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My invention pertains to oil burning appara 
tus of the blower or gun type in which fuel oil 
is atomized through a nozzle and mixed with a 
Stream of air for combustion, and is an improve 
ment on my oil burner disclosed in my copend 
ing patent application Serial No. 115,974 filed 
December 15, 1936, and issued on November 28, 
1939, as Patent No. 2,181,186. - 
Oil burner apparatus of the blower or gun 

type, while economical and simple to install, has 
previously had the difficulty that it was either 
noisy or, if the rate of air flow was regulated 
to decrease the objectionable noise the combus 
tion Was not satisfactory and an unburned mist 
of oil Was created that was very objectionable. 

It is accordingly an object of my invention to 
provide improved oil burning apparatus of the 
gun or blower type which so produces and sup 
plies the combustible mixture of air and finely 
divided oil that by the complete mixing of all the 
air with all the oil it burns in suspension in a 
flame which is silent, dependable, efficient, steady 
and self-sustained. 

It is also an object of my invention to pro 
vide Such an oil burning apparatus of the ver 
tical type in which a down-draft, or secondary 
air suction tube is provided around the oil spray 
nozzle having means associated therewith for 
utilizing the kinetic energy of the air swirling 
in the chamber for drawing air down through 
the down-draft tube from adjacent the spray 
ing end of the nozzle, and having vanes pro 
vided between the upper end of the tube and 
the top opening of the chamber suitably in 
clined for guiding the swirling air smoothly 
from the chamber inside conical shaped walls. 

It is a further object of my invention to pro 
vide in combination with such oil burner ap 
paratus adjustable sleeves or other suitable tur 
bulence regulators in the air delivery ends of 
the air inlet conduits to introduce the inlet air 
into the chamber with a minimum of turbulence 
to Swirl smoothly around the chamber in co 
operative relation with the down-draft tube and 
asSociated air guiding means. 

It is another object of my invention to provide 
a down-draft or air suction tube for oil burners 
having centering means therein so that the tube 
may be conveniently installed in the air mix 
ing chamber in coaxial and spaced relation on 
the oil Supply stem of spray nozzles of vertical 
or horizontal type oil burners, vanes spreading 
and opening from the lower ends of the tube in 
a suitable direction for utilizing the kinetic en 
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burner for drawing air through the tube from 
adjacent the Spraying end of the nozzle, and 
having inclined air guiding vanes projecting out 
Wardly from the upper or outer end of the tube 
for Smoothly guiding the swirling air in the 
chamber to the conical shaped inside walls as 
it rises from the chamber of the oil burner in 
which the down-draft tube has been installed. 
Another object of my invention is to provide 

an improved blast ring in various sizes for con 
venient installation on the upper openings of the 
air mixing chambers of oil burners' comprising 
a cast metal ring of generally frusto-conical 
Conformation of a Suitable shape and size around 
the larger or lower portion for fitting over the 
upturned or outer end of the air discharge open 
ing of the air chamber of vertical or horizontal 
gun type oil burners, the Smaller or upper por 
tion of the ring being of a Suitable size for re 
stricting and defining the blast opening of the 
chamber on which the ring is installed, a set of 
inclined sheet metal vanes being secured to a 
conical ring of sheet metal fitted into the inside 
of the Smaller portion of the blast ring, and the 
thin sheet metal vanes being suitably shaped 
and inclined to Smoothly guide Swirling air With 
a minimum of turbulence as it is projected from 
the air chamber of the oil burner. 
Further objects and advantages are Within the 

scope of my invention such as relate to the air 
rangement, operation and function of the related 
elements of the structure, to various details of 
construction and to combinations of parts, ele 
ments, per se, and to economies of manufacture 
and numerous other features as will be ap 
parent from a consideration of the specification 
in conjunction with the drawing disclosing 
specific embodiments of my invention, in which: 

Fig. 1 is a plan view, partially broken away, 
and with internal elements dotted, showing a 
vertical type oil burner arranged in accordance 
with my invention; 

Fig. 2 is a sectional view taken on line 2-2 of Sig. 1; and 
Fig. 3 is a sectional view taken on line 3-3 

of Fig. 2, showing the lower portion of the down 
draft secondary or suction tube and having ar 
rows applied to demonstrate the operation thereof. 

