
2,587,333 K. KELLEY 

REVERSE FLOW ADAPTER FOR WELLS 

Feb. 26, 1952 

Filed May 15, 1950 

INVENTOR. 

ATTORNWE’ V 

=(2zzzzzzzzzzzzzzzzzzzzzzzzzz>>zzzzzzzzzzzzz>>>+.>>> 
?/ 

NN38 
f9 . 

??3% % 

  

  

  

  

  

  

  

  

  

  

  

    

  

  

  

  

  

  

  
  

  

  

  

    

  

  

  

  

    

    

  



Patented Feb. 26, 1952 2,587,333 

UNITED STATES PATENT office 
2,587,333 

REVERSE FLOWADAPTER FOR, WELS 

Kork Kelley, Wichita Falls, Tex. 
Application May 15, 1950, Serial No. 162,019 

(C. 183—--2.7) 9 Claims. 
1. 

This invention relates to devices for separat 
ing gases from liquids and more particularly to 
such devices for separating oil from a mixture 
of oil and gas in a Well. 

In many oil producing Wells the oil from an 
oil bearing formation which enters into the pock 
et or shot hole in which is located the intake 
pipe leading to a pump is not in the form of a 
liquid but in the form of a foam composed of Oil 
and gas. The pump which is employed to lift 
the oil to the Surface of the earth, however, Can 
not function properly if air is permitted to enter 
the pump during the period of its operation. This 
malfunctioning of the liquid pump is commonly 
known as an 'air lock' or 'gas lock.' Moreover, 
if a mixture of gas and oil is discharged by 
the pump into the tubing string which conducts 
the oil to the surface, the gas in the mixture 
causes a turbulence or agitation in the oil in 
the tubing string which results in the deposition 
of wax on the walls of the tubing string and 
also on the rod string that operates the pump. 
These deposits constrict the operative aperture 
through which the oil may flow and impede the 
flow of the oil to the Surface. 
Gas and liquid separators, commonly called 

“gas anchors' or "bottom hole Separators,' are 
widely employed in Such Oil Wells to Separate 
the gas from the oil before the oil enters the 
intake pipe of the pump. These devices com 
monly employ several pipes of Various lengths SO 
disposed relative to each other as to create a 
liquid sea between the pump intake pipe and the 
source of the gas and oil mixture. In actual 
operation it is found that the foamy oil and 
gas mixture does not readily enter these devices. 
In some wells the foam of oil and gas will flow 
past these gas anchors Or botton hole Sepa 
rators and up the oil Well casing to a height 
of more than three thousand feet. Applicant 
has discovered that in order to provide an opti-: 
mum flow of oil to the Surface and to provide 
efficient operation of the pump, the flow of the 
foamy gas and oil mixture up the Well casing must 
be prevented. 
Accordingly it is an object of applicant's in 

vention to provide a new and improved gas and 
liquid separator. 

It is another object of the invention to pro 
vide a new and improved gas and oil separator 
having a washer preventing the flow of oil and 
gas mixture up the Well casing. 

It is another object of the invention to provide 
a new and improved gas and oil separator hav 
ing a washer for reversing the flow of an oil and 
gas mixture up the well casing. 
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It is another object of the invention to pro 

Wide a new and improved adapter for use with 
gas and oil separators to prevent the flow of 

, the gas and oil mixture up the Well Casing. 
It is still another object of the invention to 

provide a new and improved adapter for use 
With gas and oil separators to reverse the up 
ward flow of the gas and oil mixture in a Well 
caSing. 

