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1o oll whom it may concern. |
Re it known that I, Cany SCuROBTER, 2
utlzen of the United HStates, wmdmn at
Chicago, in the county of Cook and JLH(‘*
ol Tlinois. have invented certain new and
useiul hnpxmemenfs i Coke-Ovens, of

which the following is a specification.

My mvention velates to improvements in
coke-ovens of thut general type wherein the
OVen  comprises within a single e‘ﬁ"wrnl
housing or casing a bank or nzoup of s1ma-

Jarly avranged and equipped retorts adapted
to treat 111(1chndtm quantities of coal sup-

phied thereto, the several retorts bemng
adapted to effect the coking action 50]{51”@’
through the application of external heat ap-
plied to the several retorts.

The coke-oven embodving the present in-

vention 1s of the same uoneml type as. and

in many respects is constructionally similar
to, the coke-oven shown in and forming the

“subject matter of Letters Patent No. 922,201,

oranted to me May 18, 1909.
Among the plmclpiﬂ objects of the pres-

ent. mwnuon are to 1mprove the arrange-

mént of burners and buarner supply-pipes
with a view to better protecting the latter
from wjury by the high heat, and with a

further view to facﬂltfzmnﬂ u‘pmr work, |
when necessary: to pmmde

an improved
means for supplying air to %uppm* COINUS-
tion: to provide an 1mproved arrangement
of 105.1m@1 alors for prelimmarily heating
the wir; to provide an tmproved and stmpii-

fied support for the several retorts and the ;

sasing or housimg whieh eom ans them. soid
uppmi having the regencre’ ors m hart con-
lmned therein; to provide suitable insula-
tion for the metal base- plate of the retorts;
and in gencral to provide improvements
the detail
of the a
fally appear.
To these ends the ilwention consists m
matters hereinafter deseribed and morve par-
‘tlm'lfllhf pointed out 1 the appended clanns,

s of construction and arrangemeoent

ent 1provements wherein—
Iroure 21 18 o dront elevational view
broken away at the sides of the oven. illus- |

trating a Dmnp ol four retoris arranged
that the

| ]};r}

Cmore {fransver sely
m"‘

pparvatus as will hereimalter niore

fhe
| cerve
- cessive heating of
n the accompanvine drawines T have {
istrated a coke-oven embodyving mv proes-

shown m i*fw 4,
the

of the front end. the
firely through the oven and bemng provided
with like closurves at both ends; Irie.
vertical se

being shown on the section lines
¢, e——f, and g—~,
3: Fig. 3 1s a longitudinal vertical sec-
tion Lhmuuh one of the retorts and its
underlying supports taken on the hine +—4#,

of Ifig. 4; and Fig. 4 is a horizontal sec-
‘homl VIew {hrmwh four adjacent  retorts,
the upper retort hemn shown as cut on the
line (—mn, the second 1‘(1&)1*1 being shown as
cut on the hne n-—o, the third ; rotort being
hown as cut on the line P, and the lower-
most retort as cut on the hine »—s, of Fig. 3.

??vlu*rmr to the drawings, O aeszgnatm
an extérnal brick-work or oiher fireproot

1O yjf}]
(""‘_“ lj) ;

h(m-,mﬁ or casing resting upon a broad fiat

steel bage- plate 11, w hich latter, 1n turn
rests upon a series of steel-beams 12 extend-
mg from :
selves supj
W all% 13 extending across the front and reav
ot the entire structure. Fhe housing or cas-

e 10 1ncloses agroun of m]ahvelv 1(Hlﬁ+f
These several
each other

Narrow I‘etm’*t-(:hambem 1-1.
retort-chambers
1 construction.
wifll %mh(*fe for ail.

