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This invention relates to an apparatus for controlling 
the flow of oil and gas from producing wells. 
The present device allows oil to be flowed from the 

earth formation in a well regulated manner so as to main 
tain the reservoir pressure of gas, and at the same time, 
maintain a pressure control so that the encroachment of 
the water will drive the oil to the proper level, thereby 
giving greater recovery of oil with the minimum loss of 
reservoir gas pressure and with the production of a mini 
mum of Water. 
An object of this invention is to provide means for con 

trolling the fluid levels, the liquid flow and the gas pres 
sure within an oil well. 
Another object of the invention is to provide an oil and 

gas separator which will automatically maintain the gas 
within the producing formation, and at the same time, 
permit the flow of oil from the formation in a regulated 
manner as the oil is produced. 

Still another object of the invention is to provide afloat 
controlled device to prevent the escape of gas from the 
producing formation. 
A still further object of this invention is to provide a 

liquid level control within a well, wherein dual valves 
control the outflow of liquid from the producing horizon. 
A yet further object of the invention is to provide a 

float for a flow and pressure control device wherein the 
float is pressure equalized. 
Yet another object of the invention is to provide a sep 

arator at the bottom of a well which separator conserves 
bottom hole pressure. 
Another object of the invention is to provide an oil 

and gas separator and flow and liquid control device that 
is simple in construction, positive in operation, and which 
requires little attention during operation. 
With these objects in mind, and others that will mani 

fest themselves as the description proceeds, reference is 
to be had to the accompanying drawings in which like 
reference characters designate like parts in the several 
views.thereof, in which: S. 

Fig. 1 is a longitudinal, vertical sectional view through 
an oil well, with parts broken away and shortened, and 
with parts shown in elevation to bring out the details of 
construction; 

Fig. 2 is an enlarged longitudinal sectional view with 
parts broken away and shortened, and with parts shown 
in elevation of the apparatus for controlling the respective 
levels of the oil, gas and water and for controlling the 
flow and pressure of oil and gas within a well, and show. 
ing the float in raised position; 

Fig. 3 is a transverse cross sectional view taken on the 
line 3-3 of Fig. 2, looking in the direction indicated by 
the arrows; and 

Fig. 4 is a fragmentary sectional view with parts broken 
away and shown in elevation of the lower portion of the 
device as shown in Fig. 2, but showing the float in seated 
position. 

O 

20 

25 

30 

35 

40 

45 

50 

60 

70 
With more specific reference to the drawing, the nu 

mera. designates a bore hole of a well having the usual 

2 
casing 2 therein, with the conventional casing head 4 posi 
tioned thereonto form a seal between casing 2 and tubing 
6therein. A gas pipe 8 leads from the casing head 4, 
which gas pipe has a valve 10 therein which forms a 
closure therefor. The tubing 6 has the usual coupling 12 
thereon, which coupling connects with the proper flow 
lines to direct the oil to the desired point of use. 
An oil and gas separator and flow and liquid level con 

trol device, designated generally at 14, is positioned on 
the lower end of tubing 6, which device has a perforated 
pipe extension 16 extending from the lower end thereof 
to a point within the producing formation 18 so that oil 
may be admitted through perforations 20 of the pipe ex 
tension 16 above the water level 22 and below the oil-gas 
level 24. 
'With the perforations 20 thus arranged within the oil 

zone, and with the float 26 within the separator and the 
flow control regulated so that oil will flow into the sep 
arator to a regulated degree, oil may be pumped or flowed 
from the separator 14 up through tubing 6 to be dis 
charged out through coupling 12 to a point of use. 
The float 26 is of such buoyancy so as to cause it to 

open and close a valve to permit the flow of oil through 
the separator 14. 
The oil and gas separator and liquid level flow control 

