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2 Claims.

My invention relates to improvements in liquid
fuel burners.

An important object of the invention is to pro-
vide a pan type oil burner having an open oil
pan surrounding a substantially closed vaporizing
chamber, and novel air diffusing means for di-
recting the air laterally outwardly in layers above
the oil pan and vaporizing chamber.

A further objeet of the invention is to provide
a pan type oil burner which is well adapted to
serve as a conversion or replacement unit in
existing stoves or furnaces, and which may be
manufactured cheaply in sizes to fit substantially
any heating requirement.

A further object is to provide a pan type oil
burner which is highly simplified in construction,
compact and extremely sturdy and durable.

A further object is to provide an oil burner
having novel oil feed and vaporizing means which
coact with novel combustion air distributing
means to form a burner which is highly efficient,
and reliable in operation.

A still further object is to provide an oil burner
of the above-mentioned character which is not
likely to accumulate heavy carbon deposits upen
the vital parts of the burner, and which is very
easy to adjust and clean.

Other objects and advantages of the invention
will be apparent during the course of the follow-
ing description.

In the accompanying drawings, forming a part
of this application, and in which like numerals
are employed to designate like parts throughout
the same,

Figure 1 is g central vertical longitudinal see-
tion through a liquid fuel burner embodying my
invention,

Figure 2 is a horizontal transverse section taken
on line 2—2 of Figure 1, part broken away,

Figure 3 is 5 similar section taken on line 3—3
of Figure 1,

Figure 4 is a similar section taken on line 4—4
of Figure 1,

Figure 5 i{s an enlarged fragmentary radial
section through air diffusing plates, and associ-
ated elements,

Figure 5a is a similar section showing a tapered
metering screw and associated elements, and,

Figure 6 is a fragmentary radial section
through a liquid fuel burher showing separate oil
supply lines for the oil pan and vaporizing
chamber,

In the drawings, where for the purpose of illus-
tration are shown preferred embodiments of the
invention, attention is directed first to Figures 1
to 5a inclusive, wherein the numeral I8 designates
a cylindrical furnace casing or side wall. My
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2
burner proper is designated generally by the nu-
meral {2, and the burner is centrally located
within the furnace, as shown. A main annular
combustion space It is provided hetween the
furnace side wall 8 and the periphery of the
burner {2,

The burner I2 comprises an outer cylindrical
vertical sleeve 13, mounted within the lower end
of the casing 10 and preferably substantially
contacting the same. The sleeve {8 rests upon a
bottom annular horizontal flange {4, rigidly se-
cured to the lower end of the cylindrical casing
{0. A lower flat circular plate 15 rests upon the
flange 14, and is preferably welded or otherwise
rigidly secured to the lower end of the sleeve 13.
A narrow annular horizontal plate 18 is spaced
above the lower plate 15, and rigidly secured by
welding or the like to the upper end of the sleeve
13. An inner cylindrical vertical sleeve {1 has its
upper end rigidly secured to the annular plate {6,
and its lower end rigidly secured to a flat horizon-
tal circular plate 18, concentric with the plate {5
and spaced abeve the same. The sleeves {3 and 17
and the plates 15, 16 and I8 form an annular air
jacket or passage 19, which is L-shaped in radial
cross section, and arranged adjacent to the lower
end of the furnace casing (8. The plate (8 and
inner sleeve {7 form an annular oil pan inwardly
of the air passage 9. The sleeve 7 is provided
with circumferential rows of air openings 20, and
the lowermost row of openings is spaced ahove
the plate 18 a substantial distance.

A large central vertical cylindrical air duct 21
extends through concentric openings 22 and 23
formed in the plates 15 and 18, and the air duct
is rigidly anchored in these openings. A lateral
branch duct 24 leads into the vertical duct 2i
below the flange 14, and may be connected with a
blower or fan, not shown, for creating a foreed
draft through the burner. The vertical duct 21
is adapted to supply a natural updraft of air to
the burner to support combustion, and when a
natural draft is used, the blower is not used. The
upper end of the duct 21 terminates at the plate
18, and an upwardly flared conical plate or baffle
25 has its lower end rigidly secured to the upper
end of the duct 21 by welding or the like, The
upper end of the conical baffie 25 terminates near
the elevation of the plate 16 and is spaced radially
inwardly of the sleeve {17, as shown. An annular
upwardly tapering pilot burning space is formed
between the cylindrical sleeve 17 and conical baf-
fle 25, above the plate 18. The upper end of the
pilot burning space 26 is somewhat constricted
and opens into the main annular combustion
space 11. 'The conical bafile 25 is provided with
vertically spaced ecircumferential rows of air
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obeénings 27, preferably arranged at the elevation
of the rows of openings 20. The lowermost cir-
cumferential row of openings 27 is spaced a sub-
stantial distance above the plate (8.

