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Sid W. Richardson, Inc., a corporation of Texas 
Application November 22, 1949, serial No. 128,719 

. This invention relate lift valves for 
-oil wells and the like. “. . ' ' : 
... In accordance with the invention, the gas lift 
valve employs spring power, bellows a power, or 
a combinations of spring and bellows-power, to 
gether with a novel arrangement of permanent 
magnets to insure a wholly new snap action of 
the lift valve, obtaining a wide open sport so 
as to admit high pressure gas without pressure 
losses. . . . . . . : - ( ) 
The invention will be fully understood from 

the following detailed description of one of the 
many physical forms.the invention may assume, 
taken in connection with the accompanying 
drawingsforming apart of this specification. 
In said drawings: 
Fig.1 is a sectional elevation of a well casing 

. lves at intervals, and 
mechanism ? . . , ...: ?? 

... Fig.6 ivulviu "olu. 
s: Fig. 7 is a diagram o 
ment in relation to the “gas 
'Fig. 8 is a diagram: 
coil spring, such as is suitablei 
gas lift valve, responsive to comp. 
... Fig. 9 is a diagram of 5th 
a magnet suitable for the described gas lift valve, plotted against the air gap; and 
2: Fig. 10 is a diagra 
Figs. 7, 8 and 9 to "show .. 
vantageous effect of: using a magnet-w 
spring and bellows of the gas lift valve. . . . . 
Referring first to Fig. 1, for denotes a? well 

casing of conventional form; f the usual cas 
ing head; 2 the tubing i depending from the 
casing 'head and having a strainerif3 at the 
bottom thereof, while 45 denotes the conven tional packer. Arranged at spaced intervals 
along the string of tubing are a series of gas 
lift valves. 5 which are adapted to operate at 
predetermined pressures to admit gas under 
pressure to the interior of the tubing for the 
purpose of raising oil or other liquid from a 
normal level 6 within the well to the surface of the ground. For this purpose high pressure 
gas is admitted to the space 7 between the 
casing - 0 and the tubing F2 through a lateral 
"pipe 8' communicating with the interior of the 
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2 
casing head it and with the space 7. The 
flows of gas may be controlled by any suitable 
walve, 19°.in. pipe'i 8 and by theuse of an inter 
Initter 20 which serves to inject high pressure 
gas into the casing intermittently within any 
desired time cycle- and at predetermined pres 
sure, as is known in the art. The parts so far 
mentioned, being known and in use, are shown 
diagrammatically and will not be further de 
Scribed. SS S S SS S SS S ySSSS SS " . . . ..., 

Referring to Fig. 2, the tubing f2 has a shoul 
der member or arm 2 rigidly secured thereto and having a 'tapped-bore 22 for receiving a 
studi 23 whose-upper endengages a bore (to 
be described) at the lower end of the gas lift 
valve's 5. Near its upper end the gas lift valve 
has a screw-threaded nipple 24 by which it is 
screwed through a boss 25-in tubing 12 thereby 
to communicate > with the interior of said tiub 
sing. After the gas lift valve is secured to the 
tubing by nipple 24, it is locked against move 
ment by engagement of stud 23, and a lock nut 
26 which is tightened against the underside of 
arm 21 secures the studi against displacement. 
-Each of the gas-lift valves shown in Fig. 1 is 
thus removably attached to tubing 2 and is in 
communication with the interior of said tubing 
but only at its upper end. . . . . . .."." ?' 

