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This invention relates to improvements in oil 
burners, and particularly of that type adapted 
to be placed in small heating or cooking stoves 
such as are used for domestic heating or cook 
ing and of the type employing a fire bowl in 
which the oil is admitted to the bottom of the 
bowl and evaporated and gasified by tempera 
tures produced by the combustion of the fuel. 
In this type of burner the fuel, when vaporized 
and gasified, is burned with a rich mixture so as 
to produce a long and yellow flame extending up 
wardly through the throat of the fire bowl into 
the combustion chamber of the heater. 
One difficulty heretofore experienced with this 

type of burner has been that combustion was 

form and having near its top end an inwardly 
projecting annular flange 5, said flange being 
inclined slightly upward. The inner edge of the 

0. 

fiange 5 is provided with a cylindrical shell 6 
to form the burner throat. 
Spaced above the flange 5 is a second flange 
so as to provide what I shall term a pre-heat 

ing chamber 8 between the two flanges. The 
upper end of the wall 4 is provided With an an 
nular plate 9 spaced above the plate T to form 
a second or super pre-heating chamber 20. The 
Wall 4 is provided with a number of rows of 
openings 2 for permitting air to enter through 
the space 22 provided between the walls 4 and 
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not complete, and a smoky flame resulted, which / 
tended to smoke up the interior of the heating 
stove, and also a considerable loss in fuel result 
ed. It is, therefore, the object of my invention 
to provide an improved burner construction 
wherein the air and gases of combustion will be 
more uniormly mixed and better combustion 
obtained. " . y 

A further object is to provide means for deliv 
ering into the generated gases of an oil burner 
a certain percentage of heated air in Such a 
manner as to avoid currents of cold air inter 
mixing with the unburned gases, wherein the 
combustion will be more complete and a saving 
in fuel realized. 
My invention consists in the construction, ar 

rangement and combination of the various parts 
of the device, whereby the objects contemplat 
ed are attained, as hereinafter more fully set 
forth, pointed out in my claims, and illustrated 
in the accompanying drawing, in which: 

Figure 1 is a vertical central sectional view of 
a heater showing my improved burner therein. 

Figure 2 is a diagrammatical view of my im 
proved burner illustrated in dotted lines, and 
auxiliary means for further increasing the mix 
ing effects between the gases and the incoming 
air, said auxiliary means being shown in solid 
lines. 
Figure 3 is an enlarged detail sectional view 

taken on the line 3-3 of Figure 1. 
Figure 4 is an enlarged detail sectional view 

taken on the line 4-4 of Figure 3. . 
I have used the numeral to to indicate the 

walls of a heater enclosing the combustion cham 
ber 1, the numeral 2 indicating the casing sur 
rounding the heater. Supported in the bottom 
end of the chamber is my improved burner 
comprising a bottom f3 and an upright side wall 
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the wall fo, the said space being open at its bot 
tom end and closed at its top end by the outer 
edge of the plate 9. Immediately beneath the 
flange 5 is a row of openings 23 which are Con 
siderably smaller than the openings 2 and 
placed close together. 
Formed in the flange 5 near its outer edge 

is a circular row of openings 24, each of the open 
ings 24 being preferably in radial alignment with 
a corresponding opening 23, as clearly indicated 
in Figure 3. The wall 4 is also provided with a 
row of openings 25 communicating with the 
chamber 8. A row of openings 26 is also pro 
vided communicating with the chamber 20. The 
opening 27 in the plate f is preferably slightly 
larger than the top of the shell 6 and spaced 
slightly above it so as to provide a passage 28 
from the chamber 20 to the combustion cham 
ber f. The usual smokestack 29 is provided in 
the upper end of the wall 0, and a fuel pipe 30 
is provided for delivering liquid fuel to the upper 
surface of the bottom member 3. 
The operation of my burner is substantially as 

follows: 
Liquid fuel, such as distillate, is permitted to 

flow to the upper surface of the bottom member 
f3, where it is ignited and allowed to burn until 
a considerable amount of temperature has been 
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established, at which time other fuel will be va 
porized by the heat, resulting in a rich mixture 
of gas and air, at which time the original flame 
Will be extinguished due to a lack of sufficient air 
to maintain the combustion. Air entering the 
Openings 2 will tend to support combustion re 
Sulting in long Smoky and irregular flames pro-. 
truding inwardly from each of said openings and 
upwardly through the throat 6. These irregu 
lar flames result from an improper mixture of 
air and gases. It will readily be seen that a liq 
uid fuel in the bottom of the body or container 