Briefly stated, the new and improved gas and 
liquid separator comprises an adapter provided 
with a washer or a plurality of Washers Secured 
to a portion of the gas anchor or bottom hole 
separator at a predetermined point above the 
intake of the gas anchor or bottom hole Sepa 
rator. The washer or washers contact the inner 
Surface of the Well casing and form an air and 
liquid tight seal so that the foamy gas and oil 
mixture cannot ascend the well casing past the 
predetermined point. The mixture reverses its 
direction of flow at the predetermined point and 
then flows downwardly to enter the intake of 
the gas anchor or bottom hole separator. Also 
provided is a new and improved gas anchor 
especially adapted to be employed With the direc 
tion changing washers which includes a Sepa 
rator head secured to a cylindrical vent stack. 
The separator head is provided With a plurality 
of apertures spaced about the vent stack. The 
mixture of gas and oil flows down Wardly, after 
its direction of flow is reversed by the Washers, 
through the apertures of the separator head into 
the main chamber of the gas anchor. A pipe con 
nected to the intake of a pump extends doWn 
Wardly through the vent stack and into the main 
chamber. Since the end of the pipe is lower 
than the end of the vent stack, the body of oil 
in the main chamber makes a liquid Seal between 
the intake of the pump and the Source of the 
gas and oil mixture. In passing through the 
apertures of the separator head, the flow of the 
mixture of gas and oil is retarded which allows 
the oil to drop out of the mixture and collect 
in the main chamber. 
The separation of the oil from the gas is fur 

ther aided by the contact of the mixture with 
the body of liquid oil in the main chamber, the 
oil in the mixture entering into the body of liquid 
oil upon contact with it. The Separated gas rises 
through the vent stack and is discharged into the 
well casing above the washer or washers. The 
oil which collects on top of the washer helps Seal 
the cylindrical space between the Well casing and 
the gas anchor. The washer or Washers are pref 
erably made of flexible material so that if an ex 
cess amount of oil collects on top of the Washer 
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or washers, the washer or washers will give, 
dumping the oil which will then again enter the 
gas anchor. 
For a better understanding of the invention 

reference may be had to the following Specifica 
tion taken in connection with the accompanying 
drawing and its scope will be pointed out in the 
appended claims. 
In the drawing, . 
Figure 1 is a vertical view of a lower portion 

o a well equipped with a gas and liquid sepa 
rator embodying the features of the invention, 
some parts being shown in Section; 

Figure 2 is an enlarged partly sectional view 
of a portion of the apparatus shown in Figure 1, 

Figure 3 is a cross sectional view taken along 
line 3-3 of Figure 1; and 
Figure 4 is a cross sectional view taken along 

line 4-4 of Figure 1. - 
Referring now to the drawing, the preferred 

embodiment of the invention is illustrated as ap 
plied to a gas anchor 0 disposed in the pocket or 
shot hole in a formation 2 from Which a mix 
ture of gas and oil flows into the pocket . The 
gas anchor O comprises an outer shell 3 having 
a lower closed end 4 provided with a spacing 
member 5 which rests on the botton of the 
pocket f f. The upper, open end of shell 3 is 
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4. 
upward movement of washers 3, 30 and 32 and 
spacing collars 32, 33 and 34 is prevented by a 
collar 35 which is rigidly secured to cylindrical 
shell. 2 in any suitable manner, e.g., by a Weld 
36. It will be noted that collar 34 rests on collar 
22 so that the Washers 34 can be easily assembled 
on shell 2 and then immobilized by Screwing 
collar. 22 on shell 2 . Washers 29, 30 and 3? are 

O 

20 

secured to the lower end of a separator head fi : , 
by means of exterior threads on head 6 which 
engage the interior threads on shell 3. Sepa 
"rator head 6 is hollow and is secured to a cylin 
drical vent stack which passes through head 
6. Head 16 may be Secured to vent stack by 

a weld 8a, or by any other conventional means, 
e.g., by exterior threads on stack f and interior 
threads on head 6. 
Extending through vent stack 7 is an inner 

