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This application is a division of my co-pending applica 
tion Serial No. 113,577, ?led Apr. 13, 1961, now Patent 
No. 3,131,914. 

This invention relates to an improved process for re 
covering from the earth certain meltable and combustible 
bitumens of the character of Gilsonite, grahamite, tar and 
the like. 
As is well known, there are numerous deposits of 

Gilsonite and grahamite at various points in the earth, 
which are actually relatively rich in these substances, but 
which are in some Ways so positioned in the earth as to 
render it impossible to mine these deposits by conven— 
tional methods. In many instances, these bitumens are 
found in very narrow or thin vertically extending veins, 
which may extend downwardly into the earth to a very 
substantial depth, but which are too narrow to dig out 
utilizing conventional mining equipment. The general 
object of the present invention is to provide a process 
which is capable of recovering from the earth the above 
discussed substances‘, which heretofore could not be 
mined e?ectively. As will appear, the present process 
may be utilized with a minimum of expense to bring 
bitumens to the surface of the earth in a form essentially 
ree of other substances. 
In performing the process of the invention, the bitumen 

is converted to a condition in which it is easily recoverable 
from a location deep within the earth, with the conversion 
being effected very uniquely by actually burning a por 
tion of the material in the earth. This burning of some 
of the substances itself produces heat in the earth, which 
acts to melt additional portions of the surrounding-bitu 
men, so that this material may then be easily withdrawn 
upwardly to the surface of the earth in molten free 
?owing condition. In the simplest variation of the in 
vention, the molten material is pumped upwardly by the 
pressure of the gases of combustion produced by the 
burning operation itself. 
The above and other features and objects of the present 

invention will be better understood from the following 
detailed description of the typical embodiments illustrated 
in the accompanying drawings in which: 
FIG. 1 is a vertical section through a ?rst type of ap 

paratus for recovering an earth substance in molten form; 
FIG. 2 shows an arrangement similar to FIG. 1, but in 

which the apparatus extends downwardly to the produc 
tion zone at an inclination and through an adjacent forma 
tion of less readily meltable material than is being pro 
duced from the mine. 

In FIG. 1, I have represented at 19 a body or a layer 
of materials spaced beneath the surface 11 of the earth, 
and containing a substance to be recovered. This body 
10 may typically consist of Gilsonite, grahamite or other 
similar bitumens. Above the body 19, there is illustrated 
in FIG. 1 an over-burden or upper strata 12. This layer 12 
may in most instances be formed of a material or mate 
rials having a melting temperature well above the melting 
temperature of the substance to be recovered from layer 
19. 

In recovering the material from body 1% by the ap 
paratus of FIG. 1, the first step is to drill into the earth 
a hole or bore 13, which may initially be of a uniform 
diameter through the entire vertical distance from the 
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surface of the earth 11 down to the bottom 14 of the hole. 
In FIG. 1, the lower portion of this bore as originally 
drilled is represented in broken lines at 15. After bore 
13 has been drilled into the earth, there are installed in 
this bore two desirably concentric pipes 16 and 17, with 
the former being disposed about the latter to provide an 
annular vertically extending passage 18 between the pipes. 
As will be understood, each of these pipes 1d and 17 will 
in most cases be formed of a series of separate sections 
or stands, threadedly joined together in an end-to-end 
series to form overall pipe assemblies of proper lengths 
to reach the producing formation. The inner pipe 17 
extends downwardly to a location 19 spaced but a short 
distance above‘ the bottom 14 of the bore. The outer pipe 
16, on the other hand, terminates at a point 20, spaced 
well above the lower end 19 of pipe 17. The upper end 
of annular passage 18 about pipe 17 is suitably sealed or 
closed by conventional well head apparatus of any desir 
able type, as represented by the seal diagrammatically 
represented at 21 in FIG. 1. A gas containing oxygen is 
fed into the upper end of annular space 18 through a tit 
ting represented at 22, and from a source of such gas 
under pressure indicated at 23. This gas coming from 
source 23 may in some instances be pure oxygen, and in 
other instances be air or another mixture of gases con 
taining oxygen and capable of supporting combustion. 
Source 23 preferably maintains a continuous flow of such 
combustion supporting gas downwardly through passage 
18, to emit continuously from the lower end 20 of pipe 
16. This rate of oxygen feed to the production zone may 
be great enough to support combustion of the material in 
body 10 continuously. Molten production ?uid flows up 
wardly through inner pipe 17, and discharges from the 
upper end of that pipe through a line 2-4 leading to an 
accumulation tank 25. 

In conjunction with the apparatus thus far described, 
there is also provided some means for initiating combus 
tion of the production substance near the lower end of 
pipe 16. This means for starting the combustion may be 
simply a mass of burning Thermit or other material in 
jected into the upper end of annular space 18 to fall 
downwardly there through to the production zone, or 
may be any other convenient type of igniting system. 
In FIG. 1, I have typically represented an arrangement 
in which there is provided about inner pipe 17 at a loca 
tion directly below the lower end 2% of pipe 16, an an 
nular mass 26 of highly combustible material, typically 
Thermite, which is ignited electrically by current fed to 
body 26 through wires 27 extending upwardly to the 
surface of the earth. These wires connect at the surface 
of the earth to a power source 23, through a switch 729 
whose closure ?res the combustible charge 26. 
Assuming that the bore 13 has been drilled downwardly 

