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o UNITED STATES PateENT OFFICE.

FRIDERICH C. EBERLEY AND RUDOLPH RICHTER, OF DENVER, COLORADO.

COKE OVEN AND KILN.

SPECIFICATION forming part of Letters P_a,tent'No.QSz,OG‘&', dated J'uly_.31, 1883,
| | :Applicatinn filed April 29, '188.2. (NXo model.) - o

To-all whom it may concerw:

EE e — ———

Similar letters of reference indicate corre-

Be it known that we, FRIDERICH C. EBER- | sponding parts in all the figures. -

1.EY and RUDOLPH RICHTER, of Denver, in the
county of Arapahoe and State of Colorado,
5 have invented certain new and useful Improve-
‘ments relating to Coke-Ovens, of which the
following is a specification.

Our invention relates to an improved oven

~in which coal is reduced to coke and the heat

ro utilized, as will ' be hereinafter explained.

After the first ignition, and when the ovens
and inclosing masonryhave become heated up,

the coal in the ovens is fired by the heat of the

- masgonry. - The smoke arising finds an outlet
iz through apertures made in the arch of the
~ ovens into channels suitably located. Thegas
arising and passing outthrough side apertures
comes in contact with air from the exterior in-
troduced through suitable channels, and is ig-
.20 nited, thereby thoroughly heating the masonry
of the ovens. The products of combustion

thus produced ascend through vertical flues

into a main channel or flue, which conveys
them to the kilns in which the burning is to

25 be done. These kilns are suitably located be-
tween the series of coke-ovens, so that the heat
“given off by the surrounding masonry of the

coke-ovens, as well as the products of combus-

tion above described, is thus utilized. The |
- 30 arrangement of the flues conveying the ignited

‘oases -to the kilns is such that they may be

" taken to one kiln and then discharged into the

smoke-stack, or, if they are not spent, may be

~ carried on to another kiln, as hereinatter set
45 forth. S T :

The accompanying drawings form a part of |

this specification, and illustrate what we con-

sider the best means of carrying out the inven-

. tion.
- 40

- 6. TFig. 3is a transverse vertical section taken
45 through the smoke-flue. Fig.4isa longitudi-
~ nal vertical section of the same.

~ exterior elevation of a portion of the structure

with the parts complete. JFig. 6 is a longi-

“tudinal section on the zigzag line z ¥, Fig. 1.
so Fig. 7 is a vertical transverse section of an

ovell. “ - |

Figure 1 represents a series of horizontal |
sections of the ovens, taken on the planesl, 6,
7, and 8 in Fig. 6.  Fig. 2 represents horizon-
tal sections on the planes 2, 3, 4, 5, and 6 in Fig.

Kig. 51s an

h
L

|

1

built up of some material that will endure the
Theat, such as common hard bricks or some va-

a arve the coke-ovens. b are the brick or
terra-cotta burning ovens or kilns.. We have 55
shown the structure as built about a polygon

1 or portion thereof. The coke-ovens « are
\ ogrouped, and the Kkilns 'd lie” between the

oroups at the angles of the octagon or other
polygonal shape. Channels and flues convey
the ignited gases and heat from the coke-ovens
to the kilns, where it is utilized in burning any
desired article. _ o

In erecting the structure the foundation 1s

6:::-_

rieties of stone. When it is leveled off, the

| wall-anchors «* ¢* are placed thereon, which
‘are to receive the upright exterior bars, b b.
(See Figs. 1 and 5.) Amnother course of siml- 7o

lar material is then laid, and upon this bed the

fire-bricks forming the bottom of the channels

¢ ¢ are placed, as also the floor of the kilns d, -
which are laid in fire-clay. The covers of the
channels ¢ ¢ form the floors of the ovens ¢, and
are of fire-clay: Partitions f separate the sev-
eral channelse. The sides of the ovens a, built
of fire-brick also, are punctured by several
channels or flues. The central upright flues,
h h, (see Fig. 6,) extend from the bottom chan-
nels, ¢, to the upper horizontal flues, 9. Near

SO

‘thetop they are narrowed, and open into trans-

verse passages ¢, which have exits ¢ into the
main flues g. A loose brick or other suitable
slide is placed in the passage ¢ and moved by
a poker or tool from the exterior opening, p,
(see Fig. 2,) to open or close the passage or
exit », thus controlling the draft through the
upright ¢hannel 2. The products of combus--

tion, after circulating through the channeéls ¢, 9o

‘pass up through the flues & /.

