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To all whom 147 ma&y CONCern:

‘Be it known that I, Joserr M. ScHUTZ, of
the city of ane‘tpohs, county of Hennepm
State of Minnesota, have invented a new and
Improved Process of Producing Heat from

Fuel, of which the following is a specification.

This invention relates to “the. production of

~ heat from fuel, and partlcularly from broken
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or pulverized fuel.

Hitherto attempts have been made to burn
pulverized fuel in some cases alone and in
others auxiliary to the ordinary grate-fire; but

in all such cases that have come to my knowl-
edge it has been necessary to reduce the fuel
to a uniform 1mpa,lpable powder, and the cost
of thus preparing the fuel has been prohibi-
tive, so that even for experimental efforts suc-
cess has not been claimed and but little prog-
ress has been made toward the reduction of the

art to general commercml reqmrements and
| the fuel to substantial impalpability, for the

- USEeS.

- 30
35
40

45

The'obJect of the 1nvent10n is to make use
of all fuel products that are or may be reduced,

not to a fine powder, but simply to a fineness
that will admit of the carriage of the fuel prod-

ucts upon or by an a1r-blast

The invention consistsin the improved proc-

€SS heremafter specifically set forth, whereby
a maximum number of heat units may be ob-

tained from fuel in a broken, pulverlzed or |
divided state. - |
The invention will be more readlly under—-

stood by reference to the accompanying draw-
1ng., forming a part of this specification, where-
in 1 have illustrated a form of apparatus that
18 well adapted to the carrying out of my proc-

ess. T do not, however, in this application

make claim for the novel construction of such

apparatus for the reason that the same con-

stitutes the subject-matter of another applica-
tion for Letters Patent, filed by me under date
of December, 1899, Serial No. 741,528, of
which. this apphcatlon 1s a division.

is not necessarily confined in its practice to
the use of any specific form or construction ot
apparatus beyond the general features re-
quired for performmo' the Severa,l steps de-
seribed. -

More- |

over, my improved process as herein contained

The term ** fuel” as employed in this speci-

fication is intended to embrace not only coal
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of the best qualities, but also all the poorer

kinds of bituminous coal, such as lignite and
the waste or fine parts of all coals known as
‘screenings.” The term also includes gas,

oils, wood, shavings, and sawdust, combusti-
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ble mixtures, and garbage products that have

| been calcined—in other words, any fuel sub-

stance or compound that is capable of being

pulverized or sepa;rated into small pa,rtlcles |

The term ‘‘pulverized” as used heérein is
intended to describe or define that broken state

‘of the fuel, whatever its kind, that will admit

of the carrymg, distributing, or feeding of
the fuel by an air or gas blast of a velocity

suited to the requlrement of any given fur-
‘nace plant.

As wﬂl be made evident hereinafter, 113 18

bo

unnecessary and even objectionable to reduce

"0
‘reason that with my process combustionisin-

duced, not spontaneously, but rather by a se- .

ries of preparatory steps or stages, resulting
in or causing, first, the rapid decomposition of
| the fuel, followed by the ignition of the re-

sulting gases, and then the thorough admix-
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ture of the burning gases with s_uﬁiment a,lr_-- |

‘to produce perfect combustlon
‘My process may be broadly defined as com- . S
mixing pulverized fuel with air, forming - .

therefrom a rapidly moving and rota,tmcr col-
umn of the mixture, conﬁmno' the column and o
fuel particles to Splml paths., throwing the

prising the following steps—to wit, forcibly

fuel particles to the outside, and applymﬂr heat

to the products during the transit of sald spiral

path, thereby causing decomposition of the

fuel and combustmn and the process con-
sists, further, in crea,tmﬂ' a Vortex within the

9o

WhlI‘llIlU" body or column a,foresald and there-
by preventing the escape of unconsumed prod-

ucts from said spiral pathuntil the same are

heated to the point of combustlon, and, fur-
ther, the process consists in supplying air or

oas to burning gases through the medmm of

sald vortex.
The
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process also mcludes other and a,uxﬂ-_-' o

1a,ry steps, all of Wthh wﬂl be better under-,
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stood from the desecription of the apparatus
shown in the drawing before referred to.

