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UNITED STATES

PATENT OFFICE.

ALBERT DICKINSON SHREWSBURY, OF CHARLESTON, WEST VIRGINIA,
. ASSIGNOR TO THE AMERICAN BY-PRODUCT AND COKE OVEN COM-

PANY, OF SAME PLACE.

COKE-OVEN.

SPECIFICATION forming part of Letters Patent No. 528,602, dated July 24, 1894.
Application filed April 10, 1894, Serial No. 507,048, (No model) :

.o all whom it may concern:

Be it known that I, ALBERT DICKINSON
SHREWSBURY, & citizen of the United States
of America, residing at Charleston, in the

5 county of Kanawha and State of West Vir-
ginia, have invented certain new and useful
Improvements in Coke-Ovens, of which the
following is a specification.

_The main object of my invention is to pro-

ro vide for an even and uniform distribution of

the air over the surface of the coal, in a coke

oven, and, at the same time to heat the air

beff)re introducing it to the surface of the
coal,

15 The other objects and details of construe-
tion of all the parts are fully described here-
inafter., :

. For carryingout the first part of my inven-
tion I providea second dome forming thereby

2o an 1ntermediate chamber, communication
with the oven itself or coking chamberbeing
brought about by holes at certain and equal
distances apart, and uniformly distributed in
tl_le_second, or inner dome. This chamber is

25 divided in such a manner as to allow the air
to beadmitted, necessary for combustion, into
one half of the chamber, and from the second
half of this intermediate chamber, leads a
braneh pipe which is connected with the main
conduit into which the gases formed during
combustion, are drawn off by an exhauster
and condensed, forming thereby the several
by-produets which exist in the manufacture
of coke.

35 | My invention alsoincludes means for cool-
ing and condensing the gases in the conduit
thereby forming the by-products.

In the drawings:—Figure 1, is a vertical
sectional view of my improved coke oven.

40 Figs. 2, 3, and 4 show modifications. Fig. 5,
is a plan view, Fig. 6, is a view of a detail.

The oven A may be of any desired form,

,30

either round, rectangular or square, and has

an upper or outside dome and a lower or
45 inner dome, marked 2, forming suction cham-
. bers 3 and 3’ between them.

In order to charge the oven, the opening 4
is carried down the space going through the
suction chamber and into the oven similarly

50 lined with fire bricks as is the oven itself.
The usnal means for charging the oven and
stopping up the door may be employed.

The inner dome is perforated thronghout
its extent, and the holes 5 must be at regular
distances apart,and so arranged thatthrough 55
all of them a uniform draft can be obtained,
at oneand thesametime. Thisintermediate -
chamber, in Figs. 1, and 3 is'divided equally
into two parts 3, 8’ by a central wall in line
with the opening 4. The air is admitted in 6c
one side and is thence drawn down through
the holes, as indicated by arrows, into the
combustionchamber and there mixes with the
gases and is drawn off through holes in the
other half of the dome into the other half of 63
the chamber 3’ by an exhauster and passes
out by a branch pipe 6, and thence into the
main gas flue 7, connected with the exhauster
8, from which the flue leads to a condensation
plant of any desired form. The air passing 7o
through the intermediate chamber and into
the oven, as described, becomes heated before
entering the combustion chamber and by this
means the oven does not become cooled down
by cold air entering. _ 75

It is of great importance that the outlet
branch pipe 6 should be of a larger diameter
than the inlet 9 to allow for the expansion of
gases. In this branch pipe or outlet 6 is
placed a damper in order to regulate the draft 8o . -
or to shut off the draft entirely, thereby not
interfering with the exhauster that would be
required for other ovens in blast at the same
time. By this arrangement the suction draft
is uniform throughout the entire area of the 85
coal bed, and the coal being coked gives the

gas from one part of the oven an equal op-

portunity to escape as from any other part.
This results in a uniform action throughout .
the oven during the entire process of thecon- gc
version of the coal into coke, and brings about

a uniform grade of coke, in color, weight and
density, and prevents the oven from becom-
ing hotter in one part than it is in another.

It is a well accepted fact that through the in- g5
ability to obtain a uniform heatin ovensnow

in use, coal is imperfectly coked and when an
oven is drawn, a portion of the coke may
come out black, showing a want of regular

heat throughout the oven. This black coke, 1oo

or badly coked coal must be thrown on one
side, and becomes so much loss, for it can be
all used only when the coking process is per-
fect, and the coke is drawn from the oven all
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alike. The process of coking cannot be con-
tinued beyond a certain length of time in
order to make up for this imperfectly coked
coal, but must be drawn out to produce a
certain grade of coke, for if this continuation
be allowed, that which isalready coked would
begin to burn away, the carbon being con-

sumed; hence the necessity of a uniform heat

for the process of coking and which in my in-
vention I am able to bring about.

