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UNITED STATES

PATENT OFFICE.

MATHEW K. ROTHBERG OF CLEVELAND, OHIO.
COKE= OVEN

No. 804,054.

Specification of Letters Patent.

Patented Nov. 7, 1905,

Application filed May 20, 1905, Serial No, 261,393,

To all whom Tt maty conceri:

Be it known that I, MaTaEw K. ROTHBERG,
q citizen of the United States, and a resident
of Cleveland, in the county ot Cuyahoga and
State of Ohlo, have made a certain new and
aseful invention in Coke-Ovens; and 1 declare
the following to be a full, clear, and exact de-
scrlptlon of the same, such s w1ll enable others

skilled in the art to which it appertains to

make and use the invention, reference being
had to the accompanying dmwings, and to
Jetters and figures of reference ma,r';ed there-
on, which form a part of this specification.

The invention relates to coke-ovens of the
horizontal open - end type having vertical
heating-flues in the walls between the coking-
chfunber% and has for its object the ehmma—
tion of the cumbersome mechanism required
for the frequent reversals of the alr and gas,
as is usually required with ovens of this
class: but like them it is designed to utilize
the heat in the waste gases for heatmo' theair-
supply to the fuel-cras

With this object In view the invention con-
sists in the novel construction and combina-
tionsof parts, all as hereinafter described, and
pointed out in the appended claims.

In the accompanying drawings, illustrating
the invention, Figure 1 represents Vertma,l
longitudinal halt-sectlons taken, respectively,
tarouﬂh the coking-chamber A and through
the heatmm ves B/ B in the partition-walls.
Fig. 2 represents various horizontal sections
talken on lines 1 1, 2 2,and 33, Kig. 1.
3 represents vermcal sections taken on the
lines 4 4 and 5 5, Fig. 1, and an end view of
an oven. FKig. 4: represents an ar rangetnent
of a fan in connection with flues and pipes for
effecting a circulation of air, the partb being

in plan view.
The section 11 1s a hm izontal h@lf-sectlon

through a coking-chamber and partition-wall
flues B’ B~ Sectlon 9 92 1s a horizontal half-
section through the combustion-chamber un-
der an oven and through the chamber under
the heating-flues. Section 3 3is a horizontal
half-section through the air-inlet flue at the
top of the oven. Section 4 4 is a vertical
transverse section through an oven, the top
air-inlet flue, a partition- “wall of the heatmo*-
flues, the chambers above and below the
same, and through a cooling-flue (x, and sec-
tion 5 5 1s a Verrlc&l section throuo*h an oven,
heating-flue, and the chambers above and be—

low the same.
In the drawings the letter A designates the

Fig.

. the chamber above the heating-1

coking chambers or ovens, extending longi-
tudinally and opening on each front of the
battery, suitable gas-tight doors being pro-
vided for such openings.

B’ B*are vertical heating-fluesin the longi-
tudinal walls between the coking-chambers,
there being two sets of heating-flues in each
such wall upon opposite sides of a median
transverse partition ', each set beingdivided
into updraft and downdraft flues by a parti-
tion ., the downdraft-flues being located at
the central part of the wall adjacent to the

partition .
(V' designates combustion-chambers under

the ovens; C, air-distributing chambers un-

der said combustion chambers and having a
horizontal dividing -partition provided w1th
perforations E; 02 chambers under the flues
B? and to the bottom of which partition ¢

extends, these chambers being on a level with

the combustion-chambers ', which commus-
nicate therewith through the openings F ina

drviding-wall F>

Ox desmnates chambers above the flues B
and B’ and into which they open; C', cham-
bers beneath the flues B’ and into which such
flues open: C°, chambers similar and on a level
with the chambers C*, with which they com-
municate through openings F’' in a dividing-
partition F*; B, Vertlca] flues connecting cham-
bers C° Wlth the mailn off-gas flue J, extend-
Ing transversely 1n the foundation under the
bank of ovens to the stack and having dampers
D’; J', transverse passages on a level with the
flues J and having offsets for access to the
stack draft-dampers D’; I I, transverse air-
flues in the foundation on a level with the
flues J and communicating with the air-dis-
tributing chambers C by vertical flues' B,
having dampers D; G (3, cooling-flues extend-
ing transversely under the combustion-cham-
hersand air-distributing chambersin the floors
of“the ovens and connecting with a common
or voke flue R at the end of the battery, said
flues (G (& being open to the atmosphere at the
opposite ends thereof; H H, air-inlet flues
over the heating-flues B? in ,the roof of the
oven; H', openings in the roof of the oven
for an additional burner at the rear portion
of the chamber above the heating-flues, sup-
plied with air through flue H, which connects
with opening H'; K K, gas-feed pipes; Li L,
burners located in the combustion- chambetb
(' and connected with sald gas-feed pipes;

M?, additional burners at the front portion ot
lues, supplied
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with air through openings M’; M2, additional |

burners at the rear portion of the chamber

- above the heating-flues, located in passages

IO

15

H' and supplied with air through reverting-

flues H; O, a gas-main above and transverse
of the batterv “of ovens, with which it is con-
nected by pipes communicating with open-
ings or passages N at the center of the ovens.

