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UNITED STATES PATENT OFFICE,

CARL SCHROETER, OF CHICAGO, ILLINOIS, ASSIGNOR OF ONE-THIRD TU JAMIES F,

HII-"J* O

CHICAGO, ILLINOIS.

COKE-OVEN.

el o= rush v+ o -

No. 922,201.

Specification of Letters Patent.

¢ ot T T e e ————

Patented May 18, 1909

Application filed September 8, 1903, Serial No. 172,208,

| o el -——

To all whom it may concern:

"Be it known that I, CARL SCHROETER, &

citizen of the United States, residing at Chi-

the county of Cook and State of
have invented certain new and use-
of which

cago, 11
Ilhnois,
ful Improvements in Coke-Ovens,
the following is a specification.
My invention relates to improvements in
coke ovens of that general type wherein the
oven comprises within a single external
housing or casing a bank or series of similarly
arranged and equipped retorts adapted to

~ treat independent quantities of coal supplied

CInmy
, filed Aprd 20, 1903.

30

39

e seversal retorts being adapted to

thereto, t! .
through the

effect the coking action solgly
a,pp,lication of external heat.
I'he invention relates more particularly to
improvements upon the apparatus set forth
prior application Serial No. 153,596,

~ Among the salient objects of the present
invention are to simplify and improve the
arrangement of the burners and combustion-

chambers within which the latter discharge;

to dispense with the regenerators employed
in my former apparatus for utilizing the heat
from the outgoing gases of combustion and

in lieu thereof to arrange the transverse out-
let, flues which lead to the chimney within
the main body of the masonry foundation;
to provide auxiliary fuel-supply pipes lead-
ing to and discharging within the checker-
work spaces at each end of each retort; to

provide an improved arrangement or dispo-

sition of the down-take flues which lead frony
the combustion spaces surrounding the re+

~ torts whereby I am enabled to secure & more

40

50

- to the nozzle ends of ¢ er
55 protect the latter against, burning off; 'a.n,;k |

uniform circulation or distribution of the
gases of combustion; to dispense with the
open spaces Or alr ‘
tween the several retorts and the fuek pipes
and burners extending within said spaces
and discharging into the sides of the checker
work and substitute in lieu thereof the fuel
pipes and burners discharging mto the
checker work at the ends of the retorts; to

rovide below the main combustion cham-
gem air chambers from which supplies of air
are admitted to the combustion chamber,

and to provide in conjunction with said air
‘chamber means for. insuring a more perfect

mixing of the air and fuel gases; to 80 ar-
range the air supply oEening-s with relation

chambers intervening be-

e burner pipes as to.

‘and g—*, respectively,

| on the line p—¢ and

' in general, to provide improvements in the

details of construction and arrangement of
the apparatus as will heremafter more fully
ap}i‘e&r. | | ‘
he invention consists in the matters here-
inafter described and more particularly
pointed out in the appended claims.

In the accompanying drawings 1 have
illustrated a coke oven embodying my pres-
ent improvements, wherein— |

Figure 1 is a front elevational view broken
away at the sides of the oven, illustrating &
group of four retorts arranged side by side,
it being understood ihat the rear end of the

bank of retorts is a duplicate of the front

end, the retorts extending entirvely through
the oven and being provided with similar
closures at both ends; Fig. 2 1s a vertical
sectional view taken transversely of the re-
torts, the several retotts from left to night
being shown on the lines a—>b, ¢c—d, e—f
of Fig. 3; Fig. 3 15 a
longitudinal vertical section through one of
the retorts and its underlying supports taken
on the line i—#k of Fig. 5; Fig. 4 is a longi-

tudinal vertical section through one of the

checker-work side walls of a retort, taken on
the line I—m of Fig. 5: Fig. 5 is a -horizontal
sectionial view through three ad)acent re-
torts, the upper retort being shown as cut on
the line n—o, the intermediate retort as cut
the lowermost retort as
cut on the line r—s, all of Fig. 3. Iigs. 6
and: 7 are defailed views showing the ar-
rangement of the fuel supply pipes. '
Referring

an external brick work or other fireproof

| arches 12 and vertical
closing a series of relatively long, narrow re-

T

housing or casing resting upon a series of
supports 13 and 1n-

ambers 14. The several retorts of
con-

suf-

tort ¢ ‘
the oven are duplicates of each other in

struction, and a description of one will

fice for all. .