Referring more particularly to the drawing it 
will be seen that I have disclosed my improved 
oil burning apparatus in combination in a ver 
tical oil burner of the blower or gun type having 
an Outer casing f of circular cross-sectional ergy of the swirling air in the chamber of the oil conformation for enclosing an air mixing cham 
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ber 4 closed at the bottom and having an air 
discharge opening 5 in the upper wall thereof. 
Air supply conduits 7 connect into the casing for 
supplying combustion air into the air mixing 
chamber 4, and the casing and air Supply con 
duits may be made as interfitting castings adapted 
to be clamped snugly together along a joint line 
9 by any suitable bolts or screws passing 
through apertured lugs 3 disposed in adjacent 
cooperative pairs on said casings. Each bolt 
is provided with a nut 2 by which the lugs 3 
are clamped together and the lower end of the 
bolt threadably enters any suitable pedestal Sup 
port 5 where it is to be installed. A nut 6 on 
the bolt locks against the upper end of the Sup 
port 5 to secure the oil burner casing at a 
properly adjusted level above the floor 5'. The 
air supply conduits 7 are adapted to be connected 
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with any suitable blower (not shown) or other 
Source of air under suitable pressure, which may 
be either near or remote from the casing, and 
which may be automatically controlled to supply 
the air when heat is required, in any well known 
manner usual with oil burners, as will be readily 
understood. The air supply conduits open through the 
side walls of the casing in such a manner as 
to deliver air therein with a swirling circular 
movement which is more effectively accomplished 
by having these conduits open through the side 
walls of the casing in a substantially tangential 
direction and at diametrically opposed positions. 

In accordance with the usual practice in oil 
burners of this type, an oil supply stem 9 is 
mounted in the center of the bottom of the air 
mixing chamber from which it rises vertically, 
coinciding with the axis of the air mixing cham 
ber 4, for Supporting and supplying oil under 
pressure to an oil spray nozzle 2 for projecting 
a Spray of finely divided oil particles through 
the top or air discharge opening 5 of the casing. 
In accordance with my invention, the various 
available oil spray nozzles may be used for pro 
jecting either a plain conical spray or a whirling 
Spray, and in cooperation therewith my oil burn 
ing apparatus may be adjusted and arranged to 
provide the optimum conditions for efficient com 
bustion. The base of the oil nozzle sten 9 may 
pass through a central aperture in the bottom of 
the air chamber 4 in a usual manner and be suit 
ably threaded for attachment firmly therein to 
Secure the spray nozzle 2 accurately in a cen 
tral position in the chamber. A pipe 23 leads 
from the oil stem for connection with any oil 
Supply source (not shown) to supply oil of prop 
erly regulated quantity and pressure in the usual 
3e. 
As the air is delivered from the air supply con 

duits 7 to diametrically opposed positions in the 
air mixing chamber, the tangential projection of 
the air thereinto causes it to Swirl around the 
centrally disposed oil nozzle stem 9 with a swirl 
ing circular movement, and it is very important 
that this movement of the air be as smooth and 
free from turbulence as possible. I have found 
that the Smooth delivery and flow of air into the 
mixing chamber may be greatly improved by suit 
able air controlling means or turbulence elimi 
nators such as sleeves 25 which are slidably in 
Serted into the throats of the air supply conduits 

where these open and deliver air into the 
chamber. An adjusting rod 27 is attached at one 
end, as by welding, to each sleeve 25 and projects 
outwardly therefrom through a suitable aper 
tured bushing 29 in the side wall of the air con 

25 

30 

4) 

