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2 
that fiuid entering the standing valve 6 may ei 
ther move upwardly in the tubing 4 or it may 
circulate through the Skirt, 8 into the chamber ||2 
inside of the drum 5. ? leak port 14 is provided 
in the tubing adjacent the head 15 of the drum 
so that any gas present in the drum may escape 
into the tubing with a view of allowing the oil or 
other liquid to flow into the drum. 
? packer IT may be provided in the well casing 

about the drum or the tubing so as to form a seal 
and provide a fluid pressure reservoir 18 in the 
casing above the packer. 
An intermitter valve 20 is shown as being con 

nected to the head 15 of the drum so that pres 
sure fiuid admitted from the reservoir 18 may i: 
pass through the connection 2? into the drum. 
This pressure would be exerted on the upper sur 
face of the liquid in the drum and if it were a pre 
dominant pressure it would force the liquid level 
downwardly and compel such liquid to flow up 
wardly through the tubing string 4 to be elevated 
from the well. ?. . 

Any desired number of unloading valves 23 can 
be arranged at spaced intervals along the tubing 
and these valves may be set to open at slightly 
greater pressures than that at which the inter 
mitter valve 20 unloads. Thus, if the tubing 4 
should contain liquid the pressure applied to the 
reservoir 18 would first cause opening of the in 
termitter valve 20 but if the applied pressure were 
insufficient to unload the well the intermitter 
Valve 20 Would stay open but little or no pressure 
fluid would enter the drum 5. If the pressure 
in the reservoir 18 were then increased the next 
Succeeding higher valve would open and this oper 
ation would continue until a valve would open at 
a preSSure Which was sufficient to unload the 
column of oil in the tubing 4 above that valve. 
When the column of oil in the tubing is unloaded 
down to that valve it would reduce the back pres 
Sure on the next succeeding lower valve which 
them, being open due to the increased pressure, 
would begin to admit fluid pressure fiuid so that 
the Valyes would unload in sequence downwardly 
along the tubing until the load on the well was 
reduced to such an extent that there would be a 
flow through the intermitter valve 20. 
The Valves 20 and 23 are of a particular con 

Struction which is best seen in Fig. 2 and will be 
later described. They are of a type which will 
Open When a predetermined gas or fiuid pressure 
is applied thereto, depending upon the pressure 
at Which the Valve is charged or set to operate. 
In order to control the flow of fiuid pressure 

into the reservoir 18 from a source of pressure in 
the pipe 30, a timing mechanism 3? and a dif 
ferential pressure mechanism 32 are attached to 
the inlet line 33. - 
The timing and differential pressure mecha 

nisms are best seen in Fig. 5 and include a power 
valVe 35, which includes a housing 36 carrying a 
Valve member 31 operated by the valve stem 38. 
This Valve is shown as an upwardly closing valve 
Which is normally held closed by a spring 39 and 
Which is arranged for operation by means of ? 
diaphragm 40 arranged in the housing 4?. This 
housing is made up of a base 42 and a timer head 
43. In order to apply fiuid pressure in the oper 
ating chamber 45 to open the valve a connection 
46 has been arranged from the supply line ?0. 
? suitable reducer valve 41 may be provided on 
this connection so that pressure fiuid to actuate 
the power valve will not exceed a predetermined 
Value. A connection 48 from the reducer valve 
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leads through the fitting 49 and the pipe 50 into 
the chamber 45. ? chok? 52 is provided in the 
pipe 48 so as to restrict the flow of fiuid there 
through. Normally the flow will be through the 
pipe 46, the reducer valve 4?, and the pipe 48 
into the fitting 49. ? discharge port 53 in the 
fitting 49 is seen as open in Fig. 5, so that the 
flow ordinarily would be through this port into 
the atmosphere and there would be no flow into 
the chamber 45. . . 
In order to direct the pressure; through this 

connection into the chamber 45 a closure 55 is 
arranged to be operated by the timing mecha 
nism as best seen in Fig. 6. This timing mech 
anism includes a rotatable cam 56, which car 
ries the notches 5?. ? lever 58 is arranged to 
have the pin 59 thereof engage in the notches 
So as to allow pivoting of the lever about the 
shaft 60. A spring 6 I normally urges this lever 
against the cam 56. When the pin 59 moves 
into one of the notches 5? the closure 55 is forced 
against the fitting 49 to close the port 53. The 
pressure through the pipe 48 will them accumu 
late in the chamber 45 to depress the diaphragm 
40 and open the main power valve. 
?y arranging the speed of rotation of the timer 

and the size and configuration of the notches 51 
it seems obvious that the opening and the clos 
ing of the valve 35 can be accurately controlled. 
In order to control the rate of flow into the 

Well an orifice plate 65 is provided in the entry 
pipe 33 and the connections 66 and 61 lead off 
from the opposite sides of this orifice plate to a, 
housing 68 which carries a diaphragm 69. This 
diaphragm wi?, therefore, move in accordance 
with the differential pressure across the orifice 
plate but is normally urged to the left, as seen 
in Fig. 5, by a loading spring T0. This loading 
Spring is adjustable by means of the screw I ? 
which carries a cylinder T2 which moves relative 
to indicia T3 on the periphery of the housing. 68. 
?? observing this construction the adjustment 
of the spring 10 may be determined. , 
? rod T4 projects into the lefthand side of the 

