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UNITED STATES PATENT OFFICE.

HEINRICH KOPPERS, OF ESSEN-ON-THE-RUHR, GERMANY.

GAS~FURNACE OR COKE-OVEN.

No. 818,033.

Specification of Letters Patent.

Patented April 17, 1906,

Application filed February 7,1905, Serial No. 244,553,

To all whom it may concern:

Be it known that I, HErxrice KoPPERS, a
citizen of the German Empire, and a resident
of Essen-on-the-Ruhr, Germany, have in-
vented certain new and useful Improvements
in or Relating to Gas- Furnaces or Coke-
Ovens, of which the following is a specifica~
tion.

My invention relates to an 11nproved coke-~
oven, and more particularly to improved
means for heating the same in a uniform and
economic manner. For this purpose the
oven is divided into two sections having sep-
arate regenerators. These regenerators are
traversed alternately by burnt gases and
fresh gases, so as to utilize the heat imparted
to the regenerators by the former for pre-
heating the latter.

In the accompanying drawings, Figure 1 is
a vertical section through a part of my im-
proved coke-oven constructed to preheat air
only; Fig. 2, a vertical section on line A B,
Fig. 1; Fig. 3, a vertical section through a
modification of the oven constructed to pre-
heat air and gas; Fig. 4, a vertical section on
line C D, 1*10 3 and I*lffs 5 and 6 are'dia-
grammatic views of the regenerator and con-
nections, showing the parts in diflerent posi-
tions.

The numerals I indicate a series of parallel
coking-chambers having the usual openings
2 for the introduction of the material to be
coked. Intermediate the coking - chambers
there are arranged two sets of pqrallel heat-
ing-chambers 3 separated by a partition 45
and communlcatmv at their top by openings
4 with horizontal channels 5 5, that increase in
area from the ends toward the center. Com-
munication between chambers 3 and chan-
nels 5 is controlled by dampers 6. Above
and in vertical alinement with the heating-
chambers 3 there are provided openings 7,
normally closed by plugs 8 and 9. These
plugs may be readily removed whenever an
mspection of the heating-chambers is neces-
sary. (‘)punnws 10 (shown in Fig. 4) serve
to permit an observation of the channels 5
and control the admission of air when start-
ing combustion.

The coking-oven (illustrated in Figs. 1 and
2) is prowded near each side with a gag-main
11, which communicates by branches 12,
having valves 14, with gas-ducts 13. T he
latter open throuvh nozzles 15 into the heat-

ing-chambers 3. Below the coking-cham-
bers 1 are arranged parallel to hea‘tm(v-cham—

bers 3 two sets of regenerators 17 and '8,

formed by open brickwork 16, the Ieaenera—.

tors being separated by a partltlon 19 and
arched passage 20. The regenerators 17 and
18 communicate, throucrh ducts 21, with
theirrespective he‘ttlnv chambers. F urther
regenerators 17 are connected by dusts 22 to
an alr-passage 24, while regenerators 18 are
connected by ducts 23 to air- assage 25, Fig.
5, communication between the reo'enerators
and the ducts being controlled by dampers 26.

Figs. 3 to 6 1Hustrate a coke-oven in which
gas, as well as air, is preheated. Intermedi-

ate the alr—reoenerators 17 and 18 there are.

interposed gas - regenerators 27 and 28, re-
spectively, opening through apertures 29
into the heating - chambers 3. The arched
passage 20 COIltdlllS the gas-main 30, commu-
nicating through branches 43 44, havmfr cocks
31 32, With the oas- rewenerators 27 28 re-
spectn elv. At their outer ends the gas - re-
generators are connected, through ducts 33
34, with the main pass(mes 24 95 communi-
ca‘mon being controlled by dampsrs 35 36, re-
spectively.  One end of main passage 24,
controlled by damper 37, may be connected
with the open air, while its other end, con-
trolled by damper 55 is adapted tocommun1~
cate with a flue 39. Passage 25 is previded
with corresponding (lampers 40 and 41.