- The details of "construction of each gas lift 
valve are shown in Figs. 3, 4, 5 and 6. A tubular 
casing 30 of non-magnetic material carries the 
nipple 24 already described and encloses a re 
ciprocating valve stem 3 also of non-magnetic 
material. At its upper end the valve stem car 
ries a replaceable Stellite-faced valve 32 which 
seats against a valve seat member 33 which is 
screwed into the top of casing 30 and has a large 
central gas port:-34. When valve 32 is off its 
seat gas is free to flow from space 7 through 

: the port 34 and out through nipple 24 into the 
well tubing 12. A coil spring 35 surrounds the 
valve stem and presses, valve 32 on the valve seat by its end engagement with a spring-adjusting 
nut 36 screwed by threads 37 on the valve stem 
near its upper lock nut 38 holds, the 
spring-adjusting nut 36 in adjustment. Ob 
viously nut 36 adjusts the cycle of valve 32, since 
the valve-unseating pressure is greater if nut 36 
compresses spri greater extent. As 
shown in Fij sting nut. 36 has four 
arcuate portions 39 slidably engage the 
interior of casing 30 and four straight sides 40 
which permit the gas to flow past the adjusting 
nut to establis ?? nut to establish desired pressure conditions in 
the lower part of casing 30, where a pressure-re 
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Sponsive bellows 4 is located. Bellows 4 is 
Sealed and contains non-compressible fluid Such 
as oil under partial vacuum and has its upper 
end Secured and Sealed upon a shoulder 2 on 
Valve stem 3 while its lower end is secured and 
Sealed to a bOSS 43 on the upper end of a magnet 
housing 44. The outside diameter of bellows 4 
is the same as the diameter of the valve stem at 
its upper end. The valve stem 3 has a reduced 
extension 45 which extends axially through the 
bellows and through a bore 48 in magnet housing 
44, said bore being larger than the valve stern 
extension 45, which has flats 47, best shown in Fig. 
5. At its lower end casing 30 is closed and sealed 
by the magnet housing, Which is screwed into 
the CaSing as indicated at ?. 48 ·-and-provides · an 
abutment for the lower end of spring .35. 
Magnet housing 44 is hollow on the inside to 

provide a chamber 49 and is closed; and -sealed 
at its lower end by a screw-threaded non-nag 
thetic, plug. 50, said plug having a central bore: 5 
glosed by a plug-screw 52 and Sealed by sealing 
silver solder 53 or the like. Solder-538 may simi 
larly seal, the screwjoint betweenplug 55 and the 
magnet housing. The central bore...5 t is enlarged 
as, indicated at 5 a...to receive the plug screw and 
što providea recess for receiving the upper end of 
logking stud, 23. (Fig.2) as previously, described. 
The bores 5,5provide an inlet facilitating ini 
tial introduction of fluid into the chamber-49 and . 
hence into the bellows-4, since the interior of 
the-bellows:communigates through bore 46 in the 
imagnet housing with chamber 49. 

At the lower end of, valve. stem 3, a permanent 
magaeta55 is secured, or if desired several per 

saanent...naagnets may be employed. A washer 56 
soft magnetic material is held by a nut 5? against 
the magnetoriaagnets 55, said nut being secured 
gn the extreme end of the valvestern by screw 
threads:58. A Small washer 59, secured against 
upward movement on the valve stem, provides the 
necessary fixed abutment, for the aper end of the 
nagaet, so that by merely tightesting nut: 57 the 
agaetis; fixed to the valve, Stein. As shown in 

Fig. 6, the periphery of magnetic washer, 5G has 
Seyeral grooves:60 permitting oil or other fluid to 
flow past, washer:36 to chamber 69, or:from that 
chamber past the waskaer armadarmagnetto; bere 346 
and the interior of the bellows. Another magnet 
6 which is analular with a central fluid passage 
Way,62, is Secured in the magnet housing 44 and 

is, fixed relative to magnet. 55 which moves 
with the valve-stem. Magnet, 6 is always 0.01 in. 
from the adjacent end of magnet 55 when 
the, Yalye, 32 is seated, so, that in case, the valve 
and seat wear the magnets. Will not hold the valve 
off its seat, causing a continuous gas leak. As 
will be understood, the opposite poles of the mag 
nets, 55, 6 fare, arranged to attract each other. 
The magnet flux, circuit (indicated in dotted 
liraes) includes both magnets, the magnetic 
washer, 56.whose periphery. is in contact with the 
magnet housing, and the lower end of the perme 
able magnet, housing. 
As the area of the bellows:and of Valveport. 34. 

