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- UNITED STATES

PATENT OFFICE.

FRANK I.

SLOCUM, OF PITTSBURG,

PENNSYLVANIA.

COKE-OVEN.,

SPECIFICATION formmg pa,rt of Letters Patent No. 568,075, dated September 22, 1896.

Apphc&tmn filed May 23, 1895, Serial No. 550,337,

To all whom it may concermn:
Be it known that I, FRANK L. %LOOUM a

- resident of Plttsbmb, in the county of Alle-

gheny and State of Pennsylvania, have in-
vented a new and useful Improvement in
Coke-Ovens; and I do hereby declare the fol-

lowing to be a full, cledr, :zmd e*met descri 1p-

- tiom the] eof.

IO

L5

_ the gas obtained from the dlSt]ﬂl‘nﬂ‘ of the
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“seribed.,

My invention relates to ovens fm cokmcr.
coal, and more especially to that class of ook-'
ing-ovens having long horizontal coking or

{11181}1111110‘ chambels w1th heating-flues in 13116

side Walls the object of the present inven-

tion bemﬂ* to provide suitable ovens of this

class so mmnned that they may be heated

by gas formed in separate generators, and all

oal in forming coke may be stored for illu-

Il]lIlELtlllG or heatm purposes, and, further,

1o pmwde for the hwh heating of the air em-
ployed to support combu%mn both in the
separate gas generator or producer and within
the eoke~ovens themselves.

In my improved coke-oven the entue c:p.-me
extending under the Jong horizontal coking-
(,hamber, and under the side walls contam-—
ing the heating-flues around the same, is util-

-- 1zed for the heatmw of the incoming air by
‘means of 11011:70111;&1 return - flues, the COn-

struction of which will be heremaf‘uer de-

chambers of two or more of the coking-ovens,

- so that a single gas-producer may be utilized
for Supplym gas for heating several ovens,

and in the case of a long eontmuous bank of
ovens requiring two or more gas-producers

for heating the same, by means of this trans-

verse bzus-—ﬂue gas may be supplied continu-
ously to all of the ovens, 30 that the heat may

‘be maintained in the same, even 1f it is nec-

essary to cut off one of the producers for
cleaning or for other reasons..
also comprises certain other improvements,
all of which will be hereinafter described and
claimed.

T'o enable others Slulled in the art to make
and use my invention, I will describe the

- . Same more fully, 1eferrmn' 10 the accompany-
ing drawings, in which—

‘the br 10kw01k a® resting on
| eombuqtlouu
The gas generator or producer is
located outside of the bank of ovens and com-

‘municates with a transverse gas-flue, from
which ports or flues lead to Lhe combustion-

"The invention:

(No model.)

lﬂome 1 1s a 101]‘3"11311(1111&1 seciion on the
line 1 1, Fig. 8. I‘]ﬂ* < 1S a like section on
the 1111(, 2 2 Fig. 3. Fig. 3 is a front view of

one oven a,nd a velmcal cross-section of an-

other oven on the line 3 3, Fig. 1, and a ver-
tical ¢ross-section of another oven on the line

0 6, Fig. 1, the latter cross-section to the right

of the ﬁﬂ'me Fig. 4 is a horizontal sectlon

on the line 4 4, Flﬂ' 1; and Fig. 5 is a ]1011-—
zontal sec¢tion on lme 5 5, Fig. 1

Like letteirs and ﬁwmes of reference indi-

‘cate like parts in each of the figures. |
- The several coke-ovens founmcr the bank

of ovens are divided by the walls A A, which
in the lower parts of the ovens are formed of

ordinary brickwork, as at a, but in the up-

per part of the ovens where the coking-cham-
bérs & are located, are formed of the pier-

walls ¢, on which rest the ar ches d, which sup-
port the brickwork between the same and the

Hloor d'.

In the lower part of the structure between
the walls ¢ are the waste-gas flues and the
air heatn}ﬂ flues, which Wlll be hereinafter
described, emendmn over which, between the
walls a, are the mehes @', and suppmted on
sald arches are
the walls €', which form the central bottom
ue e, leaving the spaces e®on
each side thereof, wlnch are not utilized for
any special purpose. Resting on these walls

¢ and the walls ¢ is the str uctme forming
the coking-chambers 6 and the side lleatmﬂ‘-

flunes 1 2 5 speclal forms of fire-brick bloekq |
for J:"mmm*LT the same being employed, such
as dpscubed in an apphcatmn for patent
filed by me on May 23,1895, Serial No. 550, 336, -

the construction of which does not 1equ11*e'

speclal description herein further than the

description of the arrangement of the flues
The main
‘combustion-flue e extends to the rear of the

and connections with each other.

