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1. 
This invention relates to fuel burners and has 

for an object to provide a burner for fuels in sus 
pension of novel and improved construction which 
is stable over a wide range of capacities. 

In accordance with the present invention a 
portion of the air for combustion, or other gas, 
is Supplied as a tertiary fluid around the pe 
riphery of the burner throatin such a way as to 
shield the tile of the throat from the fuel stream 
and means are provided for causing the tertiary 
fluid to rotate in a controlled manner so as to 
maintain the desired flame shape. When the 
tertiary fluid is air a richer mixture of fuel and 
Secondary air is obtained than Would be the case 
if all of the air for combustion were admitted 
through the burner tube, and more stable opera 
tion results, particularly at the lower burner ca 
pacities. 
The invention further provides a fuel admis 

Sion chamber of larger diameter than the burner 
tube and having an end Wall extending entirely 
therearound which controls the fuel flow to the 
burner tube. 
Although the novel features which are believed 

to be characteristic of this invention are pointed 
out more particularly in the claims appended, 
hereto, the invention will be better understood by 
referring to the following description, taken in 
connection with the accompanying drawings in 
which a specific embodiment thereof has been set 
forth for purposes of illustration. 

: In the dra Wings, 
Fig. is a longitudinal section through a burner 

embodying the present invention; and 
Figs. 2 and 3 are transverse sections taken 

on the lines 2-2 and 3-3 respectively of Fig. 1. 
Referring to the drawings, the construction 

shown comprises a wind box front plate 0 which 
is separated from a furnace wall to provide 
a Wind box or plenum chamber 2 therebetween 
which may be closed or open, depending upon 
Whether the combustion air is to be supplied un 
der a positive pressure or at atmospheric pressure. 
The furnace wall f forms a part of a combustion 
chamber. To the wind box front plate () is at 
tached as air register front plate 4 which carries 
an air register is of standard type having periph 
eral air doors 6 which are arranged to admit 
air from the Wind box 2 to the interior of the 
air register. The doors 6 are shown as arranged 
conically about the periphery of the air register 
5. It is to be understand, however, that they 
may be arranged cylindrically if desired. In the 
embodiment shown, the doors 6 are indicated as 
actuated in unison by a gear and pinion f7 which 
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is controlled by a handle 18 accessible from the 
front of the register front plate 4. The air reg 
ister front plate f4 is provided with a central 
boss 20 having a pipe 2 through which a fuel 
atomizer barrel carrying liquid fuel extends. The 
atomizer barrel is provided at the furnace end 
with a tip which is suited to discharge fuel for 
combustion. A diffuser plate 23 of the usual form 
is shown as attached to the pipe. 2 and its posi 
tion is controlled by an operating rod connected 
to the hub of diffuser 23 as shown in Fig. 1. 
The air register 5 is provided with a throat 

piece 25 through which the rotating secondary 
air is discharged axially. The throat piece 25 
opens into a pulverized fuel chamber 26 which 
is formed by a front transverse wall 27 and a 
rear transverse baffle wall 28 joined by a periph 
eral wall 29 which is arranged in the form of a 
curve of decreasing radius as shown more clearly 
in Fig. 2. A fuel supply duct 30 opens tangential 
ly into the fuel chamber 26 so as to supply pull 
verized or suspended fuel to said chamber and 
to cause the same to pass around the chamber 
and then to advance axially into a burner tube 
35. The wall 28 extends entirely around the 
burner tube 35 so that direct passage of fuel into 
the tube without first flowing over the wall 28 is 
prevented. The supply duct 30 is shown as at 
tached by flanges 3 to a fuel supply pipe 32. 
The burner tube 35 is provided at its forward 

end with a conical section 36 which is attached 
to the rear radial wall 28 of the fuel chamber 26 
and extends at its furnace end into the burner 
throat 39 which is formed by a ring of tile 40 of 
standard construction. The free end of the burn 
er tube 35 is spaced from the burner throat 39 to 
provide an annular fluid passage 4f therebetween. 
A ring 34 is adjustably secured to the end of the 
burner tube 35 for adjusting the admission pas 
sage 4. The ring 34 may be adjusted axially 
over the burner tube 35 for this purpose by a rod 
63. 
A cylindrical wall 45 extends between the wall 

28 and a flange 45a attached to a furnace Wall 
front plate 46 which in turn is attached to the 
wall i? of the furnace. This cylindrical wall 45 
is spaced from the burner tube 35 to provide an 
annular chamber 47 therebetween which con 
nects with annular passage 4 at the burner 
throat. 
A pair of fluid supply ducts 48 (Fig. 3), which 

are arranged in diametrically opposite positions, 
are connected to supply air or other fluid tangen 
tially to the annular chamber 47. These ducts 48. 
may be open to the plenum chamber or wind box 
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burner tube and having means to Supply a rotat 
air admission means located in advance of said 
ing air stream axially to said burner tube, means 
forming an annular fuel channel between said 
burner tube and Said air admission means Open 
throughout its entire inner periphery to said ro 
tating air stream, a fuel inlet duct carrying a 
stream of fuel suspended in a carrying fluid com 
municating tangentially with said annular chan 
nel, Said annular channel decreasing progressive 
ly in radial extent from said inlet duct around 
its circumference, but having a substantial mini 
mum radial extent so as to provide a continuous 
annular channel for the re-circulation of fuel 
around said channel entirely beyond said ro 
tating air stream, said channel being adapted for 
the uniform admission of fuel around its pe 
riphery radially in Wardly into said burner tube. 

ROBERT C. VROOM. 
JOEN DUNN. 
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