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This invention relates to new and useful im 
provements in Well flow devices. 
This invention is an improvement on the de 

vice shown and described in my co-pending appli 
cation, Serial No. 451,570, filed July 20, 1942, now 
abandoned. 
One object of the invention is to provide an 

improved device for controlling the admission of 
a lifting fluid, such as gas, into a liquid column 
within a well tubing or conductor for lifting or 
raising the liquid to the surface, said device being 
particularly adapted for use as an intermitter to 
intermittently admit the lifting gas at predeter 
mined intervals in accordance with particular well 
COrnditions. 
An important object of the invention is to pro 

vide an improved well flow device having all of 
the advantages of the device disclosed in my 
prior co-pending application, and in addition hav 
ing an improved inet Valve assembly which in 
cludes a power bellows unit associated with a 
novel main Valve Sten construction, Whereby more 
efficient flow control is had. 
A particular object of the invention is to pro 

vide an improved flow device wherein the opera 
tion of a main valve element is controlled by 
actuation of a pilot valve member With both the 
main and pilot valves and their co-acting seats 
being so constructed that more efficient seating 
of the valves is assured and also so that "cutting 
out' or undue wear on said valves and seats is 
eliminated. 
A further object of the invention is to provide 

an improved device, of the character described, 
Wherein the main control valve includes a valve 
head having an upwardly projecting stem, with 
said stem being constructed to substantially shut 
off flow past the valve head immediately prior to 
said head engaging its seat, whereby "fluttering' 
of the main valve is eliminated and also where 
by the valve head is not subjected to excessive 
cutting action by the fluid flowing past said head. 

Still another object of the invention is to pro 
vide an improved fow device, of the character 
described, which is so constructed that a full back 
check to prevent reverse flow past both the main 
and pilot valves may be employed therewith with 
out changing the various basic component parts 
Which form the device. 
The construction designed to carry out the in 

vention will be hereinafter described together 
with other features of the invention. 
The invention will be more readily understood 

from a reading of the following specification and 
by reference to the accompanying drawing, where 
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in an example of the invention is shown, and 
Wherein: 

Figure 1 is a view, partly in elevation and partly 
in Section, of a flow device, constructed in accord 
ance With the invention, 

Figure 2 is an enlarged, horizontal CroSS-Sec 
tional view, taken on the line 2-2 of Figure 1, 

Figure 3 is an enlarged, sectional detail of the 
pilot Valve and its aSSociated Seat, 

Figure 4 is an enlarged, sectional detail of the 
main valve and its aSSociated seat, 

Figure 5 is an enlarged, horizontal, sectional 
view, taken through the valve Stem of the main 
valve, 

Figure 6 is a transverse, sectional detail of a 
modified form of main valve unit, and 

Figure 7 is a horizontal cross-sectional view, 
taken on the line 7-7 of Figure 6. 
In the drawings, the numeral f) designates a 

Well tubing or conductor through which the Well 
fluids flow upWardly. A valve device constructed 
in accordance with the invention is adapted to be 
connected with the well tubing and is arranged to 
control the admission of a lifting fiuid such as 
gas or air from the Space outside of said tubing 
and into said tubing to lift or raise the well liquids 
within said tubing to the surface. 
The flow device includes a main intake valve 

assembly A, a power bellows unit B and a pilot 
valve assembly C, these parts being connected to 
gether, as will be explained, to form said device. 
AS is clearly shown in Figure 1 the main intake 
valve assembly includes a tubular casing which 
has a boss 2 formed on one side thereof and said 
bOSS is connected, as by welding or otherwise, to 
the tubing 0. The tubing is provided With a 
ladial inlet port 3 which communicates through 
an opening A. With the bore la of the valve cas 
ing . A valve seat element 5 is threaded into 
the lower end of the casing and has its upper 
portion formed with an axial bore 6, the ex 
treme lower end of which is provided with an an 
nular, bevelled or inclined valve seat T which 
presents a fiat surface. Immediately above the 
annular Seat , the bore is counter-bored as in 
dicated at 7a and the purpose of this counter 
bore will be hereinafter explained. The lower 
portion of the element 5 has an enlarged outer 
bore 8 and a tubular screen pipe 9 is threaded 
Onto the lower end of the element f 5. With this 
construction it will be evident that the lifting gas 
or air exteriorly of the flow device may enter the 
ports of the Screen 9 and then flow upwardly 
past the valve seat 7, through the bore d of the 
casing and finally through the inlet opening 
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f3 into the well tubing. The admission of lift 
ing gas or air into the liquid column Will function 
to raise or lift the liquid to the Surface. 
For controlling the admission of the lifting gas 

