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Patented Apr. 27, 1954 2,676,547 

UNITED STATES PATENT OFFICE 
2,676,547 

TWO-STAGE PLUNGER, ELFE HEWICE 

Donald G. Knox, Long Beach, Calif., assignor to 
The National Supply Company, Pittsburgh, Pa., 
a corporation of Pennsylvania, 

Application March 5, 1951, Seria No. 213,885 
(C. 103-46) 14 Claims. 

This invention relates to apparatus for raising 
oil or other fluid from wells, and is particularly 
directed to improvements in plunger lift devices 
of the general type shown in my United States 
Patent No. 2,508,174. 
The principal object of the present invention 

is to provide plunger lift apparatus capable of 
increased production capacity without changing 
the size of the eduction tubing. 
Another object is to reduce the amount of in 

jection gas required per barrel of oil produced. 
Another object, is to provide a dual or two 

stage plunger lift apparatus in which a first 
plunger travels from the bottom of the eduction 
tubing to a midway point and then returns to 
the bottom while the second plunger picks up the 
fiuid unloaded at the midway station and car 
ries it to the surface of the ground, with both 
plungers moving simultaneously. 

In plunger lift devices now in use, a single 
plunger travels the full length of the eduction 
tubing from the bottom of the Well to the ground 
surface. In present field practice a single plung 
er lifting fluid from eight thousand feet can bring 
up a maximum of about one hundred fifty bar 
rels per day. If the depth is ten thousand feet 
only about one hundred twenty five barrels per 
day can be produced. The reason for the lower 
rate of production is that a longer time is re 
quired for the plunger to travel the greater dis- it 
tance, and also, at near maximum production 
rates the number of cycles per day are reduced 
because of the greater height of fluid column in 
the eduction tubing that the plunger must fall 
through each time it, returns to the bottom of the : 
tubing string. 
Other factors limiting the production rate are 

the height, density and viscosity of the fluid col 
ymn itself. As the plunger travels to the surface 
with its load of fluid at an estinated average 
speed of one thousand feet per minute, gas and 
oil are entering into the lower end of the educ 
tion tubing. It is the Slippage or paSSage of gas 
through the incoming well fluid that makes it 
possible for the plunger to continue its trip to 
the Surface. If the column of fluid in the lower 
end of the eduction tubing becomes too high the 
propelling gas fails to break through and the 
plunger will slow down or stop. Within limits 
pressure and volume of the gas supplied from the 
Surface into the Well casing can be increased to 
break through high fiuid columns in order to 
inaintain average plunger speed. The upper 
limit is approached when flow velocities of the gaS 
drop below that required for efficient plunger 
operation. - 
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In accordance with my invention, the produc 

tion rate on deep Wells is increased by using a 
plurality of plungers within the same eduction 
tube, each of the plungers travelling only part of 
the length of the eduction tube. Assuming that 
two plungers are used, the lower plunger dis 
charges its load at a midway station about half 
way up from the lower end of the eduction tube. 
The upper plunger carries the load from the mid 
way station to the surface. The cycle time is 
about one-half that required for a single plung 
er to complete the round trip from the botton of 
the tubing to the surface. The fluid loads for 
each of the dual plungers is about half the COr 
responding load for a single plunger, and Split 
ting the load permits a more rapid rate of up 
Ward travel of the plungers. Furthermore, the 
dual plungers take less time to pass down through 
the shorter fluid columns. The ratio of injected 
gas to oil produced may be reduced in certain 
Wells where maximum production rates are not 
required. This may be accomplished because the 
stored up gas energy that is trapped below the 
second plunger at the time the well is shut in is 
fully utilized in lifting a fluid load each cycle. 
In the drawings: 
Figure 1a is a side elevation partly in section 

showing the surface equipment of a plunger lift 
device embodying my invention and also showing 
the upper portion of the Well casing and educ 
tion tubing. 
Figure 1b is a sectional view constituting a 

continuation of the lower end of Figure la and 
showing the midway station at the upper end 
of the travel of the lower plunger and the lower 
end of the travel of the upper plunger. 

