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This invention relates to improvements in apparatus 15 

for dega'sifying liquid in wells... The subject matter of I, ‘ 
this ‘invention constitutes an improvement upon and‘ a 
continuation in part of my co-pending application, Serial 
No. 436,050, ?led June 11, 1954, for Water and Oil De 
‘gasifyingWell. The principal objects ofv this invention 
are: ' 

First to provide a novel- and simple well sleeve with 
jet passages and liquid de?ecting troughs for separating 
‘the gas from liquid entering the sleeve to be pumped 
from the sleeve. . ’ 

Second ‘to provide liquid de?ecting and. directing baf- 4 
lies for a well sleeve that function to separate gas from 
liquid by the joint action of reducingjthe pressure in the 
liquid and then directing the liquid through a holding or 
delaying path to free falling streams over a discharge lip 
whereby gas entrained in the liquid is ?rst permitted to , 
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vform into small bubbles that combine and grow in the ' 
delaying path and are brought‘ to thesurface of the liquid 
where they 'separate'and'; escape from the liquid as the 
liquid ‘is passed over the lip. ' . 
_ Third, ‘to'provide liquid de?ectingand directing baf 
?esitha't are secured to the inside of a well. sleeve .in 
spaced‘relation to the‘ center'of the sleeve so that a pump 
and pump discharge pipe can be inserted into the sleeve 
without obstruction from the troughs. 

Other objects and advantages of the invention will be 
apparent from a consideration of the following descrip 
tion and claims. The drawings, of which there is one 
sheet, show a highly practical form of the invention. 

Fig. 1 is a fragmentary vertical cross sectional view 
through a well having the degasifying apparatus of the 
invention mounted therein. 

Fig. 2 is an enlarged fragmentary vertical cross sectional 
View through a portion of the well casing and the de 
gasifying sleeve. 

Fig. 3 is a transverse cross sectional view taken along 
the plane of the line 3-—3 in Fig. 2. 
The degasifying apparatus is designed for insertion in 

a well casing 1 that extends well below the ground level 
2 of liquid in the well. The casing 1 has a screen 3 or 
other perforations therein so that the liquid normally 
stands in the casing to the same level as the surrounding 
liquid. Positioned in radially spaced relation within the 
casing 1 and extending a substantial distance below the 
liquid level is a sleeve 4 having a closed bottom 5 and 
top 6. A gas escape pipe 7 opens through the top of the 
sleeve and extends exteriorly of the well where a gas 
suction pump 8 may be provided. A pump discharge 
pipe 9 also extends through the top of the sleeve substan 
tially into the sleeve and below the liquid level in the 
sleeve. The discharge pipe 9 extends exteriorly of the 
well and has a packing 10 for the entry of a pump shaft 
11 into the discharge pipe. The shaft extends between a 
pump motor 12 and impeller mechanism 13 at the bot 
tom of the discharge pipe 9. 

Located within the sleeve 4 and below the liquid level 
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therein are a plurality of vertically spaced upwardly 
facing annular troughs 14. The troughs have upturned 
cylindrical ?anges 15 and.16. The outer ?anges 15 are 
‘pressed into the‘ sleeve and ‘retained in place by short jet 
‘nozzles 17 positioned. in alined holes bored in the sleeve 
and the ?anges 15.‘ The inner ?anges 16 are spaced 
radially from the pump shaft 11 and have inwardly and 
downwardly oifset lips 18 formed therein at angularly 
spaced positions from the nozzles 17. Desirably, the sev 
eral troughs 14 are angularly rotated with respect to 
each other so'that the several nozzles 17 and lips 18 are 
not located directly one above the other. 

In operation, the pump draws down the liquid level in 
the sleeve 4-and liquid from the casing ?ows with con 
siderable force through the nozzles 17 from the casing 
1. The jets from the nozzle ?rst impinge against the 
inner ?anges 16 in. an action that both reduces pressure 
and breaks the liquid up into small drops and permits 
the development of entrained gas into small bubbles. I The 
liquid then ?ows in one or both directions around the 
trough to one or more of the lips 18. This ?ow along 
the trough creates a holding or delaying period and path 
in which the ‘small bubbles are permitted to combine 
and grow in size. The liquid ?ows over the lips and in 
so‘doing is stretched to a thin ?lm where the enlarged 
bubbles meet the surface of the liqiud and escape. 

It is pointed out that in ?owing around the trough 
from one or more jets plural streams of liquid approach 
a lipifrom opposite sides so that in e?ect two streams 
of liquid meet in what is known in hydraulic engineering 
as a rising well. The action is such that turbulence and 
meeting of the two streams causes rapid combination of 
‘gas bubbles of increased size that are immediately re 
vleased from-the liquid. - 
The liquid falls between the troughs 14 and theshaft 

11_to the level of‘ the liquid in the sleeve while the 
liberated gas rises or is drawn off through the pipe 7 
and pump 8. The structure described is effective to 
liberate and separate a large proportion of gas entrained 
insub-surface liquids such as oil and water. 
Having thus described the invention, what is claimed 

as new and is desired to be secured by Letters Patent is: 
1. In a well, the combination with a casing extending 

below the ground level of the liquid to be pumped so that 
a substantial length of the casing is ?lled with the liquid, 
a gas separator sleeve disposed in spaced concentric re 
lation within said casing to be surrounded by liquid there 
in, said sleeve being closed at its lower end and having a 
gas exhaust means at its upper end, a pump discharge 
column pipe disposed in spaced concentric relation within 
said sleeve and openingat its lower end thereto, and a 
plurality of upwardly facing annular troughs mounted 
on the inner wall of said sleeve and around said discharge 
pipe at spaced intervals therealong, said troughs having 
upstanding inner rims with angularly displaced inwardly 
and downwardly displaced over?ow lips formed in their 
upper edges, said sleeve having inlet ports formed therein 
and opening to said troughs opposite to said rims and at 
angularly spaced positions from said lips. 

