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Zo all whom it may concern :
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- boxes by meansof blasts; butin all such cases,
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Be it known that I, WILLIAM WESTLAKE,
a citizen of the United States, and a resident of
the city of Brooklyn, in the county of Kings

and State of New York, have invented new |

and useful - Improvements in Feeding Fine
Fuel, of which the following is a specification.

My invention is an improvement in appa-
ratus for burning solid fuel; and the same
consists in reducing the said fuel to an im-

palpable powder and carrying it directly |

from the reducing apparatus to the fire-
place and burning it in connection with jets
of air or steam, or both, substantially as de-
scribed hereinafter, so as to thoroughly con-
sume every particle of the fuel without waste,
and without the formation of cinders, and so
as to secure an intense heat and rapid com-
bustion. R o

In the drawings, Figure 1 is a sectional ele-
vation showing an apparatus for carrying out
my invention in connection with the furnaces
of two steam-generators. Fig. 2 is an eleva-
tion in part section showing a modified form
of apparatus. Fig. 3 is a sectional elevation
llustrating one form of pulverizer. Figs. 4
to 8 are sectional views illustrating different
forms of injectors.

Various apparatus have been devised from
time to time with the view of burning fine fuel,
as contradistinguished from the coarser fuel or-
dinarily burned upon beds or grates, and such
fine fuels have been introduced into the fire-

as far as I am aware, the fuel, while much
finer than that ordinarily used upon beds and
grates, has been much coarser than I have

found could be practically and economically

- employed. For instance, it has been,in whole

4.0

45

or in part,in the form of fine grainsor meal.

I have found that a much better and more
economical effect can be produced by substi-
tuting for the meal fuel heretofore employed
fuel in the shape of an impalpable powder or
dust so fine that it will float readily in the air,

‘but with little tendency to descend, in which

~condition it will burn with great fierceness
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and rapidity, giving off an intense heat, and
the ash will be in such a fine condition that it
will be carried with the blast.

Owing to the extreme fineness of the fuel

}

which I use in carrying out my invention, it
would be almost impracticable to reduce the
coal to its powdered state and then transport
the powder and make use of it at different
points from that where it is manufactured, in-

asmuch as it will escape from the crevices of

ordinary vessels, and in the process of trans-
fer from one vessel to another,with such inju-

‘rious effects as in many instances to debar its

use.
To secure the advantages of employing the
fuel in its finely-divided state and avoid those

‘Incident to its transportation and transfer, I
combine with each furnace suitable means

whereby a comparatively coarse fuel is pul-
verized,and the finer impalpable portionsonly
carried from the pulverizer into the furnace.

In order to illustrate my invention, I have
shown in the drawings pulverizing apparatus
and furnaces and burners or injectors of cer-

tain forms; but I do not limit myself to these

constructions. .
The pulverizer may consist of one or more
machines, A. As shown, each machine con-
sists of a hopper, B, containing fine coal-as,
for instance, pea-coal—and two receptacles, C
C, from which the coal flows through suit-
able channels 1n front of nozzles a o, commu-
nicating with pipes b, through which super-

heated steam at a high pressure flows to the

sald nozzles. The nozzles ¢ a'arearranged in
line opposite each other within achamber, X,
and the steam-jets striking the particles of
coal carry them from opposite sides and
agalnst each other with great force, so that

‘they are thereby reduced to a fine impalpable

powder.
The chamber X communicates with a tube,

D, leading toareceiver, E,and also with a chute
or spout, ¢, so that the blast resulting from
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the inflowing jets will carry the finest portion

of the fuel np the tube D into the receiver,
while any coarser portion which fails to be re-
duced will pass through the chute ¢ to a case,
F, communicating with an elevator, G, by
means of which the particles will be carried

above and deposited in the hopper B. When

two machines A are used, one hopper and

one elevator may be common to both, asshown

in Ifig. 1. | | |
Where the elevator is necessarily at a dis-
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tance from the casing I, a gpiral conveyer re- | burning of coarse particles would result in

volving in a tube, H, may be used to carry
the particles to the foot of the elevator, as
shown in Fig.2. In either case thereis a con-
5 Stant circuit of the fuel until it is reduced to
an 1mpalpable state, and all impalpable par-
ticles are carried as soon as formed into the
receiver K.
From the receiver a pipe, I, leads to an in-
10 jJector, K, within or extending into the fire-
place Y, and suitably constructed to receive a
jet of highly-compressed steam orair, or both,
and also a stream of the fuel-dust, which is car-
ried by the air-jet, and therewith, into the fire-
15 place and burned, the air or steam supplying
the carbon with sufficient oxygen t¢ insure a
-thorough combustion. | |
- Different forms of injectors are shown in
Figs. 4 to 8, Inwhich d is a nozzle or tube coni-
- 2¢ municating with the tube I, and contracted
either to form a circular end, as in Figs. 4 and
8, or a flat spreading end which will disperse
the particles, as in Figs. b, 6, and 7, and into
the nozzle d projects the steam or air pipe e,
25 arranged In such manner as to direct the jet
to the mouth of the nozzle d.
- When both steam and air are used, the
steam-pipe ¢ 1s inserted within a nozzle, f, ex-
tending into the nozzle d and communicating
30 with the air-pipe g, as shown in Fig. 8. By
this construction the fine dust is caused to
flow into the nozzle d around the nozzle f,
from which a combined jet of steam and airis
directed against the dustand carriesit through
35 the nozzle d into the furnace. Suitable cocks
are arranged in the pipes to regulate the flow
of the steam and air. |
One, two, or more injectors may be arranged

