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WELL PUMP FOR FLUIDS AND VAPORS 
This is a continuation of Application Ser. No. 

313,620, ?led Dec. ll, 1972, now abandoned. 

BACKGROUND OF THE INVENTION 

The present invention relates to an improved well 
pump that provides for the preservation of gas volume 
pressures and provides improved life of the well. This 
invention produces a more favorable volume of oil for 
the amount of gas volume heretofore necessary for 
such production. More particularly, the invention re 
lates to a device or well pump for emulsifying crude oil 
along with the lighter ends of the petroleum and lifting 
the entire content to the surface without the need of in 
tervening lift devices, so that the emulsi?ed crude pro 
cess is complete at the bottom hole level. This is caused 
by a multiple discharging ?athead leading into a reduc 
ing constriction at an exact point, with the foamed well 
?uids remaining emulsi?ed on the way to the surface. 
One of the important features of the present inven 

tion is that there is provided a speci?c aerator device 
used in a system'for oil well pumping and is a departure 
from prior art devices for well pumping. The improved 
aerator device is incorporated as the foot piece of an 
axial string of pipe and is disposed immediately above 
a packer of any suitable design. Therefore, there is no 
need to introduce conventional water soluble or oil sol~ 
uble emulsifying agents. 
The device of the present invention is different from 

the conventional venturi lifts and the so-called jet lifts 
in that it combines a complete effective emulsifying 
process with the lifting process and is disposed at the 
bottom of the string. The complete effective emulsify 
ing process and the lifting process are provided with 
less input pressure due to the resulting favorable 
weight-volume ratio caused by the bottom hole emulsi 
fying process. . 

It is seen therefore that an object and advantage of 
the invention is that it permits a more uniform pressure 
of the emulsi?ed ?uid as well as providing a condition 
that virtually permits a skimming off of the oil due to 
no, or substantially no, signi?cant pressure drop at the 
bottom hole opening, thereby preventing a water drive 
production, or what is normally called “salt ,water 
drive” or “salt water production”. The salt water pro 
duction is the standard killer of all oil and gas produc 
ing wells. With the use of the conventional pump, and 
other current devices, there is a “crowning’y’effect at 
the bottom of the producing string, which cuts off the 
incoming oil and produces the water from beneath the 
continuously thin layer of oil. 
An additional object and advantage of the invention 

is that it provides a device that may be used with or 
without packing. It is probable that packing will be 
more desirable and less expensive due to the elimina 
tion of the need for additional tail pipe or extension. 

It is a further object of the invention to‘ provide an 
improved well pump in which oil ?ow passageways are 
drilled through a solid block in the lower end of the dis 
charge pipe, with the openings surrounding a gas dis 
charge extension, upstream thereof. The gas discharge 
extension has at least four elongated openings, from in 
side to outside, and discharging gas is directed ata right 
angle to a wall vof the inverted funnel or venturi, and 
concentrically just above the center of the cone or fun— 
nel opening, for forcing into the venturi restriction the 
emulsi?ed oil or other well ?uid being produced. The 
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2 
device of the invention does not bubble the oil; it foams v ' 
or emulsi?es the oil, and the minute encased gas gener 
ates a force for the surrounding liquid around the ‘gas 
thereby requiring very little pressure for production‘ or 
lifting of fluid to the surface. ' . 

According to a preferred object of the invention, the 
improved well pump eliminates the usual and ever pres 
ent coning of the water below and immediately around 
the bottom of the producing string of pipe, In brief, it ’ 
reduces or eliminates coning, and it emulsifies the liq 
uid until surfacing, with water production minimize‘djor ‘ 
entirely eliminated in most instances. - 
Another object of the invention is that it provides a ' ' 

simple determination of the oil level and depth which 
is inexpensive, and a readjustment of the producing. 
string of pipe can be made with a simple raising or low 
ering of only one string, which raising or lowering is 
usually of small magnitude, and is often not necessary. 
A further object of the invention is to provide an im 

proved well pump that does not require the use of for¢ 
eign agents to aid the foaming or emulsi?cation, since - 
the device itself foams the product being produced and 
under the minimal pressure necessary for surfacing the 1 
foam; the reduction of the foam does nottake place 
until such pressure is no longer present, as when ‘the 
foam surfaces and is exposed to the atmospheric pres¢ 
sure under conditions which, at this point, causes it to a ' 

readily and instantly reduce to a liquid form. 

