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UNITED STATES

PATENT OFFICE.

WILHELM MUELLER, OF DUSSELDOBF, GERMANY.

COKE-OVEN.

658,154,

- Specification t}f‘ Letters Patent.

P&'&;@im@d May 17, ﬁ@ﬂ@

Application filed April §, 1909 Serial No. ﬁ%‘é 248,

To all whom 2t may concern:

Be it known that I, Winneoy Mustier, a
subject of the (Jerman Emperor, and resid-
ing at Dusseldorf, Germany, have invented
certain new and useful Improvements in

(oke-Ovens, of which the following 18 a

specification.

My invention relates to regenerative coke
ovens or gas retort furna,cm, and the main
object 18 £6 construct and provide such ovens
ard furnuces in which exclusively that part
of . the walls beside the coking-charge is
heated intensely continuously : and uniformly,

“whereas the gas- co]h,u,mg:, chamber located

abm‘*e the charge 1s msulated irom the heat
of the walls and ceiling and is cooled,
order. on the one hand, to produce a gas of
high calorific and illuminating value by
menns of conveniently “eguhmme uniiorm

lieating by an optionally high temperature

of tlm walls, and on the other hand to pro-

~teet the gas 'thus obtained from decomposi-

30

40

&5

50

ticn in the cham'ber above; which was caused

herctofore owing to the t(}p part of the cham-

ber being overheated.
The methods of heating the walls of the

ovens in coke ovens known heretofore, par-
ticularly in regenerative ovens, are a1l im-
perfect, hecause half or a quarter ol a wail
is heated with fresh gas and air only from
below alternately, w ‘hereas the other poriz

perature by several hundred degrees, the con-
sequence of which is that, on account of this
alternating heating, the oven walls are sub-
jected to conhnuou&lv fluctuating tempera-
tures, whereby leaks and cracks are produced

more and more in the fireproof masonry of

‘thu walls with | 1nereasing 1111%1011 of worl-

ing, so that the coking- 1::{,110»:1 and the qual-
1h of coke and gas’ frmdual]} deteriorate
considerably. These defects are entiv ely
done away with by thie present mmproved

construction, and o & short duration of mhmg,

good qua 11ty of coke and guas, aund a higher
Y vield of by-products are thu,med

Tn order that the invention may be clearly
understood 1 will now explain the same with
reference to the accompanying drawings in
which one constructional foml of my 1m-

-proved regencrative coke oven 1s represented

by way ot example.

chambers, and Fig.

on line X—X of’ Fw 3. Kig.

01’1'

of the wall receives only the waste heat of
the former portion which is lower in tem-

1n said drawings: I‘wure ii1s a vertlcai

Jlongitudinal sect;m ihmuﬂh the coke oven

tahen through the center {)f the combustmn
12 is a like view taken

through the center of a coking chamber or

retort; i ig. 2 is a vertical transverse section
taken on line Z—7Z of Fig. 1%, and Fig. 3 1s a

like view of a shghtly modified form on an
enlarged scale, the bottom portion being
(}mltud whereas Fig. 4 1s a horizontal section

similar to that shown in Fig. 3, but showing

in addition the lower part of the coke-oven;
the left-hand side is a section through the
intermedmte hinder bricks of the wall show-

g flue 18, whereas the right-hand shows
hm“ the upper gas and air supply 1s ar-
ranged and how the combustion gases pass
downward and escape through the lower
twyer 5 into the sole ‘channels 14.; Higs. 6, 7
and 8 ave vertical sections thr oufrh the upper
twyer, plan view, and vertical section
thr ough the lower twyerﬂ respectively, Hg.
7 showing both twyers in plan; Fig. § 15 a

sectional’ ";_31.«1“ view of the end part of the

battery of coke ovens A in Hig. 1 and shows
the mnnectmn of the two veﬂ'enemmr-a with
the reversing valve and s smoke stack, whereas
Iigs. 10 and 11 are sections on the bent line

5 18 & VIew

55

60

65

70

75

80

t—u, and in the plane v—w in Hig. 9, re-

spectively.
Similar refe: 'encae characters mdm&te cor-

responding parfs 1n all figuvres,
Referring to the drawings, the (‘:@kmg
chambers or vetorts A ave prm*lded with

charging holes 1 at the top of the oven. The

side walls of the coking chambers are formed
by a sertes of vertical heating or combustion

fiues 4. In contradistinction to known meth-

ods of sm:}plvmg gas anda air from below
only, the {*{}mpuatmn filues 1in my improved

coke oven are provided at their lower as

well as at their top ends with special twyers
or blast nozzles & for supplying and mixmg
oas and hot air.
and upper supplies are constructed in such
manner ag to cotivey the gas and air cur-
rents into the heating ﬂu{s in a direction

