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. This invention relates to improvements in
methods of removing mineral oil from the
earth, and its leading object is to provide a
method by means of which the native gas

- 5 pressure of a natural oil and gas reservoir
of any given geological area, may be con-
served against free, wasteful, discharge to
the atmosphere, and utilized over a prolonged
period of time to maintain the lifting energy
10 of the natural gas supply, so that oil will be
conveyed to a preferred point of withdrawal,
for final removal by the aid of pumping
means or otherwise. :
The prevailing practice of extracting min-
15 eral oil from the earth or ground involves
the usual operation of drilling the well to
penetrate thenatural oil and gas zone or res-
ervoir, which lies beneath a rock cap or cov-
ering, over which lies various strata of geo-

20 Jogical materials. "After the well is complet-
" ed the oil and gas are conducted, according .

to prevailing practice, to the ground level,
by a casing of uniform diameter, in which
the gas pressure from the natural reservoir
25 is concentrated to produce a concentrated
flow of mixed oil and gas, and a very wasteful
. discharge of both, in the preliminary stages
of operation of the average oil and gas well.
, It is the current practice to drill an oil well
30 so that the wall of the well bore is supported
by a casing, consisting of sections joined to-
gether at their meeting ends, by suitable cou-
pling means. When the well has been com-
pleted through the rock to vent the natural
35 rescrvoir another casing, of uniform diameter
from its head section to its lowermost sec-
tion, is progressively extended from the head
of the well, through the outer casing, to the
entrance to the natural oil and gas reservoit,
40 until the source of the oil and gas is tapped.
The oil and gas, under their own natural
pressure, then discharge through this inner
conduit, which is, as stated before, of uni-
form diameter from its lower end to its upper

45 end through the well. :

In many new oil wells the natural pressure
of the gas is very high, and recent experience
in one very large producing well graphically
demonstrated the enormous waste of oil and

50 ¢as which results from the uncontrolled dis-

charge of both to the surface, resulting in the
spraying of surrounding buildings and places
with oil, and endangering valuable proper-
ty and the lives of many people. This wast-
ing of oil increases the fire hazard and nat-
arally raises the cost of insurance and of
property and life protecting systems em-
ployed. .

The discharge of large volumes of gas and
oil during the 1initial stages of the operation
of a newly constructed o1l well, furthermore,
results in the early reduction of the gas pres-
sure of the well, with the consequent reduc-
tion of the.output of the oil from the well,
and leading to its possible early abandon- 88
ment, due to the fact that the residuent gas
pressure has dropped below the stage neces-
sary to provide sufficient energy to propel

the oil into the well, so that it may be con-

veyed to the surface by pump pressure.

The present method aims to conserve the
gas supply in the natural oil and gas reser- -
voir of the ground, and to utilize the ca-
pacity of the well for local storage of oil
which may be readily removed when want-
ed, by providing a well having flow cham-
bers of different diameters, one of large ca-
Pacity to receive and hold the oil and pro-
vide an expansion of the compressed natural
gas, and therefore a reduction of its pres-
sure, and the other chamber or passage be-
ing of relatively small diameter, which forms
the intake for the larger chamber or means
of communication between this large cham-
ber and the natural oil and gas reservoir,

%

86

‘through ‘the natural covering or.cap rock

which normally seals the oil and gas in its
natural reservoir in the ground. By my
method the natural gas flows through this
cap rock or natural covering in a passage or
well intake opening of approximately nor-
mal diameter, considering current oil well
practice, entering the large capacity well
chamber above this intake passage, so that
it must fill a larger cubical area and thus ex-
pand to do so, thereby reducing its own
pressure per cubic inch. This reduction of
pressure of the natural gas after it has en-
tered the large capacity chamber of the oil

well, necessarily reduces the lifting energy 10
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of the expanded gas, and if the level of the
expansion of the natural gas is properly lo-
cated with reference to the depth of the well,
or the distance the oil must be conveyed or
lifted to the surface, the level of the oil de-
livered into the well may be accordingly
controlled, so that wasting of both oil and
gas through uncontrolled discharge will be
avoided. ' ,
The practical object of the invention is to
provide an oil well and method of operation
thereof, for piercing a natural gas and oil"
reservoir and withdrawing both oil and nat-
ural gas under flow control, both as to pres-
sure and delivery, whereby the natural pres-
sure of the gas in its natural reservoir may
be maintained at the highest point of propul-
sive energy or lifting force over a period of
time greatly prolonged beyond what is now
possible with current methods and oil well

- practices, to secure increased and controlla-

[3]
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ble production of the oil for the longest pos-
sible period of time, and to eliminate waste
of both oil and gas. - '

With the above and other objects in view
the invention consists in certain new and
useful constructions, steps and operations,
and combinations thereof, examples of which
are illustrated in the accompanying draw-
ings, in which :— v

Fig. 1 is a vertical sectional view through
the large capacity chamber of an oil well,

partly completed, showing the well casing in -

place. .

