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This invention relates to a heating apparatus for a 
domestic furnace or an industrial furnace, such as a 
steam generating boiler, the latter being shown for ex 
emplification purposes. 
One object of the invention is to provide an improved 

apparatus of this type comprising a burner and a source 
of fuel Supply therefor of simplified construction, where 
by the Supply of fuel may be regulated to heat the air 
in a room or water to generate steam and to automatically 
reduce the fuel supply when the air in the room or the 
Steam pressure reaches a predetermined degree, while 
maintaining the burner jet lighted, so that various auto 
matic controls may be eliminated. 

Another object of the invention is to provide an im 
proved burner for a heating apparatus consisting of an 
elongated chamber terminating in a jet and enclosing 
an elongated fuel supply pipe and heating means asso 
ciated with the walls of the chamber for vaporizing the 
oil while flowing through the pipe to the jet. 
Another object of the invention is to provide an im 

proved burner consisting of an elongated shell mounted 
in the wall of the furnace into and through which air 
flows for mixture with vaporized fuel and an elongated 
chamber projecting into the shell and terminating in a 
jet, the chamber enclosing an elongated pipe through 
which the fuel flows and having a heating means asso 
ciated with walls of the chamber, whereby the oil is 
vaporized in advance of its ignition. 
Another object of the invention is to provide in a 

heating apparatus an improved burner consisting of an 
elongated tubular member and heating means associated 
with the walls thereof, the tubular member being closed 
at its rearward end and terminating at its forward end 
in a jet and having a transverse wall disposed rearwardly 
of its forward end forming within the tubular member a 
closed vaporizing compartment through which the fuel 
Supply pipe extends and a forward chamber into which 
the vaporized fuel is discharged for flow to and through 
the jet. 

Other objects of the invention will be apparent to 
those skilled in the art to which my invention relates 
from the following description taken in connection with 
the accompanying drawing, wherein 

Fig. 1 is a view, partly in section and partly diagram 
matic, of an apparatus embodying my invention; 

Fig. 2 is a section on the line 2-2 of Fig.1, enlarged; 
Fig. 3 is a section on the line 3-3 of Fig. 1; 
Fig. 4 is a fragmentary section of parts shown in Fig. 

1, enlarged; and 
Fig. 5 is a diagrammatic view illustrating a modifica 

tion. 
In the drawing, 1 indicates the wall of a furnace of 

any desired form of construction having a combustion 
chamber a. 2 indicates a boiler having flues 2a through 
which the gases and products of combustion flow to an 
exhaust (not shown). The wall 1 is formed with an 
enlarged through opening 3 in which is seated a shell 4, 
the inner wall of which adjacent its rearward end is pro 
vided with screw threads. 5 indicates as an entirety a 
hood for the rearward end of the shell. The hood 5 
consists of a side wall 5a, preferably of conical shape, 
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2 
and a plate having an annular wall 5b suitably bolted 
to lugs 5c on the inner side of the wall 5a adjacent its 
rearward end. The plate is provided with a diametrically 
extending wall 5e. The forward end of the wall 5a is 
provided externally with screw threads engaging the 
screw threads on the inner wall of the shell 4, whereby 
the hood 5 is removably secured to the shell 4. The 
openings 5’ between the annular wall 5b and wall 5e 
provide for the admission of air into and through the 
shell 4 to insure combustion, as later set forth. 
6 indicates as an entirety a burner consisting of the 

