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UNITED STATES PATENT OFFICE 
2,469.225 

MEANS FOR FLOWING WELS 
Oscar E. Dempsey, Tulsa, Okla., assignor to 
Dempsey Pump Co., Tulsa, Okla., a corporation 
of Oklahoma 

Application February 4, 1946, Serial No. 645,305 

This invention, relates to improvements in 
means for flowing wells, and more particularly, 
hut not by way of limitation, in means to main 
tain a substantially continuous flow of well fluid 
from the production strata without interference 
from the lifting medium. This invention is a 
continuation in part of applicant's co-pending 
application, Serial No. 456,107, filed on August 24, 
1942, said application having issued into Patent 
No. 2,396,162, dated March 5, 1946. In applicant's co-pending application, Serial 
No. 456,107, the oil flows from the production 
strata into a lower filling chamber and is dis 
placed by input pressure fluid controlled through 
the operation of a valve mechanism in the lifting 
unit. The displacement operation is dependent 
upon overcoming a differential pressure across 
a lower liquid discharge valve which is moved 
relative to an outlet passageway for allowing 
discharge of fluid from the filling chamber to a 
reservoir located at a higher level. Movement 
of the liquid discharge valve is through the full 
length of its stroke or travel which in turn will 
effect an operation of the valve controlling mech 
anism to close off the Supply pressure fluid re 
gardless of whether all of the production fiuid 
in the lower filling chamber is displaced or not. 
Furthermore, actuation of the valve mechanism 
by the discharge valve to shut off supply of pres 
Sure fluid simultaneously provides for the ex 
haust for all residue supply pressure fluid present 
in the filling chamber and connecting passage 
ways to eliminate any counteracting pressure 
against the sand pressure of the production fluid. 
This provides for a constant emission of fluid 
into the filing chamber except for the momen 
tary interruption during the displacement opera 
tion. 
The present invention differs from applicant's 

co-pending application supra in that the struc 
ture in the lower portion of the lifting unit con 
trolling the discharge of the production fluid 
from a lower filling chamber to the reservoir 
has been improved to assure a more positive 
and substantially complete displacement of the 
production fluid present in the lower filling cham 
ber prior to actuation of the valve controlling 
mechanism for closing off the motivating supply 
pressure fluid as well as the bleeding off of the 
exhaust pressure. 

It is, therefore, an important object of this 
inven'ion to provide a lifting unit for the dis 
placement of fluid from a well which progres 
sively lifts quantities of the fluid from a lower 
collection chamber to a reservoir disposed at a 
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higher level, said lifting unit having a valve 
mechanism for controlling the discharge of Sup 
ply pressure fuid into the lower chamber wherein 
a portion of the displaced fluid acts as a snubber 
to maintain said valve mechanism in an open 
position for the discharge of the input pressure 
fluid until substantially all of the production 
fiuid from the lower chamber is displaced. 

Still another object of this invention is to 
provide a lifting unit for displacing oil from a well 
by progressively lifting quantities of fluid from 
the lower collection chamber to a reservoir dis 
posed at a higher level, said lifting unit having 
a valve mechanism controlling the input of sup 
ply pressure fluid into the lower chamber for dis 
placing the fluid as well as the exhausting of 
the residue supply pressure fluid after displace 
ment of the fluid from the lower chamber. 
And still another object of this invention is 

to provide a lifting unit for displacing fluid from 
a Well having an automatic valve mechanism 
controlling the discharge of supply pressure fluid 
into the well for displacing the well fluid and 
the exhaust of residue supply pressure fluid after 
displacement of the fluid, wherein the control 
mechanism prevents exhaust of supply pressure 
fluid during the displacement of the well fluid 
and similarly prevents the supply pressure fluid 
from displacing the well fluid during exhaust of 
residue supply fluid after displacement. 
Another object of this invention is to displace 

oil from a Well in such a manner to conserve 
the bottom hole pressure of the well in Order 
to maintain a substantially constant emission of 
well fluid from the sand strata whereby oil can 
be continually emitted into the eduction tub 
ing without regard to intervals of time. 
And still another object of this invention is 

to bleed off residue supply pressure fluid from 
a small section of the well depth from which oil 
from the sand strata is displaced therefrom, said 
bleeding allowing expeditious and repetitious flow 
of oil from the strata into said displacement 
chamber, thereby eliminating considerable in 
tervals of time which oil may be displaced. 
And still another object of this invention is 

to allow escape of formation gas to the well sur 
face at all times except a momentary period 
when oil is being displaced or slugged to the top 
of the Well. 
And an additional object of this invention is 

the economic use of small volumes of gas in cubic 
feet for progressively lifting small amounts of 
fiuid into a reservoir to be intermittently slugged 
in predetermined quantities, thereby eliminating 
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the use of large volumes of gas to slug Small 
amounts of entrapped oil all the way through the 
tubing string. 
Other objects and advantages of the invention 

will be evident from the following detailed de 
scription read in conjunction with the i accom 
panying drawings which illustrate my invention. 

