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11 claims. (ci. ics-aso) 
This invention relates to an oil well pumping 

apparatus for raising fluids from deposits in the 
earth, in which a fluid operated pump, having no 
moving parts in the oil well, is employed. 

It is an object of my invention to provide a~ 
pumping apparatus which will operate with 
eiiiciency and economy in raising fiuids -from de 
posits in the earth, . 

It is an object of my invention to provide a 
pumping apparatus, for oil wells, in which a 
single string of tubing secured to a conventional 
packer adapted to seal oñ the usual oil well cas 
ing creates a vacuum in the oil well casing and in 
the oil well deposits. 

It is a further object of my invention to utilize 
the conventional oil well casing and a single 
string of tubing, concentrically located within 
said casing, comprising of a packer andra simple 
means adapted to reverse the flow of the moti 
vating ñuid, in the vicinity of the oil deposits in 
the oil well, so that entrained ñuids from the oil 
deposits are conveyed in a downstream manner 
directly into the 'said casing and whereby the 
energy of all gas so entrained and conveyed, ex 
pands to about atmospheric pressure in the said 
casing above the downstream portion of a single 
entraining means; ’ 

It is another object of my invention to provide 
a mode of operation whereby a motivating fluid 
adaptedto entrain fluids from oil deposits will 
simultaneously and/or dynamically create a 
higher or lighter A. P. I. gravity than the A. P. I. 
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said tubing, he would have to reverse the total 
volume of motivating fluid together with the 
volume of entrained ñuid in an additional cham 
ber connected with said tubing or in the event 
he did not reverse the both said volumes in a 
similar chamber he did reverse one of the vol 
umes in a chamber secured directly to a conduit 
that would have to be considered the same as the 
said casing and to resort to such an example 
would be impractical as it would be impossible 
to withdraw the oil well casing to remove the 
¿said chamber and/or entraining means without 

` destroying the oil well. However, in my inven 
tion I use the conventional tubing and conven» 
tional oil Well casing as the two conduits to con 
vey the upstream volume of ñuid and the down 
stream volume of fluid respectively, and only re 
verse the motivating or upstream volume of iluid 
in a chamber not secured to the conventional oil 
well casing or an equivalent of said casing. AIt 
is further noted that I do not subject the volume 
of the entrained fluids to said reversing action in 
said chamber and by this method of operation I 
also eliminate an emulsifying action where en 
trained gas is involved. 

It is a feature of my present> invention to pro 
vide a mode of operation of iiowing> an oil well. 

` The said mode of operation comprises means to 
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gravity of the oil in the deposits and Will do so l 
automatically during the entraining operation. 

It is an object of my invention to provide a 
pumping means, in’ which a liquid is used as a 
motivating means, in which it is advantageous to 
use fluid that has been emulsifled in the oil de 
posits as the motivating huid. 

It is an object of my invention to provide a 
pumping means having a minimum number of 
parts and/or conduits. It is noted that the con 
ventional tubing heretofore used for the conven 
tional rod plunger pumps is used for one conduit 
while the other conduit used is the conventional 
oil well casing primarily used to preventl earth 
from caving into the board holeäin the earth and 
to` shut oñ the Water sands. It should also be 
noted that I _use but a single entraining unit in 
a pump body secured to the said tubing and not 
secured to the said casing. I 

Heretofore if one were to convey his motivating 
fluid in the usual one string of tubing provided 
in an oil well in which the conventional oil well 
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entrap all the natural gas by use of a packer set 
to a casing and to compel said gas to pass 
through a single orifice, in a iiuid operated 
pump, and to intermingle therein with natural 
oil at a high velocity and thus reduce the oil-gas y 
ratio‘ of the flowing Well. At times when the 
oil well ceases to ñow the said single oriñce will 
utilize a hydro-dynamic action of an upward di 
rected current of fluid to actuate'the fluid. op 
erated pump, when the pressure of the entrap 
ped gas decreases, until such time asthe pres 
sure of the entrapped gas rises to iiow the oil 
again. ' 
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casing was sealed off by a packer secured to the 55 

In my ñuid operated pump, when the velocity. 
of fluid through a single entraining means due 
to the upstream column of duid in the tubing, 
is equal to or is greater than that velocity due 
to a static head of the downstream column of 
fluid, this hydrodynamic action of the motivating 
current of iiuid will continuously entrain and 
lift a natural fluid from the oil well. It is noted 
that my single entraining means is provided to 
pump a natural ñuid from the oil deposits to 
the surface of the earth by circulating a, liquid 
under pressure independent of utilizing the nat~ 
ural gas pressure in the oil deposits.> 
My presentinvention has for its object to pro 
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vide an oil well pumping apparatus and mode of 
operation that may also be'utilized to eiliciently 
ilow an oil well, without resorting to any modifi 
cation of the pumping apparatus or method of 
operation, _by merely utilizing the gas or rock 
pressure in the oil deposits or formation in co 
operation with my method of operation and ap 
paratus set forth. vWith the direction of the 

my invention, coupled with the novel entraining 
means and the relationship of the'conduits and 
packer, less gas from the oil deposits is required 
to lift a given amount of oil, and thus the oil 
gas ratio is reduced. Also, the dissolved gases 
and volatile hydro-carbone from the oil deposits, 
will be introduced to assist very materially in 

