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The present invention relates to the art of 
space heating and particularly to liquid fuel 
burners for such use. With the machines devel 
oped in the early history of this art, it was pos 
sible to attain high efficiency if there Was high 
fuel consumption. Conversely, if the fuel con 
Sumption was low, then the efficiency also WaS 
oW. It was also the almost universal experience 
that undesirable pulsations occurred in the fur 
nace when the fuel consumption was low. With 
the structure of applicant's Patent No. 2,078,884, 
issued April 27, 1937, applicant overcame these 
undesirable pulsations, maintaining high efficien 
cy with low fuel consumption. However, in Order 
to provide the best burner possible, it was neces 
sary to produce a burner which would have high 
efficiency in the low fuel-consumption range, 
Would be Without pulsations, and yet Would COSt 
less than other structures then on the market. 
In applicant's efforts to solve this problem, he 
evolved the structure of the present invention 
which admirably meets all of the above require 
mentS. 

In the dra Wings annexed hereto and forming a 
part hereof, 

Fig. 1 represents a side view of a liquid fuel 
burner of the type referred to, partly in longitu 
dinal, Vertical section; 

Fig. 2 represents a fragmentary front elevation. 
of this structure, looking into the front end of 
the air tube; . 

Fig. 3 represents a rear elevation of the unit 
inserted into the air tube, looking forwardly to 
Ward the outlet thereof; and 

Fig. 4 is a fragmentary view representing the 
front end of the burner and the fame located for 
Wardly therefrom. 

Reference will noW be made in greater detail 
to the annexed drawings for a more complete 
description of this invention. The numeral 
denotes generally a liquid fuel burner of the type 
referred to, the air-carrying tube thereof be 
ing denoted by the numeral 2, and the burner 
nozzle by the numeral 3. The fuel igniting means 
or electrodes are indicated at 4. These, as is cus 
tomary, are located within the air tube 2 and be 
tween it ahd the burner nozzle 3. This is com 
mon construction and need not be referred to 
any further. An air-regulating member 5 in the 
form of a cup having a pointed bottom portion 
6 is adjustable along the fuel pipe 7 which is lo 
cated substantially axially of the air tube. 
An air director or deflector, comprising a Sub 

stantially cylindrical ring 8 and a pair of frusto 
conical flanges 9 and 0, is mounted inside of the 
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forward end of the air tube and is provided with 
a pair of slots for the reception of arms 2, 
projecting laterally from the cup 5. A set screw 
3 normally holds the cup in adjusted position 
but may be loosened in order to permit adjust 
ment of the air-regulator 5. However, after this 
has been properly set at the factory for a nozzle 
of any particular capacity, it is not supposed to 
be changed, except by a person thoroughly con 
Versant with the burner and its operation. The 
characteristics of the present burner permit the 
unit to be permanently adjusted at the factory, 
With an efficiency closely approaching that of the 
burner of Patent No. 2,078,884. While it is pos 
sible to achieve a higher maximum efficiency with 
the adjustable burner, it has been found in prac 
tice that the burner of the present invention, on 
the average, operates at higher efficiency. This 
is true for the reason that the adjustment is not 
left to the judgment of furnace men, who are 
not thoroughly acquainted with the principles of 
burning oil, nor to the judgment of tinkering 
home mechanics. 

In my work in connection with the develop 
ment of this construction, I tried various inclina 
tions for the frusto-conical walls 9 and 0, and 
found that an inclination of about 45 to the axis 
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of the tube is preferable to any other. With this 
inclination and the slots 4 inclined at about 45° 
to the axis of the air tube, I found that with noz 
zies of 1, 1.25, and 135 gallons per hour capacity, 
I could get about 11.5% CO2, while with 30° or 60° 
inclination, the CO2 content dropped to 10%, and 
with intermediate inclination, the CO2 content 
varied accordingly. Furthermore, I found that 
Variation of the inclination of the slots 4 with 
respect to the axis of the air tube also changed 
the efficiency of the burner. The planes of the 
slots 4, extended, intersect rearwardly from the 
point of emission of the fuel from the nozzle. 
Theoretically, this intersection should be in a 
point on the axis of the pipe T, and this is sub 
Stantially true. 

