally in a well-known manner on the end of the 
shaft OO operated by the helical thermostatic 
member of a combustion responsive stack Switch 
(not shown) of the heating system. This Stack 
Switch is located in the Smoke fue of the liquid 
fuel burner to respond to the heat of combustion 
thereof. The abutment 9 is in the dotted posi 
tion when the thermostatic spiral is cold. Upon 
heating of the cold Spira as a result of the con 
bustion of the oil in the furnace, abutment 97 re 
wolves clockwise to the position shown in full 
lines, that is, when normal ignition occurs. The 
passage of current through the circuit described 
including resistor 83 heats blade 90. As the 
blade 90 is heated it moves upwardly and the ten 
ision center line of the Spring 87 crosses the line 
of the pivoting grooves in abutments 96 causing 
the spring assembly 88 and especially movable 
contact 86 to suddenly snap upwardly and break 
the circuit through resistor 83. In its upward 
notion the contact 86 noves catch 98 out of its 
path against the force of spring 99 but is stopped 
by abutment 97 which is in the full line position 
as a result of the rotation of the thernostatic 
spiral as described above. After the passage of 
the contact 86 the catch 98 again Snaps into the 
position shown in full lines in Fig. 1, and thus 
prevents return of the contact 86 to its initial 
position as thermostatic blade 90 moves down 
Wardly again. The Catch 98 is electrically con 
nected to abutment 97 whereby the electrical 
circuit from conductor 9 through blade 90, stud 
89 and spring assembly 88 is completed through 
flexible conductor O when contact 86 engages 
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2 
either the catch 98 or the abutment 97. The 
resistor 83 is thereby disconnected from the cir 
cuit and the motor circuit completed by a path 
of negligible resistance. If, however, normal 

5 ignition does not occur the thermostatic spiral 
does not revolve shaft OO so that abutment 97 
and catch 98 remain in the position indicated 
by the dotted lines. When the spring assembly 
88 snaps over under these conditions as a result 
of the heating of element 83 contact 86 clears 
catch 98 and abutment 97 and is carried up 
against stop 102 as shown in dotted lines thus 
opening the motor circuit. The heater element 
83 and blade 90 cool and blade 90 returns to its 
Cold position. The Spring assembly 88 does not 
Snap back to its initial position but remains in 
the position shown by the dotted lines since the 
tension center line of tension member 87 remains 
above the operative notches in abutments 96. 
The motor circuit is therefore held open until 
plunger f02A is manually depressed whereby the 
tension center line of member 87 is depressed 
below the operative notches in abutments 96 and 
thereby returns the spring 88 to its original posi 
tion and again closes the motor circuit. Plunger 
02A may also operate against tension strip 

Spring 87. Also, if at any time during motor 
operation and after blade 90 has cooled to nor 
mal temperature, the stack temperature falls be 
low a predetermined point, the counter-clock 
wise rotation of abutment 97 carries catch 9 R 
from under the end of contact 86, allowing it to 
return to its initial position. This completes the 
circuit through resistor 83 and thermostatic blade 
90 is again deformed causing the spring assembly 
88 to snap into the upper position thus shutting 
off the motor. If such rotation of the abutment 
97 occurs before blade 90 cools sufficiently to give 
the contact 86 a downward pressure, assembly 

40 88 immediately snaps upward into the upper posi 
tion as abutment 97 rotates sufficiently to release 
it. thereby opening the motor circuit. The rntal 
tion of abutment 97 in both directions is limited 
by ston 9A without limiting the movement of 

45 shaft foe because of the frictional slip arrange 
ment between shaft foo and abutment 9T. In 
Fig. 1 the support point of tension member 87 
is raised and lowered by blade 90 with respect, 
to the pivot points of compression members 95 

50 on abutment 96 thereby operating spring as 
sembly 88. This same relative movement of the 
tension member and the compression member 
oivot points for operating the switch also may 
be obtained by keeping the tension member sun 

55 port point fixed and attaching the abutment 9 R 
to thermostatic blade 90 whereby the pivot points 
of the compression strip 95 move in a vertical di 
rection causing the switch to operate when they 
cross the tension center line of tension strip 87. 

