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To all whom it may concern: _ _ 
Be it known that I, JOHN L. RICH, a c1t1 

\ zen of the United States, residing at Ottawa, 

10 

in the county of Franklin and State of Kan 
sas, have invented certain new and useful 
Improvements in Processes for Extracting 
Petroleum- by Underground Workings, of 
which the following is a speci?cation. 
' It is well knowrrthatthe common method 
of recovering petroleum from its under 

' ground reservoirs by means of wells, fails 
4 to extract more than a small percentage of 
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the oil originally present in the rocks. 
Large amounts of oil remain irrecoverable 
by ordinary methods after the yield of the 
wells becomes too small to be commercially 
ro?table. In some places as in Alsace, 
rance and near Hanover, (iermany, it has 

been found that by sinking shafts into the 
oil sands from the surface of the gro-u 
and driving tunnels or galleries within the 
oil-bearing‘sands, it is possible to obtain a 
much larger percentage of oil than was pos 
sible by means of wells alone. v 
This method of recoyerin oil by -sub-' 

' terranean drainage into tunne s driven with 
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in the oil sand, while it has been successful 
‘in recovering a large percentage of the 011, 
is dangerous and costly because of the fact 
that a spark from a pick striking hard rock 
or from an other cause is su?icient to set 
?re to the oil seeping into the galleries. The 
precautions which must be taken to guard 
against the spread of a ?re through the 
mine and against explosions, add greatly 
.to the cost of this m'ethod of oil recovery. 

There is, further, a large loss of the more 
volatile constituents of the oil by evapora 
tion into the strong currents of air necessary 
for the proper ventilation of the mines. 
The present, invention is primarily de 

signed to obviate the greater part ‘of the 
di?iculties and. dangers inherent 1n_ the 
method of recovering etroleum by mming 
as heretofore practice , while at the same 
time it retains the advantages of the in 
creased percentage of recovery WhlCh the 
mining method makes possible. 

' e Other ob'ects will be apparent from the 
following etailed description and the ap 
pended claims. > 
In the drawings :-— ‘4 
Fi re 1 is across section‘of a conven 

tiona form showing the relation of gal 
leries and channels to the‘oil-bearin ‘ stra 
tum, both for cases where the g ery'1s 

driven below the sand. I 
~ Figure 2 is a longitudinal section through 
a shaft, gallery, and channel, showing dia 
grammatically their relations to each other 
and also illustrating a method of ventilation 
designed to prevent the escape of gases into 
the gallery while channeling is in progress. 
_ Figpre 3 shows in detail a means for clos 
g t e top of a channel so thatthe gases 

ar1sing therefrom do not escape into the gal 
leiiy but may be drawn off through the chan 
e . l1 , 

Fi re 4 shows a different form of device 
for cosmg the top of a channel which is 
su1table for carrying oil’ and saving a larger 
volume of as than could be cared for byv 
the device i ustrated in Figure 3. 
Figure 5 is a. diagrammatic ground plan 

showing shafts, galleries, channels and pits 
v or wells in the channels for the collection of 
the oil prior to its removal by pumps; and 
showing also wells extending from the sur 
face of the ground to the oil sand, through 
which wells ?uids may beintroduced into 
the oil sand, for the pur ose of driving the 
oil out into the channe s in the alleries. 
Figure 6 is a section along the hue 6—6 

of Figure 5, showing themovement of the 
?uids introduced into the wells and their 
relation to the oil sand, galleries and chan—_ 
nels. 
The process constituting my inventionv 

cons1sts primarily of certain broad steps: 
(_1 driving tunnels or galleries in the rocks 
e1t er close above or close below the oil~ 