In the drawings: 
Fig. 1 is a fragmentary sectional view showing 

part of the lifting unit disposed in a well bore. 
Fig. 2 is an extension of Fig. 1 showing in ele 

vation the lower portion of the lifting unit dis 
posed in the Wellbore. 

Fig. 3 is a fragmentary sectional elevational 
view shown schematically and slightly enlarged 
for clarity of the lifting unit disposed in the well 
casing with the valve mechanism shown in one 
position before displacement of the well fluid. 

Fig. 4 is a view similar to Fig. 3 showing the 
position of the valve mechanism of the lifting unit 
in a stage of operation. 

Fig. 5 is a similar view showing another position 
of the valve mechanism for the lifting unit during 
the displacement of the well fluid. 

Fig. 6 is a similar view to Fig. 5 showing the 
final position of the valve mechanism for the lift 
ing unit upon completing the Operation of dis 
placing the well fluid. 

Referring to the drawings in detail particularly 
Figs. 1 and 2 reference character 2 represents a 
string of tubing disposed in spaced relation to the 
well casing 3 - extending to the sub-Surface pro 
ducing strata of the well. A packing assembly 4 
is connected to the tubing 2 by a collar 5, and 
comprises an outer cylindrical housing 6 having 
its outer periphery provided with a plurality of 
spaced annular packing glands T. Below the 
packing glands the housing 6 is provided with a 
pair of diametrically Opposed belly Springs 8 hav 
ing serrated slips 9 securing the assembly in the 
well casing. The Springs are Secured to the hous 
ing 6 by welding or the like. The cylindrical 
housing is provided with a longitudinal port to 
providing communication with the chamber 
between the housing 6 and casing 3 for the dis 
charge of production and formation gas as will 
be hereinafter explained. A ball check valve 2 
is provided in the upper portion of passageway fo 
for formation gas discharging therethrough to 
the interior of the tubing 2. A string of tubing 
3 is disposed in the housing 6 in spaced relation 

thereto. Packing 4 is interposed between the 
tubing 3 and inner periphery of housing 6. 
A plurality of annular spaced apertures i 5 pro 

vide communication between a chamber 6 con- i 
taining motive fluid, and a chamber 7 between 
the inner tubing 3 and the inner periphery of 
the housing 6. The chamber 7 acts as a pas 
Sageway providing communication for supply 
pressure fluid into the lifting unit f8 as will be 
hereinafter explained. The tubing 3 is con 
nected by a collar 9 to a lower tubing string 20 
of larger diameter extending downwardly and se 
cured to a supporting. member 24 as will be here 
inafter set forth. Extending from the lowermost 
portion of housing 6 is an intermediate string of 
tubing 23 arranged in spaced relation between 
casing 3 and tubing 20. The tubing 23 extends 
downwardly from the housing 6 to the bottom of 
the well bore. The tubing 23 at a predetermined 
position is provided with an inwardly projecting 
flange or supporting member 24 having upstand 
ing shoulders 25 adapted to cooperate with an 
outwardly projecting flange 26 provided in the 
central portion of the cylindrical housing 22. 
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4. 
Packing rings 27 surround the housing 22 at the 
jointure of the tubings 20 and 23 with the mem 
ber 24. The lowermost end of the tubing 23 is 
provided with a perforated plug or gas anchor 
28 for a purpose as will be hereinafter set forth. 
A cylindrical tubing 29 extends downwardly from 
the lowermost portion of the housing 22. An 
apertured plug 30 is secured to the lower end of 
tubing 29 and is anchored in the gas anchor 28 
by packing rings 3f. 
The upper portion of the housing 22 is provided 

with a plurality of vertical bores 32 and 33 for 
receiving a differential valve unit 34 as will be 
hereinafter set forth. The housing 22 is further 
provided with a valve bore 35 communicating with 
a chamber 36 which in turn communicates with 
chamber 37. The Valve bores and chambers con 
tain an automatic valve mechanism. Similar to the 
valve mechanism disclosed in applicant's co 
pending application heretofore-mentioned. The 
lowermost portion of the housing 22 is provided 
with a bore 38 communicating with a lower cham 
ber 39 which houses a cylindrical piston 40 hav 
ing a main body portion or circular flange 4 pro 
vided with oppositely extending cylinders 42 and 
43? 

