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This invention pertains to liquid fuel burning appara 
tus, and particularly to an improved oil burner assembly 
which can be used interchangeably with gas burners. 

Heretofore, the majority of oil burners used in do 
mestic furnaces have been of the gun-type wherein the oil 
is atomized by a nozzle and ignited in a blast tube. This 
type of burner assembly is not interchangeable with Sec 
tional gas burners since sectional gas burners are ordi 
narily used with sectional type radiators, or heat ex 
changers. This invention relates to an oil burner as 
sembly which can be used with sectional radiators thereby 
enabling the use of the same radiator design in both gas 
and oil furnaces. In this manner substantial savings can 
be realized in the manufacture of furnaces of both types. 

Accordingly, among my objects are the provision of 
an improved oil burner assembly which is interchangeable 
with sectional gas burners; the further provision of an 
oil burier assembly including means for vaporizing the 
major portion of the oil which thereafter burns in the 
gaseous stage; and the still further provision of an oil 
burner assembly including an aspirating nozzle that dis 
charges an air-oil mixture into a perforated tube which 
is heated to incandescence to completely vaporize the oil 
and facilitate its combustion as a gas at the ports of the 
main burner. 
The aforementioned and other objects are accomplished 

in the present invention by burning a portion of the air 
oil mixture introduced by an aspirating nozzle in a per 
forated tube to effect substantially complete vaporization 
of the remaining oil which is burned as a gas. Two em 
bodiments of the improved oil burner assembly are dis 
closed herein, both embodiments utilizing a perforate 
Imetal tube having an open inner end and an apertured 
outer end, this tube constituting a vaporizing chamber 
for the major portion of the oil. Air-cil mixture is intro 
duced into the vaporizing chamber by means of an 
aspirating nozzle. The oil can be supplied by gravity 
where the oil supply is above the level of the nozzle, 
and the requisite air is supplied by a pump. Conven 
tional irginition electrodes are disposed within the per 
forate vaporizing chamber for igniting a portion of the 
air-oil mixture introduced therein by the aspirating nozzle, 
and the mixture which is burned within the perforate tube 
heats it to incandescence. In this manner the remain 
ing oil is completely vaporized. 
The perforate tube is disposed within a generally 

tapered, or conical main burner which, in one embodi 
ment, comprises a box having a series of ports, in its 
upper surface, and a row of flame deflectors between the 
upper and lower walls of the burner box between the 
ports. In another embodiment the burner comprises a 
tapered sheet metal tube having a row of elongated spaced 
apart slots in the upper surface thereof. In both embodi 
ments, the major portion of the oil is vaporized within the 
perforate tube and burns as a gas at the ports of the coni 
cal main burner. The main burner is also heated to 
incandescence during operation. 

Further objects and advantages of the present inven 
tion will be apparent from the following description, 
reference being had to the accompanying drawings, where 
in preferred embodiments of the present invention are 
clearly shown, and wherein similar reference numerals 
denote similar parts throughout the several drawings. 

In the drawings: 
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FIGURE 1 is a side view, in elevation, with certain 

parts broken away depicting a furnace equipped with 
the oil burner assembly of this invention. 
FIGURE 2 is a fragmentary view, partly in section and 

partly in elevation, from the rear of the burner assembly. 
FIGURE 3 is a view, partly in section and partly in 

elevation, with certain parts broken away, of the burner 
assembly constructed according to one embodiment of 
this invention. 
FIGURE 4 is a side view of the burner in FGURE 3 

likewise shown partly in section and partly in elevation. 
FIGURE 5 is a top view in elevation of the burner 

assembly constructed according to the second embodi 
ment of this invention; and 
FIGURE 6 is a side view of the burner assembly of 

FIGURE 5, shown partly in section and partly in eleva 
tion. 

With reference to FIGURES 1 and 2, a furnace is 
shown comprising a cabinet 8 having a blower compart 
ment 2 and a plurality of sectional heat exchangers, or 
radiators, 4 located thereabove. A burner assembly 6 
is located in the lower portion of each radiator, and each 
radiator has an outlet 13 adapted for connection to a flue 
gas collector for conducting the spent flue gases to a stack. 

