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The object of the present invention, is to
provide a method of constructiqg and opgrg,t-
ing oil wells, so that waste during the initial

. _ neriod of operation, is prevented, by the con-

5 trolled discharge of oil and gas, and increased

production of oil is obtained during the work-
ing life of the oil wells.

A further object of the invention is the pro-
vision of an oil well with a flow controller,

0 which can be operated at the base of the oil
well, for establishing communication with
the natural oil and gas reservoir and for con-
trolling such communication, so that the dis-
charge of oil and gas from the natural reser-

15 voir may be regulated at will.

A further object of the invention is the
provision of a pressure regulator for oil wells,
through which the flow controller may oper-
ate, first to drill an intake passage for the
well, and second to control flow through that
intake passage.

A still further object of the invention is
the provision of a method for controlling the
flow and discharge of the oil and gas so that
5 the flow condition of hoth through the oil
sands will be least disturbed, and flowage con-
tinued through the sands of the natural res-
ervoir, with a minimum separation of the
gas and oil while flowing through the sands.

A still further object of the invention is
the provision of amethod for constructing and
operating an oil well, which will start the
discharge of the oil and gas from the natural
reservoir under conditions of controlled flow
5 of both, so that the gas saturated condition
of the oil in the natural reservoir sands will
be maintained aslong as possible, with a mini-
mum reduction of pressure, so that the ener-
gy of the gas under high compression will be
retained in the reservoir and oil well to make
possible the complete withdrawal of all of
the oil supply from the natural reservoir.

A still further object of the invention is the
provision of a method of constructing and
operating oil wells, sothat 0il and gas may be
withdrawn through an oil well, so that there
will be gradual displacement of the whole
mixed mass of gas and oil in the sands of the
natural reservoir, by the associated waters,
50 and an approximately complete withdrawal
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of the oil and gas supply will be possible
through the well.

A still further object of the invention is
the provision of a method for constructing
and operating oil wells, whereby all oil and
gas withdrawn from the natural reservoir
will be reduced to complete possession, there-
by eliminating gusher waste, and securing the
controlled flow of both gas and oil, so that effi-
cient operation of the oil wells is obtained.

A still further object of the invention is
the provision of a method for operating oil
wells, whereby the intake passage is formed
and controlled at the time of its completion,
so that controlled inflow of gas and oil is ob-
tained, by the means employed for forming
the intake passage.

With the above and other objects in view
the invention comprises certain new and use-
ful combinations of parts, method steps and
combinations of method steps, and in- gener-
al organization of operating details and func-
tions, clearly described in the following speci-
fication, and fully illustrated in the accom- .
panying drawings, in which :— ([

Fig. 1 is a view taken through an oil well
being constructed according to my invention,
showing the intermediate metal lining in po-
sition, for an oil well of large diameter, and
also showing the ground formation before
the oil well intake 1s drilled.

Fig. 2 is a vertical sectional view through
the oil well, showing the heavy steel casing
section and a series of precast cement casing
sections in place, within the metal well lining,
with the intake for the well still to be com-
pleted. '

Fig. 8 is a similar view, showing the com-
bined locking head and pressure regulator
locked in place in the heavy steel well casing
section, the same being shown in elevation,
and an erosion limiting bushing bored to place
in the rock covering of the natural oil and
g4as Teservoir. '

Fig. 4 is a vertical sectional view thereof.

Fig. 5 is a similar vertical sectional view,
showing the combined intake passage drill
and flow controller in position, partly ad-
vanced through the rock covering of the nat-
ural oil and gas reservoir.
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Fig. 6 is a similar view, showing the in-
take passage completed and the oil well filled
with oil and gas, the controller being elevated

for this purpose.

