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The present invention relates to fuel burning apparatus 
and more particularly to the construction and operation 
of a cyclone type furnace having a cylindrical combus 
tion chamber to which a pulverized fuel-air mixture is 
introduced through a burner at one end while a sub 
stantial proportion of the combustion air is introduced ' 
through ports distributed longitudinally of the chamber. 
The burner is suitably formed with a star-form distribu 
tor head having radially extending nozzle arms through 
which the incoming fuel-air mixture is directed into the 
chamber in jets parallel to the front wall thereof. 

In certain forms of cylindrical cylone furnaces here 
tofore constructed or proposed, the coarsely pulverized 
or granular fuel particles, such as coal, which are intro 
duced tangentially into an end portion of the combus 
tion chamber, are required to travel in a helical path a 
substantial distance, depending on the size of the par 
ticles, before such fuel particles are brought into con 

, tact with the supply of secondary air which is introduced 
tangentially at the maximum periphery of the combus 
tion space. As a result, that part of Ithe combustion 
space ‘which lies in the vicinity of the fuel-introducing 
burner is not used to the fullest extent for combustion, 
while the remaining available space may still not be 
su?icient to permit complete combustion of all fuel parti 
cles within the cyclone chamber particularly with certain 
grades of fuels. As a result, the combustion chamber 
temperatures are lower than they would be if combustion 
of the fuel were completed within the primary chamber, 
and the ?uidity of the resulting slag may therefore be 
de?cient. These phenomena are particularly manifested 
with the relatively low volatile fuels whose combustion 
reactions proceed more ‘slowly. With such fuels, an at— 
tempt to obtain complete combustion of the fuel within 
the limits of the furnace chamber has entailed a lengthen 
ing of the cylindrical combustion space. However, since 
the lengthening of the combustion space also involves 
an increase in the surroundingv?uid cooled wall area, the 
desired effect is thereby at least partially offset. 

It has also been proposed, for the purpose or" making 
the space in the region of fuel introduction available 
for combustion, to arrange in the end wall of the cyclone 
furnace, close to its periphery, one or more supple 
mentary burners which are directed axially into the sec 
ondary combustion air introduced tangentially ‘at the 
periphery. With such an arrangement of supplementary 
burners, a ring of ?ame is provided adjacent the front end 
wall which results in the development of a high tem 
perature zone in the foremost part of the chamber and 
thus accelerates combustion of the major fuel supply. 
However, supplementary burners arranged in this man 
ner involve additional ‘structural features which result 
in increased complication and cost of the assembly. 

According to the invention, therefore, it is herein pro 
posed to provide a burner having a star-form distributor 
head which, being arranged directly adjacent the inner 
face of the front wall and parallel thereto, results in 
the total fuel-air mixture being subdivided and discharged 
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into the chamber in a large number of outwardly directed 
radial jets. The vfuel, and speci?cally, the total quan 
tity of fuel fed to the burner, is in this manner uniformly 
distributed over a large area and thus ‘results in the 
creation 'of conditions particularly favorable for ignition. 
Moreover, since the total length of the cyclone furnace 
is in this way made. available for combustion of the fuel, 
there is assured a complete combustion of fuel within 
the cyclone chamber. 
The various features of novelty which characterize my 

invention are pointed out with particularity in the claims 
annexed to and forming a part of this speci?cation. For 
a better understanding of the invention, its operating ad 
vantages and speci?c objects attained by its use, refer 
ence should be had to the accompanying drawings and 
descriptive matter in which I have illustrated and de 
scribed a preferred embodiment of my invention. 
Of the drawings: 
Fig. l is a central longitudinal sectional view of a 

cyclone furnace embodying burner means arranged in 
accordance with the present invention; 

Fig. 2 is a transverse sectional view of the furnace 
shown in Fig. l, as seen along line 2——2; and 

