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1904,952 

PATENT OFFICE 
ROBERT H. RUSSELE, OF CLEVELAND, OHIO, ASSIGNOR TO GAS FUEL CORPORATION, 

OF NEW YORK, N. Y., A. CORPORATION OF DELAWARE 

APPARATUS FOR MAKING EMULSIFIED COMPOUNDS INCLUDING HYDROCARBONS 

Original application filed February 4, 1930, Serial No. 425,857. Divided and this application filed 
March 25, 1931. Serial No. 525,292. ?? 

This invention relates to emulsified com 
pounds including hydrocarbons, and to a 

. . novel apparatus for making such compounds. 
This application is a division of my applica 

? ??????? Serial No. 425,857 filed February 4th, 
0. 

It is well known that at the present time, oil 
emulsions are generally treated in order to 
dehydrate the same. The dehydration meth 
ods may be classified into six groups, as fol 
lows: 1. Gravity settling; 2. Heat treat 
ment; 3. Electrical treatment; 4. Chemical 
treatment; 5. Centrifugal treatment; and 6. 
Filtration. It has been found necessary to 
treat emulsified oils by such methods before 
subjecting the oil to refining processes. . 
One of the objects of the present invention 

is to incorporate such emulsified oils in emul 
sified compounds which may be directly 
treated in order to burn the same, produce a 
fixed gas, or to refine the oil without the ne 
cessity of dehydrating the emulsified oil. 

Furthermore, I have found that in process 
ing relatively heavy oils, for instance, low 
grade and low specific gravity hydrocarbons, 
such as heavy crude petroleum, oil field emul 
sions, still bottoms and the like, it is advan 
tageous to thoroughly mix the same with 
aqueous fluids, providing the mixture is ad 
mixed with a gaseous agent such as air, CO2 
or the like. For example, I have discovered 
that if heavy hydrocarbons, water and a suit 
able gas are thoroughly agitated in the pres 
ence of one another under super-atmospheric 
pressure, that a compound will result, in 
which each globule of gas or other elastic 
fluid is coated with a film of water arranged 
within a film or coating of oil, and this con 
pound will remain in such condition indefi 
nitely, so that it may be immediately or sub 
sequently used for fuel purposes; may be 
processed to produce a fixed gas, or may be 
refined for the purpose of converting the 
heavy hydrocarbons into lighter hydrocar 
bons. 
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By adding suitable hydrocarbons for in- P 
stance, to the heavy oils which are to form 
constituents of the compound, I can also ob 
tain from the refining of the compound, no 

50. tor fuels having desired characteristics. For 

example, if benzole is mixed with the heavy 
oil that forms a constituent of the compound, 
and this compound is subsequently refined, 
for instance, by a cracking operation, motor 
fuels extracted from the refining process will 
have benzole characteristics, that is, anti 
knock properties. 
With the foregoing objects outlined and 

with other objects in view which will appear 
as the description proceeds, the invention 
consists in the novel features hereinafter de 
scribed, in detail, illustrated in the accom 
panying drawings, and more particularly 
pointed out in the appended claim. 

Referring to the drawings, 
Fig. 1 is a longitudinal vertical sectional 

view of a mixer which I have devised fo 
use in producing the compounds. 
Fig.2 is a transverse vertical sectional 

view of the same on the line 2-2 of Fig. 1. 
Fig. 3 is a perspective view of such a mix 

er combined with the means for forcing the 
oil, water and gas into the mixer; this view 
being taken from one side of the apparatus. 

Fig. 4 is a similar view taken from the 75. 
other side of the apparatus. 
The apparatus employed for producing 

emulsified compounds in accordance with 
the present invention, comprises a closed 
chamber 15, (see Figs. 1 and 2), capable of 80 
withstanding relatively high super-atmos 
pheric pressures, and provided with horizon 
tally disposed rotatable shafts 16 which ex 
tend longitudinally of the casing, and are 
mounted in suitable bearings 17, 18. Each 
of these shafts is provided along its length 
with a multiplicity of agitating blades or 
arms 19, and when the shafts are rapidly 
rotated, preferably in the same direction, 
these blades will violently stir any fluids 
within the casing. 