Primary air for supporting combustion may be sup 
plied by an air pump 28 comprising a cylindrical housing 
having a continuous length of plastic tubing 22 therein 
with the outer wall of the tube being attached to the 
housing. A rotary central shaft 24 supports a spider 26 
carrying three rollers 28 which progressively collapse the 
tube 22 and draw air through an inlet 30 and discharge 
it through an outlet 34 at a relatively low pressure of 
between 2 and 10 p.s. i. The discharge 34 and the pump 
is connected to a manifold 36 for supplying aspirating air 
to the several burner assemblies 16. 
With reference to FiGURE 3, in one embodiment the 

burner assembly comprises a tapered sheet metal burner 
box, or cuter casing, 38 having two rows of burner ports 
40 in its upper wall with upstanding flame deflectors 42 
between the ports 49 and extending between the upper 
and lower walls of the burner box. The inner end of 
the burner box is closed by an imperforate plate 44 and 
the box is of decreasing cross-sectional area from its outer 
end to its inner end as seen in FIGURE 3 thus assuring 
a substantially uniform distribution of gas throughout 
its entire length. The outer end of the burner box 38 is 
formed by a cap 46 having an enlarged frusto conical 
central aperture 48. An aspirating oil nozzle 50 is suit 
ably Supported so as to project into this opening. 

Oil is supplied to the nozzle through a pipe 52 and 
air under pressure is supplied through a fitting 54. The 
aspirated air-oil mixture from the nozzle 50 is introduced 
into a perforate tube 56, preferably composed of stain 
less steel, coaxially supported by the cap 46 relative to 
the opening 43. It is pointed out that the inner end of 
the perforate tube 56 is open and thus communicates with 
the interior of the burner box 33. An igniter 53 is sup 
ported in the end plate 46 and has conventional ignition 
electrodes, not showin, disposed within the perforate tube 
56. As shown particularly in FIGURE 4, the radiator 
14 has an enlarged opening 69 through which the burner 
extends, the burner being supported by a bracket 62. 
Secondary air for supporting complete combustion of 
the oil is supplied through the opening 69 surrounding the 
burner box 38. 

Primary air is supplied to perforate tube 56 through 
the opening 48 through which the nozzle 50 projects. A 
portion of the air-oil mixture introduced by the nozzle 
59 into the perforate tube 56 is ignited and burns within 
the perforate tube 56 so as to raise the temperature of 
the perforate tube 56 to incandescence and thereby vapor 
ize the remaining air-oil mixture which is distributed 



3,124,193 
3 

throughout the length of the incandescent burner box 38 
and is burned as vapor at the ports 40. The total area of 
the burner ports 40 must be carefully controlled to pro 
vide sufficient restriction within the box to assure complete 
fuel vaporization. 

According to FIGURES5 and 6, in the second embodi 
ment the burner assembly comprises a burner box 64 
comprising a tapering tube of circular cross-section hav 
ing a plurality of elongated burner ports 66 in its upper 
surface. The inner end of the tube is closed by an in 
perforate plate 68 and the outer end is closed by a perfo 
rate cap 70 as seen more particularly in FIGURE 2. 
An aspirating nozzle 50 extends through the cap 70 and 
delivers air-oil mixture to the perforate tube 56 coaxially 
mounted within the burner box 64 and supported by the 
cap 70. An igniter 58 likewise is supported by the cap 
79 and has conventional ignition electrodes extending into 
the perforate tube 56. In the second embodiment, sec 
ondary air for supporting complete combustion of oil is 
supplied through an opening 72 in a plate 74 which par 
tially closes the inlet opening 60 of each sectional radiator 
54. Primary air for supporting combustion of a part of 
the air-oil mixture within the tube 56 is supplied through 
the row of circular holes 76 in the end cap 70 of the 
burner box. The burner assemblies are supported by the 
plate 74. 
As in the first embodiment, the aspirated air-oil mixture 