14, the wall 4 being preferably of cylindrical 55 tends to rise in clouds of rich gases intermingling 
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through and between currents of cold air enter 
ing the openings 2, resulting in a considerable 
amount of gases passing upwardly through the 
combustion chamber into the stack. 29 without 
being burned. On account of the uneven mix 
ture of fuel gases and air a considerable amount 
of noise results due to miniature explosions of 
that portion of the gas and air properly mixed 
to support an instantaneous combustion, while 
other portions or clouds of the mixture are too. 
rich, and still other portions too thin, to support 
combustion. The above conditions as set forth 
are those resulting from a burner construction 
having air openings improperly proportioned and 
arranged. I have found by experimenting that 
by adding the row of openings 23 of compara 
tively small diameter and arranged closely to 
gether so as to feed small jets or streams of air 
into the generating chamber below the baffle 
plate 5, and in addition thereWith introducing 
jets of downwardly projecting air against the 
said incoming horizontal jets, the second jets of 
air being heated, that a more uniform mixture is 
produced and the fuel made more combustible. 
Air entering the openings 25 into the chamber 
f8 will become heated and ejected through the 
said openings 24 which are of such size that a 
comparatively high velocity of air takes place as 
it is ejected from said openings. This air enter 
ing the generating chamber striking the jets of 
air entering the openings 23 will cause the two 
jets of air to be broken up and diffused and re 
sult in the downward and in Ward currents of 
air intermingling and mixing with the upward 
and inward currents of air and flames from the 
openings 2, thereby producing a more uniform 
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2, downwardly for better diffusion with the 
gases, and also tends to eliminate noise. 

I claim as my invention: 
1. An oil burner including a generating and 

mixing bowl having a cylindrical upright wall, 
the upper edge of Said Wall being provided with 

' an annular cover plate, a second annular plate 
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mixture resulting in clean hot flames passing . 
upwardly through the throat 6 and into the in 
terior of the combustion chamber . Air en 
tering the openings 26 into the upper pre-heat 
ing chamber will become heated and discharged 
upwardly and inwardly and around said flames 
through the throat f6, to produce excess heated 
air for completing the combustion of the heavier 
and slower burning gases. 
Thus, it will be seen that I have provided a 

burner so constructed and arranged that liquid 
fuel may be delivered to the bottom of the gen 
erating chamber and become converted into va 
pors and gases having means whereby air may be 
introduced so as to produce a long, yellow, clean 
flame in which the combustion is completed be 
fore the products of combustion enter the stack 
29, resulting in a perceptible saving in the 
amount of fuel consumed, as well as in a burner 
which can be more easily controlled, wherein 
combustion will be complete regardless as to 
whether or not fuel is being fed in small quan 
tities or in larger quantities. In the use of cer 
tain kinds of fuel, and under certain chirinney 
conditions wherein the draft is not uniform, it 
is Sometimes desirable to insert in the throat of 
the burner a downwardly extending perforated 
cylinder 3, as illustrated in Figure 2, said cyl 
inder being provided with a large number of 
openings 32 so as to retard the rapid flow of fuel 
gases and air to the throat f6, in such a manner 
that the incoming pre-heated air from the open 
ings 23 and 25 will better mix the gases and air 
before entering the burner throat. I find that 
this cylinder also tends to reduce the noise of 
the fame. 
On the under edge of the flange 5 I have pro 

vided a downwardly extending flange .33 which 
tends to direct the air from the openings 2 and 
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within said wall and beneath the cover plate, a 
third plate beneath the second plate, the inner 
edge of said third plate supporting an upwardly 
projecting wall to form a throat having its upper 
edge terminating near the inner edge of the cover 
plate to provide a narrow annular outlet pas 
sage from the heating chamber between the up 
permost and second plates, a second heating 
chamber being formed between the second and 
third plates, the outer wall of each of said heat 
ing chambers having an annular row of horizon 
tal openings to admit air to said chambers, the 
third place being provided with an annular row 
of vertical openings near its outer edge, the up 
right wall having a row of horizontal openings 
beneath the third plate, each of the openings in 
the outer edge of the third plate being in radial 
alignment with a corresponding horizontal open 
ing of the last said row of openings wherein sec 
ondary air from the second chamber and said 
aligned openings will be delivered downwardly 
and inwardly into the generating chamber at 
high velocities and in a diffused manner, and 
wherein air from the upper heating chamber 
will be delivered upwardly from the upper edge 
of said throat into a combustion chamber above 
said throat. 