following; 6a indicates a tubular member the rearward 
end of which is provided with a flange suitably bolted 
to the forward side of the wall 5e, whereby the wall 5e 
serves as an end wall for the tubular member 6a and 
supports the latter in the position as shown in Fig. 1. A 
suitable gasket may be provided between the flange and 
the wall 5e. The forward end of the tubular member 
6a is closed by disk 6b formed of a suitable material 
capable of withstanding high temperatures. The disk 6b 
may be secured in the tubular member 6a in any desired 
manner, but, as shown, the side wall of the disk 6b is 
provided with screw threads which engage screw threads 
on the inner wall of the tubular member 6a. As shown, 
the disk 6b is screwed into the tubular member approxi 
mately one-half its thickness, the screw threads on the 
disk outwardly of the tubular member being utilized to 
engage screw threads on the inner wall of a cap 7, 
whereby the latter is connected to and supported by the 
tubular member 6a. The cap 7 is preferably of Sub 
stantially semi-spherical shape, its crown portion axially 
of the tubular member 6a being formed with an opening 
or jet 7a through which the vaporized fuel is discharged. 
In the arrangement shown, the disk 6b co-operates (a) 
with the wall 5e to form an elongated closed chamber 
8, which, as later set forth, provides a vaporizing chamber 
for the supplied oil, and (b) with the cap 7 to form a 
receiving chamber 7b for the vaporized fuel. 9 indicates 
an electrical resistance, preferably in coiled form, within 
and extending endwise of the chamber 8, the resistance 9 
having lead in and out wires 9a extending through an 
opening formed in the side wall of the tubular member 
6a adjacent its inner end and connected through a suit 
able rheostat 9x to contacts or terminals mounted in a 
block of insulation material 10, which is mounted on the . 
wall 5e, whereby the terminals of a conventional plug 
A, connected with a supply of electrical current, may be . 
inserted in the block 10 for supplying current to the 
resistance 9. The resistance 9 is disposed between inner 
and outer layers of mica 11 and 11, the inner layer 11 
surrounding a cylinder 12 and the outer layer 11' being 
surrounded by a layer of heat resisting material such as 
asbestos 13, these layers and the cylinder 12 being co 
extensive in length to the chamber 8. The cylinder 12 
is formed of a metallic material having a high co-efficient 
of heat conductivity whereby the radiant heat waves 
emitted by the resistance heats the air within the vapor 
izing compartment 12a formed by the sleeve 12, wall 5e 
and disk 6b. 14 indicates a pipe, preferably of helical 
form to increase its length, extending through the vapor 
izing chamber or compartment 12a. The pipe 14 is 
formed of a metal or metal alloy capable of resisting 
high temperatures and having high heat conductivity. 
By providing a pipe of helical or coiled form in the cham 
ber 8, the length of the tubular member 6a is reduced, so 
that the latter may be advantageously adapted to furnace 
walls which vary in thickness. The convolutions of the 
pipe coil are of a size to provide contact with the inner 
wall of the cylinder 12 to increase the transmission of 
heat to the compartment 12a. The rearward end portion 
of the pipe 14 extends through openings formed in the 
layers of mica, asbestos 13 and side wall of the tubular 
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member 6a, the inner end of the pipe 14 being connected 
to the inner end of a fitting 5 mounted in an opening 
formed in the wall 5e, the outer end of the fitting being 
connected to the discharge end of a main oil Supply pipe 
i6. The forward end portion of the pipe 4 extends 
through an opening formed in the disk 6b for discharg 
ing the vaporized or gaseous fuel into the receiving 
chamber ib. 7 indicates a nut having a boss 7a which 
is screw threaded into an opening formed in the Wall 5e 
axially of the sleeve 2. The nut 17 and boss 17a are 
formed with a through opening the wall of which is pro 
vided with screw threads engaging the Screw threads on 
the outer end portion of a rod 18, whereby the latter may 
be adjusted endwise. The rod 18 extends through the 
vaporizing compartment 12a, chamber 7b and jet 7a, the 
forward end of the rod i8 being provided with a head 
19, preferably of spherical shape, which serves to direct 
and diverge the burning fuel outwardly over a wide area 
in the shell 4 to insure a uniform mixture of the air 
supplied through the shell 4 with the gaseous fuel, 
whereby combustion of the latter is effected. 
20 indicates a tank filled with oil, the bottom of the 

tank being connected to the inner end of the main Supply 
pipe 16. 21 indicates a suitable pump driven by a motor 
(not shown) for inducing a flow of oil through the pipe 
16. 22 indicates a valve in the pipe 46 between the tank 
20 and pump 23. 23 indicates a suitable check valve. 
24 indicates a separate valve in the main supply pipe 16 
and adapted to control the flow of oil through the latter. 
25 indicates a suitable automatic cut-off mounted in the 
main flow pipe 6 outwardly of the separate valve 23, 
the cut-off having a suitable magnetically operated valve 
element connected in an electric circuit, which is closed 
when the temperature in the room rises to a degree as 
set by a thermostat (also connected in the circuit). To 
insure a limited supply of oil to the vaporizing compart 
ment 2a for vaporization and supply thereof to the jet 
7a, whereby the gaseous fuel discharged from the latter 
is maintained ignited, I provide a by-pass for oil consist 
ing of a pipe 26 the inner end of which is connected to 
the main supply pipe 16 between the check valve 23 and 
separate valve 24. The forward end of the pipe 26 is 
connected to the main supply pipe 16 forwardly of the 
cut-off 25. 27 indicates an adjustable valve mounted in 
the pipe 26 and arranged to control to a minimum the 
flow of oil through the pipes 26 and 6; that is, when the 
cut-off 25 operates to stop flow of oil through the pipe 
16, the valve 27 limits the flow of oil through the by 
pass pipe 26 so as to maintain a pilot flame at the jet 7a. 
The valve 27 may be adjusted to control the flow of oil 
to the vaporizing chamber and ignited jet to insure a 
continuous maintenance of the latter. 28 indicates a 
separate cut-off mounted in the by-pass pipe 26 for cutting 
off flow therethrough when repairs to the furnace 1 or 
other parts are being made or when the furnace for other 
reasons is not in use, so that the adjustment of the valve 
27 is not affected. 

