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My invention relates to a pump more specif 
cally for use in deep wells such as oil wells in 
which the pumping action is developed by com 
pressed air conducted downwardly to the pump 
through pipes provided for such purpose and in 
which the liquid, such as oil, to be elevated is 
forced upwardly preferably through oil tubes to 
the top of the Well, such oil tubes being located 
within the well bore or well casing and providing 
a housing structure for the pump or pumps. In 
Some cases the liquid may be forced upwardly 
above the pump through the well casing. 

In the above mentioned type of pump an object 
and feature of my invention is to develop the 
pumping action by the expansion and contractioh 
of a flexible medium which when contracted by a 
reduced air pressure, allows inflow of liquid such 
as oil into a pumping compartment on the ex 
terior of the expansible medium, such medium 
when subject to compressed air expanding and 
thereby forcing the liquid outwardly, whereby 
through the use of check valves the liquid can 
only have an upward direction of flow. A more 
specific object and feature of my invention is in 
constructing the flexible medium of a rubber or 
similar tube securely attached to the air pipe, 
which pipe is perforated at the parts covered by 
the rubber tube. A pump structure forms a 
chamber for the liquid, such as oil, to be pumped, 
on the outside of the expansible tube and when 
the tube is collapsed in close contact with the air 
pipe through a reduction of air pressure, a con 
siderable volume of liquid may fill this liquid 
chamber. However when the air pressure is in 
creased the rubber tube expands, thus increasing 
materially in diameter, and positively displaces 
a quantity of liquid Such as oil, which is forced 
upwardly, through non-return check valves. In 
this connection, to prevent undue expansion of 
the rubber tube, a confining cylinder, this being 
preferably perforated, is positioned outside of the 
rubber tube, the interior of this confining cylin 
der forming a part of the liquid or oil chamber, 
the outside of this chamber being defined by a 
cylindrical pump barrel. 
Another object and feature of my invention 

as to one form of the pump, is in the construc 
tion and assembly of a cylindrical pump barrel 
having an inlet check valve at the bottom. This 
barrel preferably has a perforated head and is 
attached to the air pipe so that it may be lowered 
into the well, the string of air pipe being built up 
as the pump barrel with the assembled pump is 
iowered. Located inside of the pump barrel and 
confined by lower and upper heads which form 

(Cl 103-44) 
Seats, the lower seat having perforations, is the 
confining cylinder, the air pipe with the per 
forated section and the flexible rubber tube con 
fined thereto. The upper head has check valves 
for non-return flow of the oil being elevated. 
Therefore when the rubber tube is deflated it 
has a Snug fit on the perforated section of the 
air pipe and liquid Such as oil may flow upwardly 
through the check valve in the lower head of 
the pump barrel and fill the annular space be 
tween the pump barrel, the confining cylinder 
and through the perforations of this cylinder to 
the outside of the rubber tube. When the air 
pressure is increased this rubber tube expands 
laterally, the limit being the confining cylinder, 
and thus forces the oil inside of the confining 
cylinder outwardly. This pressure causes a seat 
ing of the lower check valve and Opens the upper 
check valves for upward flow of the oil. In this 
type of pump it is preferable to have a packer 
between the oil barrel and the well casing below 
the perforated head so that the oil passing up 
wardly through this perforated head of the pump 
barrel flows upwardly inside of the well casing. 
A detail feature of my invention resides in the 

manner of attaching the rubber fube at its upper 
and lower ends to the air pipe surrounding the 
perforated section. For this purpose it is pref 
erable to have the rubber tube with upper and 
lower flanges or beads and engaged by upper and 
lower split bushings. Each bushing is threaded 
into a plug, there being a lower plug seating on 
the lower head or seat in the pump barrel, such 
being above the bottom head having the intake 
check valve and the upper head having the check 
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valves therein for the upward flow of oil from 
the oil or liquid chamber. These bushings are 
flared on the inside to give a gradual curvature 
to the end portions of the expansible rubber tube 
So that no sharp bends accrue during the expan 
sion and contraction of this rubber expander. 
The bushings are brought into contact with the 
confining cylinder. It is also preferable in the 
rubber expander to incorporate fabric at the end 
portions where there is but little expansion as a 
stiffening structure but to have the expanding 
section formed of resilient irubber. 
Another feature of my invention provides for 