is the same, the valve is balanced to any changing 
fluid level in well tubing 2. Thus the fluid in 
the tubing has no effect on the operation of the 
valve. The fluid and partial vacuum in the 
bellows are Such that when the valve stem, moves 
0,17 in. Çin the, preferred construction), the Vacu 
um is lost and the bellows has a solid or non 
compressible fluid Support within it, which pre 
vents injury to the bellows in the event of exces 
'sive pressures. It is preferred that, a change of 

4. 
25 p.s. i. pressure will deflect the Spring 0.17 in., 
which gives a full opening of the valve of 0.307 
sq. in. for a 5% in. Valve port. This is believed 
to be a larger valve port and opening than any 

5 other automatic lift valve on the market. A 
large open port is desirable because it allows the 
gas to enter the tubing 2 with no choking effect 
and allows the gas to expend a greater amount 
of, its potential energy in lifting the well fluid, in 

10 turn cutting-down on the amount of gas required 
to operate a given Well, or alternately, allowing 
Enore fluid to be lifted with a given quantity of 
gaS. 
Now referring to Fig. 7, study of the pressure 

i5 valve movement-curve shows that once the valve 
opens, and the gas-bleeds through the valve to its 
closing pressure. Of 484 p. S. i., gas at 500 p.s. i. 
must be admitted before the valve will be open 
again. This will not happen until gas is admitted 

20 automatically to the system through the inter 
mitter 20 in a predetermined time:cycle. Thus 
the valve is pressing on itsi seatiwith a differen 

4 tial greSSure of:16 p.S. i. Which will tead-to cause 
a good seal-off' at the seat. Other valves on 

25 themarket “float” ator. neartheiropening.pres 
Sure, Which teads to, cause constant gas' leakage. 
The operating cycle is as follows: 

(1) Below 484 p.s. i. the valve is shut...tight, as 
just explained (position A). 

(2) At 500 p.s. i. the valve. Snaps open (A. to B). 
(3) At 510 p.s. i. the valve stem is stationary 

... (B to C). 
(4) At 484 p.s. i. the pressure bleeds down (C 
to D). 

(5) At483 p.s. i. the valve snaps shut (Dito A). 

at 483, p.s. i. This is the nt at which the 
geriqd 

tubing; and rises above the: 9perating-valve. (2) 

5 valve opens. ; (3). At about 510 p.s. i. the t 

In more detail: (1) A. timed-cycle ofgas injec 
tion into the Casing at the groundsurface starts 

40 system rests from the lastinjection, Dur 
sing this rest period fluid moves into the:well 

When the casing pressure rises to 500 p.s. i., due 
to the injection of gas at the ground surface, the 

cycle at the surface stops admitting gas into the 

fluid can rise in the well-again. 
Ancadantageous, feature of the; deseribedyalve 

is the fact that temperature will not adversely 
55 affect it. The bellows is not pressure loaded. 

The-effect of changes in temperature on the fluid 
in the bellows, on the spring that actuates the 

: valve Stern, and on the permanent magnet, is 
negligible, 

60 The belows; is Smaller; in diaraetersthanacon 
Yehtional belows aid thereforewill resist greater 
spreSSlie. Adas Stated, it is protected: by the 
non-compressible fluid within it which stops.co 

up of bellows and Valve, the rising fluidleyelin 
the Well tubirag. Willinot affect the opening and 

70 closing pressures-Of the valve. The only pres 
Sure affecting the Valves action is that applied 
against the end of, the valvestem. This areasis 
contacted only by the compressed gas in the gas 
ing Which is the contr?l medium forgpening and 

