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JOSEPH van ACKEREN, OF O'HARA TOWNSHIP, ALLEGHENY COUNTY, PENNSYLVANIA,
ASSIGNOR TO THE EOPPERS COMPANY OF DELAWARE, A CORPORATION OF DELA-

WARE

COXING RETORT OVEN

Application filed April 26, 1930.

My invention relates to coking retort ovens
and particularly to horizontal ovens of the
cross-regenerative type. -

An object of my invention is to provide

improved and simplified coking retort ovens”

of the type wherein an oven chamber and the
heating walls therefor may be supported by
a single wall beneath each of the heating
walls. )

A further object of my invention is to
provide a system of regenerators wherein one
series may be arranged for inflow while the
other series is arranged for outflow without
producing counterflow between fuel gas and
air or between waste gas and coke-oven gas
in adjacent flues or ducts.

A still further object of my invention is to
provide an arrangement of the character re-
ferred to above in which horizental fues
that communicate with the flame flues of ad-
jacent heating walls may be separated by
substantially gas-tight expansion joints.

Previous coke-oven constructions of the
same general character as that of my inven-
tion have had the defects that there has been
counterflow between gas and air in adjacent
flues or ducts. Ieakage has resulted and
the burning gases have damaged the brick-
work and have caused the latter to fall.

There has also been counterflow between
the gas guns for conveying coke-oven gas
and adjacent ducts for conveying waste gases.
The resultant combustion or waste of fuel gas
by reason of leakages has been even more pro-
nounced than in the case of producer gas and
air.

In accordance with the present invention,
I provide a single supporting wall beneath
each heating wall of a horizontal coke-oven
battery. The usual intermediate support-
ing wall beneath the oven chamber is elim-
inated. The space beneath adjacent pairs
of supporting walls is occupied by two cross-
regenerators, each of which extends substan-

5 tially half the width of the battery—that is,

50

substantially half the length of the adjacent
oven chamber. :
The regenerators are arranged in two
series, each extending throughout half of the
width of the battery. The regenerators are

Serial No. 447,501.

so connected that one series operates as in-
flow regenerators while the other series op-
erates as outflow regenerators. Each regen-
erator communicates with all of the flame
flues of one heating wall by means of a hori-
zontal flue. .

The flame flues of pairs of adjacent hLeat-
ing walls are connected in series. ‘The hori-
zental flues for each heating wall are sepa-
rated from the horizontal flues for each adja-
cent heating wall by means of a vertically-
extending expansion joint that extends from
the floor of the oven chamber into the tops
of the regenerators beneath the oven cham-
ber. ‘

The connections of the several horizontal

flues or ducts are so arranged that the pair
of flues for one heating wall always carries
air or air and producer gas, while the pairs
of flues for the adjacent heating walls always
carry waste gas. A waste-gas flue is always
adjacent an air flue and, also, a waste-gas flue
is always adjacent a producer gas flue, but in
each case a substantially gas-tight expansion
joint separates the waste-gas flue from the
adjacent flue.
_ Furthermore, by means of my arrange-
ment, no counterflow can occur between the
gas guns for coke-oven gas and adjacent
waste-gas flues because when the horizontal
flues adjacent to the gas guns carry waste
gases, gas is cut off from these gas guns since
waste gases are flowing out through the flame
flues of the corresponding heating wall.

The details of my invention will be de-
scribed in connection with the accompanying
drawings, in which

Figure 1 is-a view in transverse vertical
section of a portion of the coke oven con-
structed in accordance with my invention;

Fig. 2 is a composite view in longitudinal
vertical -seéction, taken on lines A—A and
B—DB of Fig. 4;

Fig. 8 is a'horizontal sectional view, taken
on line ITT—ITIT of Fig.2; '

Fig.41isa composite view in transverse ver-
tical section, taken om lines C—C and D—D
of Fig. 2; and :

Fig. 5 is a diagrammatic view in perspec-
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tive illustrating the heating system of one
pair of connected heating walls.

Referring particularly to Fig. 1, a coke-
oven battery 1 comprises a foundation 2, a
side wall 8 and a roof or top 4. A series of
oven chambers 5 and heating walls 6 extend
between the top 4 and horizontal brickwork
7. Regenerators 8 are located beneath the
horizontal brickwork 7. ,

Fuel gas, such as producer gas, is supplied
to the battery through a main 10 and boxes
11 connected to the sole flues 12 of the re-
generators. When rich gas, such as coke-oven
gas, is used as a fuel, it is supplied through
a main 18 and gas guns 14. It will be under-
stood that this structure is duplicated for the
other side of the battery, which does not ap-
pear in Fig. 1. :

Waste gases are withdrawn through the
waste-gas main 15. Coal is supplied to the
oven chambers 5 through charging openings
17 and gases of distillation are. collected
through ascension pipes 18 and collecting
main 19.