Fig. 3 is an additional transverse sectional view of 
Fig. l, as seen in separate parallel planes along line 3~—3. 
The cyclone furnace, as herein illustrated, includes a 

main combustion chamber A, of substantially circular 
cylindrical formation, having a fluid cooled circumfer 
ential wall or boundary 2 formed with ?uid conducting 
tubes .3 which are embedded in a layer of refractory 
material 4. ‘Outwardly of the refractory material there 
is provided an insulating layer 5 and also an outer sheet 
metal jacket 6. The outer end wall 7, of generally planar 
formation, suitably at right angles to wall 2, is of simi 

r' lar construction, as indicated. At the opposite end of the 
chamber, the transverse wall 8 is formed with a ?uid 
cooled central reentrant throat section 9 by which a. cir~ 
cular :gas outlet 10 is de?ned. A slag outlet 11 is formed 
in a lower portion of wall 8. 
The granular fuel-air mixture is introduced into 

chamber A through a fuel inlet pipe or conduit 12 of 
circular cross section, arranged co-axially of the cham 
ber, and formed interiorly with helically arranged ribs 
13 by which the mixture is distributed throughout the 
total internal cross section of the conduit. At the inner 
end of conduit 12, a distributing head section 15 is pro 
vided by which, through radially extending arms or noz 
zles 16, at equal circumferential spacing, the total in 
coming primary air-fuel mixture is divided into a rela 
tively large number of separate streams which are pro 
jected outwardly through nozzles 16 in circumferentially 
separate directions in a plane parallel to the outer end 
wall 7. Nozzles .16 are suitably of tapered formation, as 
shown, whereby the internal ?ow area is decreased pro 
gressively toward the outer discharge tips. The ‘fuel-air 
inlet conduit 12, including the nozzle head 15 at its 
inner end, is arranged axially within an air inlet conduit 
17 which extends through an opening 18 in the outer 
furnace wall 7. Air is admitted in regulable quantity 
to conduit 17 through an exterior supply conduit 19, 
under control of damper 20. 
The inner end of air inlet conduit l7'extends through 

the furnace wall opening ‘18 and, being SIIPPOrted there 
in, opens into a "cup-shaped burner head‘ 21 which is‘ 
formed with refractory walls and positioned over the 
inner end of the wall opening. In the cylindrical burner 
head_wall or skirt 22, there are formed rectangular open 
ings 23 into which ‘the outer ends of nozzles 16 project, 
leaving separate surrounding areas 25 through which air 
from conduit 17 is discharged peripherally of the respec 
tive primary air-fuel nozzles 16. A transverse partition 
26 is arranged at the inner margins of openings 23 so as 



3 
to de?ne an inner compartment 27 from which air is 
saparately discharged into chamber A through other sets 
of openings 28 and 29 . Air is supplied to the inner head 
chamber 27 through pipes 31 which, at their outer ends, 
receive a regulable supply of air from a duct 32, under 
control of damper 34. The larger discharge openings 28 
are arranged in a single circumferential row at an out 
ward inclination so as to provide a generally frusto-coni 
cal pattern of jets. The smaller openings 29 are formed 
in ‘the planar end face of burner head ‘21 and provide 
jets which extend parallel to the longitudinal axis of 
chamber A. The pipts 31 are suitably of triangular cross 
section since in this form they may be advantageously 
installed in the crotch between successive tapering noz 
zles 16 and thus provide a more compact assembly. 
With this arrangement, the pipes 31 also provide sup 
port for the star-shaped distributor head 15, since each 
pipe 31 is supported at one end by the partition 26 and, at 
its opposite end, by the outer wall of air conduit 17. 

Secondary combustion air is introduced at high velocity 
into the combustion chamber A through ports 35 which 
open tangentially into the chamber adjacent the end wall 
7, thereby producing a whirling movement of the fuel 
air mixture entering radially through nozzles 16. Ad 
ditional tangentially directed secondary air ports 36 are 
provided, as may be required, whereby a whirling move 
ment of the total fuel-air stream is maintained through 
out the length of the chamber. 

