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This invention relates to improvements 
in electric circuit controls and more partic 
ularly to a safety control for an electrically 
operated domestic liquid fuel burner. 

is One type of electrically-operated domes 
tic liquid fuel burners usually comprises a 
motor which operates a pump for supply 
ing liquid fuel to the burner nozzle and a 
fan for providing air to produce the proper 

10 combustible mixture. uch burners are 
usually controlled by a room thermostat lo 
cated in that part of the building or dwell 
ing the temperature of which is desired to be 
kept constant. The room thermostat is in 

ls an electric circuit which starts and stops the 
motor of the burner mechanism. In addi 
tion to this control it is customary to em 
loy a safety control in the circuit actuated 

E. or furnace conditions so that when 
20 the pressure within the boiler of a steam heating system or the temperature of the 

water or vapor in a hot water or air sys 
tem E. es the danger the burn- p. er mechanism will be cased to discontinue 
its operation. In addition to these two con 
trols it is desirable to provide a safety con 
trol which upon failure of the burner flame to initially ignite or upon failure of the 
burner flame after ignition will operate to 
break the motor circuit. This safety device 
prevents a delivery of the liquid fuel into 
the combustion chamber of the furnace when 
combustion has ceased to exist and thereby 
reventing a flood of the combustion cham 
r with the fuel and prevents accidents re 

sulting therefrom should the burner mech 
anism properly function and ignite the same 
thereafter. It is also customary in domestic 
liquid fuel burners to provide an electrical 
ignition for the fuel at the nozzle which 
will spark a sufficient length of time at the 
initial starting of the burner mechanism to 
ignite the flame at the burner nozzle and 
then be discontinued. - 

It is an object of this invention to provide 
an electric control which normally will be 
in position when the roorn thermostat calls 
for heat to place the motor and electrical 
ignition device in circuit so that the burner 
mechanism can be started and thereafter cut 
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out the electrical ignition and cause the con 
trol to immediately discontinue the opera 
tion of the motor should the burner flame 
fail to ignite or fail after ignition. 
With these objects in view reference is 

had to the accompanying sheets of drawing 
which illustrate a preferred form of this in 
vention with an understanding that minor 
detail changes may be made without depart 
ing from the scope thereof. 

in the drawings: 
Figure 1 is a perspective view of a com 

mercial type of domestic liquid fuel burner 
as installed with a commercial t of fur 
nace or heater, partly in section and illus 
trating the wiring of the controls in dia 
gram. 

Figure 2 is an enlarged detail wiring dia 
gram illustrating the connections between 
the various controls and motor. 
A commercial type of furnace 1 is dia 

grammatically illustrated in Figure 1 with 
arts broken away to illustrate the applica 

tion of a domestic liquid fuel burner there 
to. The type of burner illustrated is op 
erated by an electric motor 2 which actuates 
an atomizing pump contained in chamber 
8 for delivering the liquid fuel supplied 
through the pipe 4 from a tank or other 
source, not shown, to the burner nozzle 5 
extending through a draft pipe 6 into the 
combustion chamber of the furnace. The 
motor also operates a fan blower contained 
in the casing 7 for supplying air through the 
draft pipe 6 to the discharged liquid fuel. 
The commercial line is conn by leads 

