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This invention relates to a method for recovering petro 
leum oil from earthen formations containing hydrocar 
bons. The invention is specifically adapted to the produc 
tion of petroleum from subterranean formations of low 
permeability and those formations in which the petroleum 
oil is closely bound to the formation material. 

Large reserves of crude oil in the form of shale oil are 
potentially available in large deposits in both this country 
and abroad. Present methods of recovering this oil have 
rendered shale oil as a source of additional oil completely 
infeasible from the present economic viewpoint. It is 
known in the art that the conventional methods of obtain 
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ing petroleum oil from oil shale usually involve the min 
ing of the shale from the ground. The shale is then pull 
verized for thermal treatments in retorts. Subsequent de 
structive distillation takes place to recover the oil and 
by-products from the shale. The residual spent shale 
from such retorts then must be disposed of. Even though 
potential recovery of the oil may approximate 25-75 gal 
ions per ton of shale processed, the aggregate mining 
and processing costs impose such an economic burden that 
shale oil is not at present a commercially feasible source 
of supply for petroleum. 

Accordingly, it is an objective of the present invention 
to provide an oil recovery method wherein crude oil is 
readily recovered from oil bearing Sub-strata, More 
specifically, this invention is a process for the in situ disso 
ciation of petroleum oil within oil shale deposits whereby 
the petroleum is readily removed and high recovery of oil 
in place is obtained. It is especially an object of the in 
vention to provide a method for petroleum recovery which 
is rapid and efficient. These and related objects of this 
invention will become more apparent from the ensuing 
description. 

In the operation according to this invention, petroleum 
oil is separated from oil-bearing shale so that its recovery 
is readily realized. The first step in the process lies in pro 
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viding a direct application of heat to an exposed Surface . 
of virgin strata. The heat and the application thereof are 
always applied directly to the surface of untreated strata. 
Treated strata or an oil-bearing formation is caused to 
disintegrate and fall away from the untreated oil-bearing 
formation. That is, the process may be called a self 
stoping process which leaves a continuous face of virgin 
oil shale available for the application of heat to extract the 
oil therefrom. More particularly, the invention accom 
plishes in situ decomposition of the oil shale and induces 
the separation of the oil from the strata in a manner which 
permits the oil to be produced by a practical thermal 
activated oil recovery method. 

In the process of this invention, oil shale is heated 
in situ at a temperature above 600 F. and generally with 
in the range of 600°F. and 1000 F. by direct contact of 
hot gases upon the face of an oil stratum. Temperatures 
in this range will cause the oil to expand until the oil is 
dissociated from the oil-bearing rock. The effect of the 
expansion of the oil and its dissociation from the stratum 
causes the stratum to disintegrate. Thus the earthen 
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material contained in the stratum will separate and fall 
away from the oil-bearing formation. This leaves a fresh 
oil-bearing surface exposed to the hot gases. : 
The process of this invention may be controlled in 

various ways. In general, the rate of injection of the hot 
gases may be readily adjusted and controlled by simply 
regulating the flow and temperature of hot gases onto the 
face of the shale deposit containing oil. High volumes of 
high temperature gases will tend to accelerate the rate of 
production; and, conversely, low volumes and tempera 
tures will tend to retard the process. 

In carrying out the present process, drifts or tunnels are 
made into an oil-containing shale wherein conduits or 
tubing containing perforations are placed along the base 
of an oil stratum. Wellbores laterally spaced from an 
entrance of the drifts are also drilled as necessary. Tub 
ing which has been placed along the base of the oil shale 
terminates at these well bores, with oil being produced 
through these boreholes. Tubing or pipes which are 
placed along the base of the oil strata are perforated 
along their lengths to disperse the hot gases onto the face 
of an oil shale. Further, drifts through which this per 
forated pipe or tubing is placed are made of sufficientsize 
so that as the oil in the roof is extracted, the roof will 
stope or fall into the drift, exposing new formations to 
be treated. “. . 

The invention may be better understood by reference 
to the attached figures which schematically depict the em 
bodiment of the invention contemplated to illustrate the 
best mode of carrying out the invention. 

Figure 1 illustrates a vertical cross-section through an 
oil-bearing stratum; and - 

Figure 2 illustrates a vertical cross-section across Figure . 
1 along the lines II-II and further depicts steps in in 
stallation of the apparatus and operation of this. oil 
producing process. ... . . . . 