The side walls of the retorts are made
with nterior open-work or checker forma-
tion, each wall consisting of an mner hning
15,
checlker -work 17
best shown m Ifies,
of thoe

are duplicates of

and o description of one

{his (‘tt't«lwf;rli{:ti(m being
2 and 4
all of the retort 1s Im mied by one or
extending fve- {'LW' arch

picces 18, while the bottom wall or sole is

formed by one or more removable fire- clay

slahg or arch pieces 19, Retractory plates
20 (g, 8). whieh may be made 1 sections,
are sot in the retorts near th
as inner end walls and to prevent ex-
the outer ron doors 21,
Phe top of the retort comprises .an outer

f--p] tte or cover 22 between which and the re-
Areetory top lining 1R 1

15 an intersticed or

cheel cer- work 23, of the character clea

Mm {Q
contintoed

the checker-work sides 17 are

PRODUCT
ERRITORY, A COR~

Lent mL J alﬁyf«ﬁfﬁ, 1914,

retorts extending en-
218 &

. cltional view .taken transve rsely
of the retorts, the several retorts from left

‘ront to rear of the oven and them-
vorted at their ends upon masonry .

an outer shell 16, and an mtermediate:

1y
Beneath the floor walls of -

downwardly. constituting the side
walls of {*ﬂ“nhus‘&mn c,h.[,u; bei's 24, the aotiom

70

60
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80 -
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- walls of ‘which combustion - chambers are | of _thg“‘apenings.- Chimneys or flues 47 also
~ formed by horizontal plates 25 having

burner apertures 26 formed therein at fre-
quént intervals. | |
Below the plates 25 forming the bottom
of the combustion-chamber 1s formed aun
air-chamber 27 preferably divided centrally
by a partition 28 (Fig. 3); and below the
air-chamber 27 is formed a checker-work
space 29 (Fig. 4) which forms in effect 2
recuperator-duct or flue for conducting a
portion of the air that supports combustion

'into the superposed air-chamber 27 as more

15

~ at 31 (Fig: 3) to permit the upward flow of

particularly hereinafter described; the top
‘wall 30 of said recuperator flue (which also

forms the bottom wall of the air-chamber
27) being apertured at intervals, as shown

. 'heated air from the recuperator-flue into

20

the air-chamber.

ch Between the bottom wall
32 of the recuperator-flue 29 and the steel
base-plate 11, and to protect the latter from

~ the intense heat, I interpose suitable insula-

- 26

tion which may consist of a.dead alr-space
33 containing sufficient bricks or fire-clay

blocks to adequately support the bottom

wall 32 of the superposed recuperator-fiue.

. In the case of long ovens, I preferably em-

30

- ploy an intermediate support in the form of

columns 34 disposed substantially midway

. -belween the end-supporting walls 13 (Fig.
.- 8), said columns supporting the beams 12,

35

-and the latter, in turn, being preferably ad-
ditionally strengthened by truss-wor

39,
The inner linings of the side walls of the
combustion-chamber are formed with lateral

o oEenings 36 which communicate with the
v

40

ecker-work spaces 17 in the side walls and

" in the ends of the combustion and air-cham-

bers 24 and 27 are preferably formed ob-.

 servation-openings 37 and 38, respectively.

The checker-work spaces in the sides of

- the retort are in communication with each

45

~ ~other at their upper ends through the
0 checker-work space 23, and at both sides

-~ _said space 23 communicates with downtake
. .'flues 39,servingin part toconduct the burned
.gases to a single central transverse flue 40

50

{Fig. 3) conveniently supported by brackets

41 on the columns 34 and leading to a suit-

- ‘able chimney (not shown). A non-conduct-
. ing jacket or packing 42 of ashes or other
heat insulating material completely sur-

b5

rounds the top and sides of the walls or heat-
ing jackets of the retorts, this layer of non-
econducting material being confined between
the outer side walls 43 of the several re-

‘tort - containing receptacles of the super-

. structure of the oven. .

60

- surrounding shell or casing are formed con-

85

Through the roof of each retort and its

ical-charging openings 44, which can be

| made air-tight by fire-clay plugs 45 seated in

the lower ends of said openings and cast-

tap the roof of each retort and serve as out-
lets for volatile products driven off by the
coking operation, which products may, if de-

sired, be led to, and passed through suitable

converters to extract therefrom the by-prod-

70

ucts, while the combustible gas therefrom - -

1s in part returned to the oven to supply,

when mixed with air and burned, the neces-

sary heat which is applied to and through
the combustion chamber and checker-work
jackets of the retorts as now to be described.

