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and angular nipple 23. The admitted lifting fluid 
wil lift the well liquid within said tubing to the 
surface in the usual manner. The main valve 25 
wil remain open as long as the pressure acting 
upon the pilot bellows 44 is suficient to hold the 
pilot valve open against the pressure of the Spring 
48a. However, when the fluid pressure in the cas 
ing drops below the pressure of the Spring 48a 
the pilot valve closes to again permit equalization 
of pressures across the main bellows 30, Whereby 
the main valve 25 is again seated. m 
As has been explained, the combined Cross 

sectional area of the inlet openings 24 is greater 
than the cross-sectional area of the admission 
port 22; this, together with the fact that the ex 
ternal area of the bellows exposed to the pressure 
is also greater than the cross-sectional area of 
the admission port assures that the Valve 25 will 
be quickly opened to a wide-open position because 
the pressure acting on the bellows will not be 
reduced immediately following the initial opening 
of said walve. Further, as the valve 25 moves to 
its upper open position, as shown in Figure 3, it is 
out of the direct line offlow of the admitted lifting 
fluid, whereby said valve forms no restriction to 
the flow and is not subjected to “cutting out” or 
excessive wear caused by contact with the fiOWing 
fluid. -. 

Aithough ia bellows has been found Satisfactory 
as the operating medium for the main valve 25, 
the invention is not to be limited to such bellows 
and in Figure 7, a modified form of the invention 
is ilustrated. In this form, a co-axial cylinder 
So is mounted within the lowermost section of 
the device, Said cylinder having its upper end 
surrounding and secured to the depending collar 
3i. A piston 6f is slidable within the cylinder 
and is normally urged downwardly therein by a 
relatively light coiled spring 62. A valve stem 63 
is secured to the lower end of the piston and has 
the main valve 25 attached to its lower end, 
whereby movement of the piston within the cylin 
der lowers and raises the main Valve 25 With re 
spect to its seat. 
The operation of this form of the invention is 

obvious, the piston being actuated by pressures 
in the same manner as the bellows 30 is Operated. 
The upper end of the pistonis exposed to the lift 
ing fluid pressure through the passage 32 and 
counterbore 2 , while the lower end of Said piston 
is subjected to the same pressure. Thus, pres 
sures across the piston are equalized and the coil 
spring 62 holds the valve 25 seated. When the 
pilot walve 33 is opened, the pressure acting 
against the upper end of the piston is released, 
whereby the piston is moved upwardly by the 
pressure exerted againstits lower end. Such up 
ward movement of Said piston Will lift the main 
valve 25 to open the admission port 22 and admit 
gas into the Wel tubing. 
Asilustrated in Figures 1 to 5, each valve device 

is constructed of the three sections 7, 18 and t9 
which are connected to each other to form a cOm 
plete unit. The section f 8 has connection With 
the tubing through the nipple 36 while the lower 
section I9 is also connected to said tubing by the 
angular nipple 23. Because of the double connec 
tion with the tubing, it may be more desirable to 
divide the device into tWo units and Such an ar 
rangement is shown in Figure 6. In this instance, 
the sections IT and 18 form an upper unit C and 
the Section t9 forms a lower unit D. The units 
are each mounted individually on the Well tubing 
l by the nipples 36 and 23 respectively and are 
connected to each other by a flexible connection 
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8 
or tubing E. The upper end of the connection E 
is fastened into the bore 2f of the coupling and 
its lower end is attached to a cap member 64 
which closes the upper end of the section 49. The 
cap member 64 has an axial bore 65 which com 
municates With the interior of the main bellows 
30 and thus, the flexible connection El establishes 
Communication between the Well casing and the 
interior of said bellows. The operation is, of 
Course, the same as has been hereinbefore de 
Scribed. 
The foregoing description of the invention is 

explanatory thereof and warious changes in the 
size, shape and materials, as Well as in the details 
of the ilustrated construction may be made, 
within the scope of the appended claims, without 
departing from the spirit of the invention, 
What I claim and desire to secure by Letters 

Patent is: 
1. Aflow device including, a well tubing, a hous 

ing adapted to be connected in said tubing having 
a flow passage for establishing communication 
between the exterior and interior of the well tub 
ing, a main Valve element for controling the flow 
through Said passage, movable means connected 
to themain valve and having oppositesides thereof 
exposed to the pressure exteriorly of the tubing 
Whereby the pressures across said means are 
equalized, resilient means for normally holding 
Said means in a position maintaining the main 
valve closed, and pilot valve means arranged to 
be actuated when the pressure exteriorly of the 
tubing reaches a predetermined point for releas 
ing the preSSure acting On One Side of the movable 
means, Whereby Said movable means may be actu 
ated to open the main Valve and admit flow into 
the tubing. 

2. A flow device asset forth in claim 1, wherein 
the movable means is a depressible bellows having 
its interior and exterior exposed to the pressure 
exteriorly of the tubing and also Wherein the 
inherent resiliency of the bellows is the resilient 
means Which maintains the main Valve seated 
When pressures interiorly and exteriorly of the 
bellows are equalized. 

3. A flow dewice as set forth in claim 1, where 
in the pilot Valve means is a movable Valve nor 
mally closed to prevent escape of the pressure 
acting on one side of the movable means and 
When open permits escape or dissipation of said 
pressure to allow operation of the movable means. 