Figure 1c is a sectional elevation constituting 
an extension of the lower end of Figure 1b and 
showing the lower end of the bore hole and the 
lower end of the plunger lift device. 

Figure 2 is a sectional view taken substantially 
along the line 2-2 of Figure 1a showing a pre 
ferred form of construction of one of the plung 
e.S. 

Figures 3a and 38 are sectional elevations taken 
substantially along the lines 3d-3d of Figure 1b. 
Figure 3b is a continuation of the lower end of 
Figure 3d. 
Figure 4 is a sectional plan view taken Sub 

stantially along the line 4-4 of Figure 3a. 
Referring now to the drawings, the Sectional 

- We casing extends into the bore hole and the 
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upper end of the casing is connected to a conven 
tional casing head having lateral outlets 
A2. The sectional eduction tubing 3 extends 
through the casing head and is connected by 
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means of a nipple to the master gate or trap 
valve 5. The valve 5 is in turn connected to 
the stack assembly generally designated 6. This 
assembly 6 includes a spring mounted Speal 
of the type described in my copending applica 
tion, Ser. No. 106,579. 
The lower end of the eduction tubing 3 is 
connected to a footpiece f8 from which is SuS 
pended a parforated liner pipe 9. Oil and gas 
entering the eduction pipe 3 paSS in Waird 
through the perforations in the liner pipe 3. A 
lower plunger generally designated 2 travels in 
the lower portion of the eduction tubing 3 
while an upper plunger generally designated 2 
travels in the upper portion of the Sarie educ 
tion tubing 3. A barrier device generally desig 
nated 22 is anchored within the eduction tubing 
at a midway station located about half Way from 
the lower end of the eduction tubing to the Sur 
face. 
barrier device 22 to the surface and returns While 
the lower plunger 28 travels from the lower end 
of the eduction tubing 3 to the barrier device 
22 and returns. 
The plungers 23 and 2 may be substantially 

duplicates and are preferably of the for in shown 
in my copending application, Ser. No. 83,850, 
filed Niarch 28, 1949, now Patent No. 2,642,002, 
issued June 16, 1953. As shown in Figure 2, these 
plungers each comprise a body 23 having spaced 
sets of radially movable sealing elemeints 24 
adapted to seal against the inner Surface 25 of 
the eduction tubing 3. For clarity of illustra 
tion the couplings joining adjacent Sections of 
the tubular eduction pipe are omitted, but it Will 
be understood that the construction of the radi 
ally movable sealing devices 24 is such that they 
pass over the joints between adjacent Sections of 
the eduction pipe without interference or possi 
bility of “hanging up.' The body 23 is provided 
with a central passage 26 extending from end to 
end, and this passage may be closed by means of 
the vertically movable poppet-type valve 2 
which has a head 28 adapted to seal against the 
Seat 2S. 
jects below the lower end of the body 23. When 
the waive is in open position as shown in Figure 
2, the plunger falls downwardly through the 
eduction tubing 3, and any fluid in the interior 
of the eduction tubing passes upward through the 3 
passageway 23 to permit the plunger to fall 
through the fluid. When the valve 2 is closed, 
the plunger is lifted within the eduction tubing 
;3 by the pressure of the gas below the piunger, 
and the iowering of gas pressure above it. 
lowering of the gas pressure in the eduction 
tubing cecurs when the motor valve (not shown) 
in the discharge line is opened. A motor Valve of 
this type is shown in my Patent lo. 2,508,174, 
granted Miay 16, 1950. 
The barrier device 22 may be anchored at any 

Selected point within the ediction tubing 3 
and may be lowered on a wire line extending from 
the Surface into position. As shown in the draw 
ings, this barrier device includes a tubular main 
drel 3 having an externally tapered surface 32. 
A plurality of Wedge slips S3 are nounted on the 
Surface 32 and are provided with wicker teeth 34. 
for engaging the inner Surface 25 of the educ 
tion tubing 3. A supporting arm 35 extends 
downwardly from each of the wedge slips 33. 
The lower end 38 of each arrin is secured relative 
to a collar 32. The upper end 38 of a coil spring 
39 is fixed on the lower extension AG of the collar 
3. The lower end of the spring 39 is fixed to 

The upper plunger 2 travels from this 

The lower end of the wave stem 3 pro- , 

the 

0 

2 5 

st) 

the line. 