8 and 9 to a switch box 10 and through 
the various controls and safety devices to 
the motor 2. A transformer, spark coil or 
other ignition device 11 is preferably placed 
in circuit between the motor and control 
box, the secondary circuit of which is con 
nected to the ignition device for igniting the 
liquid fuel at the nezzle. In this particular 
type, the ignition device comprises an elec 
trode 12 connected to one side of the secon 
dary coil of the transformer 11 which elec 
trode extends in front of the discharge ori 
fice of the nozzle with the other side of the 
transformer grounded to the burner mecha 
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nism and an electrode 13 also grounded to 
the burner mechanism arranged in operative 
position adjacent the burner nozzle for cre 
ating a jump spark between electrodes 12 
and 13 when the transformer is energized. 
The timing of the operation of the ignition 
device in this particular type of burner is 
actuated by the pressure built up within 
the atomizing chamber 3 as the atomizing 
pump begins to initially operate and is il 
lustrated herein as comprising an electric 
switch 14 in the circuit between the trans 
former 11 and switch box. 10 carried upon a 
pivoted arm 15 in such a position as to nor 
mally close the ignition circuit. This arm 
is associated with a pressure device 16 com 
municating with the interior of the atomiz 
ing chamber 3 so that as the pressure in 
creases, the arm will be caused to rotate 
about its pivot and break the ignition cir 
cuit. 
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The commercial line entering the switch 
box. 10 through leads 8 and 9 passes through 
a manually-operated switch 1 and the in 
coming current travels through the lead 18 
to a room thermostat T of commercial de 
sign and from thence to a boiler or pressure 
control device B of commercial form asso 
ciated with the interior of the boiler or heat 
er and passing through this control is con 
tinued to one terminal of a thermostatically 
operated safety device Spreferably mount 
ed upon the stack 19 through which the 
roducts of combustion pass in leaving the 
urnace on their way to the smoke stack 

or chimney. When this safety device is in 
normal position before the motor starts op 
erating, the commercial current then passes 
therefrom through the lead 20 to a safety 
switch 21 of commercial design located in 
the switch box. 10. The commercial current 
then passes from the safety switch 21 
through the lead 22 to the motor 2 and re 
turns through lead 23 to the switch 17 
through which it is connected to the return 
lead 9 of the commercial line. The commer 

. cial current to the motor at switch 21 in the 
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switch box is diverted so that part of it 
passes through lead 24, through the ignition 
switch 14 and then passing through the pri 
mary winding of the transformer or spark 
coil 11, is connected to the return lead 23 
to the switch 17, as shown in Figure 2. 
The particular commercial type of safety 

switch illustrated at 21 comprises a mercury 
tube switch 25 releasably held in the closed 
position by a thermostatically-operated ele 
ment 26 which will be heated by a continu 
ance of the passage of the line circuit there 
through to release after a predetermined 
time the mercury tube 25 to be automatical 
ly tilted into open position. As seen in Fig 
ure 2, the incoming current from line 20 
passes through the mercury tube 25 and 
thence through the thermostatic control 26 
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on its way to the motor so that when the ele 
ment 26 remains in circuit, the motor circuit 
will be broken after a predetermined time. 
It is therefore necessary to provide a safety 
device which will close a circuit on the in 
coming side of the thermostatic element to 
the motor, whereby the circuit will be brok 
en through the element 26 to maintain the 
motor circuit closed through the switch 25. 
This is accomplished in the following man 
le. 

in the trade as a stack safety and includes a 
bi-metallic spiral 27 introduced within the 
stack 19 which expands and contracts in ac 
cordance with the stack temperature to op 
erate a mercury tube switch 28 to open, and 
close the circuit between the leads 18 and 
20, normally with the circuit closed. A sec 
ond mercury tube switch 29 is operated by 
the same mechanism with its terminals ar 
ranged in reverse relation to the upper 
Switch in that when 28 is closed 29 is open 
and when the products of combustion from 
the ignited burner flame pass through the 
stack the therinostatic coil operates to open 
switch 28 and close switch 29. One termi 
nal of switch 29 is connected to the incoming 
line 18 and the other by a lead 30 to one 
terminal of another mercury tube switch 31 
mounted on the pressure actuated lever 15 
carrying the ignition switch 14 in such a 
manner that the circuit therethrough is 
broken when the lever is in its normal de 
pressed position. The other terminal of this 
switch 31 is connected by a lead 32 to the 
binding post of the safety switch 21 which 
is connected to the motor through lead 22. 