‘driven above the oil sand and where it is ~ 
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bearing stratum, and from these galleries ' 
cutting narrow slits or channels into or 
through the oil-bearing stratum, these 0 er 
ations bein performed by means of a c an 
neling mac ine such as commonly employed 
in rock- uarrying operations, or by any. de 
sired suitable means; (2) providing means 
whereby gases issuing from the channel 
while it is being cut, or subsequently, may 
be removed and saved without contaminat 
ing the air of the galleries; and ‘3) pro 
vidin means whereby, if desired, oi may be 
forced into the channels cut as above speci 
?ed, by arti?cial pressure applied to the 
oil-bearing stratum through the agency of 
?uids introduced into 'it through wells 

‘ drilled to it from the surface of the ground- 
- In practising the process a shaft 1 is ?rst 

sunk, if necessary, to‘ the neighborhood of 
the oil-bearing stratum 2, generally referred 
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' than true sand. From this shaft 

10 

to as the oil sand, although it may be com 
posed wholly or in part of materials other 

1 a gallery 
or tunnel 3, or a plurality of such alleries, 
is driven in the rock either close a ove the 
oil send as illustrated in the left hand por 
tion of Figure 1, or close below said oil sand 
as shown in the right hand portion of this 
?gure. These galleries are of any suitable 
or convenient dimensions and shape and are 
preferabl constructed approximately par, 
allel to t e oil sand. I prefer to drive the 
gallery above the oil sand, and have so de 

~ scribed the further details of‘ the process, 
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but it is to be understood that the invention 
is not limited to either arrangement. 
From the gallery 3 a relatively narrow 

slit or channel 4 is cut into or through the 
oil sand by means of an ordinary rock chan 
neling machine A, or by any other suit 
able‘ device. This channel may be of any 
desired width or depth, and may be situat 
ed at any convenient position. in the gallery. 
It will, as a rule, extend for the full length 
of'the gallery, butima be made shorter if 
desired, or may be ma e u of a number of 
sections that are not direct y connected with 
each other. At convenient places along the 
gallery, there are provided pits or shallow 
wells 5 in the oil sand in such position that 
the oil may drain from the channels into 
them. From these pits or wells the oil may 
be pumped out to the surface of the ground 
by any suitable .pumps and systems of pip 
ingn(not shown). order to prevent the contamination of 
the air of the galleries by the ases which 
issue from the channel as it is eing cut, a 
tube. or other suitable air conductor '6 ex 
tends'down the shaft and along the gallery. 
It is connected at its outer end to a suction 
or exhaust fan or air pum of any desired 

. type (not shown) and by t is means a our 
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rent is induced substantially as shown by 
the arrows in Figure 2. The gases or im 
pure air are drawn out through the tiibe 6, 
while fresh air passes down the shaft 1, along 
the gallery 3, and past the open part of the 
channel 4 at the point where the rock chan~ 
neling machine A'is at work, and thence 
through the tube 6. The channeling ma 
chine and adjacent portions of the channel 
are inclosed by a ?exible hood 7 of suitable 
design and size, connected to the end of the 
tube 6. 

It is intended to cover portions of the 
channel 4 as com leted by some suitable de 
vice to prevent t e esca 'e of the gas from 
the channel into the ga eries. The precise 
character of the covering device w1ll de 
pend u on the volume of gas to be handled 
and 0t er considerations. Where the vol 
ume of gas to be handled is not large, the 
channel may be covered with a semi-cylin 
drical pipe or tile 8, as shown in Figure 3, 
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which may be connected at intervals with 
the exhaust air pipe 6 to permit the escape 
of gas from the c annel 4. Provision may 
also be made for the removal of sections of 
the covering 8 at desired places for the pur 
pose of cleanin out the accumulations of 
mud or sand w ich may have gathered in 
the channel. The channel cover 8 ma be 
made gas tight by the application 0 ce 
ment, mud, or other sealing compound 9 
along the edges of the members 8, as shown 
in Flgure 3. 