30 

shell 8 whose lower open end 9 is provided with ... 
a collar 9a and is disposed near bottom 4 of 
shell 3 and whose upper end is provided With 
exterior threads which engage the interior 
threads provided in the intermediate portion 9 
of a head or coupling 20. The upper end of vent 
stack 7 is secured to a cylindrical shell 2 by 
means of an internally threaded coupling or collar 
22 which engages the exteriorly threaded upper 
and lower ends of vent stack 7 and shell 2, 
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45 

respectively. The upper end of shell 2 f is ex- , 
teriorly threaded and engages the interiorly 
threaded lower end of coupling 20. It will be 
apparent that vent stack 7 and shell 2 in com 
bination constitute a cylindrical shell through 
which the separated gas may pass. If desired, 
vent stack fl and shell 21 could be formed of a 
Single pipe or shell. The lower end of coupling 
20 is provided with a plurality of openings 23 
While the upper end is provided with interior 
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threads 24 by means of which coupling 20 may be 
attached to the intake pipe, not shown, of a con 
ventional oil pump employed in oil wells. Sepa 
rator head 6 is also provided with a plurality of 
circularly arranged apertures 25. 
Gas anchor O and its associated structures are 

centrally disposed in the well casing 26 whose 
lower end is provided with a collar 27 which is 
Set adjacent pocket f above the formation 2. 
In order to prevent the mixture of gas and oil 
from formation 2 from rising in the cylindrical 
Space 28 between vent stack 7 and well casing 26 
and in the cylindrical space 28a between cylin 
dirical shell 2 and weil casing 26, there is pro 
vided a plurality of washers 29, 30 and 3, which 
"are maintained in Spaced relation on cylindrical 
shell 2 by spacing collars 32, 33 and 34. The 
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'preferably formed of a strong flexible material 
such as one inch thick four or five ply rubber 
belting, so that the washers will bend in one di 
rection when the device is being lowered into 
position in well casing 26 and in the opposite 
direction when it is being raised to the surface. 
In addition to this ease of installation and re 
moval, the flexibility of washers 29, 30 and 3 
allows the oil which accumulates above them in 
cylindrical space 28a to bend washers 29, 30 and 
3 and fall into cylindrical space 28 in the event 
that an excess amount of oil accumulates in 
Space 28d. 
When the oil is being pumped from the pocket 
, the mixture of oil and gas from formation 2 

flows into pocket f l and then moves upwardly in 
the cylindrical Space 28 until it reaches the low 
ermost washer 29. Washer 29 reverses the di 
rection of flow of the mixture as is shown by 
the arrows in Figure 2 in which the direction of 
flow of oil is indicated by solid arrows and the 
direction of flow of gas by arrows having shafts 
broken in many places. The mixture is then 
drawn through the apertures 25 in separator 
head 6. In passing through apertures 6, most 
of the oil is separated from the gas and falls into 
the chamber 37 formed by shell 3. The remain 
der of the mixture contacts the accumulation of 
oil in chamber 3i. The contact with the oil with 
draws the oil from the mixture allowing the sep 
arated gas to flow upwardly through the cylin 
drical Space 38 between vent stack 7 and shell 
8 and the cylindrical space 38a between shell 8 
and shell 2 to the coupling 20 where it passes 
through the apertures 23 into the well casing 23 
above the top Washer 3f. Any droplets of oil 
carried up through apertures 23 will fall and 
Collect on washers-3, 30 and 29. This accumu 
lated oil aids washers 3, 30 and 29 in sealing 
cylindrical Space 28 from cylindrical space 28a. 
In the event that an excess amount of oil collects 
above washers. 23, 30, and 3, they will bend and 
allow the oil to drop into space 28. Once they 
are relieved of the weight of an excess accumu 
lation of oil, Washers 29, 30 and 3 will resume 
the positions shown in the drawing. In actual 
Operation an accumulation of oil about eighteen 
inches high is usually present above washer-3 o 
in cylindrical space 28a. 