2,269,719 
duit 7 to provide for convenient external regula 
tion as by sliding the sleeves back and forth while 
the oil burner is in operation. To Secure each 
sleeve in any adjusted position, a set screw 3 is 
provided in the side of the apertured bushing 29 
for clamping the rod 27 in any set position. A 
knob 32 is on the outer end of the adjusting rod 
27 to facilitate adjustment. 
By adjusting either turbulence regulating 

sleeve 25 toward the air chamber sufficiently, it 
is possible to close it to eliminate blasting by air 
projected in from the other conduit, which would 
set up eddies and turbulence in the air stream. 
By the proper adjustment of both sleeves 25 the 
apparatus is regulated to receive a proper supply 
of air and to silently and thoroughly commingle 
it with the oil spray for efficient combustion, as 
also disclosed and claimed in my copending pat 
ent application previously mentioned, and issued 
as Patent Number 2,181,186. 
In accordance with my present invention I 

provide a down-draft or suction air tube 33 which 
is of a suitable size to be placed down over the oil 
spray nozzle and the oil supply stem in a spaced 
relation thereon. As the down-draft tube is sub 
stantially larger in diameter than the oil supply 
stem 9, a pair of centering rings 35 are cen 
trally secured therein, one near the bottom and 
one near the top end of the tube, as by radially 
extending brackets 37 which are attached to the 
side walls of the down-draft tube, as by rivets 
or welding. The centering rings 35 are made of 
a suitable diameter to fit snugly down over the 
oil spray nozzle and its oil supply stem, so that 
the suction tube 33 may be conveniently mounted 
in a coaxial Spaced relation on the oil nozzle and 
stem by merely pushing it down thereon. A 
lower set of curved vanes 39 is provided each 
having one end attached to the lower end of the 
tube, as by rivets 40, as may be seen in Figs. 2 
and 3. The lower vanes 39 project below the 
bottom of the tube 33 for holding the lower end 
4 of the tube spaced above the bottom of the 
air chamber to provide an air flow passage there 
under. Said lower circular shaped vanes 39 open and 
spread away from the lower end of the air suc 
tion tube 3 in a substantially spiral fashion and 
in a direction corresponding to the circular swirl 
ing motion of the air introduced into the air 
mixture charnber, as shown by the arrows in Fig. 
3. By arranging the lower set of vanes on the 
tube in this manner, the kinetic energy of the 
air whirling around the chamber is utilized to 
create a suction, drawing air down from the 
upper end adjacent the nozzle and discharging 
it from the lower end of the tube Out between 
the spiral vanes into the chamber. This opera 
tion serves the very useful purpose of eliminating 
or correcting the air eddies and turbulence in 
the vicinity of the nozzle so that a steady flane 
Will be properly Suspended above the nozzle and 
quiet efficient combustion will be obtained. 
The air drawn down the tube is discharged 

from the bottom of the tube between the spiral 
vanes 39 into the air mixing chamber, where it 
is redirected by the moving air for free move 
ment up and around the inside surface of the 
Outer Walls of the chamber. 
A second or upper set of vanes 43 is also pro 

vided on the upper end of the tube to smoothly 
direct and guide the air stream moving up out of 
the air chamber around the oil spray nozzle. The 
vanes of the upper set are attached to the out 
side of the tube, as by rivets 45, and project 
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therefrom suitably inclined so that the entire set 
of vanes Smoothly guide the Swirling air stream, 
as it moves up into the air opening 5, with a 
minimum of stirring and turbulence. A lever 
47 attached to one side of the air suction tube 
33, as by a rivet 49, has a slot 48 pivotally receiv 
ing an end of a rod 50 extending out through 
a hole 50' in the side of the casing for con 
venience in adjusting by a circular motion the 
angular position of the tube and associated Vanes 
in the air mixing chamber. A knob 52 on the 
outer end of the rod 50 facilitates adjustment. 
To provide a minimum of obstruction, stirring 

and turbulence in the flowing air stream, the 
air suction tube 33 with its associated centering 
ring and vanes are preferably made of thin 
sheet metal, such as a suitable guage galvanized 
sheet iron for example. 
guiding vanes may be utilized. Although as 
shown in the drawing five vanes 39 are in the 
lower set, and six vanes 3 are in the upper set 
inclined at about forty-five degrees to a hori 
ZOntal plane, it is to be understood that such 
details may be varied to most effectively utilize 
the principles of my invention in various differ 
ent installations. Mainly it is important that 
the number of vanes provided in each set be suffi 
cient to guide the flowing air stream smoothly 
without stirring, and not so many as to form a 
Substantial obstruction to the air. 
Mounted on top of the oil burner casing around 

