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This invention relates to free piston pump apparatus for 
raising oil or other fluid from wells. 

In my prior Patent No. 2,676,547 granted April 27, 
1954 there is disclosed a multiple free piston well pump 
device enploying more than one plunger in a single 
eduction tube. In the device of that patent a stationary 
barrier device defines the upper limit of movement of a 
lower plunger and the lower limit of movement of an 
lipper plunger. The plungers move simultaneously but 
each travels in its own portion of the eduction tube. 

in accordance with my present invention eliminate 
the barrier device and provide two or more plungers 
which travel freely within the same eduction tube. The 
plungers each have a passageway extending axially there 
through and a valve for closing the passageway. When 
a descending plunger meets an ascending plunger in the 
Same eduction tube, the load of well fluid carried above 
the lower ascending plunger passes through the passage 
way in the upper descending plunger. Contact between 
the plungers acts to open the valve in the lower plunger 
and close the valve in the upper plunger, thereby trans 
ferring the load of well fluid to the upper plunger. The 
pitingers each reverse direction; the upper plunger raises 
the load of well fluid while the lower plunger drops back 
down the eduction tube. The contact between the 
plungers and the transfer of the load of well fluid takes 
place at a location which may be approximately midway 
of the extremes of travel of the two plungers, but the 
location is not a fixed point and may vary several hundred 
feet during the cycle of operation, depending upon well 
conditions. 
Two plungers operating in the same eduction tube 

have an outstanding advantage, as compared to a single 
plunger device, in increasing the number of loads of 
well fluids delivered to the Surface during a 24-hour inter 
val. Smaller loads are raised more frequently with a 
corresponding improvement in the gas/oil ratio. The 
quantity of gas required to produce a barrel of oil is sub 
Stantially reduced. The elimination of the requirement 
for a barrier device results in a simplified arrangement 
of parts and facilitates conversion from a single plunger 
device to a tandem plunger device. 

Accordingly, it is the principal object of this inven 
tion to provide a free piston well pump device in which 
a plurality of valved plungers travel in the same eduction 
tube, and operate to transfer well fluid from a lower 
plunger to a higher plunger when the plungers meet in 
physical contact within the eduction tube. 

Another cbject is to provide a relay device of this 
type using two plungers in a single eduction tube, the 
upper plunger being the same as that used in a single 
pilinger device and the lower plunger having means pro 
vided whereby contact between the plungers serves to 
open the valve in the lower plunger. 
Another object is to provide improved means for main 

taining the upper plunger at the well head until the 
lower plunger has reached the lower end of the eduction 
tube. 
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Other related and more detailed objects and advantages 

will appear hereinafter. 
In the drawings: 
Figure 1a is a side elevation partly broken away show 

ing a well head installation embodying my invention. 
Figure 1b is a longitudinal section view forming a 

continuation of the lower end of Figure 1a and shows 
the lower portion of the eduction tube and the lower 
plunger resting on the foot piece or bumper device. 

Figure 2 is a diagrammatic illustration of the control 
valve and Well head connections for regulating the flow of 
fluid from the well. 

Figure 3 is a longitudinal section view showing the 
construction of the upper plunger. 

Figure 4 is a longitudinal section view showing the 
construction of the lower plunger. 

Figure 5 is a sectional view taken substantially on 
lines 5-5 as shown on Figure 1a. 

Figure 6 is a sectional view taken substantially on 
lines 6-6 as shown on Figure 5. 

Figure 7 is a Sectional view taken substantially on 
lines 7-7 as shown on Figure 3. 

Figures 8, 9, 10, and 11, are diagrammatic illustrations 
showing the operation of a preferred form of my in 
vention. 

Figure 12a is a sectional elevation of a modified form 
of this invention and showing a portion of the well head 
assembly. 

Figure 12b is a section view constituting a continua 
tion of the lower end of Figure 12a. 

Figure 13 is a sectional elevation showing details of 
construction of the latch operating mechanism. 

Figure 14 is a sectional elevation taken substantially 
on the lines 4-4 as shown in Figure 13. 

Figure 15 is a transverse sectional plan view taken 
substantially on the lines 5-15 as shown in Figure 13. 

Figure 16 is a fragmentary detail taken substantially 
on the lines 6-6 as shown in Figure 14. 