the blowing out of water condensation or other 
liquid from the air pipe. This pipe therefore at 
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the bottom is provided with an outlet valve which 
incidentally prevents inflow of oil when the as 
semby is lowered into a well, and as the portion 
of the air pipe having the rubber expander 
thereon may be slightly elevated or unseated, the 
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building up of an air pressure in the air pipe 
will thus blow off any water condensation or other 
liquid.S. 
Another feature of my invention is arranging 

the pump assembly so that, for instance, the air 
pipe with the rubber expander attached thereto 
by bushings may be unseated and elevated or this 
removable assembly may include the confining 
cylinder. . . . 

Another object and feature of my invention is 
in the provision and construction for pumping 
the liquid or oil from deep well pumps in stages, 
that is, from a bottommost pump to a pump next 
above and from this second pump to a still higher 
pump is necessary so that each stage will not 
have too great a lift. In this construction the 
pump barrel for each pump has an oil tube con 
nected thereto and extending to the pump next 
above. In this case the provision can be made 
for withdrawing the upper pump assembly only 
and the oil tube is preferably of substantially the 
same diameter as the pump barrels. In this type 
of construction for pumping in stages, the oil 
tubing connected to the bottom of an upper pump 
barrel is perforated so that the oil may flow out 
Wardly through these perforations into the well 
casing above a packer. This is done as all of the 
pumps operate simultaneously in expansion and 
contraction of the rubber expander on account 
of having a single string of air pipe extending 
downwardly to supply all of the pumps and thus 
a lower pump builds up a hydraulic head of oil 
in the casing surrounding the pump barrel of the 
pump next above on the lift or expansion stroke 
as the intake check valves of all the pumps are 
simultaneously closed and then on the contrac 
tion action the oil flows from this body surround 
ing an upper pump into the oil chamber of such 
upper pump and is elevated on the next expansion 
stroke. 

It will be noted that a characteristic feature of 
my invention is that no air escapes into the body 
of liquid being elevated but that the pumping is 
done by the expansion and contraction of the 
rubber expanders, the action of which is de 
veloped by increasing and decreasing the air pres 
sure in the air pipe. Hence a further detail fea 
ture of my invention resides in the control of an 
air compressor or the air confined in a storage 
tank under pressure. This is arranged so that 
for instance the compressor for a period of time 
builds up a compression in the air pipe and then 
for another predetermined period such air is 
released and may be discharged to atmosphere, 
thus reducing the pressure. This action is auto 
matically arranged by operation of an air valve 
which may be automatically connected to an air 
Compressor Or other moving mechanism. It will 
be appreciated that in my invention that al 
though the expansion as to diameter of the rub 
ber expander is somewhat limited due to the 
usual diameters of oil wells or the like, never 
theless these rubber tubes forming the expander 
may be of very considerable length compared to 
their diameter and thus at each expansion cause 
the movement upward by displacement of a rela 
tively large body of liquid. The pumping however 
is somewhat slow on account of the time period 
necessary to build up the air pressure in a long 
string of air pipe and to release such pressure. 
My invention is illustrated in connection with 

the accompanying drawings, in which: 
Fig. 1 is a vertical section through a portion 

of a Well casing and one form of my pump taken 
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substantially on the line - of Figs. 2 or 3 in the 
direction of the arrows. 

Fig. 2 is a horizontal section on the line 2-2 
of Fig. 1 in the direction of the arrows omitting 
the casing. 

Fig. 3 is a horizontal section on the line 3-3 
of Fig. 1 in the direction of the arrows. 

Fig. 4 is a vertical section through an assembly 
of pumps for multiple stage pumping from a 
deep well. . . w 

Fig. 5 is a diagram in elevation showing a sup 
ply and control mechanism for the compressed 
Bir, , , · x . 

Fig. 6 is a vertical section showing a modified 
form of the pump elements, this including a 
flexible inflatable bag. 

