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This invention relates to an apparatus for ?owing oil 
from a well. ,_ 
An object of the present invention is to provide an 

apparatus for ?owing oil from a well in which the ?ow of 
oil is effected by the direct imposition of ?uid under 
pressure upon oil contained in a well casing mounted in 
direct communication with the well. 

Another object of the present invention is to provide 
an apparatus for ?owing oil from a well in which the 
?ow of oil is controlled between predetermined set high 
and low levels'of oil contained in the well casing mounted 
in direct communication with the well. 
A further object of the present invention is_ to provide 

an apparatus for ?owing oil from a well which enables 
the ?ow of oil from a well casing only during certain 
selected days of a week and at certain intervals of time 
in a single day. 
A still further object of the present invention is to 

provide an apparatus for ?owing oil from a well which 
includes only a single pump for etfecting the flow of oil 
from a Well casing mounted in direct communication 
with the well. 
A still futher object of the present invention is to pro 

vide an apparatus for ?owing oil from a well in which 
there is provided only a single pressure-imposing cham 
ber and a single cooperating oil-?ow chamber. 

Other objects and advantages of the present invention 
will become apparent from the following description taken 
in conjunction with the accompanying drawings, wherein: 
FIGURES 1A and 1B illustrate the apparatus, with 

parts broken away, for ?owing ‘oil from a well accord 
ing to the invention. 
FIGURE 2 is a transverse sectional view taken on the 

line 2--2 of FIGURE 1B. 
FIGURE 3 is a transverse sectional view taken on the 

line 3-3 of FIGURE 1B. ‘ 
FIGURE 4 is a transverse sectional view taken ‘on the 

line 4-4 of FIGURE 1B. 
FIGURE 5 is a longitudinal sectional View taken on 

the line 5-5 of FIGURE 2. , _ 
FIGURE 6 is a transverse sectional view taken on the 

line 6-——6 of FIGURE 5. 
FIGURE 7 is a fragmentary sectional view taken on 

the line '7—7 of FIGURE 5. 
FIGURE 8 is a transverse sectional view taken on the 

line 8—8 or" FIGURE 1B. 
FIGURE 9 is a diagrammatic view of the control 

means for operating the apparatus shown in FIGURES 
1A and 113. 
FIGURE 10 is a sectional view through the pressure 

control device of the apparatus shown in FIGURE 1A. 
FIGURE 11 is a sectional view taken on the line 11—11 

of FIGURE 10, and 
FIGURES 12A and 12B are fragmentary views of the 

control device of FIGURE 10, but showing the contact 
points in the “off” and “on” positions respectively. 

Referring to the drawings, and with particular reference 
to FIGURES 1A and 1B, and FIGURE 5, ‘the apparatus 
for ?owing oil- from a well comprises a well casing 110 
which has one end 11 open and the other end 12 closed, 
the well casing being adapted to be disposed in an upright 
position in a well from which oil is to be extracted. 
The well casing 10 is positioned in the well A so that 
the open end 11 extends into the well A and the closed 
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end 12 is spaced above the well. An outer pipe 13 ex 
tends longitudinally through the casing 10 and has the 
upper end portion projecting through and exteriorly of the 
closed end 12 of the casing 10, and has the lower end 
15 inwardly of and spaced ‘from the open end of the 
casing 10, the upper end portion being provided with 
an outlet 16 for the discharge of oil therethrough. A 
main valve 17 normally closes the lower end 15 of the 
outer pipe 13 and is operable to open position upon 
the impact of ?uid thereagainst. Speci?cally, the main 
valve 17 comprises a valve body 18 provided with an 
opening 19 extending axially therethrough, there being a 
valve seat 20 provided within the opening 19 intermediate 
the ends thereof, a ball valve 21 normally seating upon 
the valve seat 20 and closing the opening, and a strap 
member 22 extending across the end of the opening 19 
above the lball valve 21 to retain the latter within the 
body 18, the valve 21 being operable to shift oif the 
seat 20 and open the opening 19 upon impact of oil 
thereagainst. 

