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To gll when it may concern: 

Be it known that I, FRANK C, AXTELL, a 
citizen of the United States, and resident of 
New York city, borough of Manhattan, in 
the county of New York and State of New 
improvements in Liquid Fuel, of which the 

. 
The object of my invention is to provide 

a liquid fuel particularly adapted for use in 
following is a specification. 

the production of a combustible mixture for 
the operation of internal combustion en 
gines, which fuel may be used as a substi 
tute for gasolene in such engines, a further 
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object being to enable the utilization in the 
fuel of a cheap base, whereby fuel may be 

. . produced at a relatively low cost. 
In carrying out my invention I make a 

mixture comprising a light hydrocarbon oil. 
(such as kerosene), a light hydrocarbon dis 
tillate, and alcohol, with which is combined what I term a “mixing or “combining 
agent comprising a liquid, or mixture of 
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liquids, which is soluble or miscible with 
each of the constituent liquids above named in all proportions. . . . 
"My improved liquid fuel may be produced 
as follows: To two volumes of hydrocarbon 
oil, such is kerosene, preferably that which 
is known in commerce as “export oil,” (com 
mercial kerosene having a flash-point of 
100° to 110°F). I add one volume of a light 
paraffin distillate boiling at about 60° to 80° 
C., or the same volume of a light distillate, 
such as is obtained by “cracking' or decom 
posing paraffin oils in heated retorts, and to such mixture of hydrocarbon oil, (export 
oil), and light distillate, I add one volume 

40 of alcohol of about 95 volume per cent. Under such conditions the alcohol does not 
mix with the aforesaid mixture of oil and 
light distillate, and the whole mixture would 
separate into two strata, one of which con 
sists almost entirely of the hydrocarbons and 
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agent above referred to. 

the other of alcohol and water, and in order 
to cause them to combine to form a homo 
geneous mixture I add thereto a certain pro 
portion of the “mixing” or “combining” 

Such mixing or 
combining agent may consist of any suitable 
liquid or mixture of liquids which is soluble 
or miscible in all proportions with each of 
the constituent liquids above named. Thus, 
a liquid which is soluble or miscible in all 
proportions in “export oil', in either of the 

Specification of Letters Patent. Patented Now, i4, 96. 
Application filed September 5, 1916. Serial No. 118,384. 

light distillates described, and in alcohol of 
95 volume per cent., would constitute a “mix 
ing or “combining' agent, within the scope 
of the appended claims. It will be evident 
to those skilled in this art, that there are vil 
rious liquids which will fulfil the require 
ments and which possess the properties 
have described regarding the said “mix ing’ or “combining agent, and as specific 
illustrations may mention commercial 
anhydrous fusel oil and commercial an 
hydrous amyl alcohol, either of which, when 
added in certain proportion to the aforesaid 
mixture of hydrocarbons, (such as export 
oil and light distillate, and alcohol of 95 
volume per cent.), causes such liquids to 
mix perfectly, the resulting mixture being 
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a homogeneous liquid fuel, which will re 
main mixed and not separate. As an ex 
ample of the proportion of the aforesaid 
“mixing or “combining agent which may 
be mixed with the aforesaid hydrocarbons 
and alcohol, it will be found that four-tenths 
(0.4) volume of anhydrous fusel oil or an 
hydrous amyl alcohol mixed with the above 
described mixture of two volumes of export 
oil, one volume of light paraffin distillate or 
of cracked distillate, and one volume of al 
cohol at 95 volume per cent... will produce 
the homogeneous mixture described. 
While have mentioned examples of pro 

portions of the various ingredients utilized 
in the production of my improved liquid 
fuel, it will be understood that the propor 
tions mentioned may be varied in order to 
meet the desired requirements, or for the 
production of my improved liquid fuel of 
varying grades or volatility, or having the 
most desirable properties for the use to 
which it is to be applied. 
Some of the advantages of my new liquid 

fuel, when compared with ordinary com 
mercial gasolene of to-day, are that my fuel 
produces a more perfect combustion in the 
engine cylinders, yields considerably more 
power, is capable of taking up or dissolving 
small quantities of water (up to about three 
fourths of one per cent.), without separat 
ing, thus eliminating one of the inherent 
troubles in such use of the aforesaid gaso 
lene, and further, that my improved fuel 
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may be produced at a relatively low cost. When my improved liquid fuel is used for 
the production of a combustible mixture for 
internal combustion engines, it may be sup 120 
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lied to the engine through a carbureter in 
the ordinary janner of sing gasoleine for 
sileh prose. 

v. r \\like: I have referred to my in proved 
littil composition) as adapted as a liquid 
fiel, which, when mixed with air in proper 
rootios, would serve as a mixture for 

use in internai combustion engines, it will 
be iderstock that such a composition may 
le, utilized for any other desired pirpose to 
which it may he ?o ind applicable. 

Wihile I refer herein to anhydrous fusel 
oil, it will be understood that intend by 
such term to include anhydrous amy! a co 
hol, and where have referred to a “light 
distillate intend the term to include a 
hydrocarbon distiilate, whether of the light 
para?lin series or such as is obtained by 
cracking or decinosing parafiil oils in 
leated iretoris, the ter) being intended by 
nue to include by crocarbons having a gravity 
lighter than kerosene oil. 

iíaving now described my invention whit 
claim is:- 
1. A liquid fuel comprising hydrocarbor 

oil, a light, hydrocarbon distiliate, in alcohol 
normally insoluble in the aforesaid ingredi 
ents, and a mixing or combining agent fa). 
causing the intimate mixture of said in 
gredients, the several components of the 
mixture being in such proportions as to lish 
in the cylinder of an internal combustion en 
gine at normal temperatures. 

2. A liquid fael comprising about two 
volumes of kerosene, about one volume of a 
light hydrocarbon disillate, about one 
volume of alcohol (about 95 volume pes' 
cent.), and about four-tenths (0.4) voline 
of anhydrous fusel oil. 
Signed at New York city. ii) the county 

of New York and State (f is try ork this 
sectinct day of September. A. D. 151 (i. 
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