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Application filed October 18, 1899, Serlal No. 733,749,

To all whom it may concern.: -
Be it known that I, JOSEPH HEMINGWAY, a
citizen of the United States, residing at Spear-

fish, Lawrence county, South Dakota, have |

5 invented certain new and useful Improve-
ments in Processes of Making Coke, of Wthh
the following is a speelﬁcatlon |

The ob;]ect of my invention is more particu-

larly to devise a method of treating sulfurous

ro coals and coals that have heretofore been re-

garded as non-cokable for commercial pur-

poses, so that they can be coked in quantity

and at a reasonable expense and so that the

coke secured will be of a superior quality and

15 applicable forallthe uses to which good quali-

ties of coke are now applied; zmd ‘my inven-

tion also has for its object improving and ex-

pediting the coking of coals now coked by

the ordinary processes; and my process con-

20 sists 1in the operations and modes of proce-
dure hereinafter described and claimed.

In the drawings, Figure 1 represents a plan

view of a convenient form of coking plant to

carry out my process, with the coking-ovens

25 shown in section taken on line 1 of Fig. 2.

Fig. 2 is a side elevation. Fig. 3 is a longi-

tudmal sectional elevation of the blast-heat-.

- ing furnace; and Fig. 4 is a vertical section
of a coking-oven, showmﬂ' the movement and

30 clirculation of the gases.

In describing the process or mode of plo- "

cedure that I hfwe found from months of ac-
tual work in coking sulfurous coals and coals
that are generally regarded as non-cokable
35 for commercial purposes and coals that are
coked according to the present methods to be
the best and the most successful I desire to
say at the start that I do not intend in this
| application to attach special importance .to
40 the peculiarities of construction of the cok-
ing plant which I use, solong as it is adapted
for carrying out my process.
The oven A—and when I say ‘“oven” I
mean to include as well a plurality of ovens—
45 1n whieh the coal is inclosed or confined may
be and preferably is as to its interior of the
ordinary beehive construction. It should,
however, whatever the form of its construc-
tion, be built of materials capable of stand-
50 1ng great intensities of heat. The most re-

fracbory ordurable quality of fire-brick should

(No specimens,)

.be constructed of

through a pipe d to the furnace.
| air has passed through the burning fuel it is

"therefore be employed for the interior lining
- of the coking-oven.

This necessity grows
out of the fact that in my process or mode of
procedure I raise the temperature in the cok- 55
ing-oven to & point two or three thousand de-
grees above what is ordinarily employed in
the coking operation as generally practiced at
the present time. Thistemperature reaches,

‘I should say, in many cases a point exceed- 6o

ing 4,000° Fahrenheit. TUnder the high tem-

perature employed by me I secure not only

rapid generation and evolution of the gases
contained in the coal, but a breaking up and
disintegration of their elements and a con- 65
version of the volatile carbons into a fixed
form, so thatthey are deposited upon the coke

In large quantities and form constituents of

‘and substantial additions to the coke product.
This increase in the quantity of fixed carbon %o

is not secured by the methods of coking in

‘general use, where the temperature is insuffi-
- ¢ient to ef
ents of the gases and the conversion of the
volatile carbons into

ecb the separation of the constitu-

i1xed form.
To secure the increased temperature em-

75

f'ployed by me, I have found it necessary to

provide a blasb heated outside of the coking-
oven itself—an extraneously-heated blast

As a convenient means of heating the blast 8o

a furnace B may be employed, havmg an’

aumhary arrangement of open brickwork C,
preferably inelosed in the same wall that 'in-

closes the furnace. The openbrickwork may
fire-brick and in the usual 8;
way. It operates to preserve equality in the

temperature of the blastand is intended to be

‘heated and mairitained at as high a tempera-
‘ture as the blast driven through and in con-

tact with the mass of burning fuel.  In the go
heating-furnace I have represented a bed of
coal, Whmh may of course be as large and
deep as the requirements of the case may
seem to render expedient or desirable. The
blast is furnished by any convenient fan or 93
force blower D, driven by anysuitable motor
E, operated by electricity, steam, or-other
preferred means. The air farnished by the

