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22 Claims. (Cl. 103-232) 

This invention relates to gas lift equipment for 
oil wells of the type operated at predetermined 
intervals from the earth's surface and it has par 
ticular reference to apparatus capable of being 
installed and removed at will without pulling the 
tubing string and adapted to be operatively air 
ranged in the well either above or below a packer 
and its principal object resides in the provision 
of a valve assembly admitting gas pressures at 
fixed intervals either by manual or mechanical 
manipulation. 
Another object of the invention resides in the 

provision of apparatus for lifting oil in a string 
of tubing comprising a valve assembly capable 
of being lowered into the tubing string to a desired 
depth to properly regulate the inflow of air or 
gas from the casing chamber around the tubing 
raising the oil column formed therein to the 
earth's surface at intervals previously determined 
according to the productivity of the particular 
well, the source of the motivating air or gas pres 
sures being Supplied either by natural rock pres 
Sure or artificially from the Surface. 

Still another object of the invention is manifest 
in the provision of a compact valve assembly 
adapted to be actuated intermittently by a cable or 
operating line from the Surface to admit the lift 
ing fluids at intervals of such duration as may 
be required to insure the maximum production 
from the Well at a minimum of COSt and permitting 
allowables, in prorated areas, to be produced Over 
periods which may readily be predetermined ac 
cording to the convenience of the Operator and . 
the capacity of the well. 

Broadly, the invention seeks to comprehend 
the provision of novel and economical apparatus 
pOSSessing features enabling its use in Wells nor 
mally requiring conventional pumping equipment 
which is costly both in installation and operation. 
While the foregoing objects are paramount, 

other and lesser objects will become manifest as 
the description proceeds, taken in connection with 
the appended drawings wherein: 

Figure 1 illustrates a typical installation of the 
invention in an oil well showing, diagrammatically, 
the valve assembly disposed above the packer and 
illustrating a time actuating valve operating 
device, 

Figure 2 is a cross-sectional detail view of one 
form of pressure Operated valve actuating device. 

Figure 3 is a vertical cross-sectional view of 
a form of fitting employed to house the valve as 
sembly and showing the latter installed therein. 
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view of the upper end of the assembly shown in 
Figure 3 and taken on lines 4-4 thereof. 
Figure 5 fragmentarily illustrates the valve as 

sembly shown in Figure 3 installed in the tubing 
without the fitting and modified to include fuid 
by-passes therethrough. 

Figure 6 is a lateral cross-sectional illustration 
taken on lines 6-6 of Figure 5. 

Figure 7 shows, in vertical section, the valve 
assembly illustrating the dual closure arrange 
ment and showing the ports positioned intermedi 
ate the cloSure elements. 

Figure 8 illustrates yet another and modified 
form of valve assembly and fitting therefor in 
stalled to Operate beneath the packer, parts of the 
assembly being shown in CrOSS-Section. 

Figure 9 fragmentarily illustrates a section of 
casing wherein a valve assembly is shown in 
cross-section adapted to regulate the flow of mo 
tivating fluids artificially introduced from above. 

Figure 10 is another cross-sectional illustration 
of a valve assembly, shown installed in a fragmen 
tary section of casing, wherein the motivating 
fluid may be paSSed through by-pass tubes. 

Figure 11 is a lateral cross-sectional view taken 
on lines f -l of Figure 10, and 

Figure 12 illustrates, in lateral cross-section, 
the valve arrangement shown in Figure 10 and 
on lines 2-2 thereof. 
A typical installation of the invention is illus 

trated in Figure 1 in which the valve assembly is 
shown interposed in a string of tubing f arranged 
concentrically within a string of casing 2. Figure 
1 also includes an illustration of the valve ac 
tuating mechanism installed at the earth's sur 
face and Suitably connected to the casing head 
3. This assembly will be presently described. 

Figures 3 through 12 show the valve assembly in 
slightly modified forms as applied to varying 
Conditions and requirements. 
An important object of the invention is that 

of providing a removable structure capable of be 
ing installed and withdrawn at will and it is there 
fore desirable to encase the operating element 
Within a cylindrical housing 4, such as that illus 
trated in Figures 3 and 7, and which is comprised 
of a head member 5, having a depending portion 
threadedly engaging the upper end of a cup re 
taining sleeve 6, the lower end of which threadedly 
engages a sleeve whose ends are swaged restrict 
ing the portion intermediate its ends and which 
is provided with ports 8 through the walls of the 
restricted portion between the Swaged ends of 
the member 7. The lowermost swaged end of the 