Dealing first with the construction of Figs. 1, 
2 and 3, this is illustrated by a portion of a well 
casing having a cap 2 with an outlet 3 for 
oil. The cap is provided with a packing and 
packing assembly 4. 
The pump proper designated by the numeral 

20 has a cylindrical pump barrel 2 with a bot 
tom head 22 secured therein in any suitable man 
ner, this head being provided with an intake 
check valve 23 shown as a ball valve. 
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A lower 

combination head and seat 24 is secured in the 
pump barrel and has a series of perforations 25 
or passages leading upwardly from the bottom 
oil compartment 26. There is an upper combina 
tion head and seat 27 having ports 28 with non 

30 

return check valves 29 allowing upflow of oil or 
liquid but preventing the downflow. This has an 
upper sloping seat 30. - 
A confining cylinder 35 has an upper end 36 

fitted to the head 27 by an annular depending 
rib 3. The lower end 38 is secured at 39 to the 
lower head 24 which has an inner tapered seat 
member 4 and an end 42 with a plugged open 
ing 43. 
The compressed air pipe 45 extends downwardly 

through the cap 2 and has a sliding fit with the 
neck 46 of an upper head 47 of the pump barrel 
2, there being a screw threaded connection 48. 
This upper head is shown as sloping and having 

35 

a series of perforations 49. A collar 50 to engage 
with this head is secured to the air pipe 45. 
The expander assembly designated by the nu 

neral 55 utilizes a perforated section 56 of the 
air pipe and over this is fitted an expandible tube 
5, this being preferably formed of rubber and 
is illustrated as having ends 58 with a bead 59 
On the end. Lower and upper split bushings 60 
and 6 are used to securely clamp the beaded 
ends of the rubber tube to the perforated portion : 5 
56 of the compressed air pipe. The upper bush 
ing is illustrated as screw threaded to a plug 62, 
which plug is attached to the compressed air 
pipe and seats on the seat 30 of the upper head 
and seat 2. A lower plug 63 is secured to the 
lower end of the air pipe section 56 and has the 
lower split bushing 60 screw threaded thereon. 
It will be noted that these bushings have an out 
ward flare 64 to confine the end portions of 
the rubber tube to a gradual expansion on an 
easy curve. The bushings extend outwardly sub stantially to the confining cylinder 35. 
A check valve T0 is mounted in the bottom 

of the lower plug 63 and has a light spring to 
retain the valve closed. This prevents entry of 
oil or liquid into the air pipe 45 at the bottom 
when the pump is lowered into a well and also. 
Operates as a blow off valve to blow condensed 
Water or other liquids out of the air pipe. 

5 

In the operation of the device as shown in is 
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Figs. 1, 2 and 3, the pump is assembled at the 
top of the well and lowered in the well casing 
as sections are added to the compressed air pipe 
45. In this action the collar 50 engages the 
head 49, this unseating the plugs 62 and 68 
from their respective seats and the pump assem 
bly being supported by the engagement of the 
collar 50 and the head 49. When the pump is 
at the desired depth for instance in the portion 
of the casing for oil, a packer T is fitted be 
tween the pump barrel 2 and the casing f. 
It thus seals of the upper part of the casing 
to the top of the well. The air pipe 45 with the 
expander assembly 55 may then be lowered until 
the plugs 62 and 63 seat on the respective seat 
ing heads 24 and 27. As above mentioned, the 
check valve to prevents entrance of oil into the 
air pipe sections 58. 
The assembly is now in position for pumping 

action which is done by alternately and at a slow 
rate forcing compressed air downwardly through 
the pipe 45 until the rubber expander tube 57 
is pumped outwardly, the limit of the expan 
sion being the confining cylinder 35. This cyl 
inder in practice is placed as close to the pump 
barrel 2 as possible, leaving however suficient 
room for the passages or perforations 25 and 28 
and the check valves 29. The oil flows in through 
the check valve 23, and manifestly when the 
rubber tube expands the oil trapped in the 
chamber 44 can only move upwardly through 
the check valves 29 and thence through the per 
forations 49 in the head 47 and upwardly in the 
well Casing . When the air pressure is reduced 
in the air pipe 45 the rubber expander tube 57 
collapses, thus allowing for an infoW of a second. 
charge of oil through the valve 28 due to the 
pressure in the well. The action is then repeated. 