Referring now to the main valve unit 44 (Figs. 3 
to 6, inclusively), a loosely disposed elongated 
valve 46 is disposed in the bore 35. A substan 
tially cylindrical slide valve 47 is disposed in 
chamber 36. Wholly confined within the slide 
valve, and movable therein, is a piston valve 48. 
A pair of latch members 49 are loosely secured 
on studs 50 anchored in the chamber 36. A valve 
locking pushrod 5 is disposed in the chamber 
36 immediately below the valve 46 and comprises 
an upper shaft 52 and a lower shaft 53. The rod 
5f extends between the latch members 49 and 
into the interior of valves 4 and 48. A sleeve 5 
loosely surrounds the lower shaft 58 and is pro 
vided with a groove 55 for a purpose as will be 
hereinafter set forth. The lower face of sleeve 54 
is provided with a shoulder 56 for anchoring one 
end of a helical spring 5 having its opposite end 
resting on a surface 58 of valve 48. The valve 
48 is provided with a transverse port 59 communi 
cating with vertical ports 60 in turn communicat 
ing with chamber 36. The outer valve 47 is pro 
vided with a port 6 and immediately below is a 
second port 62 for a purpose as will be hereinafter 
explained. The upper central portion of the 
housing 22 is provided with a passageway 63 com 
municating with an annulus 64 which in turn 
Communicates with a plurality of circumferen 
tially spaced apertures 65 providing communi 
cation with the inlet chamber 7. In similar 
manner a vertical passageway 66 communicates 
with an annulus 67 provided in housing 22, which 
in turn communicates with a plurality of circum 
ferentially spaced apertures 68 communicating 
with the exhaust chamber . x. 
From the foregoing, it will be apparent that 

the above-described structure is similar to that 
of applicant's co-pending application hereto 
fore-mentioned; however, the lower portion of 
the housing 22 is constructed as to provide the 
piston unit 40 and complementary structure 
which forms the novel aspect of this application. 
The circular piston flange 4 is disposed in 
chamber 39 with the upper cylinder 42 capable 
of extending into the bore 38 in spaced relation 
thereto. The lower extending cylinder 43 ex 
tends in spaced relation through an aperture TO 
provided by inwardly projecting shoulders 7 of 
the cylinder 29 to a position below the shoulders 
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and into a chamber 72 provided in the lowermost 
portion of cylinder 29. The lower end of cylin 
der 43 is provided with a cage 73 in which is 
disposed a ball check valve 4 cooperating with 
an aperture 75. The cylinder 29 is provided with 
a plurality of circumferentially spaced apertures 
76. A second set of circumferentially Spaced 
apertures TT are provided in the cylinder 29 in 
vertically spaced relationship to apertures 76. 
The plug 30 is provided with a ball check valve 
79 cooperating with an aperture 78. 
The upper end of piston cylinder 42 is pro 

vided with a plurality of apertures 80 for a pur 
pose that will be hereinafter explained. A 
piston extension rod 8 comprising an upper 
shaft 82 and a lower shaft 83 cooperates with 
piston cylinder 42. The lower shaft 83 extends 
through a centrally disposed aperture 80 of 
cylinder 42 and is provided with a projection 
83 of increased diameter confined within the in 
terior of piston cylinder 42. The upper shaft 82 
extends through an aperture 84 provided by in 
wardly projecting shoulders 85 of housing 22. 
The shaft 82 is provided with a circular flange 
86 adapted to contact the shoulders 85 and 
maintain the upper portion of shaft 82 in cham 
bers 37 and 36. The fange 4 f is provided with 
a plurality of circular packing cups 88 prevent 
ing leakage past the piston flange into the 
chamber 39. 