Figure 4 represents a lateral cross-sectional 55 latter threadedly receives the upper end of the 
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lowermost section 9 of the main housing 4 which 
is shaped similarly to the member 6. 
An integral quill portion O depends from the 

member 9 upon which a tail cap f l is threaded 
and Which is adapted to be received by the seat 
2 within which the valve assembly is restrained 

against upward displacement by a latch 3. The 
sleeve 6 and quill 0 of the members 5 and 9 
are each provided with a series of cups and rings 
4 and 5 above and below the swaged member i. 
The cups 4 provide a suitable seal within the 

sleeve 6 within which the main housing 4 reposes 
and Which is Supported within a cylinder con 
nected within the tubing string by swaged nip 
ples 18 and couplings 9 and 20. 
The sleeve 6 is supported within the cylinder 

ill by radially arranged brackets 2 and nipples 
22 which provide communications for air or gas 
pressures entering the valve assembly at a point 
adjacent to the annular chamber a afforded 
Within the sleeve S around the swaged member 
7. The nipples 22 extend through the walls of the 
cylinder 7 intermediate its ends, as illustrated 
in Figure 3. A rod 23 is arranged longitudinally 
through the main housing 4 of the valve assembly 
whose lower end is provided preferably with a pair 
of closure elements 24 and 25 having conical 
faces adapted to engage the tapered seats b and c. 
arranged within the swaged or central member 7 
between which the ports 8 are arranged. While 
two closure elements 24 and 25 are illustrated, 
the lowermost element 25 actually controls the 
passage of fluid and is somewhat larger than the 
upper member 24. Only the upper element 24 
may be employed if desired by eliminating the 
lower seat and substituting a plug or the like. A 
guide member 26 surrounds the rod 23 above the 
seat c and is perforated at d to permit the flow 
of fluids therethrough. 
The uppermost end of the rod 23 is provided 

with a fishing neck 27 which is apertured at e 
affording an eye into which the operating and 
retrieving cable 28 is connected. Ports 29 are 
provided through the head member 5 of the valve 
housing 4 for the upward passage of fluids there- . 
through. 

Figure 5 fragmentarily illustrates the central 
portion of the assembly showing the details of 
the closure elements 24 and 25 and their relation 
ship to the seats b and c and the manner in which 
the device is installed in a string of tubing omitting 
the cylinder 7 which forms a housing for the 
valve assembly such as that illustrated in Figure 
3. The member 7, in this modification, is identical 
with that shown in Figures 3 and 7 with excep 
tion to the fluid passages 30 extending vertically 
through the walls of the restricted portion of the 
member whose function will be presently de 
Scribed. A continuous passage of liquid is per 
mitted upwardly through the entire assimbly by 
reason of the passages 30 and will therefore elimi 
nate the necessity for the cylinder 7 which 
affords the by-pass for the liquids in the installa 
tion illustrated in Figure 3. 
The clearance around the lowermost end of 

the rod 23 projecting through the lowermost seat 
c is Such as to permit free passage of motivating 
fluids therearound when the closure 25 is raised 
from its seat so that pressures entering through 
the ports 8 may readily pass downwardly through 
the Seat c and upwardly through the by-passes 
30 to expel the liquid previously passed through 
the latter and reposing in the tubing above the 
assembly. In the structure shown in Figure 5 
gaS preSSures are admitted from Without the 
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2,275,346 
tubing through the ports 3 in the walls thereof 
from the annular chamber around the tubing 
within the casing 2 in the same manner as fluid 
pressures are introduced through the nipples 22 
in the structure illustrated in Figure 3. 

Referring to the detailed illustration of the 
valve aSScmbly, shown in Figure 7, it will be 
noted that the interior of the cap 5 is substantially 
Conical and is adapted to be engaged by an in 
tegral flange 32 on the lowermost end of the 
fishing neck 2 within which tine rod 23 is secured, 
the flange 32 functioning as a stop to eliminate 
the upWard movement of the rod 23 and to aid 
in withdrawing the assembly from the well. The 
flange 32 is of Such diameter as not to restrict the 
apertures 29 through the cap 5. The tail cap f, 
threaded to the lowermost end of the assembly, is 
also provided with openings 33 to admit the oil 
therethrough in its upward passage through the 
assembly. It is not necessary, when the structure 
shown in Figure 5 is employsid, to provide the 
apertures 33 in the tail cap f since the oil is by 
passed around the assembly and the sleeve 6, 
through the cylindrical housing , within which 
the valve is installed, as in Figure 3. 