Fig. 2 is a similar view showing the ex-
pansion plug at the bottom of the large well
chamber locked in place. '

Fig. 3 is another similar view, showing the
use of one form of drilling means, for form-
ing the small diameter well chamber or well
intake passage, showing the expansion plug
in place. .

ig. 4 is another similar view showing the
completed plural diameter oil well, and a
pumping unit installed therein. :

Fig. 5is a vertical sectional view through
an o1l well. showing an elevated expansion
plug therein.

Fig. 6 is a vertical sectional view through
an oil well constructed and equipped to carry
out my improved method of oil and gas with-
drawal and separation in the well, and
through a companion well, equipped to pro-
vide an independent path for the return of
the natural gas to the natural gas and oil
reservoir. )

Fig. 7 is a side elevation of the expansion
plug on an enlarged scale. .

ﬁg. 8 is a cross sectional view, taken on
line 8 of Fig. 7, looking in the direction of
the arrows,

Fig. 9 is a vertical sectional view through
the expansion plug, showing the well casing
broken away. - : ' o

Fig. 10 is a cross sectional view taken on

1,896,110

line 9 of Fig. 9, looking in the direction of
the arrows. - ‘

Fig. 11 is a sectional perspective of one
section of the well casing. ‘

Fig. 12 is a sectional longitudinal view
through one form of a pumping unit, illus-
trating the method of continuing the gas con-
duit through the casing of the pumping unit.

The method is carried out by first forming
an oil well chamber A down to the rock
covering or cap, which forms the natural seal
for the oil and gas supply, through the mate-
rial which overlies this rock covering or cap.
This oil well chamber A is of abnormal diam-
eter, considering current oil well drilling
practice, and may be twenty inches in diam-

eter, twenty-four inches in diameter, or more .

or less.

This large diameter oil well chamber A is
formed by the aid of large diameter well
casing B, which consists of companion sec-
tions Ba, coupled together at their meeting
ends and extending down into the well bore

70
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formed. This well casing is of uniform

diameter from the top to the bottom thereof,
and the well chamber A is also of approxi-
mately uniform diameter from the top to its
lower end. .

The oil well chamber A is formed by the
use of drilling equipment capable of success-
fully drilling an oil well of abnormal size
or diameter.

The well casing B is formed with one or
more sections having internal longitudinal
keys C and keyways Ce therebetween. In-

_ternal radial keyways Cb are cut through the

longitudinal keys C. These sets of keys and
keyways are preferably spaced vertically
from each other in the casing when the same
is practicably installed.

The longitudinal keys form means for
maintaining any well units employed in a
vertical plane, either against relative rota-
tive or relative longitudinal movement, as
may be required. .

The longitudinal and radial keyways also
form means for holding the expansion plug
D in selected position, against displacement,
at the bottom of the well chamber A, when
this chamber has been driven to the rock
covering or cap, which seals the oil and gas
supply in the earth,

This expansion plug consists of a body of
metal or other material suitable for the pur-
pose, and is provided with a central passage
or opening Da, the wall of which is formed
with coupling means D). From this central
opening a flared or conical chamber I extends
upward. This chamber provides means for
a gradual expansion of the natural gas, dur-
ing its upward flow from the natural oil and
gas pocket or pool in the earth, so that the
gas enters the chamber A at a greatly reduced
velocity. :

The expansion plug D is positivelv coupled
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to the lowermost section of the well casing
B by means of locking lugs F, which may be
_mounted in the plug for sliding movement,
or rigidly formed thereon or secured thereto.
5 These lugs F are designed to pass freely
through the longitudinal keyways of the well
casing B, and then be locked in the radial
_ or transverse keyways thereof, by a slight

10 affected through the medium of an operating
~ casing coupled to the upper end of the ex-
pansion plug D, through the external cou-
pling means D’ formed thereon. To this well
‘casing B the expansion plug D is thus posi-
tively locked against displacement under the
pressure of the gas and oil.