It will be apparent that the sand pressure of 
the well will cause fluid from the production 
strata to flow through the plug 28, aperture 78, 
past valve 79, and through apertures 76 and 77, 
thereby filling chambers 72 and 90 with produc 
tion fluid. It will be apparent from Fig. 3 that 
the oil builds up in these filling chambers for 
displacement to a reservoir located at a higher 
level. 

Motive fluid pressure is constantly main 
tained in the well from a surface compressor or 
like equipment (not shown) into the chamber 
6 and discharges into the inlet passageway 7, 

port 63, into constant communication with 
upper valve units 34 and 44. Referring now to 
the valve unit 44, with production fluid stand 
ing in the lower filling chambers 72 and 90, Fig. 
3, it will be understood that production fluid is 
also present above the piston flange 4 in cham 
bers 39, bore 38, and the reservoir due to a pre 
vious displacement operation of fluid from the 
lower filling chambers as will be more fully set 
out. The input motive pressure discharges 
from port 63 into a bleed port 92 provided in 
main valve 46 and leaks between the valve 46 
and its bore into the chamber 36. It is to be 
understood that the fit of the valve 46 in its 
bore 35, especially the lowermost end of the 
valve below the horizontal leg portion of the 
bleed port 92, is such that the input pressure 
fluid discharging from port 92 is allowed to leak 
between the outer periphery of valve 46 and its 
bore into the chamber 36. The Small amount of 
pressure fluid constantly leaking through port 
92 into the chamber 36 is not sufficient to war 
rant any displacement of liquid in the filling 
chambers 72 and 90. With the mechanism of 
the lifting unit 8 in the position as shown in 
Fig. 3, the leakage pressure flowing into cham 
ber 36 with the aid of tension spring 57 will 
cause downward vertical movement of valve 48 
until the port 59 moves past the port 6, thereby 
closing off the chamber 36 from exhaust pas 
sageway 66. The downward movement of valve 
48 contacts the base 93 of valve 47 and con 
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tinued leakage of supply pressure fluid into 
chamber 36 will build up the pressure therein, 
moving valve 47 downward out of contact with 
the locking latches 49. The valve 47 is held by 
friction and does not move downward of its own 
weight during the preliminary movement of 
valve 48. Furthermore, during the preliminary 
movement of valve 48, the sleeve 54 is prevented 
from moving downward by the tension of spring 
57. As soon as the top of valve 4 moves below 
the shoulders 94 of the locking latches 49, the 
latches are free to Swing transversely outward 
in the chamber 36 (Fig. 4), thereby releasing 
the locking pushrod 5. The rod 5 is then 
moved downward by valve 46 actuated by input 
pressure fluid. Movement of valve 46 down 
Wardly (Fig. 4) opens passageway 95 to input 
pressure fluid which is directed therethrough 
and into chamber 37 below the chamber 36. 
A passageway 96 provides communication be 

tween chamber 37 and chamber 39 at a posi 
tion below the piston flange 4 f. With the pro 
duction fluid displaced by a previous operation 
to a position above the piston flange 4 as shown 
in Fig. 4, discharge of input pressure fluid below 
the flange at a greater pressure than the static 
pressure of the production fluid in chamber 39, 
bore 38, and reservoir 9 will move the piston 
40 vertically upward; however, upward move 
ment of the piston is limited due to a decrease 
in volume of oil in chamber 39, whereby the oil 
present in chamber 39 acts as a snubber to 
momentarily retard upward movement of the 
piston 4 and prevent actuation of the valve 
mechanism until substantially all of the fluid 
is displaced from the filling chambers. With 
the Snubbing action momentarily precluding 
further upward movement of the piston 40, the 
input pressure is then directed through port to 
and outlets 76 into contact with the well fluid 
in the chambers 72 and 90. As soon as the input 
preSSure fluid increases sufficiently greater than 
the static pressure of the fluid in the filling 
chambers, it will cause displacement of the fluid 
from the chambers 72 and 90 through the ball 
check valve 74 and into the interior of piston 
40. The production fluid being displaced 
through the interior of piston 40 discharges 
through apertures 80, bore 38, outlet aperture 
89, and into the reservoir 9. 