2. In a well, the combination with a casing extending 
below the ground level of the liquid to be pumped so that 
a substantial length of the casing is ?lled with the liquid, 
at gas separator sleeve disposed in spaced relation within 
said casing to be immersed in liquid therein, said sleeve 
being closed at its lower end and having a gas exhaust 
means at its upper end, a pump discharge column pipe 
disposed in spaced relation within said sleeve and open 
ing at its lower end thereto, and a plurality of upwardly 
facing annular troughs mounted on the inner wall of 
said sleeve and around said discharge pipe at spaced in 
tervals therealong, said troughs having upstanding inner 



rims with angularly displaced inwardly and downwardly 
displaced over?ow lips formed in their upper edges, said 
sleeve having inlet ports formed therein and opening to 
said troughsloppositeto-said rims and at angularly spaced 
positions from said lip‘s'. , . -_ '1 , I, , 1'‘ 1L”; 

3. In a well, the, combination with'a casing extending 
below the ground level of the liquid to.be;pumped. sothat 
a substantial length of the casing, is ?lled with the liquid, 
a gas separator sleeve disposed in spaced relation .within 
said casing to be immersed in liquid‘ therein, saidysleeve 
being closed at its vlower end and'having a gas exhaust 
means at its upper end, a pump, discharge column pipe 
disposed in spaced relationv within said sleeve and open 
ing at its lower end thereto, and means forming ‘a plu 
rality of upwardly facing annular troughs ‘on 'lthepinner 
wall of saidsleeve and around ‘said discharge pipe at 
spaced intervals ‘therealong,, said trough having, upstand 
ing inner rims withlangularly displaced inwardly and 
downwardly displaced over?ow lips formed in their upper 
edges, said sleeve having inlet ports formed therein and 
opening to said, troughs opposite. to said rims and at 
angularly spaced positions from said lips. ' 

4. In a well, the combination with a casing extending , 
below the ground level of the liquid to be pumped so 
that a substantial length of the, casing is ?lled with the 
liquid, a gas separator sleeve disposed in spaced relation 
within said casing to be immersed in liquid therein, said 
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sleeve being closed at its lower end and having, a gas . _ 
exhaust means at its upper end, a pump discharge column 
pipe disposed in spaced relation within said sleeve and 
opening at its, lower end thereto, and means forming a 
plurality of upwardly facing annular troughs on the inner 
wall of said sleeve and around said discharge pipe at 
spaced intervals therealong, said trough having upstand 
ing inner, rims with inwardly and downwardly displaced 
over?ow lips formed in their upper edges, said sleeve 
‘having inlet ports formed therein and opening to said 
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troughs opposite to said rims and at angularly spaced 
positions from said lips. _ p p 

p 5. In a well, the combination with a casing extending 
below the ground level of the liquid to be pumped so that 
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a substantial length of the casing is ?lled with the liquid, 
a gas separator sleeve disposed in spaced concentric rela 
tion Within said casing to be surrounded by liquid therein, ' 
said sleeve being closed at its lower end and having a 
gas exhaust means at its upper end, a pump discharge 
column pipe disposed in spaced concentric relation within 
said sleeve and opening at its'lower end thereto, and 
means forming a plurality of upwardly facing annular 
troughs on the inner wall of said sleeve and around said 
discharge pipe at spaced intervals therealong, said sleeve 
having inlet ports formed therein and opening to said 
troughs opposite to the inner walls of the troughs. 

6. A degasifying sleeve for insertion in a well compris 
ing a cylindrical shell closed at its top and bottom and 
having openings formed in its top for a central pump 
discharge column and a gas exhaust connection, and 
means forming a plurality of annular upwardly facing 
troughs around the inside of said shell at spaced intervals 
therealong, said shell having inlet openings formed therein 
opposite the inner walls ofsaid troughs to discharge 
against said inner walls, the inner walls of said troughs 
having downwardly o?set over?ow lips formed in their 
rims 'at points angularly spaced from’ said inlet openings. 

7. A degasifying sleeve for insertion in a well compris 
ing ,a cylindrical shell-closed at its top and bottom and 
having openings formed in its top. for a' central pump 
discharge column and a gas exhaust connection, and 
means forming a plurality of annular upwardly facing 
troughs around the inside of said shellat spaced intervals 
therealong, said shell having inlet openings formed therein 
opposite the inner walls of said troughs to discharge 
against said inner walls. 1 7 
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