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~ the separate heating-flues and throughout an.
_entire group of such flues arranged in seties.
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HEINRICH KOPPERS, OF BSSEN-ON-THE-RUHR, GERMANY.

COKE=OVEN.

" No. 818,266.

Specification of Letters Patent.

Patented April 17, 18086,

 Application fled Beptember 7, 1904, Serial Ho. 223,607,

To dZZ;?,Uho.m 2] -m@y CONCEFTL: |
Be'it known that I, HEINRICH KOPPERS,

civil engineer, a subject 'o_f_the German K-
peror, residing at 81 Wittringstrasse, Hsser-.

on-the-Ruhr, in the Empire of Germany,

have invented certain new and useful Im-.
- Frbvemen‘ts in Coke-Ovens, of which the fol-

owing is a specification. = -

- Coke-ovens of the usual kind have genés-
ally presented the great éefesiii ‘of want. of
uniformity in the heating effect both within

As regards the separate flues, this want 0f

uniformity manifested itself in the aceumu-
lation of heat at places where it was most
prejudicial, so that thin or jel flames were

“ formed, which the refractory- mdterial was

20

25

‘unable to . -withstand for any considerable

time. Within & group of flues arranged. In

series the heating-flues adjacent to the chim-

ney, and therefore more dccessible, were at-
tacked too vigorously, while those farther re-

‘moved did not experience sufficient efiect.
In the coke-oven which forms- the subject

of this invention all these defects are obvi-

ated, owing to the capacity for regulating the.

~heating within wide limits as regards both

39

uniformity and intensity, and this in s single

flue or in a whole group of heating-flues,

_ The novel coke-oven is, as is ysually .the
case, a regenerative furnace; but the prinoel-
ple 1s also applicable to other systems 1n

“which regeneration is not resorted to, and the

35

uniform’ieating obtained in accordance with
the invention permits of the employment of

‘air which has been preliminarily heated to a

larce extent, so that an extremely rational:
. and systematic operation is possible with the
“least possible injury to the refractory mate-
. rial. This novel coke-oven is illustrated 1in:

‘the accompanying drawings, in which—
~ Figure 1 represents’ a vertical section

40

- through the furnace along the axis of & coal-

%5
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chamber.

| Mg, 3 1s a cross-section through the
furnace upon the line K ¥, Fig: 1. Hig. 4159
horizontal section through the coke-cham-

‘bers and heating-flues, with plan of the nozzle
arrangement. | - S |

in regenerative furnaces, the

As usual

coke-chambers 1 and the heating-flues 2 are

| regenerators 4.

the heating-flues 2 an.

Fig, 2 is a vertical section on the
axis of a group of heating-flues drranged in
- Beries.

built over the air-regenerators 3 and the gas-
BBTOW the sole of the colze-
chimbers 1 are arranged the sir-distributing
passages 5, which are in communicatioh wita

|- the air-regenerators'3 by the mtermedia‘? of
fues

vertical passages 6. . Below the heating-ii

2. are situsted the gas-distribufing passages
7, which are connected with the gas-regen-

erators 4 by means of vertical passages 8.
Tﬂe"‘ further conneetion of these vertical pas-

sages with the heating-flues forins a portion

of this invention ard is hereinafter expiaimned.

The upyer horizontal fa,ssage § extends over
condugts the combus-
tion - gases "into the chimney. Vertically

“above each heating-flue an olfening_ G is pro-

vided and is adapted to be closed by & cover
11. The coke-ghambers are furnished with
the customary charging-apertures 12. |

The principle of the i ver tion is as foliows:
Kxperisnce has demobnstrated that the chim-
ney-draft acts very differently in the heating
of & group of heating-flues arranged together,

