Lo WILPUTTE.
COKE OVEN DECARBONIZATION,
APPLICATION FILED WAY 14, 1921.

1,485,361.

BT

L

19! |§l 5£
i ’
o | ) &IZJJ -
o | O T
o HH
: 2iF
0 A 4 i
a R
o e

ro--1

6?57 ;éj, INVEHTOR

"l Lopeiiy b/ ilmetle

. By ; e

p &§Zzﬂqﬁxe & ol
ATTORNEY



L. WILPUTTE,
COKE OVEN DECARBONIZATION

APPLICATION FILED MAY 14, 1921,

Patented Nov. 14, 1922,

361.

3

1,435

3 SHEETS—SHEET 2.

/W/

7 .

~
NSO
X

n..-y////z

oz Y

m;ﬁ,M

=

=z =
SN

W!////////AI \

TR
m.-A- J
Y

Yt 2T 5 LTI

<R

7

2SS

QASNANY

1118 LN | S

_\\\&\

QQIIIIIIIIIIIIIIIIIIIIIIIIIII"

ATTORREY




L. WILPUTTE,
COKE OVEN DECARBONIZATION.
APPLICATION FILED MAY 14, 1921,

1,435,361, Patented Nov. 14, 1922.

3 SHEETS--SHEET 3.

27
=
i (k4

IS

L} '  INVENTOR
L pciis W

BY '
ATTORNEY



5

10

15

20

25

30

35

40

45

50

Patented Nov. 14, 1922,

UNITED STATES

1,435,361
PATENT OFFICE.

LOTIS WILPUTTE, OF NEW ROCHELLE, NEW YORE, ASSIGNOR OF TWO-THIRDS TO
ALICE A, WILPUTTE, OF NEW BOCHELLE, NEW YORE.

CORFE-OVEN DECARBONIZATION.

Application filed May 14,

To all whom it may concern.

Be it known that ¥, Louvis Wrururre, 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 ¥mproverents in Coke-
Oven Decarbonization, of which the foliow-
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-
mavily devised and is especially adapted for
use in regenerative coke ovens having verti-
cal heating flues. : ‘ S

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 chambers are provided with a series of
vertical flues which receive combustible gas
at their lower ends throngh 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.
wach of these gas supply channels in an oven
of the ordinary dimensions, is in the neigh-
horhood of eighteen to twenty feet in lengih,
and supplies fuel gas to the vavious vertical
heating flues in the corresponding portion
of the heating wall. = Ozrdinarily something
like twelve to sixteen vertical heating flues
are supplied with gas from each gas channel,
each flue being connected to the appropriate
gas supply channel by an individual passage
including a gas measuring nozzle of refrac-
tory earthenware.

The gas channels ave located in brick-
work wall portions of the oven structure,
which are highly heated, and the gas passing
to the vertical heating flues adjacent the cen-
ter of the buttery is thus highly heated,
while the gas passing to the flues adjacent
the sides of the battery is less highly heated
hecanse the cooling effect of the gas flowing
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

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

The trouble caused by carben deposition
is of such a sericus 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 ave subjected are so high
that the bars lose their normal rigidity af-
ter o 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 wwith considerable fre-
quency in the punching cut operation.

Tn 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-
zontal gas supply channel during a portion
or all of the time in which that channel 18
not passing gas to the vertical heating flues.
The air thus supplied tends to burn out the
carbon previously depesited in the gas chan-
nels, passages, and nozzles. In general how-
ever, heretofore it has nol heen found possi-
ble to aveid the necessity for constant su-
pervision and more or less frequent nozzle
punching operations by feeding air into the
oas 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 carben deposition is the heav-
test. 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-
B &

ture) of the air reaching the inner nozzles
o5 comparved with the density of the air
reaching the outer nozzles makes it prac-
tically impossible to get sufficient air infto the
channels for decazbonizing the inner nozzles,
particularly when the flow capacity of the
mner nozzles is obstructed more or less by
carbon deposition, without introducing more
alr into the cuter ends of the gas channels
than is desirable. Only a reiatively small
amount of decarbonizing air can he intro-
duced into the outer ends of the horizontal
channels without an chjectionable coolin
effect on the walls of the gas channels, a

- the cracking of the bricks forming the chan-
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nel walls as a result of their contraction and
expansion under the temperature variations
to which they thus subjected.

