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| To all whom it may concern:

Be it known that I, GEoRrGE S. WELLES, 3 eltlzen of

‘the United States, residing at Chicago; in the county
of Cook and State of Illinois, have invented certain
new aad useful Improvements in Methods of Burning

Finely-Divided Fuel; and I do her eby declare the fol-

. lowing to be a full, clear, and exact description of the

~ Invention, such as will eneble others skilled i In the art
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to which it appertains to make and use the same.
“My invention relates’ to a novel method of burning

| pulvenzed or other finely divided fuel, the object be-
ing to produce and maintain eubetentlelly perfect com--
buetlon and maximum temperatures, and consists in’

the novel steps hereinafter ful ly described and claimed.

In the accompanying drawings, I have ﬂluetreted |

apparatus eultable for carrying out my method and In

which:

-Figure 1 is a central vertical longitudinal eeot1on off

“the combustion chamber of a furnace adapted for my

pur pose the fuel feeding apparatus being shown in ele- -
vation. Fig. 2 is a vertical treneveree section of the

same on the line 2—2 of Fig. 1.
In burning finely divided such as pulverized fuel,
it is common to employ air under pressure either elone

or admixed with combustible gas as a vehicle to sepa-.
‘rate the particles of ooel dust or other finely divided
fuel and carry the same into and throhgh the combus-
“tion chamber of a furnace, various means being em-
ployed to mamtam uniform feed of the fuel and regu-

late the volume and pressure of the air or other gaseous
vehicle to produce the best results. The direction’of
flow of the fuel admixed with alr, the shapes of com-

~bustion chambers, and reguletmg means employed

heretofore are Very Dumerous and vary greatly and,

while the various efforts have met with success in:
) fr1e*1tor or leee degree, the unexpected dlfﬁoultlee en-—
countered where success appeared certain has made

- advencee in the art both slow and difficult.
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" In the course of exhaustive practical experlmente I

‘have found it necessary to change and vary the appa-
ratus and methods employed more or less to suit the
particular needs and requirements of the particular
purpose for which such apparatus and method was in-

tended. I have found that for closely analogous pur-
poses the same means would not be successiully appli-
cable in equal or even closely approximately degrees.

' Each furnace and purpose necessitated special study

and experlme:ot to enable the requlremente to be rela.—
tively euooeeefully met, | : -

The demgnmg, construction, end generel reoouetruc-'
- tion, of each furnace to euoceeefully adapt the same is

not only very expensive but likewise slow and tedious

and it has, therefore, been and is Iy constant aim to |
dleoover a method and in connection therewith an ap-

paratus which is eubeta,ntlelly equally edapted to all

| purpoeee for Whmh fuel of this nature can be SuCCess-

- manner.
'mtroducmg pulverized fuel into the furnace the walls

fully employed thereby not only reducing the cost of '_

‘the apparatus but also eliminating expensive and te-
dious experiment.

To these ends I have perfécted,
relatively speaking a method of burning pulverized
fuel which so far as practical experience in its use has

demonstrated, is adapted to all purposes and- places

where maintained high temperatures are necessary:.
My said method consists in mtroduemg into a coms
bustion chamber, pr efer‘tbly cenﬁally thereof, finely

divided fuel in a constant reletwely uniform -stream,
| employing air, gas, or admixed air and gas under pres-

sure as a vehicle, the relative proportlone of air and
fuel being regulated and controlled in any suitable
It is hardly necessary to state that before
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thereof must be heated to a high temperature in any

sultable manner in order, as is well known, to primarily
gasify the fuel particles, such temperature being sub-
sequently maintained or increased by combustion of
the said fuel.
introduced into the said combustion chamber is prei-
erably so directed as to impinge mainly against -the

~wall directly opposite the point of admisson of such
fuel for the reason that the intense heat not only rap-

The bLI‘OELlll of gaseous vehicle and fuel
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idly burns out the wall or walls against which it im- -

pinges but likewise because the impingement of the

particles before they have been completely burned
tends to-prevent or retard combustion.

In order to promote perfect combustion it is essential

that the particles of fluid should remain suspended in
‘alr in the combustion chamber as long as possible so

that all combustible matter therein may be burned be-

{ore such particles ale exhausted through the heating -
chamber and stack. Perfect combustion being possi-

ble only by providing the necess ary oxygen, such par-
ticles must, while being maintained in suspension, be

To effectually retard the passage of the fuel through

the combustion chamber and at the same time supply _
‘the 1equ151te amount of oxygen in the intimate relation.

necessary to attain perfect combustion, I introduce into
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‘supplied with such oxygen and this must be broufrht |
into intimate relation with the fuel. "
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the combustion chamber at various points between

“the ends thereof in a leteml dlI‘eCthll relatively to the
dlreetlon of flow of the fuel, ]ete of air under pressure

so directed, however, as not to 1mp111ge directly against

the stream of fuel but, so to speak, tangential thereto

and following the peripheral wall of the furnace, that
18 to say, the said lateral jets of air are so directed as to

gaseous vehicle and coal dust or other fuel so thait by
frictional contact the romtmg air current will relatively

graduelly produce 4 swirling action in the longitudinal
current and become admixed therewith, thus supply-
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“produce in the combustion chamber a rotating air cur-
rent surrounding the longitudinal stream of admixed
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mg contmuouely during the peeeege of the fuel th.rough "'
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'the combuatmn chamber fresh supphes of oxygen while | bemg prowded w1th aultable mechanism to maintain