The side walls of the retorts, instead of be-
ing formed as ususl of solid masonry,
made with interior open work formation,
each wall consisting of an inner lining 13, an
outer shell 16 and an intermediate open or
checker-work 17 this construction being
best shown in Figs. 2 and 4. The top lining
of the wall of the retort is formed by a seres
of trapsversely extending fire - clay arch
ieces 18, while the bottom wall or

ormed by one ox more remov able fire-clay

to the drawings, 11 designates

60
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‘A

slubs 19,
whiclt iy e mude mesections wre seb i the
coborty neny Lhe ends thoreol Lo seeve ns mner
ctid walls aud o provent excessive heabimyg
o ol Lhe ouler aon Amn':-; 21 The top ol the
petort. comprses an outer plate or rover 22
holweel wLi('-l'l anidd Lhe relractory ltnng 18
10 inbersticed or checkeir-work 25,0 Bencath
iho Hoor walls 19 of the velorts (he checkar-

rectly upon the masonry of the arches.

in the inner linings of the side walls of the
combustion chamber are formed lateral
aopenings 32, conveniently formed by mcans

922,201

Relruclory plutes 200 (see Wy 3) volatile products driven off by the coking

operntion, which products muy if desired be
bl Co, and passcd through suitable con-
verters to extract therefrom the by-preducts
while the combustible gas therelrom s re-
Lurned Lo the oven to supply when nxed
with alr und burned the necessary heat whieh
s applicd to and through the combustion
(;lnuujh{-n* and checker-work juckets ot the

(Y

o work sides 17 are continued downwardly | retorts us now to be described. .
constituting Gl srde walls o cormbustioi 12 desynates gas pi]ms leading from a
chimbers 24, the Lottone walls of which | suttuble source ol gas supply and extending
chambors wre formed by forizonial plides 256 | along the front and vear sides of the oven ree
having burncd apertures 26 formed ihoreny |8 wecetively, desirably on a level with the anr

15 oot Trequent intervals,  Delow the plates 25 ¢ vibers 270 Witl these pipes are con- o
forming thic botlom of the coubu ion chinin- | nected the several gas pipes 28 ‘which ex-
ber is Tormed an air chamber 27 within which | tend throughout the lcngt[h of the combus-
are arianued the fuel supply pipes 28, cach | tion chainber, there being in the present in-
ovovided with a serles of branch bwmner | stance in each chamber threc parallel pipes

su prpes or nozzles 29 (see detwl g, G, The | 28, as best scen in Fig. 2, extonding inwaidly 55
ﬁnttom of the air chamber 27 is formed by a | from each pipe 42 Lo points about the mul-
refinetory wall 30, and below this extends a | dle of the combustion chamber and the ends
checker-work space 31 which communicates ‘ of the pi]i}es capped, as shown at 43, so that
w-bh the checker-work spaces 17 at the sides | the supplies of gas to the respective halves

25 of the retort. The lower wall 31 rests di- | of the combustion chamber nre tdependent. g¢

Alongside of the gas pipes 42 are disposed
air pipes 44, which are in coninunnestion
with a blower, air pump or oiher suitable
source of compressed atr.  Opposite the ends

30 of longitudmally extoending endwise abutting | of each of the sevoral Pirﬂs 28, the air pipes 9=
arch pieces 32+, The ends of the combus- | 44 arc pmvided with lateral branches 45
{1011 cimm‘bers arc closed by means of looscly | which extend through suitable couplings 46
placed brick 33 or other suitable closures, | and project concentrically within the ve-

- while the ends of the a chombers 27 are s‘pectwe RS {lipes 28 a short distunce, as in-
15 open except as occupicd by the fuel pipes 28. | ¢ icated clearly 1 detail Fig. 6. | n