In the practical carrying out 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 mechanism 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 2ir 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. TIn consequence of the length and
disposition of the air supply channels, the
decarbonizing air heats up ¢radually in its
passage from the outside of the battery to
the inner ends of the gas channels and does
net come in contact with highly heatad por-
tions of the oven brick work until it is quite
highly heated. T thus avoid subjecting
highly heated . portions of the oven brick
work to the undesivable cooling effect of
comparatively cold air, -

The various features of mnovelty which
characterize my invention are pointed oni
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 hiad to the acompanying drawings
and descriptive matter in which I have illas-
trated and described preferred embodiments
of my invention.

Of the drawings:

Fig. 1 is an elevation of a regencrative
colee oven battery of well known type in sec-

o
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tion on the line 1-—1-of Fig. 2;
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Hig. 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 diagrammatic 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 construection:

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

Wig. 7 is a section on the line 7—7 of
ig. 5.

n Figs. 1 to 4 inclusive of the drawings
have illustrated the application of my
ention to a regenerative coke oven of weil
nowin type in which the horizontal coking
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chambers A are separated by heating walls

B in_which are formed vertical “heating
flues X arranged in a series extending from
one end of the wall to the other. The flues
10 in each heating wall re connected at their
upper ends by the so-called horizontal chan-

nel . The group of flues B in each heating

wall at one side of the flow reversal plane
A—A which is located &t, or approximately
at the center of the battery, are connected
by ports or passages H® to a gas supply
channe! H, individual to that group of flues,
while the other vertical flues K in the same
heating wall are connected by passages T°

to a corresponding gas supply channel HA -

In operation the various channels H and HA
are intended to be -alternately connected to
a souree of fuel gasby the usual piping and
automatically actuated valves which are well
krown and hence have not been illustrated
in the drawings. The flues I in each heat-
ing wall connected to a gas supply channel
Hare also connected by ports D? to a corre-

sponding regenerator space or spaces D lo-

cated between the oven supporting walls C,
and through which air passes upward to the
flues I8, and is preheated during the periods
in which gas 1s supplied to these flues E
through the channels H. During the periods
in which the supply of gas through the chan-
nels B is interrupted, products of combus-
tion are sucked downward from the corre-
sponding flues E through the ports D2 into
the regenerator space or spaces connecied to
those flues. Similarly the flues I connected
to the gas supply channels TTA 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 HA and through which pro- -

ducts of combustion flow downward during
the periods in which the supply of gas to
the channel HA is interrupted. o
The proper distribution of gas from each
of the channels 11 and A to the different
flues E to which the channel is connected, is
regulated by the sizes of the orifices or ports
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throngh the usnal nozzles G seated one in
each gas passage H° Vertical channels X
normally closed at their upper ends by re-
movahle covers ave provided in the top of
the oven structure in line with the flues I
to permit inspection and replacement of the
pozzles G and to permit earbon to he
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.

Tn 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 H2 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 12, T ad-
vantageously provide a well H° in the oyen
foundation at the lower end of the vertical
channel H?. By arranging each channel H? in
vertical alignment with a flue I and passage
E’it 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 T congider it preferable to arrange the
channels H? out of alignment with the flues
T as shown in Fig. 1 since with this arrange-
ment, the possibility of the elongated nar-
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
B2 and H? is controlled by suitable valves or
connections at the outer ends of the channels
s In the construction shown in Figs. 1
to 4, a valve member L is provided at the
outer end of each channel H2, which serves,
when on its seat L/, to close the outer end

L2 3

of the channel, and when lifted off its seat
to open the oufer end of the channel to the
atmosphere so that atmospheric air may
then be drawn into the corresponding
supply channel X or A, Adve tageonsly
the valve members L are operated by the
same veversing mechanism employed [o
contral 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 mem-
ber L and its valve seat L forms part of
valve mechanism J which also includes n
valve member J! 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 J and J* of
each valve mechanism J are operated by »
common valve actuating lever J° The lat-
ter is shifted in ome direction to move the
valve member J2 into its closed position and
the valve members J” and Li into their open
positions, and is moved in the opposite di-
rection to seat the valve members J’ and I
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 cne end of
the battery. The cable M runs over suitable
guide pulleys M’ and is provided with stop
collars M2 for shifting the valve arms J°.