Referring to the drawings: 
The weli head assembly generally designated it is 

mounted at the upper end of the well casing i. The 
sectional eduction tube 2 extends within the casing Si 
and also terminates at the well head assembly E. The 
eduction tube 2 communicates with a longitudinal bore 
13 in the housing 4 by way of the shutoff valve 5 and 
connecting nipple 6. At the lower end of the eduction 
tube 2 is mounted a removable bumper assembly if 
which includes a spring 8 and a bumper padi 9. 
A pair of plungers 20 and 2 are mounted to travel 

freely within the same eduction tube 2. The upper 
plunger 26 is Substantially the same as that shown in the 
Knox et al. Patent No. 2,642,002 and is provided with a 
tubular body 22 having a central passageway 23 extending 
axially therethrough. Axially spaced sealing assemblies 
24 are mounted on the tubular body 22 and each of these 
Sealing assemblies includes radially movable parts which 
act to form a sea between the body and the interior of 
the eduction tube 2. A valve generally designated 25 
is mounted on the body 22 and serves to block the passage 
way 23 when closed. The valve 25 is provided with a 
head 26 having a frustroconical surface 27. The surface 
27 is engageable with the seat 28 formed on the sleeve 29. 
This sleeve 29 functions as a part of the body 22. The 
Stem 39 of the valve is guided for sliding movement with 
in the bore 35 of the bushing 32, which is fixed to the 
lower end of the sleeve 29. When the valve 25 is in open 
position, the valve head 26 rests on the ring magnet 33 
and establishes communication between the passageway 
23 and the annular space 34 around the sleeve 29 through 
lateral ports 35. The lower end 36 of the valve stem 
projects below the lower end of the plunger 20. 
The lower plunger 21 is similar in many respects to the 



upper plunger 20. The body 22a has a central passage 
way 23a closed by the valve 25a. The surface 27a of 
the valve head 26a closes against the seat 28a. The ring 
magnet 33a acts to hold the valve in open position. The 
sealing assemblies 24a have sliding contact with the inside 
surface of the eduction tube 12. 

. The lower plunger 21 differs from the upper plunger 
in that it includes a valve-opening rod 40, which is slidably 
mounted in guide bearings 41 and 42 and extends axially 
within the passageway 23a. The bearing 41 is formed by 
the bore of the body extension 43, and this bore receives 
the outer cylindrical surface of the cap 44 in sliding rela 
tionship. The cap 44 has a bore 44a which slidably re 
ceives the bushing 45. This bushing 45 is pinned to the 
upper end of the rod 40 and is engaged by the compres 
sion spring 46. The bushing 45 rests on the nut 47, which 
is threaded into the lower end of the cap 44. From this 
description it will be understood that rod 40 and cap 44 
normally move as a unit; upward movement is limited by 
engagement of the nut 47 with the abutment 48, and 
downward movement is limited by engagement of the 
shoulders 49 on the cap 44 and body extension 43. 
When the valve surface. 27a is closed against the seat 

28a and held in that position by differential pressure, the 
lower end of the rod 40 is engaged by the valve head 26a, 
and the rod 40 is thus held in an elevated position with 
respect to the body 22a, the cap 44 projecting well above 
the top of the body extension 43, and the shoulders 49 
being separated. When the upper projecting end 50 of 
the cap 44 is engaged by the lower end 36 of the valve 25 
on the upper plunger 20, the force is transmitted through 
the spring 46 to the rod 40. The spring 46 constitutes a 
force-transmitting element. The rod 40 moves downward 
relative to the body 22a and mechanically opens the valve 
25a. It will thus be apparent that contact between the 
plungers serves to close the valve 25 on the upper plunger 
20 and open the valve 25a on the lower plunger 21. 
The construction of the housing 14 and its associated 

parts may be substantially the same as that disclosed in 
the Spalding application Serial No. 349,513 filed April 17, 
1953, now Patent No. 2,757,614. 
As shown in the drawings, the spear 51 projects down 

ward through the central cavity 13 in the housing 14. 
A flange 53 formed integrally with the spear 51 rests on 
a shoulder 54 which defines the lower end of the counter 
bore 55. A spring 56 in this counterbore acts to hold 
the flange 53 against the shoulder 54. A guide bushing 
57 is mounted at the other end of the spring and is pro 
vided with a central opening 58 which slidably receives 
the spear extension 59. A removable cap 60 is mounted 
at the upper end of the housing 14. When the upper 
plunger 20 enters the central cavity 13, the lower end 62 
of the spear 5 projects downward through the central 
passage 23 in the plunger 20 and engages the valve head 
26 to move it to open position. The upper end of the 
plunger 20 strikes the lower side of the flange 53 after the 
valve 25 is open. The spring 56 cushions the shock in 
bringing the plunger 20 to rest within the housing 14. 
The well fluid raised by the plunger 20 passes out through 
the flow pipe 63 and through the flow bean 78 and con 
trol valve 64. 
The spear 51 is provided with a lateral enlargement 65 