Y flow of gas from the oil deposits, as provided in A 
10 
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the motivating ñuid reaches the said oil well 
casing which may be opened to the atmosphere 
if desired. , ‘ 

An object of my present invention is to pro 
vide a preferred apparatus and mode of opera. 
tion for pumping an oil well as more clearly 
shown in rthe, figures of the drawings hereto 
appended. . ~ 

With these and other objects in view, the in 
vention resides and consists in the construction 

' and novel combination and ̀ arrangement of parts 
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pumping the oil well, supplying energy up to a » 
high percent of that required to lift the oil. 

It is an object of my invention to provide a 
pumping apparatus that will not have to re 
sort to a filtering of its motivating ñuid, thus 
making a further economical operating cost. 
In oil fields where paraftin wax deposition 

gives trouble, the motivating fluid may be slightly 
heated to offset the cooling effect of expanding 
gases and eliminate the trouble. Also, in view 
of there being no moving parts in the oil well, 

' the increased velocity of the fluids will tend to 
sweep the tubing and/or casing clean. 

It should be clearly noted that heretofore, in 
pumps of this character, no one solely reversed 
the volume of motivating iiuid in such an equiva 
lent chamber without using two or morestrings 
of tubing located within the conventional oil well 
tubing. Or, if one did solely reverse the Volume 
of motivating fluid in such an equivalent cham 
ber, then in that event, Without my disclosure, 
such a chamber must be considered directly se 
cured to a conduit the equivalent of said con 
ventional oil well casing. To secure such a cham 
ber to the oil well casing would not kbe practical 
because the conventional oil well casing is pro 

. vided to permit drilling operations and/orvoper 
ations incidental to drilling operations, such as 
.cementing off water sands and preventing earth 
from caving into the bored hole in the earth, 
etc. If such a chamber "were secured to the 
conventional oil well casing and a single string 
of tubing used within the said casing, then in 
that event the said chamber could not ever be' 
4removed Without destroying the oil well. 

It is accordantly well recognized that the usual 
standard oil well casings placed in oil wells are 
only adapted for safe working pressures equal 
to a pressure set~up by a column~of fluid ex 
tending from the surface of the earth to the 
oil deposits in the earth. In apparatus of this 
kind, the motivating ñuid has, in many cases, 
a pressure which is the total of the surface pump 
pressure plus the pressure induced by a static 
head of a column of fluid extending from the> 
surface of the earth to the deposits in the earth. 

- In many oil wells where water is encountered, 
the said oil well casing is subjected-to corrosion 
which makes the said casing unfit to hold ex 
cessive or additional hvdrostatic pressures. 

, Therefore it obviously is more practical to con 
vey the motivating ñuid in a string of tubing 

' located within the oil well casing instead of in 
the oil well casing itself. It should b'e noted 
at this time that the pressure of the motivating 
fluid, in my invention, assumes a pressure equal 

. to a static head of a column of fluid extending 
from the surface of the earth to the pumping 
apparatus in the vicinity of the oil deposits when 
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hereinafter more Vfully described, illustrated in 
the accompanying drawings, and-pointed out in 
the claims hereto appended, it being understood 
that Various changes in the form, proportion, 
design, size and details of construction may be 
resorted to by those skilled in the art without 
departure from the spirit or intent of this in 
vention. ' 

Similar characters of reference denote like or 
corresponding parts throughout the several iig 

_ ures of the accompanying drawings forming a 
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part of this specification, and upon which; 
jFig. 1 is an enlarged longitudinal sectional 

view through my pumping apparatus, of that 
portion thereof, located in the vicinity of the 
oil deposits. ' 

Fig. 2 is a cross section on a plane represented, 
by the line 2-2 of Fig. 1. ' ' ' 

Fig. 3 is a cross section on a plane represented 
by line 3-3 of Fig. 1. ~ ' 

Fig. 4 is a cross section on a plane represented 
 by the line 4-4 of Fig. 1. 
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Fig. 5 is a cross section on a plane represented 
by the line 5-5 of Fig. 1. 

Fig. 6 is a cross section on a plane represented 
by the line 6--6 of Fig. 1. 