“'Phe checker wm-]l(_ spaces at the sides of The gas pipes 42 are provided with branch

the retorts are in communication with each | visers 47 WLiGh rise a.dja.c:e.nt to the end walls

otioratl thenr uppor ends through the checker- of the furnace opposite the side checker

work  spaces 23, aud at one side said | spaces of the several retorts, sald riger pipes

40 Bpnces communicate with down-take flues 34 | 47 bemng each pmvi(le.d with o plumlity of 1¢
{;5*'.3{} ]1;.?,& 4 :md 5} which lead t(), nnd Jis- | illt'lli‘l'lﬁ(l ("-}[tellSi(JIlS or burnev tllb(—’fs 3 (S(‘-ﬂ
charge within trunsverse Hues 35 formed to | Fig. 4) which project through the end walls
extend through the solid masonry founda- of the furnace and discharge into.tlm checker
tion between the arches nnd the Lottoms of | gpaces 17, The air pipes 44 are likewise pro-

45 the rotorts and leading to any smitnble | vided awith riser pipes 49 which extend a]nng— 1]

w0 ghimiiey. ‘ |'side the riser pipes 47 and siinliarly provided
* A non-conducting jacketl 36 of nsh or other | with mturned . u1_*a.nch extensions 50 which
ryaterial completely surrounds the top and | citer through suitable couplings 51 and ¢x-

o gilles of tke walls or heatin jackets of the | tend mnct—r-ntricq,lly within the burner tubes

“ o g petioris; hivdayer of non-conducting material | 48, as best seen 1o Fig. 4. 1

o liguse colifined hetween the outer side walls The sa}rcrul gas pipes, air pl|lws and risers

el s et he 'gseveral retort-contaming recep- | are provided with auitable valves for regu-
Ctacles of the superstructure of the oven. | lating the relative quantitics of awr and gas,

. Pl chainbers extonding belween the sever ! | as indicated at 52, 53, 54 and 55.

With the oven constructed as described, 1.

‘g5 patorts of my piiorinvention are in the pre:-
- gntinstanec -digpensed. with and the strud-
i secordingly :made more compact.
U Phrough the. reof .of each. fetort and its
] surrouniding shell ur casing are formed con-
‘g0 jenl charging openings 38, which ean be made
7 gir-tiglit by fire~clny pluge 39 seated in the |
lower todsof sail openmmgs and cast wron l
|

| the coking operation is carried on substan-
tially as follows: The retorts having been
cha —ed with coal through the several charg-
ing openings 38, and the latter closed, gas
and compressed air are turned on through |
the pipes 28 and 44; 1t being understood that
the air supply is under pressure whilke the

 covery 40 applied to thy entrance endy of the | supply of gas will be drawn 1n to the furnace
- opetifstoChuneys or flues 41.also tap the | chiefly by the entraining action or suction of

65 roof of eacl rotort and serve as out!c. 3 for the | the aw jets. The air and gas entering the

L
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022,201

longitudinally disposed pipes 28 in the alr
chambers, passes upwardly through the
burner tubes and discharges within the com-
bustion chambers, in which latter the com-
bustion initiates. The burning gases flow

from the combustion chambers aterally out- :
arch openings 32 to the

ward through the
checker spaces 17 rising through-the latter to
the top of the furnace and. passing over the
tops UF the retorts, and thence to the down-
take flues 34. From the down-take flues the
gases

pass to the transverse, flues 35 and
thence to the chimney.

several soles of the retorts form the tops of
the combustion chambers, 1t will be seen that

~ the retorts are com Jetely enveloped by the|
" burning gases, and

y reason of the distribu-
tion of the burners and the eduction flues the
cases are thoroughl dispersed and the cir-
oulation maintained quite uniform around
each of the several retorts. Accordingly the
coking operation is both thorough and uni-
form. By reason of the fact that the burner
iubes 29 extend through openings
protecting plates 25 of larger diameter than
diameter of the burner tubes,
and discharge in’ the combustion chantber a
slight distance above said protecting
the relatively cool air contained in the air
chamber 27 1s entrained or drawn upwardly
through said apertutes 26 around the several
burner tubes, thereby
the latter and preveating them from being
burned off by the intense heat of the com-
bustion chamber. This is a feature of much
importance, and furthermore,
entrained forms an auxiliary supply of oxygen
in addition to that introduced Ey the internal
The horizontal partition formed
by the plates 25 obviously protects the pip-
ing contalned in the air chamber, and 1t will
be further noted that the construction and
arrangement of the plates are such that the

latter may be readily lifted out, thus permit-

ting the gas tubes to be withdrawn from the

several air chambers with great facibity.