introduced into the perforate tube 56 is partially burned 
therein to heat the tube 56 to incandescence. In this 
manner the remaining oil is completely vaporized and is 
evenly distributed throughout the length of the tapered 
burner box 64 and is burned as a vapor at the ports 66 
thereof. In the operation, the burner box itself becomes 
heated to incandescence so as to assure complete vapori 
zation of the oil supplied by the nozzle. The total area. 
of the ports in the conical tube burner box must also be 
limited to assure complete vaporization of all of the 
supplied oil. 
While the embodiments of the invention as herein dis 

closed constitute preferred forms, it is to be understood 
that other forms might be adopted. 
What is claimed is as follows: 
I1. Combustion apparatus including in combination, a 

tapered tubular casing having an imperforate inner end 
and a row of ports on its upper surface, an apertured 
cap closing the outer end of said casing, a perforate tube 
supported by said cap having an open inner end, said 
perforate tube being disposed within said casing and 
spaced therefrom, an aspirating nozzle extending through 
said cap and into the outer end of said perforate tube for 
discharging air-oil mixture thereinto, and ignition means 
disposed within said perforate tube for igniting a portion 
of said air-oil mixture to heat the perforate tube and the 
casing to incandescence whereby the remaining oil is 
vaporized and burns as a gas at the ports of said casing. 

2. A burner assembly including in combination, a 
tapered tubular casing having an imperforate inner end 
and a row of spaced ports in its upper Surface, an aper 
tured cap closing the outer end of said casing, a perforate 
tube supported by said cap within said casing and having 
an open inner end, said perforate tube being spaced from 
said casing, an aspirating nozzle extending into said perfo 
rate tube for discharging an air-oil mixture thereinto, 
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4. 
ignition means disposed within said perforate tube for 
igniting a portion of said air-oil mixture, and a heat ex 
changer enclosing at least the major portion of said tubu 
lar casing, the combustion of said portion of the air-oil 
mixture within said perforate tube raising the temperature 
of said perforate tube and said casing to incandescence 
whereby the remainder of the oil is vaporized and burns 
as a gas at the ports of said casing within said heat 
exchanger. 

3. Oil burning apparatus including in combination, an 
oil burner assembly comprising a tapered tubular casing 
having an imperforate inner end and a row of ports in its 
upper surface, an apertured cap closing the outer end of 
said tubular casing, a perforate tube attached to said cap 
and disposed within said casing, an aspirating nozzle ex 
tending into Said perforate tube and ignition means dis 
posed within said perforate tube, said aspirating nozzle 
discharging an air-oil mixture into said perforate tube, at 
least a portion of which is ignited by said ignition means 
to raise the temperature of said tube and the major por 
tion of said casing to incandescence, the remainder of the 
oil discharged by said nozzle being vaporized within said 
casing and burned as a gas at the ports thereof, and means 
for Supplying secondary air exteriorly of said tubular 
casing to support complete combustion of the vaporized 
oil at the ports of said casing. 

4. The apparatus set forth in claim 3 wherein said cap 
has a circular row of holes located radially inward of said 
perforate tube for supplying primary air to said perforate 
tube. 

5. The apparatus set forth in claim 3 wherein the ports 
in the upper Surface of said outer casing are in alignment 
with the axis of said tubular casing and are elongated, 
and wherein said burner assembly is supported by a plate 
having an opening communicating with the interior of said 
heat eXchanger for Supplying said Secondary air. 

6. The apparatus set forth in claim 3 wherein said cap 
has a centrally located conical aperture therein for supply. 
ing air to said perforate tube, and wherein said secondary 
air is Supplied around the outer periphery of said casing. 

7. The apparatus set forth in claim 3 wherein said ports 
are formed in two rows along the edges of said casing, and 
a plurality of flame deflectors extending between the bot 
tom and top wall of said casing between said ports. 
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