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This invention relates to valves and more particularly
to gas lift valves.

An object of this invention is to provide a wireline
gas lift valve having a pilot valve controlled motor piston
which opens the main valve when pressure thereacross is
unbalanced and in which pilot gas is exhausted through
the main valve seat and the bleed passage commonly
associated with pilot operated gas 1ift valves is upstream
of the pilot valve seat.

Another object is to provide a wireline gas 1ift valve
as in the preceding object in which the main valve mem-
ber is characterized by snap action in moving to both
open and closed positions.

Another object is to provide a gas lift valve as in the
preceding object wherein a full open valve seat is provided
when the main valve member is in open position.

Other objects, features and advantages of the invention
will be apparent from the drawings, the specification and
the. claims.

‘In the drawings, wherein an illustrative embodiment
of this invention is shown, and wherein like reference
numerals indicate like parts:

FIGURE 1 is a view in section through a well casing
and tubing and showing a valve constructed in accord-
ance with this invention in the side pocket of the tubing,
said valve being shown partly in elevation and partly in
cross . section;

FIGURE 2 is a view in vertical cross section through
the lower portion of the valve shown in FIGURE 1;

FIGURE 3 is a schematic view showing the main and
pilot valve in closed position;

FIGURE 4 is a view similar to FIGURE 3 showing
the main and pilot valves in open position; and

FIGURES 5 and 6 -are views along the lines 5 and 6
of FIGURE 2, respectively.

In the drawing the numeral 19 indicates a section of
a well casing. Positioned within the well casing is a
tubing 11 having an off-set or side pocket portion 12 in
which a wireline gas lift valve such as the valve V may
be landed in the conventional manner. The side pocket
12 has a fluid inlet 13 therein for conducting fluid from
the tubing casing annulus into the side pocket 12. An
outlet 14 is provided between the side pocket and the
tubing wall proper to conduct fluid passing through the
valve V to the interior of the tubing 14.

The valve V is provided with the usual fishing neck
15 at its upper end whereby a wireline may be connected
to the valve to run it into position or remove it from
the tubing.

The valve V is provided with spaced packing 16 and 17
which seal between the valve and the side pocket 12 to
define an intermediate section of the valve V indicated
generally at 18.

The valve V includes a housing which is formed of
several sections which are threaded or otherwise secured
to each other. Beginning at the lower end of the valve
the bottom cap 19 is secured to the back check adapter
21 immediately thereabove. The back check adapter is
in turn secured to the piston housing 22 which is in turn
secured to the pilot adapter 23. Above the pilot adapter
23 a bellows and spring housing 24 is provided which is
closed at its upper end by a top cap 25.

The lower outer seal 17 is carried about the adapter 21
and the upper seal 16 is carried about the pilot adapter 23.
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A main gas passageway is provided through the housing.
This main gas passageway has its inlet 26 in the inter-
mediate portion of the valve 18 defined by the upper and
fower seals. The main gas passageway also includes the
bore 27 through the adapter 21 and the outlet of the
main gas passageway is provided at 28 in the lower cap.

A valve seat 29 is provided at the upper end of adapter
21 and surrounds the main gas passageway.

A main valve member 31 cooperates with the main
valve seat and controls flow through the main gas passage-
way.

Above the main valve member a boss 32 is provided

which is carried by the housing. Tt will be noted that
the boss 32 is a lower extension of the pilot adapter 23.
The boss 32 has an outer cylindrical surface 33 which is
concentric with the bore 34 through the tubular housing
to provide an annulus between the boss and bore.
" A motor piston 35 for controlling movement of the
main valve member is provided in said annulus and has
a sliding seal with the housing provided by annular seal
member 36 and a sliding seal with the boss provided by
O-ring 37. '

The lower face of the piston 35 is exposed to the main
gas inlet 26 for purposes which will appear hereinafter.

Means are provided for connecting the motor piston
35 and the main valve 31 together and may be provided
by a lower extension 354 on the motor piston 33.

In order to provide for fluid communication through
the valve member and motor piston, a passageway is pro-
vided by bores 38 and 39. The bore 32 has a counter-
bore section 39¢ which is in sliding engagement with the
outer cylindrical surface 33 of boss 32.

" In order to permit fluid to pass through the piston and
main valve, the boss 32 has a bore 41 therethrough which
communicates with the passageway in the motor piston.

For purposes of controlling flow through the boss 32,
the upper end of passageway 41 is provided with a pilot
valve seat 42 with which a pilot valve member 43 co-
operates to control flow through the pilot valve seat.

A pilot gas passageway is provided between the pilot
valve seat and the intermediate section of the housing.
This passageway includes a bore 44 in the boss, lateral
ports 45 in pilot adapter 23 and lateral ports 46 in the
piston housing 22.

The upper end of bore 44 is sealed by seal member
47. ‘This seal member has a bore 48 therethrough in
which the valve stem 49 of the pilot valve member 43 is
mounted for reciprocation.

A bleed passage is provided in the pilot gas passageway
between the inlet ports 46 and the pilot seat 42 by a small
passage 51 in seal 47. As will later appear, this bleed
passage provides a pressure drop thereacross when the
pilot valve member is in open position.