It will be noted that the lower end 9 of inner 
shell f8 is located below the surface of the oil 
in chamber 37 so that the oil in chamber 37 acts 
as a liquid Seal between the pump intake (not 
shown), which is engaged by the threads 24 of 
coupling 20, and the pocket it. The oil is drawn 
by the oil well pump upwardly through innershell 
8 and to the surface through a tubing string con 
nected to the outlet of the pump. -- 
Since the effect of the washers. 29, 38 and 3 

in reversing the flow of the gas and oil mixture 
and the effect of gas anchor f result in the very 
efficient separation of oil and gas, the oil drawn 
into inner shell 8 and then to the pump and the 
tubing string is substantially free of gas. The 
pump will therefore not be subject to "gas lock," 
and the deposition of wax on the tubing string 
and the rod string will be minimized. 
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It will be noted that a plurality of washers 29, 
30 and 3 has been provided in Order to have a 
very good seal between spaces 28 and 28a. If 
desired, however, only one washer could be em 
ployed. It has been found that in order to obtain 
optimum results, washer 29 should be located 
about ten inches above the top of separator head 
6. 
While there has been shown and described a 

preferred embodiment of the invention, it will 
be apparent to those skilled in the art that 
changes and modifications may be made without 
departing from the invention, and it is therefore 
aimed in the appended claims to cover all such 
changes and modifications as fall Within the true 
spirit and Scope of the invention. 
What applicant claims as new and desires to 

secure by Letters Patent of the United States is: 
1. A gas-liquid separating device for Wells, com 

prising in combination, an upright well casing 
having an open lower end communicating with a 
pocket in an oil bearing formation, an outer shell 
adapted to be disposed in Said pocket and having 
a lower closed end and an upper open end com 
municating with said pocket and said lower end 
of said well casing; an outer cylindrical shell 
having its open lower end disposed within Said 
outer shell; means connecting Said outer cylin 
drical shell to said outer shell, said outer shell 
being of greater diameter than said outer cylin 
drical shell and spaced therefron; an inner cylin 
drical shell disposed in said outer cylindrical shell 
and having its open lower end disposed in Said 
outer shell below said lower end of Said outer 
cylindrical shell, said inner cylindrical shell being 
spaced from said outer cylindrical shell to provide 
a cylindrical gas passage, Said outer and inner 
shells extending upwardly through Said well cas 
ing, said outer cylindrical shell and said Well ca,S- 
ing being Spaced from one another to provide a 
cylindrical space; and a flexible Sealing member 
secured to said outer cylindrical shell disposed 
above said upper open end of said outer shell, Said 
sealing member sealing said cylindrical Space, 
said inner cylindrical shell being adapted to con 
duct oil from said outer Shell member, said gas 
passage being adapted to conduct gas from said 
outer shell, said flexible sealing member flexing 
downwardly to allow accumulations of liquid On 
said sealing member to descend past said Sealing 
members when said accumulations exceed a pre 
determined volume. 

2. A gas-liquid separating device for Wells, Con 
... prising in combination, an upright Well casing 
having an open lower end communicating with a 
pocket in an oil bearing formation, an outer shell 
adapted to be disposed in said pocket and having a 
lower closed end and an open upper end communi 
cating with said pocket and said open lower end of 
said casing; an outer cylindrical shell having its 
open lower end disposed within said outer shell; 
means connecting said outer shell to said outer 
cylindrical shell, said outer shell being of greater 
diameter than said outer cylindrical shell and 
spaced therefrom; an inner cylindrical shell dis 
posed in said outer cylindrical shell and having 
its open lower end disposed in Said outer shell 
below said lower end of said outer cylindrical 
shell, said outer and inner cylindrical shells ex 
tending upwardly through said Well casing, Said 
inner cylindrical shell being spaced from said 
outer cylindrical shell to provide a cylindrical gas 
passage, said outer cylindrical shell and said well 
Casing being Spaced from one another to provide 
a cylindrical space; and a plurality of vertically 

O 

15 

20 

25 

30 

35 

40 

50 

55 

60 

65 

70 

75 

6 
spaced flexible washers disposed above said upper 
open end of said outer shell, said washers sealing 
Said cylindrical Space, said cylindrical gas pas 
sage communicationg With said cylindrical Space 
above said washers. 