After the expansion plug D has been placed
in position it is possible to start the work of
drilling the smaller diameter oil and gas n-
take, to establish a means for inducing the
oil and gas to discharge from the pocket or
- pool chamber usually located below the rock
cap or covering. -

Any system of drilling may be employed,
as the present method is not limited to any
particular means or method of removing the
rock below the chamber A, to provide the

15

20
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smaller diameter oil and gas intake passage

for the oil well.. As an example of a drilling
equipment which can be used to excavate the
rock, i

30

I show a drilling barrel or casing G,
the lower end of which is equipped with a
suitable excavating or cutting tool Ga. This

. barrel or casing (:gr

36 sectional casing or piping Gb, which extends
to the ground surface. ’

The drilling-head or casing G is lowered,
with its supporting casing or piping to the
level of the expansion plug D, when the
cutting tool Ga of this-drilling head or cas-

‘ing rides on the conical wall of the expansion

~ chamber of this plug D, and is thus centered

. relative the axis of the well. The operating

casing or piping Gb may then be rotated in
either or both directions of turning and the
rock progressively excavated to form.an in-

“take passage H through which the oil and

-gas may flow from the natural deposit or

supply. o ST

The maximum cutting diameter of the drill-
ing head G determines the final diameter of
the intake passage H. The core produced by
the operating of the drilling head G is pro-
gressively lifted to the surface, as it enters
and is frictionally locked in the -barrel. or
casing G, and removed, until the rock cap
or covering is pierced, when the pressure of
the gas and oil will then seek discharge or
release.
downward against this pressure and then
~ gradually lifted until the drilling head passes

entirely above the expansion plug, when the

" pressure will have been greatly reduced.

: ' Since each time the ratio between the intake

85 passage H and the main well chamber Ais

40
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turning movement of the expansion plug,

is rotated by means of a

The drilling head is forcibly held -

3

doubled, the area of the latter is increased
four times, it follows that the reduction of
the pressure of gas and oil in the intake pas-
sage H is correspondingly reduced. It fol-
lows therefore, that if the area of the main

well chamber A is increased four times that of

the intake passage H, the pressure of the gas
when it reaches the main well chamber A will
be reduced to one-fourth the pressure of the
gas in the intake passage H. If this ratio be
further increased so that the main well cham-
ber A is approximately twenty-four inches

and the intake passage H is approximately

six inches in diameter then the area of the
main well chamber will be approximately
sixteen times that of the area of the intake
passage, and the pressure of the main well
chamber A wiil be but one-sixteenth of the
pressure in the intake passage H.

The number of vertical feet the oil is pro-
pelled or lifted by the pressure of the gas

will then be determined by the pressure of

gas in the main well chamber A. Natural
gas under great presure is the only means for

imparting flow to the oil stream, so that it

can be induced to enter the oil well and then
elevated to the surface, either by utilizing the
pressure of the natural gas, or by combining

this pressure with that which can be supplied

by means of a pumping unit installed in the °

well. :

After the drilling unit G is removed and
mined, it is then possible to calculate the ap-
proximate level to which the oil-will rise un-
der the reduced pressure of the natural gas,

resulting from its expansion during its up-

ward flow in the large well chamber A. '

A pumping unit, comprising a casin I, is
then lowered into the well chamber A, by
means of its eduction or outlet pipe 15, so that
its inlet pipe Iz will bs immersed in the oil
supply which settles and accumulates in the
well chamber A at the level where expan-
sion of the gas takes place.” This eduction
pipe Ib also serves to hold the pump unit
against relative rotation in the well, and to
hold it downwardly against any upward
pressure which the gas may exert upon it.
The casing I encloses an electrical motor Ie,

70"
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“the pressure of the gas supply has been deter- - .

100
105
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the, pumping means Id, and the gas conduit

Ie, which extends through the casing 1, from

end to end. - .
The casing I is provided with external keys
17, which are designed to provide restricted

120

gas channels Ig, so that a limited upward gas -

flow may take place in the well from the sepa-
rating chamber below the pump unit. This
gerves, together with the external control
provided at the head of the well, to regulate
the gas pressure of the separating chamber.

