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The present invention is directed to an appa 
ratus for producing oil from oil wells. 

In the art of producing oil from oil Wells it has 
become common practice to aid the movement of 

5 the oil from the formation to the surface, when 
the pressure in the formation is not sufficiently 
great to maintain a constant flow of oil to the 
surface, by injecting gas into the oil at various 
points along the conduit connecting the forma 

0 tion to the surface. Another expedient which has 
been adopted is the borehole pump. The latter 
is expensive and involves operating, difficulties. 
The former loses its usefulness when the forma 
tion pressures drops below a certain level. 

5 According to the present invention, both the 
gas lift principle and the pump principle are 
employed... In the apparatus of the present in 
vention a chamber is arranged in the borehole, 
a head of oil is permitted to build up in the 

so chamber by virtue of the formation pressure un 
til the head becomes sufficiently great to open a 
valve against the pressure of a supply of high 
pressure gas introduced into the well. At this 
time the connection between the chamber and 

25 the formation is broken and the high pressure 
gas forces the oil out of the chamber to the 
surface until the head of oil in the chamber is 
reduced below a certain predetermined value 
when the supply of high pressure gas is shut off 

30 and the chamber is again fluidly connected to 
the formation. Means are provided for prevent 
ing the high pressure gas from acting on the for 
nation. r 

The nature of the present invention will be 
35 better understood from the accompanying draw 

ing in , which Figure 1 is a vertical section 
through a well containing the arrangement of 
the present invention; 

Fig. 2 is a detail view, partly in section, of a 
40 modified form of the arrangement of the present 

invention; and - 
Fig. 3 is a detail view of an element shown in 

Fig. 2; and w . . 
Fig. 4 is a longitudinal section of one type of 

is valve which may be employed in connection with 
the arrangegnent of the present invention but 
the specific construction of which forms no part 
of the present invention. - 

Referring to the drawing in detail, designates 
so the earth having an oil bearing sand 2, connect 

ed to the surface by borehole 3. Arranged in the 
borehole is a casing. 4 having a closed upper end 
provided with a pressure gauge 5 and a gas inlet 
controlled by a valve T. Projecting through the 

ss top of the casing is a pipe 8 terminating near 
f 

the Surface. 

(C. 103-232) 
the lower end of the casing in an enlarged 
chamber 9 having a constricted lower open end 
in which is arranged a seat for a check valve, 
such as a ball valve O. A tube i? is suspended 
in chamber 9 from pipe 8 to which it is joined 5 
by a weld 2 or a suitable bushing. Mounted 
outside the pipe 8 and above or below chamber 9 
is a packer 3 adapted to seal off the upper por 
tion of the casing from the formation. 

Outside the casing pipe 8 is provided with suit- 0 
able valves and with a pressure gauge 4. 
Arranged on pipe 8 below the junction of pipe 

8 and tube f l is a valve 5 of the gas lift type 
which works on one side against gas in the upper 
part of the casing and on the other side against lis 
oil in the chamber 9. This valve can be one of 
the many, available types of conventional gas lift 
valves operated by a pressure differential. Its 
specific construction forms no part of the present 
invention. A valve capable of operating on any 90 
desired differential, which will be dictated by the 
formation pressure, will be selected. For exam 
ple, the conditions of the well may make it ad 
visable to employ a valve operating on a differen 
tial of about 100+ per sq. in. in conjunction with 25 
a gas supply at 300 per sq. in. In this case the 
valve will open to admit gas into chamber 9 when 
the head of oil in the chamber amounts to 200if 
per sq. in. As soon as the valve opens the pres 
sure,in chamber 9 will increase due to the inrush 80 
Of high pressure gas and will keep the valve open 
until the pressure in chamber 9 is reduced to 
below, 200it per sq. in. by the removal of the head 
of oil therefrom. 
In operation oil flows into chamber 9. and 5 

thence into pipe 8 until the head of oil above 
valve 5 is sufficient to cause it to open and ad 
mit high pressure gas into chamber 9. This 
causes the oil to flow downwardly in chamber 9, 
thereby closing the ball valve O and sealing off 
the formation. The high pressure gas forces the 
oil contained in the pipe and in chamber 9 to 

As soon as the head of oil above 
valve 5 is reduced to a predetermined value 
valve 5 will close, ball valve O will open and 45 - 
the cycle will be repeated. 
As previously stated and as is apparent, the 

packer 3 can be, above or below the chamber 9. 
This packer prevents the high pressure gas from 
acting on, the formation and thereby decreasing 50 
the flow of oil from the formation. 
While chamber 9 may in some cases, be omitted, it is a very important part of the combination. 

