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UNITED STATES PATENT OFFICE.

LEVI STEVENS, OF WASHINGTON, DISTRICT OF COLUMBIA.

IMPROVEMENT [N PROCESSES AND APPARATUS FOR UTILIZING IN FURNACES THE GASES FROM
COKING COAL,

Specification forming part of Letters Patent No. 221,259, dated November 4,1879; application filed
) April 4, 1879.

To all whom it may concern :

Beit known that I, LEVI STEVENS, of Wash-
ington, in the District of bolttlnbla, have in-
vented certain new and useful Improvements
inProcessesand Apparatus for Utilizing in Fur-
naces the Gases Arising from Cokmg Coal;
andIdoherebydeclare the following tobea full
clear, and exact deseription thereof reference
being had to the accompanying drawings, of
which—

Figure 1 is a perspective view, showing my
improved gas-furnace connected to a series of
coking-cells, from which its supply of gas is
derived, and also to a drier, whereby it is ap-
plied to the purpose of drying the coal used
in the said coking-cells; Fig. 2, a horizontal
section of the coking-cells and escape-flues,
taken on the line # x, Fig. 1; Fig. 3, a vertical
central section of the gas-furnace and drier, on
the line y v, Fig. 1; I‘lo 4, a vertical section
on the line # 2, blg. 33 I<19,. 5, a horizontal sec-
tion of the furnace on the line & #/, Fig. 3;
and Fig. 6 an enlarged detail view.

My invention relates to a furnace for con-
suming the gases generated by coking coal
within close chambers, in such manner as to
produce very intense heat, which may be ap-
plied to a variety of purposes.

I shall describe my furnace in what I deem
to be its most important sitnation—namely,
in its relation to the apparatus which I employ
for the purpose of carrying into effect my im-
proved process of coking cml for which Let-
ters Patent of the Unlted Stwtes No. 196,714
were granted to me October 30, 1877. In thls
apparatus it performs the important office of
consuming the gases generated within my cok-
ing-cells, and of supplying to the drier the heat
necessary to dry the coal before it is charged
into the cells. Thus the system and economy
of the apparatus would obviously be incom-
plete withont it. Nevertheless, it is evident
that the supply of gases for its consumption
might be derived ﬁom chambers wherein coal
is coked by other processes than mine, and,
.moreover, that the resulting heat might be ap-
plied to other purpeses than that of drying
coal, (as for roasting ores, for example;) and I
. theretme do not llmlt myself, so far as the in-

dependent details of my furnace are concerned,
to the precise association shown iu the draw-
ings.

My invention consists in utilizing the gases
arising from coking coal for fuel in furnaces
by conveying the said gases from the cells or
chambers wherein the coking is in progress
into a chamber adjacent to the furnace, then
driving them with great force into the interior
of the mrmce, and there causing them to en-
counter atmospheric air, \Vhereb) they burst
spontancously into ﬂame and develop great
heat, susceptible of application to drym(r the
coal rmd other purposes.

It farther consists in applying the gases
arising from coking coal to the purpose of dry-
ing the coal, preparatory to coking, by convey-
ing the said gases from the cells or chambers
wherein the eoking is in progress into a cham-
ber adjacent to a furnace, and then causing
them to encounter atmospheric air, whereby
they spontaneouslyignite, developing products
of combustion of nreat heat and finally con-
veying the products of eombustion so devel-
oped through the drier; and it consists also
in various details of construction, all as here-
inafter more fully set forth.

In the drawings, A represents the cells, with-
in whiech coke is formed by my process, above
referred to. These cells, which communicate
with each other through numerous passages
in their walls, and which are discharged and
recharged in alternate sets at stated intervals,
are each provided with passages ¢ at their up-
per end\, which lead into a common flue, %.

By my process, when in full operation, one-
half the cells taken alternately contain mate-
rial in a stage advanced toward complete con-
version into coke, and the remainder contain
material undergoing the first half of the pro-
cess.

The passages ¢ are all provided w1th damp-
ers I, and by means of these only the cells con-
taining material in its later stage of coking
are allowed to communicate with the flae %,
thedamperstotheremaining cells being closed.

From the flue k the gases pass by way of the
pipe m into the chamber B, sitnated immedi-
ately in front of the furnace C.
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A line of conical apertures, i, lead from the
chamber B throagh the front walliof the {ar-
nace C into the interior of the said furnaee,
and o superheated:steam: pipe, o, entering the
chamber B from without, extends across: the
interior of the same in line with the apertares
7, with small tubes p projecting fromit, one
into each aperture, thus forming a series of
ordinary steam-injectors.