the top opening is a blast ring 5 which is se 
lected of a suitable size for defining a blast open 
ing of a proper size for the air chamber in ac 
cordance with the heat load demand to be satis 
fied by the oil burner in any particular instal 
lation. Also by selecting from different sized 
blast rings, one of suitable size, an oil burner 
casing of a given size can be very conveniently 
adapted for efficient combustion to satisfy the 
different heat load requirements of different lo 
cations, installations and buildings. The blast 
ring 5 may be a relatively heavy casting of a 
generally frusto-conical shape and, in the pre- . 
ferred form, my improved blast ring casting con 
sists of two frusto-conical Sections of different 
sizes joined integrally together in off set rela 
tion, as shown in Fig. 2, forming a down turned 
shoulder 53 adapted to engage or to be aligned 
with the upper edge of the inclined Casing walls 
55 around the top opening 5, and so that the in 
side of the larger portion fits down over the out 
side of the conically inclined walls of the casing 
around the top opening. 
Inside of the upper or smaller portion of the 

blast Illing I provide a set of thin Vanes 57 suit 
ably inclined and positioned to guide the air blast 
smoothly around the inclined side walls as it is 
projected upwardly from the air mixing chamber 
without stirring the air stream and causing 
eddies and turbulence. For this purpose the 
vanes 57 are preferably made thin, as of sheet 
metal, and are attached, in any Suitable man 
ner, as by rivets, to the inside surface of a sheet 
metal ring 59 of a frusto-conical shape Suitable 
for fitting into the smaller upper portion of the 
air blast ring. The sheet, metal ring 59 is then 
secured in the small upper portion of the blast 
ring 5i as by rivets. 
When installed, the lower edge of the blast 

ring 5 sits upon he upper surface of a flat an 
nular collar or hearth support plate 6 which is 
supported in a level position upon several stub 
or lug projections 63 on the outside surface of 
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able plastic material, such as fire clay ii for ex 
ample, is applied between the abutting portions 
of the blast ring 5, the hearth collar and he 
casing where it dries and sets to provide a 
Snug well sealed connection so that the blast of 
air and oil Spray is all discharged through the 
blast opening. 
On one side of the hearth collar 6f an open 

portion 67 is provided in the outer edge to facili 
tate extending the insulated high tension elec 
trical connections 69 which connect the two in 
sulated igniting electrodes 7 which extend to 
gether into the chamber in slightly spaced rela 
tion adjacent the upper end of the oil spray 
nozzle. The connections 69 from the ignition 
electrodes extend for connection with any suit 
able source of high tension electricity (not 
shown) for supplying an igniting spark to ignite 
the oil air blast for starting the operation of 
the oil burner, in any well known manner usual 
with oil burners, and as referred to in my co 
pending patent application, passing through in 
sulating bushings 72 in the casing wall. 
As shown, the air is introduced tangentially 

into the air mixing chamber from the air supply 
conduits 7 in such a direction as to cause a swirl 
ing rotation of the air in a clock-wise direction 
When viewed from above. In such an installa 
tion, the vanes on both ends of the air suction 
tube 33 and in the blast ring and my anti-tur 
bulence sleeves 25 are all set in a proper direc 
tion for smooth air flow in accordance with the 

: direction of rotation of the air whirling in the 
chamber. Also for effective commingling of the 
oil With the air, I prefer to use an oil nozzle 
throwing an oil spray which whirls in the re 
verse direction or counter-clockwise. This is the 
lSual direction of rotation of the air in oil burn 
ers of this type, but it is to be understood that. 
the principles of my invention may also be ad 
Wantageously applied in any oil burner casing in 
which the air whirls in a reverse or counter 
clockwise direction by merely reversing the posi 
tions of my sleeves and vanes which would then 
all continue to cooperate in a similar manner. 
In Operation, after the oil burner apparatus 