In said drawing I have shown a burner con-
structed in accordance with the requirements
of my process and as applied to a boiler-fur-
nace. The view 1s a sectional perspective
view showing the boiler 4, the furnace or fire
chamber 4', and the walls 3, which latter pret-
erably contain dead-air spaces 3. The burner
2 1s annular in shape and 1s set in the floor of

the furnace-chamber 4’, preferably projecting

slightly above said floor. The inner or sur-
face wall 2" of the burner and ordinarily the
whole of the annular burner is of refractory
material capable of withstanding and retain-
ing intense heat and of remaining substantially

incandescent withoutrapid deterioration. The

inside of the burner may taper toward the top

and bottom, starting from a line near the bot-

The bottom is closed ex-
cept for a tangential inlet 6. In the lower
part of the burner is the disk 5, standing up
from the bottom and of less diameter than the
burner, so that a narrow annular space 2" 1is
left between the edge of the disk and the
This disk is above the inlet 6.

5 represents the vortex-tube, which leads
from the outer air or from an air-heating de-
vice, if desired. The lower end of the vor-
tex-tube 1s concentric with the burner-walls
and dips into the burner a considerable dis-
tance. The tube 5" 1s preferably made of re-
fractory material.

6 represents the feed pipe or tube that leads
to the tangential inlet 6’ of the burner. This
tube leads from and is connected to the air
and fuel mixer, by which fuel-laden air is for-
cibly blown into the bottom of the burner.
This mixer comprises the hopper 7 and the
blast-fan 8, the former containing the feeder
12 and the latter having the recrulatmcr dampers
or slides 9. The blades of the fan and the
feeder 12 are driven at proportional speeds,
and a regulator, comprising the lever 11, the
link 10, and some other parts, (not clearly
shown, ) is interposed between the driving

tom of the burner.

‘mechanism for the feeder 12 and the dampels

9 of the fan, whereby the quantities of air
and fuel may be accurately proportioned and
cgoverned according to the degree of heat re-
uir It 1s evident that the operation of
the regulator may be made automatic and de-
pend on the temperature in the furnace-cham-
The pulverized fuel is supplied to the
feeder 12 through a pipe 14 and the conveyer
15, which latter may be fed from a hopper or

| dlrectly from a pulverizer or breaker.

The fine tuel drops from the feeder 12

. through the hole in the bottom of the hopper
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7 and is taken up by the blast from the fan,
being thereby carried at a high velocity into
the burner. As the fuel-laden air enters the

 base of the burner it strikes the curved walls
- thereof and 1s set to whirling upward therein

in a spiral path. The disk compels the for-
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mation of the hollow annulus of fuel and air
within the burner. When a strong blast is
employed, the disk may be omitted and the
result will be the same.
fuel are projected against said walls by cen-

trifugal force and can only progress spirally

toward the mouth or open end of the burner.
Ignition of the combustibles may be accom-

plished by building a small fire in the burner

betfore the fuel is blown into the same. From
the beginning a portion of the finely-divided
fuel will be burned and the heat generated
thereby and by the original kindling under
forced draft or blast will quickly raise the re-
fractory walls of the burner to a high tem-
perature, every unit of heat stored therein
adding intensity to the combustion within the
burner, and vice versa, until the walls of the
burner become incandescent and the heatthere-

of becomes so great that the particles of fuel

striking and traveling thereon or even closely
approaching the hot walls In the whirling air-
current will be almost instantly decomposed,
the gases thereof being added to the elements
of the air, which latter has been superheated.
Ionition takes place almost simultaneously
with the decomposition of the fuel particles,
and the gases in combustion form a whirling
flame tha,t emerges from the burner at white
heat. 'The burnmo' of a gas-flame within the

burner would not be sufficient under ordinar y
conditions to maintain the walls thereof at

incandescence; but by whirling the body ot
air, gas, and fuel centrifugal force is devel-
oped to hold the combustible products in close
contact with the walls of the burner, which
receive the initial and greatest heat of com-
bustion of the particles of fuel thereon, the
heat being thus constantly imparted to the
burner-walls and thence to the fresh products
entering the burner. The walls of the burner
are of comparatively small area, the annular
form of the burner and the 5pi1 al paths of
the fuel particles therein insuring sufliciently
long contact between the fuel and the walls
to produce decomposition and ignition.