If a liquid Such as Water condenses in the 
lower part 56 of the air pipe 45, the air pipe 
with the assembly of plugs. 62 and 68 may be 
lifted about a foot or so, so as to break the seal 
at the tapered seat 4. 

extension 56, however this does not expand the 
rubber tube 57 but causes the check valve 70 to 
open and flow any condensed liquid out of the 
air pipe. This only requires a slight increase 
of pressure over that of the oil from the well. 
This pressure of the well oil prevents the rubber 
tube 57 from expanding. In this action of the 
short lift of the compressed air pipe 4S which 
unseats the plugs 62 and 68, there is no movem 
ment of the confining cylinder 35, this being 
rigidly held in position by the heads 24 and 37. 
In view of the fact that the lower plug 63 and 

also the split bushing 60 have a sliding or work 
ing clearance in the perforated confining cyl 
inder 35, it is in reality only necessary to ele 
vate the air pipe 5 with its attached perforated 
section 56 in order to break the tapered joint 
at the seat member 4. The compressed air 
therefore forces any condensed water or other 
liquid outwardly through the check valve 70 and 
this will rise in the confining cylinder 35 until 
it may flow out of the lower perforations. Any 
liquid which is trapped below such bottom row 
of the perforations is forced upwardly when the 
lower plug 63 is again seated on the lower seat 
member 4. 
In the construction shown in Fig. 4 I make 

provision for pumping in stages, that is, from 
a bottommost pump to one next above and so 
on to the top of the well. In this illustration a 
well casing is indicated by the numeral BO. In 
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Air is then forced down 
under pressure through the pipe 45 and the lower . 

3 
actual construction the casing is usually tapered 
from the top to the bottom of the well. In the 
illustration a lowermost pump B is shown and 
a pump 82 next above but it will be understood 
that there may be a series of these pumps. Deal 
ing first with the construction of the lower pump. 
8, this has a pump barrel 83 with a standing 
intake valve 84 at the bottom. A combination 
head and seat 85 is located above the standing 
valve and has a seat 86 and oil passages 87. An 
upper combination head and seat 88 is also se 

10 
cured to the pump barrel and has a sloping seat 
89. The perforated confining cylinder 90 is 
Secured at its lower end to a lower plug 9, this 
seating on the seat surface 86 of the lower head 
85 which may be similar to that shown in Fig. 
4 and have a plug at the bottom. The plug 9. 
has a blow-of valve 92. 
The air pipe 98 has a lower perforated section 

94 and is connected at the bottom to the plug 
9. The rubber expander 95 has beads 96 at 
its opposite ends and is confined by the split 
bushings 9 at the bottom and 98 at the top. 
The bushing 97 is secured to the plug 9 and 
the bushing 98 is shown as secured to an upgr 
plug 99. The confining. tube 90-is illustrated as 
connected at 100 to the plug 99. This upper 
plug has oils ducts of with non-return check 
valves 02 at the top. It will be noted in this 
case that the confining tube 90, the plugs 9 
and 99, the bushings, the perforated section 94 
of the air pipe and the rubber expander tube 95 
form an assembly which may be completely re 
moved in a manner hereinunder described with 
out disturbing the pump barrel 83. 
A string of oil tubing ?o extends upwardly 

from the barrel 8 of the lower pump and if 
desired may be the same diameter as this barrel. 
A packer fill between the upper portion of this 
oil tube and the well casing slightly below the 
upper pump 82 separates the casing into differ 
ent lengths so far as the pumping of oil is con 
cerned. Above the packer there are perfora 
tions 2 leading from the inside of the oil tube 
to the annular space between such tubing and 
the casing. 
The upper pump 82 is quite similar in design to 