Each of the heating walls 6 is provided
with a series of vertical flame flues 21 that
are connected at their top portions by means
of ducts 22 to a horizontal flue 23. The
horizontal flues 23 of adjacent heating walls
are connected in pairs by means of crossover
flues 24, whereby the flame flues of adjacent
walls operate in series.

The flame flues of each heating wall are
supplied with producer gas and air by means
of two horizontal flues 25 and 26 that are
respectively connected to cach of the flame
flues by inclined ducts 27 and 28. It will be
readily understoed that the ducts 27 and 28
and horizontal flues 25 and 2§ carry waste
gases when the direction of flow is reversed.

The oven chambers 5 and the heoting walls
6 are supported by pillar walls 30 that are
located directly beneath each of the heating
walls, the usual intermediate wall beneath
the oven chamber being omitted. - The pillar
walls 30 extend transversely of the battery
throughout the length of the heating walls.

The spaces between adjacent pillar walls
30 are occupied by two series of regenerators,
each series extending throughout thelengthof
the battery and substantially half its width.
The regenerators that are in endwise aline-
ment are separated by a partition wall 32, as
best shown in Fig. 4. The regenerators 8 of
the form illustrated herein dre shown by way
of example, inasmuch as any suitable type of
regenerator may be employed.

As best shown in Fig. 2, each of the gas
guns 14 is connected to each of the flame flues
21 through a nozzle 33 and a vertical duct 84.
The horizontal flues 25 and 26 for each heat-
ing wall extend through the horizontal brick-
work 7 on each side of the gas guns 14 for
the corresponding heating wall. ;

Expansion joints 35 extend vertically
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downward from adjacent the floors of the
several oven chambers 5 into the tops of the
regenerators 8 therebeneath. These expan-
sion joints are filled with a suitable material,
such, for example, as rock wool for rendering
the expansion joints substantially gas-tight.
The expansion joints 35 extend throughout
the length of the oven chambers. '

It may be assumed that the battery is in
operation and that one heating wall of each
pair connected in series is being supplied
with gas and air through the regenerators
8, horizontal flues 25 and 26 and inclined
ducts 27 and 28. The gaseous media thus
supplied burns upwardly in alternate flame
flues and the gases of combustion pass
through the ducts 22, horizontal flues 28 and
crossover flues 24 into the heating system of
the adjacent wall and they flow outwardly
through similar structure to the waste-gas
main 15. )

A heating system of one pair of heating
walls is illustrated in Fig. 5. A portion of
such system for certain heating walls is also
shown in Fig. 2. It will be noted that gas
and air are admitted to two regenerators 8
and are conducted through the structure pre-
viously described for distribution to the sev-
eral flame flues for combustion therein. The
waste gases flow out through the heating sys-
tem of the adjacent wall, the outflow regen-
erators being offset with respect to the inflow
regenerators that are connected to the same
system.

When the gases are traversing the several
heating walls illustrated in Fig. 2 in the di-
rection of the arrows, the horizontal flues 25
and 26 are conveying gaseous media, as indi-
cated by the legends A, G and WG, indicat-
ing, respectively, air, gas and waste gas.

It will be noted that one horizontal flue
of each pair carrying waste gases is adjacent
to a flue carrying air, but this arrangement
does not cause any difficulty. The other
waste-gas flue is adjacent to a flue carrying
fuel gas, but these adjacent horizontal flues
are separated by means of a substantially
gas-tight expansion joint 35, which effectu-
ally prevents any leakage therebetween, The

first-mentioned waste-gas flue is also sepa- 1:

rated from the adjacent air flue by a similar
expansion joint. '

When coke-oven gas is used as a fuel, no
counterflow can occur between the gas guns

and waste-gas flues because no coke-oven gas :

is supplied to a heating wall conveying waste

gases to the corresponding horizontal flues.
When the flow of gases through the bat-

tery is reversed, as occurs periodically in ac-

cordance ‘with established practice, the hori- 2

zontal flues previously carrying waste gas
now respectively carry air and fuel gas, while
the flues marked A and G now carry waste
gases. As in the case of operation in the
previous direction, the expansion joints sep-
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arate the horizontal flues carrying combusti-

ble media from those carrying waste gases.
The advantages of the construction of my

invention are that the arrangement beneath

the oven chambers and heating walls is ma- .

terially simplified by the elimination of the
intermediate wall. The horizontal flue sys-
tem for each heating wall is segregated by
means of the expansion joints which extend
from the oven chambers to the regenerators
therebeneath. ’ :

By means of the arrangement of the re-
generators and the horizontal flues connected
thereto, I have eliminated any counterflow be-
tween gas and air that are carried in adja-
cent flues or ducts. - Also, all counterflow be-
tween gas guns and adjacent waste-gas flues
has been eliminated. The elimination of the
counterflow removes the possibility of com-
bustion of gases at points other than the flame
flues and the failure of the brickwork inci-
dent to such combustion has been avoided.