In the outer pipe 13 ‘below and spaced from the closed 
end 12 of the: casing 10, FIGURE 5, is a ?rst plug 25, 
the plug 25 being provided with an axial bore 26 and 
having diverging passages 27 which project from one 
end of the bore 26. The plug 25 is disposed within the 
outer pipe 13 so that the bore 26 extends longitudinally 
of the outer pipe 13 with the passages 27 facing toward 
the lower end 15 of the pipe 13. On the lower end of 
‘the plug 25 is a ba?le embodying an upstanding cup 31, 
the cup 31 facing toward the convergent ends of the 
‘diverging passages 27 of the plug. The purpose of this 
ba?ie is to impede the ?ow of ?uid under pressure into 
the convergent ends of the diverging passages 27 of the 
plug 25. I 
A ?rst inner pipe 28, FIGURE 5, is disposed within 

and is spaced from and extends longitudinally through 
the upper end portion of the outer pipe 13 ‘and into the 
part of the outer pipe below the closed end .12 of the 
casing 110, and has the upper end portion projecting 
above the upper end portion of the outer pipe :13, the 
lower end of the inner pipe 28 extending into the bore 26 
of the plug 25 and being connected in vcommunication 
with the said one end of the bore 26 or the convergent 
ends of the passages 27. 
A conduit 30, FIGURE 1A, is disposed above the inner 

pipe 28 and contains ?uid under pressure, such as com 
pressed air, the upper end 29 of the ?rst inner pipe 28 
being connected in communication with the interior of 

. the conduit 30. 
A second inner pipe 32, FIGURE 5, is disposed below 

the ?rst plug 25 and extends longitudinally of the outer 
pipe 13 and ‘has the upper end detachably attached to 
the lower end of the plug 25 between the diverging pas 
sages 27 of ‘the plug 25 with the lower end portion 
adjacent and inwardly of the main valve 17. 
A second plug 35, FIGURE 5, is disposed on the lower 

end of the second inner pipe 32. The plug 35 is provided 
with an axial bore 34, the bore having a ?rst valve seat 
37 adjacent one end thereof and a second valve seat 38 
adjacent the other end thereof. A subsidiary valve 36 
normally seats opon the ?rst valve seat 37 and closes said 
one end of the bore 34, and is operable to open position 
upon impact of ?uid thereagainst. The second plug 35 
is disposed on the lower end of the second inner pipe 
32 so that the ?rst and second valve seats 37 and 38 
and the auxiliary valve 36 are in ‘axial alignment with 
and adjacent to the main valve 17. A plurality of longi 

" tudinal by-passes 33 are in the second plug 35, the by~ 

70 
passes extending from above and adjacent the ?rst valve 
seat 37 and terminating into the interior of the second inner 
pipe 32 above the second valve seat 38. Speci?cally, the 

7 v‘ subsidiary valve 36 is of the :ball type, the ball valve 36 



3,106,170 

normally seating upon the valve seat 37 and closing the 
one end of the bore 34 adjacent the main valve '17, and 
being movable from the valve seat 37 to seat upon the 
seat 38 ‘and close the other end of the bore 34 ‘or the end 
remote from the main valve 17. 

It is to be noted, FIGURE 5, that the ?rst inner pipe 
2-8, the bore 26, and diverging passages 27, the ?rst plug 
25, the space between the second inner pipe 32 and the 
adjacent portion of the outer pipe 13 form a pressure 
imposing chamber B and indicated by the downstream 
arrows for ?owing ?uid under pressure ‘from the conduit 
3% ‘and discharging upon oil admitted to the lower end 
portion of the outer pipe 13 through the main valve 17. 
The bore 34 and the by-passes 33 of the second plug 25, 
the second inner pipe 32‘, the space between the ?rst plug 
25 and the outer pipe 13, ‘and the space between the ?rst 
inner pipe 28 and the adjacent portion of the outer pipe 
13v forming an oil-flow chamber C and indicated by the 
upstream arrows for ?owing oil under the impact of the 
?uid under pressure from the lower end portion of the 
outer pipe 13 and discharging same out of the outlet 16‘. 
The plug 35, FIGURES 5 and 7, is provided with a 