the lower pump, having a pump barrel 5. In 
this case a coupling head f6 may be used for cou 
pling the upper end of the oil tube do and the 
lower end of the pump barrel 5 or these may be 
coupled in any suitable manner. This head 6 
functions as a lower head for the upper pump and 
is provided with a seat , oil passages 8, each 
having a check valve 9 and the air pipe 93 is 
connected through the head 6. The upper 
head 20 is similar to the head 88 having a sloping 
seat 2. In this case the lower plug 22 which is 
provided with a compressed air passage 23 and 
does not have any blow-off valve, seats directly 
On the seat 117. The confining tube i 24 is con 
nected directly to the plug 22. The perforated 
Section 25 of the air pipe 26' is connected to 
the plug 22. Therubber expander tube 26 hav 
ing end beads 27 is confined by a split bushing 
28 connected to the plug 22 and the upper 
bushing 29 is connected to the upper plug 30 
and also to the upper end 3 of the confining 
tube 24. The upper plug 130 is illustrated as the 
same as the plug 99 of the lower pump 8. The 
oil leads upwardly above the plug 30 through an 
upper string of oil tubing 32 and thus leads to a 
Succession of pumps if necessary or to the top of . 
the well. 
The operation of the multiple stag. pump of 
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4. 
Fig. 4 is substantially as follows: On account of 
the compressed air pipe leading downwardly 
through all of the pumps to the lowermost, the 
rubber expander tube of each of these pumps will 
be expanded simultaneously on increase of air 
pressure and likewise collapsed or contracted 
Simultaneously on decrease of the air pressure. 
The oil is pumped by the lower pump upwardly 
through the tubing 0 and as there is an internal 
pressure at the same time in the upper pump 82, 
this oil flows outwardly through the perforations 
2 into the annular space defined by the well 

casing, the pump barrel of the upper pump and 
the packer . On the contraction stroke or 
cycle, the head developed forces oil through the 
check valves f9 into the oil chamber of the upper 
pump so that on the expansion cycle of this pump 
Such oil is forced upwardly to a third pump and 
So on or to the top of the well. 
In this construction the various pumps may be 

disassembled in a sequence from the top down 
Wardly for removing the confining cylinder and 
all of the operating parts connected to the upper 
and lower plugs of each pump. For instance, 
these parts of the upper pump, if it requires re 
pair, could be pulled upwardly with the air pipe, 
thus completely removing this upper assembly 
except the heads 6 and 20 from the pump 
barrel of the upper pump and the oil tubing. It 
can likewise be re-inserted. If it is necessary to 
remove the lowermost pump, the upper oil tubing 
With the upper pump barrel may be removed by 
disconnecting from the head 6 or this head may 
be left attached to the upper pump barrel and dis 
connected from the oil tubing G. Then a con 
nection can be made to the air pipe 93 and a lower 
pump assembly including the confining tube and 
the lower and upper plugs connected thereto re 
moved upwardly. In this case where it is desired 
to blow out condensation from the lowermost 
pump it is necessary to first remove the upper 
pumps, make an air connection to the lowermost 
pump and slightly unseat such pump so that the 
blow-off valve 92 may be operative. 

In Fig. 5 I illustrate in a diagrammatic manner 
a suitable means for developing the pulsations 
of compressed air in the pump or series of pumps 
in a well. In this illustration an air compressor 
is indicated by the numeral 50 having a com 
pressor structure 5, a rotating shaft 52 with 
a fly-wheel pulley or the like 53 connected there 
to. The compressed air flows outwardly through 
a pipe 54 connected to a lead pipe 55, there 
being a regulating blow-off valve f 56. The pipe 
f55 leads through a suitable valve 57 such as a 
two-way valve which has a connection f 58 to the 
compressed air pipe leading to the pumps and a 
Waste connection f39. This valve is illustrated as 
having a stem 60 with a lever 6f connected 
thereto having a roller 62 on the arm. The arm 
is normally retracted by a retraction spring 64. 
A cam f65 is mounted on a shaft f66 and this cam 
is shown as being driven by a belt or equivalent 
drive f67 from the shaft 52 or the pulley or the 
like 53. 
In operation of this device, the spring normally 

holds the valve in its open position, that is, form 
ing a compressed air connection from the pipe 155 
to the pipe 58 leading to the well, therefore the 
compressed air from the compressor is lead to the 
air pipes in order to build up a pressure in the 
string of compressed air pipes leading to the vari 
ous pipes, thus causing expansion of the rubber 
expander tubes. After a predetermined period 
the roller 62 rides on the high part of the cam 