Chamber 9 makes it possible for a larger amount 
of oil to accumulate for a given head. This is sis 
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normally held off of this seat by a spring 3. 
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past the oil. 

2 
important because it increases the ratio of the 
volume of oil to the VO:Lme of gas admitted 
through valve f5 and thereby minimizes the pos 
sibility of the occurrence of slippage of the gas 

Without chamber 9 such slippage 
may occur and greatly reduce the efficiency of the 
combination. 
The arrangement shown is extremely useful 

in regulating the flow of oil from producing Wells. 
By adjusting the distance between the chamber 
9 and the oil sand, the time required to build up 
a sufficient head of oil above valve 5 to open it 
can be regulated, thereby regulating the rate of 
production. This feature is a very marked advan 
tage since it reduces the amount of attention 
that must ordinarily be given the producing 
well. 
In Fig. 2 an arrangement is shown in which the 

gas inlet valve is arranged inside the chamber 9 
instead of on pipe 8. Arranged in pipe 8 above 
chamber 9 is a plug 6 having a radial passage 
7 which opens at the center of the lower face 

of the plug into the chamber 9. Arranged around 
the face of plug 6 are a plurality of longitudinal 
passages f& for conducting oil from chamber 9 to 
pipe 8. Suspended in chamber 9 from passage 7 
is pipe . Attached to pipe by a screw 
thread connection is a gas lift valve 9 shown in 
detail in Fig. 4. 

Referring to Fig. 4, the essential elements of 
the gas lift valve are a gas inlet 20, a gas cham 
ber 2, a gas outlet 22 and a main plunger 23 
having a cone shaped end 24 adapted to be seat 
ed on one end of gas outlet 22. Plunger 23 is 
carried by a sleeve 25 and is normally held in 
open position by a spring 26. The end of sleeve 
25 near the head of the plunger is provided with 
ports 27 for permitting the passage of gas from 
chamber 2 to the outlet 22 which in turn is con 
nected to chamber 9 by port 35. 
At the other end of sleeve 25 a second plunger 

28, of smaller diameter than the inside of the 
sleeve, is slidingly mounted. It is adapted to be 
seated on a valve seat 29 at the end of an an 
nular opening 30 which is in free communication 
with the exterior of the valve, that is, the oil 
chamber 9 through passage 36. Plunger 28 is 

t 
is also adapted to seat at the end of a chamber 
32 which is connected to gas chamber 2 by a se 
ries of ports 33. Chamber 32 is also connected 
by a by-pass 34 to the chamber in which the rear 
end of plunger 23 rides. 

In Fig. 4 the parts of the valve are shown in 
the position they assume before the valve is as 
sociated with the combination shown and when 
the valve is in use under a sufficient oil head to 
Set it into operation. With the parts in the po 
sition shown the valve is connected in place as 
shown in Fig. 2. As soon as the upper end of 
the casing is filled with high pressure gas this gas 
enters the valve through inlet 20 and fills cham 
ber 2, entering chamber 32 through ports 33. 
The pressure of the gas on plunger 28 forces it 
of its seat at the end of chamber 32 against 
the force of spring 3 to its seat 29. This per 
mits the high pressure gas to flow through by 
pass 34 to the rear of plunger 23 which is there 
by forced onto its seat at the end of gas outlet 
22 against the force of spring 26. 
When oil enters chamber 9 it flows through 

the opening 36 at the lower end of the valve to 
the rear of plunger 28. When the head of oil in 
chamber 9 becomes sufficiently great it forces 
plunger 28 off its seat 29 to its seat at the end 

2,213,872 
of chamber 32, thereby cutting of the gas sup 
ply to by-pass 34. The high pressure gas already 
contained behind plunger 23 is forced out by the 
action of Spring 26 through by-pass 34 and 
through the annular space 30 and passage 36 into 
chamber 9. Simultaneously valve 24 is unseated 
from the end of chamber 22 permitting. high 
pressure gas to flow through Outlet 22 into cham 
ber 9 through port 35. The parts remain in this 
position until the head of oil is dissipated where 
upon the gas pressure again forces plunger 28 to 
its seat 29 and the cycle of operations begins 
again. 

