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UNITED STATES

1,840,137

PATENT OFFICE

WILLIAX B. STURGIS, OF CHICAQGO, ILLINOIS
OIL BURNER
Application flled September 18, 1989, Berial No. 393,381,

The present invention relates generally to
oil burners for use in connection with boilers
and similar heating apparatus. More par-
ticularly the invention relates to that type
of oil burner which is known as a vaporiz-
ing burner of the “premixing” type and com-
prises a cylindrically shaped pot having an
open top, a pipe for delivering oil over the
bottom of the pot, and a perforated tube
which is positioned centrally with respect to
the continuous side wall of the pot and is

adapted to receive air at its lower end and to-

‘deliver a portion of the air into the pot for

. oil vaporizing purposes and the remainder of
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the air across the top of the pot to cause com-
bustion of the vaporized oil. :

One object of the invention is to provide
an oil burner of the aforesaid type, which
embodies a ring-shaped wall that extends in-

g0 Wardly from the upper marginal part of the

side wall of the pot and has its inner edge
spaced from.the tube so as to form around
the tube a restricted outlet for the vaporized
oil, and in which the perforations or open-
ings in the upper end of the tube are so ar-
ranged with respect to height or elevation
that the jets of air emanating therefrom are
directed across the restricted outlet and cause
combustion of the vaporized oil above the
wall and the resulting flames to spread out-
wardly from the top of the pot.

Another object of the invention is to pro-
vide an oil burner of the “premixing” type
embodying means for automatically control-
ling the vaporization of the oil in accordance

with the quantity of air supplied to the burn-

er, which means includes openings arranged

to jet some of the air entering the pot in a

- downward direction.
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Another object of the invention is to pro-
vide an oil burner of the type under consid-
eration, which embodies means of an im-
proved character for preventing the inner
faces of the bottom and side wall of the pot
from becoming heated to such an extent that
cracking of the oil and the formation of car-
bon occur.

Another object of the invention is to pro-
vide an oil burner of the pot and air tube
type, which comprises a cylindrical jacket

that is arranged to form a tubular air space
around the lower portion of the pot, and in
which provision is made for ‘continuously
circulating air through the said tubular space
s0 as to cool the outer faces of the bottom and
side wall of the pot and prevent overheating
of the pot-bottom. '

A further object of the invention is to pro-
vide a burner of the character heretofore de-
scribed, which comprises a member that pro-
jects radially from the jacket and forms a
laterally extending inlet duct for supplying
air to the perforated tube, and embodies a
cylindrical - wire screen which extends be-

tween the lower end of the tube and the bot-

tom of the jacket and operates to break up
or diffuse the lateral flow of air into the jacket
and to cause the air to flow into the tube in
an evenly distributed manner.

A still further object of the invention is
the provision of a base structure for the pot,
having elongated vertically extending screws
at the sides thereof, which screws operate as
legs for the burnér and are so arranged and
of such length that, during the installation
of the burner, they may be readily manipu-
lated or adjusted from above to position the
pot in’a truly horizontal position in order

to insure the proper flow of oil over the bot- .

tom of the pot.
_Additionally it-is contemplated as one of
the objects of the invention to provide an oil
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burner which'is generally of new and im-

proved construction, may be manufactured at
a comparatively low cost, and is more ef-
ficient in operation than burners of a similar
character now in use and heretofore proposed.

Other objects of the invention and the vari- -

ous advantages and characteristics of the
present burner construction will be apparent
to those skilled in the art from a considera-
tion of the following detailed description.

The invention consists in the several novel
features hereinafter set forth and more par-
ticularly defined by the claims at the conclu-
sion hereof. :

In the drawings which accompany and
form a part of this specification or disclosure

on

-and in which like numerals of reference de- 2100



note corresponding parts throughout the sev-
eral views: :

Figure 1 is a vertical longitudinal section of
an oil burner embodying the invention;

s Figure 2 is a transverse section taken on
the line 2—2 of Figure 1 and showing in de-
tail the improved means for insulating the
inner faces of the bottom and side wall of the
pot in order to prevent such faces from be-

10 coming heated to such an extent that cracking
of the oil and the formation.of carbon occur;

Figure 3 is a transverse section taken on
the line 3—3 of Figure 1 and disclosing in
detail the construction and arrangement of

15 the wire screen which operates to break up
the lateral flow of air into the jacket and to
cause the air to flow into the perforated tube
in an evenly distributed manner; '

“Figure 4 is an end elevational

g0 burner; and .

Figure 5 is a detail sectional view of the
upper end of the tube illustrating the arrange-
ment and formation of the perforations that
serve to cause jets of air to be delivered across

o5 the restricted outlet and over the inwardly
extending wall at the top of the burner.

The oil burner which forms the subject mat-
ter of the present invention is a vaporizin
burner of the “premixing” type. Itis adapte%

30 to be disposed in the firehox of a boiler or
similar heating apparatus and comprises
receptacle or pot 10 which consists of a bot-
tom member 11 and a cylindrical top member
12. The bottom member is preferably

as formed of a one-piece casting and comprises
a circular bottom 13 and a cylindrical side
wall 14. The latter is joined to and extends
upwardly from the outer marginal part of
the bottom 13. 'The upper portion of the side

40 wall 14 is shaped so that it extends outwardly
and then upwardly and forms an annular
shoulder or seat 15 and a ring-shaped flange
16. The top member 12, like the hottom mem-
ber 11, is preferably formed of a one-piece

45 casting. It is equalin diameter to the cylin-
drical side wall 14 and rests directly upon
the annular geat 15. By constructing and