‘bloweris, preferably, primarily conveyed into

a reservoiroraccumulator D’ and from thence r1co
After the
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of course, to a great extent at least, deprived
of its free oxygen and may, therefore, not
inappropriately and for convenience of des-
ignation be referred to as ‘“deoxygenized.”
From the open-laid brickwork the deoxygen-
1zed Dblast is carried through a suitable pipe
into,preferably, areservoir or accumulator F,
from which it may be carried in suitable pipes
a desired distance and introduced into the
oven above the mass of coal confined or in-
closed and being coked therein. As shown
in the drawings, I carry the blast from the
reservoir through pipes 7 to the sides of the
coking-ovens and carry it through branch
pipes f' into the first of the ovens, where a
plurality of ovens are employed. The pipes
J may passon to the nextset of ovens and the
blast be introduced into them through other
branch pipes operating in the same way as
the branch pipes foperate. The blast of ex-
traneously-heated deoxygenized air is intro-
duced above the mass of coal inclosed in the
oven while the trunnel-hole in the top of the
oven is left open.
ume of incoming extraneous air and gas, in
addition to the gases evolved from the coal,
creates amovement or circulation in the oven
above the coal which facilitates the discharge
or escape of the gases. This discharge natu-
rally takes place in the direction of least re-
sistance—the open trunnel-hole; but, as at-
mospherice air 1s heavier than heated air and
always movestoward an area or spot of heated
or rarified air, the atmospheric air, containing
free oxygen, forces its waydown and into the
oven through the open trunnel-hole. Move-
ment or circulation therefore in the dome of
the oven while the trunnel-hole is open con-
duces totwo important contributory results—
the egress upward and out through the trun-
nel-hole of consumed or non-combustible or
non-convertible gases and the ingress down-
ward into the oven of a sufficient quantity of
atmospheric air containing free oxygen to
promote and support the necessary combus-
tion to secure accelerated coking. Ithus se-
cure the great increase of temperature of
which I have already pointed out the advan-
tages and the movement orcirculation in the
gases conducive to their speedy combustion
and discharge, and consequently the expedi-
tion of the coking operation.

As already suggested, one of the applica-
tions of my process is in the coking of sul-
furous coals. In the case of such coals T
specially treat the extraneously-heated blast
before its introduction into the oven, so as
to impart to it in the act of heating an addi-
tional property or capacity adapting it to ef-
fect to a greater or less extent the desulfur-
1zing of the coal being treated. In order to
give the blast this desulfurizing property in
a convenient and efficient manner, I drive it
through a layer of, preferably, lime G, spread
or arranged on the bed of coal or fuel through
which the air is driven to heat it. In pass-

The blast supplving a vol-

terial the blast is changed or has imparted to
1t the property or capacity of removing sul-
fur from the coal under heat. In this way I
have been able to successfully coke sulfurous
coals and produce coke adapted to use for
metallurgical purposes which have heretofore
been regarded as practically non-cokable for
such purposes. DBy thus specially preparing

70

75

the blast and 1imparting to it a desulfurizing

property there 1s avoided that physical ap-
plication to or intermixture with the coal of
desulfurizing agents that may remain as im-
purities or objectionable ingredients in the
coke product. 1 have also found that after
creating a condition of temperature in the