or air into the tubing from exteriorly thereof, a 
valve element 29 is provided. This valve element 
includes a stem 2 which is generally triangular 
in cross-section and which is slidable within the 
bore 6 of the valve seat element 5, whereby 
flow passages 22 (Figure 5) are formed between 
the sides of the sten and the wall of the bore. 
To provide for increased flow past the stem, the 
outer surfaces of said stem may have longitudihal 
grooves 23 cut therein and in this manner a re 
stricted flow past the valve stem within the bore 
i 6 may be had. A valve head 24 is formed at the 
lower end of the stem and has an upper Seating 
surface 25, this surface being arcuate or curved 
and being adapted to engage the annular, bevelled 
valve seat 7. Immediately above the curved Seat 
ing surface 25 (Figure 4) of the valve element is 
a cylindrical section 26 which has an outer diam 
eter substantially equal to the diameter of the 
bore iG and which has a greater longitudinal 
width than the depth of the counter-bore lia, 
which is disposed immediately above the seat it. 
The cylindrical surface 26 has the lower end of 
the grooves 23 of the stem terminating adjacent 
thereto and since the diameter of Said Surface is 
substantially equal to the diameter of the bore 
6, a slide valve arrangement is obtained. Of 

course, in moving upwardly into the bore 6, 
the cylindrical portion must pass through the 
counter-bore lid and because the length of Said 
portion 25 is greater than the depth of the 
counter-bore, the cylindrical portion 26 enters the 
bore 6 prior to the time that the curved seating 
surface 25 engages the annular valve seat 7. 
When the curved seating surface 25 of the valve 
head is engaging its seat as shown in Figure 4, 
the cylindrical surface 26 is disposed within the 
bore and in such position the valve element 28 is 
in its raised or lifted position, whereby an up 
ward flow of lifting gas or air into the tubing is 
prevented. - 

The lower end of the valve head is formed with 
a seating Surface 27 which is also curved and 
which is similar to the upper seating surface 25. 
The lower seating surface 27 is adapted to en 
gage an annular bevelled valve seat 28 which is 
formed at the upper end of the bore of the screen 
9 and when the valve is in a completely lowered 

position with the surface 27 engaging said seat, 
a back flow of well liquids from the tubing O 
downwardy through the valve assembly A is pre 
vented. s , 

The pressure of the lifting gas or air which is 
present exteriorly of the valve device constantly 
acts against the lower end of the valve element 
2 to hold the same in its raised position. To 
effect an opening of the valve element 20 to per 
mit an admission of lifting air or gas into the 
tubing, the power ballows unit B is provided. This 
unit includes a tubular housing 29 which is cou 
pled to the outer casing of the valve assembly A 
by a suitable coupling collar 3G. The coupling 
collar has an extension 3 at its upper end and 
the lower end of an Operating bellows 32 is coin 
nected therewith. The upper end of the bellows 
is suitably fastened to an enlarged head 33 which 
is preferably formed integral with the upper end 
of an operating stem 34. The stem has its lower 
end slidable through an axial bore 30a formed 
within the coupling 30 and the extreme lower end 
of said stem is adapted to engage the upper end 
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4 
of the valve stem 2 of the main valve element 20. 
The normal inherent resiliency of the bellows 32, 
as well as the pressure acting against the lower 
end of the valve 20, tends to expand said bellows 
and thereby hold the operating stem 34 in its 
raised or lifted position, as shown in Figure 1, 
thus, it is apparent that the main valve element 
20 may be moved to its upWardly seated position 
by the pressure of the lifting gas or air which is 
acting against its lower end. 
When a pressure is applied to the upper end of 