2,196993 
65 which turns the valve forming a waste con 

nection from the pipe 58 to the outlet f 59 thus 
releasing the pressure in the pumps to atmos 
phere. During this period the compressor is still 
operating but will blow-off through the valve 56. 
In this type of pump of course, a considerable. 
time periodis r?guired to build up the pressure to 
expand each of the pump elements and also to 
reduce the air pressure for the intake cycle of 
the pumps. It is of course necessary that the air 
be pumped to the lowermost pump. It is merely 
necessary to increase or decrease the pressure of 
air in each of the pumps and hence a compara 
tively small volume of air is all that is necessary 
to operate one or more pumps in a well, this of 
course being dependent on the length of the rub 
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ber expanders, the diameter to which they expand 
and the pressure in the well to be overcome in 
the lift. 
In Fig. 6 I show a modification of the pump 20 

structure in which instead of an expansible 
rubber tube I employ a flexible expansible and 
collapsible structure similar to a bag or tube. 
In this illustration a pump barrel is designated 
by the numeral 75 having a lower head with a 
seat 76 and an upper head also with a 
seat. The perforated portion of the air pipe 78 
is connected to a bottom closed plug 79 and an 
upper valve plug f 80. The flexible and to a 
certain extent foldable tube or bag 8 is secured 
at its opposite ends 82 between clamping rings 
83 and 84 and held in place at its ends by 

flared bushings 85. The plugs are seated on 
the respective heads much the same as in the 
constructions shown in Figs. 1 and 4. In this case 
however I omit the perforated confining cylin 
der and allow the bag to expand until it contacts 
the pump barrel 75. 
The foldable inflatable bag or tube may be 

made of a fabrict material somewhat as employed 
in the manufacture of balloons only of heavier 
weight. This does not stretch in the manner of 
a rubber tube but when collapsed will fold in 
an irregular manner around the perforated air 
tube 78. Then when the compressed air is forced 
downwardly in the air tube the bag or flexible 
tube expands and in its expansion forces the oil 
between the tube and the pump barrel upwardly. 
The flared bushings support the end portions of 
the expandible flexible tube preventing any sharp 
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or angular bends. The bushings are close enough 
to the pump barrel to prevent any pinching of 
the bag but still allow an upward flow of the oil 
as it is displaced by the bag. w 
Various changes may be made in the details 

of the construction without departing from the 
55 

spirit or scope of the invention as defined by the appended claims. 
I claim: . 
1. A pump comprising in combination a cylin 

drical pump barrel having an intake standing 
valve at the bottom, a lower and an upper head, 
each having a seat, the lower head having pas 
Sages for liquid, an air pipe having a perforated 
section with a plug at the bottom forming a 
closure, an upper plug adapted to engage the 
upper seat, a resilient expansible tube mounted 
Over the perforated section whereby on increas 
ing of air pressure in the pipe, the said tube be 
comes expanded and thereby forces liquid up 
Wardly, there being valved passages for the up 
Ward flow of liquid from the space between the 
tube and thé pump barrel. 

2. A pump as claimed in claim 1, the expansible 
tube being connected to the said pipe by bushings, is . 
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the upper and lower plugs with the bushings be 
ing removable through the upper head by elevat 
ing the air pipe. 

3. In a deep well pump, the combination of a 
well casing, a lower pump having a pump barrel, 
an oil tube connected thereto, a packer between 
the upper part of said tube and the well casing, 
said oil tube being perforated above the packer, 
an upper pump having a pump barrel with an 
upper oil tube connecting thereto and leading 
upwardly in the well, the lower oil tube being 
connected to the upper pump, a common air pipe 
leading downwardly through the pumps, each 
pump having a perforated section of the air pipe 
with an expansible and collapsible flexible men 
ber connected thereto, means at each pump form 
ing an oil chamber with inlet and outlet valves, 
each chamber surrounding the flexible member, 
the outlets for each valve communicating with 
the oil tube thereabove. 