spiral ?n 46‘ which extends exteriorly and longitudinally 
along the plug 35 and engages the wall of the outer 
pipe 13, the ?n with the adjacent portion of the wall of 
the outer pipe ‘13 forming helical passageways for im 
panting a helical twist to the oil admitted to the pres 
sure-imposing chamber B through the main valve 17. 
The conduit 3%; FIGURES 1A and 9, has a ?rst nor 

mally closed control valve 41 therein for controlling the 
admission of ?uid or air under pressure from the reser~ 
voir 45 located on the output side of a compressor 42, 
the output side of the compressor 42 being connected by 
a branch conduit 42/ to the reservoir 45 and the reser 
voir 45 being connected by a branch conduit 43 to the 
normally closed valve 41-. The input side of the com 
pressor 42 is connected by a branch conduit 44' to a ?lter 
44. In the conduit 30‘ there is a second normally open 
control valve 46 which serves to either vent the conduit 
30 of air under pressure contained therein to‘ the atmos 
phere by swinging of the check valve 47 contained in the 
branch conduit 4-8 to the open or dotted-line position 
shown in FIGURE 1A or to ?ow the air under pressure 
discharged from the second valve 46 in a closed cycle 
back to the ?lter 44 to provide a vacuum as by a bypass 
conduit 49 extending from the conduit 30 between the 
second control valve 46 to the ?lter 44. The check valve 
47 is of the type which swings open upon imposition 
of air pressure thereagainst and which remains closed 
under suction or vacuum. It is to be noted that the by 
pass conduit 49‘ has a manually-operable gate valve 50 
which is set for the proper amount of vacuum desired in 
the by-pass conduit 49, and permit the air under pressure 
vented through the second valve 46 to be directed into 
the bypass conduit 49, and also a third control valve 
51 which is normally open and which is shiftable to 
closed position when the second control valve 46 is 
shifted to closed position. Each of the valves 41, 46- and 
51 is controlled by an electrically-operable solenoid, the 
valve 41 having a solenoid 52 operatively connected 
thereto, the valve 46 having a solenoid 53 operatively 
connected thereto, and the valve 511 having a solenoid 54 
operatively connected thereto. The solenoids 52, 53 and 
54, of the valves 44!, 46 and 51, are electrically connected 
together so that the aforesaid valves when electrically 
actuated simultaneously shift from the normally closed 
position of valve 41, and the norm-ally open positions 
of valves 46 and 51 to the open position of valve 41 and 
the closed positions of valves 46 and 51, and when again 
electrically actuated simultaneously shift from the open 
position of valve 41 and closed positions of valves 46 
and S1 to the normally closed position of valve 411 and 
the normally open positions of valves 46 and 51. To 
the conduit 39 between the connection of the by-pass con 
duit 49 and the second control valve 46 is connected a 
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vacuum gauge 55 which may be placed into or out of 
communication with the interior of the conduit by ap 
propriate turning of the valve 56 operatively connected 
thereto to open or closed positions respectively. 