. arranging the members 11 and 12 in this man-
ner, the top member is in the nature of a con-

so tinuation of the cylindrieal side wall 14 and
forms in conjunction with said side wall and
the bottom 13 a vaporizing chamber 17, the
upper _end of which is open. The ring-
shaped flange 16 encircles the lower end of

55 the top member 12 and operates to hold said
member in its operative position and to pre-
vent lateral displacement thereof. By pro-
viding the shoulder or seat 15 and the flange
16, the top member 12 is removably held in

60 place and may be readily disconnected from
the bottom member 11 when access is desired
to the space within and defined by the bottom
13 and the side wall 14. The upper portion
of the top member 12 is shaped so that it

68 oxtends outwardly and then upwardly and

view of the
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forms an annular shoulder or seat 18 and a
ring-shaped flange 19. An  imperforate
ring-shaped wall 20 is supported by and rests

loosely on the annular shoulder or seat 18.

This wall is constructed so that it slopes
slightly downwardly from the upper portion
of the top member and operates to form a re-
stricted outlet 21 for the vaporizing cham-
ber 17. By utilizing a seat and flange as the

supporting and retaining instrumentality for -

the ring-shaped wall 20, said wall is remov-
ably held in place and may be readily with-
drawn from its operative position in the
event that it becomes necessary to clean or
replace the same.

The cireular bottom 13 of the bottom mem-
ber 11 is provided at the central portion there-
of with an integral upwardly extending
flange 22. The latter is annular in shape and
has a cylindrical opening 23 extending there-
through. This opening is of uniform di-
ameter throughout and extends through the
bottom 13. A vertically extending shect-
metal tube 24 is positioned centrally in the
pot and has the lower end thereof sleeved
over the annular flange 22 so that it is fixedly
held in place. The upper end of the tube
projects throngh the restricted outlet 21 and
terminates slightly above the ring-shaped
wall 20. A disk-like cap 25 operates to close
the said upper end of the tube.

The receptacle or pot 10 is supported wpon
a base structure which comprises a circalar
cast iron plate 26 and a cylindrically shaped
jacket 27. The lower end of the jacket rests
upon the upper face of the plate 26 and fits
snugly around an annular rib 28 which is
formed integrally with and extends upwardly
from said plate. The upper end of the jacket
97 extends around the bottom member 11 and
engages the bottom face of the ring-shaped
flange 16 for supporting purposes. The jack-
et 27 is preferably formed of steel and is
somewhat larger in diameter than the cylin-
drical side wall 14 so as to form a tubular air
space 29 around the bottom member 11. Said
bottom member is held in concentric rela-
tion with respect to the jacket 27 by a circular
bead 30 which is formed integrally with the
side wall 14 and is positioned directly be-
neath the shoulder or seat 15. The lower end
of the jacket 27 operates in conjunction with
the plate 26 to form a cylindrical air com-
partment 31 beneath the bottom 13: The bot-
tom member 11, the jacket 27 and the circular
plate 26 are connected together and held in
clamped relation by means of vertically ex-
tending bolts 32. The upper ends of these
bolts are provided with nuts 32* and extend
through lugs 33 which are formed integrally
with and project outwardly from the ring-
shaped flange 16 of the hottom member 11.
The lower ends of the bolts 32 are provided
with nuts 32® and extend through lugs 34
which are formed integrally with the mar-
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- ginal part of the plate 26 and project out-

10

wardly therefrom.” By tightening the nuts
‘32* and 32° the member 11 and the ’Flate.26
are clamped against the jacket 27. The tube
24 is hels in its operative position by means
of a tie-rod 85. This tie-rod extends down-
wardly from the cap 25 and has the lower end
thereof anchored in a boss 36 which is formed
integrally with and projects upwardly from
the central portion of the plate 26. The upper
end of the tie-rod is provided with a wing-

. nut 87 which abuts against the top face of the
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cap 25 and serves, when tightened, to clamp
the tube 24 against the bottom 13.

The base structure, in addition to the plate
26 and the cylindrical jacket 27, comprises a
-tubular member 88. This niember projects
laterally from the jacket and is adapted to
extend through the side wall of the boiler or
heating apparatus with which the burner is
associated. Said tubular member 38 operates
to form a laterally extending duct 89 through

which air is supplied to the vaporizing cham-.

ber 17. The inner end of the member 38 is
connected to the jacket 27 by bolts 40 and
communicates with the air compartment 31
via an opening 41 in the jacket. ..The distal
end of the member 38 is open so'that air may
enter the duct 39 and flow to the tube 24
through the air chamber 81 and the opening
23 in the flange 22. In the event that a
forced draft is desired, the said distal end of
the member 38 may be connected to a fan or
blower. o
* The oil that is used in the burner is de-
livered into the bottom member 11 by a pipe
42. 'This pipe extends through the tubular
member 38 and is connected to the bottom 13
-of the member 11 by an L-fitting 43. The
latter is positioned so as to supply the oil to
the upper surface of the bottom 13 and is se-
cured to a boss 44 which is formed integrally
with the member 11. The outer end of the
pipe 42 is connected to a float-operated feed
device 45 which receives oil from a tank or
similar source of supply (mot shown)
through a pipe 46. The device 45 may be of
any suitable construction and is supported
upon a plate 47 which is rigidly secured to
and projects outwardly from the distal end
of the member'38. The upper surface of the
bottom 18 is concave and embodies an an-
nular trough 48 so that the oil which is dis-
charged through the fitting 43 will flow
around the tube 24 and all parts of the upper
face of the bottom 13 for vaporizing pur-
poses. : :