has been installed and assembled in the manner 
described, the movable sleeves 25 are adjusted in 
the ends of the air inlet conduits 7 until the re 
quired volume of combustion air is introduced in 
the air mixing chamber to swirl Smoothly around 
the oil spray nozzle and stem 9 with a minimum 
of turbulence and eddies. This is conveniently 
accomplished by observing the burner in opera 
tion, as the beneficial effects of a proper setting 
of the turbulence eliminating sleeves are very 
noticeable. Also with the burner in operation 
the down-draft or suction air tube 33 is moved to 
various angular positions in the chamber by 
means of the lever 47 extending therefrom. The 
aim is to get the greatest quantity of air possible 
rotating or swirling smoothly around the inside 
Surface of the casing without setting up a tur 
bulence in the center which will interfere with 
the flame and the proper suspension thereof. 
The down-draft or air suction tube when prop 
erly adjusted draws air down from the vicinity 
of the oil spray nozzle and eliminates the tur 
bulence at the upper end which usually inter 
feres with the flame and prevents efficient and 
quiet and safe combustion. The air drawn down 
the tube by the whirling air in the chamber 4, 
paSSes out of the lower end into the air mixing 
chamber, as indicated by dotted arrows in Fig. 3, the tapered upper walls of the casing. Any suit- 75 Where it is redirected by the incoming air pass 
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ing up around the outer walls of the cham 
ber and free air flow is provided. 
The oil burning apparatus is in this manner 

very conveniently adjusted for efficient combus 
tion, and when properly adjusted the proper 
combustible mixture of air and finely divided oil 
is produced by mixing all the air with all the oil 
and it burns silently in a clean hot flame which 
is properly suspended in the combustion cham 
ber of the furnace and which more efficiently 
burns the oil fuel to produce more heat from a 
given quantity of fuel oil. Furthermore, a 
heavier and cheaper grade of fuel oil may be 
successfully burned in my improved oil burning 
apparatus and such oil has more heat units, 
measure for measure, than the more expensive 
and lighter fuel oils which it was previously con 
sidered necessary to buri. My improved oil 
burner features and the principles thereof, al 
though shown in combination in a vertical type 2 
oil burner, have also been advantageously uti 
lized in horizontal types of oil burner apparatus, 
to which these improved features are equally 
adaptable. 

It is to be understood that within the scope of 2 
my invention modifications and different ar 
rangements may be made other than herein dis 
closed, and the present disclosure is illustrative 
merely, the invention comprehending variations 
thereof. 

I claim: 1. In an oil burner the combination of, a cas 
ing forming a chamber having an air discharge 
opening in one side, an oil nozzle mounted in a 
substantially central position in said chamber 
for projecting a Swirling oil spray from said open 
ing, an air Suction tube disposed in spaced rela 
tion around said nozzle for conducting air from 
adjacent the Spraying end of the nozzle, air inlet 
Conduits projecting through the side walls into 
the chamber at diametrically opposed positions 
and suitably directed substantially tangentially 
for projecting the introduced air into the cham 
ber, vanes connected to and spreading spirally 
from Said air suction tube for conducting air 
through the tube from adjacent the spraying end 
of Said nozzle, and a set of inclined vanes dis 
posed adjacent the air discharge opening of the 
casing. 
.2. The combination in an oil burner compris 

ing, a casing enclosing a chamber and having 
an air discharge opening, a whirling spray pro 
jecting oil nozzle, said nozzle being mounted in 
a Substantially central position in said chamber 
for projecting a whirling oil spray through said 
Opening, air inlet conduits opening in a substan 
tially tangential direction through the side walls 
of Said chamber for delivering air into said cham 
ber so that the air will circulate with a circular 
whirling movement around said nozzle, an air f 
suction tube disposed substantially coaxial with 
and spaced from said nozzle, vanes connected to 
and spreading from said tube to utilize the energy 
of the whirling air in the chamber for drawing 
air through said tube from adjacent the spray 
ing end of the nozzle, and a set of vanes suit 
ably positioned and inclined for smoothly guid 
ing the swirling air as it is projected from the 
chamber through said air discharge opening with 
a rotary movement. 