which forms a restriction 66 within the longitudina? pas 
sage 23 in the upper plunger 20. The effect of this re 
striction 66 is to apply an upward force to the plunger 20 
So long as gas passes through the restriction. In this 
way, the plunger 20 is held within the housing 14 for the 
required time interval and is prevented from dropping out 
of the housing under the force of gravity. 

Means are provided for initiating closing movement of 
control valve 64 when the upper plunger 20 enters the 
housing 14. As shown in the drawings, this means in 
cludes the trigger 67 which is mounted on pivot shaft 68 
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4. 
trigger in a counter-clockwise direction about the shaft 68, 
as viewed in Figure 1a. A stop element 71 on the block 
69 limits pivotal movement of the trigger 67 under action 
of the spring 70. A lever 72 fixed relative to the shaft 68 
normally acts to hold the valve element 73 against the 
seat 74 thereby preventing escape of gas from the line 75. 
When the body 22 of the upper plunger 20 strikes the 
trigger 67, it causes the trigger to move in a clockwise 
direction as viewed in Figure la thereby moving the plate 
72 away from the valve element 73. The valve element 
in turn moves away from its seat 74 thereby venting the 
line 75 to atmosphere through the port 76. The shape 
of the forward face 77 of the trigger 67 is such as to avoid 
interfering with longitudinal movement of the upper 
plunger 20 within the central bore 13. 

In the general scheme of operation as best shown 
diagrammatically in Figures 8, 9, 10 and 11, the upper 
plunger 20 drops downward through the eduction tube 
12, its valve 25 being open. The lower plunger 21 which 
has been resting on the bumper assembly 17 moves up 
ward, carrying a load of well fluid above it. Gas within 
the casing 11 enters the lower end of the eduction tube 
through the perforated pipe 61. Since the valve 25a is 
closed, this gas pressure lifts the lower plunger 21 and 
its load of well fluid. 

Figure 9 shows the lower plunger 21 moving upward 
and the upper plunger 20 moving downward. The upper 
plunger 20 drops through the well fluid being raised by the 
lower plunger 21, the well fluid passing through the open 
valve 25 and through the central passage 23 into the space 
above the upper plunger 20. 

Figure 10 shows the plungers meeting at some point 
approximately midway between the top and bottom of the 
eduction tube 12. The lower end of the valve 25 on the 
upper plunger 20 strikes the upper end 50 of the rod elle 
ment 40 on the lower plunger 21. This action serves to 
close the valve 25 on the upper plunger and to open the 
valve 25a on the lower plunger. Both plungers then re 
verse direction. 
As shown in Figure 11, the lower plunger 21 drops 

back down the eduction tube 12 and through the column 
of well fluid which has accumulated in the lower end of 
the eduction tube. The valve 25a does not close until the 
lower end thereof strikes the bumper pad assembly 17. 
The upper plunger 20 continues moving upward in the 
eduction tube 12, its valve 25 remaining closed. The load 
of well fluid passes out through the well head and flow 
pipe 63. Just before the upper end of the plunger 20 
strikes the flange 53 the spear 51 opens the valve 25. The 
upper plunger 20 does not immediately drop by gravity 
however, because gas flowing through the passage 23 
passes through the restriction 66 imposed by the enlarge 
ment 65 on the spear 51. The resulting pressure drop 
across the plunger 20 hold its against the flange 53 when 
the control valve 64 (see Figure 2) begins to close. The 
reduction in rate of flow of gas through the passage 23 
reduces the force to a value insufficient to maintain the 
plunger 20 against the force of gravity, and accordingly 
the plunger 20 drops down through the eduction tube 
away from the well head. The speed of descent of the 
plungers 20 and 21 may be retarded by means of the 
removable choke rings 52 and 52a mounted on the bush 
ings 32 and 32a. Choke rings of different sizes may be 
used to vary the speed of descent, since it is highly desir 
able that the plungers 20 and 21 fall at approximately the 
same speed. 
The control instrument, generally designated 79, ordi 