75 closing the valve. Inside theibellows the flats 

W 

??? 
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41 on the valve stem act as small fluidports, SQ., 
that any opening or closing action will be cush. 
ioned and there will be no jarring or vibration 
of the permanent magnets. . . . . . . . . . . . . 
The valve stem is of non letic materialso 5 

that there is no flux leakage through the core. 
of the magnets. On the other hand, the magnet, 
housing is of a permeable material which will 
readily conduct the flux from the magnets and 
make a complete circuit as indicated in the dot-lo 
tedlines. . . ???????????? ????.……? 
The primary use of the magnets is to obtain, 

a wide open port So as to admit high pressure. 
gas. Without pressure losses due to choking...So 
far as I know, this can not be done with only lið 
a bellows under pressure for power, or with 
a Spring alone used for power, or combined. 
With a bellows, as Such designs result in a chok 
ing of the Waive as the opening pressure is at 
tained and this choking action continues until 20 
nearly the top injection pressure is obtained in 
the casing. The diagram, Fig. 8, shows com 
parative actions of Spring-powered valves. To 
obtain the Same operining as the described mag-, 
netic valve the casing pressure would have to be 
raised. 25, p.s. i. beyond its opening pressure, 
which would waste gas and also cause other valves. 
to open, adding to the gas waste. . . . :::.:................................................... 
The described magnets for snap, action and, a 

wide Opening of the valve port are useful with 30 
(1) a Spring for power, (2) a bellows under pres 
Sure for power, (3) a combination of a spring and 
a preSSured bellows for power, (4) well-fluid-con 
trolled and operated automatic valves, (5) a sur 
face controlled and operated valve, and (6) any 
combination of the above named valves. 

All the valves in a series or string will be set 
to open at the Sarine gage pressure because when 
they are placed in a well the static head of the 
gas Will cause the lower walves to open first as 
the gas is injected into the casing and the pres 
Sure begins to rise. Initially there is fiuid in the 
casing as well as in the tubing and as gas pres 
sure is applied to the casing this fluid passes 
through the valve ports and rises up in the tub 
ing in a U-tube effect. Walves immersed in fluid 
in the casing will not be contacted by gas, and 
thus the lowest exposed valve will open first (as 
explained above) and any fluid which rises due 
to the U-tube effect abo"7e this lowest available 
valve will be lifted out of the well. As lower 
Valves are in turn exposed by removal of the 
fluid, they will open in turn and gas flowing 
through then into the tubing will lift fluid above 
the level of each valve to the surface. Ultimately 
a level of Operation is reached where new fluid 
comes into the tubing from the well as fast as it 
is lifted to the surface. This is the "static op 
erating point' in the well and is determined by 
the amount of fluid the well will make, the type 60 
of lift valve, and the available gas pressure. 

It is to be understood that the apparatus Will 
work if the fluids are reversed, that is, if fluid is 
in the casing and gas is in the tubing. Therefore 
the foregoing description and descriptive terms 
in certain of the claims are to be taken as merely 
explanatory and illustrative and not as limita 
tions. 

Obviously many changes may be made in the to 
construction and arrangement of the parts of the 
lift valve; also some omissions and additions may 
be made; hence i do not Wish to be limited to the 
particular embodiment at present preferred by 

23 

45 

50 

me and described above, but only as required by 75 

6. 
the appended claims interpreted in the light 
the prior art. . . . 
WhatI claimis: 
1. A gas lift valve comprising a valve, body. 

having a gas port and a valve seat; a valve 
adapted when seated to close said port; a spring. 
within the body resisting unseating of the valve, 
and permanent magnet means wholly, within the 
body connected and arranged to oppose by magi. 
netic flux movement of the valve toward open 
position; Said permanent magnet means com 
prising a hollow magnet housing which is mag 
netically permeable; a permanent magnet se 
cured to and wholly enclosed by the magnet. 
housing; a second permanent magnet, placed 
pole-to-pole to the first magnet; means connect 
ing the second magnet with the valve so that the 
valve when unseated moves the second magnet. 
away from the first; said connecting means con 
sisting of a valve stem of non-magnetic mate 
rial; a washer of magnetic material on the valve. 
stem and in contact with the second magnet and 
also in contact with the inner walls of the hol 
low magnet housing, and a nut securing the 
washer and second magnet upon the valve stem; 
the magnet housing, the two magnets and the 
washer together forming a closed path for lines. 
of magnetic flux. : . : 