* housing 68 and carries a plug ?5 which is adapted 
to close the port ?6 in the pipe T? which leads. 
from the timer head 43 and from the chamber. 
45. This port ?6 is relatively small so as to 
allow a gradual leakage of pressure fiuid from. 
the chamber 45. . . - 
The pressure fiuid admitted from the main 

Valve 35 flows into the entry pipe 33 and if the 
rate of flow exceeds the rate at which the fluid 
Will pass the diaphragm 65 it seems obvious 
that a differential pressure will be set up across 
the diaphragm. As this differential pressure in 
creases the diaphragm 69 will be moved to the 
right to uncover the port ?6 and allow the escape 
?? pressure fluid from the chamber 45 so that 
the spring 39 will close the valve member 3?. On 
the other hand, if the differential pressure de 
creases across the plate 65 the opposite action 
will occur to close the port ?6, allowing the pres 
Sure to increase in the chamber 45 and open the 
valve member 31. - 1 

?t seems obvious from the foregoing construc 
tion that there will be somewhat of a hunting 
action on the part of the main valve 35 during 
the period it is to be opened by the timing 
mechanism so as to admit the volume of fiuid 
during that period at a predetermined rate, so 
that in combination the timing and the differ 
ential pressure mechanism control not only the 
Volume but the rate of flow as well. ?y ad 
justment of the spring ?0 the differential pres 





4 
ed by a spring . 109, which is adjustable by the 
spindle I f0. An outlet port II I allows the pres 
sure fiuid to escape from the regulator. 
The control pipe I I2 leads into the base of the 

regulator beneath the diaphragm 108 so that 
when the pressure increases in the entry pipe 33 
it will raise the diaphragm 108, the plug ?06, and 
allow the pressure fluid to escape through the 
pipe T?. 

Othe Of the principal features of advantage of. 
the present invention is that the means and 
method by which the pressure fluid which is uti 
lized to flow the well is also the power fluid for 
actuating the valves. A specific form of timing 
control mechanism is disclosed and claimed in my 
copending application Serial No. 438,891, filed 
April 14, 1942, for Intermitter timing device. 

Broadly the invention contemplates that a 
charged valve is to placed in the well and is to 
be thereafter operated to admit pressure fiuid to 
flow the well by the gas pressure which is con 
trolled from the surface. 
What is claimed iS: 
1. An intermitter assembly for wells having a 

???ker to close said tubing in the well, an inter 
mitter valVe, a drum on the tubing to receive a 
charge of fluid from the well, said valve being 
charged with gas under pressure so as to open 
at a predetermined pressure, means at the sur 
face to admit a predetermined volume of pres 
sure fluid into the well to exert, a pressure on the 
charged gas in the Valve to open said valve and 
admit such pressure fluid to said drum to flow 
the fluid from the well, and a series of unloader 
valVes on the tubing above Said intermitter valVe 
Which are Set to Open at higher preSSures than 
said intermitter. 

2. An intermitter assembly for wells having a, 
???ker to close said tubing in the well, an inter 
mitter valve, a drum on the tubing to receive a 
charge of fluid from the well, said valve being 
charged with gas under pressure so as to open 
at, a predetermined pressure, means at the sur 
face to admit a predetermined volume of pres 
sure fiuid into the well to exert a pressure on the 
charged gas in the Valve to open said Valve and 
admit such pressure fiuid to said drum to flow 
the fluid from the well, and a, series of unloader 
valiyes on the tubing above said intermitter valve 
which are set to open at higher pressures tham 
said intermitter, so that if said drum and tubing 
are loaded, more than one charge of pressure 
fiuid may be admitted to accumulate a pressure 
capable of unloading said series of Valves. 

3. An unloading valve for well intermitters to 
admit the unloading pressure fiuid including a 
bellows charged and sealed with gas at a prede 
termined pressure, a valve member carried there 
by, a housing about said bellows forming a cham 
ber, an entry for the unloading pressure fiuid to 
Said chamber to first affect said bellows to oper 
ate said valve and then be admitted to unload 
ühe well, and resilient means on said valVe to seal 
off said bellows when the Valve is open so as to 
prevent the application of an excessive pressure 
through said entry to said bellows. 

4. ?m unloading valve for well intermitters to 
admit the unloading pressure fiuid including a 
bellows charged and sealed with gas at a prede 
termined pressure, a valve member carried there 
by, a housing about said bellows forming a cham 
ber, an entry for the unloading pressure fiuid to 
said chamber to first affect said bellows to oper 
ate said valve and then be admitted to unload 
the well. and a damping bafie in said bellows. 
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5. ? well flowing device including a flow string, 

a series of unloading Valves thereon set to open . 
at successively higher pressures with the lower 
pressure valve at the lowest elevation, and means 
to introduce, a predetermined amount of pressure 
fiuid into the well as a charge to open such Valve 
or valves as will open by the pressure occurring 
in the well due to the introduction of such charge. 