In accordance with the present invention, 
for example, low grade and low specific 
gravity hydrocarbons, such as heavy crude 95 
etroleum, oil field emulsions, still bottoms 

and the like, which are ordinarily unsuitable 
or uneconomical for use as fuels or refining, 
are introduced into the casing through the 
oil inlet 20, and water or any other suitable 100 
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aqueous liquid is introduced through the 
inlet 21. 

If the oil is of a very viscous nature, its 
fluidity may be increased in the casing by 
heat emanating from a heating coil. 22, 
which extends longitudinally of the interior 
of the lower portion of the casing. This 
heating coil may also be used for heating 
the interior of the casing, whenever desired, 
for the purpose of improving the coalescence 
of the substances which are to be admixed 
into the compound. 

If the mixing process is carried on as a 
batch operation, a suitable quantity of com 
pressed air or other suitable gas will be in 
troduced into the casing through an inlet 
23, and after the desired proportions of oil, 
aqueous liquid and gas are introduced, the 
shafts 16 will be rapidly rotated to cause 
the blades to violently agitate the contents 
of the casing, so as to force the constituents 
of the compound to coalesce and tenaciously 
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adhere to one another. Under the micro 
scope it has been found that the gas, such as 
air, due to the agitation, will disperse and 
form globules or bubbles, each one of which 
will be coated with a film of water contained 
within a skin of oil, and it has been found 
that a compound of this nature will remain 
in the foamy condition indefinitely. Actual 
ly, such a compound has remained in stable 
condition for a period of more than a year 
without any noticeable stratification. - 
The amounts of air and water used in the 

compound manufacturing phase of the in 
vention, will vary and depend on the char 
acteristics of the oil processed. 
I also contemplate mixing the constituents 

continuously instead of by batch treatment, 
and in either treatment, the mixing portion 
of the apparatus may be of the character 
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shown in Figs. 3 and 4. For example, the 
aqueous liquid introduced through the inlet 
21 may be conducted by a pipe 24, having a 
regulating valve 25; this pipe leading from 
the outlet of a pump 26 which receives the 
water from a supply pipe 27. The pump 26 
is arranged at one side of the casing 15, as 
shown in Fig. 3, and at the opposite side of 
the casing, the oil pump 28 is located, as 
shown in Fig. 4. The intake 29 of this pump 
is connected to any suitable oil supply, while 
the outlet pipe 30 of the pump leads to the 
inlet 20 of the casing. 
To facilitate proper proportioning of the 

oil and water, I prefer to employ pumps of 
variable capacity, and the piston rods of 
these pumps may be driven by connecting 
rods 31 which have their outer ends pivotally. 
connected to cranks 32 that project from 
opposite sides of a gear casing 33. The lat 
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ter is mounted on a suitable support. 34 at 
one end of the casing 15, and the gearing 
which drives the cranks 32 is rotated by 
means of any suitable prime mover, such as 

1,904,952 

an electric motor 35, positioned on the plat 
form 34. 
The shafts 16 of the agitator may be driven 

by any suitable means, such as an electric 
motor 36 arranged at the opposite end of 
the casing, and mounted on the casing is a 
motor driven compressor 37 that is employed 
to force the air or other gas through the inlet 
23 of the agitator casing. 

