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This invention relates to the elevation of liquids 
through a well eduction tube under in?uence of pres 
sure gas delivered to the eduction tube below its liquid 
level, and more particularly to a free piston plunger 
closely ?tting the‘tube for rise and fall between opposite 
limits therein and having an upwardly seating check 
valve controlling a pressure equalizing passage communi 
cating the tube space ‘above and below the plunger. 

Plunger lift systems, Whether dependent on formation 
pressure or outside pressure gas supplied and regulated 
by a surface timer, have long been in use and in general 
are arranged in the manner disclosed in Fletcher Patent 
1,846,000, dated February 16, 1932. On plunger down 
stroke, an open passage ‘across the plunger permits its 
gravity descent through well ?uids and at the lower limit 
of travel a valve engages a striker land is shifted to pas 
sage closing relation, whereupon ?uid pressure below the 
plunger raises the same and pushes any liquid thereabove 
to the surface. At the upper limit, a bumper engagement 
returns the valve to open position for a pressure equaliz 
ing action and a repeated plunger downstroke. 

Satisfactory valve action is of critical importance and 
has been a troublesome problem and an object of the 
present invention is to provide :an improved valve struc 
ture which will be reliable and care ‘free for effective 
operation throughout long periods of use. 
A further object of the invention is to provide a simpli 

?ed valve structure comprising but a few inexpensive and ‘I 
easy to manufacture and assemble elements and which 
will hold itself in closed position as well ‘as open position 
without reliance entirely on ?uid pressure differentials 
or on movable position controlling parts inclusive of 
latching detents, springs or other items likely to get out 
of order from wear, strain ‘and the wide range of tem 
perature change encountered in deep well installations. 

Another object of the invention is to provide an im 
proved plunger whose body adjacent its ‘annular pas 
sage seat includes a valve cage having a valve abutment 
shoulder below the seat, with the shoulder and seat af 
fording spaced apart limit stops and de?ning the travel 
range of a shiftable check valve which incorporates a 
longitudinally magnetized permanent magnet whose end 
portions and opposite poles co-operate with the limit 
stops and the cage wall whereby lines of magnetic force 
have effective valve holding action in both closed and 
open relationships and provide predetermined resistance 
to displacement of the shiftable valve from either posi 
tion at which the valve has been set. 

Other objects and advantages will be apparent ‘from 
inspection of the accompanying drawing wherein FIG. 
1 is an elevation partly in section showing a plunger hav 
ing a check valve in its open position and FIG. 2 is a sim 
ilar view of a modi?ed embodiment of the invention. 

In the plunger as shown in FIG. 1, there is included 
a hollow body member comprising an elongated central 
tube 1 and enlarged upper and lower heads 2 and 3 
threaded onto opposite ends of the tube 1. The upper 
most tubular head 2 terminates upwardly in the usual 
?shing neck coupling and between it and the bottom head 
3 are clamped in surrounding relation to the central tube 
1, a stack of sealing assemblies which are for co-opera 
tion with the eduction tube wall in restricting ?uid pas 
sage around the plunger assembly. These elements in 
clude a sleeve 4 having an alternate succession of pc 
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ripheral ribs and grooves to provide a labyrinth type 
seal. In addition, FIG. 1 shows a pair of sleeves 5 and 
6 in end to end succession, each having a pair of di 
ametrically opposite windows extending longitudinally 
therein from adjoining edges and receiving wiping shoes 
7 suitably retained in the sleeves, as by means of end 
tabs 8 which project above and below each window and 
?t the hollow sleeves to limit outward travel of 
the shoes under in?uence of laterally disposed coil springs 
9. Each wiper shoe 7 has an arcuate length exceeding 
ninety degrees and the pair of shoes received within the 
window of the sleeve 5 are \angularly spaced from the 
pair of shoes 7 ?tted [to the companion sleeve 6. 
The lowermost coupling head 3 is hollow and immed 

iately below its upper screw threaded end portion it has 
an enlarged cylindrical chamber 10 of uniform diameter 
throughout its length which forms a continuation of the 
passageway through the hollow tube ‘1 and communicates 
with the outside of the plunger and below the sealing ele 
ments through one or more lateral ports 11. At its upper 
end, the chamber 10 encloses an annular and upwardly 
tapered valve seat 12 formed either as a part of the cou 
pling head 3 or as the bottom end of the tube 11, ‘as shown 
in the drawing. 
For co-operation with the ?xed annular seat 12 and 