narily is not required for operating the plungers 20 and 21. 
The trigger pipe 75 is connected directly to the controlline 
91. Both of these lines receive gas under pressure from 
the pilot supply line 85 via the restricted orifice 85a. 
When the vent valve 73 opens 'so that the trigger pipe 75 

carried by the block 69. A spring. 70 acts to move the 75 
is vented to atmosphere through the port 76, the gas pres 
sure applied to the oil dash pot 127 is reduced. The oil 
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pressure in the upper portion of the diaphragm chamber 
E30 is likewise reduced and the valve spring 131 moves 
the stem 124 upward to close the valve 64. The rate of 
closing of the valve 64 is regulated by the force of the 
check valve spring 32. The valve 64 closes slowly, and 
when the rate of flow of gas through it falls below a pre 
determined magnitude, the upper plunger 20 drops out of 
the well head and falls by gravity down through the 
eduction tube 2. When the upper plunger 20 leaves the 
housing 14, the spring 70 returns the trigger 67 to its 
initial position against the stop 7. The arm 72 moves 
the valve 73 against the seat 74, thereby preventing further 
escape of gas from trigger pipe 75 to the vent port 76. 
Pressure being supplied from the pilot supply line 85 
builds up pressure in the trigger pipe 75 and in the control 
line 91. This pressure applied to the oil dash pot 127 
causes oil to flow through the adjustable orifice 128 and 
into the chamber above the diaphragm 92. The rate of 
opening of the valve 64 is determined by the setting of the 
adjustable orifice i 28. 
From the above description it will be understood that 

the plungers 20 and 21 operate on their own time cycle 
without regulation of any timing clock and without regula 
tion based on casing pressure. 

In the modified form of this invention, there is provided 
mechanical latch means for maintaining the upper plunger 
within the well head for the desired time interval. This 
form of my invention is shown in Figures 12a-16 and it 
uses the control instrument shown in Figure 2, and gen 
erally designated 79. In this form of my invention, the 
upper and lower plungers do not operate on their own 
time cycle but on the contrary the motion of the plungers 
is regulated by the control instrument 79 and is dependent 
on changes in pressure within the casing 11. 

In this modified form of my invention the upper and 
lower plungers are substantial duplicates. Each includes 
a body 22b having a central axial passage 23b. A 
valve generally designated 25b is mounted near the lower 
end of the body to close for the longitudinal passage 23b. 
This valve is similar to that previously described and 
includes a head 26b having a frusto-conical surface 27b 
which closes against the seal 28b. The valve stem 36b 
projects downward below the lower end of the plunger 
bushing 32b. Sealing assemblies 24b engage the inner 
Surface of the eduction tube i2. 

Each of the plungers has an axially extending rod 49b 
for opening the valve 25b. This rod 40b and its asso 
ciated cap 44b are constructed in substantially the same 
manner previously described in connection with the lower 
plunger 2i. 
The annular shoulder 133 on the body extension 43b 

is engaged by a pivot latch 134 mounted on the bumper 
block 135 within the housing 4b. A pin 136 fixed on 
this bumper block travels in the axial keyway 137 pro 
vided in the housing 14b. The bumper block is carried 
on the lower end of the stem 38 which projects through 
the opening 139 in the sleeve 140. The shoulder 41 
on the sleeve receives one end of the compression spring 
42. The other end of the spring engages the threaded 
cap 143 on the housing 4b. A smaller spring 44 sup 
ports the stem 138 on the sleeve 140 by means of the 
washer 145 and nut 146. Well fluid raised by the upper 
plunger 20b passes through ports 147 in the sleeve 140 
and out through the flow pipe 63b. 
The latch 134 is connected to the bumper block 35 