A horizontal annular plate or baffle 28 is rigidly
mounted within the upper end of the air duct 21,
at the elevation of the plate 18. This baffle 28
has a circumferential group of openings 29 near
its periphery, and a large central opening 30. A
relatively short cylindrical depending sleeve 3l
has its upper end rigidly secured to the bafile 28,
surrounding the central cpening 30, and a hori-
zontal perforated plate 32 is rigidly secured to
the lower end of the sleeve 21 at an elevation
below the plate 15 and slightly above the branch
duct 24. ‘The perforated plate 32 serves as an
air flow divider, preventing some of the air flow-
ing upwardly in the duct 21 from entering the
sleeve 3§ which weculd otherwise normally do so.
The perforaticns in the plate 32 break up the air
entering the sleeve 31 into small streams, which
is desirable. Part of the air flowing in the duct
21 passes outside of the sleeve 3f and discharges
through the openings 28, as will be more fully
described. An inner conical upwardly flared im-
perforate slecve 33 has its lower end rigidly se-
cured to the hafle 28 and substantially register-
ing with the opening 29 and upper end of the
sleeve 3f. The upper end of the conical sleeve
33 terminates at the elevation of the upper end
of the bafile 25. The conical sleeve 33 is concen-
tric with the conical hafle 25 but substantially
smaller in diameter than the same, and an an-
nular upwardly flaring air passage 24 is formed
between the imperforate sleeve 233 and baffle 25,
above the bafile 28. The air duct 2¢ is provided
neéar and below the bafile 28 with a circumferen-
tial row of air discharge openings 35 leading radi-
ally into the annular space {9,

Rigidly secured to the upper ends of the sleeve
33 and baffle 25 is a circular horizontal plate 38
having a large central opening 37 in registration
with the upper end of the sleeve 33. The periph-
ery of the plate 3§ registers with the upper end
of the conical bafie 28, and except for the cen-
tral opening 37, the plate 36 is imperforate and
completely covers the upper end of the annular
air passage 84. Arranged above the plate 36
in vertically spaced superposed concentric rela-
tion is a plurality of horizontal circular air dif-
fusing bafles or fins 28, all having the same out-
side diameters ss the plate 35. 'The fins 38 are
provided with central circular openings 38, each
of which is successively smaller in diameter than
the central opening of the next lowermost fin 38.
The central opening 39 of the lowermost fin 38 is
only slightly smaller than the opening 37, where-
as the openings 39 of the uppermost fins 88 are
greatly reduced in diameter with respect to the
opening 31. The arrangement is such that the
openings 39 form a central upwardly tapering
conical air passage leading from the top end of
the sleeve 23. The fins 38 are preferably equi-
distantly spaced apart vertically, and are main-
tained spaced by circumferentially spaced sets of
small spacer sieeves 48, arranged radially in-
wardly of the peripheries of the fins 38, as shown.
An upper imperforate horizontal cap plate 4l is
mounted upon the uppermost spacers 40 and
spaced above the uppermost fin 383. This cap
plate 48 has the same outside diameter as the fins
38. Upwardly directed vertical bolts 42 extend
through the sets of spacer sleeves 40, and through
corresponding openings in the fins 38, plate 36
and cap plate 4f. The upper ends of the bolts 42
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receive nuts 43, holding the fins and plates to-
gether in assembly. The spaced superposed fins
38 form flat horizontal annular air diffusing pas-
sages 44, leading radially outwardly from the up-
wardly tapering conical air passage formed by the
central openings 39.