It will be apparent that simultaneous with the 
displacement of the fluid from the chambers 72 
and 90, the input pressure fluid continues to act 
against the underface of piston flange 4f. With 
the production fluid displaced through piston 40, 
the input pressure fluid discharging through an 
nulus 70 also flows through the interior of piston 
40, apertures 80 and into bore 38, causing a com 
plete displacement of liquid into the reservoir 91. 
The diameter of outlet aperture 89 is greater than 
the annulus 70 formed by the spaced relation of 
cylinder 43 and shoulder 7, which provides for 
a faster discharge of the input pressure fluid 
through the outlet orifice 89 than the discharge 
thereof through the smaller annulus TO. This re 
sults in a decreased pressure condition in bore 38, 
allowing the oil in chamber 39 surrounding the 
piston cylinder 42 to be discharged into the an 
nulus 99, bore 38, and the outlet 89. The annulus 
99 is formed by the spaced relation of the cylinder 
43 to the bore 38. The displacement of fluid from 
chamber 39 above the piston is due to input pres 
sure fluid contacting the underface of piston 
flange 4 and it will be apparent that the snub 
bing action of the fluid above the piston flange 
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has been relieved, thereby causing the input pres 
Sure fluid to move the piston 40 to completion of 
its upward stroke as shown in Fig. 6. The final 
upward vertical movement of piston 40 causes the 
top portion of piston cylinder 43 to contact the 
larger shaft 82 of piston rod 8 (Fig. 6), thereby 
moving the rod 8 il upwardly through the aper 
tured base 93 to cause vertical upward movement 
of valve 48 and position ports 59 and 60 into com 
munication with port 6, thereby exhausting the 
pressure in chamber 36 into passageway 66. Si 
multaneous with upward movement of valve 48, 
there is a vertical upward movement of pushrod 
5, causing the upper shaft 52 to move out of 
contact with the locking latches 49 so they may 
Swing transversely inward into the V-shaped 
groove 55 of sleeve 54, at which time the rod 
shoulder 86 and supply fluid pressure in chamber 
37 contacts the underface of valve base 93 to 
move valve 4 vertically upward. The movement 
of rod 5 is assisted by tension spring 57. Wer 
tical upward movement of rod 52 causes move 
ment of valve 46 upward against the input pres 
sure fluid to close of the passageway 95. 

In this position (Fig. 6), the locking latches 49 
have been swung inwardly to lock the rod 5 
and valve 46 in closed position. The movement of 
the valve 47 vertically upward positions the port 
62 into communication with exhaust passageway 
66. The residue input pressure fluid in passage 
ways 95, 96, and chamber 3, as well as chambers 
72 and 90, is allowed to exhaust through the 
apertured base 93, port 62, to the exhaust pas 
sageway 63, chamber i li, passageway 0, valve 12, 

With the 
input pressure fluid cut off from passageway 95 
and the oil displaced from the chamber 90, it 
will be apparent that the production strata can 
flow through the apertured plug 28 without inter 
ference from residue input pressure fluid. Fur 
thermore, the static head of displaced fluid stand 
ing in reservoir 9 falls back through outlet port 
89, bore 38, and this pressure with the assistance 
of gravity moves the piston 40 vertically down 
ward in chamber 39 to a position shown in Fig. 3. 

It will be understood that the relationship of 
pressures is commensurate with the areas with 
the various valves, pistons, and bores and the 
ratio between them is a matter of choice de 
pendent upon a particular well. Furthermore, 
the length of tubing providing the reservoir 9 
is much longer than the tubing for the filling 
chambers 2 and 90 in order to provide a larger 
storage chamber or reservoir. In practice it has 
been found that a ratio of 10 to 1 is satisfactory. 
It will also be understood that the formation 
gas from the production strata is liberated from 
the well through chamber along with the ex 
haust or residue supply pressure fluid exhaust 