oven and has the side flues 7, which lead back

of the spaces ¢® and to the same vertical
plane as the flues 1 2
‘the flues 2 and 3 and communicate with the

3, and thence rise past

rear ends of flues 1. - Each of these flues ex-
tends to the front of the oven, as shown in
IFig. 2;and thence b} a downtake communi-
c&tes Wlth the flue 3, which extends to the

front of the oven and communicates with the
 downtake 4, the two downtakes 4 extending
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in front of the spaces ¢* close to the front end
wall g and lead down to the horizontal flues
h IV, hereinafter deseribed in connection with
the alr heating and waste-product flues.

Located in front of the bank of ovens is

the gas-flue /&, which extends transversely of
the b::mk: of ovens and from which project
the flues &' on the same vertical planes as the
combustion-flue e, which lead first horizon-
tally into the bank of ovens and then up-
wardly through the base of each combustion-
fiue e, near the forward end thereof, so pro-
viding the supply of gas to such flues, the
flues & being controlled by suitable valves k&%,
which provide for the opening and closing of
the same and which are preferably slide-
valves. Communicating with this transverse
flue « is the gas-producer 7, which producer
18 located under the working floor I, so that
if coke is to be used for fuel it may be intro-
duced directly into the same through the
feeding-port 7/, or coal may be fed thereto for
like purposes. These producers are prefer-
ably made large enough to supply several of
the coking-ovens with the necessary heating-
gas, and they communicate with the gas-flue
k by the side ports 2%, so that the gas is first
introduced into that flue and distributed from
the producer to the several combustion-flues
of the several ovens, such construction hav-
ing also.the further advantage that in a bank
requiring two or more producers the flow of
gas may be so controlled that one of the pro-
ducers can be cut out at any time by its valve
k?, such as for clinkering or repairing, and
the gas from the other producers carried to
the different ovens, so that they also may be
operated continuously.

While the construction of the waste-prod-
uct and heating flues hereinafter described
can of course be employed where a separate
gas-producer 18 employed with each oven, I
find the above construction much preferable
and more economical. The gas-producers
have the grates 2° and ash-pits 2%

I will now proceed to describe the system
of air-heating and waste-product flues, so as
to show how bhe waste gases are utilized for
the heating of both the pl*lmary alr for main-
taining combustion in the producer and the
secondary air for maintaining combustion
around the coking-chamber. The air-heat-
ing and waste-product flues are built, as above
stated, between the walls ¢, and the space
utilized 1is practically the full width and
length of the oven, so that they might be
termed “ full-width” and “ full-depth” ovens.
To feed alr to the flues, the transversely-ex-
tending air-pipe [is employed, which extends
along the bottom of the bank, and to which
air 1s fed under pressure, branch pipes /'
leading from the same 1nto the primary air-
heating flue m, which extends at the bottom
of the air-heating system to the rear end of
the same and to the rear end wall ¢' and
communicates therewith and with a like flue
m', which extends parallel with the flue m to

the front wall ¢, the flues m and m' being
separated by a division-w all, and these flues
occupying the full space between the walls
¢. Leading from the flue m through the
front wall g is the flue m* which communi-
cates with the producer below the grate-baxrs,
and so feeds the heated air to the producer.
Above the waste-product flues??, heremafler
referred to, are the air- heatlnn flues n n’,
the branch pipe {* leading from the air- plpe
[ into the flue n’, which extends to the rear
of the oven and then communicates with the
flue 7/, which extends parallel therewith to
the front wall ¢ and communicates with the
uptake-flue »*, which leads up to the air-
heating flue p, said flue leading to the rear
of the oven and communicating with the flue
7', which 1s on the same homzontal plane and
extends forward parallel thelewﬂh though
not for the full length, the flue p’ terminat-
ing in front of the brickwork k% inclosing
the oas-entrance flue &', and there communi-

:':Ltmn' with the inclined uptake p? which
leads into the central air-heating fluer. Said
central flue leads longitudilmlly toward the
rear of the oven and communicates by an
uptake- passage r* with the central air-heat-
ing flue 7/, which extends forward directly
above the flue = to the brickwork k%, inelos-
ing the gas-entrance &', and thence communi-
cates with the air-entrance port 7°, which
opens into the combustion-flue e below the
coking-chamber 0.