The twyers for the lower

85

80

95

100

pamﬂe] with each Gthm in order to prevent -

any formation of small flames or flame-tor-
rents. A very intimate mixture of gas and
air 1s, however, attained by arranging that
the ﬂir-passages 6 pass spirally around the

105



air at any pressure by means o

=t
- ?I‘

gas-nhozzles 62 into the combustion flue, as
clearly shown in Figs. 3, 4, 6, 7 and 8.
Namely as these figures show, the construc-
tion ofy’ the twyers admits of a sil%}ply ot hot

a blower,
because as a current of air enters into the
flues 4 1t is broken up while flowing through

. four openings 6 around the stream of gas by

10

means of small ducts. 6 which open:some-
what tangentially and slantingly into.the
gas nozzle 6%; the stream of gas is broken

- .up by the air entering it in this manner and

15

20

a rotary movement is produced owing to |

the tangential arrangement of the small
ducts 6° (Fig. 7) whereby the gas is mixed
more intimatey with the hot air issuing
from theé largér openings 6. Owing to the
adequate Widtrﬁ of the supply and discharge
openings 6 and 16, the twyers admit of an
adequate supply of air closely correspond-
ing to the requirements, say about four times
the quantity of heating gas that enters,

Whereby the pressure of gas and air is Kept

2D

. 30

. 30

" 40

45

throttled.

ranged side by side and superposed

as to enable the gas su

~equal. The air supply openings 6 and 16 in

the twyers are likewise well adapted for the
discharge of the products of combustion.

. In addition, the waste gases from the com-
bustion flues are not collected, as in the man-

‘ner known heretofore, in a long horizontal -

channel that runs at the top of the flues, but
In my improved oven every two, four or six
flues are connected only at their upper ends

by passages 7, so that the upper part of the:

walls of the coking chambers are stronger
and more durable. As clearly shown in Hig.
1, in some of the walls of the coking cham-
bers I preferito provide these passages T

superposed in pairs in order to prevent the |

waste gases which flow from the second hest-
ing flue of a set of connected flues being-
‘the combustion flues are ar-
d the gas-
supply channels 8, 8% and 9, 92. The super-
posed channels are connected in such manner

Underneath

valves or stopcocks 25

0 be suitably regu-

lated for each three or four combustion flies,

50

~ nozzles 6* into the combustion flues,

~ channels 8, 8% an

95

60

%0

~the heating in this manner, as I

Suitable connecting passages 10 lead the oas
upward from the channels 8 and 9 through
The object of providing four gas supply
9, 9* 1s that the channels
8 and 8%, or 9 and 9* alternately may. to-
gether supply gas to a group of four or
three heating flues; in this manner more or
less gas can be supplied, according to the

‘kind of coal, either at the front end or

toward the middle as desired. If only one
supply channel were provided for cach side
1t would not be possible positively to control
_ cannot
gas for the flues lo-

otherwise rff'ulate the
the center.

cated towar

~To avoid the passages 10 becoming clogged |

ply by way of the

‘

combustion.

058,154

up with naphthalene or graphite, openings
11 having removable plugs 12 are arranged
1n the foundation arches 13 which enable all
the vertical combustion flues 4 to be readily

nspected from time to time. -

The sole channels 143, 14, 14°, 149 alter-
nately serve for supplying the hot air for
combustion from the one regenerator 15
through lateral passages 16 and ths twyers 6
to the heating flues 4, and for conveying the

VG

waste hot gases from the combustion flues to

/

the other regenerator 17. .
- The sole channels 14 can be alternately
connected by a fiue, which is regulatable by
a damper, with the regenerators 15 or 17.

with the smoke stack 28; at the junction of
the flues 1s a.reversing valve 27 which alter-
nately connects one of the two regenerators

30

~At the end of the battery of ovens the two
regenerators 15 and 17 are connected in the
usual known manner (see Figs. 9, 10 and 11)

85

with the smoke stack 28, and the other with

‘an ‘air supply pipe. The air is’ supplied
‘through the air pipe and reversing valve by
a'tan or blower not shown in the drawing,
which forces the air through the regenerator

where it 1s heated and on into the sole chan-

‘nels 14 and combustion flues 4. The waste
gases passing from the combustion fiues and -
sole channels to the other regenerator are

drawn off by the draft of the smoke stack.
The four sole channels are required ar-

.ranged superposed in pairs, as shown, in or-

der that-the waste gases may be drawn away
from both the front and the rear end of the

90

95

sible if only two sole channels were provided.