As best shown in Figure 5, the fins 38 are radi-
ally tapered, outwardly of the bolts 42, so that
the horizontal annular air diffusing passages 44
are flared or increasing in width near their outer
discharge ends, as at 45. The purpose of this
construction is to provide an increase in pressure
of the air passing radially ocutwardly in the pas-
sages 44, before such air flows into the main
combustion space i1, where the temperature and
consequently the pressure is increased. Since the
pressure of the air discharging from the passages
44 is somewhat increased at 45, this air can force
or blast its way into the increased pressure zone
of the main combustion space i1 and materially
aid combustion therein. Likewise the flared con-
struction of the passages 44 at their outer por-
tions 45 prevents backiiring, or the hot gases from
entering between the fins 38. 'The peripheries of
the fins 38 are spaced radially inwardly a sub-
stantial distance from the furnace side wall (0,
so that the radial width of the main combustion
chamber is substantial, and burning occurs in a
continuous annular ring, all about the superposed
fins 38. The upper discharge end of the up-
wardly tapering annular space 28 leads into the
main combustion space {{ at the peripheries of
the fins 38, and due to the upward convergence
of the annular passage 28, the velocity of the
gases discharging therefrom is considerable.

Rigidly mounted upon the horizontal plate 18,
radially outwardly of the vertical duect 2{ is a
low cylindrical vertical sleeve or wall 46, having
its upper end engaging and rigidly secured to the
conical baffle 25, below the lowermost openings
27. The wall 46 forms with the conical bafle 25
and piate 18 a liguid tight annular fuel vaporiz-
ing chamber 47 which is triangular in radial cross
section. Radially inwardly of the wall 48, the
plate i8 is provided with circuraferentially equi-
distantly spaced fuel inlet ports 4§, preferably
four in number, and leading into these ports 48
and having their discharge ends secured to the
plate {8 are vertical oil supply lines or tubes 49.
The tubes 49 are arranged radially outwardly of
the duct 2§, and the tubes are directed radially
outwardly at points below the flange {4, as shown
at 48’. The tubes lead to a suitable constant
level fuel oil metering valve, not shown.

Near and slightly above the horizontal plate
i8, the wall 46 is provided with a plurality of
circumferentially spaced radial screw-threaded
openings 0 which are preferably tapered, and the
screw-threaded openings receive adjustable ta-
pered metering screws 51, see Figure 5a. The oil
entering the vaporizing chamber 47 through the
ports 48 is maintained constantly at the level of
the metering screws 51, and these screws may be
adjusted so that some oil will seep through the
screw-threaded connections and into the oil pan
formed by the plate 18 and sleeve {7. In the oil
pan, the oil may rise to the maximum level of
the metering screws 51. Ignition of the burner
and pilot burning take place in the oil pan ra-
dially outwardly of the wall 45.

The wall 46 is provided near the top of the
vaporizing chamber 47 with a plurality of cir-
cumferentially equidistantly spaced radial va-
por discharge ports 52, preferably about twelve in
number. These ports 52 open into the annular
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space 26 a substantial distance above the meter-
ing screws 5! which limit the maximum oil level
in the oil pan.

The operation of my burner is as follows:

Oil from the constant level metering valve,
not shown, enters the annular vaporizing cham-
ber 47 from the oil lines 49 and is maintained at
the level of the metering screws 5{. Ag pre-~
viously stated, oil seeps by these screws snd
builds up to a maximum level of the screws 51,
within the oil pan formed by the plate {8 and
sleeve 1. Ignition may be accomplished man-
ually in the oil pan, with a match or the like,
or by conventional electrical ignition means, if
desired.

Air enters either as a natural updraft from
the vertical duct 21 or as a forced draft from
the branch duct 24. In either case, the draft
is divided at the sleeve 31, and some air passes
upwardly between the sleeve 21 and wall of the
duct 21, to pass through the openings 28 and en-
ter the annular passage 34. From the passage
34, the air discharges through the openings 27,
and enters the pilot combustion space 28, where
it aids combustion in the oil pan surrounding the
vaporizing chamber 47.