The waste-product flues are arranged to
heat the said several air-heating flues as they
carry the waste products to the stack or sewer,
and I will now describe them. The down-
take-flues 4 lead from the lower combustion-
flues 3 in the side walls of the coking-cham-
ber on each side of and past the combustion-
flue e and through the arches ¢ until brought
into line with the central air-heating flues 7
r', that is, on each side of the brickwork /4
inclosing the gas-entrance £'. They then
communicate with the flues A4 /', one on each
side of the central air-heating flues = 7/,
which flues / 1’ extend baclk to the rear w.mll
g on each side of the air-heating flues 7 ¢
where these flues are united by a cross-flue 12, ,
extending between the flues r 7" and the rear
wall ¢', the waste products being carried to
one side and entering the downtake-flue /%
which leads past the rear end of the air-heat-
ing flue p" and into the waste - product flue
s, which extends longitudinally to a point
near the forward end of the oven and thence
communicates with the flue s', parallel with
and on the same horizontal plane as the flue s
and extendstotherearwall g,where1t commu-
nicates with the downtake-flue s* the waste-
product flues s s’ thus extending between the
air-heating flues n n’ and p p’, and the for-
ward ends terminating back of the uptake n-.
The downtake-flue s°* communicates with the
flue 7, which extends longitudinally forward
to the front wall g-and there communicates
with the flue ¢ on the same horizontal plane,
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which leads back through the rear wall ¢ and |
communicates with the sewer T, back of the
bank of ovens which leads to the stack, (not

shown, ) the flues 7 ' extending between the
primary air-heating flues m m' and the air-

“heating flues n »n', the lowest of the second-
Inthis way practically

i

ues.

ary alr-heating

- all the space between the two division-walls

'I_O

a a' 18 utilized for heating the incoming air

by the outgoing waste products, and this
without the necessity of carrying any of. the
lues into the side walls, while the necessary

- locations for the combustion-Aues below and

L5

20

‘Into the combustion-flue.

“1n the side walls of the coke-oven are main-

tained, and the air is introduced upwardly
The two bodies of
waste products leading from the two sets of
heating-flues are carried in proper course for
heating the air in the central air-heating flues
r 9 and are finally united and carried in

- proper course for heating the air in the flues

-~ below the same.
~of the central air-heating flues » 7, it will be |
noticed that on each side of the air-heating

23

To properly brace the walls

flues brace-Dblocks A* extend at intervals
across the flues t 2" and between the division-

- walls 7* and the walls @, such brace-blocks,

30

- the combustion-flue e into the flues ¥ on one |

35

however, interfering in no way with the flow
of the waste products through said flues 2 &',
To regulate the direction of the gases from

or the other side of the ovens, I place in the
combustion-flue ¢, at the rear end thereof and

extending somewhat in front of the flues f,

the movable deflecting-tile 7, which can be
swuang to one side or the other so as to prop-
erly divide the flow of the heated products
and direct them into the side flues, a port 4’

- glving access to the combustion-flue for such

40

- plug.

50

- the different ovens, the gas entering through
the gas-port &' into the combustion-chamber

55

purpose, the port 5’ being closed bya suitable
'The oven has the usual feeding-ports
u, which may be closed and sealed after the

~coal is fed to the coking-chamber, and has
~ also the gas-eduction port w, through which

the gas passes to the water seal and thence
to the washing apparatus and storage-tank,
and it has anysuitable form of doors for clos-

1ng the ends of the coking-chamber.

‘When the coking-oven is in use, the coal

1s fed through the feeding-ports w, which are

then properly sealed, and the gas generated
from the coal orcoke inthe producer 7 passes
intothe transverse gas-flue k and is then fed to

6. Alr under blast is fed from the air-pipe !

6¢

through the primary air-heating flues m m/

to the producersunder the grate-bars, and air

is fed through the branch pipe Rinto the sec-

ondary air-heating system, passing through
the flues n n/, and thence by the uptake n? to

the flues p p’, and thence by the inclined up-

take p* to the flues 7 7/, and to the entrance-

- port 7%, communicating with the combustion-

chamber. The flame and heated products

- from the combustion of the gas pass along
- the combustion-chamber ¢, below the coking-

ratus and storage-tank.

generally considered necessary.
- products pass through the two downtake-flues
4 1nto the flues i A/, and thence travel back
through said flues and on each side of the cen-
‘tral air-heating flues 7 7/, the heated prod-

