
B. P. THORNTON 2,165,162 

OIL BURNING FURNACE 
July 4, 1939. 

2. Sheets-Sheet l Original Filed March 31, 1937 

save AYA 

s Y Y 
39 

***------, -, , , , 

INVENToR 
BERTRAWD F7 HORN Tow 

BY 
Fig. 1 

f/2.24 
ATTORNEY 

  



July 4, 1939. 

sts 26 
2. N D2 
rrestr saysrrrynyaraayaaaaa. 

seat SSS 2: 2Aeries,23 

B. P. THORNTON 2,165,162 
OIL BURNING FURNACE 

Original Filled March 31, 1937 2. Sheets-Sheet 2 

2NZés -55 
as 

ta 

O 

NVENOR 

BER7 RAND AR7 HORN row 
BY 722-4- 

ATTORNEY 

  

  

  

  



Patented July 4, 1939 2,165,162 

UNITED STATES PATENT OFFICE 
2,165,162 

O BURNING FURNACE 
Bertrand P. Thornton, Lawrence, Kans, assignor, 
by direct and mesne assignments, to General 
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Claims. 

My invention relates to oil burning furnaces, 
and more particularly to an oil burning furnace 
that is provided with oil burning means that 
forms a gas, or vapor, of the oil and mixes this 

5 with air to produce a combustible gaseous mix 
ture. 

It is a purpose of my invention to provide an 
oil burning apparatus of high efficiency that is 
adapted for the burning of a heavy grade of oil, 

0 and which makes maximum use of the fuel value 
in the heavy oil that is utilized therein. In order 
to accomplish this purpose, oil and air are fed 
to a rotatable member from above the same to 
the upper surface thereof, said rotatable mem 

is ber comprising part of the oil burning apparatus 
and Serving to thoroughly mix the air and oil 
and turn the oil into a gasified condition, so 
that an intimate mixture of air and gasified oil 
will take place within said rotatable means to 

20 cause a highly combustible mixture to be dis 
charged therefrom at the periphery thereof 
where the combustion takes place. 
More particularly my apparatus comprises a 

rotatable member having blades on the upper 
25 face thereof, and means for supplying air and 

oil to the top side of said rotatable member sub 
stantially at the axis of rotation thereof, said 
blades being so shaped as to create a whirl of said 
oil and air to thoroughly mix the same, the oil 

30 during such mixing being heated by the rotatable 
member to turn the same into a gas. 

It is an important purpose of my invention to 
provide an apparatus of the above mentioned 
character, that is provided with means on the 

35 axial center thereof. for diverting the oil sup 
plied to the same and the air in an outward di 
rection toward the periphery of said rotatable 
member, and to provide a rotatable mounting for 
said rotatable member, located entirely below the 

40 combustion chamber of my improved oil burning 
furnace. 
The rotation of the rotatable member is, prefer 

ably, obtained by means of the air entering 
5 through the air supply means, the amount of 

air supplied being automatically directly propor 
tioned to the amount of oil supplied, inasmuch 
as the greater the heat within the combustion 
chamber the more rapidly the air will be Sup 

50 plied through the draft means to the rotatable 
member, thus rotating the same at a more rapid 
rate. However, if desired, and particularly for 
starting purposes additional means may be pro 
vided to supply a draft of air to the rotatable 

65 member to cause initial rotation thereof, par 

(C. 158-53) 
ticularly when the burner is cold at the begin 
ning of the operation of the furnace. 

It is an important purpose of my invention to 
provide, in an oil burning furnace of the above 
mentioned character, means for transferring a 5 
maximum amount of heat from the combustion 
of the fuel to air that is utilized for heating a 
room, or other space, or spaces, said means con 
prising tubular members extending at an inclina 
tion to the vertical in an annular series, and 10 
forming a plurality of connecting passages be 
tween a fire box and combustion chamber. 

Other objects and advantages of my invention 
will appear as the description of the drawings 
proceeds. I desire to have it understood how 
ever, that I do not intend to limit myself to the 
particular details shown or described, except a 
defined in the claims. 
In the drawings: 
Fig. 1 is a vertical sectional view through my 20 

improved oil burning furnace, certain parts be 
ing shown partly in elevation. 

Fig. 2 is a fragmentary vertical sectional view 
through said furnace, on a somewhat enlarged 
scale, showing the oil burning apparatus in 25 
Section. 

Fig. 3 is a section taken substantially on the 
line 3-3 of Fig. 1. 