2. An oil burner, comprising a casing, a fire 
bowl within the lower end of the casing, of 
smaller diameter to provide a space between 
them, the upper end of said fire bowl having a 
cover plate covering the upper end of said space 
and projecting inwardly at the upper end of Said 
bowl to divide the casing into generating and 
combustion chambers, a second annular plate. 
within said wall and beneath the COver plate, a 
third plate beneath the Second plate, the inner 
edge of said third plate supporting an upwardly 
projecting wall to form a throat, having its up 
per edge terminating near the inner end of the 
cover plate to provide an annular outlet from the 
heating chamber formed between the upper and 
second plates, a second heating chamber being 
formed between the upper and second plates, a 
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second heating chamber being formed between 
the second and third plates, the outer wall of said 
fire bowl having annular rows of horizontal 
openings to admit air to said chambers, the third 
plate being provided near its outer edge with a 
row of vertical openings, the wall of said fire 
bowl having a row of horizontal openings be 
neath the third plate, each of the openings in 
the outer edge of the third plate being in radial 
alignment with a corresponding One of the last 
said openings, wherein secondary air from the 
second chamber and said aligned openings will 
be delivered downwardly and inwardly in said 
generating chamber at high velocities and in a 
diffused manner, and wherein air frnm the up 
per heating chamber will be delivered upwardly 
from the upper edge of said throat into said com 
bustion chamber. 

3. An oil burner, comprising a casing, a fire. 
bowl within the lower end of the casing of smaller 
diameter, the upper end of said fire bowl having 
an inwardly projecting flange, to form a throat 
and to divide the casing into generating and 
combustion chambers, said inwardly projecting 
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flange being formed hollow to provide upper and 
lower heating chambers, the walls of said fire 
bowl having openings to admit air from the space 
between the fire bowl and the casing wall into 
the generating chamber, the outer wall of the 
flange having openings to admit air to the heat 
ing chambers, the bottom of the lower heating 
chamber being provided near its outer edge with . 
a row of openings, the wall of the fire bowl hav 
ing a row of openings beneath the bottom of 
the lower chamber, each of the openings of the 
outer edge of said chamber being in radial align 
ment, with a corresponding one of the last said 

O 
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vertical openings near its outer edge, the upright 
wall having a row of horizontal openings be 
neath the third plate wherein secondary air from 
the second chamber and said aligned openings 
will be delivered downwardly and inwardly into 
the generating chamber at high velocities and 
in a diffused manner, and wherein air from the 
upper heating chamber will be delivered up- . 
Wardly from the upper edge of said throat into 
a combustion chamber above said throat. 

5. An oil burner, comprising a casing, a fire 
bowl within the lower end of the casing of smaller 

row of openings wherein secondary air from the 
lower heating chamber will be delivered down 
wardly and inwardly into the generating cham 
ber at high velocities and in a diffused manner, 
the upper and inner corner of the upper heating 
chamber having a passage wherein heated air 
from the upper chamber will be delivered up 
wardly at a point at the upper end of said throat 
into the combustion chamber. 

4. An oil burnef including a generating and 
mixing bowl having a cylindrical upright wall, 
the upper edge of said wall being provided with 
an annular cover plate, a second annular plate 
within said wall and beneath the cover plate, a 
third plate beneath the second plate, the inner 
edge of said third plate supporting an upwardly 
projecting wall to form a throat having its upper 
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diameter to provide a space between said walls, 
the upper end of said fire bowl having a cover 
plate covering the upper end of said space and 
projecting inwardly at the upper end of said 
bowl to divide the casing into generating and 
combustion chambers, a second annular plate 
within said wall and beneath the cover plate, 
the inner edge of said second plate supporting 
an upwardly projecting wall to form a thrdat 
having its upper edge terminating near the inner 
end of the cover plate to provide an annular 
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edge terminating near the inner edge of the cover 
plate to provide a narrow annular outlet passage 
from the heating chamber between the upper 
most and Second plates, a Second heating-cham-. 
ber being formed between the second and third 

chambers having an annular row of horizontal 
openings to admit air to said chambers, the third 
plate being provided with an annular roW of 

35 
plates, the outer wall of each of said heating 

outlet from the heating chamber formed between 
the upper and second plates, the Outer Wall of 
said fire bowl having annular rows of horizontal 
openings to admit air to said chamber, the said 
second plate being provided near its Outer edge 
with a row of vertical openings, the wall of said 
fire bowl having a row of horizontal openings 
beneath the second plate, each of said openings 
being in radial alignment with a corresponding 
one of the last of said openings wherein sec 
ondary air from said heating chamber and said 
aligned openings will be delivered downwardly 
nd inwardly in said generating chamber at high 

velocities and in a diffused manner. 

HAROLD. H. FLETCHER. 

  