As shown each valve actuating member J
is pivotally connected to the corresponding
valve casing at 4% and is link connected to
the stems of the valve members J/ and J%.
Tach valve actuating member J¢ includes =
portion .15 working in a siotted yole e
cured to the upper side of the correspond-
ing valve member Tu, the pasts being so pro-
portioned that notwithstanding the con-
siderable movement given the part J° when
the valve actuating member J® is moved back
and forth, the valve member L will not be
litted unduly high above its seat. The valve
members I dron hack to their seats under
the action of the gravity when permitted to
do so. As a convenient means for regi-
Iating the amonnt of air enfering the ch
nels %3,, T provide in the piping connecting
the outer end of each channel :
sponding valve sent 1., 2 on or coupling
T4 in which I place a disc T/ having an
ovifice 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 cdecrease the vate at
which air is drawn into any channels H?,
the corresponding measuring dise L5 may be
replaced by another having a larger or
smaller orifice respectively.

Tn 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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is being supplied to the chanvels T, the
3 cand J7at the left hand side

i closed while the valve
_ 5 fhe vight hand side of
be open, and the valve mem-
hand side of the battery
ition and at the right

K

open i 5 Tig
£ the battery will be closed. "Un-

CONG 1S

SYen] the suction of the stack
ction produe
R

y device for dravw-
ing products of combustion down through
the right hand vegenerative spaces draw
pheric air through the correspending

channels and H° into the gas supply
15 chaanels HA and thence throngh the pas-
sages H° and gss nozzles & into the lower
ends of the corresponding flues I from

which the air and products formed by its
combustion pass through the ports D? into
the subjacent regenerator spaces. When
the flow through the regenerators and flues
is next reversed, the previously open valve
members of”, J* and L are closed and the pre-
vicusly closed valve members J’, J2 and L
are opened, and atmespheric air is then
drawn into the channels Y. The air thus
supplied to the chas s

25

H and HA burns
out carbon deposited in those channels and
in the corresponding ports 11° and nozzles
G Bince air is being supplied to each gas

supply nozzle H and ¥

HA duving half the
time the battery is in ovneration the rate of
eir inflow may be very low, and this coupled
with the manner in which the air is intro-
duced, results in the air being heated

ted to a
comparatively high temperature befors it
enters the gas supply chaanels, T 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 temperature of the air
when introduced insuve the proper decar-
bonizing effect in the inner ends of the gas
supply channels and in the passages and noz-
zles directly connected thercto, where the
greatest carbon deposition ordinarily occurs.

In respect to certain foatures of construe-
tion not previously referved to, and in the
manner in which they ave connected hetween
the regenerative spaces with which they are
¢ and the tunovels or condnits af, the

the hattery the valve mechanisms

490

W
o

55 ployedin the Wilputte as distinguished from
other standard types of of ovens, but the de-
carbenizing provisions shown in Figs. 1 to
& are applicable in various types and designs
oi oven. In particular they ave as appli-
cable to an oven of the Hoppers type in
which the air to be preheated is drawn into
the regenerators from the external atmos-
phere by stack suction, s {o an oven of the
Wilputte type in which the air to be pre-
heated is supplied to the regenerators under
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pressure. In an oven of the Wilputte type
there ave certain advantages in supplying
the decarbonizing air under pressure from
the same source {vom which air is passed to
the regenerntors to be preheated therein and
in Migs. 5, 6 and 7 I have illustrated means
for accomplishing this,

The usual means employed in the Wilputte
type of oven for supplying air to, and with-
drawing products of combustion from the
venerators is shown in Figs. 1 and 4, and
compriges conduits I and TA running along
the opposite sides of the battery and each
ving in one period of operation as an out-
lat for products of combustion and when the
flow throngh the battery is reversed as an air
supply conduit. As shown in Fig. 8 the con-
duits I and

cie end o

the battery to a stack or exhanst
an connection £° by the valves I’ and I2
The conduits TA and I ave also alternatively
connected at one end of the battery by valves
% and 3% respectively, to a conduit I°
hrough which compressed air wader pres-
i supplied as from a blower not shown.