BRIEF SUMMARY OF THE INVENTION 

The invention provides a method and apparatus for ' i ' 

producing ?uids and vapors of oil well ?uids in which 
an aerator device is added as a foot piece on a central 
string of pipe for causing the gas to comingle with and ' ‘ 
foam the well ?uids. The well fluids so formed have _ » 

zero weight by virtue of its make up, including friction 
between the foam and the wall of the inner pipe for en 
abling the foam to be forced upward and discharged at 
the surface of the well-head with very low pressure. A 
venturi throat in the aerator causes a slight suction in_ 
an upward direction in the inner pipe. 

DETAILED DESCRIPTION OF THE DRAWINGS 

The above and other objects and advantages of the 
invention will become apparent upon full consideration 
of the following detailed description and accompanying v 
drawings in which: 
FIG. 1 is a schematic diagram of an arrangement 

placing concentric strings of pipe down into a well 
below ?uid level; 
FIG. 2 is a schematic diagram of one of the preferred 

embodiments of the invention in which there is an aera~ - 
tor device provided as a foot piece on an inner pipe of 
a string placed down into a well for causing gas to co 
mingle with and foam the well ?uids; 
FIG. 3 is a schematic diagram of an arrangement 

shown in FIG. 2 having an added outer column acting 
to hold a back pressure against the face of the produc 
ing formation, in accordance with a further embodi~ ' ‘ 

_ment of the invention; ‘ ’ 

' FIG. 4 is a schematic diagram embodying a modi?ca- ‘ 

tion and details of the arrangement shown in FIG. 3; 
and ~ 

FIG. 5 is a broken-away and blown up cross-sectional 
view of a form of an aerator according to another em? 
bodiment of the invention. ‘ ' ‘ 
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DETAILED DESCRIPTION OF THE INVENTION 

Referring now to the drawings, there is shown in FIG. 
1 an improved well pump 10 extending down within a 
bore hole and connected at the upper end to a pipe 12 
which extends centrally down within the pump, as 
shown. There is concentrically disposed to pipe 12 a 
pipe 14 connected to an external supply of gas (not 
shown) coupled at an inlet 16, which forms an upper 
terminal to the annular pipe 14. Gas under pressure is 
fed down into the annular pipe 14 and upon sufficient 
pressure, the gas is forced below the ?uid level 18. The 
lower terminal of the annular pipe 14 is provided with 
perforations 20,20 to provide the in?ow of the well ?u 
ids which reach the ?uid 18. The lower terminal of the 
inner pipe 12 is provided with an aerator device 24 
which causes the gas in the annular pipe 14 to comingle 
with and foam the well ?uids which are then driven 
under pressure from the gas upward in the inner pipe 
12. 

In FIG. 2, there is similarly shown a pump 10a, an 
inner pipe 12, an annular pipe 14 with the inlet 16 and 
the perforations 20, and in which a packer means or el 
ement 28 is positioned immediately below the aerator 
device 24 within the annular pipe 14. The aerator de 
vice is provided with and made a part of a venturi 
throat means within the gas ?ow path for causing a 
slight suction in an upward direction within the inner 
pipe of the foamed well ?uids, so that there results a 
?ow of the foamed well fluids upwardly which are dis 
charged at the upper terminal 30 of the inner pipe at 
the earth’s surface with very low applied pressure. 

