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_ UNITED STATES PATENT OFFICE.

S

To allwikomit-mayf concerns. ..
<~ Be it known' that I, Roserr StIRLING, Of

"7 {The:-Anchorage, Dormans Park, 'in the
eonty 6t ‘Surrey, England, have invented

b eértain new and mseful Improvements in or
‘Rejating to Methods: and Apparatus for
Controllihg. and Pumiping O1l-Wells, .of

which the following is a specification.

This invention -felates: to a smethod . and

10 apparatus for controlling and raising the
tction from oil wells and particularly

wells in which ‘the oil is found in Joose sand
formations with- much. gas under pressure,
vhich forces theosand inte the well and. up

18 the-casing. forming a plug of sand therein,
whicl s the: How of oil... The method, at
presént: employed:: ¢on Lineepcouraging
sthe'flowof oil -and gas. in. the ensing and
cleaning out the plug of sand ag often as it
Oxtiaysbe formed-in;the jeasing, with, the: ob-
Jeet ofjgetting vid-of the looge sand and ob-
“thindtig a flow of iore o1 less pure oil This
" miethiod dntails - sérious. risk of damage. to
the casing, either when ¢léuning out the sand
28 ‘plug,:.or«hy the violence: of. the eruptions

of oilyjgas and sandy and encourages dis-

- turbantes: of: the..straty; which niay have

Cequully serious results. . Attempts have been .

made to control the flow by restricting the
30..discharge’orifigeat the surface, but -the gas
- acts inthe casing as in a badly proportioned
- adrJift-pump,. the gas passing. throngh, the
-~ liquili whie fted .amd; falls back as the
- gasing motibeing proportioned to the quan-
38 tity of Liquid the: flow. is necessarily irregu-
Jar, and the sand is brought.in at times in
< yuantitysulficient to form a plug in the cas-
Hingeand the flow. .. The quantity of gas
present ‘with-the ‘oil may cease to be suffi-
* clent to.maintain

]The melt}é(_)d, of ‘'my inventimﬁ ()\'QI‘{:O!T\G,S
all these difficultioser By controlling' the in-
gress of liquid. ‘th%i,d%!]ﬁggiube:‘bhe quan-
48 {ity of sand carried in by the Tiquid is re-
. duced and the disturbance of the strata at
the bottom of the well is reduced to the
minimum, while the maintenance of the flow
_1n the discharge pipe by the addition of
80 compressed air to supplement the gas pres-
ent with the oil maintains a steady flow and
prevents the sand settling in and choking

the discharge pipe. . ‘ :
.. In carrying out this.inyention I Iower in-

55 side the well casing a drilling tube closed at-

of the sell, B3 is the dritling tube

a flow, and production will-
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the bottom by a valve or closing piece as

“hereinafter described, which prevents the

eil, gas and sand from entering the said
drilling tube until & suitably proportioned
discharge pipe has-been inserted, which
when the valve is suitably opened admnits
of a steady flow of liquid which will bring
in little sand and does not cause disturb.
anee of the strata. At the same time when
the gas is deficient in quantity to maintain
a steady flow of lquid, compressed air is
applicd to supplement the gas. I the quan-.
tity of liquid vielded be insufficient to main-
tain a steady flow in the discharge pipe, the

Jperforations can be closed and another dis-

charge pipe inserted of a size proportioned

to the' yield of lignid. L
Referring to the drawings: filed herewith :
Tigires 1 and 2 are pait diagrammatic

sections of ‘an apparatus made in accord-

‘anee with this invention.

_Tigs. 3 and 4 are a part sectional eleva-

“tion and cross section of the closing piece
to o larger geale: ‘ :
;Fjifk'

1 and 2 show the apparatus, in so
far as concerns this invention; placed in a
well. A is the ordinary protecting casing
2 pene-
Hited with a

trating into thie oil sand. 1t

Sdrilling bit C as used in the jetting or ro-

taty system of drilling, to “penetrate the

- sund, and has a hack préssure valve D.. The

part .of the casing above this ¥ is perfo-
rated with holes of suitable size,’ which in
Fig. 1 ate shown closed by the cylindrical
closing piece or valve I, and in Fig. & are
shown free, the piece or valve F being shown
raised.” This movement is effected by means
of the discharge pipe G+ serewed into the
Jiece F. -In the act.of serewing in, the slot -
turned so that the pin H passes through
j to: slot; anid the plece B
REover the perfs
Y thr€l08e the serfo
ons the' action of unscrewing 1+ pi ‘
causes the pin H to enter the hovizonta! part
of the slot, and so it bolds the piece I from
being raised. Two such pins and slots will
generally be used, one on either side.

