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7'o (all 21 hom, it may concep’in, : 
Be it known that I, Louis WILPUTTE, a 

citizen of the United States, and resident of 
New Rochelle, in the county of Westchester 
and State of New York, have invented cer 
tain new and useful improvements in Coke 
Oven Decarbonization, of which the follow 
ing is a specification. 
My present invention consists in an im 

proved method of, and apparatus for elimi 
nating carbon deposits from the fuel gas 
supply channels of coke ovens, and was pri 
marily devised and is especially adapted for 
use in regenerative coke ovens having verti 
cal heating flues. . 

In the general type of by-product regener 
ative coke oven in most extensive use in this 
country, the heating Walls between the cok 
ing ehambers are provided with a series of 
yertical ?lues which receive combustible gas 
at their lower ends through channels ex 
tending horizontally into the oven structure 
from the opposite sides of the battery to the 
flow reversal plane located approximately 
midway between the sides of the battery. 
reach of these gas supply channels in an oven 
of the ordinary dimensions, is in the neigh 
borhood of eighteen to twenty feet in length, 
and supplies fuel gas to the various vertical 
heating flues in the corresponding portion 
of the heating yail. Ordinarily something 
like twelve to sixteen vertical heating flies 
are supplied with gas from each gas channel, 
each fue being connected to the appropriate 
gas supply channel by an individual passage 
including a gas measuring nozzle of refrac 
tory earthenware. 
The gas channels are located in brick 

work wall portions of the oven structure, 
which are highly heated, and the gas passing 
to the vertical heating files adjacent the cen 
ter of the battery is this highly heated, 
while the gas passing to the fitues adjaceTit 
the sides of the battery is less highly heated 
because the cooling effect of the gas fowing 
through the channels is more pronounced in 
the outer portions of the channels than in 
the inner end portions. The high tempera 
ture to which the fuel gas is thus subjected 
tends to “crack its hydro-carbon constitu 
ents with a resultant deposit of solid carbon 
on the walls of the horizontal gas supply 
channels and the passages connecting the 
channels to the vertical flues. This carbon 

is especially objectionable in the gas nozzle 
Orifices as any carbon deposition there cor 
respondingly varies the amount of gas which 
the orifice will pass, and moreover, these 
orifices, which ordinarily run from three 
eighths to three-fourths of an inch in diam 
eter, are so small that a relatively smail 
amount of carbon deposition is sufficient to 
wholly or largely close them. . 
The trouble caused by carbon deposition 

is of Such a serious character that it is regu 
lar operating practice to provide men whose 
Sole or principal duty it is to punch carbon 
out of the nozzle orifices and to replace noz 
zles broken in this punching out operation. 
To punch the carbon out of the nozzles is a 
difficult and arduous operation since it must 
be done from the top of the oven structure 
by means of iron bars inserted through aper 
tures left for the purpose in the upper por 
tion of the oven structure. The temperatures 
to which these bars are subjected are so high 
that the bars lose their normal rigidity af 
ter a few seconds” use, and considerable skill 
is required to enable the operator to insert 
the end of the bar into the eye of a nozzle 
located a dozen feet or so. beneath his feet 
when the bar itself is highly flexible and the 
nozzle and the walls of the flues into which 
he must look are white hot. In consequence 
nozzles are broken with considerable fre 
quency in the punching out operation. 

In ordinary regenerative coke oven, gas is 
supplied through each gas supply channel 
intermittently. To minimize the troubles 
due to carbon deposition provision has been 
made in the past to feed air into each hori 
Zontai gas supply channel during a portion 
or all of the time in which that channel is 
not passing gas to the vertical heating ?lues. 
The air thus supplied tends to burn out the 
carbon previously deposited in the gas chan 
nels, passages, and nozzles. In general, how 
ever, heretofore it has not been found possi 
ble to a void the necessity for constant SI 
pervision and more or less frequent nozzle 
punching operations by feeding air into the 
gas channels, owing, primarily. I believe, to 
the fact that heretofore the decarbonizing 
air has been supplied to the gas channels at 
the outer ends of the latter. " 

In accordance with the present invention, 
supply decarbonizing air to the inner ends 

of the gas supply channels and thereby as 
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sure an adquate supply of decarbonizing air 
to the nozzles adjacent, the center of the bat 
tery where the carbon deposition is the heav 
iest. When the air is supplied to the outer 
ends of the gas channels, the resistance to 
the flow through the channels, and the de 
creased density (due to its higher tempera 
turc) of the air reaching the inner nozzles 
as compared with the density of the air 
reaching the outer nozzles makes it prac 
tically impossible to get sufficient air into the 
channels for decarbonizing the inner nozzles, 
particularly when the flow capacity of the 
inner nozzles is obstructed more or legs by 
carbon deposition, without introducing more 
air into the Outer ends of the gas channels 
than is desirable. Only a retatively small 
amount of decarbonizing air can be intro 
duced into the Outer ends of the horizontal 
channels without an objectionable cooling 
effect on the walls of the gas channels, and 
the cracking of the bricks forming the chan 
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nel walls as a resuit of their contraction and 
expansion under the temperature variations 
to which they are thus subjected. 

