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UNITED STATES PATENT OFFICE.

LOUIS J. HIRT, OF BROOKLINE, MASSACHUSETTS.

COKE=OVEN.

SPECIFICATION forming part of Letters Patent No, 679,749, dated August 6, 1901,
' ' AppHeation filed March 12,1901, Serial No. 50,773, (No model.)

To all whom it may concern:

Be it known that I, Louis J. HIRT, a citizen

of the United States residing in Brookhne
in the county of Norfolk and State of Massa.
chusetts, have invented an Improvement in
Coking-Ovens, of which the following de-
seription, in conneetwn with the accompany-
ing drawings, is a specification, like letters
and figures on the dlawmﬂ*s Iepresentlnﬂ' like
parts.

This invention relates to a novel construc-
tion of coking oven or apparatus with which

coal or 1efune coal from coal-washing plants,

oil-shale, or other suitable naterial may be
converted into coke at a minimum expense.

In accordance with this invention the cok-
ing apparatus is composed of a plurality of
mdlwdual ovens arranged side by side to
form a bank or series of ovens, and each is
separated into a plurality of vertical cham-
bers which communicate with a common out-
let-passage extended longitudinally of the
individual oven above said chambers. The
side walls of the individual ovens are pro-

vided with a series of flues or passages which

extend horlzontally and are connected at
their opposite ends to form a substantially
long continuous passage composed of a plu-
rality or series of superimposed sections,
some of which communicate at one level with
the atmosphere or with a source of cold air
and others of which communicate at a higher
level with suitable burners orgas-inlets. The
lower portion of the chambers may extend
below the level of the lowermost section of
the continuous passage, if desired. The walls
of the oven may be made of brick or other
sultable material, and the structure thus
formed may be supported upon girders or I-
beams, which are supported at their ends
upon foundation-walls, which form a space
or chamber below the oven for a purpose, as
will be described. Theindividual ovens may

be provided with separate gas-outlets, one of

which communicates with a suitable gas-
main and the other of which commumﬁates
with the gas-inlets for the heating-flues, so
that the poor gas driven off from the ovens

‘may be utilized in heating the upper por- |

tion of the oven. The vertical chambers in

each oven may be thus separated into three

!

|

|

- zones, which are heated to different temper-

el

atures and which may be designated as the
‘“coking ” zone, the ‘‘ cooling ” zone, and the
“old” zone. These and other features of 55
this invention will be pointed out in the

claim at the end of this specification.

FKigure 115 a side elevation and section of a
coking apparatus embodying thisinvention;
Fig. 2, a vertical section on the line 2 2, KFig. 6o
1; Fig. 3, a vertieal section on the line 3 3,

| Fig. 1; Fig. 4, a horizontal section on the

line 4 4, Fig. 3; and Fig. 5, a sectional detail

to be referred to.

- In the present instance I have shown one 65
form of apparatus embodying this invention.

The apparatus herein shown comprises a
series of individual vertical ovens a, arranged
side by side and having their walls forming
partof asingle structure b, whichis suppor ted_ s
upon metal 'girders or I-beams ¢, having their
ends resting upon foundation-walls d, thus
leaving an open space e¢ below the coking-
ovens.

The 1ndw1dual ovens a are preferably sep- 75
arated by vertical walls f into a plurality of
chambers g, (see Fig. 3,) which communicate
at their upper ends with a common passage
h, extended across the tops of the chambers
g and communicating with a gas-outlet pipe So
or passage 7, which is connected to a gas-main
7, the communication between said plpe and
gas-main being controlled by a valve #. The
passage g may and preferably will also be
provided with a second outlet [ for a purpose 35

as will be deseribed. _- _-

The side walls m of the individual ovens
are provided with a series of superimposed
flues extended substantially the widsh of the
ovens ¢ and connected at their opposite ends, go
as represented in Kig. 2, so as to form a con-
tinuous butirr eﬂ*ular pa,ssa e, the lowermost
section or sections of said flues communicat-
ing with the atmosphere or with a suitable
supply for cold or coolairand the upper sec- 95
tlons communicating with a suaitable supply
for gas. In the present instance I have rep-
lesented the side walls m as provided with
nine superimposed flues and numbered 1 to
9, inclusive, and I have also represented the 1co
two lowermost flues 8 and 9 as extended
through one end wall of the oven and com-
munieating with the atmosphere. The cool
alr admitted into the lowermost flues 8 9
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passes across the oven into the flue 7, whlc,h  the coking zone in which the flesh charﬂ'e of
coal, Whlch may be the refuse coal from’ coal— |