device has a cylindrical casing 28 which is closed at its 
upper end by means of a head or swaged cap member 30. 
The cylindrical casing 28 forms an enlarged float housing 
or chamber 28a to encase the float 26. This enlarged 
housing or chamber makes possible the use of a larger 
cylindrical tubing 28 to house the float 26, the threaded 
ends 34 and 36 of swaged cap member 30 and swaged 
nipple 32 being reduced so as to threadably engage the 
respective conventional collars 38 and 40 which intercon 
nect respectively with tubing 6 and perforated pipe exten 
sion 16 with the upper and lower ends thereof respectively. 
A pipe 42 threadably engages the head 30 and con 

nects with the axial opening 44 within the head 30. The 
pipe 42 projects downward and has a closed lower end. 
Perforations 46.are formed within the pipe extension 42 
near the lower end thereof and below a seat 48 on pipe 
extension 42. 
An annular float 26 comprises an outer concentric sleeve 

26a and an inner concentric sleeve 26b, which sleeve 26b 
is telescoped into sleeve 26a so as to form an annular 
chamber 26c, which chamber is closed at the top thereof 
by an annular ring 26d which is secured in fluid. tight re 
lation between sleeves 26a and 26b. The lower end of 
the chamber 26c. is closed by an annular ring 26e which 
is secured between sleeves 26a and 26b in fluid tight re 
lation. The ring 26e preferably has a tapered valve seat 
56 on the bottom thereof. The float 26 is of such length 
as to have sufficient buoyancy in the particular depth well 
that is being flowed. The inner sleeve 26b has an an 
nular ring 26f formed therearound a spaced distance up 
ward from the lower end thereof. A valve seat 50 is 
formed on the lowerface of the annular ring 26f so as to 
complementarily engage valve seat 48, as will be brought 
out more in detail hereinafter. The float 26 is sleeved 
over downwardly extending pipe extension 42 and has an 
annular seat 50 therein for complementary seating upon 
a seat 48 when the float 26.is in its lower-most, position. 
A set collar. 52 is secured to the downwardly extending 
pipe extension 42 to limit the height to which the float 26 
may rise. The outer sleeve 26a of the float 26 has per 
forations 54 therein, near the lower end thereof so as to 
permit the pressure within and without the float to be 
equalized, thus preventing the float being crushed by ex 
ternal pressure. 
The lower end of the lower, annular ring 26e of the 

float 26 has a tapered valve seating face 56thereon, which 
is adapted to complementarily engage a tapered valve seat 
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ing face 58 on the upper face of a plug 60 which plug is 
Secured within the lower end of the cylindrical casing 28. 
The plug 60 has an axial recess 62 formed therein to re 
ceive the lower end of downwardly extending pipe exten 
sion 42 so that the perforations 46 will be substantially 
adjacent the valve face 58 on the plug 60. The plug 60 
has a Series of circumferentially spaced, longitudinal, 
non-axial openings 64 therethrough, which connect the 
float chamber 66 with the perforated pipe extension 16 
which leads to the formation reservoir. The plug 60 has 
a recess around the outer top side thereof, so that fluid 
passing upward through passages 64 will pass into cham 
ber 66, when the valves 50 and 56 are seated. This 
enables liquid passing into chamber 66 to fill the chamber 
to a sufficient height to cause the float 26 to raise, where 
upon the liquid will fow outward from chamber 66 
through perforations 46 into pipe 42. The float 26 will 
remain raised so long as there is sufficient liquid within 
the chamber to buoy up the float and to keep the valves 
59 and 56 above their respective seats 48 and 58. In this 
manner the out flow of liquid from chamber 66 is regul 
lated without permitting gas to escape, as the float is 
buoyed up by liquid only. 
The small perforation 68 is provided near the upper end 

of cylindrical casing 28 so as to admit gas under pressure 
into cylindrical casing 28 so as to enable the float 25 to 
function properly, as will be more fully explained herein 
after. 

it is to be pointed out that the distance from the an 
nular valve face 43 to the valve seating face 58 is the same 
as the distance from the annular valve seating face 50 to 
valve seating face 56, so when the valves seat the pipe 
extension 42, will be sealed against entrance of fluid there 
into from chamber 66 when the float 26 is in its lower 
most position. 