the head member 33 of the operating stem, the 
stem is moved downwardly, with the bellows 32 
being collapsed by this preSSure and downward 
movement of the operating stem imparts a down 
Ward movement to the valve element 20 to unseat 
the Sane and admit lifting gas into the Well tub 
ing i. When pressure against the upper end of 
the head 33 and bellows is relieved, the bellows 
Will function to return the operating stem 34 to 
its raised position and any pressure within the 
housing 29 exteriorly of the bellows may escape 
through a suitable vent passage 35 which is 
formed in the coupling 39 and which extends 
from the bore 30a. It is noted that the lower 
portion of the operating stem 34 is constructed of 
hexagonal material or it may be fluted or grooved 
to provide a by-pass area within the bore 3 Ca. 
The power bellows and its associated operating 

stein 34 are adapted to be moved downwardly to 
open the main valve 20 by the pressure of the lift 
ing gas or air. which is present outside of the 
tubing and flow device. For controlling the appli 
cation of this pressure to the upper end of the 
bellows assembly, the pilot valve assembly C. is 
provided. This assembly includes a tubular outer 
casing 36 which has its lower end connected to 
the outer housing 29 of the bellows unit B by 
means of a coupling collar 37. A valve seat mem 
ber 38 is threaded into the upper end of the bore 
3ia of the coupling 37 and has an annular bev 
elled or inclined valve seat 39. The seat member 
38 has an axial bore 38a and through this bore, 
as well as through the bore 37a of the coupling, 
communication is established between the inte 
rior of the outer casing 36 of the bellows assembly 
C and the upper end of the power bellows 32 and 
its head member 33. The lifting gas or air under 
pressure may enter the interior of the casing 36 
through Suitable inlet openings 40. - - - 

For controlling the flow past the valve seat 39, 
a pilot valve 4 is mounted within the outer cas 
ing 36. - V 

This valve includes a head member 42 having a 
semi-spherical seating surface 43 at its lower end, 
the latter Surface being adapted to seat or engage 
the annular, bevelled valve seat 39. An upwardly 
extending stem 42a is connected to the valve head 
42 and projects axially within the casing 36. 
Through a suitable connecting coupling 44 the 
upper end of the valve stem is connected to a pilot. 
bellows 45 and the latter has its upper end fas 
tened to a cap member 46. The cap member is 
provided with an external flange which engages 
the upper end of the casing 36 and a retaining 
collar 4 threaded onto said casing confines, the 
cap. The cap is formed with a tapered axial bore 
46a adapted to be closed by a tapered cylindrical 
plug 48 and the interior of the bellows is par 
tially filled with a suitable non-compressible liq 
uid whereby the retraction of the bellows is lim 
ited to prevent rupturing thereof by excessive 
preSSure. A guard sleeve...49 has its upper enden 
gaging an annular shoulder on the cap, 46 and 
said sleeve. extends downwardly over, the bellows. 
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whereby the pilot valve 42 is protected against 
this back pressure. As stated the ball check 60 
may not be necessary under all conditions and the 
coupling 37 is so designed that said ball may or 
may not be used as conditions required. 
As has been noted, a back pressure in the 

tubing fo may act upon the main valve element 
20 to completely lower said element so that its 
lower seating surface 2 engages the lower Seat 
28. However, wells having excessively high back 
pressure conditions have been encountered and 
in such instances, the excessive pressure results 
in a very slow downward closing of the element 
20. In Figures 6 and 7, a modified form of main 
valve assembly having a quick closing back 
check valve arrangement is shown. In this 
structure, a valve seat element fS, similar to 
element 5 of the first form is provided, said ele 
ment having an axial bore 6, counter-bore 