In the practical carrying ott of my inven 
tion I supply air to the inner ends of the gas 
supply channel through special channels 
formed in the oven structure, and preferably 
utilize the same reversing mechanisim by 
which the flow through the regenerator and 
heating flues is reversed at regular intervals, 
to start and stop the flow of air through the 
special air supply channels at the proper in 
tervals. The air supply channels prefer 
ably include portions extending from the 
sides of the battery nearly to the center of 
the battery which are located in portions of 
the battery structure much less highly 
heated than are the walls of the gas supply 
channels. In consequence of the length and 
disposition of the air supply channels, the 
decarbonizing aii' heats up gradually in its 
passage from the outside of the battery to 
the inner ends of the gas channels and does 
not come in contact with hig 
tions of the oven brick work until it is quite 
highly heated. thus avoid subjecting 
highly heated portions of the oven brick 
work to the undesirable cooling effect of 
comparatively cold air. 
The various features of novelty which 

characterize my invention are pointed out, 
with particularity in the claims annexed to 
and forming a part of this specification. 
For a better understanding of the invention, 
however, and its advantages, reference 
should be had to the acompanying drawings 
and descriptive matter in which I have illus 
trated and described preferred embodiments 
of my invention. 
Of the drawings: 
Fig. 1 is an elevation of a regenerative 

coke oven battery of Well known type in sec 
tion on the line 1-1 of Fig. 2; 

. 
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Fig. 2 is an elevation of a portion of the 
battery shown in Fig. 1 partly in section on 
the line 2-2 of Fig. 1; 

Fig. 3 is a somewhat diagranumatic plan 
view of the battery shown in Fig. 1; 

Fig. 4 is an enlarged sectional elevation 
on the line 4-4 of Fig. 3; 

Fig. 5 is a partial sectional elevation 
taken similarly to Fig. 1 illustrating a modi 
fied construction; 

Fig. 6 is a partial section on the 
of Fig. 5; and 

Fig. 7 is a section on the line 7-7 of 
Fig. 5. - 

in Eigs. 1 to 4 inclusive of the drawings 
I have illustrated the application of my 
invention to a regenerative coke oven of well 
known type in which the horizontal coking chambers A are separated by heating walls 
B in which are formed vertical heating 
flues E arranged in a series extending from 
one end of the wall to the other. The flues 
E in each heating wall are connected at their 
upper ends by the so-called horizontal chan 
nel F. The group of flues E in each heating 
wall at one side of the flow reversal plane 
A-A which is located at, or approximately 
at the center of the battery, are connected 
by ports or passages H to a gas supply 
channel H, individual to that group of flues, 
while the other vertical flues E in the same 
heating wail are connected by passages. H 
to a corresponding gas supply channel H.A. 
in operation the various channels E and HA 
are intended to be alternately connected to 
a source of fuel gas by the usual piping and 
automatically actuated valves which are well 
known and hence have not been illustrated 
in the drawings. The flues E. in each heat 

105 ing wail connected to a gas supply channel 
are also connected by ports D° to a corre 
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sponding regenerator Space or spaces D lo 
cated between the oven supporting walls C. 
and through which air passes upward to the 
flies E, and is preheated during the periods 
in which gas is supplied to these flies E 
through the channels H. During the periods 
in which the supply of gas through the chan 
nels H is interrupted, products of combus 
tiolin areº sucked dio WinWard " from the corre 
sponding flues E through the ports D into 
the regenerator space or spaces connected to 
those flues. Similarly the flues E. connected 
to the gas Supply channels HA are also con 
nected to a regenerator space or spaces 
through which air flows upwardly during 
the periods in which gas is being supplied to 
the channels IIA and through which pro 
ducts of combustion flow downward during 
the periods in which the supply of gas to 
the channel HA is interrupted. - 
The proper distribution of gas from each 
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of the channels H and HA. to the different 
flues E to which the channel is connected, is 
regulated by the sizes of the Orifices or ports 30 
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through the usual nozzles G seated one in of the channel, and when lifted of its seat 
each gas passage H. Vertical channels E 
normally closed at their upper ends by re 
movable covers are provided in the top of 
the oven structure în line with the flues E 
to permit inspection and replacement of the 
nozzles G and to permit carbon to be 
punched out of the nozzle orifices if and 
when this may be necessary. In so far as 
above described the oven shown in Figs. 1 to 
4 is of a standard type construction in exten 
sive use. 