If oil or water is pumped or flowed from the well faster 
than the formation will produce, the liquid level will 
drop, thereby lowering the float, and causing the valves 
50 and 56 to seat on seats 48 and 58, respectively, so as 
to restrict or choke the flow of oil into and out through 
pipe 44, thereby preventing the gas from escaping, which 
gas will remain trapped above the oil-gas level 24 in 
casing 2. 

Operation 

The oil and gas flow device is installed within a pro 
ducing well in a manner as described above, and as 
shown in Fig. 1. Oil, gas, and water are the usual com 
ponents within a producing well, each of which fluids 
seek their respective level, when conditions become 
static. The water level is indicated at 22 and the oil 
level at 24, in Fig. 1, with the zone thereabove being 
filled with gas, which gas is maintained under pressure 
by closing stop cock 10 on pipe 8, which pipe leads from 
the casing head 4 to a point where the gas may be used, 
if desired. 
The float 26 is of such buoyancy as to float within the 

liquid, which is usually oil, so as to permit the oil to flow 
upward through pipe 16 into and through gauged orifices 
64 within plug 60. The oil which flows through these 
orifices into chamber 28a will enable the float to be 
buoyed up until the upward movement thereof is arrested 
by a set collar 52 secured near the upper end of pipe ex 
tension 42. The upward movement of the float 26 will 
cause the lifting of the valve faces 50 and 56 from valve 
seats 48 and 58, respectively. This will permit the liquid 
to flow from chamber 28a through perforations 46 into . 
the lower end of pipe extension 42, which pipe extension 
connects with a passage 44 which leads upward into tub 
ing 6 so as to direct the oil upward through the tubing 
to a suitable point of storage or disposal. 
The float 26 will be buoyed up until the liquid level 

within chamber 28a recedes so that the valve faces 50 
and 56 seat on the respective valve seats 48 and 58 so as 
to prevent the escape of gas therethrough. With the 
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4. 
valve faces 50 and 56 seated on the respective seats 48 
and 58, the escape of oil, gas or water is prevented until 
sufficient formation pressure builds up to cause the cham 
ber 28a to again become filled with liquid to a point to 
buoy up the foat, whereupon, the cycie is repeated. 

However, upon liquid being exhausted from the cy 
lindrical casing 28, the float 26 will seat to prevent gas 
from flowing upward through downwardly extending 
pipe extension 42 which pipe extends downward into 
chamber 28a from the head or cap member 30, so as to 
direct liquid upward therethrough into passage 44 con 
nected with tubing 6. The plug 60 may be threaded into 
the lower end of cylindrical casing 28 and may be readily 
removed therefrom to be replaced by other plugs, the 
orifices of which vary in size. The size of the orifices 64 
in the plugs 60 gauge the amount of oil, produced from 
the formation, in such manner that the oil may be pro 
duced without producing water therefrom, and with the 
float arrangement as hereinbefore set out, which utilizes 
dual valve seats 48-50 and 56-58 to seat in such man 
ner as to seal the passage 44 from chamber 66, it will be 
readily appreciated that the gas may be maintained with 
in the reservoir so as to force the level 24 of the oil 
downward by gas pressure and permit the level of 22 of 
the water to rise upward until the gas surface and the 
Water surface meet, at which time the maximum produc 
tivity of the oil bearing strata has been reached. By ac 
complishing this in a well regulated manner, that is, over 
a period to permit the oil to be thoroughly flowed from 
the formation, it will be seen that the ultimate recovery 
from the strata may be increased many fold, over the 
conventional methods used, wherein the oil, gas and 
water are taken off by rapid flow and without the separa 
tion of the oil from the gas and water at the bottom of 
the hole. 
By producing oil and gas in this manner, the rapid ex 

pansion of the gas is minimized. Rapid expansion of the 
gas causes the chilling thereof, which chilling acts on the 
formation causing paraffin and/or wax to congeal, there 
by retarding the flow of oil from the formation. With 
the arrangement as herein set forth, such rapid expansion 
of the gas does not take place. 
With the present method of producing oil, a greater 

percentage of oil and a lower percentage of gas is pro 
duced, thereby enabling the gas to be maintained within 
the reservoir for future use, after the ultimate future re 
covery of oil has ceased. 
While the device has been described and illustrated in 

some detail in one embodiment thereof it is to be under 
stood that changes may be made in the minor details 
of construction, and adaptations made for different instal 
lations, without departing from the spirit of the inven 
tion or the scope of the appended claims. 