From the sole channels 14¢ or 144

*

18 formed in the intermediate binder-bricks

a part

of the hot air'is led through small passiges
1056

of the wall (see Figs. 3,4 and 5) and ascend-
ing into the air flues 19 around the upper
twyers 5, in order to supply auxiliary hot
air through openings 6 {o the downwardly- -

flowing products of combustion. If no ajr

110

be supplied from the sole channels 14¢ or rléL‘_‘l- SR
to flues 18 and 19, the supply can take place

through a hole 20 from both ends of the
oven, in which. event the flues 19 run the

115

whole length beside the upper twyers
throughout the oven.

In the uppermost part of the e*e'en.above' L

the twyers 5 of the heating flues are ar-
ranged one or two gas-supply
and 21* which are connected to those flues 4

which have in them a downward draft of
The .passages 2 and channels

channels 21

120 |

3 which connect the charging holes 1 with- |

the upper gas supply. channe
used when .the (Wé)n 1s being started, or in
the event of the oven being worked without

s 21, are only o
12? . -

recovery of the by-products, to convey the
crude gas from the coking chamber directly

into the combustion flues 4.~
The arrangement of one or two gas Sup-

-y -

1306

A1) , 100
sole of the oven, which would not be pos-. .
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20

30
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DEB, 184

oly channels above the h@atnﬂ* flues 1s quite

optional, for the heating gases in the m}t,%t

fues are all under mer*sure and only the

downceast flues have a drast i‘mm the chim-
‘ney, but as the upper extra supply of pas

is blown in at the same pressure as the gas
from below, the pressure in the upcast fines
is canceled ‘2hove and the extra gas flows

automatically only into the flue having a
downward flow of gas therein. It is there-

“fore not absolutely necessary to arrange two

upper channels 21, |
In connection with the upper air channels

19, beside and in the arch of each coking

chamber A, the crude gas collecting room or

space B above the coking clmrﬂ‘e 15 sur-

rounded atf its sides and cmlmr* bV hollow
blocks or tites, or by several brick walls

‘made of ﬁleprmf material which conduct

heat badly, forming small ducts or channels
99, These channels are interconnected by
smail aucts 22* (Fig. 1%) and extend so far

down the side (ﬁ the combustion flue toward

the charge as is preferable having regard
to the shrinking of the coking mass.
1T preferred, the oas c&llﬂctmg space 15 can
be made smaller than the coking chamber A
belownit, as clearly shown in Eiga 2 and 3
at the right-hand side, in order to h&m IMOore
space for the channels 29 and to charge the
chamber equally 1ull every time. The chan-
nels 29 witlen (*omnmn‘!ca*{‘ with the am
flues 19, as ,;lum nin Fig. 5, serve on the one

hand for utilizing the ume%swe heat of the

oven ceiling for preheatmﬂ the air for the
upper mnply and on the other hand keep
radiated heat awa Yy fmm the eallecimﬁ‘

spaces B.

The qdmutw—e of this over other .-,wranw
ments known heretotore 1s that not on.lv 18
all heating of the sides (}f the gas cc}llectmn‘
spaces B mmdeu, but also the heat of mub
ation at the sides and ceiling of the oven is

s

reduced as much as possible by the flues 22.

The collecting spaces B thus cooled have a
far lower tem pemtvre than the charge be-
low them, and the generated gases therefore
pass oub 0: the c@hmg Chd}i‘ﬂ'e the whole
length of the chamber dn@(,th 1nto the
cooled collecting spaces, so that the valuable
1lluminating constituents of the evoived
0ASes cannot be decomposed.

The operation of my 1mproved coke oven

15 as follows: The CGLHW chambers A are
charged with coal in the
The gases generated in the coking chambers
are conducted from the collacung spaces B
through vertical pipes C to the coxldens.;,-
tion plant. Adfter the separation of the by-
products, the gas for heating the oven is
conducted through pipes 23 aioz‘w the side
ot the. &}‘"lhivjfjf ot ovens, and small branch

pipes 24 nrovided with valves or stopcoeks

o5 conduct it into the upper channel “?’1 S
well as into the bottom chanrels 8, 8%, 9, 67

J;@n 1‘30-}{ i

usual manneér.

‘With remwd to the direction of flow of

cocks or &ampara 1 the sole channels

&%

in eneh half of the oven wall. If now, for
example, the regeperative system 1s used,
the gas passes from the channels 8 or 9
through the twyers & alternately into nialf
the nu 3’1’10@1‘ of fiues In one wall, 4. ¢. iInto one
side of eone, two or three pairs of heating
flues 4.
air also enters from the one regener ator 15,
and sole channel through the twyez‘s 6 and
mixes with the bummfr gas flowing upward.
The products of combustion _are ‘then con-
ducted through the passages 7 into the next

- flues of one, “two or three combined pairs.