Due to the lifting force exerted 1n the rela-

oil is conveyed into the chamber A, where the

gas expands, resulting in a separation of the

227

_tively small intake passage by the gas, the .

n
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gas and oil. Owing to the viscosity of the
oil and the flow conditions of the well, the oil
will offer considerable resistance to the up-
ward flow of the gas, and will thus act to re-
strain the gas from excessive discharge, with
the result that the supply of gas may be con-

served in its natural reservoir and its pres-

sure  maintained against rapid reduction
within the natural reservoir. The effect of
this is to prolong the period of time in which
the gas pressure of the natural reservoir as
exerted through the well chamber A com-
municating therewith, will exert effective
lifting force upon the oil to cause it to flow
into and through the well, so that its with-
drawal can be accomplished. My method
thus creates a pool of oil above the reservoir
of gas. which is confined by the natural rock
cap or covering, which causes a reverse pres-
sure upon the gas under certain conditions
of hydrostatic balance, and assists in main-
taining that adequate control over gas pres-
sure and delivery of both gas and oll, which
is essential to economical operation, sound
conservation of gas and oil, and elimination
of wastage of both."

When the gas pressure of a well of pres-

ent type drops very low oil eannot be taken
from the well, since none is delivered into
the well, and this may take place -though
the supply of oil in the natural reservoir
below the well is far from being exhausted.

Due to the inability of operating crews
to control the outflow of both gas and oil
during the initial period of operation of a
new oil well, because of unrestricted dis-
charge through a conduit of uniform diam-
eter from its intake to its head, the pressure
of the gas of the natural reservoir acting

“through the oil well, is rapidly lowered, and

soon reaches a point where insufficient pro-
pulsive energy is supplied to convey the oil.
By holding oil in the well losses from fire

- and lightning, and the cost of conserving it

5 for disposal may be materially reduced, and,

in fact many costs eliminated, since the use
of large storage tanks at the location of the

~oil wells is now made necessary by the forei-

 ble expulsion of the oil by the high pressure

natural gas, and the complete lack of effi-
cient and reliable means for preventing dis-
charge of oil and gas during the period when
a well is flowing at its maximum.

Effective control of the natural gas pres-
sure therefore makes possible the adequate
control of the discharge of both oil and gas.

When the pressure of the natural gas sup-
Ply in an oil well is insufficient to 1iff the oil
to a level preferred- for conveyance to the
surface by pumping, by allowing expansion
of the gas to take place at the bottom of the
chamber A, then the oil level may be raised
in the chamber A, by connecting a small con-
duit or casing J with the passage H, and pro-

5 viding an. additional expansion plug K at

1,896,110

the head of this casing J. - The casing J
would have a diameter approximately that
of the passage H, so that no expansion of
the gas supply would take place in this cas-
ing or conduit J, the expansion taking place
as the gas flows upward through the second
expansion plug K. The pumping unit is lo-
cated in the chamber A, above this second
expansion plug, at a level sufficient to insure
flow by pump pressure of the oil discharged
above the second expansion plug K. By
varying the level of the final expansion of the
gas the pocketing of the oil in the chamber
A may be controlled to accommodate the de-
creasing pressure of the natural gas supply,
and to continue discharge of the oil into the
well under conditions calculated to insure
maximum productive life to the oil well, and
to further insure the fullest practicable con-

-servation of both oil and gas.

- The upper end of the well casing B is
equipped with a cap I, tightly secured there-
to, through which the oil conduit or outlet

pipe from the pumping unit is extended ot
La. The natural gas which rises in the well’

is conducted by the conduit Le to a power
gas compressor M, whereby the gas may be
placed under additional pressure and re-
turned to the oil well chamber A, by means
of the conduit L, which extends downward-

70
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ly past the pumping unit and is connected at -

its- lower end to the lowermost expansion
plug D, through which the natural as is
discharged into the well chamber A. :
By this return conduit system the supply
of natural gas for a given oil well may be
maintained fairly constant, so that the pres-
sure exerted by the natural gas to propel the
oil into the well will be maintained through-
out the productive life of the well, with the
least losses. '
The use of the cap L at the head of the well
casing establishes approximately equal pres-
sures above and below the pumping unit and
the expansion plug. The oil is squeezed or
forced into the well by the high pressure of
the gas against the sand deposit, and the
gas and oil separate in the chamber A, the

gas which penetrates the oil rising above its-

level, flowing past the pumping unit and
then being withdrawn by the gas compressor,

- which returns it to the natural reservoir zone,

as extended by the oil well chamber A.