30

coking-oven favorable to the rapid generation

of the volatile gases in the coal—a condition,
as already pointed out, of great intensity of
heat—great acceleration of the coking opera-
tion may be obtained by shutting off the ex-
traneously-heated deoxygenized blast and fol-
lowing it up with asupply of live air contain-
ing free oxygen. I have shown in the draw-
ings a convenient arrangement of pipes for
supplying this live air. Asillustrated, I em-
ploy pipes II, which run from the reservoir
or accumulator D’ to a desired proximity to
the sides of the coking-ovens und connect with
the branch pipes f' by branch pipes it en-
tering them. It will of course be understood
that all these pipes are provided with suit-
able valves or shut-offs, so that the air may
be carried through such of them as may be
desired and shut off from the others. This
arrangement of pipesand valves will be read-
ily understood from an inspection of Fig. 1
without further detailed description. I will
simply say that when it is desired to shut off
the deoxygenized blast and to admit a sup-
ply or volume of live air containing free oxy-
gen the proper valves are operated toshutoft
the one and admit the other. Thissupply of
live air coming into the oven after the nec-
essary and desired conditions of heat have
been secured causes a rapid combustion of
the combustible gases thrown off or evolved
from the coal, so that the coking operation

is greatly accelerated. The rapid evolution

and rapid consumption of gases enable mein
many cases to complete the coking of a charge
in one-half or even one-third the time ordi-
narily required as the art of coking is now
practiced. 'The supply or volume of live air
should, however, be shut off as soon as the
combustible gases cease to .be evolved from
the coal, as otherwise the oxygen would at-
tack and cause a combustion to take placein
the fixed carbon of the coal, thus consuming
and reducing its quantity, which should of
course be avoided.

In carrying out my process I have, as will
appear from an inspection of the drawings,
which illustrate a convenient arrangement of
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plant, and from the desecription of such plant,

made provision forintroducing into the cok-
ing-oven a supply of live air along with the

ing through the layer of lime or similar ma- | heated deoxygenized blast, as well as for the
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admlsqmn of either separately. The advan-
tage of admitting both together grows out
Of the fact that there is thereby indueed in
the oven at one and the same time the two
conditions conducive to the rapid prosecu-
tion of the coking operation—the great in-
tensity of heat required for the rapid evolu-
tion of the volatile constituents of the coal
and the immediate presence of the requisite
supply of free oxygen for the consumption of
such of themas are combustible. Moreover,
when thus admitted, either together or alter-
nately at the will of the operator, the two
kinds of blast may readily be graduated or
regulated with reference to their respective
effects, so that the rapidity of consumption
will bear the desired relation to the quantity
of generation of the gases evolved and the
coking operation properly governed and con-
trolled. Provision of some kind for the sep-
arate and alternate, as well as simultaneous,
admission of a supplyof live air and of a de-
oxygenized blast will also be found advan-
tageous in many cases where, owing to exist-
ing conditions, it may be desirable to employ
the one or the other at different stages of the
operation. For example,if the coking-oven
be cold or practically so and it be necessary
to begin the coking operation in effect ab
mn‘w or where the extraneously-heated de-

- oxygenized blast has not yet been brought to

the requisite temperature to rapidly heat the
coking-oven a supply of live air may be in-
troduced 1mmediately upon firing the coal to

promote and support combustion in the oven

during the initial stages of the operation.
The deoxygenized blast can then beemployed
to contribute its heat to the production of the
high temperature desired in the oven, after
which the operation may be conducted as al-
ready described.

In explaining, as above, the great accel-
eration secured in the cokmg process I de-
sire to call attention to an important contri-

bution to this result referable to the employ- |

ment of an extraneously and highly heated
deoxygenized Dblast. After a charge of coal
has been coked and wetted down, so as to cool
it and the interior of the oven sufficiently to
permit the charge of coke to be drawn from
theovenand a new charge,comprising several
tons, introduced, the oven, as is well known,
will ha,ve become *“ cooled ” or ¢ chilled,” 1el.:m-
tively speaking,though its walls, par ticular ly
in the dome, are expected to still retain suffi-
clent latent heat fo fire the new charge
through the reflection or reverberation of the
heat from the converging walls of the dome.
This result, however, requires considerable
time, so that often two or three hours may
elapse before the reduced heat effects the gen-
eration and ignition of combustible gases
from the coal; but by the use of my extra-
neously highly-heated blast projected into the
oven above the coal a temperature is secured
sufficient to cause the evolution and flaming
of the gases often within five minutes from

&

the time of the introduction of the blast.
This of course is an important factor in the
acceleration of the coking operation.