‘chamber b, and thence are directed into the
two uptake-flues f and into the upper flues [

of the side heating-flues, and thence passing
through the flues 2and 3 into the downtalke-
flues 4, the high heat so generated passing
through the walls surrounding the coking-
chamber and acting upon the coal within the
same to distil off the gases therefrom, which
gases pass through the outlet-port «' to the
water seal, and thence to the washing appa-
If 1t 1s found desir-
able, by means of suitable branch gas flues or
pipes gas and heated air may be introduced

into the side combustion-flues to maintain

the necessary highheattherein ; butthisis not

ucts in the flue 2’ passing through the rear

cross-flue i*and uniting with the heated prod-

ucts in the flue A, passing down into the
flue s, forward along the same, and thence

‘back in the flue s, between the air-heating

flues n' and p p', thence passing down into

‘the flue ¢ to the forward end of the oven, and

thence back along the flue ¢, between the air-
heating flues m m' and n %/, and thence to
the sewer. The heat from the waste prod-
ucts is radiated through the walls dividing

75

30

The waste

Q0

95

these flues from the air-heating flues, and

the larger portion of the heat of the same is

thus absorbed therefrom, so that a large por-
tion of the heat is carried by the incoming

air either into the producer to assist in form-
‘Ing the producer or generator gas therein or
into the main combustion-fiue e to assist in
-the combustion of the gases.

It is found that by such construetion, and

by wutilizing the space directly under each

oven for heating the incoming air for sup-

‘porting combustion therein, great economy

of space and compactness of structure are ob-

tained, as well as economy of fuel in the cok-
ing of the coal.

_ I am also enabled to utilize
common producer-gas for coking the coal,
instead of requiring the use of gas distilled

from the coal, and I can therefore store all
the gases obtained for fuel or illuminating

purposes.
- What I claim as my invention, and desire

‘to secure by Letters Patent, is—

1. A bank of coke-ovens having longitu-

~dinally-extending coking-chambers, combus-
tion and heating flu
-side walls thereof, and a series of longitudi-

ues i1n the bottom and

nally-extending waste-product flues and air-
heating flues alternating with each other
and filling the space under the coke-oven, a

‘gas-producer communicating with the com-

bustion-flue of the coke-oven, the bottom air-
heating flues of said series leading to the
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gas-producer, and the other air-heating flues

passing between the waste-produet flues and

‘opening into the combustion-flue under the
coking-chamber, substantially as set forth.
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2. A coke-oven having a longitudinally-
extending coking-chamber, longitudinally-
extending combustion and heating fiues 1n
the bottom and side walls thereof, and a
series of longitudinally - extending waste-
product flues and air-heating flues filling the
space under the coke-oven, the waste-prod-
uct flues having return-flues on the same
horizontal plane, and downtake-flues at one
end of the oven passing the air-heating flues
in their downward course to the stack, and
the air-heating flues between the waste-prod-

uct flues having return-flues on the same

horizontal plane and uptake-flues passing
the waste-product flues at the other end of
the oven, substantially as set forth.

3. A coke-oven having a longitudinally-
extending coking-chamber, longitudinally-
extending combustion and heating flues 1n

the bottom and side walls thereof, and having

a system of waste-product flues and air-heat-
ing flues in the space below the coke-ovens,
said air-heating flues being formed as return-
flues side by side in the lower part of the sys-
tem, and thence communicating with a longi-
tudinal air- -heating flue eentmll} of the space,
and having Wa,ste—-pl"oduct nesextending lon-
o 1tud111a11y on eachside thereof substantmlly
as set forth.

4, A coke-oven having a 101:1 cgitudinally-

extending coking-chamber and combustion
and hem;mﬂ ﬂues in the bottom and side

walls thereof , and having the return air-heat-
ing flues n, n' on oné horlmntal plane, the
refurn air- heatmﬁ flues p, p' on another hori-
zontal plane, the central air-heating flues r,
' on the same vertical plane above the fAues
P, p’ and having waste-product fiues I, h' at
the sides of the air-heating ﬂues r, T, the re-
turn waste product ﬂues s, 8§ between the
flues n, n' and p, p' and the return Waste—

1:)1"0(:11:1% flues ¢, ' below the flues n, n, all
sald flues ettendmﬂ' lonﬂ‘ltudmally of the

oven, substantially as set forth.

5. A coke-oven having a longitudinally-
extending coking chamber, a single combus-
tion-flue “under the same, heatmﬂ*—ﬂues in
both side walls with which said bottom com-
bustion-flue communicates, and a movable
deflecting-tile at the rear end of the bottom
flue extending beyond the ports leading to
the heating-flues in the side walls, substan-
tially as seL forth.

In testimony whereof I, the sald FRANK L.
SLOOUM, have hereunto set my hand.

FRANK L. SLOCU M.
Witnesses:
JAMES 1. KAY,
ROBERT C. TOTTEN.
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