1 according as they are moré or less readily ac-
cessible fo.this draft, and that withm the

separate heating-flues, owing to the prema-
ture combustion which usually takes Flace,
an undesirable and prejudicial accumulation

of heat takes place in, the lower parts of the
‘walls of the heating - flues, the thin or jet

ames which are thereby for..ed frequently

attacking the refractory material to a large

extent. This invention removes these de-

the chimney-draft upon the heating-flues of
a group and within each flue by the retarded
mixing of gas and air, owing to the fact that
definite paths are assighed to both these
substances necessary for combustion by

means of positive guides, so that they are’

only able to mirgle-at the top of the coal
charge. -
As the varying action-of thé chimney-

“draft upon the gas and air distribution, the

combustion, and the velocity of the heating-
oases in the separate flues is so much the
greater according as the upper horizontal
passage isnarrower, while, on the other hand,

“the stability-of the whole structure only ad-

mits of a small ¢ross-section for it, one of the

55
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feets by completely controlling.the action of |
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oreat advanptages furnished by this inven-

tion is:that it insures the uniform heating of
a group by the capability of altering the

105
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erogs-seetion of this passage. This result 1s

- attained owing to the fact that the connect-

£o

ing or bond course 13 rising between two
heating-flues is made continuous, but in the
middle is recessed to such an extent as-is nec-
essary for passage of the gases at the proper
place. At the place at which the chimuey-
draft comes in these recesses are of a width

corresponding to the sum of the combustion |

substances to be conducted through here and
narrow on the heating-flues removed there-
from. In order to obviate the detrimental

effect of this current of gas, which widens out

20

23
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‘the ovens are as much as twenty

so gradually upon the separate heating-fiues,
the bonds 13 are preferably thickened in
such a-manner that they form lateral pro-
jections 15. '
flues that is thereby produced is approxi-
mately inversely proportionate to the re-
strictions of the horizontal passage, so that

the increased suction effect of the gradually-

reinforced gas-current is counterbalanced by

the diminishing surface of attack of the sepa-
rate heating - flues.

This influence on the
separate heating-flues may be regulated by
means of slides 14, arranged above, or by
equivalent means operated from above by

altering the free cross-section i the one

sense or the other. The:zw slides 14 are not

able to slide and fall down, cwing to the pro-.

jecting bond part upon which they are
guided. o

~ In coking many coals the furnace walls of
the coke-chambers must run conically, -so

In certain cases
| per cent.
wider toward the exit end. Consequently
more coal lies upon this width than upon the
narrow end of tjixe oven, so that the heat re-

cha,t' the exit end is wider.

quired by the former is greater. The ovenis
accordingly divided in such a manner that

the place at which the draft changes 1s no
longer in the middle, but is displaced to the
wider side. By this means the coking: takes
place more uniformly with a better utiliza-
tion of the heat. The formation of the up-

recesses widening out in correspondence with
the increasing quantities of gas no longer lie
symmetrically with the center oi the oven,

‘but from the place at which the change of

draft takes place decrease proportionately to-
ward the ends of the oven.. The restrictions
already referred to and produced by the pro-

jecting bonds then vary with the recesses of

the horizontal passage only in the inverse
sense, so that they likewise lie unsymmetric-
allv relatively to the center of the oven. The

action. of the restricted horizontal passage

and of the restrictions of the heating-flues is
otherwise exactly the same as in the other
coke-furnaces. Within a single heating-flue

‘the same idea of effecting uniform heating by | cial

The narrowing of the heating-
' the entire furnace. . The _
| through a nozzle 16 into the middle of the
flue. The air, on the other hand, 1s conduct-
ed into the flue from the distributing-pas-

convolutions. T
place not on the wall of the flue, but in the

per horizontal passage is an improvement |
*or such coke-ovens to the extent that the

218,266

the displacement of the combustion zone to

the top of the coal charge is carried out by

conducting the air and the gas in the manner -

of a nozzle. Figs. 2, 3, and 4 illustrate three
constructional examples of this, which are
of course only applied to the same furnace

by way of explanation, as in practice only
one of the arrangements represented would:

be incorporated in one coke-oven. .