7a and bevelled seat 7. A valve element 20, 
similar to the element 29, has its stem slidable 
within the bore 6 and is formed with an upper 
valve seating surface 25 on its valve head 24, 
which surface is adapted to engage the seat 
if I. A coil spring 5d. below the valve element 
normally urges the same upwardly. The Oper 
ation of the Valve element 20, So far as con 
trolling the admission of a lifting fluid into the 
tubing, is identical to the operation of the valve 
element 20, hereinbefore described. 
Connected to the lower end of the valve seat 

element if 5 is a check valve housing 70 which 
is formed with a valve chamber having its 
upper end inclined as indicated at 2. The 
spring if 5a has its lower end supported on this 
housing. The tubular inlet Screen 9 having the 
annular valve seat 28 at its upper end is Secured 
to the lower end of the housing and closes the 
valve chamber 7. A ball check valve 73 is con 
fined in the housing and is novable between the 
upper end of the chamber and the valve seat 28. 
When the ball is in its normally raised posi 

tion in engagement with the upper end 72 of the 
valve chamber, a flow of the lifting fluid enter 
ing the screen 9 may occur upwardly through 
by-pass passages 4 which extend upwardly 
through housing at the sides of the valve cham 
ber. The pressure of the lifting gas normally 
holds the ball lifted so that the flow device 
functions in the manner explained with refer 
ence to the first form of the invention. How 
ever, if an excessive back pressure occurs in the 
tubing () this pressure acting downwardly past 
the main valve element 24 exerts a force on 
the ball 3 which has portions exposed through 
the passages 4 and moves Said ball onto the 
seat 28 to shut off a back flow into the area. Out 
side of the tubing (). It will be evident that the 
ball 73 is actuated solely by the preSSures on Op 
posite sides thereof and as soon as the back. 
pressure in the tubing exceeds the pressure of 
the lifting fluid outside said tubing, the ball is 
immediately seated. This provides a quick clos 
ing back check valve, irrespective of the pres 
sure conditions which might develop in the tiub 
ing and which would interfere with quick down 
ward closing of the valve element 20 of the first 
form. The use of the assembly illustrated in 
Figures 6 and 7 is, of course, optional, depending 
upon the particular pressure conditions of the 
well in which the apparatus is used. 
The foregoing description of the invention is 

explanatory thereof and various changes in the 
size, shape and materials, as well as in the de 
tails of the illustrated construction may be. 75. 
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made, within the scope of the appended claims, 
without departing from the spirit of the inven 
tion. 
What I claim and desire to secure by Letters 

Patent is: 
1. A well flow device including, a main valve 

assembly having a flow passage therein with a 
movable main valve Within the passage, Said 
valve being adapted to be moved to an upper 
position to close upward flow through Said pas 
Sage and adapted to move to a lower position to 
shut off flow in a downward direction, a power 
bellows unit connected with the main valve as 
sembly and including a bellows for unseating the 
valve from its upper position, said bellows unit 
being in communication with the passage of the 
main Valve aSSembly, a pilot valve assembly con 
nected with the bellows unit and including a 
pilot valve which controls the application of 
preSSure to the bellows of Said unit, and back 
check means interposed between the bellows 
unit and the pilot valve assembly to prevent any 
back pressure which may occur in the passage 
of the main valve assembly and in the Con 
municating belows unit from acting upon the 
pilot valve, the back check means comprising a 
tubular coupling having a valve seat at its upper 
end and receiving chamber at its lower end, 
with a Spring-pressed ball adapted to engage 
the valve Seat When in its upper position and 
arranged to move downwardly within the re 
ceiving chamber out of the line of flow through 
said coupling when in its lower position. 

2. A Well flow device including, a main valve 
assembly having a flow passage therein with a 
movable main valve Within the passage, said 
Valve being adapted to be moved to an upper 
position to close upward flow through said pas 
Sage and adapted to be moved downwardly to 
open flow through the passage, a power bellows 
unit having a power bellows therein, an annular 
bored coupling connecting the lower end of the 
power beillows unit to the upper end of the main 
valve assembly and having the interior of the 
power bellows communicating with its bore, said 
coupling also having a by-pass establishing 
communication between the interior and exte 
rior of the power bellows, an operating member 
secured to the power bellows for engaging the 
main valve whereby said main valve may be un 
seated when a predetermined pressure is applied 
to the exterior of the bellows, a pilot valve as 
sembly having a pilot valve for controlling the 
application of pressure to the exterior of the 

5, power bellows, a coupling connecting the upper 
end of the power bellows unit to the pilot valve 
assembly and having a valve seat therein whereby 
if desired a back check valve which will prevent 
excessive pressure Within the power bellows unit 
acting on the pilot valve may be mounted within 
the last-named coupling. 

