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1. 

This invention pertains to valves and to a 
system of valves used for admitting gas to a 
column of liquid for lifting same. More particul 
larly it pertains to such valves used in con 
junction with a system of gas lift for raising 
petroleum fluids in an oil well whose natural 
pressure is in Suficient to accomplish the pur 
pose satisfactorily. The valve and System are 
intended to be used to unload the Well by ad 
mitting gas Successively first near the top of the 
oil column, then lower and lower to the desired 
depth, removing or lightening the oil above each 
valve before admitting gas to the next lower 
valve, so that the gas pressure required for 
removing the oil will not have to be greater 
than the hydroStatic preSSure of the whole col 
umn of that oil standing in the Well initially but 
need only be greater than that of the column of 
dead oil standing between the two valves spaced 
farthest apart plus, in the case of continuous 
operation, the head of light gas-oil emulsion 
thereabove. This Systern of unloading a well 
With a plurality of Spaced valves is known as 
stage lift. After the well has been unloaded 
the gas can be admitted continuously or inter 
mittently to the bottom of the column depending 
on the rate of flow of the oil from the Sand and 
the preSSure thereof and the depth of the well 
and other factors. 
An object of this invention is to provide a stage 

lift valve and system which will have a long and 
Satisfactory operating life and to this end it is 
an object of the invention to provide a valve 
which Will not easily be cut by fluid flow there 
through and a System of valves such that the 
valves will not have to operate in a partially 
open condition for any great length of time. 
A further object of the invention is to provide 

a valve Which is inexpensive to manufacture and 
reliable in Operation and to these ends it is an 
object to provide a valve that is sturdy yet 
Simple in Construction. 
Other objects and advantages of the inven 

tion will become apparent from the following 
description thereof. ? 
For a detailed description of a preferred em 

bodiment of the invention, reference will now be 
had to the accompanying drawings in which 

Figure 1 is a vertical section through an oil 
well showing valves according to the invention 
for continuous gas lift; 

Figure 2 is a vertical Section through one of 
the valves, taken on line 2-2 of Figure 3; 

Figure 3 is a horizontal Section taken on line 
3-3 Of Figure 2; and 
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Figure 4 is a vertical section through an oil 

Well showing the invention applied to intermit 
tent lift. 

It is to be noted that the valve shown in Figure 
2 is Screwed into its support 90 degrees farther 
than as shown in Figure 1. In Figure 3, to 
facilitate drafting, the orientation is as though 
the valve were screwed into its support 45 de 
grees farther than shown in Figure 2. 

Referring to Figure 1, there is shown an oil 
Well casing (), within which is disposed a string 
of tubing . Along the outside of the tubing 
in the annulus formed between tubing and casing 
there are disposed stage lift valves 2, beneath 
each of which is disposed a check valve 3 and 
above each of Which is disposed a guard 4. 
io the lower end of the tubing is connected a 
Strainer 5, through which the oil is admitted 
to the tubing. Gas is admitted to the top of 
the annulus from a suitable source not shown. 

Referring now also to Figures 2 and 3, each 
valve 2 comprises a lower fixed housing portion 
20 in the form of a cylindrical sleeve having 
two upstanding sleeve sectors 2 and 22, each of 
90 degrees width, and an upper movable housing 
portion 23 in the form of a cylindrical sleeve 
having two depending sleeve sectors 24 and 25, 
each of 90 degrees width, the sectors of the 
upper and lower portions interengaging and 
being relatively slidable, i.e. reciprocable par 
allel to the axis of the housing. The top end 
of the lower housing portion is closed by disc 
26 which extends between sectors 2 and 22 
and is integral therewith. The top end of the 
upper housing portion is closed by disc 27 which 
is integral with the sleeve. The bottom end of 
the lower housing portion is closed by nipple 
28 Suitably secured to the sleeve and the bottom 
of the upper housing portion is closed by cylinder 
29 secured between and to sectors or arms 24, 25, 
by means of screws 30, 3. 
Abellows 40 has its ends closed by plugs 4 

and 42. Plug 42 is secured to disc 26 by screw 
44. The bellows is filled with gas under pres 
Sure through opening 45 in the plug 4. A 
check valve 46 is screwed into the opening to prevent the gas from escaping. 
Cylinder 29 carries a valve stem 50, the lower 

end of which is rounded to form a valve 5. 
Walve 5 cooperates with valve seat 52 formed 
at the upper end of passage 53 through the valve 
body constituted by nipple 28. The nipple 28 
is Screwed into the top of housing 54 of check 
valve f3. Within the housing is a ball 55 which 
COOperates. With seat 56 at the lower end of 
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a valve member formed on the end of said stem, 
a nipple having a valve seat formed therein 
adapted to cooperate with said valve member, a 
second cylindrical housing portion Surrounding 
Said Valve member and seat, said Second housing 
portion being secured to said nipple, said second 
housing portion having apertures therethrough 
adjacent said seat and having a plurality of slots 
in its other end leaving arms of arcuate cross 
Section therebetween, the last Said arms fitting 
in the first Said slots and the first Said arms fit 
ting in the last Said slots So that the two housing 
portions together form a single extensible and 
retractable housing, and a disc integral with the 
ends of the second said arms secured to the other 
end of Said bellows between said bellows and said plug. 

3. A stage lift device comprising a sealed bel 
loWS containing gas under pressure, a first cylin 
drical housing portion Surrounding the bellows 
and secured thereto at one end, said housing 
having a plurality of slots in its other end leaving 
arms of arcuate cross section therebetween, a 
cylindrical plug received between the ends of 
Said arms and Secured thereto, a valve stem car 
ried by said plug extending away from said bel 
loWS, a Valve member formed on the end of said 
stem, a nipple having a valve seat formed therein 
adapted to cooperate with said valve member, a 
Second cylindrical housing portion surrounding 
Said valve member and seat, said second housing 
portion being Secured to said nipple, said second 
housing portion having apertures therethrough 
adjacent said seat and having a plurality of slots 
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in its other end leaving arms of arcuate Cross 
section therebetween, the last said arms fitting in 
the first said slots and the first said arms fitting 
in the last said slots so that the two housing 
portions together form a single extensible and 
retractable housing, a disc integral with the ends 
of the Second Said arms Secured to the other end 
of said bellows between said bellows and said 
plug, an opening through the first said end of 
the bellows and an opening through the end of 
the housing portion connected thereto, a check 
valve secured in the first said opening, a screw 
through the Second said opening engaging a 
thread in the second said opening to close the 
openings and Secure the bellows to said housing 
portion as aforesaid, a Support adapted to be 
Secured to the side of a Well tubing, a passage 
through Said Support having openings disposed 
at an angle to each other, one of Said openings 
receiving therein and being Secured to the end of 
said nipple away from said valve member, and 
a ball check valve disposed in Said one of said 
openings between said support and nipple. 
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