3. In a vertical type oil burner the combina 
tion of, a casing forming a chamber having a 
top opening, an oil nozzle mounted substantially 
vertically and centrally in said chamber for pro 
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air inlet conduit means leading substantially tan 
gentially into said chamber for imparting a cir 
cular swirling motion to the air after entering 
the chamber, a tubular member disposed in a 
coaxial spaced relation around said nozzle with 
the lower end spaced above the bottom of the 
chamber to provide a passage for down-flowing 
air, a plurality of vanes each attached at one end 
to the lower end of said tubular member, said 
vanes Spreading in a generally Spiral fashion 
from the lower end of the tubular member in a 
direction corresponding to the swirling motion 
of the air for utilizing the kinetic energy of the 
air to create a down-draft in the tubular member, 
and a second set of Vanes attached around the 
outside of the upper end of the tubular member 
so that each vane is inclined with reference to 
the axis of the tubular member and suitably posi 
tioned in a proper direction to Smoothly guide 
the Swirling air to the inside surface of the walls 
of the chamber as it passes upwardly through 
the top opening of the chamber. 

4. An oil burner apparatus comprising the 
combination of, a casing forming a chamber hav 
ing an air discharge opening in one side, an oil 
nozzle mounted in a substantially central posi 
tion in said chamber for projecting an oil spray 
from Said opening, an air suction tube disposed 
in Spaced relation around said nozzle for conduct 
ing air from adjacent the spraying end of the 
nozzle, air inlet conduits projecting through the 
side walls of the chamber in a suitable tangential 
direction for conducting air into the chamber so 
that the air will circulate therein with a circular 
Swirling movement, adjustable turbulence regul 
lating means disposed in the air delivery portions 
of the air inlet conduits for imparting a smooth 
whirling movement to the introduced air with a 
minimum of turbulence, vanes connected to and , 
projecting in a generally spiral arrangement from 
Said tube in a direction for utilizing the energy of 
the moving air to conduct air through the tube 
from adjacent the spraying end of said nozzle, 
and a set of vanes disposed in the air discharge 
Opening of the casing with the vanes disposed 
in Suitably inclined positions for smoothly guid 
ing the Swirling air therethrough as it is projected 
outwardly from the chamber with a rotary move 
ment. 

5. The combination with an oil burner com 
prising, a casing enclosing a chamber and having 
an air discharge opening, an oil nozzle, said noz 
Zle being mounted in a substantially central posi 
tion in Said chamber for projecting a whirling oil 
Spray through said opening, air inlet conduits 
opening through the side walls of said chamber 
in a substantially tangential direction of an air 
Suction tube disposed substantially coaxial with 
and Spaced from said nozzle, vanes connected to 
and Spreading Substantially in a spiral arrange 
ment from the lower end of the air suction tube, 
a set of vanes projecting outwardly from the 
other end of Said tube and suitably inclined in a 
proper direction for smoothly guiding the swirl 
ing air outward as it flows from the chamber 
around the tube with a rotary movement, means 
for adjusting the air suction tube in said cham 
ber by turning it by a circular motion to various 
angular positions, a blast ring disposed on said 
air discharge opening for defining the blast open 
ing of Said chamber, and air guiding vanes sup 
ported on said blast ring projecting inwardly in 
suitably inclined positions for smoothly guiding 
the Swirling air moving toward the air opening 

jecting an oil Spray through said top opening, 76 from the inside walls of the chamber and co. 
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operating with the set of Vanes on the upper end 
of the air-suction tube for smoothly guiding the 
whirling air stream as it is projected from the 
chamber through the blast opening. 

6. In a vertical oil burner the combination of, 
a casing forming a chamber having a top open 
ing, an oil nozzle mounted substantially vertically 
and centrally in said chamber for projecting an 
oil spray through the top opening of the cham 
ber, air inlet conduits leading substantially tan 
gentially into said chamber at diametrically op 
posed positions for delivering air to circulate with 
a circular swirling motion after entering the 
chamber, adjustable turbulence regulating means 
movably disposed in the air delivery portion of 
each of Said air inlet conduits opening through 
the walls of the chamber to cooperate therewith 
for imparting a smooth even whirling movement 
to the introduced air with a minimum of turbu 
lence, a tubular air suction member disposed in 
a spaced and substantially coaxial relation around 
said nozzle with the lower end spaced above the 
bottom of the chamber to provide a passage for 
down-flowing air, a plurality of vanes each at 
tached at one end to the lower end of said tubu 
lar member, said Vanes spreading in a generally 
Spiral fashion from the lower end of the tubular 
member in a direction corresponding to the 
Swirling motion of the air for utilizing the kinetic 
energy of the air to create a down-draft in the 
tubular member, an upper set of vanes attached 
to the outside of the upper end of the tubular 
member at circumferentially spaced positions and 
suitably inclined to a horizontal plane for 
Smoothly guiding the swirling air as it passes 
upwardly from the chamber, a blast ring on the 
top opening of said chamber, and vanes on the 
inside of said blast ring suitably positioned for co 
Operating with the upper set of vanes on the up 
per end of the tubular member to smoothly guide 
the Swirling air blast projected from the chamber. 