Figures 8 through 12 disclose other forms of 
the as Gembly wherein the gas pressures utilized 
for motivating fluids and the oil is allowed to flow 
through and around the structure which, unlike 
the forms of the device illustrated elsewhere, is 
provided with by-passes affording communica 
tions between compartments formed within the 
annular Space around the tubing f within the 
cylinder 7. - 

The structures illustrated in Figures 8, 9 and 10 
embody a main housing 4 which differs, in some 
respects, from that shown in Figures 3 and 5 in 
that Some parts are eliminated. This housing, 
therefore, comprises a main body member 34 hav 
ing both ends threaded, the upper end of which 
receives the cap or head member 5 while the tail 
cap f is threaded to the lowermost end. The 
Cups and rings 4 and 5 are secured in position 
upon the upper portion of the body member 34 
by the head member 5 and upon the lower portion 
of the body member 34 by the tail cap f and each 
Set of the rings 4 and 5 bear against flanges 
35 integral with the body member 34 and which 
define an annuiar Space a around the latter be 
tween the upper and lower sets of cups and rings 
4 and 5 similar to the annular space a formed 
between the opposing ends of the swaged member 

illustrated in Figures 3 to 7. The tail cap 
shown in Figures 8 to 10 has preferably an open 
bore 36 permitting the free passage of gas pres 
Sures therethrough which, after entering through 
the by-passes 37, whose upper ends extend through 
a partition 38 surrounding the tubing within 
the cylindrical housing 7, communicate with the 
interior of the latter intermediate the ends of the 
Valve housing 4 through the annular chamber a 
previously described. It will be noted, however, 
that the cap or head member 5, illustrated in the 
modified forms cf the invention in Figures 9 and 
10, is not provided with the perforations 29 as in 
the form shown in Figures 3 and 7. 
The valve housing 4 is provided with ports 8 

at this point admitting the pressures to continue 
downwardly through the valve seat c. normally 
closed by the closure elements 25 integral with 
the punger 34, thence downwardly through the 
eductor tube 39 and out the lowermost end thereof 
rising around the latter, urging the oil lupWardly 
through the ports 40 in the ring or partition 4 
arranged around the tubing f near the lowermost 
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end thereof and into the tubing through ports 42 
above the valve assembly. 
Each of the arrangements of cups f4 and rings 

5 provides a seal within upper and lower liners 
43 within the tubing , to the lowermost of which 
is attached a conical Seat 44, similar to the mem 
ber 2 shown in Figure 3, receiving the tapered 
tail cap f l and serves to lock down the assembly 
in cooperation with the latch 3. 
The rod 23 is provided with an upper closure 

24 which normally closes an upper ported seat 
b, as in Figures 3 to 7, the purpose of the two 
cloSures and Seats being to provide a balanced 
Valve arrangement in Suring proper function in 
admitting and shutting off the pressures but the 
upper memb3r 24 may be dispensed with and a 
Stuffing box or guide substituted therefor if de 
sired. The upper end of the rod 23, as in the other 
Structures shown, is suitably attached to the 
fishing neck 27 and is adapted to be operated 
from the Surface through the cable or line 28. 
By reference to Figure 8 it will become apparent 

that the assembly just described is installed at 
the lowermost end of the casing 2 Within the 
tubular housing whose diameter approximates 
that intermediate the respective diameters of the 
tubing and casing 2 and is connected to the 
tubing by a fitting 45 in such a manner as to 
permit the tubing to extend downwardly there 
into. A portion of the length of the housing 7 
and the eductor tube 39 is threadedly attached to 
its lowermost end. 
The eductor tube 39 extends down into the 

lowermost end of the housing fT which is thread 
edly connected with another fitting 46 suspending 
another section of tubing . A packer 47 provides 
a Seal around the upper end of the housing 7 
within the lowermost end of the casing 2. This 
arrangement differs from that illustrated in Fig 
ure 1 in which the packer 47 is positioned below 
the valve assembly. 
The structures illustrated in Figures 8, 9 and 10 

are especially designed for installation below the 
packer 47 in the manner illustrated in Figure 8. 
Each of the structures illustrated in Figures 8 
and 9 and also in Figure 10 are housed within 
the tubular casing 7 which surrounds the lower 
most portion of the tubing string f by the 
fitting 45, previously described and shown in Fig 
lure 8, and which is substantially conical in form 
and is provided with ports 48 arranged through 

3 
By-pass tubes 52 form communications be 

tween the chamber within the lowermost end 
of the housing 7 and the compartment 49 in 
which the valve assembly is arranged in the 
tubing f which conducts gas or air pressures, 
introduced into the assembly for lifting the oil, 
downwardly to force the latter up into the tubing 
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string in the manner hereinbefore described. 
Such gas pressures are conducted through the 

housing 7 by passing the same through the ports 
48 in the fitting 45, shown in Figure 8, thence 
through the annular space. 53 Surrounding the 
tubing f within the housing 7 above the upper . 
ends of the by-pass tubes 3 extending through 
the upper partition 38 and downwardly forming 
a communication between the annular chamber 
53 and the annular space between the upper andi 
lower assemblies of cups 4 and rings 5 arranged 
upon the housing 4 of the valve assembly. The 
pressures are permitted to enter the valve as 
sembly through the ports 8 arranged in the hous 
ing 4 directly opposite the point of entry of the 
by-pass tubes 37 in the chamber a. The ports 
8 are arranged between the valve seats b and c, 
the motivating fluids being admitted downwardly 
through the Seat c when the closure 25 is raised, 
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the top thereof and which permit the passage . 
duWinWardly of motivating pressures, such as gas 

, or air, introduced from the earth's surface 
through the housing 7. 

