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To all whom it may concern:

Be it known that we, JAMES J. FRONHEISER

- and CHARLES 8. PRICE, citizens of the United

States, residing at Johnstown, in the county
of Cambria and State of Pennsylvania, have

- Invented certain new and usefrl Improve-
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ments in the rocess of Manufaeturing Coke;

and we do hereby declare the following to be a -

full, elear, and exact deseription of the inven-

tion, such as will enable others skilled in the |
~art to which it appertains to make and use the |

same. o L

In the manufacture of coke from soft coal
in retort-ovens, particularly in those con-
structed so as to save the by-produets formed

1n the coking operation, the ¢oke has the dis- |
advantage of being more porous, softer, with

more-easily crushet cell-walls than when the
same coal is coked in the ordinary beehive-
oven. 'LI'hig softer coke hasthe disadvantage

~of being easily acted on or dissolved, as it
were, In the apper part of the blast-furnace

and cupola by the carbonic-acid gas generated

- 1n the lower zones of the apparatus, which,
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taking up carbon from the coke, forms aear-

bonie-oxide gas thus;

CO24-C=2(CO).

Owing to the property of the carbounic acid of

peing readily convertéd into carbonic oxide
In. this manner at the expense of the solid
carbon of the coke it will require a greater
quantity of such soft coka to furnish tlie same

"~ numberof heat-unitsin the hearth of the blast-
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furnace or cupola than of the harder variety.

Now the object of our invention s to ren-
der the coke harder and denser, which we ac-
complish by first grinding the coal to a coarse
powder and mixing it with a hydrate of lime
(air or water slaked caustic lime) before it is

- charged into the coke-ovens.
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We have found that quite a number of
solid substances—such as limestone, blast-
furnace spiegeleisen-slag, fusible clays, &e.,
the wastelimeand fluoride-of-sodium mixture
obtained in the manufacture of soda from

- eryolite, &e., or -other solid matter suitable
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for a flux in the blast-furnace or cupola—will
all. answer this purpose. A suitable- solid
hardening substance is one which will satisfy
part of the sulphur contained in the coal, will

thereby wasting

| lime can be added to coals

‘which coke is a

{ unite with the free silica forming a silicate of

the bise, and by mechanical mixture will fil}
up the pores of the coke,thereby rendering it

more dense. The advantage gained by the :
‘use of lime or other basic material is that the

excessivequantity used will serve the purpoese
of uniting with the free silica in the blast-fur-
nace or cupola charge to form a proper flux,

and as substances containing any free silica 6

will not do this it is not desirable to use them.

Among the reasons for preferring. caustic.

lime is ifs cheapness as compared. with that
of other sujtable materials and also its use-
fulness in. the blasf-furndce or cupola as 2
base to nnite with the siliea of the charge for

the formation of a slag. “While limesteone or

‘carbonate of lime in its different forms of

combination may be used, they have the dis-
advantage thattheir carbonic acid eliminated

1n the process of coking acts on the carbon of
the coal in the formation of carbonie oxide,
part of thecarbon of the coal.

In our practice we grind the coal by any of

the well-known methods which will reduce it

toa coarse powder. We then add to this mass

a fluxing material, preferably caustic Iime,

either in a dry state or in a wetted and pasty

condition, mixing the same thorotghly, after
which it i3 charged into the coke-oven, as in
the ordinary practice. “There isan advantage:
in introducing into the cupola or furnace, i
combination with the coke, a fluxing material

such as is needed in the metallurgical opera-
tion carried on therein, and this is effocted in
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our practice, as the eaustic lime or other flix-

ing material used is mechanically combinad
with the coke, filling up its cell-walls, “Weo
find that about five per eent., by weight, of"

caustic lime mixed with the fine coal gives the
best results.
S containing more
than five to seven per cent. of ash,

 We are aware that in the manufacture ot
illuminating and heating gas, coal has been

pulverized and mixed with lime to unite with
the sulphurof the coal and with tar, naphtha,

Qe

However, a larger quantity of -
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and other heavy hydrocarbons in order to in~
crease its illuminating properties, in all of

by-product, and this we do
not elaim, = R

100

Ifaving thus fully deseribed-our invention, |



10 orother snita

2 ' - 486,100

what we claim, and desire to secure by Let-
ters Patent of the United States, is— |
1. The process of manufscturing hard coke,
which consists in pulverizing soft coal, mix-
g ing therewith a suitable hardening substance,
charging the same into oveus, and heating
them, sybstantially as described.
2. As & new article of manufacture, coke
hardened by combining with 1t caustic lime

the process of its manufacture in such a man-

ble solid hardening substance int |

' ner that the proportion of its cell-space to its
coll-walls is diminished, oiving to it oreater
density and frmness, ‘substantially as de-
scribed. - |
" Intestimony whereof we affix oursiynatures
in presence of two witnesses.,
JAMES J. FRONHEISER.
CHARLES 8. PRICE. .
- Witnesses:
1. 11, WEAVER,
11, 1.. DOYLE.
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