The tube 24 is provided with a lower or pri-
mary set of perforations 49 and an upper or
secondary set of perforations 50. The pri-
mary perforations 49 are distributed through
the central and lower parts of the tube and

_ operate to admit into the chamber 17 suffi-

€5

cient air to support combustion in the pot
~during the starting period, and to facilitate

or assist vaporization of the thin film of oil

on the top surface of the bottom 13, durin
e normal operation of the burner. Sai

perforations 49 are preferably arranged in

three rows and are of such total area that’
normal operation of the burner they

during
admit into the chamber 17 not more than 45%
by volume, of the total air theoretically re-
quired for the complete combustion of the
oil. To prevent concentration of the air
that is admitted into the vaporizing cham-
ber 17, the perforations of the upper row are
formed so that they extend slightly upward.
ly. The perforations of the lower row ex-

tend downwardly at such an angle and in’

such a manner that.the

jets of air issuing
therefrom,

3

7

'3

when the burner is in full opera- "

tion, act by their cooling effect, to prevent a -

further increase in vaporization, thereby con-

‘trolling the rate of the vaporization by the
‘air supply and making the burner inherently

stable. The secondary. perforations 50 are
formed in the upper part of the tube 24 and
are preferably arranged in three rows.
These rows of perforations are disposed at

.such levels or elevations that they operate to .

direct jets of air into the oil vapor that passes
upwardly through the restricted outlet 21
and to support or effect combustion of the

- vaporized oil above the ring-shaped wall 20.

The petforations 50 of the lower row are po-
sitioned directly opposite to the inner edge of
the wall 20 and extend upwardly and out-
wardly at an angle of approximately 45°
with respect to the horizontal. By having
the perforations 50 of the lower row extend
at this angle, the lowermost jets of air clear
the inner edge of the ring-shaped wall and
consequently do not cause combustion in the
vaporizing chamber. The desired angular-
ity is given to the perforations of the lower
row by distorting the metal around said per-
forations, as shown in Figure 5 of the draw-
ings. The perforations 50 of the intermedi-
ate row are staggered with respect to
the perforations .of -the upper and lower
rows and are formed so that they ex-
tend upwardly and outwardly at an angle of
approximately 25°. *The perforations 50 of
the upper row are positioned above the wall
20 and are formed so that they extend up-
wardly and outwardly at an angle of ap-
proximately 10°. A characteristic and an

advantage of arranging the secondary perfo-

rations in the manner set forth and at the va-
rious angles specified in that the flames which
result from the admixture of air and oil va-

por are formed above the wall 20 and conse-.-

quently deposit no carbon on the pot. A
further advantage is that the flames spread
outwardly from the upper end of the pot and
give an intense heat. - The perforations 50
are of such total area that during normal op-
eration of the burner they discharge more
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than 55% by volume, of the total air theo-
retically required for the complete combus-
tion of the fuel.

In practice it has been found that under
certain conditions during operation of the
burner at maximum fuel consumption, the
bottom member 11 of the pot becomes over-
heated. This causes a cracking of the oil
and results in a deposit of coke or carbon on
the bottom 13. In addition to this oil crack-
ing, overheating of the bottom member 11
causes carbon to form on and adhere to the
eylindrical side wall 14. To keep the tem-

‘perature of the bottom member 11 below

the cracking point of oil and thus to elimi-
nate a deposit of coke on the bottom 13 and

‘the formation of carbon on the side wall 14,

a thin ring-shaped sheet 51 of asbestos and
a thin eylindrically shaped asbestos stri% h2
are provided. The sheet 51 fits over the bot-
tom 13 and is of a foraminous character in
that it has formed therein a plurality of ap-
ertures 58 for the escape of the oil vapor.
A pair of asbestos rings 51* support the sheet
51 so that it is spaced above the bottom 13
and forms with the latter a distilling cham-
ber 51¢ for the oil. When the burner is op-
erating at full capacity the under side of
the sheet 51, that is, the side that is contiguous
to the bottom 13, remains sufficiently cool to
yrevent the oil in the trough 48 from crack-
mg, and the upper side becomes sufficiently
hot to prevent carbon from forming or re-
maining thereon. The feed device 45 is so
arranged that during operation of the burn-
er the oil is not fed above the sheet. The lat-
ter is preferably formed in four sectjons so
that it may be readily inserted into place and

withdrawn. The cylindrically shaped as-
bestos strip 52 fits against the inner periphery

of the side wall 14 and operates as a heat
insulator. It is held in its operative position
against the side wall 14 by a sheet metal band
54. The latter serves not only to retain the
strip 52 in its operative position but also to
facirl)itute vaporization of the fuel during the
starting period, it being manifest that a band
of sheet metal will heat quickly and thereby
cause a rapid vaporization of the oil until
the cast iron side wall and top member are
heated sufficiently to effect. the. desired and
proper vaporization. ‘

To assist in preventing overheating of the
bottom member 11, holes 55 are drilled or oth-
erwise formed in the side wall 14, These
holes form passageways between the tubular
air space 29 and the vaporizing chamber 17
and result in a continuous flow of air around
the side wall 14. The volume of air admitted
into the combustion chamber throngh the
openings 55 is comparatively small (approx-
imately one-ninth that of the air admitted
into the chamber 17 through the tube 24)
and is not sufficient to cause combustion to
take place in the pot during the normal op-