Un accordance with the present invention 
decarbonizing air is supplied to the channel 
H and HA at appropriate times through 
supply channels formed in the oven struc 
ture and leading from the sides of the bat 
tery to the inner ends of the different gas 
supply channels H and HA. As shown in 
Figs. 1 and 2, decarbonizing air is supplied 
to each of the channels H and HA through a 
corresponding vertical channel H formed 
in the oven supporting wall C and connect 
ing the corresponding gas supply channel 
to the inner end of a horizontal channel H 
extending into the lower portion of the oven 
structure from the same side of the latter as 
the gas supply channel H or HA to which it 
connected. To minimize the possibility of 
the channel H becoming clogged as by 
broken nozzle fragments T may decrease the 
thickness in a direction transverse to the 
heating walls, of the upper end portion H of 
each channel H as it approaches the corre 
sponding gas channel, and increase its di 
mensions parallel to the length of the gas 
channel so that it opens to the latter through 
an elongated slot-like orifice a considerable 
portion of which may be clogged without 
material interference with the flow of de 
carbonizing air. To prevent difficulty from 
small nozzle fragments or the like falling 
downward through the channels H, I ad 
vantageously provide a well H in the oven 
foundation at the lower end of the vertical 
channel H. By arranging each channel Hin 
vertical alignment with aflue E and passage 
Eit would be possible to inspect and to punch 
out the upper end portion of the channel H 
in case the latter became clogged, but in gen 
eral I consider it preferable to arrange the 
channels H2 out of alignment with the flutes 
E as shown in Fig.1 since with this arrange 
ment, the possibility of the elongated mar 
row upper ends or discharge orifices of the 
channels H becoming sufficiently clogged to 
interfere with efficient operation is very re 
mote. 
The passage of air through the channels 

H? and His controlled by suitable valves or 
connections at the outer ends of the channels 
H. In the construction shown in Figs. I 
to 4, a valve member L is, provided at the 
outer end of each channel H, which serves, 
when on its seat L', to close the outer end 

to open the oilter end of the channel to the 
atmosphere so that atmospheric air may 
then be drawn into the corresponding gas 
supply channel Hº Grº HA. A dvantageously 
the valve members L are operated by the 
same reversing mechanism employed to 
control the admission of air to and the dis 
charge of products of combustion from the 
regenerators. . 

As shown in Figs. 1 to 4, each valve mei?) - 
ber L and its valve seat L' forms part of 8. 
valve mechanism - which also includes , 
valve member Ji and a valve member ". 
The valve member J regulates the escape of 
products of combustion from, and the valve 
member J regulates the admission of air 
to, a regenerator space or spaces of the bat 
tery. The valve members L, J, and J” of 
each valve mechanism J are operated by 8, 
common valve actuating lever J. The lat 
ter is shifted in one direction to move the 
valve member 3° into its closed position and 
the valve members J and L into their open 
positions, and is moved in the opposite di 
rection to seat the valve members J aid , 
and to open the valve member J by means 
of a cable M shown in Fig. 3 as running 
around the battery and connected at its ends 
to a reversing motor N placed at one end of 
the battery. The cabie M ruins over suitable 
guide pulleys M and is provided with stop 
collars M for shifting the valve arms J. 
As shown each valve actuating member. 

is pivotally connected to the corresponding 
valve casing at j', and is link connected to 
the stems of the valve members , and .. 
Each valve actuating member J8 includes a 
portion . working in a slotted yoke L° Sp 
cured to the upper side of the correspond 
ing valve member L, the parts being so pro 
portioned that notwithstanding the con 
siderable movement given the part J when 
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the valve actuating member J is moved back 
and forth, the valve member L will noi, he 
lifted unduly high above its seat. The valve 
members L drop hack to their seats under 
the action of the gravity when permitted to 
do so. As a convenient, means for regi 
lating the amount of air entering the chat 
nels ? I provide in the piping connecting 
the outer end of each channel to the corre. 
sponding valve seat. ... a lishion or coupling 
L' in which I place a disc: t , having an 
orifice which determines the amount of air" 
passing through the piping when the corre 
sponding-valve member L is in its open posi 
tion. To increase or decrease the Tate at 
which air is drawn into any channels H8, 
the corresponding measuring disc Limay be 
replaced by another having a larger or 
Smaller orifice 'espectively. 
In the contemplated mode of operation of 