The fact that the gas pipes within the air

chambers are made 1 two sets extending In-

wardly from each end further contributes to

the ready removal of the pipes, for the pur-
poses of Inspection and repair.

Tt will be understood that the details of

' be somewhat modified

from the spirit of the 1n-

vention, and accordingly 1 do not limit my-

self to the exact details shown and de-
scribed except to the extent that
made the subject of specific claims.
I claim as my invention: -
1. In a coking oven, a coking retort pro-
vided in its lower portion with a supporting
wall or sole, a second wall maunted%etweeri
aid sole and the bottom of said retort and
forming a combustion chamber thereabove
and an air chamber therebelow, said second

in the
lates,
thoroughly protecting |

the air thus

they are.

—

Inasmuch as the |

|

|

|

}

1

|

L the latter, a partition wall

‘intermediate the lengths

wall being provided with series of aper-
tures, & series of burner tu hes mounted with-
tn said aiv chamber and projecting through
said apertures into said combustion chamber,
said tubes being smaller than said apertures
and mounted concentrically therein, where-
by air from sald air chamber is entramed
into said combustion chamber around the
ends of said tubes by the action of the fuel
flowing therefrom, and means for
fuel to said burner tubes, substantially as
and for the purpose described. _

2. A coking oven, comprising a coking re-
tort composed of double walls providing a
checker-work combustion space therebe-
tween, a combustion chamber beneath the

, rojecting into said combustion
chamber through said apertures, said aper-
tures being larger.than said tubes whereby
air is entrained through said apertures
around the ends of said tubes within said
combustion chamber, and means for su ply-
ing fuel to seid burner tubes, substaniially 8s
and for the purpose described.

3. In a coking oven of the character de-
seribed, the combination of a bank of coking
retorts arranged parallel and contiguous with
each other, a combustion chamber extending
longitudinally beneath each retort through-
out the length thereof, an air chamber ex-
tending longitudinally beneath each com-
bustion chamber throughout the length of
separating said
combustien and

tures, a header fuel pipe extending across
each end of the oven opposite the ends of the
several retorts, a grou

tending from each%ma' er pipe longitudinally
within the respective air chambers to points
. | thereof, burner
tubes connected with the several pipes of the
several groups, extending upwar ly through
said parvition wall and discharging within
the combustion chambers, header air pipes
extending along each end of the oven a ja-
cent to the fuel pipes, branch injector pipes
connected with said header '
tending and discharging within the several
combustion chamber pipes, risen pipes con-
nected with the header fuel pipes at each end
of the oven and rising adjacent
walls thereof, branch burner pipes connected
swith said risers and extending through the
end walls of the oven and discharging into
the spaces at each side of each retort, riser
air pipes eonnected with said header alr pipes
at each end of the oven and provided with
branch extensions extending and discharging

within the burner tubes of the riser fyel pipes,

| and means for supplving gos ond aiv {o the

.

supplying

d air chambers from each
other and provided with burner tube aper--

air pipes and ex-

to the end
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respective header pipes, substantially. as de-
scribed. .

4. In a coking oven of the general charac-

ter described, the combination with a bank

5 of coking retorts arranged side by side and &

" masonry foundation support comprising a

“series of transversely extending arches, of

intercommunicating combustion spaces be-

low, at each side of, and above each retrrt,

10 down-take flues communicating with the up-

per combustion spaces of each retort and ex- |

tending downwardly alongside of the respec-
tive retorts, and one or more transversely
disnosed main {lues formed within the ma-
gonry foundation between the chambers of
adjacent arches, with which transversely

disposed flues said down-take flues communi-

cate, substantially as described. |
; CARL SCHROETER.
Witnesses: ‘ '
AvLBerT H. GRAVES, -
" FreperIick (. GOODWIN.
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