With reference to the drawings, especially to Figure 1, 
the numeral designates an oil-bearing formation above 
which is a relatively non oil-bearing impervious shale 
stratum 2 and below which is another relatively imper 
vious stratum 3. Further, this deposit is shown outcrop 
ping along a cliff or a natural feature of some known oil 
bearing deposit. A well bore is drilled from the surface 
of the earth 4 through the oil-bearing formation-this 
borehole being shown by legend 10. Steel casing 8 is 
placed in the borehole and may terminate at the top of 
the oil productive stratum. The annulus 9 between the 
casing and borehole is sealed with cement or other sealing 
material in a conventional manner. The casing placed in. 
this manner leaves a borehole within the oil stratum 
which is completely uncased and will allow unrestricted 
flow of vapor from the upper part of the drift into the 
borehole. 
As in conventional oil field practice, the casing may 

also be extended through the oil-bearing formation and, - 
after being sealed in place, perforated by conventional 
means whereby produced fluid will pass through the per 
forations into the borehole to be produced to the surface. 
By using this technique of placing the casing and then per 
forating the casing at desired points, control of the pro 
duction points for fluids from the formation may be 
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effected. S. 
As beforementioned, drifts or tunnels 12 are made into 

the oil-bearing stratum 1. These tunnels are directed to 
terminate at the well bore 10. Tubing 11 is then placed 
in the tunnel, the tubing containing perforations 14 and 
a pipe cap 16. A cap 15-which fits snugly around tubing 
1; -is placed against the outcropping face of strata 1 and 
3. Although not shown, cap 15 may be made of a size to 
extend over the outcropping face of the shale to seal on 
both formations 2 and 3 as well as caps of laterally spaced 
drifts preventing escape of gases therefrom. In the usual 
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case such a large cap is not necessary as oil shale is 
essentially impermeable to flow of fluids. 
To better describe installation of the equipment and 

the operation of the process in this invention, attention is 
now directed to Figure 2. First referring to the portion 
of the figure above letter A, it can be seen that the pro 
ducing well 10 has been drilled to the top of stratum 3. 
A drift or tunnel 12 has been completed to the base of 
this production well 10. Now referring to the figure 
above the letter B, it can be seen that perforated tubing 
11 has been placed in the tunnel 12. Thence looking at 
the drawing above the letter C, hot gases are being in 
jected through tubing 11. Stoping or disintegration of 
the shale has started. The stoped shale is shown in the 
bottom of the drift 12 and is designated by numeral 20. 
Then on this same figure the illustration above the letter 
D shows the tunnel or drift 12 becoming larger, and more 
stoped formation material 20 gathering in this drift. Al 
though material 20 is not shown in Figure 2 to cover tub 
ing 11, it will do so except for perforations 14. 
The stoped material falling from the roofs of the tun 

nels or drifts serves as direction baffles for the hot gases. 
That is, the stoped material falls around the upwardly 
directed hot gas jets which are injected from the perfora 
tions in the pipe. This stoped material will cover the 
tubing 1 between perforations 14 but not the perfora 
tions themselves, as the force of the upwardly directed 
hot gases will direct material 23 away from the perfora 
tions. There is adequate space for the spent shale in the 
drifts without covering perforations i4, since for each 
volume of oil shale that is treated 15 to 50 percent of 
shale oil will be removed leaving from 85 to 50 percent 
spent shale. These percentages correspond to the recov 
eries of oil from oil shale described earlier. The spent 
shale falling around perforations 14 will form baffles to 
direct the hot gases upward. These stoped materialbaffles 
thus direct the hot gases onto the face of the shale and 

- prevent the hot gas bypassing from the perforations of 
the pipe directly through the drift to a production well. 
As may be noted, the surface equipment which would 

normally be employed for producing and injecting the 
hot gases as well as the separation equipment for separat 
ing the injected gas from the produced oil vapors are not 
shown. Such equipment would be conventional, and its 
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inclusion here is not considered essential for the pur 
poses of this description. 
The underground or in-place separation of the earthen 

material from the oil as carried out in accordance with 
the instant process reduces the large mining, crushing, 
and retorting costs involved in the methods presently used 
at the earth's surface. 
While the foregoing description has been directed to 

ward an embodiment of the invention which is considered 
to constitute the best mode of carrying out the invention, 
it will be recognized that numerous modifications, addi 
tions, and subtractions may be made to the illustrated em 
bodiment without departing from the spirit or scope of 
this invention. 
The invention claimed is: 
1. A method for producing oil from a stratum of oil 

shale comprising driving a drift along the lower portion 
of the stratum and placing a perforated conduit therein 
which is capped at its inner end, said drift terminating at 
a substantially vertical hole drilled from the ground sur 
face, passing hot gases through the conduit toward said 
borehole at a temperature above 600 F. to vaporize at 
least a portion of the oil within the shale whereby stoping 
of the stratum occurs, and recovering oil from said bore 
hole. 

2. A method for producing oil from oil-bearing shale 
formation which comprises driving a drift at the base 
of a formation and placing a perforated conduit therein, 
said drift terminating at a substantially vertical borehole 
drilled from the ground surface, passing hot gases at a 
temperature above 600 F. through the perforated con 
duit to the face of the oil-bearing shale so as to vaporize 
oil from said shale whereby said shale will stope into 
the drift leaving virgin oil-bearing shale continuously ex 
posed to the hot gases, and producing oil from said bore 
hole. 
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