In the apparatus according to the present invention 
there is provided a ?rst means for automatically con 
trolling the ?ow of oil from the well A between predeter 
mined set high and low levels of oil in the well casing 
10, with a second means operatively connecting the ?rst 
means to the ?rst, second and third control valves 41, 46 
and 51, so that when the level of oil in the well casing 
10 is at the set high level and between the set high and 
low levels the ?rst, second and third control valves 41, 
46 and 5-1 are shifted simultaneously to and remain in 
the open and closed positions respectively to ?ow oil 
from the well casing '10 through the oil ?ow chamber C 
and discharge the oil out of the outlet 16, and when the 
level of oil in the casing It} is at the set low level the 
?rst, second and third control valves iii, 46 and 51 are 
shifted simultaneously [to the closed and open positions 
respectively to arrest ?ow of ?uid under pressure through 
said pressure-imposing chamber B and thereby stop the 
how of oil from the oil casing 19 through the oil-?ow 
chamber C and out of the outlet 16. By reference to 
FIGURE IE it will be observed that in the well casing 
10 there is a predetermined set low level of oil indicated 
by the letter D, and a predetermined set high level of oil 
indicated by the letter B. Specifically, the aforesaid ?rst 
means comprises a standpipe 60 disposed within the well 
casing and spaced from the outer pipe 13 and extending 
longitudinally of the well casing 14} and has a lower end 
61 projecting below the predetermined set low level of 
oil indicated by the letter D, and has the upper end por 
tion extending through and protruding above the closed 
end 12 of the well casing 10, and a pressure-control de 
vice 64 having low and high level settings corresponding 
to predetermined pressures at set levels, the control de 
vice being operatively connected to the upper end por 
tion of the standpipe 60. The pressure-control device 64 
comprises a case 65 ‘having on its face a high-pressure set 
ting 66 which is operated by an adjusting screw 6'7, and 
a low-pressure setting 68 which is operated by an adjust 
ing knob 69. To the bottom of the case 65 and in ver 
tical alignment with the settings es and as is a bellows 
70, the bellows 7% being connected to the upper end of 
the standpipe 60 by means of a coiled tube 71. To the 
settings 66 and 68 are operatively connected heavy and 
light tension springs 72 and '73, respectively, and such 
springs are operated by pressure housed Within the bel 
lows ‘70 and which pressure is imposed upon pivoted 
levers 74 supporting the base ends of the springs 72 
and 73. Disposed within the case 65 is a rockable con 
tact lever 75, FIGURES 10, 12A, 123, which is opera 
tively connected to the springs 72. and 73, and which is 
operable responsive to pressure imposed thereon and con 
tained in the bellows 70 to rock the lever 75 and shift the 
toggle-carrying contact 76 from the out-of-contact posi 
tion of FIGURE 12A to the circuitaclosing position of 
FIGURE 12B wherein the contact 76 is in contact with 
the cooperating contact member 77. 
To the upper end of the standpipe 6b is connected a 

manifold 69' which includes a branch conduit 78, the 
branch conduit 78 being provided with a hand-operable 
valve 79 for controlling the discharge of pressure from 
the standpipe 6t}, and also a pressure gauge 30 ‘for indi 
cating the pressure contained in the standpipe 6%. It is 
to be noted that the valve 79 is normally closed, and the 
gauge “8d is provided with a bleed valve 81 for obtaining 
a correct reading on the gauge. 
The aforesaid second means or means which connects 

not only the pressure-control device 64 to the ?rst, sec 
ond and third valves 41, 46 and Sll comprises an elec 
trically-operated means and includes, FIGURES 1A and 
9, a source of electric current indicated by the letter X 
and having conductors 83‘ and 84, the conductor 33 be 
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ing provided with a master switch 35 for closing the 
circuit. A conductor 86 connects the conductor 84 to 
the toggle-carrying contact 76 of the pressure-control 
device 64, ‘and a conductor 87 connects the contact mem 
ber 77 of the pressure-control device 64 to one side of 
the solenoids 52, 53 and 54 of the valves 41, 46 and 
51. A conductor 88 connects the other sides of the sole 
noids 52, 53 and 54 of the valves 41, 46 and 51 to 
one of the contacts 89 of a ?rst switch 90‘, and a con 
ductor 91 connects the other contact 92 of the ?rst switch 
90 to one of the contacts $3 of a second switch 94, the 
other contact 95 of the switch 94 being connected to 
the conductor 83 by means of a conductor 96. 
The apparatus of the present invention also provides 

a ?rst electrically-actuable time-r 1001 which is selectively 
operable to circuit-closing position on only certain days 

10 

15 

of each week and a second electrically-actuable timer , 
101 which is selectively operable to circuit-closing posi 
tion for intervals of time in a single day, the ?rst and 
second timers being connected to the solenoids 52, 53 
and 54- of the ?rst, second and third control valves 41, 
'46 and 51 to operate with the latter. Speci?cally, the ?rst 
timer 1% is connected by a ?rst rotatable cam 103- to 
the contact 95 of the second switch 94, and the second 
timer ‘101 is connected by a second rotatable cam 104 
to the contact 89 of the ?rst switch 90. 