U is a suction-fan; T, suction-pipes con-
necting therewith and connected also with the
common or yoke flues R; T’ T? air-discharge

pipes, also in connection with the suction-fan
and connecting with the air-flues I L.
In the operation of the oven the gas given

off from the coal in the coking process passes
up through the passages N to the gas-main
O, by which it is conducted to the condens-

ing-house (not shown) and the tar and am-
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“ber C. The top of this chamber is provided_
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monia removed 1n the usual way.
fied gas is then returried to the ovens by piping
connecting with the burner-pipes X, by which
it is distributed to the burners L, enters the
combustion-chambers ¢ under the oven-cham-
bers, and mingles with the heated air from
the chambers C. Heated air for combustion
is obtained in the following wanner: In the
brickwork below the ovens are located a num-
ber -of flues (&, which run transversely to the
oven-chambers A under the entire battery of
ovens. One end of the flues (= 1s open to the
atmosphere, the other end connecting with a

cross-flue R, Fig. 4, which joins the ends of

all the flues G To prevent the high tempera-
ture in the ovens from 1in:
tions, alr must be kept elrculatmﬁ‘ through the

flues Gr. This is commonly done by a chim-

ney which connects with the flue R or by a fan
discharging the heated air into regenerators;

the first because the heated air goes to waste

and the second because the use of regenerators

requires frequent reversals of the air and gas,

which I wish to avoid, deeming it more eco-

nomical to burn the gas continuously. I pro-
pose to utilize the fan for obtaining the cir-
culation of air through the flues (5, as shown
in Fig. 4. The air for combustion will be
drawn from the flues (x into flue R, thence
by the pipes T' to the fan U, by which it will
be discharged into the pipes T and S, which
convey the heated air to the conduits I. The
heated air from this conduit passes up through
the small flue B into the air-distributing cham-

with a number of small openings K, through
which the air flows and uniformly distributes
itself in chamber . The air mixes with the
gas from burner L., combustion takes place,
and the products of combustion pass through
the perforations F into the chamber C? under
the vertical flues B? up the same and into

- chamber C° and along the same toward the

- 65 From this chamber they pass through the -

center of the oven, whence they pass down
through the flues B’ into the chamber C*

The pu ri-

juring the founda-

804,054

openings F' into chamber C¥, from which they
pass down through the flue B’ to the main off-

gas flue J to the stack.

Should additional heat be required in coking
the charge of coal, burners may be inserted
at H' and M%. Heated air for the burner at
H' will be supplied by the flue H. Air is ad-
mitted to this flue at H” and absorbs heat from
the surrounding brickwork in passing along
1ts reverting branches. "Air for the burner at
M? will be taken from the atmosphere throuo‘h
Mf

Inasmuch as the oven is symmetmcal about

the line 6 6, Fig. 1, the flow of gases, as de-

scribed, will take place simultaneously and
continuously 1n separate sets of flues at both
ends of the oven. Dampers are provided at

70
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D and D', the former to regulate the flow of

air for combustwn in chambers (J and the
latter to regulate the stack-draft in the flues
of the different ovens. In Figs. 1 and 2 three

do not wish to be limited to this arrangement.

Having thus described my invention, what
I claim asnew, and desire to secure by Letters
Patent, 15—

1. In double -front c,oke ovens, the com-
bination of hollow longitudinal walls having
each a median transverse partition, a set of
vertical updraft heating-flues and a set ot
vertical downdraft heating-flues upon each
side of sald partition and extending from

front to middle of the ovens, a chamber above

each double set of said heatm o-flues and into

which they open, said chamber extending

from front to middle of the ovens, combus-
tion-chambers under the ovens havmﬁ' COm-
munication with said. updraft hea,tm{r- lues, a

common central off-gas flue in the toundation
having connection with the downdraft heat-
ing-flues, and air-passages in the foundation
having connection with said combustion-cham-

‘bers, substantially as specified.