2. A gas lift valve comprising a body having a 
gas inlet port; a gas discharge port; a valve. 
adapted when seated to close the inlet port and . 
when unseated permitting free flow of gas 
through the inlet port and out the discharge 
port: means to close the valve automatically, said 
means yielding to predetermined gas pressure 
outside the inlet port; bellows means fixed to the 
valve and acting to yield readily up to a certain. 
point, and then positively prevent further valve" 
movement away from its seat; Said body having. 

Ofi 

At a tubular extension housing fluid communicat 
ing with the interior of said bellows means, said 
housing being composed of material permeable 
to magnetic lines of force, a stem portion car 
ried by said valve and projecting into the tubul 
lar extension, a permanent magnet carried by 
said stem and closely but slidably fitting said 
tubular housing, and neans providing a paSS3 ge 
connecting the tubular extension with the inte 
rior of the bellows. . . . ----- 

3. A gas lift valve comprising a body having a 
gas inlet port; a gas discharge port: a valve 
adapted when seated to close the inlet port; 
spring means acting to hold the valve seated 
normally but yielding to predetermined gas pres 

5 sure outside of the inlet port; a valve stem secured 
to the valve and being of non-magnetic Imaterial; . 
said valve stem having flats and extending axially 
of the body; a sealed bellows Surrounding the 
valve stern and Secured thereto at one end; a 
magnet, housing of material permeable to mag 
netic lines of force and having a central bore 
through which passes part of the valve stem with. 
the flats; a permanent magnet secured to the 
end of the valve stem; the magnet housing hav 

5 ing an interior chamber for fluid and said cham 
ber being in communication with the interior of 
the bellows by way of said central bore; another 
permanent magnet secured to the magnet hous 
ing and in magnetic circuit therewith; the two 
magnets being constructed and arranged so as 
to attact each other; the first mentioned magnet r 
being in magnetic circuit with the magnet hous 
ing but constructed so as to permit fluid to flow 
past it into or out of the chamber. . . . ." 

4. The invention defined incla   



the valve stem is 'screw-threaded at the send real 
note from the valve, a washer of magnetic ma-. 
terial is mounted on the valve stem and has its 
periphery in sliding contact with the: interior 
walls of the magnet’ housing and: provided with 
grooves permitting fluid to flow past the Washer 
in either direction, and a nut is screwed on the 
end of the valve stem" and is in contact with the 
washer to hold the Washer in contact. With the 
first-mentioned magnet, so that the two magnets; 
the Washer and the magnet housing are all in: 
the same magnetic circuit. 

5. Agas lift valve comprising a valve body hav 
ing a gas port and a valve seat, a valve adapted 
when seated to close" said port, a spring within 
the body resisting unseating of the valve, and 
permanent magnet means wholly within the body 
and constructed and arranged to oppose by mag 
netic flux. In ovement of the valve toward open 
position, said permanent magnet means includ 
ing a permanent magnet connected to the valve 
and slidable within the body, said valve being 
secured to a sealed bellows mounted within the 
body and containing an incompressible fluid and 
a partial vacuum, the bellows mounting and Se 
curement being such that opening of the Valve 
effects partial collapse of the bellows, the fluid 
and partial vacuum in the bellows” beingº so se 
lected that, when the valve moves a small frac 
tion of an inch the Vacuum disappears and the 
bellows then has a solid non-compressible fluid 
support on the inside which prevents damage to 
the bellows, in the event of extreme pressure, the 
areas of the bellows and of the valve port being 
Substantially the Same, 

6. A gas lift Valve comprising a valve body hav 
ing a gas port and a valve seat, a valve adapted 
when seated to close said port, a spring within 
the body resisting, unseating of the valve, and 
permanent magnet means wholly Within the body. 
and constructed and arranged to oppose by mag 
netic flux movement of the valve toward open 
position, said permanent magnet means includ 
ing, a permanent magnet connected to the valve 
and slidable within, the body, said valve body 
being provided with a tubular extension of ma 
terial permeable to magnetic lines of flux and 
Serving as a magnetic housing, a second perma 
nent magnet fixed to and in magnetic circuit with 
Said inagnetic housing, said two magnets having 

3. 