In operation, with the well casing 10‘ set up so that 
the lower end extends into the well A, and the outer pipe 
13, the ?rst and second plugs 25 and 35, the ?rst and 
second inner pipes 23 and 32, and the main and sub 
sidiary valves 17 and 36, are disposed within the well 
casing to form the pressure-imposing and oil-flow cham 
bers B and C, the static level of the oil contained within 
the well casing is determined as its hydrostatic pressure 
and when this pressure has been determined, the high 
pressure setting 66 on the pressure-control device is set 
for such pressure. This is done by positioning the stand 
pipe 60 within the well casing 10 so that the lower end 
61 is adjacent to and above the main valve 17 resulting in 
oil ?owing from the well casing 10 into the standpipet 
With the oil in the standpipe 60 the upper end of the 
standpipe is connected to the upper end of the manifold 
60', the upper end of the manifold being disconnected 
from the coiled tube 71 and being closed by a detachable 
closure cap. The valve 79' in the branch conduit 78 is 
opened, and a source of air under pressure is attached 
to the conduit 78 and the air permitted to flow down the 
standpipe 60 until all of the oil in the standpipe is forced 
back into the well casing 10, whereupon the valve '79 
is closed, the source of air disconnected from the con 
duit 7S, and a reading ‘on the pressure gauge 80 is 
taken. This pressure reading corresponds to the prede 
termined set high level of oil, and the high-pressure 
setting 66 on the pressure-control device is set accord 
ingly by means of the adjusting screw 67. With the 
?rst timer ‘100* set to operate to circuit-closing position 
on only certain days of a week, and the second timer 101 
set to operate to circuit-closing positions for intervals 
of time in a single day, the master switch '85 is closed, 
setting the apparatus in operation. With the operation 
of the ?rst and second timers to the circuit-closing posi 
tions the valves 41, 46 and 51 are shifted from closed 
and open positions to open and closed positions, respec 
tively, resulting in the ?ow of oil from the well casing 
10 through the oil-?ow chamber C and out of the outlet 16 
under the imposition of ?uid under pressure delivered 
through the pressure-imposing chamber B. This opera 
tion is continued until a reading on the pressure gauge 
80 is at approximately zero, whereupon the master switch 
85 is opened, stopping the operation of the apparatus. 
The level of the oil in the well casing 10 is then adjacent 
the lower end 61 of the standpipe 60. The bleed valve 
81 is then opened, and permitted to remain open until 
the gauge 80 shows a low pressure reading of say 8 to 10 
pounds, whereupon the bleed valve 80 is closed. This 
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low pressure reading corresponds to the predetermined 
low level of oil, and the low-pressure setting 68‘ on the 
pressure control valve 65 is set accordingly by means of 
the adjusting knob 69. The master switch 85 is then 
closed, setting the apparatus in operation, resulting in 
the ?ow of oil from the well casing 10 through the oil 
flow chamber C and out of the outlet 16 under the 
imposition of ?uid under pressure delivered through the 
pressure-imposing chamber B. 
By virtue of the second plug 35 with its by-passes 33 

and spiral ?n ‘40 and the main valve 17 of the recited 
construction a twist is imparted to the oil admitted to 
the lower end of the outer pipe 13 causing sand and 
other foreign substances to be thrown out of the oil 
without abrasive action upon the ball 21 of the main 
valve 17, and direct the oil, freed of sand and other 
impurities, to ?ow smoothly and with precision up 
through the bypasses 33 and along the rest of the oil 
?ow chamber C and out of the outlet 16. In addition, 
the ?rst plug 25 with its pair of diverging passages 27 
and the cup 31 permits the ?uid under pressure to impede 
the ?ow of such pressure sui?ciently to cause it to enter 
the passages 27 with ease and facility. 
By the apparatus of this invention the flow of oil 