The heating-flues (designated @) represent.
an arrangement for the positive guidance of 7:

the oas and air, which is already protected to

me by United States Patent No. 753,146.
The novelty which is here claimed consists
‘only in the combination with the other al-

ready - explained means for producing and
controlling a uniform heating throughout

sage 5 through a passage 17, lying obliquely

as flows upward -

to the axis of the heating-flue both in plan -

and in elevation.” The gas ascending at the

“center is therefore incased in-the stream-.of

air which moves upward in ascending helical
Combustion preferably takes

center of the same. The heating-flues b
themselves constitute an important 1im-
provement, their gas and air supply being

| for the rest constructed quite In accordance

with the heating-flues @; but.in this case a -

‘special nozzle 18 is arranged in the air-pas-

sage. While, however, in the case a only the
admission of gas can be regulated by the in-

sertion of different nozzles, in the arrange-

ment designdted b 1t 1s nossible to vary both

the quantity of the gas to be supplied and
that of the air and also their ratio one to the

other by means of-interchangeable nozzles.
The heating-flues (marked ¢) comprise an ar-
rangement of nozzles for answering the same

purpose—that is to say, retarding the min-
ghng '

by positively conducting the gas and
alr.
gas-nozzles; 5, the air-passages; 20, the air-

nozzles. The gas entersthe heating-flue

2 ‘through the interchangeable nozzle 19,

which is situated in one corner of the sole of

the heating-flue. In the other angle is sit-

liuated the likewise interchangeable air-noz-
zle 20, which sloses an obliquely-ascending
which conneects the air-supply

passage 22,
passage 5 with the heating-flue 2. This same
passage may also be given an inclined posi-
tion in plan relatively to the axis of the oven

stones would be facilitated or when there are

In this arrangement 19 represents the

when by this means the setting of the twyer-.

other constructional reasons for adopting

this step. ' At the upper end the inclined di-

rection of the passages 22 becomes vertical,
0 that even without the employment of spe-
nozzles the air is conducted vertically up-

125



“ward in the heaﬁﬁg—‘ﬂufe‘. Tt has also proved
- advantageous to give to the passage 22 a
~cross-section widening downwardly, so as to

Lo

13

20

30
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* air which has been preliminarily heated to a

40

. being made according os a regenerator is em-

45

- 1ng-flues at the point where they pass into

50

55 |
- to-the top of the coal charge.

- . passage and separate heating-flues, said heat-

60

tween the separate heating-flues which re- |
cesses have a cross-section corresponding to |

‘motte falling down by.means of ‘bars intro-
duced through upper apertures. A special

* cessibility to all parts of the coke-oven is ob-

.ever, a point to be determined. in practice,

vantageous. The present coke-oven, with

- the air to ascend vertically at one angle of the
. heating-flue, and the gas at the opposite an-

ht

permit of foreing through any pieces of cha-

feature 1s that, as shown by the drawings, ac-

tained.in accordance with thisinvention. In

the flues designatéd ¢ the gas and air ascend |
~vertically and parallelly directly side by side.

Besides the effect of the displacement of the
combustion zone to the summit of the coal

- charge, which is common with the other ar- |
rangements, this arrangement shows in prac- |

tice a more efficient prevention of the forma-
tion of thin or jet flameés. In all the threé
arrangements (marked @, b, and ¢, respec-
tively) the end of the air-admission.passage
1s preferably arranged at the top of the sole
of the coal-charging chamber 1. TIt.is, how-

whether this extreme position of the air-noz-
zle, or its position on the sole of theheating-
chamber 2 beside the gas-nozzle, or some
other intermediate position is the most ad-

its capacity for regulation for uniform heat-
Ing an entiré group of heating-flues arranged
in serles, owing to the possibility of altering
the cross-section of the passage for the gases
of combustion, and in the separate heating-

flues In accordance with the constructions-}

utilization of the leat, together with the
greatest possible amiount of protection for
the refractory material even in the case of

large extent, suitable dispositions of-course

ployed or not.