I

jas)

-
Cill
SUre 18

"The valves T/, I2, I* and I* are operated by a
suitable reversing mechanism (not shown)

so that when the valve 17 is open, the valve
1* is also open and the valves 12 and I® are

when the last mentioned valves

it T is connected to the correspond-
ing regenerative spaces D between each ad-
jacent peir of oven supporting walls C by
the casing of a corresponding valve mech-
enistm J and two channels D7 snd K, the
valve member J” controlling communication
between the channel D and the conduit T,

IA are alternately connected at.

the valves I” and I* are closed.
¢
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and the valve member J° ¢ontrolling com-

munication between the channel K and the
it T The conduit TA. is similarly con-
valve mechanisms J and channels
to the regenerative spaces D at the
opposite side of the battery. The channels
K 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
wil 7, the gas supply channels T are sup-
plied with: decarbenizing air at the proper
time from the conduit TA and the gas sup-
ply chennels A from the conduit I For
this purpose each channel H? which connects
b its upper end to a 2as supply channel H
15 connected at ity loweér end to a channel
2 which runs to the right hand side of the
battery, and each channel 2 connected to
a gas supply channel TA is connected by a
passage A running to the left hand side of
the battery. For structural reasons and to
avoid leakage troubles the channels % and
ha 2re not in alignment but are displaced
as shown in Fig. 6. The valves LA 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 % and ha, and the
conduits I and TA reg pecti“ vely. As shown
each valve LiA i1s mounted in a valve mecha-
nism JA which differs from the wvalve
mechanism J in that the actuating member

JA3, 1*613?‘10“10 the member J* of the con-
struction first deseribed, 1s

rranged to open
the valve members LA a aﬂd 42 at the samse
time, and in that the valve member LA
works in a closed chamber 1 commu eucat—
ing through a port §*° with the chamber of
the valve casing to w 111J1 the corresponc
regenerator air supply passage I is
nected.

In practice I prefer to form the channels
H2 7% and he by iron pipes embedded in
concrete and located at or about the lsvel
of the bottom edges of the regenerators. I
prefer to form the channels Ti2 by register-
g orifices in the su_gellm‘)os_ﬂd Pricks
forming the walls C

While in accordance with the o“cv’wiona
of the statutes T have illustrated and de-
scrﬂoed the best form of embodiment in my
invention now known o 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 deg parting from
the spirit of my inventicon as set forth in
the appended claims and that in some cases
certain features of my inven tmn :.Mj be
used to advantage without a corresponding
use of other features.

Having mnow described my invention,
what I claim as new and desire to secure by
Letters Patent, is:

1. In a coke oven having Tuel g
channels extending into the oven tmchu“ﬁ
from its outer surface for substantial dis-
Lances, the iznprovem»um which . counsists in
pro*‘isions for mntroducing decarbonizing air
mto said chanmels at poinis remote {rom
said surface. -

2. In a regenerative coke oven h
geries of coking chamber separated by heat-
ing walls formed with Aue spaces and 1} av-
ing fnel gas supply channels each extending
into the oven structure from the side of the
latter and connected to the flue spaces in a
heating wall at intervals along the length

v
L1

eon-

5 supply

S

'41-, the improvement which con-

igt risions for pt oducing decarbon-
izing alr into each of said channels at &
point remote irom the side of the oven
structure from which the channel exte uds
ito th

e coke oven of the ver-

500 having fuel gas supply
Xt“”dlnﬂ into the oven structure
gides of the latter approx-
er of the oven, and hav-
side of the oven stric-
v pressure to the
go be pr eheated ther rein,

hich consists in chanaels
ntermittently conneching
v channels at the cne sgide of
acture to the conduits at the
5 st vucmre.

: coke oven having

-

O

e
ap

-

o &

E \/}

chambers, '=."GI"L’-§C iy flued heating
ween the coking chambers and ve-
spaces underneath the oven

chambers and ha

e,mwﬂf”ln”

ving gas supply cﬁunnel‘s
mto the oven structure from

e

its opno“w sides at or %bo‘ut the level of
the tops of the regenerative spaces, the im-
prov mnnt which consists in means for in-
trodi mm deewwr‘mmng air - into said
channels at points a djacent their inner ends
comprising horizontal channels ente ring the
oven sm‘u re at the sides of the latter and
at or about the level ot the bottom of the
regenerative spaces and vertical channels
connecting said horizontal channels to said

288 supply channels.
5. in o Lwemratlve colte oven, having
combustion flues, regenerators, gas supply

r

7 ng

suite SiGes

Uil

of the latter approximately
cenier of the oven, and ezch connected
wstion flues, and a re-
tO“ 'wuomm Hy reversing the
flow through the regenerators
, the improvement which con-

‘.LL/\

siste ] , c'm trolled by said rf"ﬂf%m(r
gear i rttently mf“oau ing decar-
bonizing air imo sald gas channels ab their
nner ends.

LOUIS WILPUTTE.

10‘ into the C‘V@‘l from the
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