5 5 

30 

65 

75 

4. 
the upper end of the spear tube A . From this 
description it will be understood that the spear 
4, Spring 39, and collar 3 are Suspended from 
the slips 33 which engage the inner Surface of the 
eduction tubing 3. 

she tapered mandrel 3 is supported within 
the tapered bore 2 of the slips 33 and the upper 
end of the Inandrel is provided with a flange or 
head 53 which is engaged by a plurality of spring 
fingers 44 extending downwardly from the collar 
45. Threads 46 connect the collar With a 
sealing device generally designated 3' which 
Seals against the inner wall 25 of the eduction 
tubing 3. While any conventional of desirable 
form of Seal may be employed, I have found that 
One of the Sealing units of the type eia;ioyed on 
the plungers 2 and 2 may be used to good ad 
Vantage. Accordingly, the sealing device 3 in 
cludes a tubular body 48 having a plurality of 
longitudinally extending radially spaced slots 49 
and a circumferential groove 53 intersecting the 
slotS. Radially movable b3rs 5 are positioned 
Within the slots 49, and ring segments 32 are 
Filounted in the groove 5. The central portions 
of the bars and the ring Segments coogerate to 
form an uninterrupted circular seal with the in 
terior of the eduction tubing 3. 
Threads 53 connect the upper end of the tubu 

lair body 3 to the sleeve SA. The sleeve 4 is 
connected by threads 65 to the valve cage 56. A 
ball valve 5 is mounted within the cage 58 and 
norfinally rests on the upper end of the annular 
Seat 58. A coil Spring 59 maintains the valve 
Seat in engagement with the tapered shoulder 33 
On the cage 36. The cage is provided with a 
Central chanaber 6 ?. A bar 62 mounted on the 
cage extends diametrically across the chamber 
(ii to limit upward travel of the ball 5. An 
upper extension 63 on the cage 58 provides 
mounting for the lower end 66 of the coil spiring 
65. The upper end of the coil spring 65 can 
a bumper 66 against which the waive stein 33 or 
the upper plunger 2 rests when the plunger 2 
is in its lowest position. Another bumper SE i. 
inou ited at the upper end of a coil Spring 53 
the lower end of this coil spring is not inter on 
the Support 69 which is detachaily connecte 
the footpiece 8 by means of the spring fi}. 
... The barrier device 22 is lowered into : 
tion on a wire line and is preferably lowe: 
two sections in order to reduce the weigh 

The lower Section coin prising the ina:- 
drel 3, slip assembly, spring 39 and spear Éi site 
lowered first. The slips 33 are set by suddenly 
increasing the rate of downward travel. The 
upper section comprising the blimper $6, spring 
65, valve cage 56, body and coilar 45 is t!:en 
lowered. The two sections are joined when tile 
Spring fingers 44 engage the fishing neck at the 
upper end of the mandrel 3:. 

In operation, Well fluid entel's the lov'ei ei di of 
the eduction tubing 3 through the perfo'aii 
in the liner pipe 9. Well fluid passes : 
through the interior of the support 63 into ti 
interior of the eduction tubing. Forn 28i 
in the annulus 9 between the easing a 
tion tubing 3 forces the Colus 12), cf Y; 21 filli 
upwardly within the eduction tubing 3. . 