Fig. 3, in which the cold condition of the con 
trol with the burner not operating is illustrated 
in solid lines, represents a modification of my in 
vention shown in Fig. 1, which has the advantage 
that the motor 03 is stopped if a small drop in 

65 temperature occurs in the stack after ignition 
has been established and after thermostatic blade 
O4 has returned to its normal cool position. The 

Spring assembly 05 immediately snaps over to 
the upper position upon anticlockwise rotation 

70 of abutment 06 instead of the movable contact 
08 returning to engage the fixed contact 09 
and thereby avoiding a continued operation of 
the motor 03 until the blade 04 is again heated. 
Upon closure of thermost at Switch f O current 

75 flows from switch f i? througi conductor 2, 
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2.223.460 
switch 0, conductor 3, screw 4A, blade 04, 
stud 5, tension spring element f6, contacts 
08 and fo9, conductor f7, heating element 8, 

conductor 25, motor f 03 and conductor í 19 to 
switch . Heating element f8 is inductively 
wound about thermostatic blade 04, and in 
sulated therefrom by material such as mica. 
Blade O4 is made of magnetic material and the 
circulation of current about it in the winding 8 
causes a magnetic flux to be set up. This fux is 
communicated to iron bracket 4, which at 
tracts iron armature 20 which armature is a 
portion of the element 2 loosely mounted on 
shaft 22 attached to the spiral thermostatic 
element. Since the element 2 is loosely 
mounted on the shaft 22 and is free to turn 
about the axis of that shaft, the attraction be 
tween armature 20 and the bracket f 4 causes 
a movement of armature 20 against the force 
of a retractile spring 23 until the position shown 
in Fig. 4 is assumed, or until the element 2 stops 
against the abutment 26. In the position of 
Fig. 4, iron armature 20 has stopped against 
the insulator 4-b on the projection 4. The 
abutment 06 is attached to the shaft 22 fric 
tionally in a well-known manner and when the 
stack temperature rises, due to the establishment 
of combustion, the abutment 06 is turned clock 

on shown in full line in Fig. 
3 to that show in dotted line, and carries the 
element 2 and the armature. 20 into the posi 
tion shown in dotted line in Fig. 3. Heating of 
blade O4 by element f8 causes it to be deformed 
upwardly and to carry with it the mounting of 
the tension spring element f 6 causing the mov 
able contact 08 to snap upwardly as previously 
described out of engagement with the fixed con 
tact 09, and against the abutment O6. This 
action leaves the motor operating current pass 
ing through only the right half of the heating 
element f8 as it flows from contact O8 through 
abutment 06, conductor 24, a portion of heat 
ing element f8 to conductor 25. This causes 
thermostatic element fo4 to remain heated suffi 
ciently to hold contact f O8 in engagement with 
abutment 106 during the period of motor oper 
ation. If, during the time thermostat switch O 
is closed, combustion fails while the motor f O3 
is in operation and the stack temperature falls, 
abutment fos is moved in a counter-clockwise 
direction, carrying its lower point to the right out 
of the path of travel of the contact {08. The elle 
ment f2 f follows it into the position shown in 
Fig. 4 and contact 08 is free to snap into its 
loner position as shown in dotted line in Fig. 3. 
This Opens the motor circuit and blade fo4 cools 
until the entire spring assembly 0.5 takes the 
position shown in dotted line in Fig. 3. The 
motor circuit can be reclosed only by the manual 
operation of the plunger f26, which can be made 
to force the blade 04 or tension member 6 
downward and carry the tension center line of 
Spring element f 6 across the operative mount 
ing line of compression element 27 causing the 
entire spring assembly 05 to snap back into its 
full line or cold position. 
When thermostat switch 0 opens and a nor 

mal shutdown of the burner occurs, abutment 06 
rotates into the position shown in full line in 
Fig. 3 but the element 2 does not follow it since 
iron bracket 4 is demagnetized, Spring 23 
causes armature 20 and the element 2 to as 
Sume the position shown in full line in Fig. 3. 
Contact iO8 is thus prevented from Snapping into 
its upper position as indicated in dotted line and 
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2.223,460 
when blade 4 has cooled contact 08 snaps into 
engagement with contact fo9 and the device is 
ready for another normal cycle of motor oper 
ations. The rotation of abutment O6 in both 
directions is limited by stop O6A without limiting 
the movement of shaft 22 because of the fric 
tional slip arrangement between shaft 22 and 
abutment | 06. 