it traverses in the opposite duectlon and
passes into the flue 6, through the port 10,

which is adapted to be closed by a valve 11, |
The air

operated from outside of the oven.
traverses the flue 6 and enters the flue 5,

where it meets a supply of gas, which be- |

cones ignited, and the hot produets of com-
bu%mn travelﬁe back and forth through the
flues 5, 4, 3, 2, and 1 and pass into a gas-exit
flue or passaﬂ'e 13, extended lonﬂ'ltudmally
of the apparatus and connected by a pipe 14
withachimney. (Notshown.)
products admitted into the flue 5 may be taken
fromaseparategas-supply; butI prefertotake
the gasfrom the coking-ovenitself,and for this

~ purpose the ﬂ*as-oubleb [is eouneeted by a ver-

- 20

tical passage 16 in the end wall of the oven

with a horizontal passage 17, com mumcatmﬂ'
witlh the flue 5, as shown in Fw‘ 2. I prefer
also to admit gas from the passage 16 into

- the flue 3 through the horizontal passage 13,

2-5

30

35

which is connected with the vertical passage

16 by the port or passage 19, with which may
cobperate a valve 20, adapted to be operated
from outside of the oven. ‘I'he supply of gas

to the flue 5 may be controlled by a Slmlldl‘-

valve 2 The vertical passage 16 may be
closed by a valve 22, (see Fig. 3,) which is
adapted to be opemted from outside of the
oven. The vertical passage 16 for each oven
may be enlarged atits apper end and the en-
larged portions connected or formed into a
eontmuous flue 23, extended longitudinally
of the ovens, as replesented by dotted lines,
Fig. 1.

The individual chambers g may and plef-

erably will be provided with an extension 235,

40

which projects below the brickwork of the
structure d and into the space e between the
foundation-walls. The extension 25 may be
made of iron and provided with a movable

~ bottom or door 27, (see Fig. 5,) which may

45

be opened and closed by a pinion 28 on a shaft
29, engaging with a rack-bar 30, attached to
the bottom or door 27. - The movable bottom
or door 27 is supported to move on suitable

' guides 31, and the shaft may be turned by a
- hand- wheel 32 or in any other suitable man-

50

ner. The space e may have located in it a
suitable platform 33, from which the opera-

tor may open the door or movable bottom 27.

53

- 60

The chambers g of each oven may be charged
through suitable passages 35 in the top of the
oven, thh are prowded with suitable cov-

- ers 36.

From the above description it wﬂl bé ob-
served that the chambers g are practically

separated into three parts or zones, the up-

per zone being in the present instance that |-

part of the said chamber between the top of

lower zone being the extension 25. The up-
per zone is subjeeted to extraneous heat, pro-

duced by the combustion of the gases passing

The gaseous

washmﬂ' plants, oil-shale, or other suitable
materlal is subjected to dlsbﬂlamon and con-

70

verted into coke, which is hot or in a highly- =~

heated condltlon "The middle zone is sub-
jected to the cooling effect of air passing
through the flues 9 to 6 inclusive, and forms
the cooling zone, in which the hot coke is ma-
terially reduced in temperature by the cold

air passing through the flues 9 to 6, inelusive,

with a correspondingincrease in the tem pera-
ture of said air, so that when the sald air
passes into the flue 5 and meets the gases ad-
mitted therein it is in condition to eﬁectwely
promote combustion. The third zone is also
subjected to the cooling effect of the sur-
rounding air, and the coke is still further re-
duced in uempemture and brought to a sub-
stantially cold state, in which eondltlon the
said coke may be handled and used directly,

without the necessity of quernching it with
water, as now commonly practiced; or, if de-

sired, the extension may be provided with a
wa.ter—mcket through which water may be

‘¢irculated to remove any heat which may re-

main in the coke. When the coal or other
material in the coking zone has been sub-
jected to the extmneous heat for a sufficient;

length of time to properly coke the same,

which may be determined by means of swht
or peep holes 4, (see Fig. 2,) the door or bot-
tom 27 1s Opened for a sufficient length of
time to permit the cold or substantially cold
coke in the cold zone to be discharged there-
from, after which the said door is closed.
The coke in the cooling zone and that in the
coking zone descends by oravity one step and
leaves the coking zone empty, whereupon a
fresh charge 1s fed into said zone through the
feed—passa,ﬂ'es 35.