By this separation, of the gas and oil in
the well chamber A it is possible to with-
draw either alone, or both at the same time.
The gas may be conducted to any external
source if so.desired, or returned to the nat-
ural gas reservoir as herein indicated, so

-that an effective working gas volume may be
‘maintained in the oil and gas reservoir, to

insure sufficient gas pressure to
into the well chamber A. i .

Since the natural gas forms the elemental
means of causing the oil to flow into and

propel the oil
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through the well, it is essential that the gas
be maintained in the well with the least loss
of volume and of pressure.
tracted or withdrawn the gas pressure can be
built up by pressure created upon it through

‘the external compressing unit.

The system provides for the confinement of

the gas in the well under conditions promot--

ing effective control thereof, with the least
geological change of the fundamental flow

-conditions of the well.

Any desired drop in pressure may be main-
tained in the chamber A, by regulating the
rate of withdrawal of the excess gas from the
gas conduit system.

- Under existing practices only a minor per-

_centage of the available oil supply of a natu-

ral reservoir, as tapped by an oil well, can

" be withdrawn. Expert opinion indicates

20
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that this percentage is about one-quarter of
the total available supply, due to the difficul-
ties inherent to the present system of usin
gas or allowing it to freely waste, with rapi
reduction of the propulsive energy of the gas
supply. Other expert opinion indicates that
the percentage of oil extracted from the natu-
ral oil deposit is even less than one-quarter of
the whole available supply. -

When oil is withdrawn from the natural
reservoir it is subject'to losses through evap-
oration, when stored in ground tanks, which

-alters the basic chemical balance of the. oil.

The storage of oil at the well location, or near
it, is now made necessary by the rapid expul-
sion of ‘the oil, because of the high natural
pressure of the natural gas, and the lack of
any method at present for effectively con-
trolling it.
of delivering the oil, in its original condi-
tion or in its refined forms, to the public, but
is unavoidable with present methods.

By my method of withdrawal from the nat-

ural reservoir of either the oil or gas, extrac-
tion is accomplished under conditions calcu-
lated to meet current market needs, without
requiring expensive and hazardous external
storage. '

The expansion plug D includes an outer

cylinder or casing D, which is formed with

longitudinal keys D? and keyways D?, located
between said keys. Thelocking lugs or mem-
bers F have a circumferential movement in
the slots D! formed in the casing D?, so that
these lugs or members F may be forced into

the vertical planes of the keyways D?, from

their positions in normal registration with
thekeys D2 The shifting of the lugs or lock-
ing members F is accomplished by means of
the inner casing D*, which is enclosed by the

outer casing D*.  The upper end cf thisinner

casing D* is provided with screw threads or
coupling means D?, which are engaged by
bellshaped member D¢, which is coupled to
the operating casing D°.

By constructing an auxiliary well N in the

i

As the.oil is ex-

This prectice increases the cost’

5

same territory as the main well A, by the
drilling of a large capacity well cham-
ber .and a reduced oil and gas intake,
or duplicating the well A, and by using
a return gas conduit Ld, suitably connected
with the compressor M, and extending
through the cap I/ at the head of the
casing B of the well N, the natural gas
which is not returned directly to the reservoir
immediately below the well A, or conducted

to an outside source, may be returned to the

natural reservoir under the pressure supplied
by the compressor. By suitable valves locat-
ed on the gas conduit the direction of flow of

the gas discharged from the well ‘A may be

controlled at will. The conduit Ld is shown
coupled to the threaded upper end of the ex-
pansion plug D, which is locked at the bot-
tom of the auxiliary well N, by means of an
inverted bell-shaped or conical coupling ele-
ment DS .