If the volume of gas is very large, and its 
con?nement to the channel 4 might produce 
undue pressure, a device such as illustrated 
in Figure 4 may be used to cover the channel. 
This consists of a strip of sheet metal 10 
bent into convenient shape as shown in Fig 
ure 4, and having its edges 11 inserted in 
the channel as shown. The junction of the 
metal sheet with the mouth of the channel 
may be made gas-tight by the application of 
cement, mud or some similar sealing com 
pound 12 at the side of the sheet as shown. 
From the shaft 1, a single gallery with its 

channel may be driven, or several may be 
driven in various directions, and the oil to 
be recovered may be limited to that which 
naturally seeps into the channels. How 
ever, if the oil recovery contemplated by this 
invention is to be vcarried out most effec 
tively, arti?cial pressure must be placed up 
on the oil sand to assist in forcing the oil 
out into the channels. - 
With this end in view, the shafts, chan 

nels, galleries and oil collecting wells may 
be arranged somewhat as diagrammatically 
illustrated in Figure 5, except that the ga - 
leries need not inclose a regular area as there 
shown. Situated with proper relation to 
the galleries and channels, and preferably 
within the area inclosed or partly inclosed 
by the galleries one or more wells 13 are 
sunk from the surface of the ground and 
properly cased. These wells may or may 
not be shot with nitro-glycerine, as is-found 
expedient. Into these wells 13, water, steam, 
air, gas, or other ?uid, or combination of 
these ?uids may be forced under pressure 
sufficient to cause these ?uids to displace 
the oil from its place in the sand and cause 
it to move toward and into the channels 4 
and thence into the wells 5 from whence it 
is, pumped as above stated. The general 
movement of ?uids thus set up is shown dia 
grammatically in Figure 6. . 

Obviously variations may be made in the 
structure employed to carry out the process, 
and steps of the process may be used without 
others. In general it is to be understood 
that the invention is limited only by the 
scope of the appended claims. 

I claim as my invention : 
1. A process for the extraction of petro~ 

leum which comprises forming tunnels orv 
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galleries adjacent to the oil-bearing stratum, 
cutting narrow slits or channels from said 
galleries into the oil-bearin stratum, and 
forming depressions in said 0 annels for the 
collection of the oil, from which it may be re 
moved- as desired. 

2. A process for the extraction of pe 
troleum which comprises formin tulmels 
or galleries adjacent to the oil-bearing 
stratum, cuttin slits or channels from‘ said 
galleries into t e oil-bearing stratum, and 
preventing escape of gas into the gallery 
while the channel is being cut. 

3. A process for the extraction of pe 
troleum which comprises sinking a shaft to 
a point adjacent to the oil-bearing stratum, 
forming a tunnel or gallery adjacent said 
stratum, cutting slits or channels from the’ 
gallery into said stratum, and drawin o? 
through the shaft the gases from the c an 
nel as it is being cut thereby preventing the 
escape of said gases into the gallery. 

4. A process for the extraction of pe 
troleum which com rises forming a gallery 
adjacent to the oil- earing stratum, cuttin 
a channel from said gallery into 'sai 
stratum, drawing off the gases from the 
channel as it is formed, and closing said 

channel as completed, whereby said gases 
are prevented from escaping mto the gal 
lery. 

5. A process for the extraction of pe 
troleum which comprises forming a gal 
lery adjacent to the oil-bearing stratum, 
cutting a channel from said gallery into said 
stratum, forming depressions in said chan 
nel for the collection of oil, sinking a well 
into the oil-bearing stratum, and forcing 
?uids under pressure through said well into 
saild stratum to drive the 011 into said chan 
ne s. ‘ ' 

6. A process for the extraction of pe 
troleum which comprises sinking a shaft to 
a point adjacent the oil-bearing stratum, 
forming a gallery leading from said shaft, 
cutting a channel from said galle into said 
stratum, preventing the escape 0 gas from 
said channel into the gallery, forming de 
pressions in said channel for the collection 
of oil, sinking a well into the oil-bearing 
stratum, and forcing ?uid under pressure 
throu h- the well into the stratum to drive 
the oil into said channels. 
In testimony whereof, I have hereunto 

subscribed my name. _ a . 

JOHN L. RICH. 

so, 
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