-at the same time the fuel particleés are deflected out of

~ their course and compc-:lled to travel aplrally through
~ said chamber, ;emammg, durmg the entlre tunc, suq-

-._pended in -air..
My method is net,esaarlly most/readlly carned out

I. 1n & cylmdrlcal combustion chamber. through which

10

the admixed gaseous vehicle and fuel pass longitudi-

nally, and into which lateral air ‘jets or, if desired,

combustible gas and air jets, are introduced: tangen-

.~ tially so as to follow the inner wall thereof, such jets

~appreciable extent.

being ‘thus adapted to prevent the stream of fuel or

individual particles thereof from being brought into
contact with the cylindrical wall of the chamber to an

jets are introduced at two or more pomts 1n the pe-

. riphery of the cylinder.

20.

In order to further improve or pmmete cnmbustmnr

“to the .a,ttfunment of the best results 1 prefer to-émploy,

both for the vehicle and deflecting currents, p,rewoualy

" heated air, and in order to most economically maintain
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. bustion’ chamber A
. which and the walls of said chamber are air passages C.
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~ and the cylmdor being substantially coincident so that
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the combustion chamber T prefer to pass the cold air

around and in contact with the walls of the combustion
‘chamber so as to absorh excess heat fram such Wallﬂ and
greatly increase the. life thereof. | |

The apparatus illustrated- shows a
inclosed in a jacket B between

The fuel and vehicle therefor (compreased air) are in-

troduced through the nozzle D disposed in the center

of the end wall E of the cylinder, the axis of the nozzle

the admixed air and fuel will be directed centmlly fon-
gitudinally through said cylinder toward the opposite
end wall F thereof, and thence out through the }atemlly
disposed delivery slot G. The said jacket B is con-
nected by means of a pipe H with a source of supply

of air under pressure, which after contact with the hot.
walls of the furnace, passes out of the said jacket through |

the pipe-I with which pipesd connectmg with the mani-
folds K connect, which latter feed the hot air to said

~ chamber A, through the opening L disposed substan-
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50 said nozzle D between the ends thereof, said hopper M |

tially tangentially to the inner face of the ‘peripheral
wall at various points in such periphery and between
‘the ends thereof, a part of such heated air passing also

into and through the said nozzle D with which said pipe

g connects, and impinging _agmnstr and serving as a.ve-

hicle to scatter and carry the dust particles introduced .

into its path from the hopper M communic¢ating with

- To produce tire best results, such |

cyl'indricﬁl coms- _
' | for and admixed with said fuel, 1
vehicle and jets being directed relatively tangentially o

unifofm the supply of fiiel, such mechanism being omit-
ted from illustration as being superﬂuous The said

manifolds K and the nozzle D may also be connected
“with a source of supply of wmbustlble gas by means of
Lplpes N and O.

My present method is eapecmlly adapted for burning
coal dust or other finely divided solid fuel but may be
equally as well adapted for burning heavy, low-gravity
hydro-carbons.

I am well aware that the broad idea of causing pul-
verized fuel tospass spirally through a combustion
chamber is old but the hereindescribed method of pro-
dueing this direction of travel and at the same time in-

troducing fresh supplies of oxygen between the limits

of travel I believeto be entirely novel to the extent de-
fined in the appended claims.
I clatm as my invention:
1. 'The héléil’lﬂ@ﬂﬂllbﬁd method of burning finely divided

fuel which. consists in dir ecting into 4 combustion chamber
a plmality of gaseous currents including a vehicle for

finely divided fuel said currents belng directed laterally
to each other, neither current impinging directly upon the
other.

2. The herelndesm ibed method of bulning finely divided

fuel, which consists in introducing into a combustion cham-

ber in directions lateral to each other, a gaseous vehicle
and gaseous jets, sald

each other to produce relatively gradual and indirect de-
flection thereof.

3. The hereindescribed method of burning finely divided
fuel, which consists In passing substantially centrally
thmugh 0 comhustmn chambeyr, a gaseous vehicle for and
admixed with such fuel, and 1nt1oducmg into the said

| chamber between the ends thereof gaseous jets in a direc-

tion encircling the said vehicle.
4. The hereindescribed nrethod of burning ﬁnely divided

' fuel which consists in introducing into a combustion cham-

ber in directions lateral to each other a vehicle for such
fuel admixed therewith, and jets of air, said vehicle and
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air jets being relatively so directed that neither of the

same impinges directly against the other thereof.
. The hereindescribed method of burning finely divided

| fuel ‘which consists in introducing such fuel admixed with

air into a combustion chamber and, directing the same
longltudinally therethrough, and introducing into said

‘chamber between the ends thereof jets of air in a direction

lateml to the direction of motion of saia fuel but out of

) the path thereof.

- In testimony whereof I have signed my name in presence

| of two 5111)3(31 ibing witnesses.

GEORGE 8. WBLLES.

Witnesses :
RUDOLPH WM Lo'r?
H, C‘ HARPER
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