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1. 
This invention relates to an improved method 

of burning liquid fuels and to an improved con 
struction and operation of fuel burning appa 
ratus especially designed for carrying out this 
method. 
The main object of the invention is to enable 

effective burning of water-containing liquid fuels 
Such as, for instance, Sulphite waste lye evap 
orated to Say 50 to 60% dry substance. Burning 
of Such fuel directly, without any additions, in 
a modern boiler furnace having cooled Walls will 
not be possible, as a rule, since the temperature 
in the boiler furnace will be too low. In non 
cooled boiler furnaces, on the other hand, burn 
ing of Such fuel may be possible under particu 
larly favourable conditions. For example, the 
dimensions of the boiler furnace should be suffi 
ciently large to give the suspended particles of the 
fuel injected in finely divided or atomized con 
dition time enough to dry into an inflammable, 
or at least a non-sticky, condition before they 
meet an obstacle. In addition, for a complete 
combustion an air supply specially adjusted to 
the fuel will be necessary. Changes in an already 
existing boiler furnace in order to comply with 
these requirements may be costly and may some 
times be impossible to carry into effect. 
One object of the invention is to render the 

burning Substantially independent of the type of 
furnace chamber of the boiler. For this purpose 
the fuel is burnt in a pre-furnace in which a high 
temperature is maintained, and in which fuel 
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and at least the major portion of combustion air 
to cause complete combustion are caused to in 
terfere with each other in such a manner that 
the time of Suspension of the wet fuel within a 
relatively small combustion chamber volume will 
be Sufficiently long to give the fuel time enough 
to dry and to be intimately mixed with the air 
So as to cause complete combustion. 
A further object of the invention is to arrange 

a vortex chamber or a pre-furnace of the “cy 
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clone' type, in which a cyclone-like separating , 
effect will take place and in which the combus 
tion air Supplied and the resulting gases of con 
bustion are caused to whirl along the internal 
more OrleSS cylindrical wall of the cyclone cham 
ber in a cylindrical and/or conical, helical flow. . 
In order to accomplish the desired interference 
the fuel is injected in or from, or in a direction 
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towards, the central portion of the cyclone and 
along axially or radially, or both axially and 
radially, directed paths relative to the cyclone 
chamber, the fuel particles being introduced 
gradually into the whirling flow so as to get com 
pletely dried, and, in most cases, also ignited, 
before being centrifuged against the cylindrical 
internal surface of the cyclone chamber. Subse 
quently, the fuel particles, without any risk of 
sticking, may be carried by the whirl in a sliding 
movement against the cylindrical Surface through 
the cyclone chamber, so as to complete the con 
bustion if not already completed during the Cen 
trifuging process. Especially, the particles which 
are most difficult will, in uncompletely burnt 
condition, reach the outermost zone of the whirl 
where the contents of oxygen are highest and, 
therefore, the conditions for combustion are most 
favourable. In addition, due to the friction 
against the wall, the velocity of the particles will 
be decreased in relation to the Velocity of the 
whirl in this region, whereby an extraordinary 
intinate mixing with the air is obtained. 
A still further object of the invention is to 

distribute the combustion air at a multiplicity of 
places along the length of the cyclone chamber 
and the path of movement of the whirl, so that 
the particles carried by the whirl will enter into 
a cross-current contact With the combustion air 
whereby the combustion process is enhanced. A 
specific object of the invention is to introduce the 
air from the peripheral region of the Whirl. So as 
to cause the air to flow from that region helically 
inward and thus to decelerate the particles mov 

3 ing radially outward to be separated. The time 
during which the latter particles are in Suspen 
ision to be dried, ignited and burnt, Will thus be 
increased so that a major portion of the fuel will 
burn in suspended condition in the central region 
of the whirl, whereby the ignition of freshly in 
jected fuel is facilitated. On the whole, the 
method of Supplying air as described above will 
inherently ensure that each fuel particle will con 
tact Sufficiently great amounts of combustion air 

5 even if the latter be supplied not much in excess. 
iherefore, it will be possible to obtain a combus 
tion temperature approaching the theoretical 
Inaximum temperature which is of great advan 
tage, especially When buining low-grade fuels of 
the kind with which the invention is concerned. 
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Another specific object of the invention is to 

effect a certain cooling of the interior wall of the 
cyclone chamber by means of the air thus Sup 
plied So as to prevent the temperature of the 
brickwork from exceeding the permissible maxi 
mum value. 
A further object of the invention is to reduce 

the radiation of heat from the fuel particles as 
well as from the brickwork to cold Surfaces ar 
ranged beyond the gas discharge exit. To this 
purpose the cyclone chamber may have a rela 
tively large length in relation to its diameter. 
A still further object of the invention is to 

cause the ash particles resulting from the fuel 
to be crushed or ground against the Wall of the 
cyclone chainber on moving along said wall in 
contact with the same so as to reduce the volume 
of the ashes. 
One embodiment of a cyclone chamber for 

carrying the invention into effect is shown di 
agrammatically in the accompanying drawing in 
Which: 

Fig. 1 shows a cross-section of the chamber 
taken along the line I-I of Fig. 2, and 
Fig.2 shows a longitudinal section of the same ; 

chamber taken along the line II-II of Fig. 1. 
Referring to the drawing, the cyclone cham 

ber is substantially cylindrical and has at one 
end a restricted gas outlet 2. The chamber 
is arranged as a pre-furnace and communicates 
through the gas outlet with any suitable furnace, 
boiler or combustion chamber, one wall of which 
is shown at 3. At the opposite end of the cyclone 
chamber there is arranged one or more. Substan 
tially central supply pipes 4 for liquid fuel, each 
of said pipes having an atomizer or sprays nozzle 
5, through which the liquid is sprayed into the 
chamber more or less axially, but the direc 
tion of the spray rinay also be more Ol' leSS radial, 
or the supply may be effected along any suitable 
chord toward or away from the axis of the 
chamber , or a combination of any given axial 
and radial or chord direction may be resorted to. 
The major portion of or the whole amount of 

the combustion air is introduced through a num 
ber of air inlets 6, extending substantially tan 
gentially to the inner wall of the cylindrical 
chamber and being distributed along at least 
the substantial part of the length of the cyclone 
chamber, or consisting of one elongated intake. 
Said inlets may be controlled individually or in 
common by means of throttles 1 or any suitable 
other means. 