Referring to the drawings, the method of
operating oil wells, and the controlling steps
for the construction of oil wells to carry the
method will be described in detail. In these
views 5 designates the well bore, the wall of

‘which is shown to be lined with a corrugated

steel lining 6, consisting of a plurality of tub-
ular sections having coupled adjacent ends 7.
The well bore 5 is constructed of relatively.
large diameter, in excess of twenty-four
inches, and is shown to be of uniform diam-
eter from the ground surface to a point below

~the upper level of the rock cover 8, above the

natural oil and gas reservoir 9.
The well bore 5 is extended partly into the

rock covering 8, but terminates above the
natural gas and oil reservoir 9. The lining

6 is progressively placed in position as the

‘oil well is progressively deepened, and as this

work is continued the well casing is progres-
sively placed in position, within the steel

lining 6.

~In this case the permanent, rigid, well cas-
ing includes the main bottom casing section
10, of heavy steel casting, and the precast ce-
ment sections 11, which “are coupled to the
upper end of the steel section 10 and to each
other, and provide a continuous well casing
of a corresponding diameter to that of the
steel well lining 6. o

The precast cement well casing sections 11
are each provided with a steel sleeve coupling
element 12 on one end, having a male coupling
thread or element formed thereon, and 13 on
the opposite end, having a female thread or
coupling element formed thereon.

The bottom steel well casing section 10 is
formed with internal longitudinal coupling
ribs 14, which are formed with transverse
keyways or grooves 15, spaced longitudinally
in each rib from each other. The ribs 14 are
also spaced circumferentially from each
other, leaving cylindrical surfaces between
the ribs. The upper end of each rib 14 is
rounded at 14”, so that it will readily deflect

any object engaging the same.

The resistance of the steel well lining 6 to
the crushing pressures developed by the
ground formations through which the well
18 drilled, is sufficient to withstand crushing,
and to also exclude water from entering the
well. The precast cement well casing sec-
tions are placed in position within the steel
well lining 6, in close contacting engagement
therewith, and increase the support devel-
oped for holding the wall of the well against
collapse, and for excluding water therefrom.
The compressive strength of the precast cas-
ing sections is thus greatly increased, and is
suflicient to satisfy the requirements of the
well being constructed.
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After the composite well casing,
of the outer steel lining and the inner steel
casing, has been placed in position ‘within
the oil well chamber, as completed down to
the level indicated in -Figs. 1 and 2, above
the natural oil and gas reservoir, a combined
locking. head and pressure regulator is
placed in position within the well casing, as
shown in Figs. 3 and 4. This locking head
-and pressure regulator consists of a massive
steel head, having radially shiftable locking
keys 16, capable of being shifted into the
grooves or keyways 15, by the turning of the
body 17 of the combined locking head and

“pressure regulator, from the head of the
well, through the manipulation of the tub-
ing 18, coupled to the conical valve 19 which
works in the conical ring 20, coupled to the
cylindrical member 21. The tubing 18 con-
‘sists in sections coupled to each other and
extending to the head of the well. The cy-
lindrical member 21 is constructed to shift
the keys 16 into and out of the grooves 15,
so that the locking head and pressure regu-
lator will be locked to the well casing sec-
tion 10, to resist any expulsive forces de-
veloped against it by the discharging gas.
The keys 16 work through another cylindri-
cal member. 22, which is coupled to the base
ring 23, having a small or reduced oil and
gas inlet passage 24. A discharge tube 25
1s connected at 1ts lower end to this base ring
23 and is provided on its upper end with a
gas expansion cone 26. The base ring 23 is
equipped with a hardened steel bushing 27,
which extends below the base ring 23, and
fits into a small hole drilled in the rock. The
cone 26 is provided with a flange 28 which
extends radially thereof and works under the
lower edge of the rotary valve 19.

The fixed valve ring 20 is provided with
a series of oil and gas discharge ports 29,
which are adapted to register with similar
ports 30 formed in the rotary valve 19.
When the two sets of ports are in registra-
tion, then full discharge of oil and gas from
the central discharge tube 25 to the main
chamber 31 of the oil well, will occur. By
turning the valve ring 19, by manipulating

composed

the tubing 18, the discharge area of these .

ports inay be regulated at will, and this will

have the effect of varying the mass or volume

gf oil and gas entering the oil well cham-
er.