The construction of the piece or valve F
covering the perforations and attached to
the discharge pipe G, the same lettering
being used, is shown in Figs. 3 and 4. AL
though I consider this the most suitable
form for the. purpose, any other suiteble
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form of covering piece or valve may be.

used, and opened or closed by other means
than by the discharge pipe.

The covering piece.or valve may be rotated
in place of being raised to uncover amrd cover
wholly or partly the perforations, and con-

-nection may be made with the discharge pipe

by other means than by the screwed joint,

. -as for instance by a bayonet connection.
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- ' The apparatus is placed in the well and
operated in the following manner :—

The drilling tube B fitted with the drill
bit C and the back pressure valve D and with
the perforations covered by the piece F, is
lowered to the sand plug or to the ground to

be drilled and connected to the rotary drill- .
ing plant, and further progress is made in’-’

the usual way by rotating the drilling tube
and forcing a stream of water or other liq-
uid through it to clear the sand loosened by
the drilling bit. When the Jesired depth is
reached, the pipe G with the air nozzle K
of any suitable form, at the proper point in
the length is lowered and screwed into or
otherwise connected to the covering piece F.
The air and discharge connections for the.
air lift having been made, the pipe is raised
sufficiently to lift the covering piece ¥ above

all or 4 proportion of the perforations suffi- -

cient to admit.the required quantity of lig-
uid. Compressed air is then applied in sufh-
cient quantity to maintain a steady flow of
liquid with the aid of such gas as may be
present with the oil. The air is supplied to
the annular space between the drilling tube
B and the discharge pipe G and enters the

- nozzle K through perforations and so mixes

40

with the liquid in the discharge pipe G..
If it be only necessary to penetrate soft

sand, the operation may be carried through

without the use of the rotary drilling plant,
by the useof the air lift alone. .In this case

“‘the drilling tube B fitted with drilling bit C

46,

. K.
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and with or without the valve D is lowered
to rest on the sand; the discharge pipe G with
an air nozzle K is inserted and screwed into
or otherwise attached to the piece or valve

made with suitable flexible hose, the egver-
ing piece is raised, sir is applied and s dis-
charge of lichid maintained, the drilling

" tube B-being allowed to sink as the sand 1s

removed by the discharging liquid. -‘When

The air and discharge connections being

1,279,783

necessary the drilling tube B with drilling’

bit C attached is moved up and down or
rotated by hand to loosen the sand and mix

_ it with-the liquid to be discharged. Other

lengths of pipe ate added and the opera-
tion repeated uptil the desired depth is at-
tained, after which

I am aware that it has been proposed to
use a covering sleeve outside the drilling tube
to protect the suction piece during the proc-
ess.of drilling, also that it has been proposed

the constant discharge is
‘maintained. -
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to cover the perforations-in the drilling tube -

‘by an inner tube to exclude sand and water
.during the process of drilling, which cover-
Ang is afterward wholly removed from the-
.70

drilling tube. : : ) .
What I claimm as my invention and desire
to secure by Letters Patent is:—

- 1. The method of controlling and raising
liquid in wells characterized in that a drill-
ing tube provided with inlets near its lower
end is inserted in the well, said inlets being
closed until a suitable discharge pipe has
been inserted within the drilling tube when
the inlets in the drilling tube are opened
and liquid thereby admitted to the discharge
pipe. -, . _ '

2. In oil wells'a drilling tube provided
with inlets near iits lower end, means for
opening and closing said inlets, and a dis-

charge pipe disposed within the drilling

tube. »
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3. In oil.wells, a drilling tube provided '

with inlets near its lower end, a sleeve slid-
able inside said tube, to cover and uncover

said inlets, and a discharge pipe within said

drilling tube. ' .
4. In oil wells, a drilling tube provided
with inlets near its lower end, a sleeve inside

‘'said tube, a discharge pipe attached to said
sleeve, for raising and lowering said sleeve -

so that the sleeve covers and ungovers said

90

inlets, and means for locking the sleeve in its .

lowered: position. . o -

In witness whereof, T have hereunto
signed my name in the presence of two sub-
seribing witnesses. ' ‘

" ROBERT STIRLING.
Witnesses: o

- ReaiNatp Eaton Eris,

RoserT MILTON SPEARPOINT.
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