In Fig. 2,1 have shown modifications of
Fig.1,theintermediate chamber being formed
by separate arches. Also’in Figs. 3 and 4,1
have shown supplemental chambers, formed
by arches or domes above the intermedi-
ate chambers and communicating therewith
through a series of holes. These still far-
ther modify and regulate the draft.

In Fig. 3 the supplemental chamber is

shown on the exhaust side only, and Fig. 4,

shows how it may be applied on both sides
when the exhaust is.through an undivided
intermediate chamber.

In Fig. 6 a part of the exhaust pipe 7 is
shown in section showing the trap 25 and the
cooling coil.

Steam pipes 10 lead to the bottom of the
oven and these have nozzles for introducing
steam jets into and through the coal bed.
All bituminous coals contain more or less sul-
phur in the form of sulphide of iron, or iron
pyrites, and this moistening of the coal by
steam, eliminates more readily the sulphur,
and forming therveby sulphureted hydrogen
gas, and practically{produces a coke free of
sulphur; it is not used for the purpose of
combustion. Within the oven at proper
points I arrange electro positive and electro
negative elements connected with suitable
circuit wires. The purpose of these elements
is to secure a galvanic action within the
oven to so act on the gases that they may be
purified in such a manner that the chemical
combination, arising from the decomposition
of the various elements during the process
of coking, may Dbe brought about more
readily,and increase the amountof ammonia.

Other electro positive and electro negative
elements are arranged in the main flue as at
13, near the cooling device where all the gases
pass after leaving the oven and a further ex-
traction of the by-produects takes place, unit-
ing in a chemical action gases that mighthave
passed out of the oven in a free state and so
on into the main conduit.

The exhauster isindicated at 8 and the pipe
16 leading therefrom to the condensation
plant, not shown, I have provided means for
cooling the gas in the main flue just before it
reaches the exhauster in order to condense
the ammoniaand tarcontained therein. This
cooling means consists of a eoil or series of
ammonia or brine pipes 17, intersecting the
main gas flue in front of the exhauster and
any suitable form of trap (I'ig. 6) may be used,
or catch pan arranged for collecting any of the
by products drawn from the gas.

523,602

Ido not wish to limit myself to any particu-
lar coil of pipes nor to any particular series
or form of trap, the essential principle being
that the cooling device be arranged at a point
in front of the exhauster. Two sets of cool-
ing and condensing apparatus and traps may
be employed so that one may be cleaned
while the other is in operation. For this pur-
pose, the conduit 7 is divided at 18 and each
branch has a separate cooling coil and sepa-
rate exhauster; both branches reunite at 16
to the pipe leading to the condensation plant.
It will be understood also, that the trap is in
each branch and that a suitable valve is lo-
cated at the junction of the branches, to ad-
mit the current to one or the other of the
branches.

By this apparatus the maximum effect is
secured both in the production of coke and
in the recovery of the by-products for it will

‘be clear that the uniform draft secured by

the arrangement of the two domes and the
suction chamber will secure an even distri-
bution of the draftand a complete coking op-
eration, while the action of the electro posi-
tive and electro negative elements together
with the cooling apparatus effects the com-
plete recovery of the by-products.

I do not need to use two exhausters as by
providing a suitable valve at 18 and an ex-
hauster in the pipe, 16, the gas may be drawn
through either branch while the other is be-
ing cleaned.

The exhauster mentioned herein is also a

“draft controller as by it the draft through the

oven is made more or less,

I claim—

1. In a coke oven, an intermediate chamber
in. the upper part of said oven, a division
therein forming two parts, an air passage from
the outside opening into one part of said
chamber, an exhatust opening into the other
part of said chamber and a series of pas-
sages between said oven and both parts of
the intermediate chamber, substantially as
described. ‘

2. In a coke oven, an inlermediate chamber
in the upper part of said oven having com-
munieation with the interior of said oven,
through a series of evenly distributed holes,
asupplemental chamber communicating with

‘the intermediate chamber, through a series

of holes, an exhaust passage communicating
with the supplemental chamber, and an air
supply pipe, all substantially as deseribed.

3. In combination, with a coking oven, a
main gas flue having branches both connected
with the exhaust, and a eooling device and a
trap in each branch, substantially as de-
seribed. ‘

In testimony whereof Laffix my signaturein
presence of two witnesses.

ALBERT DICKINSON SHREWSBURY.
Witnesses:

HeNRY E. COOPER,
MARGARET V. COOPER.
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