In the normal cold position when the mo 
tor is idle Switch 28 of the stack safety is in 
the closed position and under these condi 
tions, the lever 15 is in the depressed posi 
tion with ignition switch 14 closed, switch 
31 in the shunt motor circuit open, and the 
room thermostat T in the open position, as 
shown in Figure 1. When heat is required, 
the thermostat T closes whereby the circuit 
through lead 18, switch 28, lead 20, safety 
switch 21, lead 22 to motor and from mo 
tor to switch 17 and at the same time the 
ignition circuit through lead 24, transform 
er 11 and ignition switch 14 is closed. If 
the burner flame is not ignited by electrodes 
12 and 13, the temperature of the stack 19 
does not change and the continued passage 
of the current through the element 26 of 
the safety switch 21 releases the automatic 
switch 25 to break the motor circuit. there 
through. If the burner flame is ignited, the 
products of combustion passing through the 
stack 19 operate the stack safety S to open 
switch 28 and close switch 29. While the 
stack safety thermostatic element is being 
heated, the pressure in the atomizing cham 
ber is tilting the lever 15 to break the igni 

The thermostatically-operated safety. 
device S is a commercial instrument known 
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tion circuit through switch 14 and close 
switch 31. These operations are so timed in 
relation to the thermostatic element 26 of the 
safety switch 21 that the stack safety switch 
S will deenergize the element 26 before the 
same releases the line switch 25 and by the 
time the stack safety operates sufficient time 
has passed since the energizing of the igni 
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tion device to cause the burner flame to be 
ignited and then the pressure device acts 
upon the switch carrying, leyer 15 to open 
the ignition switch 14 and close the switch 
31 to shunt the commercial current about 
the thermal element 26 to the motor. 
From the above construction it is seen 

that continued operation of the motor when 
the room thermostat is closed depends upon 
the normal co-operation of two elements of 
the burner mechanism, namely, the opera 
tion of the fuel supplying means and the 
operation of the ignition means to ignite 
the fuel so supplied. Should for any reason 
the thermostatic element of the stack safety 
fail to initially operate the switches thereof 
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stack safety should the 
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upon initial ignition of the fuel, the safety 
switch 21 will be actuated to break the mo 
tor circuit. Switches of this type were de 
signed and are used in controls of this char 
acter for this purpose, the additional switch 
tube 29 in connection to the pressure op 
erated switch 31 produces an additional and 
novel result, namely, should, during normal 
operation of the burner in producing heat, 
the thermostatic member 27 become de 
formed or otherwise fail to operate the tube 
switches 28 and 29 and combustion cease 
by operation of the room thermostat, the 
circuit to the motor cannot be again closed 
by the room thermostat until the stack safety 
has been repaired or replaced because as 
soon as the motor circuit is broken the pres 
sure in the device 16 falls causing switch 31 
to break the circuit from the stack safety to 
the motor and thereafter the motor cannot 
be initially started. If during the normal 
operation of the burner mechanism and 

ressure device 16 
become inoperative on the next operation 
of the room thermostat, the burner cannot 
be again operated until the trouble has been 
repaired or removed because in the runnin 
osition the ignition circuit is broken an 
ause should the pressure device fail to op 

erate upon the initial starting of the motor 
the shunt circuit through pressure operated 
switch 31 is broken. Therefore, it is neces 
sary for the continuous operation of they 
burner mechanism to intermittently furnish 
heat, which is the function of the domestic 
liquid fuel burner, there must be the co-op 
eration as first described between the stack. 
safety and pressure device at all times. 
Futhermore, this control system depending 
upon the co-operation of the operation of 
the motor and the establishment of com 
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bustion, should the motor become inopera 
tive in any way either while idle or during 
operation, the line circuit thereto will be 
broken either through safety switch 21 or 
pressure operated switch 31 and prevent 
further damage thereto by the passage of 
the line circuit. 
What I claim is: 
1. In an electrically-operated liquid fuel 

burner mechanism including an electrical 
ignition device, an electric control therefor 
included in the burner circuit comprising 
an electrically-actuated safety switch, a 
room thermostat and a stack safety switch normally adapted upon closing of the room 
thermostat to operate the burner mecha 
nism for a time predetermined by the elec 
trically-actuated safety switch, an ignition 
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switch normally closing a circuit through an 
ignition device from the safety switch to 
the return circuit from the burner mech 
anism, a normally open burner switch con 
nected on one side to the burner circuit, a 
second switch in the stack safety normally 
open, connected on one side to the burner 
switch and on the other to the burner cir 
cuit and adapted upon establishment of 
combustion to close the circuit through the 
burner switch and at the same time open 
the first switch to exclude the safety 
switch, and means actuated by operation 
of the burner mechanism to actuate the ig 
nition switch to break the ignition circuit 
and to close the burner switch, the normal 
burner circuit having been broken through 
the first mentioned stack safety switch upon 
establishing of combustion. . 