Maree muceh Cﬂ‘ their heating power 18 lost

'{m the way upwarg, each of the fliies having

a downward combustion receiveg from the
charmels 19 and 21 an auxiliary supply of
fresh gas and hot air, in order to keep the
i‘empemtum as high as that in the upward
filues. The W&st@ cases fnslly descend
through the lower twver
to the sole channels and then through the
other regenerator 17, to the smoke stack 28.

After the reversal of a suitable three- -way
cock 26 in the gas-supply pipe and of the
ﬂwemme valve 27 of the two regenerators

15 and 17 alongside the battery, tne supply
of gas and air Aows 1 the I'ewez%e direction
the
gases in the combustion fiues. If no re-
ﬂ’mewi‘f}rm be emploved for heating the air,
the dzrﬂciwm of er of the supply of {mq

and air 'mca, that ot the produets of CGil}qu— |

tion remain always the same.

The supply of gas and air {o every set of
three or four fiues can be readily controlled
and 1eﬂ'u1med at will by the pipes and stop-
SC
that s very uniform dl%‘h‘lbﬂbi@ﬁ of gas and
alr 1s attained. 'Therefore, and on account
of the improved situation of the lower, and
mrticuhﬂv of the upper gas and air supply
twvem which enables an ex&edmgly high
temper ature to be applied exclusively to
ﬂl-E‘ celﬂmr charge and prevents other parts
ot the oven, pqmwul riy the gas-collecting
space B hunrf heated, the 1mproved cake
oven-can be run with a considerable saving
of fuel owing to the more perfect combus-

‘tion of the gas mived Wlth the highly heated

atr. Bemd% economy in fuel gas bemﬁ' real-
1ized, on account of the hwh ‘Lempemtuw
which is obtrinable at the side of the charge
of coal, and having regard to the cooled gas-
collecting room, the ylud of gas of a hwher
ﬂhlmmatinn and calorific value, as well as
of ammonia and benml:: 1S matermlly n-
creased. |
Owing to the more cﬁmph—#e uniform,
&peedy and economical coking process 1n my
improved coke oven as compared with others
known heretofore, I am enabled not only fo
oet better and more incressed pr{}dacts @f
dlstllhtmn but also a good SOHH coke can
be obtained from a iow grade coal on ac-

Just below the sole of the oven, hot

and passages 16

70
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-required.

10

15

4

count of the. good control and easy applica-
tion of a high temperature to the charge if

aving now particuldrly described my in-
vention, what I claim and desire to secure
by Letters Patent is:— . | -

1. The combination in a coke oven, of a-

plurality of vertical heating flues forming

the sides of coking chambers, means to sup-
ply gas and air to the lower and upper part |
of. each of said heating flues, passages con--
necting gas supply channels connected with

the upper ends of said heating flues; a plu-
rality of superposed supply -channels con-
nected with the lower part of said heating

flues, passages for cleaning #hd inspecting

leading from the foundation vaults into the

20

25

30

‘heating flues, subdivided hot-air or waste-
heat sole channels, each said sole channel

having four subdivisions and passages con-
necting said sole channels with the lower
ends of the heating flues, air-passages con-

necting the lower sole channels to the air-

ports and the supply channels of the upper
air flues to the heating flues, means for clos-
ing and regulating said gas supply chan-
nels and said sole channels, and means for
reversing the gas and air supply. |
2. The combination, in a coke oven, of a
plurality of vertical heating flues forming
the sides of coking. chambers, each of said

~ heating flues having a twyer at the top and

bottom of the same, gas-supply channels

058 154

| opening into- the fop and bottom of safd

heating flues, a plurality of small cooling

channels around the top or gas-collecting -
space of each coking chamber arranged, sub-

stantially as shown, extending down the

- sides of the coking chambers, and air-supply
channels connected with said cooling chan-

35

40

nels and said twyers, as sot forth and for the

purpose specified. -
8, I'he combination, in.a coke

bottom of the same, gas-supply channels
opening into the top

channels dround the top’ or gas-collecting
space of eachi coking chamber arranged, sub-
stantially as shown extending down the
sides of the coking chambers, and air-supply
channels connected with said cooling chan-

nels and sald twyers, the top or gas-collect-.

and bottom of said .
“heating flues, a plurality of small cooling

_ | oven of a
plurality of vertical heating flues forming
the sides of coking chambers, each of said-

45
heating flues having a twyer at the top and

o0

55

ing space of each coking chamber being

smaller than the coking chamber proper be-
low 1t, substantially as set forth and shown
in'the accompanying drawings. S

In testimony whereof, I aﬁx'my signature

1 the presence of two witnesses.

- WILHELM MUELLER. ' [L.s.]
Witnesses: - -
| Orro KONI1G,
Wiy Kreiw,
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