Beneath the steel base-plate 11 and ex-

tending longitudinally of the several retorts
are fuel supply pipes 48, there being, as

herein shown, five of such pipes located be-
neath each retort (Fig. 2). In these pipes
are interposed T-shaped couplings 49 into

79

80

which are screwed or otherwise secured ver-

tical branch burner pipes 50, which latter
extend upwardly through the base-plate 11,
msulating-chamber 33, recuperator-flue 29,
air-chamber 27, and the apertures 26 in the
bottom wall of the combustion-chamber 24.
Certain of these burner pipes 50 are extend-

ed further up into the checker-work spaces

17 in the side walls of the retort, as clearly
shown 1 Fig. 2. Extending along -the
front and rear sides of tlie oven are gas
pipes 51, with-which are connected the outer

85

90

95,

ends of the several fuel-supply pipes 48, the -
fuel-supply to each pipe being controlled by -

suitable valves indicated at 52. Along the
side of the gas pipes 51 are disposed air
E]PES 53 which are in communication with a
lower, air-pump or- other suitable source of
compressed air. -Opposite the ends of each
of the several pipes 48, the air-pipes 53 are
rovided with lateral branches 54 controlled
v valves 55 and having nozzles 56 which
extend within the ends of the fuel-supply

pipes 48 whereby the jets of air entrain a

flow of gas mixed with said air to and
through the branch burner pipes 50. The
gag-pipes 51 are provided with branch risers
57 which mse adjacent to the end walls of
the furnace opposite the lateral checker-
spaces of the several retorts; said riser-pipes
57 being each provided with a plurality of

inturned extensions or burner-tubes 58 (Fig.

3) which project through the end walls of

the furnace and discharge into the checker-

spaces 17. The air-pipes 53 .are likewise
provided with riser-pipes 59 which extend
alongside the riser-pipes 57 and are simi-
larly provided with inturned nozzles 60,
which enter the burner-tubes 58 and serve
to entrain the gas through the latter. ,

In each of the front and rear masonry
walls 13 and directly beneath the end of
each retort is located a checker-work re-
generation-chamber 61 that is open to the

100

&

105

110

115

120.

125

atmosphere throughout its lower portion

through an opening 62 formed in the front

iron covers 48 applied to the entrance ends ' portions of the walls 18, and, at its upper' 130
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end, communicates freely with the air-

dmmbslr 27, and with the recuperqtm flue
29 through registering openings in the base-

plﬂie 11 and buttom wall 82 of the recu-
perator ftue, as clearly 5110“&211 at 63 1n Fig.

5

another part flowing along the rctupe rator
flue and thence upw ardly into the air-cham-
ber through the intermediate openings 31.

A por tion of the regeneration chamber 01
at- each end is par tittoned off, as by sold
walls shown at 612 and 61° tbel ebv for ming
an i“’mc}sae( heating chamber extendnw ‘the
*‘ml] length of the inner or back-side of each

sgenerator, into which the dewntake flues
:;i% lead ; and from these heating chambers,
hetween each palr of flues 39, 15 led across
another discharge flue 392 lﬁ,a,dmfr mto de-
livery fine 40, wherebv the mgeneratmq 61
are heated.

Whth the oven {rm%trumed as described.
the coking operation is carried on substan-
trally as "?@jlmvs The retorts having been
(}"-unﬂd with coal through "the seveml

charging openings 44. and the latter closed,

oas and compressed air are turned on

fhmuﬂh the gas and air- Suppljr pipes, 1t be-
ing understood that the atr supply 1s under
pressure while the gas is drawn into the

furnace chleﬂy by the suction or entraining
action of the air-jets. The air and gas en-

tering and mixing 1n the longitudinally,
Gﬁ"’;}(‘}%ud pipes 48 pass upwmdly through
he bvmm tubes and discharge within tlw
combustion - chambers, 1n whleh latter the

combusiion beglns. The burning gases flow

from the combustion- chamher% laterally out-

~ward through the openings 36 to the checler-

spaces 17, risitng through the latter to the
top of the furnace and filling the checker-