2 
So 

3 

plemented by gas pumped into the annului.S from 
the surface through the side outlets in the casing 
head if, if desired. 
Assuming that the lower plunger 26 is gi:'Op 

ping by gravity through a column of Well fillid 
in the lower end of the eduction tubing 3, the 
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plunger 20 continues its downward movement 
until the valve stem 39 engages the spring 
Enounted bumper St. This closes the valve 2 in 
the plunger 20. The pressure in the eduction. 
tubing below the plunger 2 thereupon raises the 
plunger 20 to lift a column of well fluid above 
it. The plunger and its load of well fluid con 
tinues upward until the Spear á extends into 
the central opening 26 in the plunger and ne 
chanically engages the upper end of the valve 
head 28 to open the valve. The load of well fluid 
above the plunger 2 passes upward through the 
interior of the hollow collar 37, hollow mandrel 
3i, collar 45, hollow body 43 and past, the check 
wave 5 into the eduction tubing 3 above the 
location of the barrier device 22. The seal af 
forded by the bars 5 and ring segments 2 pre 
vents the Well fluid fro leaking downwardly 
around the exterior of the barrier device. When 
the valve 2 in the lower plunger 2 is opened, 
the plunger 26 again drops by gravity downward 
toward the lower end of the eduction tubing 3 
to begin another cycle of operations. 
The upper plunger 2 drops by gravity through 

the upper portion of the eduction tubing and 
down through the column of well fluid previously 
raised by the lower plunger 2. The valve stem 
32 engages the Spring mounted bumper to 
close the valve and arrest downward in ovement 
of the plunger 2. Pressure within the eduction 
tubing 3 below the plunger 2 thein raises the 
plunger upwardly toward the Sui-face, Cairying 
the load of Well fluid above it. Wher the usage 
2 approaches the surface, the colural of Well 
fluid above it passes out through discharge pipes 

and 2 connected to the stack assenbly 6. 
The spring mounted spear mechanicatiy ei 
gages the valve head 28 to open the Waive, and 
the plunger 2 thereupon descends by gravity 
down toward the barrier device 22 to begin a new 
gycle. From the above description it will he 
inderstood that the upper and lower alliger'S 
2 and 2 operate simultaneously, and that each 
travels back and forth in its respective posioi 
of the eduction tubing 3. While only two 
plungers have been shown and described, nore 
than two can be employed in the Sane eduction 
libing if desired. 
in the event that it should be desirable to re 

duce the height of the fluid colurn above the 
check valve 5, gas under pressure can be applied 
to the interior of the tubing at the Well head. 
When a pressure of sufficiently great intensi 
is reached, the spring 53 is compressed, allowing 
the seat 58 to move away fron its sealing shouli 
der 68, thereby permitting downward flow of fiuid 
in the tubing past, the chegk waive. 

If it, should become necessary to regiove the 
plungers and barrier device 22 from the well for 
Servicing or cleaning, or for any other rea,SQi, 
the upper plunger 2 may be trapped at the SI:- 
face by closing the valve 3 and thereafter ail 
gyefshot device of conventional font in a 33 
lowered from the surface on a Wire line to ein 
gage the bumper 65. An upWardly directed foice 
applied to the bumper 6 raises the Spiring 5, 
waive cage 56, hollow body i8, sheeve 5, aid 
nandrel 3. Raising of the mandrel 3: ireleases 
the slips 33 from contact with the inner Wall of 
the eduction tubing 3. . The ring 3 Which en 
circles the slip support arms 35 is fiX2d to the 
inandrel by means of fingers is located het Ween 
adjacent arms 35. When the nandrel moves 
upwardly the shoulder 5 on the ring E3 engages 
the abutments. 6 on the Wedge slipS 33 SO that 
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6 
the wedge slips 33, collar 37, spring 39 and spear 
4 are Withdrawn from the eduction tubing 3 
along With the mandrel 3. 
When the barrier device 22 has been lifted to 

the Surface on the Wire line, it may be set aside 
and the Wire line and overshot again run into 
the hole to engage the bumper 67. An upwardly 
directed force applied to the bumper 6: by means 
Of the overshot tensions the spring 68 and serves 
to disengage the Spring fingers on the support 
69 from the footpiece 8. The parts 6, 68, 6.9 
a.ind it are then Withdrawn on the Wire line. 