Referring now to Figure 10, it will be noted 
that the valve assembly herein described is re 
movably enclosed within that portion of the tubing 
which projects into the housing 7 and is sup 

ported therein by the upper and lower parti 
tions 38 and 4 providing an annular closed com 
partment 49 therebetween, similar to that illus 
trated in Figure 9, through which the oil is by 
passed around the valve assembly, its progress 
being upwardly into the tubing and outwardly 
into the Compartment 49 through ports 50 in the 
walls of the tubing , returning to the tubing 
through the ports 42 arranged above the valve 
assembly and identical with those illustrated in 
Figure 9, a partition or plug 5 being positioned 
in the tubing immediately above the ports 50 
in the lowermost end of the compartment 49 
di: ;ting the fluid outwardly through the ports 
5 as described. 
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thence through the tail cap and the by-pass 
tubes 52 to a point below the lowermost end of 
the eductor tube 39 to expel the oil in the manner 
previously described. 

Obviously, the valve assembly shown in Figure 
10 is identical with that shown in Figure 9 with 
exception to the addition of the lowermost by-pass 
tube 52 extending through the lower partition 4 
as well as the addition of the partition or plug 5f 
in the tubing section . The ports 50 arranged 
below the partition 5 are also a feature which 
is not included in the structure illustrated in Fig 
ure 9. 
The principal difference, therefore, between 

these two structures, illustrated in Figures 9 and 
10, is functional, i. e., in the first instance, the 
motivating fluids, air or gas pressures, are intro 
duced into the annular chamber 53 above the valve 
assembly and downwardly through the by-pass 
tubes 37, through the valve assembly and the 
eductor tube 39 forcing the oil upwardly around 
the outside of the latter and through the ports 40 
in the partition 4, thence upwardly through the 
ports 42 and into the tubing f. In the second 
instance, the structure shown in Figure 10, gas 
preSSures, upon being introduced into the annular 
chamber 53, pass downwardly through the by 
paSS tubes 37, through the valve assembly, thence 
through the tubes 52 below the latter forcing the 
oil exteriorly of the tubing into the latter and 
upwardly through ports 50, the annular com 
partment 49, the ports.42 into the tubing . . 

It must be borne in mind that the structures 
just described are designed for use below the 
packer 47 and therefore function differently from 
the forms of the invention exemplified in Figures 
1 and 3 which are adapted to be employed above 
the packer 4, as shown in the diagrammatic ill 
lustration in Figure 1. In this instance, gas pres 
Sures are introduced exteriorly of the cylindrical 
housing 7 through the valve assembly and up 
Wardly through the tubing while the oil proceeds 
upwardly from the source around the valve as 
sembly, thence upwardly through the tubing 
string. 
The modification illustrated in Figure 5, pre 

viously described, also differs in function from the 
other structures shown in that both oil and gas 
pass upwardly through the passages 3 extending 



4. 
vertically through the member 7. As the oil rises 
into the tubing it is permitted to pass upwardly 
through the passages 3 forming a column above . 
the assembly and, when the valve is operated from 
above, gas pressures are admitted through the 
lower seat c, after entering the ports 8 and 30 in 
the walls of the member 7 and the tubing , thence 
upwardly through the passages 3 to expel the 
liquid column above the assembly. 
In each instance the structures are mechanically 

or manually manipulated from the earth's surface 
through the medium of the cable 28 suspended 
through the tubing from a pulley 54 supported 
above the casing head 3 in the manner illustrated 
in Figure 1. An assembly comprising an outlet 
pipe 55, connected with the tubing , and an ex 
tending portion 56 of the tubing upon whose 
upper end is attached a stuffing box. 57 through 
which the cable 28 is operated. The pulley 54, to 
gether with other operating paraphernalia, which 
will be presently described, is supported by the 
member 56 by a bracket 58. 
The valve assembly is actuated preferably by 

a time operated mechanism 59 comprising a driven 
rotor 60 having fingers 6 adapted to depress a 
spring tensioned stem 62 of a valve 63 connected 
into a gas or air supply line 64 from a compressor 
or reservoir (not shown). 
connected into the main pressure Supply line 65 
Which communicates with the interior of the 
casing 2 to Supply pressure through the valve 
assembly to the liquid below. Suitable shut-off 
valves 66 are provided for cutting of the supply 
of motivating fluids through the lines 64 and 
65. 
The valve assembly 59 illustrated in Figure 1, 