~ space 23 over the tops of the rotorts, passIng

55

eral vetorts; this uniformity of distribution

GO

LA

kA1)

thence to the downtake flues 89. T rom the
latter the gases pass through the hmhnﬁ
cnambers of the Iwenemtmﬁ and the flues

892 to the main transverse discharge ﬂue
40 and thence to the chimney. Tnasmuch as
the several soles 19 of the retorts form the
tens ot Li}f‘- combustion chambers, 1t will be
scen that the retorts are comp]o’foh envel-
nperl LV {he burning gases, and by reason
of the distribution of the burners and the
cduction flues the gases are thoroughly dis
nersed and the cirenlation maintained sub-
stantially uniform around each of the sev-

heing pmmotod by the outer burner tubes
of the vertical series and the horizontal

‘burner tubes 58 which directly penetrate the

lateral checker-work spaces 17.  The jet-like

“action of the gas burning at the tips of the

bum“r‘ iube% 50 has ﬂlL effect of entram-
mer the air tl’nouﬂh the I‘(‘ﬂell(-“*l‘if()lfa Gl
and recuperator ftues 29, cnely air becom-

fr_%ﬁ a part of the air passing directly across
the Iecupemtm fine aud through the end
openings 31 into the a1r- _chamber 27, and

flues, ‘which latter ave in a heated state. by
reason qf their 1‘)1‘)\11111’[37 to the birners.
This entrained air, although considerably
heated by the lefrenem’rf)rs 1S compari

tively cool 1elatwely to tne temperature ob—-

hence preserves the burner-tubes from melt-
‘ing: It also furmishes an auxiliary supply
of oxyeen to support combustion in addi-
tion to that infroduced by the internal air-
blast.

The m%uhtmn provided between thL re-
cuperator flues and the metal base-plate pre-
vents thp transmission by conduction of sut-

base-plate;.and the location of the longitu-
dinal gas-pipes 48 beneath the base- lafe of
the furnace not only affords a better pro-
techon to 'said pipes against the Heat, but

ing the burner-tubes 50 much slmp}m sinece

structure to withdraw and replace S"bld
tubes.

It will be understood that the dehu]s of
construction may be somewhat modified
withont departing from the spirit of the in-
vention or sacrificing any of its advantages;
and accordingly T do not limit myself to
the exact details shown and described ex-
cept to the extent that they are made the
_%ub]ect of %peuﬁc claims.

I claim:

1. In a coking oven, a coking retort com-
]_311%111“ )| (]r)sod coking chamber the side

walls whereof are f{:l'llwd with checker-work
ior the passage of products of combustion,
a combustion-chamber beneath said (*()mer
chamber provided with apertures in its
bottom wall for the entraining of air and
with lateral openings conununwatlnn with

said combustion chamber, and a recuperator
space beneath and communicating with said

1111'{11111111391' 1 combination nlth a fuel-

retort and provided with branch burner-
“fubes  extending  theretrom  upwardly
through said vecuperator space and air-

bottom wall of said wmbu%mn (-hamlw
substaniially as deserbed.

-9, In a coking oven, a coking retort com-
Priging- a closed coking chamber the side

walls whereof are formed with checker-worl

for the passage of products of combustion,
a combustion-chamber benecath said (0]111‘1(1'
chamber ~ provided with apertures in its

with lateral openings communicating with

sald checker-work, an air-chamber beheath
sald  combustion {thm'aber a  recuperator

- epace beneath and (;{:;11111111111(";Lt111g with said

ing quite highly heated during its passage
..ﬂllOuﬂh the regenerators and recuperator

tmmnn Wlthm the combustion-chamber and.

ficient heat to injuriously effect said metal -

‘hS(} makes the work of repalring or, renew- -

not requiring the tearing out of any of the

satd checker-work, an air-chamber beneath

bottom wall for the entraining of air, and-

70

79
30

85

00

100

110

pipe eii(‘fm]mg beneath the bottom of said

115

chamber and the entrainimg apertures in the

120

125

130
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15

- chamber

20

25

g 5

air-chamber, a metal base-plate forming the
bottom of the retort, and suitable heat-insu-
lation between said base-plate and the
bottom of said recuperator space, In combi-

nation with a fuel-pipe extending beneath

said base-plate and provided with branch

hurner-tubes extending therefrom upwardly .