3. A gas-liquid separating device for wells, com 
prising in combination, an upright well casing 
having an open lower end communicating with 
a pocket in an oil bearing formation, an outer 
shell adapted to be disposed in Said pocket and 
having a lower closed end and an open upper 
end, said outer shell forming an oil collecting 
chamber; a separator head on said open upper 
end provided with a central opening and a, plu 
rality of apertures concentrically arranged about 
said central opening, said apertures communicat 
ing With said pocket, Said well casing and said 
oil collecting chamber; an outer cylindrical shell 
extending "through Said well casing and said cen 
tral opening into Said chamber, said outer cylin 
drical shell having its lower open end within said 
chamber; an inner cylindrical shell in said outer 
cylindrical shell and having its open lower end 
in said chamber below said open lower end of 
said outer cylindrical shell, said inner shell being 
Spaced from said Outer shell to provide a cylin 
drical gas passage, said outer cylindrical shell 
and Said well casing being Spaced from one an 
other to provide a cylindrical space; and a washer 
vertically spaced above said separator head, said 
Washer sealing said cylindrical space. . 

4. An oil and gas Separator for use with a well, 
comprising in combination, an upright well cas 
ing having an Open lower end communicating 
With a pocket in an oil bearing formation, an 
outer shell adapted to be disposed in said pocket 
and having an Open upper end and a lower closed 
end, said outer shell forming an oil collecting 
chamber; a Separator head on said open upper 
end provided with a, central opening and a, plu 
rality of apertures concentrically arranged about 
said central opening, said apertures communicat 
ing With said pocket, said well casing and said oil 
collecting chamber; an outer cylindrical shell ex 
tending through said Well casing and said central 
opening into said chamber, said cylindrical shell 
having its lower open end within said chamber; 
an inner cylindrical shell in said outer cylindrical 
shell and having its open lower end in said cham 
ber below said open lower end of said outer cylin 
drical shell, said inner shell being spaced from 
Said Outer cylindrical shell to provide a cylindri 
CalgaS paSSage, said outer cylindrical shell and 
Said Well casing being Spaced from one another to 
provide a cylindrical Space; and a plurality of 
vertically spaced washers disposed above said sep 
arator head, said Washers sealing said cylindrical 
Space. 

5. A gas-liquid separating device for wells, com 
prising in combination, an upright well casing in 
an oil well adjacent a source of oil, a lower mem 
ber providing an oil collecting chamber in com 
munication with Said Source, a pair of spaced 
telescoped cylindrical shells extending through 
Said Well and having lower ends terminating in 
Said chamber, said shells having open lower ends, 
the lower end of the Outer of said pair of shells 
being disposed above the lower end of the inner 
of Said pair of shells; means connecting said outer 
shell to said lower member; said lower member 
being of greater diameter than said outer shell 
and Spaced therefrom; said inner shell having an 
upper end adapted to be connected to a liquid . 
pump, Said outer shell and said well casing form 
ing a cylindrical Space; and a flexible sealing 
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member for: closing said cylindrical space above 
said collecting chamber, said sealing member flex 
ing downwardly to allow accumulations of oil. On: 
said sealing member to descend. When the accur 
mulations exceed a predetermined value, 

6. A gas-liquid separating...device for Wells, con 
prising in combination, an upright. Wellcasingin, 
an oil well adjacent a source of oil, Said separat 
ing device comprising allower member providing. 
an oil collecting chamber having an upper end in 
communication with said source, a pair of Spaced, 
telescoped cylindrical shells extending through 
said well and having lower ends. terminating. in 
said chamber, said shells having open lower ends, 
the lower end of the outer of said pair of Shells 
being disposed, above the lower end of the inner 
of said pair of shells; means connecting said lower 
member to said outer shell, said lower member 
being of greater diameter than said outer shell 
and spaced therefrom; said inner shell having 
an upper end adapted to be connected to aliquid 
pump, said outer shell and said well casing form 
ing a cylindrical Space; and a Sealing member 
for closing said cylindrical space above said col 
lecting chamber, said pair of shells forming a 
cylindrical gas passage, said gas passage. Con 
municating. With said cylindrical space above said 
Sealing means. 

