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UNITED STATES

PATENT OFFICE.

MATHEW E. ROTHBERG. OF CLEVELAND, OHIO.

COKE-OVEN.

No. 804,0583.

Specification of Letters Patent.

Patented Nov. 7, 19085,

Application filed April8, 1906, Serial No. 254,559,

To all whom it may corncerm:

Be it known that I, MaTarEW E. ROTHBERG,
a citizen of the United States, and a resident of
Cleveland,in the county of Cuyahogaand State
of Ohio, have made a certain new and useful In-
vention in Coke-Ovens; and I declare the fol-

lowing to be a full, clear, and exact descrip-
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tion of the same, such as will enable others
skilled in the art to which it appertains to make
and use the invention, reference being had to
the.accompanying drawings, and to charac-
ters of reference marked thereon, which form
a part of this specification. |
The invention relates to coke-ovens of the
horizontal open-end type, having heating-flues
in the walls between the coking-chambers;
and it consists in the novel construction and
combinations of parts, as hereinafter set forth.
Inthe accompanying drawings the invention
is illustrated to show the battery of coking-
ovens symmetrically with reference to a me-
dian vertical plane indicated by the line 6 6.
Figure 1 represents vertical longitudinal
half-sections taken, respectively, through the
coking-chamber A and through the heating-
flues in the partition-walls, Ifig. 2 represents
various horizontal half-sections taken on the
lines 11, 22, and 3 3, Fig. 1. IFig. 3 repre-
sents various vertical sections taken on the
lines 4 4, 5 5, Fig. 1, and also a face view of
part of the oven-front; and Kig. 4 represents
an arrangement of a fan in connection with
flues and pipes for effecting a circulation of
air, the parts being in plan view.
Section 1 1 is a horizontal half-section
through a coking-chamber and partition-wall
heating-flue. Section 22 is a horizontal half-

section through the combustion-chamber un-

der an oven and through the air-inlet cham-
ber under a partition-wall flue. Section 3 3
is a horizontal half-section through the air-
inlet flue above an oven and partition-wall flue.
Section 4 4 is a vertical transverse section
through an oven, a vertical off-gas flue, a top
air-inlet flue, and a main draft-flue, and sec-
tion 5 5 1s a vertical transverse section through
an oven, a partition-wall flue, combustion and
air-inlet chambers, cooling-flues, and passage
in the foundation. |

In the drawings, the letter A designates the
coking-chambers or ovens extending longitu-
dinally and opening on each front; B B’ B’
B® B!, heating-flues in the walls Z between
the coking-chambers, there being two sets ot
such heating-flues separated by the vertical
median transverse partition ¢ in each wall;

| C, combustion-chambers under each oven or

coking-chamber; D, a hot-air-inlet chamber
under the heating=flues; E, upper air-inlet
flues over the heating-flues B* and ovens A;
T, vertical ** off-gas ” flues; (&, the main ofi-

oas flue leading to the stack; H, cooling-flues

extending transversely under the combustion-
chambers and hot-air-inlet chambers; J J',

passages extending transversely in the foun-
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dation and having offsets 11’ for access to the

stack-draft dampers; K X' K openings for
burners: 1.1/, air-flues; M M’, small vertical
flues; N, small openings into the combustion-
chamber C: P P’ P* P?, valved openings 1n the
wall heating-flue; R R’ R* R?, dampers; S, a
suction-fan: T, suction-pipes in connection
therewith; T' T% air-discharge pipes also in
connection with the suction-fan; U, a gas-flue;
V., a gas-main; W W', gas-feed pipes; X X/,
burners: Y, acommon or yoke flue of the cool-
ing-flues, and O O’ dampers for {the stack-
draft. -