by means of the pivot pin 48. A spring 14.9 acts to 
maintain the latch 134 in engagement with the shoulder 
$33. Means are provided for tripping the latch 134 
and as shown in Figures 13-16, this means includes a 
pneumatic device generally designated 150 acting through 
a shaft assembly 15 to operate the radially movable 
pin i52. The block 53 is secured to the housing 14.5 
by means of threaded elements 154. A vertical shaft 
i55 is mounted to turn in the block 153. This shaft 
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6 
carries an arm 156 at its upper end arranged to contact 
the pin 152. A spring 157 maintains the pin in con 
tact with the arm 156. The shaft 155 extends through 
bushing 158 and has a clutch part 59 fixed thereto. A 
mating clutch part 60 is mounted to turn on the shaft 
155 and a spring 161 holds the clutch parts in engage 
ment. An arm i62 on the clutch part 160 is positioned 
to be engaged by the end of the rod 163. This rod is 
connected to the bellows 64 by means of the cup-shaped 
flange element 165. A spring 66 normally acts to re 
tract the rod 163 from contact with the arm 162. A 
casing 167 encloses the bellows 164 and defines a pres 
sure chamber 168 outside the bellows. When this cham 
ber 168 is pressurized from the conduit 169 the bellows 
are compressed causing the rod 163 to move in a direc 
tion to compress the spring 166. From this description it 
will be understood that when pressure is applied through 
line 169, the shaft 155 is turned in a direction to cause 
the pin 152 to move radially inward. This action swings 
the latch 134 in a counter-clockwise direction as viewed 
in Figure 12a with the result that the upper plunger 28b 
is free to fall by gravity out of the well head and down 
through the eduction tube. 

In the operation of this modified form of the invention 
the upper and lower plungers function in substantially 
the same manner as shown diagrammatically in Figures 
8, 9, 10, and 11. The principal difference is that the 
plungers are duplicates and the upper plunger is me 
chanically latched at the well head until opening move 
ment of the control valve 64 is initiated. The trigger 
67b and associated parts operate to bleed the pipe 75 to 
atmosphere when the upper plunger 20b enters the hous 
ing 14b, as previously described. 

in order to carry out the cycle of operation for this 
modified form of my invention, there is provided con 
trol mechanism which causes the valve 64 to open when 
the casing pressure rises to a predetermined magnitude, 
and which causes the valve 64 to close when the upper 
plunger 28b enters the housing 4. A preferred form 
of control mechanism is shown diagrammatically in Fig 
lure 2. This mechanism is similar to that shown in the 
Tait Patent No. 2,649,738 granted August 25, 1953. In 
this modified form of my invention, the trigger pipe 75 
no longer connects directly to the control line 91, and 
the line containing the orifice 85a is omitted. Pipe con 
nections are shown by the phantom lines. 
As shown in Figure 2, the control instrument general 

ly designated 79 comprises a casing having a number of 
parts of the control mechanism positioned therein. 
Among these parts are the pilot valve 80, the relay valve 
8, the bellows assembly 82, the Bourdon tube 83 and 
the valve assembly 84. Pilot supply gas at relatively low 
pressure, for example 20 p. S. i, is Supplied through con 
duit 85 to the terminal 86 of the relay valve 81 and to 
the terminal 87 of the pilot valve 80. This pilot supply 
gas may be obtained from any convenient Source, and as 
shown in Figure 2 is obtained through a pressure re 
ducing regulator 88 connected to the gas supply pipe 
89. The line 90 is connected to the supply pipe 89 at a 
point near to the entrance to the casing 11 and hence 
reflects the pressure therein. This line 9) is connected 
to the Bourdon tube 83. 
The control line 9i communicates with the space above 

the diaphragm 92 of the control valve 64 and this con 
trol line also connects to the terminal 93 of the pilot 
valve 80 and to the terminal 94 of the bellows assembly 
82. The trigger line 75 connects to the valve assembly 
83 and to the terminals 95 and 96 of the relay valve 81. 
The terminal 97 on the pilot valve 80 connects through 
line 93 to the terminal 99 on the relay valve 81. 
The relay valve 81 employs a ball 100 which may 

engage an upper facing seat it or a downward facing 
seat 102. When the ball 69 falls by gravity on the seat 
10, it closes off the vent port 103. A diaphragm 104 
Operates a plunger i05 which may engage the ball 100 
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and move it upward away from seat 101 and into con 
tact with seat 102. Pressure fluid admitted through 
terminal 96 operates the diaphragm 104. A restriction 
106, located for convenience within the relay valve 81 
connects terminals 86 and 95 and hence establishes com 
munication between the pressure fluid supply line 85 and 
the trigger line 75. The pilot valve shown diagram 
matically at 93 is provided with a valve spool 107 which 
moves axially within a cylindrical bore 108. An annular 
groove 109 in the spool 107 connects the terminal 93 with 
either the terminal 87 or the vent port 110, depending 
upon the axial position of the spool 107. A compression 
spring 111 acts resiliently to move the spool 107 in one 
direction and such movement is resisted by fluid pressure 
in the chamber 112 below the spool 107. 
The Bourdon tube 83 has its moving end connected 