It will be apparent to those skilled in the art 
that the Specific embodiments of the invention 
herein shown and described are offered merely 
by way of example and that the invention is 
capable of many modifications and variations. 
Accordingly, the invention is to be limited only 
in accordance with the appended claims. 

I claim: 
1. The combination with a heating device of a 

burner, a motor for operating said burner, a re 
sistance heating element, an electric power supply 
for said motor and said heating element, a me 
tallic thermostatic strip member mounted at one 
end and free to move at the other, said resistance 
heating element being adiacent said thermostatic 
strip member, and a multiple-position snap 
Switch comprising the combination of an elon 
gated tension strip operatively mounted at the 
free end of said thermostatic strip member with 
the other end free to move, adjacent compression 
Spring means of shorter effective length with an 
end thereof connected to the free end of said 
tension strip and stops compristing electric con 
tacts between which said connected end portion 
moves, the opposite end of said Spring means be 
ing pivoted at such a point laterally adjacent said 
tension strip that said spring means are in longi 
tudinal compression, said mounting point of said 
tension strip being movable by said thermostatic 
strip across the plane of Said compression spring 
means pivot point, one of said stops for said con 
nected end portion being under the influence of 
combustion conditions of said burner, an electric 
circuit connecting said power supply, said motor, 
said resistance heating element, and the contacts 
of said switch, said switch and said circuit being 
so constructed and arranged that when Said 
switch is in one position against one of said stops 
said electric power supply is connected with both 
Said motor and said resistance element. and when 
said connected end portion of said switch is in 
contact with the stop which is under the influence 
of combustion conditions of said burner said mo 
tor remains connected to said power supply and 
said resistance element is disconnected therefrom, 
and when a predetermined temperature is de 
veloped in said resistance element and said corn 
bustion-influenced stop is not subjected to com 
bustion conditions said connected end portion 
snaps into a position out of contact with both 
of said stops and disconnects both said motor 
and said resistance element from said power 
Supply. 

2. In combination in a device of the class de 
scribed, a spring toggle snap mechanism includ 
ing a bimetallic thermal actuator and an electric 
contact making follower, a first fixed stop for said 
follower, said first fixed stop constituting an 
electric contact, a second fixed stop for said fol 
lower, a removable stop for said follower, said 
removable stop constituting an electric contact 
and being movable into and out of operative 
position, an electric heater for said thermal ac 
tuator, said heater being connected between said 
first fixed stop and said removable stop, said re 
movable stop and said follower being connected 
in an electric circuit to control it, said followe!' 

3 
being so constructed as to Snap from the posi 
tion of the first fixed stop to that of the remov 
able stop in response to movement of said actua 
tor when warmed by said heater, and to Snap 
from the position of the removable stop to that 5 
of the first fixed stop in response to a return 
movement of said actuator upon normal cooling 
thereof, said follower requiring, in order to Snap 
away from the third fixed stop, a movement of 
Said actuator through a distance in excess of that. 
resulting from said normal cooling thereof, Said 
actuator being movable manually through said 
excess distance, whereby, (1) when said follower 
engages said first fixed stop said heater is con 
nected in the circuit to be controlled, (2) when 
Said follower engages said removable contact 
said circuit is closed but excludes said heater, 
and (3) when said follower engages said second 
fixed stop said circuit is open. 

3. The combination of the immediately preced 
ing claim wherein said removable stop includes a 
catch so constructed and arranged that it re 
tains said follower next said removable stop when 
Said removable stop is in operative position, said 
catch being constructed and arranged to release 
Said follower in response to said removable stop 
moving, out of operative position. 

