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To all whom it Tl CONCEriv:

Be it known that I, BExgayix H. REED, a
citizen of the United States, and a resident of
Chicago, in the county of Cook and State of
Tllinois, have invented certain new and use-
ful Improvements in Artificial Fuel; and T do
hereby declare that the following is a full,
clear, and exact description thereof, reference
being had to the accompanying drawings, and
to the letters of reference marked thereon,

~ which form a part of this specification.
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This invention relates to improvements in
artificial fuel composed for the most part of
pulverized coal, united by a suitable binder
to retain the same in suitable molded form
and containing ingredients for promoting the
combustion of the fuel, other ingredients to
render the same moisture proof and further
ingredients to reduce the smoke, passing
from the fuel, to a minimum.

The object of the invention is to provide an
artificial Tuel of this character which can be
made at a low cost from low grade pulver-
ized or slack coal, which will produce fuel
having a high thermal efliciency and which
will retain its molded form under all condi-
tions of weather, and also retain its form un-
til thoroughly consumed on the grate.

An artilicial fuel made in accordance with
my invention is composed for the most part
of coal reduced to a pulverized condition to
which is added kaolin in a substantial quan-
tity, a suitable binder substance, as for in-

stance, rye flour, which co-operates with cer-

tain properties of the kaolin to produce a
binder for holding the fuel mass together.
To this mass is added a suitable water-proof-
ing material, such as crude petroleum.
Sodiwm chlorid may be added which serves to
reduce or neutralize the smoke arising from
the combustion of the fuel. The ingredients
and the proportions thereof which I have
used in thus producing artificial fuel may be
set forth substantially as follows: Pulverized
coal 85-19 kaolin 109, rye flour 29, crude
petroleum oil % sodium chlorid 2%.

The kaolin serves in the composition as a
radiant during the combustion of the fuel,
and this ingredient is of such nature as to be-
come disintegrated under the heat of the com-

bustion and produce a porosity of the molded |

fuel mass and permits the escape of gases
from the burning mass, thereby facilitating
combustion. The kaolin is of such nature,

however, that it thus disintegrates or sepa-
rates from the coal mass to produce the po-
rosity referred to only under high tempera-
ture and so that the molded fuel masses
stand upon the grate until consumed and the
fuel does not crumble away under the lower
temperature as 1s true in the use of clays
heretofore used in the manufacture of arti-
ficial fuels. I have also discovered that
kaolin possesses peculiar properties, when
combined with pulverized fuel, 1. addition to
the foregoing, In that it co-operates with a
binder substance to comstitute a material
factor of the binder which holds the fuel mass
in molded form until entirely consumed.
That is to say, the kaolin is of such close tex-
ture or fine grain that it more readily com-
bines with the binder element of the fuel than
the coarser clay heretofore employed so that
it ispossible to effect a very intimate union of
the mixed kaolin and binder with the pul-
verized fuel. I find that by the use of kaolin
for the purpose described 1 am enabled to
materially reduce the other binder substances
usually employed. By reason of the nature
of the kaolin, and its capacity for Intimate
intermixture with the coal and other binder
constituents I am enabled to produce a fuel
with a comparatively small percentage of
this factor, so that while utilizing to a maxi-
mum extent the properties derived from an
ingredient of this general character often
found in artificial fuel, its bulk, as compared
with the coal, is such as not to impair the
burning properties of the coal nor produce an
undue amount of ash, or any clinkers. More-

over 1 have found that kaolin, when mixed .

with the fuel mass under the proper degree of
plasticity, and is dried in molded form, pro-
duces biocks of fuel of such hardness and
tenacity of structure that it can be handled
during “shipment and use without extreme
care and without danger of being broken. up
or powdered. This feature of the fuel is due
to the properties of the kaolin above referred
to and is of great importance inasmuch as it
malkes it practicable to ship the fuel in the
same manner as ordinary coal. The said
binder substance, as flour, combines not only
with the kaolin but with the crude oil to pro-
duce the proper consistency of the mixed in-
gredients to facilitate the molding of the
came and to retain the same in molded form,
but the crude oil itself promotes combustion.
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of the fuel. The sodium chlorid when em-
ployed reduces or neutralizes the smoke aris-
ing from the combustion of the fuel and also
Serves in a manner to protect the meta) sur-
faces of the combustion chamber against the
deleterious effects of the gases arising from
the combustion. The crude oil also serves to
render water-proof the molded forms -and
thereby tends to prevent disintegration of
sald forms by moisture, thus enabling the
tuel to be transported and handled in all con-
ditions of weather without danger of the
same breaking down. )

The fuel is produced by first mixing the
kaolin with such binder constituents as co-
operate therewith for the purpose described
to the proper consistency and this mixture is
thereafter mixed with the pulverized coal.
The mass is thereafter given form in a suit-
able mold. The mixing of the pulverized
coal with the other constituents of the fuel
is preferably effected in a chasing mill, where-
by the particles of the coal are further
crushed during the mixing of the constituents.
In this manner the constituents are thor-
oughly combined in a homogeneous struc-
ture, so that the combustion of the fuel is
uniform throughout the entire mags,

856,101

| Teclaim as my invention:— o
1. An artificial fue] comprising pulverized 3o
coal, kaolin and a binder substance combined
' in substantially the proportions set forth and
molded to form.
f 2. An artificial fuel comprising pulverized
coal, kaolin, a binder substance and crude
| petroleum combined in substantially the pro-
portions herein set forth and molded to form.

3. An artificial fuel consisting of pulver-.
ized coal, kaolin, a binder substance, crude
petroleum oil and sodium chlorid, combined
I substantially the proportions herein set
forth and molded to form.

4. An artificial fuel comprising the follow-
| ing ingredients mixed and molded to form, to
| wit,—pulverized coal 854 %, kaolin 109, rye

flour 29, crude petroleun ol +% and sodium
chlorid 297,

In testimony, that I claim the foregoing as
my invention, I affix my signature in pres-.
ence of two witnesses, this 9nd day of June so
A.D. 1906. . .
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BENJAMIN H. REED.

- Witnesses:
W. L. Haw,
JouN R. Puiwp.