In operation, the plug A is first inserted in the block 10 
to initially heat the vaporizing chamber 12a: thereafter 
pump 21 is set in operation, valve 24 is closed and valves 
22, 27 and 28 are opened, whereby oil is supplied through 
the by-pass pipe 26 and pipe 16 and vaporized in the 
chamber 12a and the gaseous fuel is supplied to the cham 
ber 7b and to the jet and lighted. The valve 27 is then 
adjusted to regulate the ignited fuel to provide a pilot 
of the desired size. Next the valve 24 is opened to pro 
vide for full flow of oil to and through the pipe 16 for 
vaporization in the chamber 12a. It will be observed 
that under normal conditions oil flows through both pipes 
16 and 26, so that if the cut-off 25 operates, due to rise 
of temperature in the area controlled by the thermostat, 
oil flows only through the pipe 26 and the pipe 6 out 
wardly of the cut-off and during flow through that por 
tion of the latter within the chamber 12 the oil is vaporized 
for mixture with the air supplied through the shell 4. 

4. 
When the cut-off is restored to open position the flow of 
cil through the pipe 16 past the cut-off is re-established. 

Fig. 5 illustrates a modification wherein the pressure of 
the steam generated in the boiler 2x is utilized to operate 
a cut-off 25x mounted in the main supply pipe 6ix, the 
oil by-pass pipe being indicated at 26v. A pipe 29 for 
the steam leads from the upper portion of the boiler 2x 
to the cut-off 25x; the pipe 29 being provided with Suit 
able insulation (not shown). It will be observed that I 
provide a burner and oil supply thereto having only one 
control device, namely, a cut-off in the main Supply pipe 
so that a simplified construction results. 
What I claim is: 
1. A burner for a combustion chamber, comprising an 

elongated shell forming a conduit for air, a hood having 
a side wall, the forward end of which is mounted on the 
intake end of said shell, and a plate having an annular 
wall secured to the rearward end of said side wall and 
a diametrically disposed wall forming at each side thereof 
an opening to admit air into said shell, a tubular member 
fixed at its rearward end to and closed by said diametrical 
wall and extending forwardly axially of and into said 
shell, the forward end of said tubular member having 
an end wall formed with a jet opening, a transverse wall 
in said tubular member between said diametrical wall and 
said outer end wall to form in said tubular member rear 
ward and forward chambers, a sleeve within and co 
extensive in length to said rearward chamber and con 
centric to the adjacent side wall of said tubular member, 
a pipe extending through said rearward chamber, the 
rearward end of which is adapted to be connected with 
a supply of oil and its forward end portion extending 
through said transverse wall into said forward chamber, 
an electrical resistance surrounding said sleeve within said 
rearward chamber and adapted to be connected to an 
electrical current supply for heating the air and pipe in 
said rearward chamber, whereby the oil during flow there 
of through said pipe is vaporized for discharge into said 
forward chamber and flow through said jet opening. 

2. A burner as claimed in claim 1 wherein the pipe 
in said rearward chamber is in helical form from end to 
end thereof. 

3. A burner as claimed in claim 2 wherein the outer 
walls of the convolutions of said pipe coil throughout the 
length thereof are in contact with the inner wall of said 
sleeve. 

4. A burner as claimed in claim wherein is provided 
a rod extending through said rearward and forward cham 
bers and said diametrical wall, the forward end of said 
rod having a valve element for said jet opening and its 
rearward end portion having screw threaded engagement 
with said diametrical wall, whereby rotation of said rod 
serves to move it endwise to adjust said valve element 
relative to said jet opening. 

5. A burner as claimed in claim 4 wherein said valve 
element is of spherical shape and adapted to direct gaseous 
fuel radially and outwardly for uniform mixture with the 
air flowing through said shell. 
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