from the well is effected by direct imposition of ?uid 
under pressure upon the submerged body of oil and 
directs such body of oil upwardly to an outlet located 
on the ground surface, and further, only a single pump 
is required for effecting this ?ow. In addition, such 
apparatus provides only a single pressure-imposing cham 
her and a single cooperating oil-?ow chamber for effect 
ing the ?ow of oil from the well to the ground surface, 
and the flow of oil from the well casing is eifected be 
tween predetermined set high and low levels in the 
well casing mounted in direct communication with the 
well. 
What is claimed is: 
1. In an apparatus for ?owing oil from a well, a well 

casing having one end open and the other end closed 
adapted to be disposed in an upright position in a well 
from which oil is to be extracted with the open end 
extending into the well and with the closed end spaced 
above the well, an outer pipe extending longitudinally 
through said casing and having the upper end portion 
projecting through ‘and exteriorly of the closed end of 
said casing and having the lower end inwardly of and 
spaced from the open end of said casing, a main valve 
normally closing the lower end of said pipe and operable 
to open position upon impact of ?uid thereagainst, a 
?rst plug provided with an axial bore and having diverg 
ing passages projecting from one end of said bore dis 
posed in said pipe below and spaced from the closed 
end of said casing so that the bore extends longitudinally 
of said pipe vwith the passages facing toward the lower 
end of said pipe, said upper end portion of said outer 
pipe being provided with an outlet, a ?rst inner pipe 
spaced from and extending longitudinally through the 
upper end portion of said outer pipe and into the part 
of said outer pipe below the closed end of said casing 
and having the upper end portion projecting above the 
upper end portion of said outer pipe and having the 
lower end extending into the bore of said plug and con 
nected in communication with said one end of said bore, 
a conduit above said inner pipe for containing ?uid under 
pres-sure, the upper end of said ?rst inner pipe being con 
nected in communication with the interior of said con 
duit, a second inner pipe positioned within and spaced 
from said outer pipe below said plug and extending 
longitudinally of said outer pipe and having the upper end 
detachably attached to the lower end of said plug be 
tween the diverging passages of said plug and having the 
lower end portion adjacent and inwardly of said main 
valve, a second plug provided with an axial bore, said 
bore having a ?rst valve seat adjacent one end thereof 
and a second valve seat adjacent the other end thereof, 
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a subsidiary valve normally seating upon said ?rst valve 
seat enclosing said one end of the bore and operable to 
open position upon impact of ?uid thereagainst to there 
by seat upon said second valve seat and close the other 
end of the here, said second plug being disposed in the 
lower end of said second inner pipe so that said ?rst 
and second valve seats and said auxiliary valve are in 
axial alignment with and adjacent to said main valve, a 
plurality of longitudinal by-passes in said second plug 
extending from above and adjacent said ?rst valve seat 
and terminating into the interior of said second inner 
pipe above said second valve seat, said ?rst inner pipe, 
the bore and diverging passages of said ?rst plug, and 
the space between said second pipe and the adjacent 
pontion of said outer pipe forming a pressure-imposing 
chamber for ?owing ?uid under pressure from said con 
duit to and discharging upon oil admit-ted to the lower 
end portion of said outer pipe through said main valve, 
and the bore and by-passes of said second plug, said 
inner pipe, the space between said ?rst plug and outer 
pipe, and the space between said ?rst pipe and the adja 
cent portion of said outer pipe forming an oil-?ow 
chamber for ?owing oil under pressure from the lower 
end portion of said outer pipe and discharging same out 
of said outlet. 