. What I claim, and dezire to secure by Let-
ters Patent of the United States, is— o
1. A coke-oven having vertical heating-
flues and a common oyen upper horizontal

passage for the combustion-gases, said heat-
the said passage being :cstricted by projec-
tions of-the bond courses, means for causing

gle, guides for giving such paths to the gas
and to the air within the separate heating-
flues that the combustion zone is displaced

2. A coke-oven having a horizontal open

ing-flues at the point where they pass. into
sald ‘passage -being restricted, and having
bond courses rising within the horizontal
passage constructﬂg tc present recesses be-

818,268 | | &

‘pose set, forth.

‘the sum of the combustion-gases, passing
therethrough substantially as deserzbed and

for the purpose set forth. -
3. A'coke-oven having an upper horizon-
tal open passage and heating-flues, said flues

at the point where they pass into said pas-

sage being restricted by proisctions of the

bend courses; said projections Heing small in

t the flues remote from the chimney and

thence widening out towara the chimney,
substantially as described and for the pur-
4. A coke—oven; having an open horizental
passage and -heating-flues, said heatmg-flues

at the point where they pass into the upper

horizontal passage being restricted by pro-

70

75

So

Jections of the bond course, whica restric- -

tions are narrow at the end remote {rom the

chimney and thence widen out toward the
chimney and shdes upon the projections so
as to permit of adjusting the apertures of the

heating-flues, substantially as described and

for the purpose hereinabove set forth. _
5. A coke-oven, having horizontal pas-

sages, heating-flues, bond courses rising with-
in the horizontal passages, and presenting

| recesses between the separate heating-fiues,
‘'which recesses have a cross-section corre-

ot

sponding to the sum of the combustion-gases
passing therethrough, said heating - flues

where passing into the upper horizontal pas-

GO

95

sage presenting restrictions caused by pro-

-1 jections on the bond courses and which are
a b ¢ by suitable displacement of the combus- | narrow at the end remote from the chimney

tion zone, presents an extremely effective |

and thence widen out toward the chumnnevy,
substantially as described and for the pur-
pose hereinabove set forth. -

6. A coke-oven, having a°
sage, heating-flues, bond courses rising with-
1 the horizontd! passage and presenting re-

cesses between the separate heating-fiues,
“which recesses have a cross-section corre-

sponding to the sum of the combustion-gases
passing therethrough, said neating - flues

‘where they pass into the upper horizontal

passage presenting . restrictions formed by

projections on the bond.courses, which re-

strictions are narrow at the end remote from
the chimney and thence widen out toward
the chimney, and slides on the projections to
permit of adjusting the apertures oi the heat-

1ng-flues, substantially as described and for

the purpose hereinabove set forth. .
7. A coke-oven, having a horizontal pas-

sage, heating-flues and means.whereby the

alr ascends vertically in one angle of the heat-
ing-flue and the gas in- the oppostte angle for

"“:?;)_

“the Eurpqée of forming the combustion zone
.at t

above set forth.

8. A coke-oven, having 2 horizontal pas-
‘sage, heating-flues and means whereby the air

ascends verticaily in one angie of the heating-

horizontal pas-

100
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e top ot the coal charge, substantially
‘as described and for the purpese herein-
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ﬂue and the gas i’ the opposﬂ;e angle, and my ha,nd In presence of two sumcrlbmg Wit~
interch&ngeable nozzles permitting of regu- | nesses, thls 19th day of Au,gust 1904." - .
ating the quantities of gas and air passin o
throfcrh and their ratio orgle to the othgr sub% ' .. HE IN RICH KOPPERS
g sta,ntla,lly as described and for the purpose Witnesses:
herema,bove set forth. : t . WiLLiaM EssENWEIN,

In testimony whereof 1 have hereun‘to set , PETER LIEBER
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