The operation isas follows: The gases liber-
ated from the charge of coal in the ovens A
pass off through the gas-flues U, extending
from the upper middle part of each oven to
the gas-main V, by which they are conducted
in the usual manner to a condensing-house for
the removal of tar and ammonia. The gases
are then returned to the ovens by piping,
which is in connection with the feed-pipes
W W', from which they flow to the burners
X X’'. These burners communicate through
opening b in the front wall with combustion-
chambers C, which extend under theoven from
its front ends to its middle portion, being sep-
arated therefrom by a horizontal hearth-par-
tition . In the operation of coke-ovens the
high temperature necessary for coking 1s com-
municated to the brickwork to such a degree
that the oven-foundations would be injured
were not some means provided for abstracting
the heat from the brickwork below the ovens.
For this purpose the cooling-flues H are ar-
ranged in horizontal series below the combus-
tion-chambers. These cooling-flues are each
open at one end to the atmosphere and at the
other end connect with a common or yoke flue
Y, whereby all the cooling-flues of one bank
of ovens are brought in connection with a suc-
tion-fan S. These cooling-
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Aues extend trans-

versely under the entire bank or battery of -

ovens and by means of the suction-fan acting
in connection therewith through the suction-
pipe T and the discharge-pipes T' T" air 1s

 kept constantly circulating through the brick-
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work under the ovens.
the series of transverse flues becomes heated
in its passage and is forced by the suction-
fan through the discharge-pipes T' and T? into
the air- ﬂues L and L/, which extend trans-

versely through the front portion of the base-~

ment-work throuo*hout the lenoth of the bat-
tery and communicate with the small vertical
flues M M’, which extend upward to the air-
inlet chambers D under the partition-wall
flues B".. From the air-inlet chamber D the
heated air passes through a series of small
lateral openings N into the combustion-cham-
ber C, where it becomes mixed with the gas
from the burner for combustion.
products of combustion pass along the cham-

ber C until near the center of the oven, where

they pass through the short tranfsverqe flue B

to the series of hea,tm o-flues B’ B B° B*in the

partition - wall between the oven-chambers.
By these flues, which are of reverting form

communicating at alternate ends, the heated
gases and smoke are conducted back and forth

and upward through the partition-wall in such
a manner as to distri bute the heat throughout
this side of the oven. 1
upper flue B, which is about level with the
top of the oven, the gaseous products of com-
bustion pass down thmuwh the vertical flue
F to the main off-gas flue Gr, which extends

transversely throucrh the central portion of

the foundation and serves to conduct such
products to the stack. Normally the revert-
1ng-flue in the partition extends from the trans-

verse flue B near the middle of the oven-wall

horizontally along the portion B’, thence re-
versely along the horizontal flue B? thence
forward again along the horizontal flue B’ and
then again reversely along the horizontal flue
B toward the middle, where it communicates
with the off-gas flue: but the vertical air-flues
M extend. upward through the front of the
partition-wall and communicate with the front
ends of the horizontal reverting-flues. except
when the dampers R and R’ are closed, as in
such normal position. Should it be quulred

to operate an additional burner, as at K, the

damper R is pushed in to open the alr- ﬂue P
to maintain proper combustion. If it should
be required to operate burners near the upper
portlons of the partition - walls—as, for in-
stance In producing combustion in the flues
——such burners are introduced at K? and air
1s supplied by means of the top air-inlets E,
which bring air through the top of the oven
downward to the points of combustion. For
the most part the damper R’ will be closed.
Should it become necessary to reduce the tem-

- perature 1n the flues B® and B this damper
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should be opened, allowing some of the off-
ogases to pass dlrectly from the flue B’ to the
flue B-. The dampers R” and R® are designed

to be normallv open; but they will be found

useful in regulating the ﬂow of these heated

gases should occasion require.