1,840,187

eration of the burner. The upper end of the
sheet metal band 54 extends nEove the holes
55 and operates as a deflector whereby the
air emanating from said holes is directed up-
wardly along the side wall 14 to the outlet
91. A characteristic and an advantage of
having the air space 29 extend only around
the bottom member 11 of the pot is that the
upper member 12 is Fermitted to become hot
enough to prevent the formation of carbon
thereon. : v

To cause a uniform or even flow of air
through the perforated tube 24, a distributor
56 of wire screen is provided. This distribu-
tor is cylindrical and extends between the
bottom 13 and the plate 26. The lower end
of the distributor rests upon the upper face
of the plate 26 and fits around an annular
flange 57 which is formed integrally with and
projects upwardly from the upper face of
said plate. The upper end of the distributor
engages the under side of the bottom 13 and
is surrounded by the metal that forms the
trough 48. In forming the distributor, an
clongated strip of wire sereen is bent into the
desired form and so that the ends thereof
are positiond in lapped relation. When the
distributor is placed in its operative posi-
tion, it is so positioned that the lapped end
parts are directly opposite the opening 41,
By arranging the distributor in this manner
there is a double thickness of sereen in align-
ment with the inlet duct 89 and consequently
the stream of air that passes into the com-
partment 31 through said duct is diffused
o that it does not pass upwardly into the
tube 24 unevenly and in such a manner that

the perforations at one side of the tube re-

ceive more air than the perforations at the
opposite side. In other words, by arranging
the distributor 56 in the manner set forth,
the lateral flow of air into the jacket is broken
up or diffused and the air is cansed to flow
into the tube in an evenly distributed manner.

In installing the burner, it is essential that
the pot be level so that the oil flows evenly
around the bottom 13. To facilitate the
levelling of the pot, three adjusting screws
58, 59 and 60 are provided. These screws
operate as legs and form a three-point sup-
port for the burner. The screws 58 and 59
are positioned at opposite sides of the jacket
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97. The upper ends of said last mentioned -

screws are provided with polygonal heads
and extend loosely through lugs 61 which
are formed integrally with and project out-
wardly from the ring-shaped flange 16 of
the bottom member 11. TEe lower ends of
the screws 58 and 59 extend through and are
connected by screw thread connections to
lugs 62 which are positioned directly be-
neath the lugs 61 and are formed integrally
with the marginal part of the plate 18. By
arranging the screws 58 and 59 in the man-
ner set forth, said screws are so located that
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they may be readily manipulated from above
to effect the desired adjustment. The screw
160 is carried by the plate 47 which projects
outwardly from the distal end of the duct-
By adjusting the
_screws relatively to each other the pot may
be tilted so that the bottom 13 is truly hori-
zontal and the oil flows properly and evenly
around the trough 48.

The_ burner is started by dropping a
lighted match through the ring-shaped wall
20 into the bottom of the pot 10. As soon as
the match encounters the oil emanating from
the apertures 58 of the asbestos sheet 51,
combustion immediately takes place in the
chamber 17, This is due to the fact that the
thin film of oil at first vaporizes slowly be-
cause of the absence of heat and the sir ad-
mitted into the chamber 17 through the per-
forations 49 is therefore sufficient to cause
a combustible mixture. Shortly after com-
bustion occurs in the pot, the sheet metal
band 54 and the upper and lower members of
the pot become heated and cause sich a rapid
vaporization of the oil that the air admitted
into the chamber 17 through the primary
perforations 49 is not sufficient to support
combustion. When this condition occurs the
rich and incombustible oil wapor rises to the
top of the chamber 17 and passes upwardl
through the restricted outlet 21. As the oil
vapor flows upwardly through said outlet
the secondary perforations 50 at the top of
the tube 24 operate to introduce into the
of air which
renders the vapor combustible and causes
combustion to take place above the ring-
shaped wall 20. As heretofore mentioned,
the perforations 50 are formed and arranged
in such a manner that the air jets formed
thereby cause the flames to spread outwardly
from the top of the pot 10. The ring-shaped
wall 20 has an important function, as far as
the operation of the burner is concerned, in
that 1t causes the proper and desired vapori-
zation of the oil by preventing a flow of air
into the vaporizing chamber from. around
the upper part of the top member 12. When
the burner is fired to a maximum, the aper-
tured asbestos sheet 51 operates to prevent
cracking of the oil, and the cylindrically
shaped asbestos strip 52 serves to avoid the
formation of carbon on the side wall 14.
The continuous circulation of air through
the tubular air passage 29 operates to assist
the sheet 51 and the strip 52 in preventing
the bottom member 11 from; becoming over-
heated. By virtue of the fact that the lower
end of the tube 24 is surrounded by the wire
screen 56, the air that enters the compart-
ment 31 through the duct 39 flows evenly
through said tube 24. Diiring the normal
operation of the burner, the lower row of
primary perforations 49 discharge jets of
cool air in a downward direction. These jets

exert a cc')olihg,eﬁect which,‘combi‘ned with -

the cooling effect of the air jacket, offset the
radiant heat from above and thereby pre-
vents a further increase in the rate of vapori-
zation with the result that the burner is in-
herently stable. ) ;

In the event that it becomes necessary to
replace the sheet 51 and the. strip 52 or to
clean the trough 48, access may

ply by raising the top member 12 out of en-
gagement with the seat 15 and the flange 16.
To remove the tube 24, it is only necessary
to unscrew the wing nut 87 and lift the tube
upwardly so as to % ngage the same from
the annular flange 22. '

The burner is installed by placing it in the
firebox of the boiler or heater with which
the burner is to be associated, in such s
manner that it is supported by the screws
58, 59, 60. . The pot is positioned so that the
bottom thereof is level by adjusting the
aforesaid screws. By having the screws 58
and 59 extend upwardly along the side wall
of the pot and above tﬂe lower member 11,
it is %ossible to adjust said screws by reach-
ing through the fire door of the boiler.