The foregoing and other advantages will
be apparent to those skilled in the art relat-
ing to the construction and operation of cok-
ing retort ovens.

I claim as my invention:

1. Coke-oven structure comprising a series
of alternate coking chambers and heating
walls therefor arranged side-by-side in a row,
each of said heating walls having a plurality
of flame flues therein and the flame flues of
adjacent walls being connected in pairs for
operation in series, means for supporting said
oven chambers comprising a single support-
ing wall beneath each of said heating walls
and parallel therewith, two regenerators in
endwise alinement between each pair of the
adjacent supporting walls, and parallel hori-
zontal flues communicating with said flame
flues and with said regenerators for supply-
ing air and fuel gas thereto and for with-

" drawing waste gases therefrom, the conneec-

tions of said horizontal flues being so ar-
ranged as to prevent counterflow between
fuel gas and air in adjacent portions of hori-

‘zontal flues.

9. Coke-oven structure comprising a series

‘of alternate coking chambers and heating

walls therefor arranged side-by-side in a row,

~each of said heating walls having a plurality

of flame flues therein and the flame flues of
adjacent walls being connected in pairs for
operation in series, means for supporting
said oven chambers comprising a single sup-
porting wall beneath each of said heating
walls and parallel therewith, two regenera-
tors in endwise alinement between each pair
of the adjacent supporting walls, parallel

- horizontal flues communicating with said
flame flues and with said regenerators for

supplying air thereto and for withdrawing
waste gases therefrom, and gas guns for sup-

-plying coke-oven gas to said flame flues, the
connections between -said borizontal flues;

N

3

flame flues and regenerators being so-ar-
ranged as to prevent counterflow between
gases in the gas guns and gases in the adja-
cent horizontal flues carrying waste gases.

3. Coke-oven structure comprising a series

of alternate coking chambers and heating
walls therefor arranged side-by-side in a
row, each. of said heating walls having a
plurality of flame flues therein and the flame
flues of adjacent walls being connected in
pairs for operation in series, means for sup-
porting said oven chambers comprising a

“single supporting wall beneath each of said

heating walls and parallel therewith, two re-
generators in endwise alinement between
each pair of the adjacent supporting walls,
parallel horizental flues communicating with

-said flame flues and with said regenerators

for supplying air and fuel gas thereto and

for withdrawing waste gases therefrom, and -

eas guns for supplying coke-oven gas to said
flame flues, the connections between said re-
cenerators, horizontal flues and flame flues
being so arranged-as to prevent, when pro-
ducer gasis used as fuel, counterflow between
producer gas and air in adjacent portions of
horizontal flues. and when coke-oven. gas is
used as fuel, counterflow between gases in
the gas guns and gases in the adjacent hori-
zontal flues carrying waste gases.

4. Colke-oven structure comprising an oven
chamber having a bottom wall, a heating wall
on each of two opposite sides of said oven
chamber, combustion means for the heating
walls, means for supporting said oven cham-
ber and said heating walls consisting of a
single supporting wall beneath each of said
heating walls and parallel therewith, two
horizontal regenerators extending in end-

wise alinement between said supporting walls

and an expansion joint extending from the
bottom of said oven chamber and throughout
its length to the tops of said regenerators.

5. Coke-oven stricture comprising an oven
chamber, a heating wall on each of two oppo-
site sides thereof, combustion means for the
heating walls, a supporting wall beneath each
heating wall and varallel therewith, regen-
erator structure between said supporting

walls, parallel horizontal flues for said heat- -

ing walls and adjacent said supporting walls
for respectively carrying gaseous media in
opposite directions and an expansion joint
extendine from said even chamber to said

regenerator structure and between said hori--

zontal flues. )

6. Coke-oven structure comprising a series

of alternate horizontal coking chambers and
heating walls therefor arranged side-by-side
in ‘a row, combustion means for said heat-
ing walls, two parallel horizontal series of
‘regenerators beneath said oven chambers,
each of said regenerators extending approxi-
mately half the length of said oven cham-

-bers, means-for connecting said regenerators’
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for operation of one series for inflow while
the other series operates for outflow of gases,
said connecting means comprising a horizon-
tal flue communicating with each of said re-
generators, and an expansion joint between
the adjacent horizontal flues that are respec-
tively connected to inflow and outflow re-
generators. :

7. Coke-oven structure comprising a series
of alternate horizontal coking chambers and
heating walls therefor arranged side-by-side
in a row, two parallel! horizontal series of
regenerators extending beneath said oven
chambers and each of said regenerators being
approximately half the length of said oven
chambers, each of said heating walls having
flame flues therein, two parallel horizontal
flues that communicate with the flame flues of
each of said heating walls, two regenerators
in the same series communicating with said
horizontal flues respectively, and an expan-
sion joint extending between the horizontal
fles that communicate with the flame flues
of adjacent heating walls.