It is apparent that many changes may be made 
in the arrangement illustrated and described 
above without departing from the scope of the 
present invention. It may be mentioned here 
that the utilization of a plurality of gas lift 
valves along pipe 8 in the conventional manner 
is contemplated in the practice of the present 
invention. 
The nature and objects of the present inven 

tion having been thus described and illustrated 
what is claimed as new and useful and is desired 
to be secured by Letters Patent is: 

i. An arrangement for producing oil from a 
subsurface formation through a borehole connect 
ing the formation to the surface comprising a caS 
ing in the borehole, a packer in said casing in 
termediate its ends Sealing of the upper portion 
of the casing from the formation, a pipe in the 
borehole extending from the surface to below the 
packer and arranged for fluid connection with 
the formation, an enlarged portion in said pipe 
forming a chamber, a tube of reduced CrOSS Sec 
tional area arranged in said pipe and extending 
from above the chamber into the chamber and 
terminating adjacent the bottom thereof, the up 
per end of said tube having its outer surface 
connected to the inner surface of the pipe in a 
fluid tight manner and opening into said pipe, a 
check valve at the lower end of said chamber, a 
conduit at the upper end of Said chamber con 
necting said chamber to the casing above said 
packer, means for supplying high pressure gas 
to the casing above said packer and a valve ar 
ranged in said conduit adapted to be normally 
held in closed position by said high pressure gas 
to prevent flow of gas to said chamber, and to 
be opened upon the attainment of a predeter 
mined head of liquid in said pipe. 

2. An arrangement for producing oil from a 
Subsurface formation through a borehole con 
necting the formation to the surface comprising 
a casing in said borrue, a packer in Said cas 
ing intermediate i' ends for sealing off the up 
per end of the caling from said formation, means 
for applying high pressure gas to the upper end 
of said casing, a pipe arranged in said casing 
from the surface to a point below said packer, 
an enlarged portion in said pipe forming a cham 
ber, a plug in Said pipe above said chamber hav 
ing a radial passage having one of its ends open 
ing into the casing above the packer and the 
other of its ends terminating in Such chamber, 
a tube connected to said latter end and de 
pending into said chamber, a valve arranged 
in said tube for establishing fluid connection 
between the casing and the chamber, said valve 
being of a type which is adapted to be normally 
held in closed position by said high pressure gas 
to prevent flow of Said gas to said chamber, and 
to be opened upon the attainment of a prede 
termined head of liquid in said pipe, a check 
Walve at the lower end of said chamber and lon 
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gitudinal passages in said plug for establishing 
a fluid connection between said chamber and 
said pipe. . 

3. An arrangement for producing oil from a 
subsurface formation through a borehole con 
necting the formaation to the surface comprising 
a casing in the borehole, a packer in said casing 
intermediate its ends sealing off the upper por 
tion of the casing from the formation, a pipe in 
the borehole extending from the surface to below 
the packer and arranged for fluid connection with 
the formation, an enlarged portion in said pipe 
forming a chamber, a conduit for establishing 

3 
fluid connection between said pipe and one end 
of said chamber, a conduit connecting the other 
end of said chamber with the upper portion of 
said casing above said packer, means for supply 
ing high pressure gas to the portion of the cas 
ing above the packer, a valve arranged in said 
last mentioned conduit adapted to be normally 
held in closed position by said high pressure gas 
to prevent flow of said gas to said chamber and 
to be opened upon the attainment of a prede 
termined head of liquid in said pipe and a check 
valve at the lower end of said chamber, 
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