During the flowing period of the well the
oil and gas passes through the bushing 27 into
the discharge tube 25, and then flows through
the expansion cone and the discharge ports
of the regulator into the well chamber 31.
Due to the fact that the diameter of the well
chamber 31 is proportioned to be about 16
times that of the discharge passage through
the tube 25, the gas will expand when en-
tering the oil chamber 31, and this will re-
duce its pressure in the ratio of this expan-
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sion. If the expansion takes place from a

six inch intake passage to a twenty four inch
well chamber, then the ratio will be 16-to-1,
both in expansion and in reduction of natural
gas pressure. If the natural gas pressure
below the intake opening of the well is 3,000
Ibs. per square inch, then the effective pres-
sure in the well chamber 31, at the time of
this expansion and pressure reduction, will
be less than two hundred pounds per square
inch. At this reduced pressure the flow of
oil and gas can be effectively controlled, and
gusher waste prevented. i _
When the combined locking head and pres-
sure regulator has been placed in position, as
shown 1n Figs. 3 and 4, a closure cap 32 is
clamped tightly upon the oil well. The up-
per end of the discharge pipe or tubing 18
extends above this cap, and is provided with
means for sealing the joint between itself
and the cap against leakage. This closure
cap 32 is equipped with a blow off valve 33.
e now have an oil well which has a
completed main chamber, a well casing placed

5 in proper position against the wall of the

well, a combined pressure regulator and lock-
ing head locked in place to the lowermost
steel section of the well casing, a closure cap
clamped tightly in position over the expan-
sion chamber of the oil well, and a discharge
conduit or pipe extending to the head of the
well, above and through this closure cap,
from the lower end of the well.

The physical structure of the oil well is

5 now ready for flowage of both oil and

gas,—excepting the completion of the intake
passage to the natural oil and gas reservoir
below the pressure regulator. This is drilled
only after the pressure regulator has been se-
curely locked in place to the heavy steel cas-
ing section 10. The drilling is accomplished
by a long drill rod 34, which slides in the
bore of the discharge pipe 18, and through
the passage of the discharge pipe 25. This
drill rod is formed with longitudinal flutes
or grooves 385, which are of less length than

the discharge tube 25, and which are gradu-

ally reduced in depth near their upper ends,
so that the area of the discharge passages
thereby provided will be progressively re-
duced, when the rod is placed so that the
upper ends of the grooves or flutes will be
near the base of the cone head 26 of said
discharge pipe 25.

This rod 34 is reciprocated up and down in
the discharge pipe 18, so that the rock cover
will be pierced, as shown in Fig. 6, and an in-
take passage thus formed, which will be of a
diameter about that of-the drill rod, and
considerably smaller than the expansion
chamber 31 of the oil well. When the intake
passage 36 is thus completed, the compressed
natural gas and mineral oil under heavy
natural pressure, will rush into the intake
passagé 36, tending to blow the drill rod and

3

flow controller 34 upwardly. When the com-

munication between the discharge passage
of the pipe 25 and the ports 29’ and 30 has
been established, by the vertical movement
of the drill rod 34, against the expulsive force

~of the discharging oil and gas stream, the

gas and oil will flow into the oil well cham-
ber 31, thereby reducing the effective pres-
sure at this point. By forcing the rod 34
downwardly the flow of oil and gas may now
be cut-off entirely, and discharge prevented
fromn the oil and gas reservoir.

By regulating the relation of the grooves
35 to the conical head of the discharge pipe
25, the volume of oil and gas allowed to flow
through the ports 29 and 30 may be controlled
or regulated. By regulating the discharge
area of the opening formed by registering
the ports 28 and 30 partly or wholly, the
volume or mass of oil and gas discharging
into the oil well chamber 31 may be regulated
at will, 3

The drill rod and controller 34 is formed
with an axial passage 34e, shown in Fig. 6,
which extends from its. lower end, through
all of the supporting rods or sections coupled
thereto. A pressure gauge 87 is mounted on
the intermediate tubing 38, which encloses
the upper end of the rod 34, so that the effec-
tive gas pressure in the natural reservoir
may be indicated. This intermediate tube 38
slides within the discharge tubing or pipe 18.