the apparatus shown in Figs. 1 to 4, during 
any period or stage in operation in which 
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gas is being Supplied to the channels , the 
valve inenberg; ; , and i? at the left hand side 
of the battery will be closed winile the valve 
me; mber's i , and ...' a í, the Iright handi side of 
the bettery.. xvi!i be opeia, & inci the y alve mem 
hers at the left hand side of the battery 
"vii; he in open position and at the right 
had side of the baktery Yili se closed. Un 
der these condiiiiioins the struction of the stack. 
or other suction producir ag device for diraw 
ing products of combustion down through. 

30 

the right hand regenerative spaces draws 
atmosphelic air through the corresponding 
channeis Ei and it into the gas supply 
chanzels H Å and thenee through the pas 
sages and gas nozzles G into the lower 
ends of the corresponding filles E. from 
which the air and products formed by its 
combustion pass through the ports Dinto 
the subjacent regenerator spaces. When 
the flow through the regenerators and files 
is next reversed, the previously open Valve 
members 5’, 8 and L are closed and the pre 
viously closed valve members 5’, 8 and L. 
are opened, and atmospheric air is then 
drawn into the channels i. The air thus 
supplied to the chainnels i and HA burns 
out carbon deposited in those channels and 
in the corresponding ports Ei and nozzles 
G. Since air is being supplied to each gas 
supply nozzle H and I.A. during half the 
time the battery is in operation the rate of 
air inflow may be very low, and this coupled 
with the manner in which the air is intro 
duced, results in the air being heated to a 
compa}ratively high temperature before it 
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enters the gas supply channels, thus avoid 
any undesirable cooling effect on the walls of 
the gas channels and consequent brick frac 
tures and gas leakage. The described mode 
of introduction of air into the gas supply 
channels and the high temperattire of the air 
when introduced insure the proper decar 
bonizing effect, in the inner ends of the gas 
supply channels and in the passages and noz 
zles directly connected thereto, where the 
greatest carbon deposition ordinarily occurs. 

in respeci šo cetai teatres of constric 
tion not previously referred to, and in the 
manner in which they are connected between 
the regenerative spaces with which they are 
associated and the tinnels or conduits at the 
sides of the battery the waive mechanisins 
shown in Figs. 1 so 4 are of the character em 
ployed in the Wilpittie as distinguished from 
other standard types of of ovens, but the de 
carbonizing provisions shown in Figs. I to 

and designs 
of oven. in particalar they are as appli 
cable to an oven of the Soppers type in 
which the air to be preheated is drawn into 
the regenerators from the external atmos 
phere by stack suction, as to an oven of the 
Wii putte type in which the air to be pre 
heated is supplied to the regenerators under 

i5,361. 

pressure. In an oven of the Wilputte type 
theire are certain advantages in supplying 
the decarbonizing air under pressure from 
the same so!!}ce from which air is passed to 
the regeneratoi's to be pieheated therein and 
in Figgs. 5, 6 and li li have illustrated means 
for accoimplishing this. - 
The usual means employed in the Wilputte 

type of oven for Supplying air to, and with 
draising products of combustion from the 
regenerator's is shown in Figs. i. and 4, and 
comprises conduits and A. running along 
the opposite sides of the battery and each 
Serving in one period of operation as an out 
let for products of coimbustion and when the 
flow through the battery is reversed as an air 
stipply conduit. As shown in Fig. 3 the con 
duits 3 and IA, are alternately connected at 
one end of the battery to a stack or exhaust 
fan contection by the valves and 1. 
"The conduits i AÅ and i are also alternatively 
connected at one end of the battery by valves 
i° and *, respectively, to a conduit 
through which compressed air under pres 
Stre is stipplied as from a blower not shown. 
The valves 1’, 2, 3° and 14 are operated by a. 
Sitable reversing mechanism (not shown) 
so that when the valve I is open, the valve 
It is also open and the valves I and I are 
closed and when the last mentioned valves 
3re open, the valves and * are closed. 
'The conditi i is connected to the correspond 
iing regenerative spaces D between each ad 
jacent pair of oven supporting walls C by 
the easing of a corresponding valve mech 
aïnista J and two channels D’ 2nd K, the 
valve member 5 controlling communication 
between the channei D' and the conduit I, 

70 

75 

80 

85 

90 

00 

and the waive member controlling com 
minication between the channel K and the 
conduis . The conduit, IA. is similarly con 
nected by valve mechanisms , and channels 
D and K to the regenerative spaces D at the 
opposite side of the battery. The channels 
is thus supply air to the regenerators and 
the channels D discharge products of com 
bustion from the regenerators. 