, ing through the passageway 66. 
The upper portion of housing 22 is provided 

with the differential valve unit 34 which func 
tions to allow discharge of supply pressure fluid 
into the reservoir 9 for slugging the stored fluid 
onto the top of the well as will now be fully 
explained. The valve unit 34 communicates with 
the inlet passageway 63 through a conduit 00 
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of valve 04 from passageway 63 and simulta 
neously flowing through passageway foo into 
bore 32 and port fos, it will be apparent there 
is an equal pressure on both sides of valve 04 
whereby a tension spring fos maintains valve 
i 04 in closed position as shown in Fig.4. A pas 
sageway 06 provides communication between the 
reservoir 9 and the underface of valve O. 
With a sufficient increase in hydrostatic head in 
the reservoir 9 complementary with an in 
crease in pressure beneath the valve foll as 
Sisted by the tension spring O2, the constantly 
maintained supply pressure fluid acting against 
the top of valve of is overcome, causing the valve 
to move vertically upward and close of port O3 
and Open a port OT communicating between the 
port fo3 and the underside of valve 0 . With 
the valve 0 in upward position, supply pressure 
fluid in chamber 33 is bled off through the ports 
03 and 07 into the chamber 32 below the valve 
10, thereby unbalancing valve 04 by relieving 
preSSure on One Side thereof. With the unbal 
ancing of valve 04, supply pressure fluid dis 
charging from passageway 63 moves valve 04 
upwardly to open a port fo8, allowing discharge 
of supply pressure fluid directly into the reservoir 
9 for displacing the fluid in the reservoir 9 
upward to the top of the well. 
As is clearly shown in Figures 1 and 2, the 

housing in 22 is provided with a fishing neck 10, 
affording means for receiving any suitable hook 
and cable for lowering or lifting the lifting unit 
into and out of the well respectively. It will be 
apparent that the unit f8 is of such size to easily 
pass through the tubings 3 and 2. 
From the foregoing, it will be apparent that 

the invention contemplates the intermittent lift 
ing of small quantities of oil from a lower filling 
chamber to a higher reservoir, and functions in 
Such manner to prevent any supply pressure fluid 
utilized for displacing the oil from counteracting 
the sand pressure of the well, so that there is 
always a constant emission of fluid from the 
production strata except for the momentary pe 
riod during the displacement operation. Fur 
thermore, the lifting unit comprises an auto 
matic valve mechanism for controlling the Sup 
ply pressure fluid into the displacement cham 
ber, and assures that Substantially all of the 
production fluid is displaced from the filling 
chamber prior to shutting off the supply pressure 
fluid. This is accomplished by utilizing a por 
tion of the production fluid as a snubber against 
the supply pressure fluid in the displacement 
operation. The valve mechanism also functions 
to exhaust all the residue supply pressure fluid 
and formation gas remaining from the displace 

60 

so that the supply pressure fluid is constantly 
maintained in communication with the top of 
valve of disposed in the valve bore 32. In this 
manner supply pressure fluid maintains the valve 
O in a lowermost position (Fig. 4) against the 

action of tension spring fo2. A vertical port 03 
provides communication between bore 32 and 
bore 33 in which is disposed a lower valve 04. 

70 

with pressure fluid acting against the underface 

ment of the production fluid in order to prevent 
a counteracting pressure against the sand pres 
sure of the well. The lifting apparatus will Op 
erate successfully in either deep or shallow wells, 
providing either high or low sand pressure, and 
will displace the well fluid with a minimum of 
supply pressure fluid in the most economical and 
efficient manner. 
Changes may be made in the combination and 

arrangement of parts as heretofore set forth 
in the specification and shown in the drawings, it 
being understood that any modification in the 
precise embodiment of the invention may be 
made within the scope of the following claims 
without departing from the spirit of the 
invention, 
What is claimed is: 
1. In an apparatus for lifting fluid from a 



2,469,225 

well including a filling chamber, means for in 
troducing constantly maintained motive pres 
sure fluid into the filling chamber for displacing 
the fluid emitting therein from the production 
Strata, means for receiving the displaced fluid, 
means actuated by the motive pressure fluid to 
move the first mentioned means to a position 
preventing introduction of motive fluid into the 
filling chamber and permitting exhaust of residue 
motive fluid therefrom, said last mentioned 
means including a piston responsive to previ 
ously displaced well fluid disposed above the 
piston to provide a snubbing action to limit the 
actuation of the said means until Substantially 
all the production fluid in the filling chamber 
is displaced, and means independent of the first 
mentioned means and responsive to the hydro 
Static head of Well fluid in the receiving means 
for introducing motive fluid thereto to slug the 
well fluid to the top of the well. 