- As in both of the constructions illustrated
in the drawings the air is heated in the same
manner, the process may be described in con-
nection with the oven illustrated in Figs. 3 to
6. The gas heated in regenerators 27 enters
through apertures 29 into heating-chambers
3, where it burns, together with the air deliv-
ered from regener rator 17, through openings
21. Inorder to admit fresh air to the several
regenerators 17, damper 37 is opened and
damper 38 closed, so that air may pass
through passage 24 and ducts 22 to said re-
%noratms The burning .and burnt gases
ascend in the heatlnw—chambers 3 and flow
through damper- controlled openings 4 into
the horizontal channels 5. From these chan-
nels the gases pass by openings 21 into the
regenerators 18.  The gases will deliver their
heat to the open brickwork 16 of the regen-
erators and Wld then escape into passage 25.
As damper 40 is closed, the gases will flow
through open damper 41 into flue 39. After
the prse of & certain time—say half an
hour—the gas-supply pipes of that oven-
section within which the combustion has
taken place are closed and those of the other
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Combustion now takes place in the reverse
direction, the air being preheated while flow-
ing through the open brickwork of air-regen-
erators 18. In case gas as well as air is to be
preheated the air is preheated in manner
above deseribed, the air entering through
open damper 40, ducts 23, and regenerators
18 into heating-chambers 3. . The gas passes
from . gas-main 30 through open valves 32
into the gas-regenerators 28, which are dis-
connected from passage 25 by closing dam-
pers 36, Fig. 5. The heated gas now enters
through ducts 29 into chambers 3 to meet the
heated air emerging from ducts 21, so that
combustion will take place. The burning
and burnt gases will pass through regenera-

- tors 17 and 27 toheat the same and will escape

through ducts 22 and open dampers 35 into
passage 24. As damper 37 is closed while
damper 28 is opened, the gases will finally
be discharged through flue 39. If the direc-
tion of the gases is to be reversed, gas-valves
32 are closed and dampers 36 are opened.
As the draft in the flue has not yet been
changed, the gas contained in regenerators
28 is sucked into the oven to be burnt with
the separately-entering air. The dampers
37 38 40 41 are now moved into the position
shown in Fig. 6, and then the gas-valves 31
are opened. In this way any loss of gas is
avoided. The gases will now flow in the op-
posite direction, as indicated by arrows in
Fig. 4. ' : ‘

The regenerators above described have the
advantage that the passing gases are evenly
distributed.. As the regenerators are placed
directly in the way of the heating-gases, the
latter are also evenly distributed in the heat-
ing-chambers, so, that the formation of any
whirls and stagnation is avoided.

What I claim is— ‘

1. In a coke-oven, a series of heating-
chambers, and coking - chambers intermedi-
ate the heating-chambers, combined with a
series of regenerators below and parallel to
the heating - chambers and "communicating
directly therewith, substantially as specified.

2. A coke-oven provided with coking-
chambers, heating -chambers intermediate
the coking-chambers, and a series of ‘alter-
nating gas-regenerators and air-regenerators
arranged below and communicating with the
heating-chambers, substantially as specified

818,083

3. A coke-oven provided with parallel
coking-chambers, a series of heating-cham-
bers intermediate each pair of coking-cham-
bers, and alternating gas-regenerators and
air-regenerators arranged below and commu-
nicating with the heating-chambers, substan-
tially as specified.

4. A coke-oven provided with parallelb_

coking -chambers, heating-chambers inter-
mediate the coking-chambers, two sets of

alternating gas-regenerators and air-regener-

ators arranged below and communicating
with the heating-chambers, a gas-pipe, means
for controlling communication between the
gas-regenerators and the gas-pipe, an air-
passage for each set of air-regenerators, and
means for controlling communication be-
tween each air-passage and the air-regenera-
tors, substantially as specified.

5. A coke-oven provided with coking-

‘chambers, two sets of heating-chambers in-

termediate the coking-chambers, two sets of

regenerators communicating with the heat-.

ing-chambers and arranged below the cok-
ing-chambers, and a partition between the
regenerators, substantially as'specified.

6. A coke-oven provided with coking-
chambers having parallel heating-walls, heat-
ing-chambers between said walls, regenera-
tors communicating with the heating-cham-
bers, a partition and an arched passage be-
tween the regenerators and arranged trans-
versely to the heating-walls, passages com-
municating with the regenerators, dampers

between the passages and regenerators, a

flue, means for connecting the passages either
to the flue or to the open air, a gas-main in-
closed in the arched passage, and valve-con-
trolled means for admitting gas to the regen-
erators, substantially as specified. ’

7. A coke-oven provided with coking-
chambers having parallel heating-walls, heat-
ing-chambers between said walls and having
top openings, horizontal channels that in-
crease in area from the ends toward the cen-
ter and communicate through said openings
with the heating - chambers, and dampers
controlling said openings, substantially as
specified. : ‘

Signed by me at Essen this 19th day of

January, 1905. - :
' HEINRICH KOPPERS.
Witnesses:
Harry L. MEFFORD,
E. PrupEL.
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