The oil burner herein disclosed may be
manufactured at a comparatively low cost
and has been found in practice to be exceed-
ingly efficient as far as operation and fuel
consumption are concerned.

The invention is not to be understood as
restricted to the details set forth, since these
may be modified within the scope of the ap-
pended claims, without departing from the
spirit and scope of the invention.

This application is a continuation in part

~of an application for Letters Patent of the

United States filed by
rial No. 280,241. ,

Having thus described the invention, what
I claim as now and desire to secure by Let-
ters Patent, is: '

1. A burner comprising in combination,
a pot consisting of a continuous side wall
and a bottom, means for delivering fuel in
fluid form into the pot, an upstanding tube
positioned centrally in the pot and having
the upper end thereof terminating adjacent
the upper marginal part of the side wall and
its lower end opening through the pot to re-
ceive air, said tube forming with the side
wall of the pot an aerating chamber for the
Tuel and having a plurality of spaced ‘open-

me May 24, 1928, Se-

'ings in the central part thereof for jetting

air outwardly into the chamber in such
quantity as to effect only aeration of the fuel
in the chamber during normal operstion of

the burner, a wall extending inwardly from .
‘the upper marginal part of the side wall

and having its inner edge spaced from the
tube to form around the tube a continuous
restricted outlet for the aerated fuel and op-
erating to prevent air from above entering

had to
“the interior of the bottom member 11 sim-
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the pot to cause combustion therein, and to
force the acrated fuel to flow inwardly
against the upper end of the tube as it rises

from the chamber and passes upwardly

through said outlet, and means associated
with the upper end of the tube and receiving
air through the tube for directing air out-
wardly across the restricted outlet in greater
quantity than that admitted into the cham-
Der by the aforesaid openings, and in suffi-
cient ‘amount to support combustion of the
acrated fuel at the top of the pot and to

_ cause the flames resulting from combustion
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to spread outwardly.over the inwardly ex-
“tending wall.

2. In a burner of the character described,
the combination of a pot consisting of a sub-
stantially eylindrical and imperforate side
wall and a Dottom having an aperture in the
central portion thereof, means for deliver-
ing liquid fuel into the lower part of -the
pot, an upstanding tube surrounded by and
positioned centrally with respect to the side
wall of the pot and having its upper end
terminating adjacent the upper marginal
part of the side wall and its lower end posi-
tioned to receive air through the aperture,
said tube forming with the side wall a va-
porizing and aerating chamber for the fuel
and having a plurality of spaced openings
in the central part thereof for delivering air
into the chamber in such quantity as to
effect only vaporization and acration of the
fuel in the chamber during normal opera-
tion of the burner, and a ring-shaped wall
formed separately from and connected to
the upper marginal part of the side wall and
extending inwardly therefrom to form an
annular restricted outlet for the chamber at
the top_of the pot and around the tube to
prevent air from above entering the pot to
cause combustion therein, and to -force the
vaporized and acrated fuel to flow inward-
ly against the upper end of the tube as it
rises from said chamber and passes upward-

ly through the ontlet, the upper end of the

tube having a plurality of spaced openings
therein of greater total area than the first
mentioned openings for jetting air outward-
ly across the outlet to support combustion of
the vaporized and aerated fuel at the top
of the pot and to cause the flames resulting
from combustion to spread outwardly over
the inwardly extending wall.

3. In a burner of the character described,
the combination of a pot consisting of a sub-
stantially cylindrical side wall and a bot-
tom, a cylindrically shaped jacket provided
with an air inlet and arranged to form an
air compartment undet the pot, the upper
end of the jacket being positioned around
and spaced from the side wall to form a tub-
ular air space around the pot, an imperfor-
ate cross wall between the side wall and the
upper marginal part of the. jacket for clos-

“side wall of the pot.

1,840,187

ing the top of the tubular air space, means
for delivering fuel in liquid form over the
bottom of the pot, a vertieal tube surround-
ed by and positioned centrally with respect
to the side wall of the pot and provided with
a closure at the top thereof, said tube hav-
ing its upper end terminating adjacent the
upper marginal part of the side wall and
its lower end opening through the pot bot-
tom to receive air from the jacket-formed
air compartment and forming with the side
wall of the pot an annular fuel vaporizing
and aerating chamber the top part of which
is entirely open and unobstructed around
said upper end of the tube, and means form-
ing a plurality of spaced openings for Jet-
ting air into the chamber in such quantity
as to effect only vaporization and aeration
of the fuel during normal operation of the
burner, the upper end of the tube having a
plurality of spaced openings therein of
greater total area than the first mentioned
openings and of sufficient size and number
to jet enough air outwardly above and across
the top part of the chamber to effect com-
plete combustion of all .the vaporized and
aereated fuel that rises from the chamber and
to force the flames resulting from combus-
tion to spread outwardly over and above the

0
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90
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4. An inherently stable vaporizing burner
of the premixing type comprising in combi-
nation, a pot consisting of a continuous sub-
stantially imperforate side wall and a bot-
tom, means to prevent the pot from becom-
ing overheated, means for maintaining a
layer of liquid fuel over the bottom of the
pot, an upstanding tube positioned centrally
in the pot and having its lower end open-

100

ing through said pot to receive air, said 105

tube forming with the side wall of the pot a
vaporizing and aerating chamber for the -
fuel and having a plurality of spaced open-
ings therein of such total area as to jet into
the chamber not over forty-five per cent by 110
volime of the total air theoretically required
for the complete combustion of the fuel,
some of which openings, but not all, facing
downwardly in such a manner that the jets

of air issuing therefrom, when the burner is 115
in full operation, act by their cooling cffect

to prevent a further increase in vaporization
thereby making the burner inherently sta-
ble, and means for discharging more than
fifty-five per cent by volume of the total air 120
theoretically required for the complete com-
bustion of the fuel across and above the up-
per end of the chamber to support combust-
tion of the vaporized and aerated fuel above
the top of the pot.