Fig. '7 is a longitudinal elevation, part of which 
is in sectional elevation, showing a preferred ‘ 
complete assembly. > l 

Fig. 8 is an enlarged sectional elevation, show 
ing one form of construction of the entraining 
means in which the area of the upstream orifice 
is larger than the area of the downstream oriñce. 

Fig. 9 is an enlarged sectional elevation, show 
ing another form of the construction of the en 
training means and showing in particular, a 
tungsten-carbide lined throat. 

Fig. 10 is an enlarged sectional elevation, show 
ing another forrn of the construction of the en 
training means and showing in particular, the 
upstream orifice area smaller than the down 
stream oriñce area. I 

Referring to the characters of reference 
marked upon the drawings, I indicates a bored 
hole in the earth 2. This bored hole I extends 
from the surface of the earth 3 to the oil de 
posits 4._ The usual oil well casing 5 is shown 
>and is conventionally provided to prevent the 
earth 2 from caving into the bored hole I. At 
tached and secured to casing 5 is a perforated 
liner 'I which is perforated to permit oil and/or 
gas from the deposits 4 to enter into said casing 5 
and/or perforated liner 1. 

» OilÍ or the like rises to some harmonious fluid 
level in liner 'I and/or casing 5 in accordance 
with the amount of rock pressure or gas pressure 
contained in lthe oil deposits 4. By use of a 
packer 8, in my pumping method or apparatus, 
I utilize casing 5 as one of my conduits to con 
vey the downstream column of duid. 
The other conduit and/or upstream column of 

fluid is conveyed in a 4single string of tubing 9 
located concentrically within the casing 5. 
A conventional packer 8 is secured to tubing 9 



and is provided to seal ofi the casing 5 relative 
to said tubing 9. Thisl packer 8 serves to set up 
an annular chamber 32 formed within casing 5 
adapted to hold the downstream column of fluid 
III. ° Packer 8 also serves to prevent the down 
stream column of fluid I0 from passing out of 
the annular chamber 32 into the oil deposits S. 
Tubing 9, which will be, in my average physical 

embodiment, a 2" or 21/2" or 3" external upset 
tubing, is located concentrically within casing 5 
and extends from a casing head IS to a reversing 
means I‘I. Tubing 9 has threaded engagement 
with both the said casing head I6 and reversing 
means I1. Reversing means Il is secured to the 
packer 8 by means of a short piece of tubing I8. 
If desired, the reversing means can be directly 
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connected with the packer 8 or made part of the ' 
packer 8 and the tubing I 8 thus eliminated. An 
other length of tubing' I9 serves to secure and 
connect the packer 8 with the pump body 20 ol 
the oil well pump vt. In practice, the tubing 9, 
I8 and I9 will be of the same size. The casing 
head portion 40 of tubing 9, extends from said 
casing head I6 to a discharge outlet 2l of a sur 
face pressure pump 22. So by referringto Fig. ’7 
of the drawings, it will be noted that tubing 9, 
reversing means I1, tubing I8, packer 8, tubing E@ 
and pump body 20 are all connected together and 
serve to formV a continuous conduit for the up 
stream column of fluid II and/or the volume of 

. fluid discharged from the surface pressure pump 
22 and conveyed therethrough to the oil well 

K pump 6. 

Oil well pump 6 is, in a preferred construc 
tion, a casting 20 comprising a threaded means 
in its upper portion for connection with tubing I9 
and packer 8. It contains a lower enclosed 
chamber 24 having connection with an upper in 
let chamber 29 which contains a check valve 3U. 
Longitudinal cored passageways 23 serve to con 
vey fluid discharged through tubing I9 from the 
upper portion of the pump body 2li to the lower 
enclosed chamber 24. In central alinement with 
the body 20 and located on both sides of the 
upper inlet chamber 29 are threads 4I provided 
for threaded engagement for the respective up 
stream and downstream portions 25 and 26 oi 
the entraining means I2. Entraining means I2 
has communication with the fluids in the oil de 
posits through a passageway 42 enclosed by the f 
check valve 39. Secured to the upper portion of 
the pump body 20 and for communication with 
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through the entraining means I2 will besuch as 
to decrease the pressure against the side walls I4 
of the constricted or contracted portion I3, of the ~ 
entraining means I2, to lsuch extent that fluids 
will be entrained from deposits 4, to intermingle 
with the motivating ñuid delivered through the 
downstream portion 26 of the entraining means 
I2. In my present invention, the velocity of all 
gas flowingl into the downstream portion 2.6 of 
the entraining means l2 will create a uniform 
mixing of oil and gas at high velocity and there 
by reduce the tendency of the oil well to surge 
or head. Also it follows that the whole energy 
of the entrained gas above the ldownstream por 
tion 26 is expanded to-atmospheric pressure and 
thereby less gas is required to lift'fa given amount 
of oil, thus the oil-gas ratio is reduced. By re 
ferr-ing to Fig. 7 of the drawings there will be 
noted the relationship of packer` 8 to the oil well 
pump t and the direction of4 flow of entrained - 
fluids into casing '5 by means of reversing means 
il. This said relationship not only creates a 
vacuum in the deposits 4 but induces all gas from 
the deposits 4 to flow throughv the downstream 
portion 2li of the entraining means I2, thus the 
dissolved gases and volatile hydro-carbons from 
the oil deposits 4 will be so introduced into the 
system as to assist very materially in lifting the 
oil or pumping the oil well, supplying energy up 
to a high percent of that required to lift the oil 
The downstream volume or column of fluid I@ 