6. ? well flowing device including a flow string, 
a series of unloading yalves thereon set to open 
at successively - higher presSures with the lower 
pressure Valve at the loWest elevation, and means 
to introduce a predetermimed amount of pressure 
fluid into the Well as a charge to open such valVe 
Or valves as will Open by the preSSure occurring 
in the well due to the introduction of Such charge, 
said means operating periodically so that if the 
first charge does not create a flow from the well 
that the second and subsequent charges will 
create a pressure which will overbalance the well 
and create a flow. * 

7. ? wel1 flowing device including a flow string, 
a series of unloading Valves thereon set to open 
at, successively higher pressures with the lower 
pressure valve at the lowest elevation, and means 
to introduce a predetermined amount of pressure 
fiuid into the well as a charge to open such Valve 
or valves as will open by the pressure occurring 
in the well due to the introduction of such charge, 
so that, as the pressure is reduced as the well un 
loads, the higher valves will close and the flow 
occur due to the pressure fiuid from the lower 
valve or valVes. 

8. ? valVe for well flowing devices haVing a, 
flow tubing to support such Valve to control the 
admission of pressure fiuid including a housing, 
a valve member and valve seat therein, a bellows 
connected to said valve member and charged 
with gas at a predetermined value tending to nor 
mally retain said Valve member closed, inlet ports 
to said housing, a chamber in the housing about 
said bellows to receive pressure fiuid from said 
imlets so as to subject said bellows to the com 
pressive force of the pressure fluid to open said 
Valve member to admit such pressure fiuid to flow 
the well, an enlarged reservoir forming a part of 
said bellows, and a damping bafile extending said 
reservoir into the bellows so as to reduce the 
volume of the bellows subject to pressure. 

9. ? valve for well flowing devices having a 
fiow tubing to support such valve to control the 
admission of pressure fiuid including a housing, 
a valve member and valve seat therein, a bellows 
connected to said valve member and charged with 
gas at a predetermined value temding to normally 
retaim said valve member closed, inlet ports to 
said housing, a chamber in the housing about 
said bellows to receive pressure fluid from said 
imlets so as to subject said bellows to the com 
pressive force of the pressure fluid to open said 
valve member to admit such pressure fiuid to flow 
the weli, an enlarged reservoir forming a part of 
said bellows, a damping bafile extending said res 
eryoir into the bellows so as to reduce the Volume 
of the beilows subject to pressure, and a leak 
port in said baffle to damp action of the bellows 
and valVe member. 

10. ? well flowing combination including a 
flow string, a series of Valves carried thereby 
and controlling communication with the interior 
of the string at various levels, and means for 
applying gas under pressure to said valves to 
cause the gas to enter the flow string, each of 
said valves having an element movable to open 
and close communication with the interior of the 
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string, a sealed bellows having one part con 
nected to said element, and another part an 
chored with respect, to said String, and am elastic 
pressure fiuid within the bellows under a pres 
Sure greater than atmospheric to normally tend 
to cause said bellows to expand and move said 
element to closed position, the presSure in the 
various bellows Varying progressively from a rel 
atively high pressure in the uppermost, to a rela 
tively low pressure in the lowermost bellows, and 
the bellows all having their exteriors subjected 
to the pressure of the gas to be admitted to the 
string, whereby as the pressure of said gas is 
jncreased said Valves will open in turn from the 
lowermost to the uppermost. 

11. A series of valVes for use in admitting gas 
under pressure to a flow string and adapted to 
be spaced along said flow string, each Valve in 
ciuding a hermetically sealed member expansible 
to close the valve and contractible to Open the 
same and adapted to have its exterior subjected 
to the pressure of the gas to be admitted to the 
string, and an elastic pressure fiuid within each 
of said members tending to expand the same, the 
pressures of said fiuid in the various expansible 
members varying progressively from a relatively 
low pressure within the member on the valve 
adapted to occupy the lowermost position with 
respect to the flow string to a relatively high 
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pressure within the member on the valve adapted 
to occupy the uppermost position. 

12. ? valve of the character described, a bel 
lows expansible and contractible to close and 
Open said Valve under the influence of varying 
pressures on its exterior surface, means enclosing 
said bellows and forming a chamber thereabout 
and having an opening therein to admit, pressure 
fiuid to act on said bellows, and means for clos 
ing said opening upon a predetermined contrac 
tion of said bellows, whereby said bellows will be 
protected against excessive pressures on its ex 
terior surface. 

13. In a well flowing assembly including fiow 
tubing, a series of pressure fluid control valves 
mounted on said tubing to control the flow of 
pressure fiuid thereinto, each valve including a 
pressure sealed bellows unit, and a valVe member 
operable thereby, each of said bellows being 
sealed at a different pressure to provide a sequen 
tial opening of the series upon the application 
of the flowing pressure fiuid thereto to first open 
the lowest pressure valve and thereafter open the 
remaining valves of the series as such pressure 
of such fiuid is increased, and means on each 
valve to restrict the opening movement so as to 
protect said bellows against the increasing pres 
SlII'é. 

WILLIAM R. KING. 