functions to regulate pressures entering a cylinder 
67 in which is operatively arranged a piston 68 
which is normally retained in its uppermost po 
sition by a spring 69 surrounding a guide stem 
70 connected to the piston 68, as shown in cross 
section in Figure 1, while the uppermost end 
of the piston 68 is secured to the end of the cable 
28 opposite the valve assembly. Thus, pressure 
entering the cylinder 67 depresses the piston 68 
in a Sudden movement Operating the valve as 
Sembly below through the cable 28 which is con 
nected to the rod 23 of the valve assembly through 
the eye e in the upper end thereof. The piston 
is permitted to rise again in the cylinder 67, 
aided by the spring 69, as the pressure in the 
cylinder 67 is exhausted through a relatively 
Small port'? whose diameter may be varied 
according to the speed with which it is desired 
to cause the valve assembly to function after the 
same has been suddenly operated by the depres 
sion of the piston 68 in the manner previously 
described. It is obvious, however, that other 
modes of Operation of the valve assembly may be 
provided, that illustrated and described herein 
being only one form of actuating mechanism. 
A modified form of the cylinder 67 and the 

p'ston 68 is shown in Figure 2 in which the piston 
is adapted to move upwardly when pressure is 
introduced through the pipe 64 against a tension 
spring 69 to permit the valve to close instead of 
opening the same as would be the function of 
the structure shown in Figure 1. The pressure 
is allowed to be exhausted from the cylinder 67 
through the port arranged in the bottom 
thereof to permit the piston 68 to assume its 
normal position. 
While the Weight of the member 2 on the 

rod 23, illustrated in Figures 3, 5 and 6, is be 

The line 64 may be 
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2,275,346 
tion of the valve assembly, additional 
may be applied to the uppermost end of 
23 or to the cable 28 and jars (not shown 
also be employed to aid in the installation or re moval of the assembly if such procedure, is 
deemed expedient. is at 
As previously pointed out, the principal object of the invention is to provide a removableyale 

assembly affording a medium throughwich oil 
may be produced by gas lift methods and wherein 
the lifting fluids are introduced from the earth's surface into the casing surrounding the tubing 
string and to cause the operation of they've admitting the lifting fluids into the tubing sting, 
after the column of oil is flowed th 
intervals which may be determined acco 
the individual requirements of each we 
In removing the assembly from the ? 

necessary only to detach the upper end of the 
cable 28 from the piston 68 and secure the sam 
to a suitably powered winch, or the like, by whic 
the device can be drawn upwardly from 
or lowered thereinto at will. ? ?ti 

Obviously, the oil may flow into the wellm 
freely in some instances than in others and gör 
Scquently it is desirable to regulate or fix the 
intervals of operation of the valve accordingly, 
For example, after the hourly productio ?? ?? ? 
particular well has been determined the 
ing mechanism at the earth's surface ma 
accordingly So as to actuate the valve 
the lifting fluids into the column at Such 
tervals as may be consistent with the ? 
which has been previously introduced 
tubing. Thus, the allowable accredited 
particular well may be produced in a 
period of time, that is, the shortest period of 
time necessary to produce the allowable provided 
the maximum of oil is flowed into the tibing 
during Such period. s 
Another object of the invention, as's 

manifest in the provision of a valve : 
permitting the downward flow of motivating fluid 
pressures to displace the oil upwardly into the 
tubing and thereby provide a standing collinn 
of fluid of lesser height and thus minimizing"the 
back pressure on the formation resulting in greater recovery of fluid per cycle of operation 
than could be secured by creating such column 
within the smaller diameter tubing and which 
may be raised to the earth's surface by admit 
ting lifting pressures through the valve assembly 
into the tubing to discharge the oil column there 
from. .?? 
Although the invention has been described 

with great particularity, it is manifest that cer 
tain changes and modifications may be resorted 
to from time to time by those skilled in the 
art and Such changes and modifications somade 
and which may be considered as falling within 
the Spirit of the invention may also be considered 
as Coming within the scope of the appended 
claims. -ø ?- ? .?? ( . ' ~ ' ~? $ $- ?“• :-“? 

What is claimed is: . * : 
1. In combination with a string of tubing; and 

casing in an oil well, a removable valve, adapted 
to be positioned in the said tubing, the said valve 
comprising a tubular housing and havingia valve 
rod Operatively arranged therethrough, alve 
closure element connected to the said:rodása 
valve seat, ports arranged in the said seat...and 
in the walls of the said housing providing.com 
munications through the said valve and the said 

lieved to be sufficient to insure the proper func 
housing exteriorly of the said housing and the 
space interiorly of the said tubing admitting 
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diameter than the first named tubing forming 
a chamber attached to and surrounding the lower 

pressure fluid to the said tubing above the said 
valve through the said valve seat, means com 
prising flow passages providing communications 
between the said valve housing and the said 
casing exteriorly of the said tubing, means con 
nected from the earth's surface to the said rod 
providing an operating means for the said valve, 
and means actuating the said operating means 
at predetermined intervals. 