8. Coke-oven structure comprising a series
of alternate horizontal coking chambers and

heating walls therefor arranged side-by-side

in a row, two parallel horizontal series of

regenerators extending beneath said oven

chambers and each of said regenerators be-
ing approximately half the length of said
oven chambers, each of said heating walls
having flame flues therein, two parallel hori-
zontal flues that communicate with the flame
flues of each of said heating walls, two re-
generators in the same series communicating
respectively with said horizontal flues, and
an expansion joint extending from the bot-
tom of each oven chamber to regenerators
therebeneath to separate the horizontal flues
that communicate with the flame flues of ad-
jacent heating walls.

9. Coke-oven structure comprising an oven
chamber, regenerator structure beneath said
chamber, a heating wall on each of two oppo-
site sides of said chamber and having flame
flues therein, horizontal flues communicat-
ing with the flame-flues of each of said heat-
ing walls, and an expansion joint extending
from the bottom of said oven chamber to
sald regenerator structure and between the
horizontal flues communicating with flame
flues of the respective heating walls.

10. Coke-oven structure comprising an
oven chamber, regenerator structure beneath

said chamber, a heating wall on each of two

opposite sides of said oven chamber and
having vertical flame flues therein, the flame
flues of one heating wall being connected at
their top portions in series with the flame
flues of the other heating wall, parallel hori-
zontal flues connected to the bottom portions
of the flame flues of each of said heating
walls for concurrently supplying combustible
media through part of said horizontal flues

1,908,464

and conveying waste gases in another part
of said horizontal flues, and an expansion
joint extending from said oven chamber to
said regenerator structure and between two
horizontal flues which are adapted for concur-

70

rently and separately carrying combustible

media and waste gases, respectively.

11. A coke-oven battery comprising a se-
ries of alternate coking chambers and heat-
ing walls therefor arranged side-by-side in a
row, means for supporting said oven cham-
bers and said heating walls consisting of a
single supporting wall beneath each of said
heating walls and parallel therewith, a hori-
zontal series of regenerators arranged side-
by-side and each occupying substantially half
of the space between adjacent supporting
walls, a second series of regenerators parallel
to the first series occupying substantially the
remaining halves of the spaces between said
supporting walls, each of said heating walls
having vertical flame flues and the flame flues
of pairs of adjacent heating walls being con-
nected in series, parallel horizontal flues com-
municating with the flame flues of said heat-
ing walls and with said regenerators to op-
erate one series of regenerators for inflow
and the other series for outflow of gases, and
a substantially gas-tight expansion joint ex-
tending from each oven chamber into the
regenerators therebeneath and between hori-
zontal flues that are respectively connected
to inflow and outflow regenerators.

12. Coke-oven structure comprising a se-
ries of alternate coking chambers and heat-
ing walls therefor and arranged side-by-side
in a row, each of said heating walls having
a plurality of flame flues therein and the
flame flues of each of said walls being com-
municably connected for gas flow in series
with flame flues in another of said walls,
means for supporting said oven chambers
comprising a single supporting wall beneath
each of said heating walls and parallel there-
with, two horizontal regenerators in endwise
alinement between each pair of adjacent sup-
porting walls, parallel horizontal flues com-
municating with said flame flues and with
said regenerators for supplying air and fuel
gas thereto and for withdrawing waste gases
therefrom, and means for regulating the flow
of gases in said structure to operate alter-

"nate heating walls for combustion therein

and the other heating walls for the outflow
of waste gases.

13. Coke-oven structure comprising a se-
ries of alternate coking chambers and heat-
ing walls therefor arranged side-by-side in a
row, each of said heating walls having a plu-
rality of flame flues therein and the flame flues
of each of said walls being communicably
connected for gas flow in series with flame
flues in another of said walls, means for sup-
porting said oven chambers comprising a sin-
gle supporting wall beneath each of said
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heating walls and parallel therewith, two
horizontal regenerators in endwise alinement
between each pair of the adjacent supporting
walls, two parallel horizontal flues communi-
cating with the flame flues of each heating
wall and each of said horizontal flues com-
municating with one regenerator, said re-
generators being arranged in side-by-side
alinement in two rows, one of said rows
adapted to operate as inflow regenerators
while the other row operates as outflow re-
generators.

In testimony whereof, I have hereunto sub-
scribed my name this 23rd day of April,

1930.
JOSEPH vaxn ACKEREN.