The full control and conservation-of the

natural gas supply in the ground reservoir is

thus made possible, by providing means for

controlling the flow of the gasthat leaves the

well, so that it may be either returned to the

‘well under higher pressure, or returned to the

natural oil and gas reservoir, through an
auxiliary communication with the natural
ground reservoir, as by the auxiliary well N,
or by communication through any associated

oil well tapping a common oil and gas supply.
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. My method therefore provides for the max- |

imum return of the gas to the ground reser- -

voir, so that the original pressure of the gas
upon the oil supply may be continued, with
the least avoidable reduction, for as great a

length of time as possible. It further pro-
“vides for the natural separation of the oil

and gas in the well, by a separator formed
by the oil well, and which operates from the
time the initial flow of gas or gas and oil
starts, and is not dependent upon any equip-
ment introduced into the well subsequent to
the-starting of flow upwardly through the

‘well. -

This separating action results, as previous-
ly explained, from the expansion of the gas
stream, caused by the increased area of the
main chamber of the well, over the area of
the intake, which results in a great reduction
of pressure per square inch of well surface,
and a great loss of lifting energy of the gas
supply admitted to the well, due to this dis-
sipation of pressure. : ‘

The expansion plug D employed at the bot-
tom of the well is not primarily necessary to

this expansion and consequential separating-

action between the gas and oil, and is used
largely to provide a more complete control
of the expansion and separation, and to re-
duce the erosion at the intake of the well, due
to the high velocity which results from the

‘initial flow of the oil and gas into the well.

The present application is a development
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and a continuation of the diselosure set forth

* in the application for patent filed by me on

April 25th, 1928, Serial 272,799. In this ap-

plication I disclosed a two diameter oil and

5 gas well, wherein the main chamber of the

well is of relatively large capacity and the in-

take is of greatly reduced capacity, so that
an expansion of the gas takes place after its -
flow from the intake passage, or as it leaves

10 this intake passage and fills the main chamber
of the well. : . ‘
The details of this coupling head are more
fully disclosed in my copending application
for patent Serial 386,354, filed August 16th,
15 1929, the references made herein being large-

ly for illustrative purposes. '

‘In my copending application for patent,

- Serial 401,446, filed October 22nd, 1929, I
show means for drilling large diameter oil
20 wells, by one method of operation, and in my-
copending application for patent Serial 401,-
445, filed October 22nd, 1929, I show a motor

- operated means for drilling oil wells of large
* diameter. In other copending applications

25 for patent I have disclosed various formsand

types of mechanism for drilling. In my ap-

plication for patent Serial 401,447, filed Octo-

ber 22nd, 1929, I show a core barrel drilling

apparatus, whereby the core may be removed

30 as the material is drilled through. In my

copending application for Letters Patent

Serial 401,926, filed October 23rd, 1929, I

- show an oil well pumping apparatus, by

means of which the oil can be efficiently re-

86 moved in carrying out the present disclosed
method.

I reserve the right to use any equipment in

carrying out my improved method, or to ap-

ply the mechanism shown in my copending

twiefn such deposit and the: interior of the
well. o :

3. The method of constructing an oil well
which consists of first drilling the well to a
point just above the oil deposit, then insert-
ing in the bottom of the well a filler having
a relatively small channel therethrough, an
then piercing the wall between the oil deposit
and the bottom of the well with a tool oper-
ated through said channel. '

" 4. The method of constructing an oil well
which consists of first drilling the well to a
point just above the oil deposit, then insert-
ing in the bottom of the well a filler having
a relatively small channel therethrough, an:

then piercing the intervening wall between
the bottom of the well and the oil deposit by
using the filler channel as a guide for the cut-
ting tool, so that the opening in said wall will
correspond in size to the channel in said

“filler.

ICHARD P. SIMMONS.
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In testimonﬁwhereof T affix mgﬁifnature. ’

40 applications for patent, which I may more

fully illustrate in this case if required to d
s0.
Iclaim as new:—
1. The method of mineral oil production
45 which comprises drilling a well of compara-

tively large diameter from the surface to the

cap rock of an oil deposit to provide a gas
exgansmn chamber of sufficient volume to
su

stantially dissipate the natural gas pres- |

50 sure and preclude gushing when the oil flows,"
then disposing at the bottom of the well a
filler having an openin therethrough, and
_then breaking through 518 cap rock into the
oil deposit with a tool of comparatively small

85 diameter operated through the filler open-
ing to provide a channel of comparatively
small cross section effecting commuriication
between said chamber and the oil deposit.

2. The method of constructing an oil wel

60 consisting of drilling the well to a point just
above the natural oil deposit, disposing a flow
‘reducer at the bottom of the well thus drilled,

- and then 'Eierci'ng the intervening wall be-
ottom of the well and the oil de- . -
85 posit to effect a relatively small intake be- -

tween the
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