5. An inherently stable vaporizing burner
of the premixing type comprising in com-
bination, a pot consisting of a continuous
side wall and bottom, means to prevent the
pot from becoming overheated, means for 130
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maintaining a layer of liquid fuel over the
bottom of the pot, an upwardly extending
tube positioned centrally in the pot and hav-
ing its lower end opening through the pot to
receive air, said tu%e forming with the side

wall of the pot a vaporizing and aerating

chamber for the. fuel, means comprising a
plurality of spaced oEenings of such total
area as to jet into the chamber not over
forty-five per cent by volume of the total air

- theoretically required for the complete com-

bustion of the fuel, some of which openings,
but not all, facing downwardly in such a
manner that the jets of air issuing there-
from, when the burner is in full operation,
act by their cooling effect to prevent a fur-
ther increase in vaporization thereby mak-
ing the burner inherently stable, and means
for discharging more than fifty-five per cent
by volume of the total air theoretically re-
quired for the complete combustion of the
fuel .across and above the upper end of the
chamber to support combustion of the va-
porized and aerated fuel above the top of
the pot, the air from the upper end of the
tube discharging in a lateral direction to
cause the flames resulting from combustion
to ipread outwardly over and above said side
wall. ' '

6.-An inherently stable vaporizing burner
of the premixing type comprising in com-
bination, a pot consisting of a continu-
ous side wall and a bottom, means to prevent
the pot from becoming overheated, means
for maintaining a layer of liquid fuel over
the bottom of the pot, an upstanding tube
positioned centrally in the pot and having
its lower end opening through the pot to re-
ceive air, said tube forming with the side
wall of the pot a vaporizing and aerating
chamber for the fuel, means at the top of
the chamber forming around the tube a con-
tinuous restricted outlet for the aerated fuel
and operating to prevent air from above en-
tering the chamber, means forming a plural-
ity of spaced openings of such total area as
to jet into the chamber not over forty-five
per cent of the total air theoretically re-
quired for the complete combustion of the
fuel, some of which openings, but not all,
facing downwardly in such a manner that
the jets of air issuing therefrom, when the
burner is in full operation, act by their cool-
ing effect to prevent a further increase in
vaporization thereby making the burner in-
herently stable, and means for discharging
more than fifty-five per cent by volume of
the total air theoretically required for the
complete combustion of the fuel across and
above the upper end of the chamber to sup-

-port combustion of the vaporized and aerat-

ed fuel above the top of the pot, the air from
the upper end of the tube discharging in a
lateral direction to cause the flames result-

7

ing from combustion to spread outwardly

over and above said side wall. :

7. An inherently stable vaporizing burner
of the premixing ty comprising in combi-
nation, a pot consisting of a side wall and a
bottom, an air jacket surrounding the pot,
means for maintaining a layer of liquid fuel
on the bottom of the pot, means for aeratin
the fuel vapor forming a plurality of space
openings o? such total area as to jet into the
central and lower portions of the pot not
over forty-five per cent by volume of the

‘total air required theoretically for the com-

plete combustion of the fuel, some of which

openings face downwardly at such an angle.

and in such a manner that the jets of air issu-
ing therefrom, when the burner is in full oper-
ation, act by their cooling effect to prevent a
further increase in vaporization, thereby
controlling the rate of said vaporization by
the air supply and making the burner in-
herently stable, means at the top of the pot

70

%

forming & restricted outlet for the vaporized -

and aerated fuel and operating to prevent
air from above entering the pot, and means
adjacent the top of the pot for discharging
more than fifty-five per cent by volume of
the total air requires theoretically for the
complete combustion of the fuel across the
restricted outlet to support combustion of
the vaporized and aerated fuel above the
top of the pot. : o

8. In a burner of the character described,
the combination of a pot comprising a con-
tinuous side wall and a bottom, said side
wall forming with the bottom a vaporiz-
ing chamber with an open top, means form-
ing an opening for delivering liquid fuel
over the top surface of the bottom, means
for delivering air into the chamber in
limited quantity for fuel vaporizing and
aerating purposes, means adjacent the top
of the vaporizing chamber for supplying
air to the fuel vapor in greater quanti-
ty than the air for vaporizing and aer-
ating the fuel in order to support combus-
tion at the top of the pot, and s sheet of heat
insulating non-metallic refractory material
positioned in the pot to extend over the
opening where the fuel is delivered into the
pot to prevent overheating and cracking of
the fuel in and about said opening during the
starting and stopping of the burner. A

9. In a burner of the character described,
the combination of a pot comprising a con-

tinuous side wall and a bottom, said side wall -

forming with the bottom a vaporizing cham-
ber, means for delivering liquid fuel over the
top surface of the bottom, means for deliv-
ering air into the chamber in limited quan-
tity for fuel vaporizing and aerating pur-
poses, means adjacent the upper end of the
vaporizing chamber for supplying air to the
fuel vapor in greater quantity than the first
mentioned air in order to support combus-
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tion at the top of the pot, a sheet of heat in-
sulating non-metallic refractory material
positioned over the bottom, and means for
supporting the sheet so that it is spaced from
the bottom and over the fuel and forms with
said bottom a distilling chamber for the
fuel, said sheet baving apertures formed
therein to permit the fuel vapor to pass up-
wardly therethrough into the chamber and
20 prevent overheating and cracking of the
uel.