It will of course be understood that all or
only a partof the various steps or operations
above described may be employed, according
to the requirements of circumstances. For
example, where T am coking coal that isfree
from sulfur it will be unnecessary to use a
specially-prepared desulfurizing blast. Nor,

as already intimated, do I attach special i im-

portance to the constl uctional features of my
plant so long as it is capable of embodying
or carrying out my process or method of op-
eration. I do not therefore desire to be un-
derstood as limiting myself further or more
closely than as pointed out in the claims.

What I regard as new, and desire to secure
by Letters Patent, is— ~

1. The process of coking coal, which con-
sists in confining the coal in an oven, firing
the coal, and then sabjecting the coa,l to a
temperature sufficiently high to cause not
only the generation of gases but alsothe dis-
integration of their'elements and the conver-
sion of volatile carbons into fixed form and
their disposition as constituent appreciable
integral additions to the coke produect, sub-
stantially as described.

2. The process of coking coal, which con-
sists in confining the coal in an oven, firing
the coal, and then introducing into the oven,
above the coal, an extraneously-heated deoxy-
genized blast to accelerate the generation of
and induce circulation or movement in the
volatile gases, in the oven, while the trunnel-
hole in the top of the ovenis open, thus caus-
ing the ingress into the oven of atmospheric
air to support combustion and the egress
through the same hole of non-combustible or
consumed gases, substantially as described.

3. The process of coking coal, Whlch con-
sists in confining the coal in an oven, firing
the coal, and then introducing into the oven,

above the coal, an extraneously specially pre-

pared highly-heated blast, having imparted
to it, during the act of heating it, as an addi-
tional quality, the property of desulfurizing
coal under heat, substantially as described.

4, The process of coking coal, which con-
sists in confining the coal in an oven, firing
the coal,then mtrodumncrmto theoven, above
the eoal an extla,neously heated deoxygen—
ized blast of a temperature, before its intro-
duction, greater than that usually employed
in the coking operation, to increase the heat
in the oven above the temperature produced
by the combustion therein of the gases gen-
erated from the coal and to accelerate the
generation of such gases, and then permit-
ting the deoxygenized blast and that portion
of the evolved gases not converted into fixed
carbon to escape through an opening at the
top of the oven, substantially as described.
- 5. The process of coking coal, which con-
sists in confining the coal in an oven, firing

| the coal, then introducing into the oven,above
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the coal, an extraneously-heated deoxygen- |

ized blast of a temperature, before its intro-
duction, greater than that usually employed
in the coking operation, to increase the heat
In the oven above the temperature produced
by the combustion therein of the gases gen-
erated from the coal and to induce a condi-
tion favorable to the rapid generation of such

gases, then introducing a suﬂlelent volume of

11ve air into the oven to cause the combus-

tion of the combustible gases being evolved,
and then shutting off the supply of live air
with the cessation of the generation of com-
bustible gases to prevent the combustion of
fixed carbon, substantially as described.

6. The process of coking coal, which con-
sists in confining the coal in an oven, firing

thecoal, thenintroducing intothe oven,above |

the coal, a blast comprising extraneously-
heated deoxygenized air, of high temnperature,
and live air containing free oxygen, toinduce

in the oven, a temperature and quality of

heat favorable to the simultaneous genera-

tion and combustion of volatile combustible
gases and thus accelerate the coking opera-
tion, substantially as described.

25

7. 'T'he process of coking coal, which con-

sists in confining the coal in an oven, firing
the coal, and then introducing into the oven,
above the coal, alternately and in the order
preferred, extraneously highly heated deoxy-
genized blastsand suppliesof live air, toregu-
late and control the coking operation by ad-

justing and balancing the temperature and

quality of the heat in the oven, at the will of
the operator, to secure the proper relative
rates of the generation and combustion of the
Volatlle gases, substantially as described.
| JOSEPH HEMINGWAY.
Witnesses:
THOMAS A. BANNING,
EPHRAIM BANNING.
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