The cold air entering.|

The heftted-

From the end ot the

804,053

Near the junction of the sas-exit flues F

with the main off-gas flue G dampers are pro- -

vided, as at O O, which are used for estab-

hshmcr umformltV of the stack-draft in the

var ious ovens. As these important dampers

are 1n the lower middle portion of the inte-
rior of the structure, the transverse passages
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J 1n the foundation, parallel to the main draft-

flue,; are arranged to facilitate their ready ad-
justment. The oeneral form of each battery
of  coke-ovens is rectangular, the coking-
chambers extending throuoh from front to
front ]onmtudmally and the cooling-flues in

the basement portion extending transversely

from end to end. The combustion- chambers,
heating-flues, air-inlet flues, and off-gas flues
are wmmetrlcally arranged with reference to
the median plane. Each battery has for com-
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bustion purposes a main lower system of air-

inlet flues and a system of top air-inlets.
Adjacent batteries are designed to be com-
bined with a single suction- fan operating the
cooling-flues of both batteries. -

Havmcr thus described my invention, what
I claim, and desire to secure by Tetters Pat-
ent, 15—

1. A coking-oven having in combination a

QO

series of adjacent cokmﬁ'—chambers reverting

‘heating-flues in the snde walls of the (:,okm{r—

chmmbers a transverse stack-draft flue in the
foundation at one end of said heating-flues,
vertical off-gas flues connecting said stack-

draft flue Wlth sald heatmﬂ’-ﬂues a transverse.
alr-supply flue in the founda,tlon parallel to

sald.stack-draft flue and at the other end of
said heating-flues, and combustion-chambers
under the ovens and having connection with
sald air-supply flue, substantially as specified.

2. A coking-oven having in combination
horizontal reverting heating-flues in the side

walls of the cokmcf chamber a transverse
stack-draft flue 1n the toundatwn at one end
of said heating-flues and having connection
therewith, a transverse alr-supplv flue in the
ioundatlon parallel to said stack-draft flue
and at the othel end of said heating-flues, an
alr-inlet chamber under the heatmcr-ﬂues hav-
ing connection with said air-supply flue and
a,;combustion—chambe—r under the oven having

a-pertorated dividing-partition between it and’

sald alr-inlet chamber, substantially as speci-

fied.
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3. A coking-oven having in combination a

serles of adjacent coking-chambers. horizon- |
tal reverting heating-flues in the side walls of
the coking-chambers, a transverse stack-draft

flue in the foundation, vertical off-cas flues

connecting sald stack-draft flue with said heat-

ing-flues, a transverse air-supply flue below

the oven parallel to said stack-draft flue, com-

bustion-chambersunder the ovens baving con-
nection with said air-supply flue, coolmﬂ' flues

1in -the floor of the oven open at one end to
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the atmosphere, and means for establishing a

| circulation of air throucrh sald coohno‘—ﬂues

130
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and air-supply flue in communication with the

combustion-chamber, substantially as speci- |

fied.

4. In a double-front coking-oven, the com-

bination with longitudinal open-end coking-

chambers extending from front to front, heat-
ing -flues in the side walls of sald coking-
chambers extending from front to middle,
and combustion-chambers under said coking-
chambers and in communication with said

heating-flues, of a middle stack-dratt flue in

the foundation, downward - extending flues
from said heating-flues to said stack-draft flue,
dampers for said downward-extending flues,
air-flues in communication with the combus-
tion-chambers, horizontal series of cooling-
flues under the combustion-chambers, and a
fan, substantially as specified. ’
5 In a coke-oven, the combination with a

20 geries of adjacent coking-chambers, reverting

-

S

heating-flues in the side walls of said cham-
bers, their openings and dampers for regu-
lating the flow of the gases, combustion-cham-
bers under said coking -chambers, and air-
chambersin communication therewith,a stack-
draft flue, downward-extending flues from the
reverting heating-flues to said stack-dratt flue,
their dampers, cooling-flues in the foundation,
air - flues in the foundation communicating
with said air-chambers, and means for draw-
ing air through said cooling-flues and dis-
charging the same through said air-flues n
the foundation into said air-chambers, sub-

stantially as specified.

In testimony whereof I affix my signature in
presence of two witnesses.
MATHEW E. ROTHBERG.
Witnesses:
ALFRED IRNST,
R. C. BATEMAN.
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