By regulating the ports 29 and 80, and by
varying the controlling position of the
grooves 35 of the controller and drill rod
34, the volume of oil and gas released from
the natural gas and oil reservoir may be con-
trolled at will, and the pressure at which it
enters the oil well chamber will also be held
under safe control.

We now have an oil well completed and
fully equipped with flow and pressure con-
trol, and regulation. Oil can be withdrawn
from the supply which enters the- chamber
31, by means of the drain pipe 39, connected
to the closure cap 32.

While the oil well remains with the natural
gas pressure sufficient, controlled discharge
of oil may be obtained by using the natural
gas pressure. But in this case only sufficient
natural gas is used to elevate the oil to the
head of the well, the gas supply being con-
trolled against gusher discharge. '

In the course of time the natural gas pres-
sure will drop and become insufficient to ele-
vate the oil to the head of the well, but the oil
will be elevated within the chamber 31. Pro-
duction of oil must now be continued with the
aid of pumping units installed in the oil well.

In order to insure that oil instead of main-
ly natural gas being discharged when the
intake is opened, the combined drill rod and
flow controller may be equipped with a metal
sleeve 84c¢, coupled thereto, so as to cover the
flow passages of the controller, except near
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through said channels,

4

their upper ends. In this construction the
controller rod is lengthened, so that the lower
end can be pushed into the natural oil and
gas reservoir, and the level of the oil reached,

so that-oil will be caused to flow, under its -

own natural pressure, through the flow chan-
nels or passages of the controller rod, and
the gas, which normally floats over the oil,
against the rock covering of the natural res-
ervoir, will not be allowed to enter the flow
passages of the controller. In this way dis-
charge of the natural gas will be prevented
when the -intake is opened, by the drilling
action of the controller rod.

By this arrangement fluid can pass through
the intake passage of the well, only by first
entering the end of the sleeve, which has been
forced into the oil zone, and gas will be pre-
vented from entering above the lower end of
the sleeve, which covers the flow passages of
the controller. .

When the sleeve 34¢ is used, the upper ends
of the flow passages will be disposed in the
same general relation to the pressure regu-
lator, as is now disclosed, so that by raising
and lowering the controlling rod the same
control of oil discharge is obtained, even
though only oil is flowing under high pres-
sure,.

Having described my invention I claim :—

1. The method of constructing and oper-
ating oil wells consisting in constructing a
large diameter oil well, providing a small di-
ameter drill at the base of said oil well, in-
stalling a pressure regulator at the base of
said oil well through which the drill ma
operate, operating the drill to penetrate the
base of the oil well and form an oil and gas
intake passage therefor, operating the
pressure regulator to . control the pres-
sure in said oil well, and operating the drill
to control the flow into said oil well after the
intake passage has been formed.

2. The combination with an oil well having
an intake passage and a pressure reducer com-
municating therewith, of a rod having a drill
on its end with which material may be dis-
placed by precussive movement of the drill
and also having a flow channel in its side
which may be closed or opened by raising or
lowering the rod in said pressure reducer.

3. The combination with an oil well having
an intake passage at the base thereof, a pres-
sure reducer locked to the wall of the well
against the expulsive force of the natural gas
entering the well, and means insertable
through the pressure reducer and the intake
passage for varying the flow into the well.

4. The combination with an oil well having
an intake passage at the base thereof, of a rod
having a series of flow channels extending
for a limited distance thereon, and insertable
in the intake passage of the well so that flow
of gas and oil into the well may occur
and adapted to be

_take passage, said

1,806,113

vertically moved in the intake passage so that
the upper ends of the flow channels may be
wholly or partly closed by the wall of the in-
take passage. ° '

5. The combination with an oil well hayv-
ing an intake passage, a pressure reducer
locked to the base of the well and provided
with a passage communicating with the in-
pressure reducer having
means for controlling the flow of oil from
said intake passage to the chamber of the oil
well, and means operating through the pas-
sage of the reducer to control the flow of oil
through the intake passage into the well.