10. In a burner of the character de-
scribed, the combination of a pot compris-
ing a substantially imperforate, cylindri-
cal side wall and a circular bottom having
an aperture in the central %)ortion thereof,
means for delivering liquid fuel over the top
surface of the bottom, an upstanding tube
surrounded by and poistioned centrally with
respect to the side wall of the pot and hav-
ing its upper end terminating adjacent the
upper marginal part of the side wall and
its lower end adapted to receive air through
the aperture, said tube forming with the
side wall & vaporizing chamber for the fuel
and having a plurality of spaced openings
in tlie central part thereof for delivering air
outwardly into the chamber in limited quan-
tity for fuel vaporizing and aerating pur-
poses, means at the upper end of and com-
municating with the tube for supplying air
to the fuel vapor rising from the top of the
pot in erder to support combustion at the
top of the pot and cause the resulting flames
to spread outwardly, and a ring-shaped
sheet, of asbestos extending around the tube
and positioned directly over the bottom and
above the oil, said sheet having apertures

fotmed therein to permit the fuel vapor to

pass upwardly therethrough into the cham-
ber and to prevent overheating and crack-
ing of the fuel.

11. In a burner of the character described,
the combination of a pot comprising a con-
tinnons side wall and a bottom, said side
wall forming with the bottom a vaporizing
chamber, means for delivering liquid fuel
over the top surface of the bottom, means
for delivering air into the chamber in limit-
e quantity for fuel vaporizing and aerat-
ing purposes, means adjacent the upper end
of the vaporizing chamber for supplying air
to the fuel vapor rising from the chamber
in greater quantity than the aforemen-
tioned air in order to support combustion of
the vapor at the top of the pot, and a strip
of heat insulating material fitting against
and engaging the inner face of the side wall
to prevent overheating of the fuel on the
bottom of the pot by way of reducing the cf-
fect of the radiant heat from above on the
contiguous portion .of the side walls of the

ot. _

12. Tn a burner, the combination of a pot

65 comprising a substantially cylindrical side

1,840,137

wall and a circular bottom, means for deliv-
ering liquid fuel over the top surface of the
bottom, means for supplying air to support
combustion at the top of the pot, a cylindrical-
ly shaped strip of asbestos positioned against
the inner face of the side wall to prevent over-
heating of the bottom portion op the pot, and
asheetmetalband fitting against the strip and
operating to hold the latter in place and to
facilitate vaporization of the fuel during
starting of the burner.

13. In a burner, the combination of a pot
comprising a substantially - cylindrical side
wall and a circular bottom, means for de-
livering liquid fuel over the top surface of
the hottom, means for supplying air to sup-
port combustion at the top of the pot, a disF-
like sheet of asbestos positioned directly over
the bottom and above the fuel, said sheet
having apertures formed therein to permit

70

75
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85

the fuel vapor to pass therethrough to pre-

vent overheating of the fuel on the bottom
of the pot, and a cylindrically shaped piece
of asbestos fitting directly against the in-
ner face of the side wall to assist the afore-
said disk-like sheet in preventing overheat-
ing of the liquid fuel by way of preventing
conduction of heat from the top of the pot to
the fuel therein.

14. In a burner of the character de-
scribed, the combination of a pot consisting
of a lower member and a tubular upper
member, the lower member comprising a
bottom and a continuous side wall that pro-
jects upwardly from the marginal part of
the bottom and embodies at the upper end
thereof a continuous seat and a flange around
the seat, the upper member resting on the
seat and forming with the side wall a va-

orizing chamber, means for delivering
iquid fuel over the top surface of the bot-
tom, means for delivering air into the cham-
ber in limited quantity for fuel vaporiz-
ing and aerating purposes, mcans ad-
jacent the upper end of the vaporizing cham-
ber for supplying air in greater quantity
than the aforementioned air to support com-
bustion of the vapor at the top of the pot,
a jacket surrounding said pot provided with
an air inlet and operating to form an air com-
partment under the pot, the upper end of the
jacket being positioned around and spaced
from said side wall to form a tubular air
space around the bottom member and hav-
ing the edge thereof engaging the flange for
supporting purposes, and means forming
outlet passageways at the top of the air
space operative to permit a continuous flow

“of air from the compartment upwardly

through said air space in order to prevent
overheating' of the fuel on the bottom of
the pot.

15. In a burner of the character de-
described, the combination of a pot consist-
ing of an upper member and a lower mem-
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ber, the lower member comprising a circu-

Jdar bottom and a cylindrical side wall that
. projects upwardly from the marginal part

of the bottom and embodies at the upper end
g thereof an annular seat and a surrounding
ring-shaped flange, the upper member being
eylindrical and resting on the anuular seat
s0 as to form with the side wall a vaporizing
chamber, means for delivering liquid fuel
over the top surface of. the bottom, means
for delivering air into the chamber in limit-
ed quantity for fuel vaporizing and aerat-
ing purposes, means adjacent the upper end of
the vaporizing chamber for supplying air
in greater quantity than the aforementioned
air to support combustion of the fuel vapor at
the top of the pot, and a cylindrically shaped
jacket surrounding said pot provided with
an air inlet and operating to form an air
compartment under the pot, the upper end
of the jacket being positioned around and
spaced from the side wall to form a tubular
air space around the bottom member and
having the top edge thereof engaging the
flange for supporting purposes, said side
wall having holes formed therein adjacent to
the flange, operative to form passageways be-
tween the top portion of the tubular awr
space and the vaporizing chamber whereby

o air is caused to flow upwardly from the air

compartment through said space and into
the chamber.