O 
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adjacent ends of opposite polarity and being 
adapted to Separate when the valve is unseated. 

7. A gas lift valve as defined in claim 6 where 
in the two magnets are separated by an air gap 
On the order of one one-hundredth of an inch 
When the Valve is seated. 

5 5 

8. A gas lift valve comprising an elongated." 
body having a gas passage therein provided with 
a valve seat, a valve coacting with said seat and 
adapted when seated to close said passage, re 
silient means normally acting to hold the valve. 
Seated but yielding to predetermined gas pres 
Sure to permit the valve to open, a valve stem 
extending axially of Said body, a magnet housing 
Carried by the body, a permanent magnet, car 
Iried by Said stem and closely but slidably fitting. 
Said housing, and a second permanent magnet 
Secured to the housing and coacting with the 
first to produce Snap action of the valve. 

9. A gas lift valve comprising a body portion 

60 

having. a gas flow passage therethrough anda , 
valve seat, therein, a reciprocating valve mem 
ber adapted when seated to close said passage, 
resilient means normally acting to hold, said 
valve seated but yielding to predetermined gas 75 

8. 
pressure to permit the valve to Open, a valve stem 
extending axially of the body; a sealed bellows: 
Surrounding: the stem; and . Secured thereto, at 
one end, a magnet housing: carried by said body 
of material permeable to magnetic lines of force 
and having. a central bore through which the: 
valve stem is adapted to pass; a permanent mag 
net secured to said: stem; and movable within: 
limits:Within Said housing, said magnet housing: 
having: an interior chamber, for fluid and means. 
providing interconnecting fluid passageways be-, 
tWeen, Saidi chamber and the interior of said 
bellows. ; 

10. A. gas lift valve comprising a tubular body 
having a gas: passageway housed therein, a valve. 
Seatin Said passageway...and a reciprocating valve: 
Coacting With Said seat and controlling, flow of . 
gas; through, Said: passageway; said valve having 
a stem extending axially of the body, sealed bel 
loWS. Surrounding Said, Stem and secured thereto 
at One end, a permanent magnet secured to the 
end of the Stem opposite Said valve, said body 
including... a. magnet housing surrounding said 
Stern and closing the end of said body, said, mag 
net housing being formed of material permeable. 
to magnetic lines of force and; having kan interior 
chamber for fluid, and means providing...inter 
connecting fluid passageways between said cham 
ber and the interior of said bellows. . 

11. A 'gas lift. Valve as Set, forth in claim: 10, 
Wherein the imagnet closely fits said magnet hous 
ing and is provided with fluid passageways ex 
tending lengthwise therethrough. 

12. A nagaetic gas... lift Valve comprising an 
elongated Ody having a gas passage therein pro-. 
Vided With a valve Seat, a reciprocating valve co 
acting with Said Seat for controlling the flow 
through said gas-passage, said valve having a stem 
extending axially of the body, a sealed bellows 
Surrounding the Stein and Secured thereto, at one 
end; a permanent magnet secured to the stem at 
a point renote fron the valve and beyond the 
point of attachment of the bellows, and a magnet 
housing carried by the body and formed of mag 
netic material, Said magnet housing being cham. 
bered to enclose fluid, and means providing longi 
tudinal passageways between said chamber por 
tion and the interior of the bellows. 