The extension 25 of each chamber may and
preferably will be provided with a movable
support 50, which is normally in a vertical
position, (see Fig. 5,) so as not to obstruct the
passage of the coke out fr om the extension,
but which may be turned into a substantlally
horizontal position (indicated by dotted lines)
at or about the time the cold coke has been
discharged from the oven, thereby support-
ing the hotter coke until the operator has had

an opportunity to close the door 27, where-

upon the said support will be turned again
into its vertical position and the hot coke al-

lowed to move down to the bottom and rest
| upon the movablé door.

The support 50 may
be operated by a crank or arm 51, mounted

on the shaft 52 of said support out.su:le of the
extension 25.

The charge within the coking zone is sub-

| jected to extraneous heat plodueed by the
the oven and the line 40, Fig. 3, the middle

zone between the lines 40 and 41, and the

combustion of gases supplied through the pas-

| sages 17 18 from an outside source of supply

until-the richer volatile products have been

distilled off, which products pass tothe main
4 through the pipe 7, the valve k& being open

through the flues 5 to 1, meluswe, and forms | and the valve 22 bemO‘ closed to cut oﬁ the
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passage 23 from the oven. The connections
between the passages 17 18 and the outside
source of supply are not herein shown, as

“they may be .of any suitable construction.

10

20

30

When the richer gases have been driven off,

the valve kis closed and the valve 22 opened,

and the poorer gases driven off from the par-

‘tially-coked charge may be conducted into

the heating-flues to furnish the heat neces-

sary to complete the coking of the charge. |
“When the poorer gases are used for heating

the coking zone, as deseribed, the auxiliary
supply of gas may be cut off. It will be ob-
served that the charge of fresh material is

‘supported by the hot coke in the cooling

zone, and this body is supported by the cold
coke. Consequently when thedischarge-door
27 is opened the temperature of the coking-
zone is not reduced by cold air, as the en-
trance of air is prohibited by the bodies of
cooling cokeand hot coke. Furthermore, the
interposition of the bodies of cold coke and
cooling coke between the discharge door or
valve and the cooling-chamber while the cok-

ing operation is going on obviates the neces-

sity of luting or sealing said discharge-door.
So, also, the use of pushers, levelers, loaders,
and water for quenching are avoided, there-
fore materially reducing the cost of plant,
maintenance, and operation of the same, and
consequently enabling coke to be produced
at a minimum expense. |

I may prefer to construct the apparatus, as

=

‘herein shown, with the cold zone below the

cooling zone; but I do not desire to limit my
invention in this respect, as the said zone
might in some instances be located outside of
the brick structure in front of the cooling
zone, but in communication therewith.
- I eclaim— . |

In a coking-oven, the combination with a
vertically-arranged oven provided with ver-
tically - arranged partition-walls separating

35

40

the said oven into a series of chambers which

communicate at their upper ends with a com-
mon passage extended across the tops of said
chambers, a fuel-inlet for said chambers, and
a coke-outlet for said chambers at their lower
ends, substantially horizontal superimposed
flues in the opposite side walls of said oven
connected at theiropposite endstoform a con-

45

50

tinuous passage, which communicates with

the atmosphere at the lower end of said pas-
sage, a gas-inlet communicating with the said
flues at an intermediate point and with the
gas-outlet for said oven, and means to con-

trol the communication of said gas-inlet with

said gas-outlet, substantially as described.
In testimony whereof I have signed my

two subscribing witnesses.
- LOUIS J. HIRT.

 Witnesses: |
JAas. H. CHURCHILL,
J. MURPHY.

55

-name to this specification in the presence of 6o
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