The whirling of the fuel-laden air upon the
walls of the burner and of the flame therefrom
tends to cause a vacuum at the center of the
cylinder, setting upa vortex within the burner
or, in other words, within the annular field or
area of heat storage and application. This
vortex operates to return to the hot walls all

the smolte and lighter gases and particles that.

seek the axis of the burner or are expelled
from the walls by the heavier products whirl-
ing thereon. The result i1s complete combus-
tion save for a minute quantity of fine ashes.
Smole 1s never thrown off from the furnace
except during the first two or three minutes
after starting the fire. Hither air or fuel may
be supplied to the burner through the vortex-
tube, and the supply is suitably regulated.
The intensity of the flame of the burner 1s reg-
ulated by the supply of fuel and air and the

Both the air and
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““velocity of the elr-bhst and ‘the degree of
 heat that is attainable is limited by
pacity of the refractory material to w1thstand
heat rather than by the capacity of the burner |
After the burner is once
‘made hot the burning of the products on the
‘surface thereof will keep it hot and ‘aside.

]7-51;350‘:: .

the  ca-

to develop heat.

from unavoidable radiation frem the furnace—-

| chamber in Wthh the burner is located no
heat energy is lost exeept in the initial heat-
ing of the burner-walls.
' the burner shall project into a - furnace-space |
that is larger than the burner, whereby the
- velocity of thé burning gases is reduced after
leaving the burner end the pressure thereof
also. reduced the effect being to retain the

~ accentuate or perceptibly i Increase the Veloclty |

heat in the furnaee for a longer time and to

of the vortex within the burner. The expan-
sion of the gases o leaving the burner re-
sults in-the- preelpltatlon of the fine ashes car-

ried by the whirling currents, and the ashes

are thue deposited on the ﬂeor of the furnace-

" chamber and are not ordinarily carried far-

O

ther into the furnace.

the retention of the fuel-crases in the burner

longer than would be the case if the exaetly- I
| in forcibly creating a smrally—movmg body of

eyhndrleal form of burner were used.
There are many fuel products that are at

 ing of the class distinguished by the matting

Cr

of the fuel when burned onan ordinary grate
and also by the presence in many of the Tuels
of other elements than carbon and which are

ordmerﬂy incombustible. By my process it
is possible to advantageously and economic-
ally consume many elements and produets

~ which under present methods are either de-

posited in the furnace chamber or flues or go
into the ashes. |
~ Having thusdescribed my invention, 1 claim
asnew and desire tosecure by Letters Patent—
1. The process of burning fuel, that conslists

-in mixing the pulverized fuel Wlth alr, creat-
ing therefrom & hollow cylinder of fuel-laden
“air in rapid rotation, confining the same, and
applying heat to the exterior thereof to liber-

ate the gases of the fuel and toignite the gas,

.substantlelly as described. _
2. The process of burning fuel, that consists |

in mixing the pulverized fuel with air, creat-
ng therefrom a hollow cylinder of fuel-la,den
air in rapid rotation, confining the same, ap-
plying heat to the exterior thereof to liberate

the gases of the fuel, and ignite the gases, and

by repldly rotating the cyhndrlcal body of
air and dlsehercrmﬁ' the same longitudinally,

~ thereby 01‘6&131110’ ) Vertex._, for the purpose

- ward end rotating the column of fuel—la;den"
air, applying: hea,t to the exterior thereot and-

specified.

3. The processof burmncr fuel, that consists

N MIXing pulverlzed fuel with air, forcing for-

It is preferred that |

_ The tapering of the
burner results in a slight back pressure and

pBI‘IIllttlI]O‘ the oases to expand at a point be-
yond the place of appheatlon of hea,t substan— |
tially as descrined. )

4, The herein- deserlbed proeess “that con-
sistsin forcibly mixing pulverized fuel and air,

creating therefrom a rapldly nmoving and ro-
tating eolumn, confining the column to a spiral
path and heating the fuel products or elements
to the point of decomposition, ignition and

combustlon during their transit ot the splrel
pa,th substa,ntmlly as described. -
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-
1
i
. "’

65'

,70 ’

_ e
. The herein-described. process that con-

SlStS in creating a rotating and lonﬂ‘ltudmelly— i

moving annulus of fuel- Jaden air, confining

the same, applying heat thereto throughouta - -

given area,and thereby decomposing and burn-
ing the iuel products, substantle,lly as de-— |

serlbed
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6. The herein-described proeess that con—_i-’,

| sists in creating a retating and lono'ltudmally-f Lo
moving annulus of fuel-laden air, confining
the same and applying heat thereto through-
out a given area, thereby decomposmcr the‘-

fuel, wmtma‘ and burning the gasesand cre-:

atmcr and maintalning a vortex Wlthm said an-
nulus that prevents the escape of combustlble
products, substantlall as described.