Additional air passes upwardly through the
perforated plate 32, sleeves 31 and 33, and
through the upwardly tapering passage formed by
the openings 39. This air is trapped by the
cap plate 41, and strikes the cap plate with a
substantial velocity. The trapped air discharges
through the horizontal annular passages 44, and
travels radially outwardly, and has its pressure
increased at 45, prior to entering the main com-
bustion space 1. This air enters the main com-
bustion space and aids in supporting combus-
tion.

The air flow through the burner is constant,
and while it is taking place the pilot burning in
the oil pan is continuous. The pilot burning
heats the fuel oil in the vaporizing chamber 47
until the oil vaporizes and fills the chamber 4T
with vapor above the level of the metering screws
51. Considerable pressure is built up within the
annular chamber 47, due to vaporization, and
radial jets of vapor are projected through the
openings 52 and these jets are ignited by the
pilot burning in the oil pan. Air from the open-
ing 20 and 27 comingles with the vapor in the
pilot combustion space 26, and the mixed gaseous
products ascend rapidly through the constricted
upper end of the combustion space 26, where they
are further mixed with the radial air blast from
the passages 44. The air from the passages 84
forms an annular radially outwardly directed
layer moving toward the side wall (8 of the
furnace. The main burning takes place within
the combustion space i1, and this burning is
very hot, and combustion of the gaseous products
is substantially complete. The main burning in
the space |1 forms a continuous ring of fire
about the fins 44. Substantially no carbon is
deposited upon the fins 38, since combustion takes
place beyond the peripheries of the fins, and the
air blast is directed radially outwardly.

In Figure 6, I have shown a slight modifica-
tion of the invention, wherein a separate oil sup-
bly conduit 53 leads to an inlet port 54, formed
in the plate I8 radially outwardly of the sleeve
46. In this form of the invention, the metering
screws 91 are omitted, and the fuel oil is sup-
plied to the separate conduits 49 and 53 from g
dual metering valve of the constant level type,
not shown. All other parts are identical with
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those shown and described in the first form of
the invention.

It is to be understood that the forms of the
invention, herewith shown and described are to
be taken as preferred examples of the same, and
that various changes in shape, size and arrange-
ment of parts may be resorted to, without de-
parting from the spirit of the invention or the
scope of the subjoined claims.

Having thus described my invention, I claim:

1. In 2 liquid fuel burner, an upwardly directed
air duet having perforations in its side, a plu-
rality of substantially flat spaced superposed
plates arranged near and above the top of the air
duct, the uppermost plate being imperforate, the
other plates beneath the uppermost plate having
central openings to receive the air flowing from
the top of the air duct, the air being trapped be-
low the uppermost imperforate plate and dis-
charged radially outwardly in horizontal layers
from the spaces between the plates, an oil pan
of greater diameter than the air duct and plates
surrounding the upper end portion of the air duect
and having its top open and disposed adjacent to
the top of the air duct, the oil pan having an
outer side wall spaced radially outwardly of the
peripheries of the plates and air duet, the oil pan
and air duct defining an upwardly opening pilot
combustion space, a fuel vaporizing ring sur-
rounding the air duct at the bottom of the oil
pan and spaced inwardly of the outer side wall
of the pan and having radial vapor discharge
openings disposed helow the perforations of said
air duct, and means to supply liquid fuel to the
vaporizing ring.

2. In g liquid fuel burner, an upwardly directed
air duct having a main opening in its top end,
the side wall of the air duct being perforated
near and below its top end, air flow divider
means mounted within the air duct to direct part
of the air to the main opening and part to the
perforations of the air duct, a plurality of spaced
superposed plates arranged above the top of the
air duct and having openings receiving the air
flowing from said main opening of the air duct,
an imperforate top plate disposed above the up-
permost superposed plate for trapping air and
causing it to spread radially outwardly in layers
from the spaces between the superposed plates,
a fuel vaporizing ring surrounding the air duct
near and below its top end and below the perfora-
tions of the air duct and having vapor discharge
openings, means to supply liquid fuel to the va~-
porizing ring, and an oil pan surrounding the
air duct and vaporizing ring and having its top
open and arranged near the elevation of the top
of the air duct and including an outer side wall
arranged radially outwardly of the superposed
plates, the perforations of the air duct opening
into a pilot combustion space defined by the oil
pan and air duct.

PAUL A. BROADY,
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