Having fully described my invention, it is to 
be understood that I do not Wish to be limited to 
the details herein set forth, but my invention is 
of the full scope of the appended claims. 

clain: 
1. in a multiple-stage plunger ift device for 

raising well fuid in an eduction tuling, 
conbilation of: a barrier device adapted to he 
fixed in said eduction tubing, the garrie; device 
having a passageway extending therethrougi, a 
first plunger adapted to travel in the eduction 
tuiting from the lower eind thereof to the arrier 
device to raise a load of Weil fluid through Said 
paSSageWay into the eductio tubing above the 
garrier device, a second plunger adapted to travel 
in the eduction tubing from the arrier device 
to a location in the eduction tubing spaced above 
the barrier device for raising well fiuid upwardy 
from the barrier device, each of the pungers 
having 2, passageway extending longitudinally 
therethrough and each having an upwardly 
closing Waye for closing the passageWay, and 
reas at the lower end of the eduction tubing 
constituting the sole means for introducing nig 
tive fluid into the eduction tubing. 

2. In a multiple-stage plunger lift device for 
raising well fluid in an eduction tubing, the 
combination of: a barrier device adapted to be 
fixed in said eduction tubing, the barrier device 
having a check valve preventing flow of fluid 
downwardly through the barrier device, a first 
plunger adapted to travel in the eduction tubing 
from the IOWeir end thereof to the barrier device 
to raise a load of well fluid through tila check 
valve into the eduction tubing, above the barrier 
device, a second plunger adapted to travel in the 
eduction tubing from the barrier device to a, 
location in the eduction tubing Spaced above the 
barrier device for raising well fluid pWalidiy 
from the barrier device, each of the plungers 
having a passageway extending longitudinally 
therethrough and each having an upWarily clos 
ing valve for closing the paSSageWay, and ileans 
at the lower end of the eduction tubing coSti 
tuting the sole means for introducing notive 
fiuid into the eduction tubing. 

3. In a multiple-stage plunger lift device foi 
raising Wei fuid in an eduction tubing, the CC 
bination of: a barrier device in Said editictioi 
tubing, means including Wedge slipS oil tie ar 
rier device engageable With the itaine: Surface of 
the eduction tubing for releasay allic orig tie 
barrier device in the eduction tubing, the ga'- 
rier device having a check valve preventing fovy 
of fluid GWinWardly through the barriei de'Vige, 
a first plunger adapted to travel in the eduction 
tubing from the lower end theireof to the barrie 
device to raise a load of Well fluid through tha 
check valve into the eduction tubing agoye tha 
barrier device, a second plunger adapted to travel 
in the eduction tubing from the barrier device to 
a location in the eduction tubing Space: ago'72 

is the barrier device for raising well fluid upwardly 
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from the barrier device, each of the plungers 
having a passageway extending longitudiinally 
therethrough and each having an upwardly clos 
ing Valve for closing the passageway, and means 
at the lower end of the eduction tubing consti 
tuting the Sole means for introducing motive 
fluid into the eduction tubing. 

4. In a multiple-stage plunger lift device for 
Wells, the combination of: an eduction tubing, 
a barrier device fixed in Said eduction tubing, the 
barrier device having a passageway extending 
therethrough, a first plunger in the eduction 
tubing traveling from the lower end of the 
eduction tubing to the barrier device to raise a 
load of Well fluid through said passageway into 
the eduction tubing above the barrier device, a 
Second plunger in the eduction tubing travelling 
from the barrier device to a location in the 
eduction tubing spaced above the barrier device 
for raising Well fluid upwardly from the barrier 
device, each of the plungers having a passageway 
extending longitudinally therethrough and each 
having an upwardly closing valve for closing thé 
passageway, and means at the lower end of the 
eduction tubing constituting the Sole IleanS for 
introducing motive fluid into the eduction tub 
ling. 