Fig. 4 is a fragmentary top plan view of the 
oil burner. - 

Fig. 5 is a fragmentary view, partly in top plan 
and partly in section, taken substantially on the 
line 5-5 of Fig. 1, and 

Fig. 6 is a fragmentary view in vertical section, 
of a modified form of oil burning apparatus as 
applied to an ordinary furnace fire box, or fire 
pot. 

Referring in detail to the drawings, in Figs. 
to 5, inclusive, is shown the preferred form of 
my invention, in which the oil burning apparatus 40 
comprises a housing having a vertical side wall 
0, which is, preferably, cylindrical and provided 

with the legs f at the lower end thereof for 
mounting the apparatus on any suitable Support 
2. A transverse wall 3 is provided that is spaced 45. 
upwardly from the bottom edge of the cylindrical 
side wall portion 0 and is, preferably, integrally 
united therewith in any suitable manner, as by 
welding. A concavo-convex downwardly curved 
top wall 4 is provided, extending from the top 50 
edge of the cylindrical wall 0 and integrally 
united therewith. A downwardly depending wall 
portion 5 is provided at the center of the top 
wall, which is provided with a transverse bottom 
Wall 6 having a central opening 7, in which the 55 



2 
air supply conduit f8 is, preferably, welded so as 

0 

to provide a gas-tight joint between the conduit 
8 and the downward extension 5 at the opening 

in the transverse wall 6. The downward exten 
sion 5 of the top wall 4 is provided in order to 
obtain additional heating surface and to direct the 
flame and products of combustion in the proper 
directiora. s 
A lower body portion for the heating apparatus 

is thus provided, that comprises an upper firebox 
portion 9 and a lower skirting portion that pro 
wide an air chamber 20 that is open to the air 
space 2 within the outer casing, or housing, 22 of 

s 

20 

30 

the hot air furnace. The transverse wall, or par 
tition, 3, separating the chamber 20 from the fire 
box portion 9 has mounted thereon a concavo 
convex base plate 23, which has its highest point 
located at the center thereof and is provided with 
a peripheral lip, or upstanding rim portion, 24, the 
lowest point on the upper surface of said base 
plate 23 being adjacent the flange 24, and a drain 
pipe 25 extending therefrom downwardly through 
the air space 20 and Outwardly through the outer 
casing 22 of the furnace. Suitable refractory 
material, such as fire clay, 26, is placed between 
the flange 24 and the side wall to of the fire 
box, the refractory material, or ring, having the 
top surface 27 thereof sloping downwardly toward 
the flange 24, so that if any oil accumulates there 
on it will flow toward the flange 24 and eventually 
to the drain. 25. 
My improved heating apparatus further com 

prises an upper drum, or chamber, 28, which is 
provided with a substantially cylindrical vertical 

35 

40 

45 

(- 

side wall portion 29, a substantially flat bottom 30, 
and a concavo-convex top wall 3 that is of a 
dome-like character and is provided with a cen 
tral flanged opening 32 that leads to a flue pipe 33. . 
An annular series of openings 34 is provided in the 
top wall 4 of the fire box, and a similar annular 
series of openings 35 is provided in the bottom 
wall 30 of the upper drum-like combustion cham 
ber 28. Tubular members 36 are mounted in the 
openings 34 and 35 and extend between said fire 
box f and combustion chamber 28, providing 
communication between the same. In assembling 
the device, the tubular members are inserted in 
the openings 34 and 35 and the upper drum-like 
member 28 is turned, about the vertical axis 
thereof, relative to the lower main body portion 
of the oil burning apparatus, as far as possible, 
SO as to throw the tubular members 36 out of 
vertical position into an inclined position, so that 

- the same lie substantially on the surfaces of 
55 spirals after this has been done. After this twist 

Of the upper member relative to the lower mem 
ber, with the pipes in position, has taken place, 
the tubular members 36 are fixed in position in 
the openings 34 and 35 in any suitable manner, 
as by welding, so as to provide for their retention 
in the angular position referred to, and to provide 
gas-tight joints between said tubular members 
and walls of the fire box 9 and combustion 
chamber 28. 
The transverse bottom wall 3 of the fire box is 

provided with a substantially centrally located 
opening, in which is mounted a bearing 37 for a 

70 

vertical shaft 38, said bearing 37 being secured 
in the member 3 in any desired manner, as by 
means of threads 39. An annular inwardly ex 
tending rib 40 is provided on the bearing mem 
ber 37, with which the shaft 38 contacts. The 
lower end of the shaft 38 is, preferably, beveled 
off to a point, as indicated at 4, and seats in a 