2. In an apparatus for lifting fluid from a Well 
comprising an automatic valve unit communi 
cating with an inlet passageway having a con 
stantly maintained motive pressure fluid therein, 
an accumulation chamber for well fluid emit 
ting from the production strata, a reservoir 
communicating with the valve unit and the ac 
cumulation chamber, a main valve in the unit 
and moveable by motive pressure fluid to open 
position for directing motive pressure fluid into 
the accumulation chamber for displacing well 
fluid therefrom, piston means operably con 
nected with the valve unit and moveable in re 
sponse to motive pressure fluid to close the main 
valve against motive pressure fluid after dis 
placement of the well fluid from the accumula 
tion chamber to the reservoir, said piston means 
having previously displaced well fluid standing 
on one side thereof to Snubber the movement of 
said piston means and prevent closing of the 
main valve until substantially complete displace 
ment of the well fluid from the accumulation 
chamber, and means independent of the main 
valve and responsive to the hydrostatic head of 
well fluid in the reservoir for introducing motive 
pressure fluid thereto to slug the well fluid to 
the top of the well. 

3. In an apparatus for lifting fluid from a well 
having an eduction tubing and a well casing, 
said apparatus including a reservoir communi 
cating with the eduction tubing, a filling cham 
ber communicating with the well casing and the 
reservoir, an automatic valve mechanism opera 
ble in one position to direct constantly main 
tained motive pressure fiuid from the casing into 
the filling chamber for displacing well fluid 
therefrom, said mechanism operable in another 
position to bleed off residue motive pressure fluid 
after displacement of well fluid from the filling 
chamber, fluid means for Snubbing the move 
ment of the mechanism in the last mentioned 
position until substantially all the well fluid is 
displaced from the filling chamber, and means 
independent of the valve mechanism and re 
sponsive to the hydrostatic head of well fluid 
in the reservoir for introducing motive pressure 
fluid thereto to slug the well fluid to the top of 
the well. 

4. In an apparatus for lifting fluid from a well 
including a filling chamber, a main valve mech 
anism controlling the introduction of constantly 
maintained motive pressure fluid into the filling 
chamber for displacing the well fluid emitting 
therein from the production strata, a reservoir 
well receiving the displaced fluid, a cylindrical 
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10 
piston Operably connected with the valve mech 
anism and responsive to supply pressure fluid 
for actuating the valve mechanism to shut off 
the supply pressure fluid from the filling cham 
ber after displacement of the well fluid there 
from, said piston responsive to displaced well 
fluid standing above the piston for limiting the 
movement of the piston in one direction until 
Substantially complete displacement of the well 
fluid from the filling chamber, and means inde 
pendent of the main valve and responsive to the 
hydrostatic head of well fluid in the reservoir 
for introducing motive pressure fluid thereto to 
Slug the well fluid to the top of the well. 

5. In an apparatus for lifting fluid from a well 
including a filling chamber communicating with 
an eduction tubing, a main valve mechanism 
Communicating with constantly maintained mo 
tive pressure fluid in the eduction tubing and 
moveable in response thereto for directing the 
motive pressure fluid into the filling chamber for 
displacing well fluid therefrom, a cylindrical piS 
ton Operably connected to the valve mechanism 
and responsive to the motive fluid pressure to 
nove the valve to a position preventing intro 
duction of motive fluid pressure into the filling 
chamber, Said piston cooperating with previ 
ously displaced well fluid in the filling chamber 
and standing above the piston for retarding the 
action of the motive pressure against the piston 
until Substantially all the well fiuid therein is 
displaced from the filling chamber, means in the 
Valve mechainsm permitting exhaust of residue 
Supply pressure fluid after the displacement of 
Well fluid from the filling chamber, and means 
independent of the main valve and responsive to 
the hydrostatic head of well fluid in the reser 
voir for introducing motive pressure fluid thereto 
to Slug the Well fluid to the top of the well. 

6. In an apparatus for flowing wells including 
a filling chamber, a removable ifting unit for 
introducing constantly maintained motive pres 
Sure fluid into the filling chamber for displacing 
oil emitting thereto from the production strata, 
a reservoir above the filling chamber for receiv 
ing the displaced oil, said lifting unit comprising 
a main valve movable in one position to open a 
communicating passageway directing motive fluid 
into the filling chamber, means in the lifting 
unit movable in response to the displacement of 
oil from the filling chamber to allow bleeding off 
of residue motive fluid therefrom, fluid means for 
Snubbing the movement of the last mentioned 
means until Substantially all the well fluid is dis 
placed from the filling chamber, and means in 
dependent of the valve means and responsive to 
the hydrostatic head of well fluid in the reservoir 
for introducing motive pressure fluid thereto to 
slug the well fluid to the top of the well. 