5. In a two-stage plunger lift device for Wells, 
the combination of: an eduction tubing, a b3.1- 
rier device fixed in said eduction tubing, the car 
rier device having a passageway extending thare 
through, a lower plunger in the eduction tibing 
adapted to travel from the lower end of tha 
eduction tubing to the barrier device to raise a 
load of well fluid through said passageW&y into 
the eduction tubing above the barrier device, an 
upper plunger in the eduction tubing adapted ti) 
travel from the barrier device to the upper ent 
of the eduction tubing for raising well luid to 
the surface, each of the plungers having a p38 
sageway extending longitudinally therethi'Oilgi 
and each having an upwardly closing Valve io; 
closing the passageway, and means at the iOWei 
end of the eduction tubing constituting the Sole 
means for introducing motive fluid into the 
eduction tubing. 

6. In a two-stage plunger lift device for Weils, 
the combination of: an eduction tubing, a barrier 
device fixed in said eduction tubing, the barrier 
device having a check valve preventing low of 
fluid downwardly through the barrier device, a 
lower plunger in the eduction tubing travelling 
from the lower end of the eduction tubing to the 
barrier device to raise a load of well fluid through 
the check valve into the eduction tubing a gove 
the barrier device, an upper plunger in the 
eduction tubing traveling from the barrier device 
to the upper end of the eduction tuking for 
raising well fluid to the surface, each of the 
plungers having a passageway extending longi 
tudinally therethrough and each having an up 
wardly closing valve for closing the passageway, 
and means at the lower end of the eduction 
tubing constituting the sole means for introduc 
ing motive fluid into the eduction tubing. 

7. In a two-stage plunger lift device for Wells, 
the combination of: an eduction tubing, a gar 
Irier device in said eduction tubing, means includ 
ing wedge slips on the barrier device engaging 
the inner surface of the eduction tuibing for re 
leasably anchoring the barrier device in the 
eduction tubing, the barrier device having a 
check valve preventing flow of fluid downwardly 
through the barrier device, a lower plungeir in 
the eduction tubing travelling from the lower 
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8 
end of the eduction tubing to the barrier device 
to raise a load of well fluid through the check 
Valve into the eduction tubing above the barrier 
device, an upper plunger in the eduction tubing 
travelling from the barrier device to the upper 
end of the eduction tubing for raising well fluid 
to the surface, each of the plungers having a 
paSSageway extending longitudinally there 
through and each having an upwardly closing 
valve for closing the passageway, and means at 
the lower end of the eduction tubing consti 
tuting the sole means for introducing motive 
fluid into the eduction tubing. 

8. In a multiple-stage plunger lift device for 
raising well fluid in an eduction tubing, the conn 
bination of: a barrier device in said eduction 
tubing, means including Wedge slips on the bar 
rier device engageable with the inner surface of 
the eduction tubing for releasably anchoring the 
barrier device in the eduction tubing, the bar 
riel device having a check valve preventing flow 
of fluid downwardly through the barrier device, 
a first plunger adapted to travel in the eduction 
tubing from the lower end thereof to the air 
irier device to raise a load of well fluid thi'ough 
the check valve into the eduction tubing above 
the barrier device, a bumper element resilientiy 
mounted on the barrier device for arresting 
downward movement of the first plunger, a sec 
ond plunger adapted to travel in the edition 
tubing from the barrier device to a location in 
the eduction tubing spaced above the bairier 
device for raising well fluid upwardly from the 
barrier device, each of the plungers having a 
passageway extending longitidinally there 
through and each having an upwardly closing 
Valve for closing the passageway, and Ingains at 
the lower end of the eduction tubing constituting 
the sole means for introducing notive filisi its) 
the eduction tubing. 

9. For use in multiple-stage plunger lift, ap 
paratus employing a plurality of Swab plunger's 
travelling freely within a single eduction tubing, 
the combination of: a, barrier device insertable 
into the eduction tubing from the upper end 
thereof, means on the barrier device for releas:- 
ably anchoring it within the eduction tubing, 
the barrier device having a paSSageway extead 
ing therethrough, a check valve in Said passage 
way preventing passage of fluid downwardly i? 
said passageway, a bumper element resiliently 
mounted on the barrier device for arresting 
downward movement of an upper pluge', and 
an element resiliently mounted Cin the 3rier 
device for arresting upward movement Cif a lower 
plunger. 