The interior of the furnace is of the rever-
beratory  design, and - extending entirely
through the bridge-wall from one side of the
farnace to the: other, and opening at cach end
to the. exterior air is the rectangular passage
¥ Communicating with this passage, or, more
properly speaking, forming a  continuation
thereof, is the rectangular chamber #/, which
extends’ horizontally beneath the bed of the
furnace as far forward as thie front of the in-
terior.

The length of the' chamber:is-equal to-the
breadth of the interior of the furnace, as indi-
cated by the dotted lines in Fig. 5.

Close to the forward endiof the chamber 17,
and extending upward through the bed of'the
furnace, arcair-passagess, one inline with each
of the conical apertures n.

The operation, thercfore, is as follows: The
communication between the coking-cells and
the chambér B having been openecd by means
of thedampers, and thesteam-jetsset in action,
the gasesiare driven with great force into the
interior of the furnace through the openings n,
and immediately encounter a current of atmos-
phieric air entering from without by way of the
passages ¥ s, when ‘they burst inte flame;
burning with extreme violence and developing
a heat of very great intensity. The hot pro-
ducts of combustion emanating from the fur-
nace may be utilized for any of the ordinary
purposes. In my coking apparatus I admit
them by way of a passage, t, into my coal-drier
D, through which they pass upward, asthrough
a chimney, encountering in their progress the
coal, which is cansed to descend gradually by
means of sloping shelves projecting from op-
posite walls of the said drier, such shelves
giving to it a zigzag direction, and thus re-
tarding the velocity of its descent.  After
striking against the under surfaces of the
shelves and heating them and passing between
and over them, thus acting upon the pnlver-
ized coal in every possible situation, and de-
priving it of every trace of moisture, the pro-
duets of combustion finally escape through
openings in the upper part of the drier to the
open air.

In this application of my farnace I locate
the superheater 1§ in a chamber, I, by itself,
within the drier, and cause all the products
of combustion to pass through this chamber
in their course to the body of the drier, and

thustoimpingeagainstthesuperheater. Steam
is conveyed to the superheater from: a genera-
tor (not shown) by means of a pipe, , and
passes out by way of the pipe o, before referred
to. .

What I ¢laim:as new, and desire to secure
by Letters Patent, is—

1.: The method of utilizing the gases arising
from coking eoal for fuel in furnaces, whiel
consists in conveying said gases from the cells
or chambers wherein the coking is in progress
into a chamber adjacent to the. furnace, then
driving them with great force into . the inte-
rior of the furnace, and: there causing: them to
encounter a current of atmospherie air, where-
by they burst spontaneously into flame, and
develop great hieat, susceptible of application
to drying the coal and to other:purposes, sub:
stantially asispecified.

2. The method herein described of applying
the gases arising. from coking coal to the pur:
pose of idrying the coal preparatory to coking;,
which . consists in conveying the said gases
from the cells or ehambers wherein the coking
is in progressinto a chamberadjacent to: a fur:
nace, then driving them: with great foree into
the interior of the furnace, and there causing
them ‘to encounter atmospheric air, whereby
they spontaneously ignite, developing products
of combustion of great heat, and finally con-
veying the products of ‘combustion so devel-
oped throungh the drier,snbstantially as speei-
fied. .

3. -An: apparatus: for .consuming: the gases
generated by coking coal, consisting of an aux-
iliary e¢hamber, B, into which the gases from
the coking-cells arve conveyed by means of .a
pipe; a series. of superheated-steam injectors,
o u p, by which the gases are forced from said
chamber into theinterior of a furnace, and the
air-passages 7 7/ s, by means of which air {rom
without the furnace is brought into contact
with theinjected gases,and in which the super-
heater, which actnates the steam-injectors, is
situated in the line of passage of the hiot pro-
ducts of combustion developed by said furnace,
substantially as described.

4. In a gas-farnace, C, the rectangular pas-
sage 7, extending completely through the
bridge-wall ¢, orizontal chamber ¢, lying le-
neath the Led of the furnace and forming a
lateral continuation of the passage 7, and ver-
tical ports s, leading from the chamber 2’ to
the interior of the furnace, in combination with
a series of superheated - steam injectors, by
whieh the gases from coking-cells are forced
into said furnace, substantially as described,
and for the purpose set forth,

LEVI STEVENS,

In presence of—

Jxo. G. TAYLOR,
EUGENE A. MILLS,