2. In double-front coking-ovens, the com-
bination of hollow lon-:rltudmdl walls having
each a median transverse partition, a set of
vertical updraft heating-flues and a set of ver-
tical downdratt heatmﬂ" flues upon each side
of said partition and extending from front to

middle of the cvens. a chamber above each

double set of said heating-flues and into which
they open, sald chamber extending from front
to middle of the ovens, combustion-chambers
under the ovens having communication with
said updraft heating-flues, a central transverse
off-gas flue in the foundation having connec-
tion with the downdraft heating-flues, and air-
flues in the foundation at the fronts of the
ovens parallel to said off-gas flue and having

communication with the combustion -cham-

bers, substantially as specified. _
3. In double-front coking-ovens, the com-
bination of hollow 10n@1tudmal Walls having

each a median transverse partition, a set of

vertical updraft heating-flues and a set of ver-

flues B’ and fifteen flues B® are shown; but I
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tical downdraft heating-flues upon each side
of sald partition and extending from front to
middle of the ovens, a chamber above eacn
double set of said heating-flues and into which
they open, said chamber extending from front
to middle of the ovens, a chamber below the
updraft-flues of each double set, a separate
chamber below the downdraft-flues of each
double set, combustion -chambers under the
ovens h‘wmcf perforated dividing-walls from
the chambers below the Up(jlmft heatmw—ﬂues
a central transverse off-gas flue in the tounda-
tion having connection with the downdraft
heating-flues, and air-fiues in the foundation
parallel to said off-gas flue and having com-
munication with the chambers under the up-
draft heating-flues, substantially as specified.

4. In double-front coking-ovens, the com-
bination of hollow longitudinal walls having
each a median transverse partition, a set of
vertical updraft heating-flues and a set of ver-
tical downdraft heating-flues upon each side
of saild partition and extending from front to
middle of the ovens, a chamber above each
double set of said heating-flues and into which
they open, said chamber extending from front
to middle of the ovens, a chamber below the
updraft-flues of each double set, combustion-
chambers under the ovens having pertforated
dividing-walls from the chambers below the
updraft heating-flues, an air-distributing
chamber below each combustion-chamber and
having a perforated duudm o-wall therefrom,
a, centml transverse off-gas flue in the foun-—
dation having connection with the downdraft
heating-flues, and air-flues in the foundation
pamllel to said off-cas flue and having com-
munication with said air—distributing cham-
bers, substantially as specified.

5. In double-front coking-ovens, the com-
bination of hollow longitudinal walls having
each a median transverse partition, a set of
vertical updraft heating-flues and a set of ver-
tical downdraft heating-flues upon each side
of said partition and extending from front to
middle of the ovens, a chamber above each
double set of said heating-flues and into which
they open, said chamber extending from front
to middle of the ovens, combustion-chambers
under the ovens. having communication with
said updraft heating-flues, a common central

off-gas flue in the foundatlon having connec-
tion with the downdraft heating-flues, air-
passages in the foundation havmﬁ' connection

with sald combustion-chambers, reverting air- |

flues in the tops of the ovens connecting with
the chambers above the heating-flues at the

3

rear thereof, and burner-openings in the tops

' of the ovens connecting with said reverting

air-flues, substantially as specified.

6. In double-front coking-ovens, the com-
bination of hollow longitudinal walls having
each & median transverse partition, a set of

vertical updraft heating-flues and a set of ver-

tical downdraft heating-flues upon each side
of sald partition and extending from front to

60

middle of the ovens, a chamber above each -

double set of said heating-flues and into which

- they open, sald chamber extending from front
to middle of the ovens, a chamber below the

updraft-flues of each double set, a chamber
below the downdraft-flues of each double set,
combustion-chambers under the ovens having
perforated dividing-walls from the chambers
below the updraft heating-flues, an air-dis-

tributing chamber below -each combustion-

chamber and having a perforated dividing-
wall therefrom, a central off-gas flue 1n the
foundation havingupward-extendingbranches
opening into chambers at the side of the cham-
bers below the downdraft heating-flues and
separated therefrom by perforated walls, and
air-flues in the foundation having communi-
cation with said air-distributing chambers,
substantially as specified.

7. In double-front coking-ovens, the com-
bination of hollow longitudinal walls having
each a median transverse partition, a set of
vertical updraft heating-flues and a set of ver-
tical downdraft heating-flues upon each side
of said partition and extendmﬁ* from front to
middle of the ovens, a chamber above each
double set of said heating—ﬂues and into which
they open, said chamber extending from front
to middle of the ovens, combustion-chambers
under the ovens having communication with
sald updraft heating-flues, a common central

off-gas flue 1n the foundation having connec-

tion with the downdraft heating-flues, air-
flues in the foundation having connection with
sald combustion-chambers, cooling-fluesin the
floors of the ovens open at one end to the at-
mosphere and connected at their opposite ends
by a yoke-flue, and a fan and piping connec-
tions for drawing air through said cooling-
flues and discharging it through the air-filues
in the foundation, substantially as specified.

Intestimony whereof lafix my signature in
presence of two witnesses.

MATHEW E. ROTHBERG.

Witnesses:
C. W. CoMSTOCK,
Davip P. BALLARD.
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