In the modification shown in Figs. 5, 6 
and 7, the gas supply channels H are sup 
plied with decarbonizing air at the proper 
time from the conduit, IA. and the gas sp 
ply channels HA. from the conduit I. For 
this purpose each channel H which connects 
at its upper end to a gas supply channel H. 

connected at its lower end to a channel 
J.G. which runs to the right hand side of the 
battery, and each channel H connected to 
a gas supply channel H.A. is connected by a 
passage f. running to the left hand side of 
the battery. For structural reasons and to 
avoid leakage troubles the channels h, and 
F.C. are not in alignment but are displaced 
as shown in Fig. 6. The valves L.A. of Figs. 
5, 6, and 7, which replace the valves L of 
Figs. 1-4, serve to control the communica 
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tion between the channels h, and ha, and the 
conduits i and A respectively. As shown 
each valve LA is mounted in a valve mecha 
nism. A which differs from the waye 
mechanism. J in that the actuating member 
JÅº, replacing the member J, * of the con 
struction first described, is arranged to open 
the valve members L.A. and 3 at the sane 
time, and in that the valve Inember i Å. 
Works in a closed chaimber communicat 
ing through a port, j9 with the chainber of 
the valve casing to which the corresponding 
regenerator air supply passage is is co 
nected. 

in practice prefer to form the channels 
H*, /, and ha, by iron pipes embedded in 
concrete and located at or about the level. 
of the bottom edges of the regenerators. 
prefer to form the channels I' by 'egister 
ing orifices in the superimpo?ed bricks 
forming the walls C. . 

While in accordance with the provisions 
of the statutes i have illustrated and de 
scribed the best form of embodiment in my 
invention now known to me, it will be ap 
parent to those skilled in the art that, 
changes may be made in the form of ap 
paratus disclosed without departing froin 
the Spirit of my invention as set forth in 
the appended claims and that in Sonne cases 
certain features of my invention lay be 
used to advantage without a corresponding 
use of other features. - 

hiaving now described iny invention, 
what i claim as new and desire to secure by 
Tetters Patent, is: 

1. in a coke oven having fuel gas supply 
channels extending into the aven stricture 
from its outer surface for substantial dis 
tances, the improvement which consists in 
provisions for introducing decarbonizirag ai? 
into said channels at points reinote from 
said surface. 

2. În a regenerative coke oven havirig 3, . 
series of coking chambers separated by heat. 
ing Walls formed with fue Spaces and hay 
ing fuel gas supply channels each extending 
into the oven structure from the side of the 
latter and connected to the fue Spaces in a 
heating wall at intervals along the length 

generative 
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of the latter, the improvement which con 
sists in provisions for introducing decarbon 
izing air into each of said channels at a 
point, remote froin he side of the ove. 
Stitcl It'e fron which the channel extends 
jnto tho latter. 

3. En a regenerative colke oven of the ver 
tical file type having fuel gas supply 
channels extending into the oven structure 
"on the te sides of the latter approxi 
}:&ly center of the oyen, 23ld hay 

ing CO3 3.5 each side of the oven strug 
i, utre foi yiing 23ii? ii;ldie’i? preSSUir'e tO ?he 
oven regenei'ators to be preheated therein, 
the inap 
Rindi yaliyes fo?' interimittently connecting 
the gas SVG pily chainnels at the one side of 
the oven stricture to the condits at the 
other side of the structure. 

4. in a regenerative coke oven having 
coking chambe's, vertically fitted heating 
walls between the coking chainbers and re 

- Spaces underneath the oven 
chambers and having gas Supply channels 
extending into the oven structure from 
its opposite sides at or about the level of 
the ?iops of the regenerative Spaces, the im 
provement which consists in means for in 
troducing decarbonizing air into said 
channels at points adjacent their inner ends 
Coin prising horizontai channels entering the 
Oven strucit ra at the sides of the atter and 
at G' about the level of the botton of the 
regenerative spaces and vertical channels 
connecting Saidi horizontal chainnels to said 
gas Supply channels. 

5. in a regenerative cote oven, having 
combustion fues, regenerators, gas Supply 
channels extending into the oven from the 
opposite sides of the latter approximately 
to the center of the oven, and each connected 
to a plurality of combustion files, and a re 
versing gear for periodically Feversing the 
direction of flow through the regenerators 
and fue Spaces, the improyement which con 
sists in means controlled by said reversing 
gear for interrittently introducing decar 
bonizing air into said gas channels at their 
inner ends. 
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