slidably caged or contained within the chamber 10 is a 
check valve assembly for movement toward and from the 
seat 12. This check valve includes a central stem 13 
which slidably ?ts and projects through a reduced di 
ameter bore leading downwardly ‘from the chamber 10 
from an adjacent shoulder 14 at thet bottom of the cham 
ber. A reduced diameter upper portion of the stem 
provides an intermediate upwardly facing shoulder thereon 
to which is ?tted a washer 15 at the lower end of an an 
nular magnet 16 Whose upper end is overlapped by a 
washer 17 threaded on or otherwise secured to the upper 
end of the stem 13. Peripherally enclosing the cylin 
drical magnet 16 and extending between the upper and 
lower washers 15 and 17 is a facing sleeve 18 of brass or 
‘other suitable nonmagnetic material and preferably of 
uniform outside diameter throughout its length. The as 
sembly comprising sleeve 18 and magnet 16 and the 
washers 15 and 17 has a slight and uniform clearance re‘ 
laden with the interior surface of the chamber 10 and is 
an over~all length somewhat less that the length of the 
chamber 10, suf?cient to accommodate movement of the 
valve toward and from the seat 12. The upper washer 17 
has an upwardly tapered rim portion to mate with and 
tightly engage with the tapered seat 12 when the valve is 
raised. Bearing on the upper face of the washer 17 is the 
lower end of .a longitudinally ?uted or grooved rod 19 ex 
tending through the passage the tube 1 and terminating 
upwardly in a reduced pin portion 20 slida-bly projectable 
through the upper end of the coupling head 2. In the 
position of the parts seen in FIG. 1, the check valve is 
at its lower open limit for ‘free movement of liquid by 
way of the ports 11 ‘and the longitudinal grooves in the 
rod 19 which lead to lateral ports 21 in the coupling 2. 
This is the relationship of the parts which enables gravity 
descent of the plunger until the projecting lower tip por 
tion of the stem 13 strikes ‘an abutment at the lower limit 
of travel, whereupon the valve seat 12 and body assem 
bly move downwardly until the seat 12 in engagement 
with the mating seat on the check valve assembly for 
closing the passage, Incident to such relative movement, 
the upper tip portion 20 of the fluted rod will be pro 
jected upwardly above the plunger, and with the valve 
seated, pressure below the plunger will elevate it until 
the tip 20 comes into abutment with a suitable striker 
at the well head and holds the check valve stationary 
while the main body and seat 12 rise for opening the 
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passageway until the seating shoulder 14 engages the bot 
tom of the check valve. 
The annular magnet 16 is magnetized longitudinally 

of its length so that its opposite poles are spaced apart 
in the longitudinal direction. The wall of the cage is 
formed of ferrous or magnetic material and co-operates 
with the ?eld of the magnet and since the radial clear 
ance relation between the opposite poles and the cage wall 
is similar at both ends of valve travel, the magnetic hold 
ing force will be effective whether the valve is in open 
or closed position. That is to say, when the check valve 
is bodily moved from one position to the other, the lines 
of force of the permanent magnet are overcome for ac 
commodating the movement and then act through the 
valve cage for resisting displacement. This holding ac 
tion is of special consequence in the valve closing posi 
tion under conditions in which the ?uctuations in pres 
sure, which normally tends to act upwardly on the closed 
valve, are of suf?ciently wide variation during upward 
plunger travel as to allow the valve to unseat itself. The 
holding force is also of importance in the open position 
of the valve in resisting any closing forces during down 
ward plunger travel. 
The improved result obtained with the use of a perma 

nent magnet eliminates need for locating springs and 
poppet devices, such as often used heretofore, and in 
sures a positive and reliable action without wear out and 
breakage of parts. As previously indicated, the facing 
sleeve 18 is of nonmagnetic material. Its use as an op 
tional feature is to minimize accumulation of metal debris 
on the valve assembly. As proposed in the embodiment 
disclosed, the valve stem 13 and the elongated motion 
transmitting rod 19 are of nonmagnetic material whereas 
the cage 3, containing the seating shoulder 14, and the 
tubular body 1, presenting the valve seat 12, are of mag 
netic material. Also, the end washers 15 and 17 in 
bottom and top face contact with the permanent magnet 
are of magnetic material and constitute pole pieces for 
extending and concentrating the magnetic ?eld. This 
arrangement is preferred for an effective holding action 
when the shiftable valve is engaged with either the mag 
netic seat 14 or the magnetic seat 12. In both valve posi 
tions, the cage affords a flux path between the magnet 
poles with similar small gap reluctance due to uniform 
cylindrical clearance throughout the valve travel range. 
The magnet-valve assembly and cage arrangement just 