3. A well flow device as set forth in claim 2, 
wherein the coupling connecting the power bel 
lows unit and the pilot valve assembly has an 
internal axial chamber With the valve. Seat at its 
upper end together with a communicating port 
extending from the upper portion of the chamber 
to the lower end of the coupling, and an upwardly 
seating ball check within the chamber adapted 
to engage the valve seat to close upward flow 
therethrough, downward movement of the ball 
check moving said check below the upper end of 
the communicating part to allow flow past the 
ball check. 

4. A well flow device as set forth in claim 2, 
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together with back check means in the main valve 
assembly below the main valve and independent 
thereof and adapted to be moved to a closed posi 
tion. When the back pressure in the flow passage 
of the assembly exceeds the pressure exteriorly 
thereof. 

5. A well fiow device including, a housing 
adapted to be connected With a Well conductor, a 
inain Valve assembly forming the lower portion 
of the housing and having a fioW passage extend 
ing therethrough, the passage having a reduced 
bore portion, an annular Walve Seat at the OWer 
end of the reduced bore portion, a, rain Waive 
element Within the assembly adapted to engage 
the Seat to shut off flow through the bore and 
normally held in a Seated position by the preSSure 
Which is present exteriorly of the housiing, a guide 
Stern on the main Valve element Sidable Within 
the reduced bore portion, a cylindrical Sealing 
Surface on the lower portion of the guide Stein 
immediately above the seating Surface of the 
valve element and having a diameter Substan 
tially equal to the diameter of the reduced bore 
portion, whereby as Said Sealing Surface enters 
the bore prior to engagement of the Valve ele 
ment with its seat a flow past Said Valve and Seat 
is substantially shut off, a coupling member haW 
ing an axial bore and forming part of the hous 
ing and connected with the upper end of the 
inlain valve assembly, a power belows Within the 
housing connected with the coupling and haW 
ing an operating member extending through the 
coupling and engageable with the main Valve 
stem whereby when the bellows is noved toward 
a collapsed position the operating member func 
tions to unseat said main Valve and thereby allow 
a flow through the passage into the conductor, 
the coupling having a passage establishing COin 
munication between the coupling bore and the 
area, exteriorly of the bellows With the oper 
atting stem having a loose fit within the bore of 
the coupling to allow flow therethrough, Said 
bellows being normally in an expanded position 
to permit the main valve to be closed, and a pilot 
valve means within the housing above the power 
bellows and normally in a closed position shut 
ting off a flow to the power bellows, said pilot 
valve being opened when the pressure exteriorly 
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of the tubing reaches a predetermined point to 
admit pressure to the power bellows, whereby the 
bellows is noved to Ward a collapsed position and 
the main valve is opened, closure of the pilot valve 
allowing bleeding off of the pressure acting on 
the bellows through the passage and bore of the 
coupling. 

6. A well flow device as set forth in claim 5, 
together with back check means in the housing 
independent of the main Valve and below Said 
main Valve element and arranged to be moved 
to a closed position when the back pressure in 
the passage exceeds the pressure exteriorly 
tereof. 

7. A well iOW device as set forth in claim 5, 
togethe' With back check means in the housing 
independent of the main valve and below Said 
Iain WallWe eleet and arranged to be noved 
to a closed position. When the back pressure in 
the passage exceeds the pressure exteriorly 
thereof, Said back check neans being eXposed to 
the pressure exteriory of the conductor and be 
ing heid in a pCSition OUit Of the normal line 
of foW Eirogi) the paSSage by said pressure. 

ROBERT. O. WALTON. 
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