2. In an apparatus for ?owing oil from a well, a weil 
casing having one end open and the other end closed 
adapted to be disposed in an upright position in a well 
from which oil is to be extracted with the open end ex 
tending into the well and with the closed end spaced 
above the well, an outer pipe extending longitudinally 
through said casing and having the upper end portion 
projecting through and exteriorly of the closed end of 
said casing and having the lower end inwardly of and 
spaced from the open end of said casing, a main valve 
normally closing the lower end of said pipe and operable 
to open position upon impact of ?uid thereagainst, a ?rst 
plug provided 'with an axial bore and having diverging 
passages projecting from one end of said bore disposed 
in said pipe below and spaced from ‘the closed end of 
said casing so that the bore extends longitudinally of 
said pipe with the passages facing toward the lower end 
of said pipe, said upper end portion of said outer pipe 
being provided with an outlet, a ?rst inner pipe spaced 
from and extending longitudinally through the upper 
end portion of said outer pipe and into the part of said 
outer pipe below the closed end of said casing and having 
the upper end portion projecting above the upper end 
portion of said outer pipe and having the lower end ex 
tending into the bore of said plug and connected in com 
munication with said one end of said bore, a conduit 
above said inner pipe for containing ?uid under pressure, 
the upper end of said ?rst inner pipe being connected 
in communication with the interior of said conduit, a 
second inner pipe positioned within and spaced from said 
outer pipe below said plug and extending longitudinally 
of said outer pipe and having the upper end detachably 
attached to the lower end of said plug between the di 
verging passages of said plug and having the lower end 
portion adjacent and inwardly of said main valve, a sec 
ond plug provided with an axial bore and having a pin 
rality of longitudinal by-passes extending from one end 
of said bore and terminating into the interior of said 
second inner pipe above said second plug, a subsidiary 
valve normally closing said one end of the bore of said 
second plug and operable to open position upon impact 
of ?uid thereagainst, said second plug being disposed 
in the lower end of said second inner pim so that said 
one end of the bore thereof and said subsidiary valve 
are in axial alignment with and adjacent to said main 
valve, said ?rst inner pipe, the bore and diverging pas 
sages of said ?rst plug, and the space between said sec 
ond pipe and the adjacent portion of said outer pipe 
forming a pressure-imposing chamber for ?owing ?uid 
under pressure from said conduit to and discharging 
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upon oil admitted to the lower end portion of said outer 
pipe through said main valve, and the bore and by-passes 
of said second plug, said inner pipe, the space between 
said ?rst plug and outer pipe, and the space between 
said ?rst pipe and the adjacent portion of said outer 
pipe forming an oil-?ow chamber for ?owing oil under 
pressure from the lower end portion of said outer pipe 
and discharging same out of said outlet, and a spiral ?n 
extending exteriorly and longitudinally along the second 
plug and engaging the wall of said outer pipe, said ?n 
with the adjacent portion of said outer pipe forming 
helical passageways for imparting a helical twist to the 
oil admitted to the pressure-imposing chamber through 
said main valve. 

3. In an apparatustfor ?owing oil from a well, a Well 
casing having one end open and, the other end closed 
adapted to be disposed in an upright position in a well 
from which oil is to be extracted with the open end ex 
tending into the well and, with the closed end spaced 
above the well, an outer pipe extending longitudinally 
through said casing and having the upper end portion 
projecting through and exteriorly of the closed end of 
said casing and having the lower end inwardly of and 
spaced from the open end of said casing, a main valve 
normally closing the lower end of said pipe and operable 
to open position upon impact of ?uid thereagainst, a 
?rst plug provided with an axial bore and having di 
verging passages projecting from one end of said bore 
disposed in said pipe below and spaced from the closed 
end of said casing so that the bore extends longitudinally 
of said pipe with the passages facing toward the lower 
end of said pipe, said upper end portion of said outer 
pipe being provided with an outlet, a ?rst inner pipe 
spaced from and extending longitudinally through the 
upper end portion of said outer pipe and into the part 
of said outer pipe below the closed end of said casing 
and having the upper end portion projecting above the 
upper end pontion of said outer pipe and having the 
lower end extending into the bore of said plug and con 
nected in communication with said one end of said bore, 
a conduit above said inner pipe for containing ?uid 
under pressure, the upper end of said ?rst inner pipe be 
ing connected in communication with the interior of 
said conduit, a second inner pipe positioned within and 
spaced from said outer pipe below said plug and extend 
ing longitudinally of said outer pipe and having the 
upper end detachably attached to the lower end of said 
plug between the diverging passages of said plug and 
having the lower end portion adjacent and inwardly of 
said main valve, a second plug provided with an axial 
bore and having a plurality of longitudinal {by-passes ex 
tending from one end of said bore and terminating into 
the interior of said second inner pipe above said second 
plug, a subsidiary valve normally closing said one end 
of the bore of said second plug and operable to open 
position upon impact of ?uid thereagainst, said second 
plug being disposedin the lower end of said second inner 
pipe so that said one end of the bore thereof and said 
subsidiary valve are in axial alignment with and adjacent 
to said main valve, said ?rst inner pipe, the bore and 
diverging passages of said ?rst plug, and the space be 
tween said second pipe and the adjacent portion of said 
outer pipe forming a pressure-imposing chamber for ?ow 
ing ?uid under pressure from said conduit to and dis 
charging upon oil admitted to the lower end portion of 
said outer pipe through said main valve, and the bore and 
by-passes of said second plug, said inner pipe, the space 
between said ?rst plug and outer pipe, and the space be 
tween said ?rst pipe and the adjacent portion of said 
outer pipe forming an oil-?ow chamber for ?owing oil 
under'pressure from the lower end portion of said outer 
pipe and discharging same out of said outlet, a ?rst nor 
mally closed control valve in said conduit for controlling 
the admission therein of ?uid under pressure, a second 
normally open control valve in said conduit for discharg 
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ing therefrom ?uid under pressure contained in said con 
duit, a ?rst means for automatically controlling the flow 
of oil from said Well casing between predetermined set 
high and low levels of oil, and a second means opera 
tively connecting said ?rst means to said ?rst and second 
control valves so that when the level of oil in said casing 
is at the set high level and between the set high and low 
levels the ?rst and second control valves are shifted 
simultaneously to and remain in the open and closed 
positions respectively to ?ow oil from the well casing 
through said oil-flow chamber and discharge out of said 
outlet and when the level of oil in said casing is at the 
set low level the ?rst and second control valves are shifted 
simultaneously to closed and open positions respectively 
to arrest ?ow of fluid under pressure through said pres 
sure-imposing chamber and thereby stop ?ow of oil from 
said Well casing through said oil-?ow chamber and out 
of said outlet. 