While in accordance with the provisions of the statutes 
I have illustrated and described herein the best form of 
the invention now known to me, those skilled in the art 
will understand that changes may be made in the form 
of the apparatus disclosed without departing from the 
spirit of the invention covered by my claims, and that 
certain features of the invention may sometimes be used 
to advantage without a corresponding use of other fea 
tures. 

I claim: 
1. A cyclone furnace having a circumferential wall de 

?ning a combustion chamber of generally circular cross 
section about a central axis, burner means associated with 
an end wall of said chamber and comprising a distributor 
head formed with nozzles extending outwardly with re 
spect to said axis for discharging a primary air-fuel 
mixture in jets directed toward said circumferential wall 
along circumferentially separate paths, conduit means 
arranged axially of said burner means for supplying said 
air~fuel mixture to said distributor head and thereby to 
said nozzles, means adjacent said end wall for introducing 
secondary air into said chamber in a stream directed 
tangentially along the inner face of said circumferential 
wall, said burner means including a head member in 
which openings are formed about the discharge ends of 
said nozzles, and means for admitting air to the interior 
of said head member for discharge through said openings. 

2. A cyclone furnace as de?ned in claim 1 and further 
characterized by said head member having a compart 
ment therein from which a separate body of air is directed 
in jets longitudinally of said combustion chamber. 

3. A cyclone furnace having a circumferential wall 
de?ning a combustion chamber of generally circular 
cross-section, means for burning a particle-form solid 
fuel in said cyclone furnace, said fuel burning means be 
ing associated with an end wall of said chamber and in 
cluding fuel discharge nozzles adjacent to said end wall 
and arranged for discharging primary air and entrained 
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solid fuel particles outwardly into said chamber along 
circumferentially separated paths, and a burner head sur 
rounding said fuel discharge nozzles and having circum 
ferentially spaced air inlets arranged to discharge addi» 
tional air into said chamber at positions adjacent said fuel 
discharge nozzles, air inlet means adjacent said end wall 
arranged to introduce secondary air into said chamber in 
streams directed tangentially along the inner side of said 
circumferential wall, and gas outlet means formed in a 
wall at the opposite end of said combustion chamber. 

4. A cyclone furnace having a circumferential wall 
de?ning a combustion chamber of generally circular 
cross-section, means for burning particle-form solid fuel 
in said cyclone furnace under a mean furnace tempera 
ture above the fuel ash fusion temperature, said fuel 
burning means being associated with an end wall of said 
chamber and including fuel discharge nozzles adjacent to 
said end wall and arranged for discharging primary air 
and entrained solid fuel particles radially outwardly into 
said chamber along circumferentially separated paths, 
and a burner head surrounding said fuel discharge nozzles 
and having circumferentially spaced air inlets arranged 
to discharge additional air into said chamber at positions 
adjacent said fuel discharge nozzles, air inlet means for 
introducing secondary air into said furnace in a stream 
directed tangentially of said circumferential wall in sub 
stantially a common plane with said air entrained fuel 
particles, gas outlet means formed in a wall at the op—, 
posite end of said combustion chamber, and means form 
ing a slag outlet at the lower part of said furnace chamber 
adjacent the gas outlet. 

5. In a furnace of the cyclone type having a combustion 
chamber of generally circular cross-section about a cen 
tral axis, the improvement which comprises burner means 
arranged at one end of said chamber and having a dis 
tributor head formed with nozzles extending outwardly 
with respect to said axis for discharging a primary air-fuel 
mixture into said chamber in jets directed transversely 
of said axis, conduit means arranged axially of said 
burner means for supplying said air-fuel mixture to said 
distributor head and thereby to said nozzles, said burner 
means including a head member having a cylindrical skirt 
portion formed with openings in which said nozzles are 
respectively received in spaced relation to the walls of 
said openings, means including a conduit joined to said 
skirt portion for supplying air to said openings for ad 
mission to said chamber, a partition within said burner 
head member forming the inner wall of a compartment 
from which air is directed longitudinally of said com 
bustion chamber, and means for supplying air to said 
compartment including tubular members extending trans 
versely of and between successive nozzles. 
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