13. A gas lift valve comprising a body having 
a 'gas inlet port; a gas discharge port; a valve 
adapted when Seated to close the inlet port; re 
silient means acting to hold the valve seated nor 
mally but yielding to predetermined gas pressure. 
Outside of the inlet port; a valve stern secured to 
the Valve and being of non-magnetic material; 
Said valvestern having fiats and extending axially 
of the body; a sealed bellows surrounding the 
Valve stem and secured thereto at one end; a mag 
met housing of ª material permeable to magnetic 
lines of force and having a central bore through 
which passes part of the valve stem with the flats; 
a permanent magnet Secured to the end of the 
Valve stem; the magnet housing having an in 
terior chamber for fluid and said chamber being 
in communication With the interior of the bellows 
by Way of Said central bore; said magnet being in 
magnetic circuit. With the magnet’ housing, but 
constructed SO as to permit fluid to flow past it 
into - o1º.out of the-chanaber: " 

14. A gas lift valve comprising an elongated 
body having a flow passage therein provided with 
a valve seat, a reciprocable valve coacting“ witha 
Said seat and adapted when seated to close said 
passage, resilient, means normally acting; to hold. 
the valve seated but yielding to predetermined 
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pressure to permit the Waive to Open, said valve 
having a stem extending axially of Said body, a 
plug member carried by said body and having a 
central bore to periit passage of said Stern, a 
sealed bellows connected at one end to the stem 
and at the other end to said plug, said body in 
cluding a tubular portion extending beyond said 
plug and serving as a fluid chamber, an enlarged 
member carried by said stem closely fitting and 
slidable in said housing, and means providing 
guide passageways through the enlarged stem 
portion and plug to permit fluid to pass between 
said fluid changer and the interior of Said bel 
loWS. 

15. A gas lift valve as set forth in claim 14 
wherein the fluid chamber is of material perme 
able to magnetic lines of force, and the enlarged 
Stem portion slidable therein comprises a per 
manent magnet. 

16. In combination with a well casing, well 
tubing within the casing and spaced therefrom, 
a casing head closing the top of said casing, 
means internittently Supplying pressure fluid to 
the Space between the tubing and casing under 
gradually increasing pressure, means compris 
ing a valve body forming a pressure fluid passage 
between the tubing and casing, a valve seat in 
Said passage, and gas lift valve means control 
ling flow of pressure fluid through the passage, 
comprising a Valve member slidable within said 
body and coacting With said Seat, resilient, pres 
Sure means within said body urging the valve 
member against the seat in a direction to oppose 
the force of pressure fluid in said passage acting 
to open the valve; the improvement wherein 
means comprising a permanent magnet con 
nected to the valve member and slidable there 
with in said valve body is provided supplement 
ing Said resilient yielding pressure means and 
acting until the preSSure of Said pressure fluid 
finally Overconnes the combined effect of the re 
Silient pressure means and of the permanent 
magnet, thereby fully opening the valve and per 
mitting full flow of pressure through the passage 
Without pressure loss to effect lifting action upon 
liquid within the well. 

17. The combination as set forth in claim 16, 
wherein the resilient pressure means acting on 
said valve member includes a Spring. 
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18. The combination as set forth in claim 16, 

Wherein the resilient pressure means is fluid actu 
ated. 

9. The combination as set forth in claim 6, 
wherein the resilient pressure means utilizes a 
combination of spring and bellows power. 

20. Well pumping apparatus comprising, in 
combination with a well casing, well tubing with 
in the casing and spaced therefrom, means com 
prising a valve body forming a passage connect 
ing the interior of the tubing and casing, a valve 
seat in said passage, and a gas lift valve slidable 
in said body and coacting with Said seat, means 
supplying lifting fiuid under gradually increasing 
pressure to said connecting passage in a direction 
tending to force Said valve from its seat, resilient 
pressure means within said body urging the valve 
against its seat, and means comprising a perina 
nent magnet connected to said valve and mov 
able thereWith in said valve body supplementing 
the action of said resilient pressure ineans, until 
the combined effect of the resilient pressure 
means and of the permanent magnet, is overcome, 
thereby instantly and fully opening the valve and 
permitting full flow of pressure fluid through the 
passage without pressure loss to effect lifting 
action upon liquid within the Well. 

HAROLD E. McGOWEN, JR. 
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