to the crank arm 113 of the flapper valve 114. The flap 
per valve is pivotally mounted at 115. A nozzle 116 en 
gages the underside of the flapper valve 114 to form a 
seal. The nozzle 116 is also movably mounted, and as 
shown diagrammatically in the drawings, the nozzle is 
carried on an arm 117 pivotally supported at 118. A 
link 119 is pivoted at one end to the arm 117 and at 
the other end to the post 120 fixed on the end wall of 
the bellows 82. When the pressure in the bellows chamber 
21 increases, the nozzle 116 is moved toward the flapper 

valve 114. One or more loops 122 in the nozzle feed 
pipe 123 permit the nozzle 116 to move freely through 
its relatively short arc of movement. When pressure in 
the Bourdon tube 83 increases, the flapper valve 114 is 
swung toward the nozzle 116. The nozzle 116 and flapper 
valve 114 are collectively referred to as the vent valve 
84. 

In the position of the parts as shown in Figure 2, the 
trigger line 75 is pressurized and the vent valve 84 is 
closed. A release in pressure below the diaphragm 104 
in the relay valve 81 allows the sliding post 105 to drop, 
and the ball 100 then rests on seat 101, closing off vent 
port 103. Pressure from the pilot supply line 85 then 
passes into the relay valve 81 through terminal 86, out 
through terminal 99, through pipe 98 and into the cham 
ber 112 in the pilot valve 80 through terminal 97. The 
spool 107 moves upward against the action of the spring 
111 to close off terminal 87 and to connect the terminal 
93 with the vent port 110. The control pipe 91 is then 
vented to atmosphere, and the reduction in pressure in 
the space above the diaphragm 92 of the control valve 
64 permits the spring to lift the valve stem 124 to close 
valve heads 125 against the valve seats 126. 
. Venting of the control pipe 91 through vent port 110 
in pilot valve 80 serves to effect closing of the control 
valve 64, as set forth above, and also acts to decrease 
the pressure in the bellows chamber 121. This pressure 
decrease allows the arm 7 to swing about its pivot 118 
and move the nozzle 116 away from the flapper valve 
114. The nozzle 116 then vents the line 123 and trigger 
pipe 113 to atmosphere even though pressure fluid is 
being constantly supplied through restriction 106 from 
pilot supply pipe 85. A reduction in casing pressure is 
occasioned by flow of gas through the control valve 64 
during the period that it is open. This reduction in 
pressure is reflected by action of the Bourdon tube in 
lifting the flapper valve 114 away from the nozzle 116. 
The control valve 64 remains closed with the well "shut 
?n.” 
The lower plunger remains at the lower end of the 

eduction tube 12 until the pressure in the casing 11 
builds up to a predetermined value. The Bourdon tube 
83 then acts to swing the flapper valve 14 in a clock 
wise direction as viewed in Figure 2 to seat against the 
nozzle 116 and thereby substantially prevent escape of 
pressure fluid therefrom. Pressure fluid supplied through 
restriction 106 then builds up pressure in the line 123 
and trigger pipe 75. The diaphragm 104 in the relay 
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valve 81 is raised, causing the post 105 to seat the ball 
100 against the seat 102. This action vents line 98 
through port 103 and allows the spring 111 in the pilot 
valve 80 to shift the spool 107 to a position to close 
off the vent port 110 and to connect terminal 87 with 
terminal 93. Pressure fluid then passes from pilot Sup 
ply line 85 into the control pipe 91, and into the bellows 
chamber 121. 
When pressure in the control pipe 91 builds up Sufi 

ciently, it acts via the oil dash pot 127 and adjustable 
orifice 128 to apply a force to the upper side of the dia 
phragm 92. This serves to overcome the force of the 
spring and to move the valve stem 123 downward to 
open the control valve 64. Gas under pressure in the 
eduction tube 12 then passes out through the flow pipe 
63. The consequent reduction of pressure in the eduction 
tube 12 below the lower plunger causes the lower plunger 
to be driven upward by gas pressure, carrying a load 
of well fluid above it. 
From the above description it will be understood that 

the control instrument 79 serves to initiate opening 
movement of control valve 64 when pressure in the 
casing 11 reaches a predetermined magnitude. The con 
trol valve 64 begins closing when the upper plunger 20b 
strikes the trigger 67b in the housing 14b. 