7. A vertical type oil burner comprising the 
Combination defined in claim No. 6 and including 
adjusting means extending from said tubular 
member externally from said chamber for turn 
ing the tubular member. with the associated 
vanes with a circular motion to various angular 
positions in said chamber. 

8. A vertical type oil burner comprising the 
combination defined in claim No. 3 and including 
an adjusting member extending from said tubu 
lar member to a point external to said casing for 
turning said tubular member and the associated 
sets of vanes with a circular motion to various 
angular positions in said chamber. 

9. A flame spreader and silencer adapted to be 
installed for redirecting the air in oil burners 
provided with an oil spray nozzle comprising, an 
air-suction tube of a suitable size for fitting over 
the usual oil spray nozzle and stem in the air 
mixing chamber of any such oil burner in a 
coaxial spaced relation, centering means in said 
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air-suction tube for supporting said tube in a 
coaxial Spaced relation on any oil supply stem 
on which it may be installed, vanes connected to 
and extending from the lower end of said tube 
and suitably disposed to be positioned for cooper 
ating with Swirling air in an oil burner air mix 
ing chamber in which the tube may be installed 
to create a suction to conduct air through the 
tube from adjacent the spray end of an oil spray 
nozzle on which it is installed, and a set of vanes 
attached on the upper end of said tube and pro 
jecting outwardly therefrom in suitably inclined 
positions for smoothly guiding a Swirling stream 
of air passing outwardly from an air-mixing 
chamber in which the air-Suction tube is in 
stalled. 

10. A flame spreader and silencer adapted to 
be installed for redirecting the air in oil burners 
provided With an oil spray nozzle comprising, an 
air-suction tube of a suitable size for fitting over 
the usual oil spray nozzle and stem in the air 
mixing chamber of any such oil burner in a co 
axial spaced relation, centering means in said 
tube...for supporting the tube in a coaxial spaced 
relation on such an oil Supply stem on which it 
may be installed, a set of spiral vanes attached 
around the lower end of the tube, said spiral 
Vanes extending below and spreading and open 
ing out from said tube in a substantially spiral 
manner in a suitable direction to utilize the 
kinetic energy of the swirling air in an air-mix 
ing chamber of an oil burner in which the tube 
may be installed for drawing air through the 
tube from adjacent the oil spraying nozzle at the 
upper end of the stem on which the tube is in 
stalled, and a set of air guiding vanes attached 
around the upper end of said tube and extending 
therefrom in suitably inclined positions for 
Smoothly guiding a Swirling stream of air to the 
inside of a conical shaped wall of an air-mixing 
chamber as it passes around and beyond th 
upper end of the air-suction tube. 

11. In oil burner apparatus the combination of, 
a casing forming a chamber having an air dis 
charge opening, an oil spray projecting nozzle, 
said nozzle being mounted in said chamber for 
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projecting an oil spray from said opening, an air 
Suction tube disposed adjacent said nozzle for 
conducting air into the chamber from adjacent 
the spraying end of the nozzle, air inlet conduits 
connecting through the side Walls of the cham 
ber substantially tangentially for delivering air 
into the chamber so that the air will circulate 
therein with a circular swirling movement, a plu 
rality of vanes each secured at one end to the 
lower portion of the air suction tube and the 
other end of each vane extending in a generally 
spiral direction from the air-Suction tube in a 
direction Suitable for utilizing the energy of the 
swirling air to conduct air through the tube from 
adjacent the spraying end of Said nozzle. 
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