4. The apparatus according to claim 3 wherein said 
?rst means comprises a standpipe disposed in said casing 
and spaced from said outer pipe and extending longi 
tudinally of said casing and having the lower end pro 
jecting below the predetermined set low level of oil in 
said casing and having the upper end portion extending 
through and protruding above the closed end of said 
well casing, and a pressure-control device having low 
and high level settings corresponding to predetermined 
pressures at said levels and operatively connected to the 
upper end pontion of said standpipe. 

5. The apparatus according to claim 3 wherein each 
of said ?rst and second control valves is controlled by 
an electrically-operable solenoid, said ?rst means com 
prising a standpipe spaced from said outer pipe and ex 
tending longitudinally through said casing and having 
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the lower end projecting below the predetermined set 
low level of oil in said casing and having the upper end 
portion extending through and protruding above the 
closed end of said Well casing, and a pressure-control 
device having high and low-level settings cor-responding 
to predetermined pressures at said levels and opera-tively 
connected to the upper end portion of said standpipe, 
and said second means is electric means operatively con 
meeting the solenoids of said ?rst and second control 
valves together and to said control device. 

6. The apparatus according to claim 4 wherein each 
of said ?rst and second control valves is controlled by 
an electrically~operable solenoid, and which includes in 
addition a ?rst electrically-actuable timer selectively 
operable to circuit-closing positions on only certain days 
of a week and a second electrically-actuable timer selec 
tively operable to circuit-closing positions for intervals 
of time in a single day, said ?rst and second timers be 
ing electrically connected to the solenoids of said ?rst 
and second control valves to operate with the latter. 

7. The apparatus according to claim 6‘ which includes 
‘ in addition a reservoir for fluid under pressure adjacent 
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said conduit, a pump having the input side connected 
to said reservoir and having the output side connected 
to said conduit outwardly of said ?rst control valve, and 
conduit means connecting said conduit outwardly of said 
second valve to said reservoir. 

References Cited in the ?le of this patent 

UNITED STATES PATENTS 
1,279,758 Putnam _____________ __ Sept. 24, 1918 
1,326,338 Gregory ____________ __ Dec. 30, 1919 
1,754,945 Haskell _____________ __ Apr. 15, 1930 