SO as to carry the dust-fuel into each fire--|

10 place, and the bed J of the latteris preferably
- provided with a transverse rib or projection,
h, against the inclined side of which the in-
flowing jets are forced, so as to thoroughly
mingle the powder and the gases and distrib-
45 ute them through the combustion-chamber,
thereby aifording an abundant supply of
oxygen to each particle of carbon.
Where there are two or more boilers, the
pipes I, for supplying each boiler or fire-place,
50 all extend to a single receiver, B; but in some
instances it may be preferable to use a sepa-
rate receiver for each generator, as shown in
Kig. 2.
1t will be seen that by combining the pul-
55 verizer with the generator or furnace to be
heated I am enabled to carry the finest par-
ticles of dust, which it would not be practica-
ble to transport directly into the fire-place,
and that 1 can operate repeatedly upon the
60 fuel, gradually reducing it to an impalpable
powder without loss, and without using any
portion except the finest particles, which are
in the best shape to be most effectively con-
sumed and to result in the most intense com-
65 bustion. The use of the finest particles of

the fuel 1s essential to a perfect result, as the |

imperfect combustion and cinders.  To pre-
vent the coarse particles from being carried
into the receiver E, I reduce the upward blast
in the pipe D in any suitable manner, sothat
the coarser particles will not be carried by
the blast, but will fall back and be reconveyed
to the hopper. - |

The force of the steam-jets from the noz-
zles a «" may suffice to carry up the fine fuel;
but I prefer to use a moderate blast of air or
steam at, say, about twenty pounds pressure
1ssuing through a nozzle, 4, in the pipe D,
whereby only a slow current is created, so that

only fine powder will be carried to the re-

celver and to the fire-place. In this respect
my invention differs from other modes of burn-
Ing fine fuel, and in which coarse and fine
particles are mixed together and carried to
the fire-place. | o

_ In some instances the receivers E may be
dispensed with and the fine fuel may flow di-
rectly from the pulverizer to the fire-place.

It will of course be important in many c

cases to line the combustion-chamber with
fire-brick or other refractory substance.
Although I have shown the invention in
connection with steam-generators, it may be
employed wherever it is necessary to secure
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a2 high heat by the combustion of fuel, and for

portable as well as stationary generators.

I do not herein ¢claim the method of making
use of solid fuel herein described, but reserve
1t for a separate application under the office
rules. |

Without limiting myself to the precise con-
struction and arrangement of parts shown, I
claim-—

1. The combination, with a fire-place, of a

pulverizer counstructed to reduce fuel to a
finely-divided condition, and a pipe or conduit

leading from the pulverizer to the fire-place,.

and means for directing a jet of steam or air,
or both, with a stream of the divided fuel, into
the fire-place, substantially as set forth.

2. The combination, with a fire-place, of a
pulverizer constructed to reduce fuel toafinely-
divided condition, a conduit leading from the
pulverizer to the fire-place, means for forcing
a jet of air or steam into said conduit, a hop-
per for supplying the pulverizer with the fuel
to be divided, a receptacle into which the
coarser particles of the divided fuel are re-
ceived, and a conveyer between the said re-
ceptacle and the hopper, substantially as set
forth.

- 3. The combination, with the fire-place, re-

| ceiver for fine fuel communicating with the

fire-place, and pulverizer, of means, substan-
tially as described, for conveying the finest
particles only of fuel from the pulverizer to
the receiver, for the purpose set forth.

4. The combination, with a fire-place, of a
pulverizer,areceiver with whichthe pulverizer
communicates, means for foreing a jet of air
or steam to carry only the finer particles of
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- the fuel intothe receiver, and aninjector com- | a bed provided witha projection against which
- municafing with the fire- -place and with the | the inflowing stream is directed, substantially
receiver, substantially as set forth. | as set forth.
5. The combination, with a pipe or channel In testimony whereof Thave mgned myname 15
5 communicating with a device for pulverizing | to thisspecification inthe presenceé of two sub-
solid fuel, of a nozzle extending into the fire- | seribing witnesses.

place, and steam and air pipes communicating | - |
with sald nozzle, substantially as set forth, | WILLIAM WESTLAKE.
6. The combination, inafire-place, of a noz- Witnesses:
10 zle or conduits for supplymg 1t with impalpa- DANTEL E. DELAVAN,

ble fuel, and a jet of air or steam, or both,and | THOMAS KEECH.
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