- 90

7. The process of burmncr fuel, that consists o

fuel-laden air, applymg heat to a given area

- present practically worthless, all thereof be- | thereof, thereby joniting and burmn the fuel

roduets the resultmcr ﬂeme being delwered

from the area ot heat appllcetlonj substantmlly )

as described. |
8. The process of burning fuel that consists

in creating a Splrally-movmcr body of fuel-la-

den air or gasand therein a vortex, supplying

air to said Vertex applying and storing heat -
to and in a given area of said fuel-laden body,'

thereby causing decomposition of the fuel ele-

ments, their ignition and the burning thereof,
substa,ntmll as described.

9. The process of burning fuel, that consists

05
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in creating alon Ultuchnelly moving and whirl-

ing body of fuel-laden air, confining the same
durma' part of 1its lono‘ltudmal movement,

ITO -

applying heat to the exterior of the whirling

body and thereby decomposing the fuel ele-

ments and ieniting and burning the same while

confined, Substantlally as described.
10. The process of obtaining heat from pul-

verized fuel, that consists 1n forelbly mixing

I15

the fuel Wlth air in motion, setting up rapid '

rotation as well as longitudinal movement of

the mixture, eonﬁnmo' the body against ex-

pansion durm a, part of the transit of its

120

path of dlscha,rcre, applying heat thereto dur- -

ing its confinement and thereby llberatmg the

gases of the fuel and igniting the gases of com-

bustlon substantially as desembed

moving ‘annulus of fuel- leden air, confining

11. The herem-descrlbed process that con- 125 o

sists in creating-a rotating and loncr'1tudmally-'

the same, &pplymo' heat thereto throurrhout
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a given area, permitting the expansion of the

cases heyond said area,thereby inducing a vor-
tex and adding air, substantially as described.

- 12. The herein-described process that con-
sists in creating a rotating and longitudinally-
moving annulus of air, adding fuel thereto,
storing heat from and applying heat to a given
area of said annulus, a vortex being created,
substantially as deseribed.

13. "T'he process of producing heat from fuel
that consists in forming a rapidly-rotating an-
nulus of air and 1mpa,rt1ncr longitudinal move-
ment thereto, forcing fuel into said annulus,
confining said annulus of alr agalnst expan-
sion duri Ing a part of its lonn*ltudmal move-
ment, and permitting the expansion thereof
thereafter, thereby setting up a return-vortex
within said annulus and establishing a high

temperature in said annulus, substantmlly as

described.

14. Theprocess of obtaining heat from fuel
that consists In creating by a tangential blast
a rapidly-rotating and longitudinally-moving
annulus of combustible fluid, confining said

751,350

annulus during a portion of its longitudinal

movement, iorcmo' fuel intosaid annulus and
est‘Lbhshmo in said annulus a high tempu.: -
ture and a return-vortex subst‘mtnlly as de-

scribed.
15. Theprocessof producmﬂ’ heat from fuel

that consists in establishing a high tempera-
ture 1n a heat-retaining annulus, forcing a

combustible fluid tfmo"entmlly Into said an- -

nulus, thereby establishing centrifugal action
and a vortex, and fOI’ClbIV mixing tuel with
sald fluid, subst%ntlally as described. |
16. The process of producing heat from fuel
that consists in forming and causing the com-
bustion of a rotating lonmtudm%lly-movmfr
column of combustlbles and by the rotation
thereof producing a vortex therein, substan-
tially as deseribed. . "
In testimony wherecof 1 hfwe hereunto set,
my hand this 28th day of February, 1900.
- JOSEPH M. SCHUTZ.
In presence of—
A. C. Pauon,
M. E. GoorLEy.
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