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o all whom it may concern :

Be it known that we, HERBERT R. SmiTH,
of Columbus, in the county of Franklin and
State of Ohio, and HARVEY M. MUNSELL, of
the city, county, and State of New York,
Jointly have discovered or invented a new and
useful Liquid Fuel, of which the following is
a specification. .

+ -The object of our invention is to produce a
cheap, economical, effective, and easily-manip-
ulated liquid fuel for use in steam-boiler fur-
naces, gas- manufacture, metallurgic opera-
tions, and other purposes, and especially one
possessing the- capacity of bein%‘ injected or
blown in the form of spray or liquid into a
“combustion-chamber or retort, where it may
be ignited either separately or in combination
with air or steam or the products of combus-
tion from solid carbonaceous material, or a
combination of two or more of these sub-
stances ; to which end our improvement con-
sists in combining with a liquid hydrocarbon,

such as coal-tar or petroleum, solid carbona-

ceous material in the'form of powder, so that
the two may be intimately commingled, and
yet retain a liquid form. :

To carry out the object of our invention, we'

reduce a solid carbonaceous material, such as
coal, charcoal, coke, shale, or other equivalent
well-known substances, to powder, preferably
an impalpable powder, by grinding or crush-
ing, in any of the well-known ways now -in
vogue. This powder we intimately commin-
gle with any of the well-known suitable liquid
hydrocarbons, preferably such as those ob-
tained from the distillation of coal, the resid-

uum of the distillation of petroleum, or the

crude petroleum itself, by stirring them in a
tank, or by passing them through a revolving
vessel provided with means for agitating and
commingling the substances. Such apparatus,
being well known in the art, ieeds no descrip-
tion here, )

This mixture may be made either at the
mines, oil-wells, or refineries, or at the point
where the fuel is to be used.” The most eco-
nomical plan, however, and the one we prefer,
is to distill the tar from the coal at the mines,
and mix it with the powdered carbonaceous
material before shipment.

Any tendency of the solid carbonaceons ma-

terial to settle could be obviated by agitating
the fuel in well-known ways before using it;
or any tendency to congelation could be ob-
viated by heat applied in well-known ways—
for instance, by passing heated air or steam or
hot water through a coil of pipesin the reser-
voir or receptacle.

It is difficult to give the proper relative pro-
portion of the solid and liguid material, as it
would” depend somewhat upon temperature,
the character of the material used, and the
purpose for which it was intended ; but we
prefer to use equal parts of liquid and pow-
dered material, or, as a guide, to put into the
liguid so much of the powdered carbonaceous
material as it will absorb and yet retain its
lignid or viscid condition, :

It is obvious that in.some conditions the
fuel might become almost solid ; but it can be'
readily liquefied by the application of heat, as
above mentioned.

This fuel can be supplied to the combustion-
chamber in many well-known ways. The va-
rious forms of apparatus patented in this
country by Silas C. Salisbury, of New York
city, are well adapted for this parpose, and
embody the forms which we deem best as the
result of experiment.

We are aware that many kinds of artificial
fuel have been used composed of a liquid hy-
drocarbon commingled with a solid carbona-
ceous material in the form of blocks ; but such
material is obviously incapable of being used
in metallurgic operations or blown into a fur-
nace through an injector. 'We are also aware
that powdered carbonaceousmaterial has been
blown into a combustion-chamber; but such
fuel has been found unsuitable for certain met-
allurgic operations—such, for instance, as the
manufacture of iron—as the granules of fuel
become embedded in the metal and deteriorate
its quality. We are also aware that liquid hy-
drocarbon has been injected into a furnace by
said Salisbury and others, and therefore malke
no claim to such a fuel. But, so far as our
knowledge extends, we believe ourselves to be
the first to use an artificial liquid fuel com-
posed of a liquid hydrocarbon with carbona- -
ceous material in the form of powder inti
mately mixed therewith.

The advantagesof such afuel arevery great,
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as it-is obviously much cheaper than the same
bulk of liquid hydrocarbon, and the particles
of the powder present so large a surface to the
action of the incandescent materials in the fur-
nace as toproducerapid combustion and chemi-
cal assimilation of the elements therein em-
ployed, and the fuel is portable and readily
maunipulated.

‘We claim as our invention—

The artificial liquid fuel hereinbefore de-

seribed, consisting of carbonaceous material
in the form of powder intimately mixed with
a liquid hydrocarbon.
In testimony whereof we have hereunto sub-
seribed our names. :
HERBERT R. SMITH.
HARVEY M. MUNSELL.
Witnesses: :
‘Wi T. PAYNE,
GEO. A. SAXER.