7. A gas-liquid separating device for Wells, con 
prising in combination, an upright well casing 
having an open lower end communicating with 
a pocket in an oil bearing formation, an outer 
shell adapted to be disposed in said pocket and 
having a lower closed end and an upper open 
end communicating. With Said pocket and Said 
lower end of said. Well casing; an outer cylindri 
cal Shell having its Open lower end disposed with 
in said tubular member, means connecting said 
outer shell to said outer cylindrical shell; an 
inner cylindrical Shell disposed in said outer cy 
lindrical shell and having its open lower end dis 
posed in said outer shell below said lower end of 
said outer cylindrical shell, said inner cylindri 
cal, shell being Spaced from said outer cylindri 
cal shell to provide a cylindrical gas passage, said 
outer and inner cylindrical shells extending up 
Wardly through Said Well casing, said outer cy 
lindrical shell and said, well casing being spaced 
from One another to provide a cylindrical space; 
and a sealing nember secured to said outer cylin 
drical shell disposed above Said upper open end 
of Said outer shell, said sealing member sealing. 
said cylindrical space, said inner cylindrical shell 
being adapted to conduct, oil from said outer 
shell, said gas passage being adapted to conduct 
gaS. from Said tubular member, said outer shell 
being provided. With means connecting said, gas. 
paSSage With Said cylindrical space above said 
Washer. 

8. An Oil and gas Separator for wells, compris 
ing in combination with an upright well casing 
having an open lower end communicating with 
a pocket in an oil bearing formation, an outer 
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shell adapted to be disposed in said: pocket and 
having a lower closed end, said outer shell former 
ing an oil collecting chamber; a separator head 
on said open upper end provided. With: a central. 
opening and ac plurality: of apertures: concentri 
cally arranged about said central opening, Said. 
apertures communicating with said -pocket, Said. 
well casing and said oil collecting chamber; an 
outer cylindrical shell extending through said Well 
casing and said central opening into said cham 
ber, said outer cylindrical shell having its lower 
open end. Within Said chamber; an inner cyline 
drical shell in said outer cylindrical shell and 
having its open lower end in said chamber below 
said open lower end of said outer cylindrical shell, 
Said inner shell being, Spaced from said: Outer 
shell to provide a cylindrical gas passage; Said 
Outer cylindrical shell and said well casing being: 
Spaced from one-another to provide a cylindrical 
Space; and a Sealing member. Vertically, Spaced, 
above. Said separator head, said sealing member 
Sealing Said cylindrical Space. 

9. A gas-liquid separating device for Wells, com 
prising in combination, an upright well casing. 
having an Open, lower end communicating with. 
a pocket in an oil. bearing formation, an outer 
shell adapted to be disposed in said pocket and 
having a lower closed end, said outer shell form 
ing an oil collecting chamber; a separator head, 
On Said Open upper end provided with a central 
opening and a plurality of apertures concentri 
cally arranged about said central opening, said 
apertures communicating with said pocket, said 
Well casing and Said oil collecting chamber; an 
outer cylindrical shell extending through said 
well casing and said central opening into said 
chamber, said outer cylindrical shell having its 
lower open end within said chamber; an inner 
Cylindrical. Shell in said outer cylindrical shell 
and having its open lower end in said chamber 
below said open lower end of said outer cylin 
drical shell, said inner shell being spaced from 
Said outer shell to provide a cylindrical gas pas 
Sage, Said. Outer cylindrical shell and said well 
Casing being Spaced from one another to provide. 
a cylindrical space; and a flexible washer ver 
tically Spaced above said separator head, said 
flexible Washer sealing said cylindrical space, said. . 
Washer flexing downwardly to allow accumula 
tions of liquid to descend past said washer, when 
the Weight of Said, accumulations exceed a pre 
determined limit. 

KORK. KELLEY. 
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