described is incorporated in the modi?ed plunger of FIG. 
2 except that there is absent the ‘long push rod 19 in the 
passageway in the tube 1 above its bottom valve seat 12. 
Instead, a dependent rod 19a is ?xedly mounted in the 
lubricator assembly at the well head and is of such length 
that it will be telescopically received in the body of the 
plunger and project downwardly through the central 
passageway therethrough into striking engagement with 
the top of the magnetic valve at the upper limit of plunger 
travel. As an optional sealing arrangement for wiping 
engagement with the eduction tube, the peripherally 
ribbed sleeve 4 shown in FIG. 1 is omitted in FIG. 2 and 
is replaced by a second set of four wiper shoes 7 indenti 
cal in structure and arrangement to the set of shoes shown 
and described in connection with FIG. 1. ‘In other 
words, there are two sets of four co-operating wiper 
shoes and locating sleeves 5 and 6 and the two sets are 
arranged in tandem assembly relationship. 

While the foregoing speci?cation has been limited to 
speci?c structure, it is to be understood that various 
modi?cations can be made without departing ‘from the 
invention as set forth in the attached claims. 
What is claimed is: 
1. A free plunger for travel through a well eduction 

tube and between upper and lower limit stops therein, a 
hollow ‘body having a passage therethrough and a down 
wardly facing valve seat ?xed in the passage, a check 
valve mounted in the body for movement longitudinally 
thereof toward and from said seat and between passage 
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opening and closing positions, mechanical motion trans 
mitting means at each end of said valve adapted to re~ 
ceive force for effecting valve movements at the travel 
limits ‘of said plunger and means resisting valve move 
ment from both positions-‘and comprising a permanent 
magnet mounted on the valve for movement therewith 
and arranged ‘with opposite poles spaced apart in the 
longitudinal direction of movement, said magnet having 
a peripheral surface of uniform radial dimension through 
out its length between its opposite poles and a body wall 
of ‘magnetic material below said sea-t and surrounding 
the magnet in uniform spaced radial clearance relation 
with the magnet throughout the operating length thereof, 
said wall and said valve having lower terminal portions 
slidably ?tted one to another to center and maintain said 
clearance relation and also having radial abutment sur 
face for engagement at the limit of valve movement away 
from said valve seat. 

2. In a free plunger for wells, a hollow body having a 
passageway and a valve seat surrounding the passageway, 
a movable check valve for controlling the passage through 
the body, a valve carried permanent magnet of uniform 
outside dimension and with its opposite poles spaced 
apart in the longitudinal direction of its movement, a 
valve retaining cage enclosing the valve and accommo 
dating movement thereof to and from said valve seat, 
interengaging seating surfaces on the valve and the cage 
engageable to limit the range of valve movement away 
from said valve seat, means on the valve to receive valve 
moving forces, said cage being carried by the body and 
provided with a surrounding wall of magnetic material 
and of a uniform inside dimension and interengaging 
centering surfaces on the valve and body to provide sub 
stantially the same clearance relation between the wall 
and the magnet in all relative positions thereof. 

3. In a free plunger as in claim 2, together with an 
outside facing of nonmagnetic material lining the outside 
surface of the magnet. 

4. A free plunger for travel in a well eduction tube, a 
hollow body having a peripheral sealing formation and 
a passageway through the body, a downwardly facing 
valve seat on the body in passageway surrounding rela 
tion, a hollow valve cage having a wall of magnetic 
material and constituting a downward extension of the 
body below said seat, a movable check valve slidably 
mounted within the valve cage for longitudinal valve 
movement between an upper position in passageway clos 
ing engagement with the seat and a lower position in 
passageway opening relation with the seat, an upwardly 
facing stop shoulder carried by the cage as an extension 
of the wall thereof and engageable by the check valve as 
a limit to valve movement toward said lower position, 
force receiving means at opposite ends of the valve for 
controlling valve movement relative to the body and a 
permanent magnet forming a part of and movable with 
the check valve and having opposite poles longitudinally 
spaced apart and co-operating with said magnetic wall 
to resist valve movement away from both of said posi 
tions. 