4. In a deep well pump as claimed in claim 3, 
each pump having a lower and an upper head 
with a seat and having lower and upper plugs 
connected to the perforated section of the air 
pipe to seat on said heads, the plugs of the upper 
pump with the air pipe connected thereto being 
first removable and then the oil tube and the 
pump barrel of the first pump being removable 
and the plugs with the air pipe of the lower pump 
being then removable. 

5. In a deep well pump the combination of a 
well casing, a lower pump having a pump barrel, 
a lower oil tube connected thereto, an upper 
pump having a pump barrel with an upper oil 
tube connected thereto and leading upwardly in 
the well, means adjacent the upper oil pump to 
trap oil pumped upwardly by the lower pump 
through the lower oil tube, means connecting the 
lower oil tube to the upper pump, a common air 
pipe leading downwardly through the pumps, 
each pump having a perforated section of the air 
pipe with an expansible and collapsible flexible 
member connected thereto, means at each pump 
forming an oil chamber with inlet and outlet 
valves, each chamber surrounding the flexible 
member, the outlets for each valve communicat 
ing with the oil tube thereabove. 

6. In a deep well pump as claimed in claim 5, 
each pump having lower and upper plugs con 
nected to the perforated section of the air pipe 
with means on which said plugs seat, the plugs 
of the upper pump with the air pipe connected 
thereto being first removable and then the lower 
oil tube and pump barrel of the upper pump being 
removable and the plugs with the air pipe of the 
lower pump being then removable. 

7. In a deep well pump the combination of a 
well casing, a lower pump having a pump barrel, 
a lower oil tube connected thereto and extending 
upwardly, an upper pump having a pump barrel 
with an upper oil tube connected thereto and 
leading upwardly in the well, means connecting 
the lower, oil tube to the upper pump barrel, 
means surrounding the upper pump barrel and 
having communication with the 'upper portion of 
the lower oil tube to receive oil pumped upwardly 
by the lower pump, a common air pipe leading 
downwardly through the pumps and the pump 
barrels, each pump having a perforated Section 
of the air pipe with an expansible and collapsible 
flexible member connected thereto, means at each 
pump forming an oil chamber with inlet and 
outlet valves, each chamber surrounding the 
flexible member, the outlets from each outlet 

5 
valve communicating with the oil tube there 
above. , 

8. In a deep well pump the combination of a 
tubular means to suspend a pump barrel in a 
well, said barrel having the standing valve at the 
bottom opened for flow of oil by the pressure in 
the formation and having check valves at the 
top open for upward flow of oil through the tubul 
lar structure by pressure developed between the 
standing and the check valves, an expansible 
structure positioned in the pump barrel, means 
forming an internal support of the expansible 
structure, a closure means for opposite ends of 
said expansible structure, an air pipe connecting 
from the expansible structure to the top of the 
Well, means to produce an increase and a de 
crease of air pressure in the air pipe and hence 
expand and permit contraction of the expan 
sible structure, means to separate the tubular 
Supporting structure from the pressure in the 
well on the standing valve whereby such pres 
sure in the well normally fills the pump barrel 
outside of the expansible structure between the 
standing and the check valves, the expansible 
structure on increase of air pressure in the pipe 
being expansible to force the oil upwardly 
through the check valves, the pressure of the 
well fluid operating by a flow through the stand 
ing valve being operative to collapse the expan 
sible structure on decrease of air pressure where 
by on periodic changes of increase and decrease 
of air pressure, the oli is pumped upwardly in 
the well. 