to location 14 (with the bore being of a uniform diam 
eter for its entire length), and assuming that all of the 
apparatus illustrated in FIG. 1 is in position as shown, 
the ?rst step in placing the apparatus in operation may 
be to actuate the air or oxygen source 23 to commence 
a flow of air or oxygen downwardly through passage 18, 
and then upwardly through pipe 17 and to tank 25. This 
tank 25 may have an upper vent 31}, through which air 
or gases or combustion in the upper portion of the tank 
may escape to the atmosphere, leaving any production 
liquid which comes upwardly through pipe 17 in the 
tank. After the air or oxygen ?ow has been commenced, 
the operator closes switch 29 to ?re combustible charge 
2%. This charge is designed to raise the temperature of 
the portion of body 10 which is disposed directly adja 
cent the lower end of pipe 115 to a value causing the 
combustible Gilsonite, grahamite, or the like to burn. 
The rate of oxygen delivery through passage 18 is main 
tained at a value such as to continue this burning even 
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after charge 26 is gone, and as long as it is desired to 
continue the production from zone 1!}. The heat of 
combustion is high enough to melt a large amount of the 
G-ilsonite, grahamite, or the like forming the wall of 
bore 13, so that this molten material falls downwardly 
to the bottom of bore 13, as represented at 31. The 
burning action progressively enlarges the lower portion of 
the bore to form a cavity 32 considerably larger in diam 
eter than the upper portion of bore 13. Preferably, most 
of the burning takes place in the upper portion of cavity 
32. 
The molten material 31 which falls to the bottom of 

the cavity is forced upwardly through pipe 17 by the pres. 
sure of the gases of combustion resulting from burning 
operation. This molten material ?ows into tank 25, and 
any air and other gases mixed with the molten material 
is vented off to the atmosphere through vent 30. If 
the pumping action reaches a point where all of the 
liquid 31 has been removed from the bottom of the cavity, 
then the gases of combustion ?ow upwardly through pipe 
17 and to the atmosphere without intermixed liquid until 
additional molten material accumulates in the bottom of 
the cavity, at which time the liquid pumping action 
recommences automatically. It is also noted that the 
pressure of upper stratum 12 above lower body 10 effec 
tively prevents the upward advancement of the burning 
or melting action beyond the interface 33 between the 
two strata, since it is assumed that layer 12 is not readily 
combustible or meltable. 
There may be provided in the line leading from oxy 

gen or air source 23 to passage 18 a variable passage 
throttle valve 34, which is capable of regulating- the rate 
of air or oxygen delivery, and‘thereby varying the tem 
perature maintained in the cavity 32. This temperature 
is maintained at a value sufficiently above the melting 
temperature of the substance being produced to assure 
arrival of the substance in molten readily ?owable condi 
tionin tank 25. For this purpose, the temperature may 
be regulated either by reference to a reading produced at 
the surface of the earth by a temperature responsive ele 
ment located within cavity 32, or by merely noting the 
condition of the produced substance as it reaches tank 25. 

FIG. 2 shows an arrangement which may be consid 
ered identical with that of FIG. 1, except that the bore 
52 through which pipes 53 and 54 extend downwardly is 
disposed at an angle such that it ?rst passes througha 
relatively non-in?ammable and non-meltable formation 
55, and then enters the combustible and meltable forma 
tion 56 (typically of Gilsonite or grahamite) at a location 
spaced beneath the surface of the earth. Air or oxygen is 
fed to the burning zone from a source 57 and through 
the outer passage between pipes 53 and 54, while the 
production ?uid is pumped upwardly through the inner 
pipe by the pressure of the gases of combustion. The 
arrangement of FIG. 2 is particularly useful where the 
formation 56 takes the form of a very thin or narrow ver 
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tical vein of Gilsonite or the like, extending upwardly to 
the surface of the earth, so that if the pipes extended 
vertically through that vein to the surface, the heat of the 
pipes might cause melting of the material about the 
pipes, and the resultant formation of a leakage space 
about the pipes. Since the pipes of FIG. 2 pass through 
formation 55 which is essentially incombustible, and 
which melts at a higher temperature than material 56, 
there is no danger of melting the material about pipe 
54 by the heat of that pipe, so that the discussed leakage 
gap cannot be developed. ' 

I claim: 
1. The process for removing from the earth a com 

bustible and meltable solid bitumen emplaced in a for 
mation in which a bituminous stratum communicates 
with the surface of the earth and adjoins a second non 
combustible and infusible formation, comprising the 
steps of producing in said second formation a bore hole 
communication with said bituminous formation at a 
point remote from the surface of the earth and suffi 
ciently remote from the said bituminous formation near 
the surface of the earth to provide thermal isolation of 
said formation from said bore hole, inserting in said bore 
hole conduit means communicating with said bituminous 
formation at a point remote from the surface of the 
earth, supplying oxidizing gas to said formation at a 
point remote from the surface of the earth, igniting 
bitumen in said bituminous formation into in situ com 
bustion with said oxidizing gas, melting portions of said 
bitumen by means of the heat produced by said in situ 
combustion, removing said melted bitumen through said 
conduit by means of the gases produced by said com 
bustion. 

2. The process for removing a combustible and melt 
able solid bitumen from a nearly vertically standing for 
mation of said bitumen adjacent an incombustible and 
infusible solid formation, comprising the steps of slant 
drilling a bore hole through said incombustible forma 
tion into communication with said bituminous forma 
tion at a point remote from the upper end thereof, sup 
plying oxidizing gas to said bituminous formation 
through said bore hole, igniting said bitumen into com— 
bustion with said oxidizing gas in situ, melting portions 
of said bitumen by means of the heat of said in situ 
combustion removing said melting porions of bitumen by 
a path sufficiently remote and thermally isolated from 
said bituminous formation near the upper end thereof 
to prevent the direct communication of said in situ com 
bustion with the surface of the earth along said path. 
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