In order to establish fluid communication between the
pilot gas passageway and the upper endwise face 35a
of piston 35, a plurality of ports 52 are provided in boss
32 and establish communication between the exterior of
the boss and the bore 44 therein. It will be noted that
these ports are located between the pilot valve seat 42
and the bleed section 51.

Connected to the pilot valve stem 49 is a pressure re-
sponsive motor means for moving the pilot valve member
between open and closed position. This motor means
may include the bellows 53 and a spring 54. The motor
means is exposed to the pressure within the casing tubing
annulus. This pressure reaches the motor means by
passing from the pilot gas inlet 46 upwardly through the
bore 55 in pilot adapter 23 to the bellows housing 24.

In operation it will be assumed that the valve is set
to have a closing pressure of 550 p.s.i. and an opening
pressure of 600 p.s.d.
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As the casing pressure builds up to 600 p.s.i., its effect
on the effective area of the pilot bellows overcomes the
spring force and the pilot valve member 43 is moved to
open position. Since the bleed 51 is located upstream
of the pilot valve seat, the casing pressure that was pre-
viously effective on the upper endwise face 35a of the
motor piston 35 is discharged through the open pilot valve
seat 42. The discharge pressure passes through the motor
piston 35 and main valve 31 and is discharged through
the main gas outlet 28. The pressure in the housing
below the seal 47 and above the motor piston is thus re-
duced to tubing pressure as the pressure fluid therein is
discharged. Of course, the bleed 51 is sized such that
the pressure on the upper face of motor piston 35 and be
discharged through the main valve member faster than it
comes through the bleed 51.

The dissipation of casing pressure from the chamber
above the motor piston 35 causes an unbalancing of the
forces acting upon the motor piston 35 since the under-

side of the motor piston is exposed to casing pressure 2

through the main gas passageway inlet 26. Upon this un-
balancing of the forces, the main valve member snaps to
open position and allows the lift gas to pass through the
main passageway through the main valve seat 29 and
out the main gas outlet 28 into the tubing string to lift
the oil therein to the surface. )

In the closing cycle the casing pressure is lowered to
550 p.s.d., at which time the effect of the casing pressure
upon the effective area of the pilot bellows is overcome

by the spring force thus allowing the pilot valve to close. §

When the pilot valve 43 closes, it allows the pressure
in the chamber below the bleed 51 and above the pilot
valve seat to equalize with casing pressure, thus balancing
the forces acting across the motor piston. At this time
the spring 56 which acts upon the endwise face 354 of
motor piston 35 starts the main valve toward closed posi-
tion. When the main valve nose starts into the main
valve port, the flow of lift gas past the main valve snaps
the main valve onto its seat where it is retained by casing
pressure until the next time the pilot valve opens. While
the spring 56 is desired, it is not essential, as the flow of
lift gas past the main valve will tend to move it towards
closed position. The use of the spring provides a more
positive action, however, and it is preferred.

The foregoing disclosure and description of the inven-
tion is illustrative and explanatory therecof and various
changes in the size, shape and materials, as well as in
the details of the illustrated construction, may be made
within the scope of the appended claims without depart-
ing from the spirit of the invention.

What is claimed is:

1. A gaslift valve comprising, a tubular housing, spaced
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seal means on the exterior of the housing defining there-
between an intermediate section of the housing, a main
gas passageway through the housing having an inlet in
said intermediate section and an outlet outside said inter-
mediate section, a valve seat in said main gas passageway,
a main valve member cooperable with the valve seat to
‘control flow through the passageway, a boss carried by the
housing and having an outer cylindrical surface concen-
tric with the bore in said housing to provide an annulus
therebetween, a motor piston in said annulus sealingly
engaging said housing and cylindrical surface and having
one endwise face exposed to said inlet, means connecting
said valve member and piston together, a passageway ex-
tending through said valve member and piston and con-
necting means, a passageway extending through said boss
and in fluid communication with the passageway through
said piston, a pilot valve seat in said boss passageway, a
pilot valve member cooperable with said pilot valve seat
to control flow therethrough, a pilot gas passageway be-
tween said pilot valve seat and said intermediate section
of the housing, said pilot gas passageway having a bleed
section providing a pressure drop thereacross when the
pilot valve member is in open position, means establish-
ing fiuid communication between the other endwise face
of said piston and said pilot gas passageway between said
bleed section and said pilot valve seat, and pressure re-
sponsive motor means for moving said pilot valve mem-
ber between open and closed positions.

2. The valve of claim 1 wherein the boss has a bore on
the side of the pilot valve seat remote from the boss pas-
sageway forming a part of the pilot gas passageway, a
seal is provided across said bore with a small opening
therethrough to provide said bleed section of the pilot
gas passageway, and port means in the boss opens into the
bore and provides means for establishing communica-
tion between the pilot gas passageway and said piston.

3. The valve of claim 1 wherein the boss has a bore
on the side of the pilot valve seat remote from the boss
passageway forming a part of the pilot gas passageway, a
seal is provided across said bore with a small opening
therethrough to provide said bleed section of the pilot
gas passageway, port means in the boss opens into the
bore and provides means for establishing communication
between the pilot gas passageway and said piston, and a
connecting stem extends through said seal and intercon-
nects said motor means and said pilot valve member,
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