Having fully described my invention, it is to be under 
stood that I do not wish to be limited to the details here 
in set forth but my invention is of the full scope of the 
appended claims. 

| claim: 
1. For use with an eduction tube extending into a 

well, a pair of valved plungers each slidably engaging the 
inside surface of the eduction tube for longitudinal move 
ment therein, the plungers being capable of meeting in 
contact at different locations axially of the eduction tube, 
and means on the plungers whereby contact between the 
plungers is effective to open the valve on the lower 
plunger and to close the valve on the upper plunger. 

2. For use with an eduction tube extending into a 
well, a pair of valved plungers each slidably engaging the 
inside surface of the eduction tube for longitudinal move 
ment therein, the plungers being capable of meeting in 
contact at different locations axially of the eduction tube, 
each of the plungers having a body provided with a longi 
tudinal passage and a valve for closing the passage, and 
means on the plungers whereby contact between the 
plungers is effective to open the valve on the lower plunger 
and to close the valve on the upper plunger. 

3. A free piston well pump device, comprising in com 
bination: a sectional eduction tube extending into a well, 
upper and lower plungers each slidably engaging the in 
side surface of the eduction tube for longitudinal move 
ment therein, the plungers being capable of meeting in 
contact at different locations axially of the eduction tube, 
each of the plungers having a body provided with a longi 
tudinal passage and a valve for closing the passage, and 
means on the plungers whereby contact between the plung 
ers is effective to open the valve on the lower plunger 
and to close the valve on the upper plunger. 

4. For use with an eduction tube extending into a well, 
the combination of: a plunger having a body provided 
with a longitudinal passage including a cylindrical bore, 
a valve mounted on the body for closing the passage, 
means at the upper end of the eduction tube for mechan 
ically opening the valve, said means including a spear 
adapted to extend into said passage, and an enlargement 
on the spear intermediate the ends thereof and adapted 
to form a restriction with said cylindrical bore. 

5. A free piston well pump device including a educ 
tion tube extending into a well, a pair of valved plungers 
each slidably engaging the inside surface of the tube for 
longitudinal movement therein, the plungers being capable 
of meeting in contact at different locations axially of the 
eduction tube, each plunger having a longitudinal passage 
and a valve for closing the passage, means at the upper 
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end of the eduction tube for mechanically opening the 
valve on the upper plunger, said means including a Spear 
adapted to extend into the passage in the upper plunger, 
an enlargement on the spear forming a restriction within 
said passage, and means whereby contact between the 
plungers is effective to open the valve on the lower 
plunger and to close the valve on the upper plunger. 

6. Multiple stage free piston well pump apparatus 
having in combination: an eduction tube, a well head 
assembly at the upper end of the eduction tube, a flow 
pipe extending from the well head assembly, a control 
valve for regulating flow in the flow pipe, a pair of 
valved plungers traveling freely in sliding contact with 
the eduction tube, the plungers being capable of meet 
ing in contact at different locations axially of the educ 
tion tube, each plunger being tubular and having a valve 
adapted to move upwardly thereon toward closed posi 
tion, means on the plungers whereby contact between 
the plungers serves to close the valve on the upper plunger 
and open the valve on the lower plunger, pneumatic 
means including a pressurized control line for opening 
the control valve, resilient means opposing the action of 
the pneumatic means, and trigger means on the well head 
assembly engageable by the upper plunger and operable 
to went the control line to render the pneumatic means 
ineffective, whereby the resilient means may close the 
control valve. 

7. Multiple stage free piston well pump apparatus hav 
ing in combination: an eduction tube, a well head as 
sembly at the upper end of the eduction tube, a bumper 
assembly at the lower end thereof, a pair of valved 
plungers traveling freely in contact with the inside sur 
face of the eduction tube, the plungers being capable of 
meeting in contact at different locations axially of the 
eduction tube, each plunger having a longitudinal passage 
and having a valve for closing the passage, and means 
whereby contact between the plungers serves to close the 
valve on the upper plunger and open the valve on the 
lower plunger, whereby well fluid raised by the lower 
plunger for a substantial distance in the eduction tube 
may be transferred to the upper plunger and lifted there 
by to the well head assembly. 