2. In a string of tubing arranged within an oil 
well casing in an oil well, a removable valve for 
admitting motivating fluids for lifting oil com 
prising a tubular housing having a rod arranged 
therethrough, a valve element attached to the 
said rod, a valve seat receiving the said valve, 
communications through the said seat with the 
space interiorly of the said tubing for admitting 
pressure fluid to the said tubing above the said 
valve, communications comprising flow passages 
between the said tubing and the said casing and 
communicating with the first named communica 
tions, and means at the earth's surface connected 
to the said rod operating the said valve at pre 
determined intervals interrupting the flow of the 
Said fluids through the said communications. 

3. In combination, a string of tubing and cas 
ing in an oil well, a fitting interposed within the 
said tubing string, a removable housing arranged 
within the said fitting, a valve rod operatively 
extending through the said housing having clo 
sure elements thereon, apertured valve seats 
adapted to receive the said closure elements, pro 
viding communication through the Said housing 
with the interior of the said tubing, communica 
tions through the said housing with the space 
interiorly of the said fitting between the said 
apertured seats, passages between the said fitting 
and the said casing providing communication 
with the first named communications, time con 
trolled means at the earth's surface Operating 
the said valve rod interrupting the flow of gas 
through all of the said communications and 
means forming a connection between the said 
time controlled means and the said valve rod. 

4. In apparatus for raising liquids from a well, 
a well casing, a tubing extending into the said 
casing, a portion of the said tubing extending 
below the said casing, sealing means between 
the said tubing and the said casing, a chamber 
attached to the said tubing extending through 
the sealing means and depending therebelow, 
a partition located transversely in the said cham 
ber and around the said tubing forming separate 
chambers thereabove and therebelow, communi 
cations between the chamber below the partition 
and the interior of the tubing, conduits providing 
communications between the interior of the tub 
ing and the chamber above the partition, an ob 
struction in the tubing below Said last named 
communication, a second partition located trans 
versely in the said chamber below the first named 
partition surrounding the tubing therein and 
integral therewith, conduits providing communi 
cations between the interior of the tubing and the 
chamber below said lower partition, apertures 
providing communications between the interior 
of the tubing below the obstruction and the 
chamber above the second partition and a valve 
removably mounted in the said tubing above 
the obstruction controlling the admission of gas 
into the said tubing through all of the said 
communications. 

5. In an apparatus for lifting fluids from a well, 
a well tubing extending into the well, a casing 
in the said well, a section of tubing larger in 
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5 

end of the said tubing, a packer arranged around 
the said second named tubing section forming 
a compartment therebelow, ports in the upper 
Walls of the said chamber communicating with 
the said casing, a section of well tubing extend 
ing into the said chamber, paSSages comprising 
conduits arranged through the said chamber into 
the said tubing suspended therewithin forming 
communications between the said tubing and the 
said casing providing means Supplying pressure 
gas to the section of tubing within the said cham 
ber, a removable valve having an apertured seat 
and closure therefor mounted in said section of 
tubing within the chamber for controlling admis 
sion of such gas into the tubing, means admitting 
well fluid to the tubing through said valve, and 
timed controlled means at the earth's Surface 
having a cable connected with the said valve for 
operating the same to expel the well fluid 
accumulated therein. 

6. In an oil well having a casing and a string 
of tubing, the combination of a surface inter 
mitting device including an operating line com 
prising a valve structure located within the tub 
ing having an apertured seat and a closure there 
for, the said closure connected to the said line 
and adapted to be operated thereby admitting 
gas through the said seat, means connected in 
the said tubing comprising a by-pass chamber 
receiving the said valve structure, means com 
prising conduits arranged within the chamber 
conducting the gas through the valve structure 
into the lower section of the said well tubing 
for forcing oil accumulated within the bottom of 
the well upwardly through the said by-pass 
chamber around and into the said tubing above 
the said valve structure. - 

7. In an oil well having- a casing, a string of 
tubing and a packer, the combination of a gas 
controlling valve having an apertured seat ar 
ranged within the string of tubing beneath the 
packer, a section of well tubing of larger dia-. 
meter surrounding the portion of the said tubing 
encasing the said valve and supported by the 
said tubing forming a chamber, ports in the Said 
tubing providing communications exteriorly 
thereof with the said chamber, by-pass tubes pro 
viding inlets for gas through the said valve into 
the said tubing, closure means cooperating with 
the said seat and normally closing the Said valve, 
means providing passage of well fluid from the 
tubing string below the said valve and into the 
tubing above the latter, and means Operated from 
the earth's surface actuating the closure means 
for the said valve, 