In FIG. 3, there is shown a well pump 32 having an 
inner pipe 34 with an upper terminal 36 provided with 
a valve 38, and an annular pipe 40 having an upper ter 
minal 42 through which is provided an inlet 44, and the 
annular pipe 40 extending below a ?uid level 48 to its 
lower terminal 50 having perforations 52,52. The lower 
terminal or end 54 of the inner pipe 34 is provided with 
a packer means or element 56, and within an aerator 
device 58 there is a venturi throat means 60. The ven 
turi throat means provides for the gas ?ow path leaving 
the aerator device 58 for causing a slight suction or 
pressure in an upward direction in the inner pipe 34 for 
the ?ow of foamed well ?uids which are forced up 
wardly and discharged at the upper terminal 36 when 
the valve 38 is open. To provide an increment of pres 
sure upon the ?uid level 48 and the foaming of the well 
?uids, there is provided an outer annular pipe 64 that 
is additionally disposed concentric of the pipes 34,40, 
and in which the lower terminal means 66 of the outer 
pipe 64 extend below the surface of a well ?uid and 
into an oil zone 68. The upper terminal 70 of the outer 
casing or pipe 64 is closed off except for an outlet 72 
which connects with a pipe 74 to the inlet 44 and which 
includes a valve 76. The lower terminal means 66 of the 
casing or pipe 64 is essentially open for engaging with 
the oil zone 68, as shown in FIG. 3. 
An external supply (not shown) is applied to a pipe 

80 which is connected to the outer casing or pipe 64 
near the upper terminal 70, and it includes a valve 82 
‘that may be opened to various magnitudesv This exter 
nal supply provides gas through the pipe 80 into the 
casing 64 above the ?uid level 48 and, as the pressure 
?lls this area with gas, it then leaks through the pipe 74 
into the annular pipe 40 which is driven downwardly 
through the aerator device 58 into the venturi 60, 
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which is below the ?uid level 86, the ?uid level being 
above the packer 56, as shown, and thus the foamed 
well ?uids are driven upwardly within the inner pipe 34 
to the terminal, as described above. 
An improved modi?cation and preferred mode of 

practicing the invention is shown in FIG. 4 in which the 
same reference numerals for corresponding elements 
are shown and described in connection with FIG. 3. 
The well pump of FIG. 4 is provided with an improved 
aerator device 90, shown in enlarged scale in FIG. 5. 
and in which the venturi is shown as a nozzle or throat 
portion 92. 

In FIG. 4, the lower terminal 66 of the casing 64 is 
provided with apertures or perforations 94,94, through 
which pass the oil of the oil zone strata 68 into the cas 
ing or outer annular pipe 64 to reach the ?uid level 48 
therein, and then passes through the apertures 52,52 
into the adjacent annular pipe 40 to reach a ?uid level 
86. Also the oil permeates into the inner pipe 34 
through openings or apertures 100,100 which may be 
similar in function to the perforations 52,52,94,94, so 
that the oil within the inner pipe 34 reaches the aerator 
device 90 at which point it becomes the oil foam which 
passes through the venturi 60 into the emulsified ?uid 
that proceeds thereabove. 
The details of the aerator device 90 together with the 

venturi are shown in FIG. 5. The aerator device 90 in 
cludes a multiple discharge ?athead having a plurality 
of oil ?ow passageways 102,102, extending vertically 
for the upward flow of oil. The oil leaving the passage 
ways 102,102 mixes with gas brought in from the annu 
lar pipe 40 through a passageway 106 in a direction 
shown by the arrow 108 and through a standing valve 
110 consisting of a ball 112 and a seat 114. The gas 
then passes through a screen or grid work 116 for mix 
ing with the oil flow from the passageways 102,102, 
and results in foamed well ?uids that pass through the 
venturi throat 92. As shown in FIG. 5, the throat may 
have a peripheral surface that is recessed from the di 
ameter and which is provided with a coupling surface 
such as a threaded section 126 for being coupled 
threadedly in engagement with the inner threaded sec 
tion of a section of pipe 34. Of course, other means of 
coupling well known in the art for connecting pipe sec 
tions may also be used within the purview of the inven 
tion. 
The standing valve 110 provides means to create ad 