7. In a lifting apparatus for lifting fluid from 
a Well including a filling chamber and a reser 
Voir, means for periodically introducing con 
Stantly maintained motive pressure fluid into the 
filling chamber for displacing fluid emitting 
therein from the production strata to the reser 
voir, said means allowing bleeding off of residue 
motive fluid utilized in the displacement of the 
well fluid from the filling chamber and simulta 
neously preventing the introduction of motive 
preSSure fluid during the bleeding off of the resi 
due motive fluid, and piston means cooperating 
With previously displaced well fluid to snub the 
action of said first mentioned means and prevent 
the bleeding off of the residue fluid until sub 
stantially all the production fluid in the filling 
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chamber is displaced therefrom, and means in 
dependent of the first mentioned means and re 
sponsive to the hydrostatic of well fluid in the res 
ervoir for introducing notive pressure fluid there 
to to slug the well fluid to the top of the well. 

8. In a lifting apparatus for lifting fluid from 
a well including a filling chamber and a reser 
voir, means for periodically introducing con 
stantly maintained motive pressure fluid into 
the filling chamber for displacing fluid emitting 
therein from the production strata to the reser 
voir, said means allowing bleeding off of residue 
motive fluid utilized in the displacement of the 
well fluid from the filling chamber and simulta 
neously preventing the introduction of motive 
pressure fluid during the bleeding off of the res 
idue motive fluid, an apertured piston disposed 
in the filling chamber and permitting discharge 
of the well fluid therethrough, said piston hav 
ing a flange co-operating with previously dis 
placed well fluid standing thereabove for snub 
bing the action of the first mentioned means for 
preventing bleed off of the residue pressure fluid 
until substantially all the well fluid in the filling 
chamber is displaced therefrom. 

9. In a lifting apparatus for lifting fluid from 
a well including a falling chamber and a reser 
voir, means for periodically introducing con 
stantly maintained motive pressure fluid into the 
filling chamber for displacing fluid emitting 
therein from the production strata to the reser 
voir, said means allowing bleeding off of residue 
motive fluid utilized in the displacement of the 
well fluid from the filling. chamber and simulta 
neously preventing the introduction of motive 
pressure fluid during the bleeding off of the res 
idue motive fluid, an apertured piston disposed 
in the filling chamber and permitting discharge 
of the well fluid there-through, said piston hav 
ing a flange co-operating With previously dis 
placed well fluid standing thereabove for snub 
bing the action of the first mentioned means for 
preventing bleed off of the residue pressure fuid 
until substantially all of the well fluid in the 
filling chamber is displaced therefrom, and 
means independent of the first mentioned means 
and responsive to the hydrostatic head of well 
fluid in the reservoir for introducing motive pres 
sure fluid thereto to slug the well fluid to the top 
of the Well. 

10. In a lifting apparatus for the intermittent 
lifting of fluid in a well to different stages of 
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elevation including a filling chamber and a high 
er reservoir chamber, means for directing con 
stantly maintained motive pressure fluid into 
the filling chamber for displacing well fluid 
therefrom, said means allowing bleeding off of 
residue motive fluid utilized in the displacement 
of the well fluid from the filling chamber and 
simultaneously preventing the introduction of 
motive pressure fluid during the bleeding off of 
the residue motive fluid, an apertured piston op 
erably connected with the first mentioned means 
and having a passageway for discharge of the 
displaced fluid from the lower portion of the fill 
ing chamber to an upper portion of the filling 
chamber above the piston, said piston co-oper 
ating with displaced fluid standing above the 
piston for retarding the action of the first men 
tioned means and preventing bleed off of the res 
idue fluid until substantially all the well fluid in 
the lower portion of the filling chamber is dis 
placed therefrom. 

ll. In a lifting apparatus for lifting fluid to 
different stages of elevation in a well including 
a filling chamber and a higher reservoir cham 
ber, means for directing supply pressure fluid 
into the filling chamber for displacing well fluid 
therefrom, said means allowing bleeding off of 
residue motive fluid utilized in the displacement 
Of the Well fluid from the filling chamber and 
simultaneously preventing the introduction of 
motive pressure fluid during the bleed off of the 
residue fluid, control means operably connected 
with the first mentioned means, means for dis 
charging the fluid from the filling chamber to 
a position above the control means, said control 
means co-operating with the displaced fluid 
above Said control means for retarding the ac 
tulation of the first mentioned means and pre 
venting bleed off of the residue fluid until sub 
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the filling chamber. 
OSCAR E. DEMPSEY. 
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