2,65,162 
ber 43, which is mounted on a plate-like member 
44 secured ira spaced position below the partition 
f3 by means of the bolts, or other securing mem 
bers, 45. Means is provided for lubricating this 
bearing, comprising the lubricating oil supply 
pipe 46, extending outwardly through the wall O 
to a point externally of the furnace where an 
oil cup 47 may be provided, so that the bearing 
may be periodically lubricated. Secured in fixed 
position. On the upper end of the shaft 38 is a rotor 
having a hub portion 48, which is shown as being 
connected with the shaft by a screw-threaded 
connection 49, although any other suitable means 
for fixing the hub member 48 on the shaft 38 to 
rotate therewith, may be provided. Said hub 
portion extends through a central opening 50 in 
the concavo-convex base plate 23, as will be 
evident from Figs. 1 and 2. The upper end of the 
hub member 48 is beveled off to provide a coni 
cal wall portion 5 thereon, extending from the 
central peak, or high point, 52 on said upper 
surface of said hub member downwardly toward 
the side portion of said hub. - 
The rotor further comprises a bottom wall 53 

that is of a concavo-convex character conform 
ing Substantially to the shape of the base plate 23 
and lies closely adjacent thereto so as to have just 
Sufficient clearance therefrom for free rotation of 
the rotor. Integrally united with the hub portion 
48 and extending upwardly therefrom, and also 
integrally united with the bottom wall 53 of said 
rotor, are the mixing and propeller blades 54. The 

O 

5 

20 

25 

30 

shape of said blades is shown in Fig. 5, the same 
curving from the hub portion 48 to the peripheral 
edge 55 of the bottom wall 53 of the rotor, said 
rotor being circular, as is obvious from the draw 
ings, so that a stream of air passing downwardly 
upon the rotor will engage with the concave sides 
56 of said curved blades 54 and cause rotation of 
said rotor in the direction of the arrow on Fig. 5. 
The bottom edges of the blades 54 conform to the 
shape of the top face of the bottom wall 53 on 
said rotor, while the top edges 57 thereof are 
substantially straight except for the beveled, or 
inclined, portions 58 extending downwardly to the 
outer edge of the conical top face of the hub 48. 
Mounted on the blades 54 is a top plate, or top 

closure member, 59, having a central opening 60 
of a diameter such that the edge of the opening 
is co-incidental with the point at which the down 
Wardly beveled top edges 58 of the blades 54 be 
gin. Said top plate 59 is secured in position in 
the rotor by means of pairs of ears 6 punched 
Out of the top plate and bent down into close en 
gagement with the opposite faces of the blades 
54. If desired, upwardly extending blades, or 
ears, 62 may also be provided on said top plate 59 
for a purpose to be later described. 
The air supply conduit 8 extends from exter 

nally of the Outer casing 22 of the furnace in 
wardly to above the fire box 9 in spaced relation 
thereto, and is provided with a sweeping curve 
63 therein, so that said conduit extends vertically 
from a point above the downward extension 5 
of the top wall 4 through said extension and 
through the bottom wall 6 thereof terminating 
close to the top plate 59, the end 64 of said con 
duit 8 having just sufficient clearance from the 
top plate 59 so that there will be no possibility 
of accidental engagement of the parts to inter 
fere with the rotation of the rotor. It will be 
noted that the passage in the member 8 is sub 
stantially the same size as the opening 60 so 
that substantially all the air passing through the 

35 

40 

45 
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55 

60 

70 

7S conical bearing 42, provided in the bearing mem- conduit is will pass through the opening II into 7s 
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the rotor. As the air passes into the rotor, it 
is deflected outwardly and downwardly by the 
conical top face 5 of the hub 48 into the portion 
of the rotor provided with the blades 54, engag 

is ing said blades to cause rotation of said rotor, 
and is thrown. OutWardly toward the Outer edge 
of the annular rotor member at the periphery 
Of the same. 