through said base-plate, insulation, recu-
perator space, air-chamber and the entrain-

ing apertures in the bottom wall of said

combustion chamber, substantially as de-
scribed. . - |
3. In a coking oven, a coking retort com-

prising a closed coking chamber the side

walls whereof are formed with checker-work
for the passage of products of combustion,
5 - combustion-chamber beneath said coking
provided with apertures 1in 1its
bottom wall for the entraining of air and
with lateral openings communicating with

" sald checker-work, an air-chamber beneath

sald cumbustion chamber, burner-tubes ex-
tending from beneath the retort upwardly

- into said combustion-chamber, other burner-

tubes extending from beneath sald retort
upwardly into the checker-work spaces of

 the side walls, means for supplying fuel to

3

35

40

45

said burner-tubes, and means for admitiing
air to said air-chamber, substantially as de-

scribed. |

4, In a coking oven, a coking retort com-
prising a closed coking chamber the side
walls whereof are formed with checker-work
for the passage of products of combustion,
a combustion-chamber beneath said coking
chamber having lateral openings communi-
cating with said checker-work, an air-cham-
ber beneath and communicating with said
combustion-chamber, a fuel-pipe provided
with branch burner-tubes extending into
said combustion chamber, foundation walls
supporting the ends of said retort, and re-
generators in said foundation walls and
communicating with said air - chamber
through which the air to the latter is pre-

liminarily heated, substantially as described.

5. In a coking-oven, a coking retort com-
prising a closed coking chamber the side

~ walls whereof are formed .vith checker-

b0

work for the passage of products of combus- |

tion, a combustion-chamber beneath said
coking chamber having lateral openings

- communicating with said checker-work, an

50

air-chamber beneath and communicating at |
‘a plurality of points with said combustion-

- chamber, a recuperator space beneath and

communicating at a plurality of points with

988,8U06

said air-chamber, a fuel-pipe provided with
branch burner-tubes extending into said
combustion-chamber, foundation walls sup-
porting the ends of said retort, and checker-

work regenerators in said foundation walls

communicating at their lower ends with the

“atmosphere and at their upper ends with

said recuperator space and air-chamber, sub-
stantially as described. |

6. In a coking oven of the general char-

acter described, the combination with a bank

of coking retorts arranged side by side, and

a masonry foundation therefor comprising a

pair of walls extending beneath and support-
ing the opposite ends of said bank of retorts,
of intercommunicating combustion spaces be-
neath, at each side of, and above each retort,
means for supplying fuel and air to support
combustion tosaid combustion spaces, down-
take flues communicating with the upper
combustion spaces of the several retorts and

20
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extending downwardly alongside of the .

latter, and a main discharge flue disposed
beneath and transversely of said bank of
retorts and between said foundation walls
with which said down-take flues communi-
cate, substantially as described. . :

7. In a coking oven of the gehg:rél éhar—
acter described, the combination with a bank

of coking retorts arranged side by side, and

a masonry foundation therefor comprising
a pair of walls extending beneath and sup-
porting the opposite ends of said bank of
retorts, of intercommunicating combustion

spaces beneath, at each side of, and- above
‘each retort, air spaces beneath and commu-

nicating with the lower combustion spaces
of the several retorts, checker-work regen-

50
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erators built in said foundation walls and

communicating at their upper ends with said

air spaces, fuel pipes extending through said

walls and beneath said bank of retorts and

provided with branch burner-tubes extend-

ing upwardly into the combustion spaces ot
the latter, down-take flues communicating.

with the upper combustion spaces of the
several retorts and extending downwardly

‘alongside of the latter, and a main discharge

flue disposed beneath and transversely of
anid bank of retorts and between said foun-

dation walls with which said down-take flues

communicate, substantially as described.
' CARL SCHROETER.

Witnesses: -
SamUeL N. PonNp,
Daisy C. THORSEN.
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