Investigation has shown that the combustible 
mixture burns in a hollow figure having a gen 
erally annular cross-section. A study of this fig 
ure Seems to indicate an internal enlargement 
thereof at points more remote from the nozzle, 
the same corresponding in general to the exterior 
of the flame, as shown in Fig. 4. 
As indicated above, part of the air going 

through the air tube 2 goes between the regulat 
ing member 5 and the frusto-conical member 9, 
and part passes between the members 9 and O. 
In order to make it possible for air to pass from 
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9 and O, I provide a ring of openings 6 in the 
inner frusto-conical wall, and these allow pas 
Sage of air therethrough into the space 5. This 
air tends to go out in Somewhat conical form but 
it is disturbed, by the action of the air passing 
through the slots f4 which tends to cause rotary 
motion of the internal maSS of the combustible 
emitted from nozzle 3. It has been indicated 
above that the regulator 5 may be adjusted longi 
tudinally of the pipe 7. This is for the purpose 
of properly proportioning the air passing through 
the inner Conical member and that passing 
through the space f5. In this connection it is 
desired to call attention to the fact that, if the 
edge is a sharp edge rather than rounded, as is 
the outer edge of the frusto-conical member 9, 
the results are much improved over what they are 
with the rounded edge. It is difficult to deter 
mine the reason for the superiority of the pres 
ent construction Over the prior art but the fact 
remains, nevertheless, that the Superiority exists. 
While I have shown in the annexed drawings a 

preferred embodiment of my invention, I desire 
the same to be understood as illustrative only 
and not as limiting this invention, it being pos 
sible to depart from the specific disclosure with 
Out departing from the Spirit of my invention as 
Set forth in the appended claims. 

Having now described my invention, I claim: 
1. In an oil burner having an oil nozzle, an 

air tube, and fuel igniting means located between 
them; an air director in the forward end of the 
air tube, said air director tapering forwardly at 
an angle of approximately 45° with relation to 
the axis of the air tube and terminating in a 
sharp inwardly directed edge, and a second air di 
rector in the air tube and located inwardly from 
the first mentioned air director, said second air 
director tapering inwardly at substantially the 
same inclination as the first mentioned air di 
rector, Said Second air deflector having a sub 
stantially cylindrical extension fitting closely in 
Side of the air tube, and being provided around 
the Outer periphery of the tapered part with a 
plurality of openings leading from the air tube 
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the tube 2 into the Space 5 between the members to the space between the air directors, and the in 

wardly tapered portion of the second air director 
being provided with slots in its forward edgepor 
tion, the planes of said slots intersecting the axis 
of said air tube rearwardly from the forward 
face of the second mentioned air director and 
at an angle of approximately 45. 

2. In an oil burner having an oil nozzle, an air 
tube, and fuel igniting means located between 
them; an air director in the forward end of the 
air tube, said air director tapering forwardly at 
an angle to the axis of the air tube and terminat 
ing in a Sharp in Wardly directed edge, and a 
second air director in the air tube fitting closely 
Within said tube to substantially prevent passage 
of air between the second air director and the 
air tube, said second air director being located in 
wardly from the first mentioned air director, said 
Second air director tapering inwardly at Sub 
stantially the Same inclination as the first men 
tioned air director and being provided around the 
outer periphery of the tapered part with a plu 
rality of openings leading from the air tube to the 
Space between the air directors, the inwardly tal 
pered portion of the second air director being also 
provided with slots in its forward edge portion. 

3. In an oil burner having a nozzle and an 
air tube Surrounding it; air-deflecting means lo 
cated in the forward end of the air tube and com 
prising a pair of inner and outer approximately 
parallel inwardly tapered flanges having a sub 
stantial air-carrying space between them, the in 
ner air deflecting fange having a tubular por 
tion at its outer periphery fitting closely within 
the air tube and having forwardly directed open 
ings in its outer part to conduct air from the 
air tube to the space between the flanges, and 
having slots through its forward portion, said 
slots having their planes inclined at approximate 
ly 45 with relation to the axis of the air tube 
with their point of intersection located rearward 
ly of the nozzle and substantially in the axis 
thereof, in combination with air-directing means 
located centrally of the air tube and forcing the 
air outwardly toward the said tubular portion. 
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