- The ovens are arched, as shown at , and
near the top they have orifices v, which com-
municate with a series. of channels, 4 ¢, run-

ning horizontally near the sides of the ovens. 93

These channels ¢ ¢ are formed on either side of
the ovens, and the connecting-orifices V also -
enter from either side, so that the exit of gases
will be equal on each side. . Lying between -

these channels 4 4, in the partition between the 100

ovens, are air-ducts k, (see Figs. 2 and 6,)
which have communication directly with the




Q!

outside air. The bricks between the channels |
¢ ¢ and alr-duets £ are laid loose and without
cement or mortar, so that the air will low into
the gas-channels ;i and mingle with the gas.
5 T'his causes combustion, and the 1gnited gases
flow down, circulate through the bottom chan-
nels, e, and then rise thr 011011 the upright flues
I, It Will thus be seen that the entire sur-
rounding masonry of the ovens is exposed to
10 the action of the burning gases, except asmall
portion at the top. A felvent heat 1s thus
maintained 1n the ovens without a very active
fire being maintained therein. The heat will
be evenly distributed over the oven. The
15 duets £ are providedon the outside with brick
plugs or other means for shutting off the in-
gress of air or regulating the flow thereof.
Above the ovens are provided the horizon-
tal flues ¢ ¢, which convey the products of
20 combustion from the various upright flues h
to the kilns d, where the said produects are
utilized for burning bricks, pottery, terra-
cotta, &e. The communication through these
flues mfw be had to the kilns or to the smoke-
25 stack, as desired, by means of suitable gabes
or valves, to be hercinafter deseribed; md the
burning gases and other products of combus-
tion may “be received into these flues from only
one of the ovens or from several, as may be
s0 desirable, by means of the shut-off slides or
bricks 1 the passages ¢, operated as above de-
scribed. T'o facilitate the conveyance of the
products of combustion to the kilns or to the
smoke-stack, the flues ¢ are Dbranched, as
35 Shown in Fig. 1 1n the gection taken on line 7
of Fig. 6, one branch entering near the front
of the kiln d and the other entering the smoke-
stack y at the rear of the kiln. o
Acrossthe smoke-stack, above and below the
4o junction with the flue g, slides or gates s s are
provided. When the upper one of these gates
is closed, the gases, &c., may enter the kiln or
ontinue their traverse in the next set of flues
g. When the lower slide, s, is closed and the
45 upper one open, the prmhlets of combustion
will travel out the smoke- stack., When both
the gates are closed, the products continue to
circulate through the flues g, passing along
to the next stack. The flues ¢ arve 1)10V1ded
so with vertical sliding gates w w, which direct
the passage of the products of combustion.
These gates are operated from the top of the
structure. They are formed of cast-iron, and
are eoqted over with fire-clay on both Sldes |
55 for the purpose of protecting them from the
action of fire. They work in grooves formed
in the fire-brick walls of the flues y. They
are hung on chaing running over pulleys, and
the h'ee endl of the ohams 18 provided with
6o counter-weights. Those vertical slidesw which
are near to the smoke-stacks y may have their
pulleys attached thereto, while those at a dis-
tance must be provided with a frame-work to
support them. DBy means of these gatesw the
65 products of combustion may be directed either
to the front of the kiln or to the back of it |
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through the lower portion of the smoke-stack.
By means of the counter-weights attached to
the chains running over the pulleys the ready
action of the ﬂates 18 1113111*0(1 and nlemtly fa-
cilitated.