Oil is supplied through the oil conduit, or pipe, 
lo. 65, the outlet end 66 of which is just a little above 

the end 64 of the air conduit 8, said oil conduit 
65 being located centrally of the air conduit 8 
So that the oil is supplied to substantially the 
center 52 of the conical top wall 5 of the hub 

ls 48, and thus spread out and evenly distributed 
by said conical end wall of the hub between the 
propeller blades 54, as it is caught in the whirl 
of air created by said blades 54. As the oil con 
duit 65 and the air conduit 63 both extend through 

20 the combustion chamber and air heating space of 
the furnace, the air and oil will be heated to 
Such a temperature that when the oil passes into 
the rotor, or bladed member, it is turned into a 
gas and thoroughly mixed with the air, which has 

25 been heated to a point close to the combustion 
temperature. Thus no material lowering of the 
temperature of the flame is caused by the en 
trance of cold air, and cold oil, into the same, as 
would otherwise be the case. The supply of oil 

30 is controlled by any suitable valve 67 and the 
proper mixture of air and oil is automatically con 
trolled by means of the setting of the valve 67, 
inasmuch as the greater the heat created in the 
fire box, the greater the draft through the pipes 

35 36 and the flue pipe 33, and the greater the en 
trance of air through the draft supply, or air sup 
ply, conduit f8. This causes the rotation of the 
rotor to be in proportion to the draft created, 
and also thus in proportion to the oil supplied, 

40 the Speed of rotation of the rotor and the amount 
of air Supplied being substantially directly pro 
portional to the quantity of oil supplied to the 
oil burning apparatus. 
In order to prevent any flow of oil to the oil 

45 burning apparatus accidentally when the same is 
not in operation, or in case the same is not oper 
ating properly to consume the oil, the safety 
valve 68 is provided in the oil line 65, which is 
closed by the oil receiving member 69 that is of a 

50 bucket-like form, and receives the oil from the 
Overflow conduit 25, a suitable rod-like member 
70 connecting the valve 68 with said bucket 69 to 
close the valve 68 and prevent flow of oil to the 
oil burning apparatus, when a predetermined 

55 weight of oil collects in said bucket. 
Under certain circumstances, it may be desir 

able to provide additional means for propelling 
the rotor, although this is ordinarily not neces 
Sary. Such means may, however, be desirable 

60 when the burner is first started, so as to obtain 
a thorough mixture of the oil and air by means 
of the propelling and mixing blades 54 before the 
heat in the fire box has reached such a point that 
the natural draft through the air supply pipe 8 

65 will be sufficient to rotate said rotor at the de 
sired speed. Such means may comprise an air 
supply conduit i?, extending through an opening 
in the side wall 0, within which the tubular 
member 7 is secured in fluid-tight relation, said 

to tubular member being flattened at 72 to provide 
a reduced nozzle-like opening 73 in the end there 
of to supply a blast of air to the ears 62 on the 
top, or cover member, 59 to rotate said rotor. 
Preferably, artificial draft means for the air sup 

75 ply pipe t t is provided, comprising any suitable 

fan 7, driven by any suitable means, such as 
the motor 75, mounted in any suitable manner, 
as by means of a bracket 76 on the outer wall, 
22, of the furnace. . 
While the oil burning apparatus described 

above is preferred, and the highest efficiency 
thereof is obtained by utilizing the fire box and 
combustion chamber with the inclined tubes. 36 
Connecting the same, as described above, my in 
proved oil burning apparatus may also be utilized 
in an ordinary hot air furnace, such an arrange 
ment being shown in Fig. 6, the only change in 
the structure from that shown in Figs. 1 to 5, in 
clusive, being that a plurality of upstanding post 
like members 77 are provided on the base plate 
23 that support a plate 84, that is provided with 
a pair of annular ribs 85 and 86, on the upper face 
thereof, said plate-like member being secured in 
fixed position by any Suitable means, such as the 
nuts 8 and 79, engaging Suitable threaded por 
tions on the members . 

Refractory blocks, or plate-like members, 80 
are provided, which have their lower ends mount 
ed between the ribs 85 and 86 and which are ar 
ranged in an outwardly and upwardly inclined 
position, the upper reduced ends 8 thereof en 
gaging the side wall 82 of the ordinary fire box, 
or fire pot, of the ordinary hot air furnace, said 
upper ends being reduced, to provide spaces 83 
between the same, through which the flame and 
products of combustion will passi to the upper part 
of the fire box, said refractory members throw 
ing the flame outwardly toward the walls of the 
fire box in a manner similar to that commonly 
used in ring gas burners in hot air furnaces. 
Of course, in the ordinary hot air furnace, Suit 

able supporting means must be provided for the 
plate-like member 3, such as that shown, and 
the air conduit must be inserted through the 
fire door opening 90. A similar door opening is 
provided in my improved type furnace in order 
to obtain access to the oil burner mechanism, 

3. 

said opening being indicated by the numeral 9. 
and comprising a box-like housing 92 that leads 
to the door 93, provided in the outer casing 22 of 
the furnace, the rectangular housing 92 forming, 
of course, an air-tight wall between the Outer cas 
ing 22 and the vertical wall C, defining the pas 
sage 94. A suitable cold air inlet 96 is, of course, 
provided, as in the ordinary hot air furnace, and 
hot air conduits are connected with the annular 
fanges 95, surrounding the openings 94 pro 
vided in the top wall of the furnace. 
What I claim is: 
1. An oil burning apparatus of the character 

described, comprising a rotatably mounted mem 
ber having an annular body portion, curved blades 
on the upper surface of said annular body por 

4. 