4. In combination with an electric machine, a 
resistance element, an electric power supply for 
Said electric machine and said resistance element, 
a combustion device, an automatic multiple-posi 
tion Switch having three operated positions there 
of, an electric circuit connecting said power 
supply, electric machine, resistance element and 
switch, said switch and said circuit being so con 
Structed and arranged that said Switch in its 
initial position connects both said electric ma 
chine and said resistance element to said power 
Supply, means Operable in response to heating 
of said resistance element to operate said switch 
out of the initial position thereof to disconnect 
stimultaneously said resistance element and said 
electric machine from said power supply, an elec 
tric contact movable into the path of the movable 
element of said Switch to restrict the movement 
thereof, said electric contact being so connected 
in said electric circuit as to provide an electrical 
connection of said power supply with said electric 
machine without including Said resistance elle 
ment, means operable upon establishment of 
combustion to introduce Said electric contact into 
the path of said movable element of said switch, 
said innovable element and Said electric contact 
being SO constructed and arranged that said 
movable contact noves unrestricted from its 
initial position beyond said electrical contact to 
Open circuit position should said combustion re 
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sponsive means fail to move said contact into 
position to restrict the movement of Said movable 
element. 

5. In combination, an electric machine, a 
spring Snap switch including a thermal actuator 
and a snap follower, a pair of fixed stops for 
said follower, a removable stop for said snap fol 
lower movable into and out of operative posi 
tion, an electric heater for heating said thermal 
actuator, an electric power supply, circuit con 
nections between said power supply, said heater, 
said electric machine and said switch, said fol 
lower being so constructed that it snaps back and 
forth between the position of the first fixed stop 
and the operative position of the movable stop 
in response to the heating and cooling of said 
thermal actuator, said follower being so con" . 
structed that it snaps away from the second ?ix 
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stop only in response to an excursion of said a,c- 
tuator greater than that required to cause said 
follower to snap between said first fixed stop and 
the operative position of said removable stop, and 
control means for moving said removable stop 
into and out of operative position, said Snap 
switch including contacts operated by said foll 
lower, said switch and said circuit being so con 
structed and arranged that said switch controls 
Said heater, and, through its control of said heat 
er, Causes itself to operate Out of the position of 
said first fixed stop. 

6. The combination of the immediately pre 
ceding claim wherein said removable stop in 
cludes a catch so constructed and arranged that 
it l'etains said follower next said removable stop 
when said removable stop is in operative position, 
said catch being constructed and arranged to 
release said follower in response to said remov 
able stop moving out of operative position. 

7. The combination of an electric machine, a 
resistance element, an electric power supply for 
said resistance element, a three position switch 
having moving and stationary contacts, and hav 
ing a normal position and two operated positions 
for a moving contact, said switch including a 
thermal actuator operating under the heating 
influence of said resistor element to move said 
moving contact between said normal position 
and the first of said operated positions and into 
the second of said operated positions, said ther 
mal actuator being so constructed that it tends 
to move said moving contact into said normal 
position when said resistance element is deener 
gized, and circuit connections between said 

2,223,460 
switch, power supply, and resistance element (i) 
for energizing said resistance element and elec 
tric machine when said moving contact is in 
said normal position, (2) for energizing only said 
electric machine when said moving contact is in 
said first operated position, and (3) for deener 
gizing both said resistance element and electric 
machine when said moving contact is in Said 
second operated position, and control means 
operable to determine whether said Switch, when 
operating said moving contact out of said normal 
position, moves said contact into said first Oper 
ated position or into Said second operated posi 
tion. 

8. In combination, an electrical device, a Snap 
acting thermostat having a thermal element 
heated by said electrical device and having also 
a snap-acting electric contact operable to snap 
into a first extreme position in response to a 
temperature change of said thermal element, and 
to snap from said first extreme position toward 
a second extreme position in response to an op 
posite temperature change, a movable obstiuc 
tion movable into obstructing position to stop said 
Snap-acting contact in an intermediate position 
and thereby prevent it from moving into said 
Second extreme position and movable therefrom 
into contact freeing position to release said Snap 
acting contact for Snapping beyond said obstruc 
tion into Said Second extreme position, and an 
other electric contact cooperating with said mov 
able contact for controlling the energization of 
said electrical device. 

ARTHUR, LIEWIS RICHE. 
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