4. A well flow device including, a well tubing, 
a, housing adapted to be connected in Said tubing 
haWing a flow passage extending therethrough 
for establishing communication between the ex 
terior and interior of the tubling, a main valve 
element within the passage and movable to open 
and closed positions within said passage for con 
trolling the flow therethrough, pressure actuated 
means connected with the valve and having op 
posite sides thereof exposed to the pressure ex 
teriorly of the tubing whereby the pressures are 
normally balanced across said means, means as 
sociated with the main valve for urging the valve 
to a closed position and functioning to hold said 
Walve closed when pressures across the pressure 
actuated means are equalized, and operating 
means also acted upon by the pressure exteriorly 
of the tubing for releasing the pressure acting 
upon one Side of the pressure actuated means 
whereby the pressure acting on the opposite side 
thereof may actuate said means to open the main 
valve and admit flow into the well tubing. 

5. A well flow device as set forth in claim 4, 
wherein the operating means is actuated only 
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lupon the attainment of a predetermined pressure 
exteriorly of thetubing. 

8. A well flow device as set forth in claim 4, 
wherein the operating means is a pilot valve ar 
rangement which is normally closed to prevent 
escape of pressure acting on one side of the pres 
sure actuated means and when opened releases 
such pressure to permit opening of the main 
Valve. . 

7. A well flow device as set forth in claim 4, 
wherein the pressure-actuated means is a de 
pressible bellows having its interior and exterior 
a to the pressure exteriorly of the tubing 

id also wherein the inherent resiliency of said 
bellows is the means associated with the main 
valve for holding said valve seated when pres 
sures exteriorly and interiorly of said bellows are 
equalized. 

8. A well flow dewice including, a well tubing, 
a housing adapted to be connected in said tubing 
hawing a flow passage extending.therethrough 
for establishing communication between the ex 
terior and interior of the tubing, a main valve 
element within the passage and movable to open 
and closed positions within said passage for con 
troling the flow therethrough, pressure actuated 
neans connected with the Valve and having op 
posite sides thereof exposed to the pressure ex 
teriorly of the tubing whereby the pressures are 
normally balanced across said means, means as 
sociated with the main waive for urging the valve 
to a closed position and functioning to hold said 
valve closed when pressures across the pressure 
actuated means are equalized, the housing having 
an enlarged escape port extending from one side 
of the pressure actuated means to permit escape 
of the pressure acting on that side of said means 
to allow actuation of the means to open the main 
Waiwe, a pilot valve for controling the flow 
through the escape port, whereby said pilot must 
open before the main valve may be opened, and 
a pressure operated means exposed to and 
actuated by the pressure exteriorly of the tubing 
for moving the pilot valve to an open position. 

9. A well flow device including, a well tubing, 
a tubular housing mounted on the well tubing 
and having an admission port establishing com 
munication between the interior of the housing 
and said tubing, the housing also having an inlet 
in its wall for admitting the fluid pressure from 
exteriority of the tubing, a main valve element for 
controling the flow through the admission port, 
movable means within the housing connected 
with the main valve and having opposite sides 
thereof exposed to the pressure exteriorly of the 
tubing whereby the pressures across said means 
are normally equalized, resilient means associated 
with said movable means for normally holding 
said means in a position maintaining the main 
Valve closed, and plot valve means arranged to 
be actuated when the pressure exteriorly of the 
tubing reaches a predetermined point for releas 
ing the pressure acting on oneside of the movable 
means, whereby the latter is actuated to open 
the main valve and permit flow through the ad 
mission portinto the tubing. 

10. A well flow device as set forth in claim 9, 
wherein the main valve element is a disk-type 
valve adapted to cover one end of the admission 
port and also wherein sald valve is disposed out 
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10 
of the direct line of flow when inan open position. 

11. A well flow device including, a well tubing, 
a tubular housing mounted on the wel tubing 
and having an admission port establishing con 
munication between the interior of the housing 
and said tubing, the housing also having an inlet 
in its wall for admitting the fluid pressure fron 
exteriorly of the tubing, a main valve element 
for controlling the flow through the admission 
port, pressure-actuated means within the hous 
ing connected with the main valve and having 
one end exposed to the pressure exteriorly of the 
housing which has been admitted into the hous 
ing through the inlet, the opposite end of said 
means also being exposed to the pressure ex 
teriorly of the tubing, whereby pressure across 
said means are equalized, resilient means asso 
ciated with the main valve for holding the same 
closed when pressures across the pressure 
actuated means are equal, and pilot valve means 
for releasing the pressure acting upon one end 
of the pressure-actuated means to unbalance the 
pressures thereacross and permit the pressure 
within the housing to actuate the pressure 
actuated means to open the main valve. 

12. A well flow device as set forth in claim 11, 
wherein the cross-sectional area of the inlet in 
the housing is greater than the cross-sectional 
area of the admission, whereby immediate dis 
sipation of pressure within the housing upon 
initial opening of the main valve is prevented. 

13. Alwell flow device as set forth in claim 11, 
wherein the pressure actuated means is a de 
pressible bellows having its exterior exposed to 
the pressure which enters the housing from ex 
terlorly of the tubing and having its interior ex 
posed to the Same pressure, and also wherein the 
resilient means associated with the main valve is 
the inherent resiliency of said bellows which 
holds the Valve closed when pressures across said 
bellows are equal. 

14. A well flow device as set forth in claim 1, 
wherein the movable means is a piston and the 
resilient means is a spring acting on said piston 
to urge the same in a direction holding the main 
valve closed when pressure across said piston are 
equalized. 

15. A well flow device as set forth in claim 4, 
wherein the pressure actuated means is a mow 
able piston and wherein the means associated 
with the main valve for urging the valve is a 
spring acting upon one side of said piston. 

16. A well flow device as set forth in claim 11, 
wherein the pressure actuated means is a mow 
able piston and wherein the resilient means asso 
ciated with the main valve is a spring acting 
upon oneside of said piston. 
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