5. A free plunger for travel through a well eduction 
tube in the operation of producing well liquid, a body 
having an outside diameter for close ?tment with an 
eduction tube and having an internal passage there 
through, an upwardly seating check valve controlling 
said passage, top and bottom abutment surfaces on the 
valve for receipt of valve shifting forces, a hollow cage 
on the body having an annular wall of magnetic mate 
rial enclosing the valve and being of uniform internal 
diameter, a valve engageable seat projected inwardly on 
said wall and engageable by the check valve to limit shift 
thereof downwardly and a permanent magnet formed as 
a unit with the valve and arranged with longitudinally 
spaced apart poles of similar outside dimension for sub 
stantially the same clearance relation adjacent said poles 
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with the interior surface of the cage Wall in all positions 
of the valve. 

6. A well plunger for free travel in an eduction tube and 
comprising a body containing a ?uid passage, a valve 
cage having a wall portion of magnetic material and con 
stituting a ?xed part of the body, a valve seat for the 
passage, a check valve movably housed within the cage, 
interengageable surfaces on the check valve and said cage 
engageable with one another to limit valve movement 
away from said valve seat, said check valve being mova— 
ble for passage opening and closing relations with the 
seat and including abutment surfaces on the valve to 
receive valve movement force and a permanent ‘magnet 
having its opposite poles spaced apart in the direction 
of valve movement for co-operation with the magnetic 
wall portion of the cage in aliording a valve holding 
effect. 

7. A well plunger for ‘free travel in an eduction tube, 
comprising a body containing a ?uid passage and having 
a hollow portion constituting a part of the passage, said 
hollow portion providing a check valve enclosing cham 
ber and having a chamber wall of magnetic material and 
also having a lateral port through the wall intermediate 
its longitudinal extent, a downwardly facing valve seat 
in the passage above said lateral port, an upwardly facing 
stop shoulder in the chamber below said port, a valve 
stem guide on said hollow portion extended downward 
wardly below the stop shoulder, a valve stem having a 
lower portion slidably ?tted to said guide and adapted to 
transmit valve moving force and having an upper por 
tion projected into the chamber and terminated upward 
ly in a valve head for co-operation with said seat, a mag 
net mounted by the stem below said head with opposite 
poles longitudinally spaced apart, a stop surface at the 
bottom of the magnet for co-operation with said shoulder 
and a facing layer of nonmagnetic material overlying the 
peripheral surface of the magnet. 

8. In a free plunger for travel within a well eduction 
tube, a hollow body having eduction tube engageable 
sealing means peripherally thereon and providing a ?uid 
passageway in the body with communication exteriorly 
thereof above and below the sealing means, an upwardly 
seating check valve for closing said passage way, a per 
manent magnet carried by the valve and provided with 
opposite poles spaced apart longitudinally of the direc 
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6 
tion of valve travel and a valve cage of magnetic mate 
rial enclosing said valve and having top and bottom stop 
abutments engageable alternately by the valve and the 
upper of which constitutes an annular valve seat for 
said passageway, said stop abutments being longitudinal 
dy spaced apart a distance greater than the longitudinal 
spacing between said poles and cooperating therewith 
whereby the magnetic holding force on the valve is e?’ec 
ltive at valve engagements repectively with the top and the 
bottom stop abutments and force transmitting means on 
the check valve for the receipt of mechanical force to 
shift the valve in ‘opposition ‘to the magnetic holding 
force. 

9. In a well plunger having a passageway therethrough, 
a valve cage of magnetic material forming part of said 
passageway and having a valve seat at one end of the 
cage and a valve stop longitudinally spaced from said 
seat, a shiftable valve engageable with said seat at one 
limit to close said passageway and with said stop at the 
other limit, valve carried means positioned for receipt 
of mechanical valve shifting force and a magnet carried 
by the valve and magnetized to present its opposite poles 
spaced apart in the direction of valve movement for co 
operation with the seat and the stop respectively for a 
valve holding action. 

10. In a magnetic check valve assembly, a pair of rel 
atively shiftable elements, one of which is a body of 
magnetic material having a passageway and the other of 
which is a valve for the passageway, a pair of stop abut 
ments of magnetic material on the body extending a mag— 
netic ?ux path through the body and de?ning opposite 
limits of relative travel and alternately engageable with 
said valve, a magnet constituting a part of the valve 
and having its opposite poles spaced apart in the direc 
tion of relative ‘travel for magnetic attraction valve hold 
ing co-operation with the magnetic abutments when either 
is engaged with the valve and mechanical force respon 
sive means on one of the elements for effecting the rel~ 
ative shifting of said elements against opposition of mag 
netic attraction. 
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