50 

55 

tion, a cover over said blades having a central 
opening, an air conduit extending downwardly 
into proximity to said opening and discharging 
air into the same, an oil supply pipe in said air 
conduit extending into proximity to said central 
opening, and deflector means mounted centrally 
of said annular body portion directing said oil 
and air outwardly toward said blades. . . 

2. An oil burning apparatus of the character 
described, comprising a rotatably mounted mem 
ber and means for rotating the same, said ro 
tatably mounted member having an annular body 
portion having an upper surface sloping down 
wardly from the center thereof toward the rim 
thereof, blades on the upper surface of Said 
annular body... portion, a cover over said blades 
spaced from said upper surface and having a 

30 

65 

70 
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central opening, an air conduit exteriding down 
wardly into proximity to said opening and dis 
charging air into the same, and an Oil Supply 
pipe in said air conduit extending into proximity 

5 to said Central opening and discharging oil into 
the same. - . 

3. An oil burning apparatus of the character 
described, comprising a base plate sloping down 

i wardly from the center toward the periphery 
10 thereof, a rotatably mounted member mounted 

Over said base plate and having an annular body 
portion, curved blades on the upper surface of said 
annular body portion, a cover over said blades 
having a central opening, an air conduit extend 

ls ing downardly into proximity to said opening 
and discharging air into the same, and an oil 
supply pipe in said air conduit extending into 
proximity to said central opening. 

4. An oil burning apparatus of the character 
described, comprising a base plate sloping down 
Wardly from the center toward the periphery 
thereof, a rotatably mounted member mounted 
over said base plate and having an annular body 
portion having an upper Surface sloping down 

is wardly from the center thereof toward the rim 
thereof, curved blades on the upper surface of Said 
annular body portion, a cover over said blades 
having a central opening, an air conduit extending 
downardly into proximity to said opening and 

30 discharging air into the same, and an oil supply 
pipe in said air conduit extending into proximity 
to said central opening. 

5. An oil burning apparatus of the character 
described, comprising a base plate sloping down 

as wardly from the center toward the periphery 
thereof, a rotatably mounted member of smaller 
diameter than said base plate mounted closely 
adjacent the upper face of said base plate, said 
rotatably mounted member having an annular 

40 body portion having an upper surface sloping 
downwardly from the center toward the rim 

thereof and conforming substantially to the 
shape of said base plate, curved blades on the 
upper surface of said annular body portion, a 
cover over said blades having a central opening, 
an air conduit extending downwardly into prox 
imity to said opening and discharging air into 
the same, an oil supply pipe in said air conduit 
extending into proximity to said central open 
ing, and means for draining oil from said base 
plate adjacent the periphery thereof. 

6. In an oil burning apparatus of the charac 
ter described, a fire box, a vaporizing member 
mounted in said fire box to rotate On a substan 
tially vertical axis, said fire box having a closed 
bottom, an air supply conduit of less diameter 

5 

10 

than said vaporizing member extending into said 
fire box and having a substantially vertically ex 
tending portion terminating in a discharge out 
let located above and near the center of the up 
per surface of said vaporizing member, oil feed 
ing means extending downwardly in said air sup 
ply conduit and having the discharge end thereof 
located within said conduit adjacent its lower 
end to feed oil to said upper surface, and means 
for rotating said vaporizing member. g 5 
: 7. An oil burning apparatus of the character 
described, comprising a vaporizing member 
mounted to rotate on a substantially vertical 
axis, a pipe feeding oil downwardly centrally onto 
the upper surface of Said vaporizing member, an 
air supply conduit extending downwardly toward 
the center of the upper surface of said vaporizing 
member and bladed means on said vaporizing 
member for rotating the same, said bladed means 
projecting from the upper surface of said vapor 
izing member and being shaped to mix the oil 
vaporized by said vaporizing member with said 

35 

air and direct the combustible mixture so pro 
duced to the rim of said vaporizing member 
upon rotation thereof. 
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