The kiln-chambers d, when formed, as shown

1n the drawings, at the corners of a polygonal
structure, are tllanﬂular in general form; but
they may have any iorm aceordi ng to the form
of the structure in which they are “located and
the situation which they occupy. An open-
ing large enough for the admission of a wheel-
bar row 18 formed i the front on the exte-
rior of the structure. Smaller openings are
formed alongside of this for the purpose of
cooling. At the rear of the kilns an opening
18 1:)10\?“1ded under the smoke-stack y, about
opposite the main door, in order to secure a
draft, when such is needed to cool off the
chamber in 2 short time. WVlle,n the burning
18 going on, these openings are to be closed by
being walled up air-tight. |

Thetops of the kiln-chambers d are pr ovided

with a number of holes, ¢ 7, to provide for ven-

tilation and reg ulation of the temperature 1n

the kilns. Caps are provided for these holes,
as shown.

The iron frames for the doors to the ovens

‘are placed 1n position and fitted tightly to the
brick-work at the proper time during the erec-

tion of the structure. -

The top 1s leveled off and finished with flags;
on which are laid tracks or ways, upon which
carts or trucks run to convey the coal to the
ovens. The ovens are charged through the
channels # from the t0p as shown. These

channels or feed-pipes o are provided with

caps or stoppers, as shown. (See Fig. 6.)

When all the parts are in place, the upright
bars b are reared and tied across the top by
the swivel-rods, as shown, in order to hold the
1ron door-plates securely in position. Thege
bars b rest upon the wall-anchors «* heretofore
described.

If moisture from the ground should inter-

Tfere with the successful working of the appa-

ratus, we over come this by placing a series of
dmlmuﬂ tiles ¢ under the masonry to carry
off the water.

The apertures v are set Obllquely in the base
of the arches «; and are inclined upward, so as
to prevent the coal, &e., from getting into and
choking them.

Structures possessing some of the features of
ours have been made having the coking-cham-
bers partially surrounded with flues, and oth-

ers having a boiler or calecining iln arranged

between two coking-ovens to receive the pro-
ducts of combustion fr om them, and have a
valve or gate in the passages from the ovens
to the kiln or ‘boiler; but we are not aware of
any having the ¢ %1‘1*311? ement and construction
herein cl&imed. .

Nothing in this application is to be consid-
ered broadly for the utilization of the waste
heat from coke-ovens, as that has heretofore
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tures of novelty in this invention are specifi-
cally pointed out in the claims.

Modifications may be made in the forms and
proportions without departing from the prin-
ciple or sacrificing the advantages of the in-
vention. |

The dr&wmgs show an octagonal form of the
structure; but this shape is by no means nec-
essary. Tt may be erected in a straight line

or with as many corners as circumstances may

dictate, having also a convenient number of
Ovens—say from two to sixteen, more or less—
placed between the kiln-ch ambers in each case.

Having thus described our invention, what
we desn*e to claim and secure by Lettels Pqﬁr
ent 18— |

1. In a series of coking-ovens and bzuking-
kilns in which the series of ovens and kilns are
arranged alternately and in octagonal or po-
lygonal form, the channels ¢, formed beneath

the floor of the ovens a, the upright flues 2 4,
leading from the channels ¢ to the upper hori-

zontal flues, g, having passages ¢, with sliding
dampers,

The fea- 1

of two subscribing wltnesses.

the ovens having passages v, com-

municating with channels ¢ ¢, the duets &, lead-
| ing from the outer air into the ehalmels, and

means for deflecting the combined gases into
the kilns at will, all combined and opelatmﬂ
substantially as Set forth.

2. In a coking-oven substantially as de--
scribed, the ovens «, having outlets o, chan-
nels ¢, ’Llld duects £, (30111111111110&‘(1110 mth the-
outer a11 the chzmnels ¢, arranged beneath the
floors of the ovens and 11%?"1110 pm"tltmns 1, the
vertical passages h, passages ¢, having sliding
dampers, the upper horizontal passages, ¢, and

d&ﬂecting-valves w w and s s, and the kilns d,

all combined and operating as and for the pur-
poses set forth.

In testimony whereof we hfwe hereunto Set
our hands, at the city of Denver, Colorado,
this 15th day of March, 1882, in the pr esence

FRIDERICH C. EBERLEY.
RUDOLPH RICHTER.

Witnesses:
CARL. BRUEHNE,
I‘RED HIELW[BYI R
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