6. An oil well having an intake passage, a
device having a passage connected thereto, a
valve for controlling the flow of oil and nat-
ural gas from the last passage to the oil well
itself, and a controller working through the
device and valve for controlling the flow of
gas and oil through the intake passage.
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7. An oil well flow and pressure controller

consisting of a body having a passage there-
through, a valve on said body for controlling
the flow of natural gas and oil from the pas-
sage, a tubular operating member connected
to said valve for closing and opening the
same, and a rod extending through said tubu-
lar operating member from the head of the
well and provided with a flow passage there-
in through which initial gas and oil may
flow into the well, said rod having drilling
meansonitsend. .

8. An oil well having an exparision cone in
its base locked to the wall of the oil well tu

Y resist expulsion by released gas pressure, and

a combined drill for forming an intake for
the oil well and flow controller working
through the expansion cone.

9. An oil well having a pressure regula-
tor at its base, a tube extending from the head
of the well and operatively connected with -
the pressure regulator, a controller rod ex-
tending through the pressure regulator below
the same and provided with a flow passage in
its side, and means connected with .said rod
and extending through the tube for operating
the same to control the relation of the con.
troller rod to the intake of the well.

10. The method of constructing and oper-
ating oil wells which comprises drilling the
well to cap rock, providing a drill guide at the
bottom of the well thus formed, and finally
breaking through the cap rock into the oil

‘zone with a fluted drill snugly fitting the

guide so that the flutes in the drill may serve
as passages for the oil from the oil zone into
the well.

11. The method of constructing and oper-
ating oil wells which comprises drilling the
well to cap rock, providing a drill guide at the
bottom of the well thus formed, finally break-
ing through the cap rock into the oil zone
with a fluted drill snugly fitting the guide so
that the flutes in the drill may serve as pas-
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sages for the oil from the oil zone into the
well, and controlling the oil flow by adjust-
ing the drill vertically in the guide to expose
the upper ends of the flutes above the upper
end of the guide or completely enclose them
within the guide. A

12. The method of constructing and oper-
ating oil wells which comprises drilling the
well to cap rock, providing a tubular guide at
the bottom of the well thus formed, breaking
through the cap rock into the oil zone with a
fluted drill snugly fitting the guide .and.
whose flutes are of a progressively reduced
depth from the lower end of the drill, and
adjusting the position of the drill in the guide
to regulate the flow of oil from the oil zone
into the well by exposing more or less of the
u;;per ends of the flutes above the upper end
of the guide.

13. The method of constructing and oper-
ating oil wells which comprises first drillin
the well into but not through cap rock, an
finally breaking through the cap rock with a
sleeve covered fluted tool, so that in the event
the cap rock be broken in a gas zone the tool
may have its lower end enter the oil zone to
expose the flutes to the contents thereof while
the sleeve sheathes the flutes in the gas zone.

14. An oil well having a reducing head dis-
posed at the cap rock and provided with a
channel therethrough, and a tool disposed in

~ said channel to first puncture the cap rock and

35

40

thereafter serve as a means for controlling
the flow of oil through said channel by ad-
justment in the latter.

15. An oil well having a reducing head dis-
posed at the cap rock and provided with a
channel therethrough, and a tool disposed in
said channel to first puncture the cap rock
and thereafter serve as a means for control-
ling the flow of oil through said channel by
adjustment axially in the latter.

16. An oil well having a reducing head

. disposed at the cap rock and provided with a
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channel therethrough, and a tool disposed in
said channel to first puncture the cap rock
and thereafter serve as a means for control-

ling the flow of oil through said channel by

adjustment axially in the latter, said tool
being formed with flutes extending for a part
of the length of the tool. ’

17. An oil well having a reducing head
disposed at the cap rock and provided with a
channel therethrough, and a tool disposed in
said channel to first puncture the cap rock
and thereafter serve as a means for control-
ling the flow of oil through said channel by
adjustment axially in the latter, said tool
being formed with axial flutes opening at
the bottom but terminating short of the up-
per end of the tool. s ,

: - RICHARD P. SIMMONS.