2. In an electrically-operated liquid fuel 
burner mechanism including an electrical 
ignition device, an electric control therefor 
included in the burner circuit comprising an 
electrically-actuated safety switch, a room 
thermostat and a stack safety switch nor 
mally adapted upon closing of the room 
thermostat to operate the burner mechanism 
for a time predetermined by the electrically 
actuated safety switch, an ignition switch 
normally closing a circuit through an igni 
tion device from the safety switch to the re 
turn circuit from the burner mechanism, 
a normally open burner switch connected 
on one side to the burner circuit, a second 
switch in the stack safety normally open, 
connected on one side to the burner switch 
and on the other side to the burner circuit 
and adapted upon establishment of combus 
tion to close the circuit through the burner 
switch and at the same time open the first 
switch to exclude the safety switch, and 
means actuated by the fuel pressure created 
by the operation of the burner mechanism 
to actuate the ignition switch to break the 
ignition circuit and to close the burner 
switch, the normal burner circuit havin 
been broken through the first Neities 

90 

95 

100 

05 

10 

15 

20 

125 

30 



O 

15 

20 

25 

30 

35 

40 

50 

60 

65 

4 

stack safety switch upon establishment of 
combustion. 

3. In an electrically-operated liquid fuel 
burner mechanism, an electrically actuated 
safety switch normally in the burner cir 
cuit, two oppositely connected thermostati 
cally-actuated switches one of which is 
normally open and the other normally 
closed in the burner circuit to initiate op- . 
eration of the burner mechanism, a nor 
mally open pressure-actuated burner switch 
connected on one side to one side of the said 
normally open switch, the other side of said 
open switch and said pressure switch both 
connected in the burner circuit, means actu 
ated by operation of the burner mechanism 
to close said pressure switch and means 
actuated upon establishment of combustion 
to close said open thermostatically-oper 
ated switch and at the same time open said 
other thermostatically-operated switch to 
exclude said safety switch. 

4. In an electrically-operated liquid fuel 
burner mechanism including an operating 
motor, an electrical ignition device and a con 
trol circuit therefor including an electrically 
operated closed safety switch, a normally 
closed ignition switch and a thermostati 
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the first stack safety switch and close the sec 
ond stack safety switch, whereby failure of 
initial operation of the burner will operate 
the electrically actuated safety switch to 
break the starting circuit and failure of com bustion after initial operation will operate 
the second stack safety switch to break the 
running circuit. 
Signed at Bloomington, Illinois, this 26th 

day of October, 1927. 
WALTER W. WILLIAMS. 

cally actuated switch mechanism having one 
switch normally closed all connected in the 
control circuit to the motor in combination 
with a normally open second switch in the 
thermostatically-actuated mechanism con 
nected on one side to the control circuit, a 
normally open burner switch connected on 
one side to said second switch and on the 
other side to the motor and said normally 
closed switch of the thermostatically actu 
ated switch mechanism, safety switch and 
ignition switch acting upon closing the con 
trol circuit to initiate operation of the 
burner mechanism and ignition device and 
means actuated by said operation of the 
burner mechanism to close the burner switch, 
the establishment of combustion actuating 
the thermostatically-actuated mechanism to 
open the first switch and close the second 
switch to close the circuit to the motor and 
open the circuit to the safety switch. 

5. In a control system for an electri 
cally-operated liquid fuel burning mecha 
nism, a starting circuit therefor including a 
normally closed electrically actuated safety 
switch and a normally closed switch in a thermostatically-operated stack safety mech 
anism to initiate operation, in combination 
With a running circuit exclusive of said 
starting circuit and including a normally 
open second Switch in said stack safety mech 
anism and a normally open pressure actu 
ated burner Switch, and means actuated by 
initiation of operation of said mechanism to 
close said burner switch, said thermostatical 
ly operated stack safety mechanism operat 
ing when combustion is established to open 
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