. In operation, the water-containing liquid fuel, 
such as evaporated sulphite Waste lye, is intro 
duced through the nozzle 5 and intimately mixed 
With the air supplied through the inlets 6 SO as 
to form a whirl passing through the chamber 
in a helical path. The fuel particles are intro 
duced gradually into the whirl, the apparatus 
acting like a cyclone so that each fuel particle 
will be suspended in the whirl of gases for a 
sufficiently long time to get completely dried, or 
dried and ignited, before they will be contrifuged 
against the cylindrical wall or chamber, where 
-upon the particles are completely burnt in the 
chamber. Due to the cyclone effect the non 
burnt, dried particles will be flung towards the 
cylindrical wall of the chamber and caused 
to move along said wall together with the whirl. 
As aforesaid, such particles will be ground and 
their velocity reduced due to the friction against 
the wall, so that the air will get sufficient time 
to burn the particles before they leave the cham 
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ber . Thus, when the combustion products 
leave the chamber and enter the furnace 3 
there will be no sticky particles which may de 
posit on the cooled surfaces of the furnace. 
Burning of Sulphite Waste lye is also intimate 

ly bound up with the problem of handling the 
ashes obtained. A lye droplet which burns in 
Suspended condition gives a thin-Walled hollow 
ash-particle of the approximate shape of the 
Shell of a blown egg and of the same order of 
magnitude as that of the droplet. Obviously 
ashes in this form, amounting to a quantity of 
about 10% of the dry-Substance of the lye, will 
be unreasonably bulky. On account of its ex 
tremely low weight by volume the major part of 
the ashes will accompany the combustion gases 
through the furnace or boiler 3 causing a de 
posit on the tubes therein, and will finally be 
discharged through the chimney, to the detri 
ment of the Suirroundings, if the ashes cannot be 
separated before their exit. 

in accoidance with this invention, on the other 
hand, the ash-particles will be subjected to a 
continuous crushing and/or grinding action 
against the cylindrical wall-surface of the cy 
clone chamber , so that they Will lose their hol 
low character, whereby their weight by volume 
is increased so that their separation and renova 
by dynamical means will be facilitated. In ad 
dition, the whole quantity of the ashes will be 
densified, so that, it will be less troublesone to 
remove the same and to Stoire it, as a Waste prod 
lict. 

From this point of view it may be advantageous 
to make the cyclone chamber of greater length 
than would be necessary, solely from the point 
of view of effecting complete coinoustion, in order 
to obtain length in excess for ensuring grinding 
of the ashes even from all burnt particles. 
A minor portion of the combustion air inay 

be introduced with the fuel, if desired. 
Ignition of the fuel on starting the device may 

be effected by heating the chaniber internally 
in a suitable manner. 

It should be noted that it is not necessary 
that the fuel is supplied in the central region 
of the whirl but it may also be introduced in a 
direction toward or from Said region. 
What we claim is: - - - - 
A method of obtaining Self-sustaining billing 

of a water-containing iiquid file of highly Sticky 
consistency in a noist state corpiising in combi 
nation the steps of introducing at axially Spaced 
intervals substantially tangentially to the cir 
cumferential inner waii of a hot, combustion 
chamber of substantially circular cross section at 
east the najor polition of air required for COIl 
plete combustion of said fuel So as to produce and 
maintain in the combustion chainber a series of 
free spiral vortexes of said air in coaxial relation 
to each other in which the air. Ynoves in Spiral 
paths towards an outlet, for coin bustion gases 
from said combustion chanaber, int'oducing Said 
fuel under pressure in finely divided liquid state 
in a substantially straight, line axial direction 
only into the central zone of those of the vortexes 
most remote from said outlet, the expanding fuel 
and air action thereby causing the wet fuel par 
ticles to be gradually brought from said central 
zone outwardly into the whirling motion of the 
air vortexes and by action of the centrifugal force 
to move in expanding spirals through the coll 
centric layers of said Spiral Wortexes of air, while 
being dried to solid substantially non-sticky par 
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ticles which are ignited before they reach the References Cited in the file of this patent 
radial wall of the combustion chamber and at UNITED STATES PATENTS least substantially completing the combustion of 
the dried fuel particles while they are moving Nue. Name Date 
axially, with the outer layers of the vortexes re is Blackman ---------- July 19, 1892 
ceiving fresh air from vortex to vortex, thereby 1,530,321 Pollock ------------ Mar. 17, 1925 
maintaining the combustion chamber sufficiently 889 Burg--------------- Feb. 22, 1927 
hot to provide continuous self-sustaining burn- 2996 Saha------------ Oct. 26, 1937 
ing of said fuel and removing the products of 2,242,653 MaxWell ------------ May 20, 1941 
combustion from said chamber. 2488,728 Glaeser -------------- Oct. 4, 1949 