Having thus clearly shown and described the invention, 
what is claimed as new and desired to secure by Letters 
Patent is: 

1. An oil and gas flow control device for a string of 
tubing suspended in a well, comprising a hollow cylin 
drical casing secured at its upper end to the string of tub 
ing, a hollow head closing the upper end of the casing, 
a gas vent located in the casing below said head, a pipe 
disposed centrally within the casing and extending axially 
therethrough from a point near the lower end thereoi 
upwardly into said head into communication with the 
string of tubing, said pipe having an inlet opening near the 
lower end thereof, a plug mounted in the lower end of 
the casing below said pipe, said plug having a plurality 
of non-axial circumferentially spaced passages extending 
longitudinally therethrough, an annular float movably 
mounted on said pipe and spaced therefrom concentrically 
between said pipe and the walls of the casing, said float 

- being movable axially along the pipe in response to varia 
tions in liquid level within the casing, a first annular valve 
formed on the lower end of the float, a first annular valve 
seat formed on the plug inwardly spaced from the plurality 
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of passages therein for cooperation with said first valve 
when the float is resting in its lowermost position on said 
first seat, a second annular valve seat formed on said pipe 
above the inlet opening therein, and a second valve 
mounted on the float for engagement with said second 
valve seat simultaneously with the seating of the first valve 
on the first valve seat, whereby said valves prevent fluid 
from flowing from the casing into the pipe when the float 
is resting in its lowermost position. 

2. The invention defined by claim 1 in which the float 
comprises a pair of concentrically spaced inner and outer 
tubular sleeves forming an annular buoyant chamber 
therebetween, said chamber being closed at the top and 
the bottom thereof by a pair of upper and lower rings 
fitted between said sleeves, said lower ring having the first 
annular valve formed on the bottom thereof, and said 
inner tubular sleeve having the second annular valve 
mounted thereon. 

3. The invention defined by claim 1 in which the plu 
rality of non-axial passages extending longitudinally 
through the plug are gauged orifices spaced circumferen 
tially and disposed concentrically around the exterior of 
the annular valve seat formed on the plug. 

4. The invention defined by claim 1 in which the plug 
is removably secured to the lower end of the casing and 
is adjustable longitudinally thereof. 

5. The invention defined by claim 1 in which the plug 
is provided with a recess open to the interior of the casing 
for projection thereinto of the pipe which is disposed 
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centrally within the casing, and the inlet opening in said 
pipe is located directly adjacent to the inner ends of the 
passages extending through the plug. . 

6. The invention defined by claim 1 in which the valve 
seat formed on said plug is beveled inwardly and down 
wardly, and said valve face formed on the lower end of 
the float is beveled inwardly and downwardly to engage 
said valve seat in complementary relation. 

7. The invention defined by claim 1 in which the cen 
trally disposed pipe is mounted interiorly of the annular 
valve seat formed on the plug, said pipe having the lower 
end thereof closed, and wherein at least one opening of 
predetermined size is formed laterally through the wall of 
the pipe near the lower end thereof. 

8. The invention defined by claim 1 in which the float 
comprises a pair of concentrically spaced inner and outer 
tubular sleeves forming an annular buoyant chamber 
therebetween, said chamber being closed at the top thereof 
by a ring fitted between said sleeves, and wherein at least 
one aperture is formed in the outer sleeve near the lower 
end thereof to provide communication between said 
buoyant chamber and the interior of the cylindrical casing. 
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