16, In a burner, the combination of a pot
consisting of an upper member and 2 lower

g member, the lower member comprising a-cir-

cular bottom and a cylindrical side wall that
projects upwardly from the marginal part
of the bottom and embodies at the upper end
thereof an annular seat and a surrounding
ring-shaped flange, the upper member being
cylindrical and resting on the annular seat
so as to form with the side wall a vaporiz-
ing chamber, means for delivering liquid
fuel over the top surface of the bottom,
means for supplying air to support com-
bustion at the top of the, pot, a cylindri-
cally shaped jacket surrounding said pot,
provided with an -air inlet and operat-
ing to form an air compartment under
the pot, the upper end of the jacket being
positioned around and spaced from the side
wall to form a tubular air space around the
bottom member and having the top edge
thereof engaging the flange for supporting
purposes, said side wall having holes formed
therein adjacent to the flange, operative to
form passageways between the top portion
of the tubular air space and the vaporizing
chamber to permit air to flow upwardly
from the air compartment through said
space and into the chamber, and a vertical-
ly extending cylindrical band in the bottom
of the pot positioned around the side wall
and arranged so that it extends above the

66 level of the aforesaid holes and operates as

9

a deflector whereby the air emanating from
said holes is caused to be directed upward-
1y to the top of the pot.

17. In a burner of the character described,
the combination of a pot comprising a bot-
tom and a continuous side wall that extends
upwardly from the marginal part of the bot-
tomand forms with said bottom a vaporizin
chamber, means for delivering liquid fue
into the pot, a tube projecting upwardly from
the central portion of the bottom and hav-
ing the lower end opening through the pot
to receive air, means for delivering air into
the chamber in limited quantity for fuel
vaporizing and aerating purposes, means at
the upper end of the tube for supplying air
to support combustion and spread the flame
above the top of the pot, & supporting struc-
ture for the pot having an air compartment
therein beneath the bottom, means for de-
livering air laterally into the structure for
passage through the compartment to the
tube, and a tubular screen disposed in the
compartment extending around the opening
for the tube and betv.:en the bottom of the
pot and the bottom part of the supporting
structure and operative to cause an efficient
circulation of air under the bottom of the
pot for cooling purposes and to diffuse the
lateral flow of air and cause the air to pass
upwardly into the tube in an evenly dis-
tributed manner. :

18. In a burner, the combination of a pot.

comprising a bottom and a continuous side
wall that extends upwardly from the mar-
ginal part of the bottom and forms with
said bottom a vaporizing chamber, means for
delivering liquid fuel into the pot, a tube
projecting upwardly from the central por-
tion of the bottom and having the lower end
opening through the pot to receive air, said
tube having means for distributing air to
support combustion at the top of the pot, a

_supporting structure for the pot having an

air compartment therein beneath the bot-
tom of the pot, means for delivering air lat-
erally into the structure for passage through
the compartment to the tube, and a cylindri-
cally shaped wire screen extending around the
opening for the tube and between the bottom

of the pot and the bottom part of the support-

ing structure and operative to cause an effi-
cient circulation of air under the bottom of
the pot for cooling purposes and to diffuse the
air in transit from the delivery means to
the tube so as to cause it to pass upwardly
into the tube in an evenly distributed man-
ner.

19, In a burner, the combination of a pot
comprising a bottom and a continuous side
wall that extenids upwardly from the margin-
al part of the bottom and forms with said

bottomavaporizing chamber, means for de-

livering liquid fuel into the pot, a tube pro-
jecting upwardly from the central portion
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of the bottom and having the lower end
opening through the pot to receive air, said
tube having perforations formed therein for
distributing “air to support combustion at

8 the top of the pot, a supporting structure for
the pot having an air compartment therein
beneath the bottom of the pot, means for de-
livering air laterally into the structure for
passage through the compartment to the

10 tube, and a cylindrically shaped air distrib-
utor extending around the opening for the
tube and between the bottom of the pot and
the bottom part of the supporting structure,
said distributor being formed of an elon-

16 gated strip of wire screen which is bent into
cylindrical form the ends overlapping each
other, the overlapped ends of the screen
being positioned directly opposite the air-
delivery means.

20 20. In a burner of the character described,
the combination of a pot comprising a side
wall and a bottom, -means for delivering
liquid fuel over the top surface of the bot-
tom, means for delivering air in limited quan-

25 tities into the chamber for fuel vaporizing
aerating purposes, means for supplying air
to support combustion at the top of the pot,
a jacket extending around the lower portion
of the pot, and terminating below the top of

80 the pot, and a plurality of vertically extend-
ing screws adjustably supporting the burner,
the lower ends of said screws engaging
threaded lugs attached to the baseplate of
the structure and the upper ends passing

.38 through lugs attached to the bottom section
of the pot, said screws extending upwardly
outside of and to a point above the jacket
and provided with means at their upper ends
whereby they may be turned to adjust the

20 position of the burner.

Signed at Chicago, Illinois, this 12th day
of September, 1929. v
WILLIAM B. STURGIS.
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