Suitable temperature, pressure, etc., gauges, 
may be employed with such apparatus, but 
form no part of my invention. I may state 
however, that in operating the agitator, 
whether for the batch or continuous process, 
the oil, water and gas should be introduced in 
proper proportions, and in the casing 15, 
should be operated upon under pressure to 
produce the compound which may be subse 
quently used as fuel, or as charging stock for 
gas making or oil refining. ? 
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Referring again to Fig. 1, it will be noted 

that the interior of the casing 15 at the end 
opposite where the oil and water enters, is 
provided with a depending imperforate par 
tition 38 which cooperates with an upstand 
ing weir 39, over which the mixture flows 
into an outlet compartment 40 which com 
municates with an outlet pipe 41 that con 
veys the compound from the lower portion 
of the casing to any point of storage or use. 

if it is desired to produce gas, some gas, 
Such as natural gas, water gas, blue gas, etc., 
may be substituted for the heated air in the 
??1??, , . 

From the foregoing it will be understood 
that I have devised a novel apparatus for 
producing a compound of hydrocarbons, air 
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or other gas, and an aqueous liquid, that may 
be used as a fuel, for the production of gas 
for illumination, heating, etc., and for the 
production of refined petroleum products. 
The invention permits the production of a 

fuel from low grade and low specific gravity 
hydrocarbons, such as heavy crude petroleum, 
oil field emulsions, still bottoms and the like, 
which are ordinarily unsuited for use in 
fuels or refining. The invention also allows 
of the production of a compound from the 
same low grade starting stocks, which may be 
economically used for the production of ill 
luminating and heating gas, and for the pro 
duction of refined petroleum products. 
For the purpose of producing a fuel, by 

way of repetition, it may be stated briefly 
that heavy crude petroleum, still bottoms or 
like hydrocarbons, and water, are pumped 
into the mixer and thoroughly agitated in 
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the presence of air or any other suitable gas 
under super-atmospheric pressure, the pres 
sure required depending upon the nature of 
the hydrocarbons undergoing treatment. 
Likewise, the amount of water that may be 
put into the mixture depends upon the char 
acter of the hydrocarbons. With particu 
larly heavy hydrocarbons, it will be neces 
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sary to preheat the same to increase its fluidity to permit it to be properly handled 
by the pumps. 
Upon proper agitation for a sufficient 

5 length of time, the compoundisformed, and 
it is substantially permanent in character, 
and does not tend to separate. Microscopic 
examination indicates that the compound is 
composed of minute globules of air or other 

10 gas, surrounded by films of water and oil, in 
the order named. 
The compound thus produced may be 

stored or, if desired, may be consumed as 
produced. 

15 If refined petroleum products are desired, 
as the end products, the initial procedure, so 
far as the production of the compound is con 
eerned, is the same as when the compound 
is to be produced for fuel purposes, that is, a 

20 compound composed of hydrocarbons, water 
and gas is made, and to the same is added 
other elements that may be desired in the 
end products, for example, benzole. 
On the other hand, as before stated, if it 

25 is desired to produce gas, then some gas such 
as natural gas, water gas or blue gas, is sub 
stituted for the heated air in the mixer, so 
:::{ the compound includes such gas instead 
O. 

30 While I have disclosed the principle of my 
invention, as well as my apparatus in such 
manner that they may be readily understood 
by those skilled in the art, I am aware that 
changes may be made in the details disclosed, 

35 without departing from the spirit of th 
invention, as expressed in the claim. 
What I claim and desire to secure by Let 

ters Patent is: 
An apparatus for use in making emulsified 

compounds, comprising a closed pressure 
chamber, a movable mechanical agitator ar 
ranged within the chamber, means for forc 
ing water and oil into one end of said cham 
ber near the bottom of the latter, means for 

45 introducing a pressure gas into the top of 
an intermediate portion of the chambér, a 
depending partition arranged within the op 
posite end portion of the chamber, a weir ris 
ing from the bottom of the chamber and posi 
tioned between said partition and the last 
mentioned end of the chamber, and means 
for discharging the compound from a point 
between said weir and the last mentioned end 
of the chamber. - 
In testimony whereof, I have signed this 

specification. 
ROBERT H. RUSSELL, 
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