8. Multiple stage free piston well pump apparatus hav 
ing in combination: an eduction tube, a well head as 
sembly at the upper end of the eduction tube, a valved 
plunger traveling freely within the eduction tube, the 
plunger being tubular and having a valve adapted to move 
upwardly toward closed position, mechanical latch means 
on the well head assembly engageable with the plunger 
to prevent its descent, a flow pipe extending from the well 
head assembly, a control valve for regulating flow in the 
flow pipe, and common means for releasing the latch and 
for initiating closing movement of the control valve. 

9. Multiple stage free piston well pump apparatus hav 
ing in combination: an eduction tube, a well head assem 
bly at the upper end of the eduction tube, a pair of valved 
plungers traveling freely within the eduction tube, each 
plunger being tubular and having a valve adapted to 
move upwardly toward closed position, mechanical latch 
means on the well head assembly engageable with the 
upper plunger, a flow pipe extending from the well head 
assembly, a control valve for regulating flow into the flow 
pipe, common means for releasing the latch and for 
initiating closing movement of the control valve, and 
means whereby contact between the plungers serves to 
close the valve on the upper plunger and open the valve 
on the lower plunger. 

10. Multiple stage free piston well pump apparatus, 
having in combination: an eduction tube extending into 
a well, a pair of valved plungers traveling freely within 
said eduction tube, each of the plungers being tubular 
and each having a valve adapted to move upwardly to 
ward closed position, mechanical latch means mounted 
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at the upper end of the eduction tube and engageable 
with the upper plunger, and means including an actuating 
element longitudinally movable on the lower plunger 
adapted to be contacted by a portion of the valve on the 
upper plunger, the actuating element being movable to 
open the valve on the lower plunger. 

11. Multiple stage free piston well pump apparatus 
having in combination: an eduction tube extending into 
a well, a well head assembly at the upper end of the 
eduction tube, a pair of duplicate valved plungers travel 
ing freely within said eduction tube, each of the plungers 
being tubular and each having a valve adapted to move 
upwardly toward closed position, a rod element longi 
tudinally movable on each plunger and adapted to open 
the valve thereon, the rod element projecting from the 
upper end of each plunger, mechanical latch means on 
the well head assembly engageable with the upper plunger, 
the rod element on the upper plunger being engageable 
with a part on the well head assembly to open the valve 
on the upper plunger, and the rod element on the lower 
plunger being engageable with a valve part on the upper 
plunger to open the valve on the lower plunger. 

12. For use with an eduction tube extending into a 
well, a pair of valved plungers each slidably engaging the 
inside surface of the eduction tube for longitudinal move 
ment therein, means whereby contact between the plung 
ers is effective to open the valve on the lower plunger 
and to close the valve on the upper plunger, and a choke 
ring on each plunger for regulating the speed of descent 
thereof. 

3. For use with an eduction tube extending from the 
ground surface into a well, a pair of plungers each slid 
ably engaging the inside surface of the eduction tube for 
longitudinal movement in opposite directions, each plung 
er having a valve thereon, the upper plunger being 
adapted to reciprocate in the upper portion of the educ 
tion tube and the lower plunger being adapted to recipro 
cate in the lower portion thereof, each of the plungers 
being movable into the range of travel of the other so 
that they are capable of meeting in contact at different 
Focations axially of the eduction tube, means at the upper 
end of the eduction tube engaged by the upper plunger 
to open the valve thereon, means at the lower end of the 
eduction tube engaged by the lower plunger to close the 
valve thereon, and means on the plungers whereby con 
tact between them is effective to open the valve on the 
lower plunger and to close the valve on the upper plunger. 

14. For use with an eduction tube extending from the 
ground surface into a well, an upper plunger adapted to 
reciprocate in the upper portion of the eduction tube 
and capable of traveling more than one-half of the length 
thereof while contacting the inner surface thereof, a 
lower plunger adapted to reciprocate in the lower por 
tion of the eduction tube and capable of traveling more 
than one-half the length thereof, while contacting the 
inner surface thereof, the plungers being capable of meet 
ing in contact at different locations axially of the educ 
tion tube, each of the plungers having a valve there 
on, means at the upper end of the eduction tube en 
gaged by the upper plunger to open the valve thereon, 
means at the lower end of the eduction tube engaged 
by the lower plunger to close the valve thereon, and 
means on the plungers whereby contact between them 
is effective to open the valve on the lower plunger and 
to close the valve on the upper plunger. 
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