justment of back pressure against the face of the pro 
ducing formation for preventing encroachment of salt 
water and for prolonging the producing life of the well. 
The standing valve opens upon the application of gas 
under pressure passing through the aerator, and the oil 
passing through the passageways 102 mixes with the 
pressurized gas that passes through the screen or grid 
work 116 in producing the foamed well ?uids, and 
which is forced upwardly along the pipe 34. 
The oil ?ow passageways 102,102 are of appropriate 

size, construction and configuration for preventing for 
eign and solid particles from entering and clogging the 
producing string. Such foreign and solid particles 
would otherwise collect and accumulate in the pipe 34, 
but due to the sizing of the passageways 102,102, they 
do not enter into the foamed ?ow or oil ?uids in pipe 
34. The foreign and solid particles are such items as old 
pump washers, packing, rocks and the like, which in 
prior art devices have been found to enter the produc 
ing string. By use of the aerator device according to the 
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present invention, there is provided a more uniform 
pressure in the extraction of oil from the oil zone within 
more natural conditions, and virtually permits a skim 
ming off of the oil without any substantial or signi?cant 
pressure drop at the bottom hole openings or perfora 
tions 94,94. 
Additional embodiments of the invention in this 

speci?cation will occur to others and therefore it is in 
tended that the true spirit of the invention be limited‘ 
only by the appended claims and not by the embodi 
ments described hereinabove. Accordingly, reference 
should be made to the following claims in determining 
the true spirit of the invention. 
What is claimed is: 
1. An improved well pump for ?uids and vapors com 

prising a set of at least two concentrically disposed 
pipes for stringing down into a well below fluid level, 
said set consisting of an inner pipe and an adjacent an 
nulus each having an upper and a lower terminal 
thereof, an external supply of gas coupled to the upper 
terminal of the adjacent annulus for feeding gas under 
pressure down therein, aerator means disposed at the 
lower terminal of the inner pipe for coupling the gas of 
the adjacent annulus into the inner pipe including 
emulsifying means for causing the gas to comingle with 
the well ?uids, and venturi means within the ?ow path 
downstream of said aerator means and said emulsifying 
means for causing a slight suction in an upward direc 
tion in the inner pipe of the well ?uids, so that the 
foamed and emulsified well ?uids are forced upward 
and discharged at the upper terminal of the inner pipe 
at the earth’s surface with very low applied pressure. 

2. The invention according to claim 1, further includ 
ing packer means positioned immediately below the 
aerator device within the adjacent annulus. 

3. The invention according to claim 1 further includ 
ing a section completely ?lling an axial section of said 
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inner pipe and de?ning a plurality of axial oil ?ow pas 
sageways therethrough, and wherein said aerator 
means includes a gas flow channel having a terminal 
portion aligned concentricallyr with said section down 
stream thereof. 

4. The invention according to claim 1, further includ 
ing an additional concentrically disposed pipe forming 
an outer annulus and having upper and lower terminal 
means, said outer annulus having an open lower termi 
nal means for receiving well fluid surfacing above the 
position of the aerator device, and means feeding‘said 
external supply of gas from a source through the por 
tion of the outer annulus above the surface of said well 
?uid to said upper terminal of the adjacent annulus. 

5. The invention according to claim 4, wherein valve 
means are provided within the feeding means between 
the outer annulus and the adjacent annulus to create 
adjustment of back pressure against the face of the pro 
ducing formation for preventing encroachment of salt 
water and thereby prolonging the producing life of the 
well. 

6. The invention according to claim 4, wherein the 
lower terminal of the inner pipe includes a section hav 
ing a plurality of oil ?ow passageways communicating 
the well ?uids thereinto, said aerator device including 
a ball and seat standing valve which opens upon the ap 
plication of gas under pressure passing through said 
aerator and the output of said aerator having a screen 
means for the ef?ux of gas into the oil ?ow from said 
oil ?ow passageways. 

7. The invention according to claim 6 wherein said 
section completely ?lls the lower terminal of said inner 
pipe and whereinsaid oil flow passageways preclude 
foreign particles from entering and clogging the pro 
ducing string through said section. 

* * * * * 
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