10. For use in multiple-stage plugger lift ag 
paratus employing a plurality of Swah plunger's 
travelling freely Within a single eductioi Suring, 
the combination of: a barrier device insertable 
into the eduction tubing from tie uppe: eind 
thereof, means including Wedge slips oil the 33:- 
rier device engageable with the in3i Suifa Ce 
of the eduction tubing for releasagiy an 
the barrier device in the eduction 5uhi 
barrier device having a passageway 
therethrough, a check valve in said passageyay 
preventing passage of fluid doWinW3. . 
passageway, a bumper element 
mounted on the barrier device for 
downward movement of an upper clings: 
an element resiliently mounted on the iga:'riai' 
device for arresting upward movement of a low : 
plunger. 

11. For use in multiple-stage plunger lift ap 
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paratus employing a plurality of valved Swab 
plungers travelling freely within a single educ 
tion tubing, the combination of: a barrier device 
iSertable into the eduction tubing froin the tipei 
€ind thereof, means including wedge slips on the 
bai'i'ier device engageable with the inner Sui 
iface of the eduction tubing for releasably an 
choring the barrier device in the eduction tukh 
ig, means establishing a seal between the bar 
lier device and the inner surface of the eduction 
tibing, the barrier device having a paSSageWay 
extending therethrough, a check valve in Said 
passageway preventing passage of fluid down 
Wardly in Said passageway, a huimper eieinent re 
siliently in lounted on the baririer device for ar 
resting downward movement of an upper plunge: 
and for closing its valve, and a Spear element 
resiliently nounted on the barrier device for ar 
Festing upward movement of a lower plunger and 
for opening its valve. 

12. Miultiple-stage plunger lift apparatus haW 
iing in combination: an eduction tubing, a pair of 
swab plungers traveling freely within the educ 
tion tubing, a barrier device positioned within the 
eduction tubing between said pluingei'S, means on 
the barrier device for releasabiy anchoring it 
within the eduction tubing, the barrier device 
having a passageway extending tharethrough, 
a check valve in said passageway preventing pas 
sage of fluid downwardly in said passageway, a 
imper element resiliently mounted on the bar'- 
rier device for arresting downward movement of 
one of the plungers, and an element resiliently 
mounted on the barrier device for arresting up 
Ward movement of the other plunger. 

13. Multiple-stage plunger lift apparatus hav 
ing in combination: an eduction tubing, a pair of 
swab plungers travelling freely within the educ 
tion tubing, a barrier device positioned within 
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the eduction tubing between the plungers, means 
including Wedge slips on the barrier device en 
gageable With the inner surface of the eduction 
tubing for releasably anchoring the barrier device 
in the eduction tubing, the barrier device having 
a paSSageWay extending therethrough, a check 
valve in said passageway preventing passage of 
fluid down Wardly in said passageway, a bumper 
element resiliently mounted on the barrier device 
for arresting downward movement of One of the 
plungers, and an element resiliently mounted 
On the barrier device for arresting upward move 
nent of the other plunger. 
14. Multiple stage plunger lift apparatus inaV 

ing in coin bination: a single eduction tubing, a. 
pair of Swab piungers travelling freely within said 
single eduction tubing, each plunger being tubul 
lar and having a valve near the lower end thereof 
adapted to move upwardly to closed position, a 
arrier device positioned within the eduction tub 

ing between the plungers, means on the barrier 
device for releasably anchoring it. Within the educ 
tion tubing, the barrier device having a paSSage 
way extending therethrough, a check valve in said 
passageway preventing passage of fiuid down 
wardly in said passageway, a bumper element re 
siliently mounted on the barrier device for ar 
resting downward movement of an upper plunger 
and for closing its valve, and a Spear element re 
siliently mounted on the barrier device for arrest 
ing upward movement of a lower plunger and for 
opening its valve. 
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