8. In an oil well having a casing, a string of 
tubing and a packer, a valve for controlling gas 
pressures in the oil well adapted to be removably 
disposed in the said tubing, an apertured seat in 
the said valve, a tubular fitting suspended by and 
around the said tubing forming an annular Com 
partment therewithin through and below the said 
packer, ports in the upper walls of the said Com 
partment admitting pressure fluid thereinto, com 
munications between the said compartment and 
the interior of the said tubing through the said 
valve providing for the passage of gas there 
through, means normally closing the said Valve 
interrupting passage of the said gas, means per 
mitting the flow of well fluid into the said tubing 
around and above the said valve from the bottom 
of the well and means at the earth's surface in 
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termittently operating the said valve closing 
e8.S. 
9. In combination with a string of tubing, a 

casing and a packer in an oil well, a gas lift valve 
assembly including a fitting supported by and en 
bracing the lower end of the said tubing and ex 
tending through the said packer, the said fitting 
having partitions therein forming multiple com 
partments, a normally closed control valve remov 
ably supported in the said tubing within the said 
fitting, ports providing communications conduct 
ing gas pressures through one of the Said com 
partments and the said valve into the said tubing, 
means admitting oil into the tubing around the 
said valve through others of the said compart 
ments, and means intermittently operating the 
Said valve. 

10. The combination of a surface controlled gas 
lift valve with a string of tubing, a casing and 
a packer in an oil well comprising a fitting sup 
ported by and embracing the lower end of the 
said tubing and extending downwardly through 
the said packer forming a separate chamber, a 
normally closed valve assembly removably ar 
ranged within the lower end of the said tubing 
within the said chamber forming a compartment 
therebelow in the said tubing, communications 
providing oil passages through the said chamber 
around the said valve and into the said tubing 
above the said valve assembly, communications 
between the compartment below the Said valve 
and the tubing thereabove admitting gas pres 
sures from the casing through the said chamber 
and the said valve assembly when the latter is 
opened, and means intermittently actuating the 
said valve assembly. 

11. The combination of a surface controlled 
gas lift valve, a string of tubing, a casing and a 
packer in an oil well comprising a fitting con 
nected to and supported by the said tubing string, 
a normally closed valve assembly removably sup 
ported within the said fitting, oil flow passages 
through the said fitting around the said valve, 
communications between the said fitting and 
the casing through the said valve admitting gas 
pressures into the said tubing, and means inter 
mittently operating the said valve. 

12. The combination of a gas lift valve, a string 
of tubing, a casing and a packer in an oil well 
comprising a tubular fitting Supported by and 
embracing a portion of the said tubing and ex 
tending through and below the said packer, par 
titions in the said fitting providing multiple com 
partments, a normally closed valve assembly in 
cluding a housing supported within the said tub 
ing and the said fitting, ported seats in the said 
valve assembly and ports in the said housing pro 
viding a Communication therethrough between 
the tubing and the said fitting, conduits provid 
ing communications between certain of the said 
compartments and the said valve admitting gas 
pressures from the casing therethrough, ports 
providing communication through another of the 
said compartments admitting the passage of oil 
upwardly around the said valve and into the 
said tubing, and means intermittently actuating 
the said valve. 

13. In combination with a string of tubing and 
a casing in an oil well, a valve assembly for con 
trolling the admission of gas under pressure into 
a liquid column in the tubing including a housing 
having external sealing surfaces for engaging the 
inner walls of the tubing and having lateral 
openings between said sealing surfaces through 
its walls in communication with a source of gas 
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under pressure exteriorly of the said tubing and 
open well fluid passages at its upper and lower 
ends respectively and valve means mounted with 
in said housing for controlling pressure fluid 
through said lateral openings, timed means at 
the earth's surface for Operating the said valve, 
the said timed means including a pressure ac 
tuated piston, means intermittently applying 
pressure to the said piston, and a wire line form 
ing an operative association between the said 
piston and the Said valve. 

14. In combination with a string of tubing and 
a casing in an oil well, a removable surface con 
trolled gas lift valve comprising a fitting Con 
nected to and supported by the said tubing string 
within the said casing, a packer Surrounding the 
said fitting forming separate Compartments in 
the said casing, a valve assembly removably sup 
ported within the said fitting, uninterrupted oil 
flow passages through the said fitting communi 
cating with the tubing above and below, com 
munications between the said fitting and the 
Casing through the said valve admitting gas pres 
Sures into the Said tubing from the Compartment 
in the casing below the Said packer, and means 
including a timed operating piston and a cable 
connecting the said piston with the said valve 
intermittently operating the said valve. 

15. In combination with a conduit for remov 
ing liquids from a well, said conduit having a 
lateral opening therein in Communication with 
a source of gas under pressure, a valve adapted to 
be lowered into said conduit and operated from 
the surface for controlling flow through said 
Opening and having a part adapted to removably 
seat within said conduit and to form a sealed 
Connection with the inner end of said opening 
when so seated, and timed means at the earth's 
Surface for actuating the said valve. 