9. In a deep well pump the combination of 
an oil conveying tube having a pump barrel con 
nected thereto, the said tube extending to the 
top of the well, said pump barrel having a stand 
ing valve at the bottom for inflow of oil from 
the formation, an upper head, a plug seated on 
the upper head, check valves in said plug, a low 
er head having ports therethrough, a plug seated 
On the lower head, the lower plug being of less 
diameter than the upper plug to pass there 
through, an air pipe extending downwardly from 
the top of the well and connected to the upper 
and lower plugs and having a perforated section. 
between the plugs, a flexible foldable collapsible 
and expansible tube attached to the pipe and the 
plugs and enclosing the perforated section, an 
air flow means at the top of the well to period 
ically increase and decrease the air pressure in 
the air pipe whereby on increase of pressure the 
flexible tube becomes expanded and thereby dis 
places oil trapped between the standing and the 
check valves upwardly through check valves and 
whereby on decrease of air pressure, the pressure 
and flow of the oil from the well through the 
standing valve is adapted to collapse the said 
foldable tube whereby the pressure of the oil 
from the formation fills the pump barrel between 
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the standing and the check valves and surround 
ing the foldable tube, the said perforated portion 
of the air pipe forming a means to interiorly 
Support the foldable tube when collapsed. 

10. A pump comprising in combination a pump 
barrel with a standing valve in the base there 
of, a compressed air pipe having a connection 
Centrally to an expansible tube mounted on a 
Section of the air pipe, such section being per 
forated, a foraminous confining cylinder held in 
a fixed position between the tube and the pump 
barrel, the space between the barrel forming a 
liquid chamber with an inlet at the bottom above 
the standing valve and an outlet at the top haW 
ing a non-return valve, the said tube being adapt- 75 
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ed to expand on internal air pressure in the per 
forated air pipe to force liquid in the said cham 
ber upwardly through the outlet and the non 
return valve, the pump barrel having a lower and 
an upper head, each with a seat, the air pipe 
having lower and upper plugs seated thereon, the 
lower plug having a blow-off valve whereby on 
elevating the perforated air pipe the blow-off 
valve may operate to discharge liquid from the 
perforated pipe. 

ll. In a pump, a hollow expansible structure, 
means to Support said structure internally, the 
said structure having means for inflation with air 
from the top and means to prevent the leakage 
of air from the lower part of said structure, 
means forming a liquid chamber on the outside 
of the expansible structure, valves for in and out 
flow of liquid to and from said chamber where 
by on decrease of air pressure in the expansible 
structure said structure collapses to engage the 
internal support and causes the liquid chamber 
to be filled with liquid and on inflation of the 
Said expansible structure such structure expands 
and forces liquid from said chamber, the said 
expansible structure having a flexible and fold 
able wall whereby when the structure is collapsed 
the wall may have a series of folds, and when 
expanded the wall becomes unfolded without 
stretching the material forming the wall. 

12. In a pump, an expansible structure having 
a flexible and foldable wall whereby when the 
Structure is collapsed the wall may have a series 
of folds and when expanded the wall becomes un 
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folded without stretching the material forming 
the wall, means to support the expansible struc 
ture at its upper and lower ends against move 
ment at least for in and out flow of air, means 
for inflating the expansible structure with air, 
means to prevent the escape of the air from the 
expansible structure, means forming a liquid 
chamber on the outside of the expansible struc 
ture, valves for in and out flow of the liquid 
to and from the chamber whereby on inflation 
and deflation of the expansible structure, liquid 
is pumped through the said liquid chamber. 

0 

13. A pump comprising in combination a com 
pressed air pipe having a section thereof with 
perforations and a resilient expansible tube 
mounted . Over the perforated Section, means 
forming a liquid chamber on the outside of the 
said tube with an inlet and outlet, each having 
a valve, means to increase and decrease the air 
pressure in the pipe whereby the tube becomes 
inflated and defiated to expand and to again con 
tract the tube whereby on expansion of the tube 
liquid is forced from the liquid chamber out 
wardly through the outlet, the air pipe having 
a plug below the lower end of the expansible tube, 
said plug having a valve therein, a seat for said 
plug whereby the valve and the plug is rendered 
inoperative during the expansion and contrac 
tion of the tube in pumping, the said plug being 
adapted to be elevated on its seat whereby the 
valve of the plug may become operative for blow 
ing liquid Out of the air pipe. 
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