16. The combination of a wire line controlled 
gas lift valve, a string of tubing, a casing and a 
packer in an oil well comprising a fitting con 
nected to and supported by the said tubing string, 
a valve assembly removably supported within the 
Said fitting, a housing for the said valve assembly, 
oil flow passages vertically disposed through the 
Said housing around the said valve assembly com 
municating with the tubing above and below the 
said valve assembly, communications between the 
said fitting and the casing through the said valve 
admitting gas pressures into the said tubing, and 
means intermittently operating the said valve. . 

17. In combination, a well casing, a well tubing 
Within and extending below the well casing, means 
interposed in the lower end of said tubing for 
Supporting a valve, a valve for controlling gas 
pressures through the said valve supporting 
means Supported in the said means, means for 
by-passing a fluid flowing through said tubing 
around said means and the said valve, means 
forming a seal between said casing and said tub 
ing above said by-pass means, and means for 
conveying gas under pressure from said casing 
past said sealing means to said valve supporting 
means intermediate the ends of said by-passing 
means. 

18. In an automatic flow valve adapted to be 
removably installed in an oil well, the combina 
tion with a casing and string of tubing, a fitting 
interposed in the said tubing String, a valve hous 
ing concentrically supported within the said fit 
ting, openings in the top of the said housing 
forming communication with the said tubing, a 
rod operatively arranged within the said housing, 
an apertured seat in the said valve housing and 
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closure means carried by the Said rod Cooperat 
ing with the said seat, communications through 
the walls of the said housing and the said fitting 
for the passage of pressure fluid from the Said 
casing to the said tubing through the Said aper 
tured seat and the said housing, the said com 
munications adapted to be closed by the Said 
closure means, and means at the earth's surface 
intermittently operating the said rod. 

19. In apparatus for automatically controlling 
gas in ejecting oil from oil wells, the combination 
with a casing and a string of tubing having a 
fitting interposed therein, a removable valve 
assembly disposed in the Said fitting comprising 
a housing, openings in the top of the Said housing 
into the said tubing, a rod operatively arranged 
through the said housing, closure elements ar 
ranged on the said rod, ported seats for the Said 
closure elements adapted to be closed thereby, 
ports through the walls of the Said housing be 
tween the said seats providing Communication 
between the said tubing and casing through the 
said housing, and means operated from the 
earth's surface actuating the said rod and closure 
elements. 

20. A wire line operated valve unit comprising 
a housing adapted to be lowered into a well tub 
ing and positioned therein adjacent its lower end, 
the combination of a well tubing having gas pas 
sage means through the walls thereof, a valve rod 
in said housing extending through the upper end 
thereof, inlets in the said housing for receiving 
gas from the said passage means in the said 
tubing, paSSages extending from the said inlets 
through the said housing, valve means in said 
housing in association with the said stem for 
opening and closing said inlets, a vire line sus 
pended from the surface of the well within the 
said tubing, a tool attached to the lower end of 
said line having association with the extending 
portion of the said valve rod, a stuffing gland on 
the top of the said tubing exteriorly of the well, 
and affording gas tight passage of the said line 
therethrough, a cylinder attached to the said 
tubing and a piston within said cylinder asso 
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ciated with one end of the said line, means to 
alternately raise and lower said line in said tub 
ing by movement of said piston whereby said 
tool and wire line valve are operated within the 
said tubing controlling passage of gas into the 
said well tubing through the gas passage means 
in the Walls of said tubing. 

21. Apparatus for removing fluid from Wells in 
combination with the tubing and casing in a well 
comprising a fitting attached to the lower end of 
said tubing, a packer attached to said tubing and 
Sealing against the Walls of the said casing form 
ing a reservoir for a pressure fluid thereabove, 
means to seal the top of said casing and reser 
Voir, a port through the walls of Said fitting hav 
ing communication with the interior of said tub 
ing and the said reservoir, means to supply a 
pressure fluid to said reservoir at the top thereof 
whereby well fluid confined in said reservoir is 
forced through Said port into said tubing, means 
in said tubing below said fitting preventing back 
flow of fluids into the well, a valve adapted to be 
lowered into said fitting through said tubing and 
controlling passage of pressure fluid through said 
port and means at the earth's surface for actu 
ating Said valve, said valve having passages 
therethrough for well fluid rising in said tubing. 

22. A well flowing apparatus including a well 
tubing, a housing capable of being lowered into 
the said tubing and operatively located therein 
adjacent its lower end, gas passage means through 
the Wall of the said tubing, a stem within the 
said housing and extending through an end 
thereof, inlets in the said housing for receiving 
gas from the said passage means, passages within 
the Said housing extending from the said inlets 
to the interior of the said tubing, valve elements 
On the Said stem for opening and closing the 
said inlets, a wire line extending through the said 
tubing and operatively connected to the said 
stem, packing means at the upper end of the said 
tubing enclosing the said wire line, and time con 

... trolled means for operating the said wire line. 
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