comprises the total volume of the entrained fluids 
and motivating fluid. y 
From macaroni-tubing 2l, the downstream 

fluid I0 is discharged through passageway 3l, 
in the reversing means I'I, into the casing 5, or 
to be more exact, into the annular chamber 32 
formed by the casing 5. ' 
As before stated the reversing means I'l can 

be made part of the packer 8. It is inl this pre 
ferred construction an elongated casing Il con 
taining threads 43 on its both ends for threaded 
engagement with tubing 9 and tubing I8. It 
serves to connect tubing 9 and tubing I3 together 
and in alinement with each other. Reversing 
means I‘I contains a cored passageway 44 ex 

' tending from its upper end portion to its lower 

the downstream portion 2B of the entraining ' 
means I2 is a length of macaroni-tubing 2l. In 
the lower enclosed chamber '24, the upstream 
volume of motivating fluid II is reversed one 
hundred eighty degrees (180 degrees) or the like 
and is discharged through the entraining means 
I2 into thev macaroni-tubing 2l. The down 
stream portion 26 of the entraining means i2 and 
the macaroni-tubing „21 serve as the place of the 
source of the downstream column or volume ol 
ñuid I0. Check valve 3B will be open at all times 
the pumping system is entraining fluid from the 
deposits 4. It plays no part in the operation‘of 
the system and is only used to hold the fluid in 
the system when the system is not in operation. 

Oil well pump 6 entrains oil andlor gas from 
the oil deposits 4, through passageway 42 into the 
downstream portion 26 of the entraining means 
I2, when the velocity of the upstream column oi 
ñuid II passing through the entraining means I2 
is equal to or its greater than that velocity caused 
by the static head of the column >of downstream 
fluid I0. It is noted that the velocity of fluid 

.reversing means il. 

end portion, and passageway 44 serves to form 
the passageway for the upstream volume of ñuid ' 
II. Another cored passageway 3|, in reversing 
means Il, serves to convey the volume of the 
downstream fluid I0 from macaroni-tubing 2ï 
into the annular chamber 32 or casing 5. Maca 
roni-tubing 21 has direct communication with 
passageway 3l by its threaded engagement with 

While I have preferred 
making this reversing means I'I a casing with 
cored passageways„it is obvious that the revers 

' ing means Il may be made of a piece of ,shafting 
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or the like and the passageways drilled to suit. 
As one of the important features of my im 

provement, it should be noted that the total vol 
ume or column of the upstream motivating fluid 
II only is reversed in the lower chamber 24 of 

'» the pump body 20 and all the entrained fluidsv I 
from the deposits 4 are conveyed directly into 
the casing 5 without being subjected to said re 
versing action in lower chamber 24 of the pump 
body 2U. This results in eliminating an'emulsi 
fying factor where the entrained ñuids consist 
of oil, water and gas and it also results infcon 
veying the said entrained fluids in the direction 
of least resistance, which in turn facilitates the 
flowing of oil wells almost devoid of gas energy. 
If more than one entraining means I2 were 



used it would not be possible to utilize low gas 
pressure to ñow the well because in the average 
oil well, past the natural flowing stage, there 
is not sufficient gas energy to do effective work 
with more thanone entraining means I2, in co 
operation with a packer 8. 
'From annular chamber 32, in casing 5, the 

downstream volume`or column of fluid i8 is dis 
charged through conduit 33, connected with cas 
ing head I8, to'the suction conduit 3d of the 
pressure pump 22 and also to tank 35 by means 
of conduit 85. A conduit 39, connected'with con 
duit 33, serves to draw oii‘ entrained gas to a 
gas trap, not illustrated, before the said gas 
reaches tank 38. Tank 38' is adapted to store 
the volume of oil- and/or water entrained from 
the deposits 4 and, if desired, to hold a suction 
head for the pump 22. The said volume of en 
trained ñuids is in excess of the volume of fluid 
necessary to fill the complete system. Tank 38 
is provided with a draw-off conduit 31 and vent 
38. Various conventional heatingfmeans may be 
applied to tank 35, if desired to heat the motivat 
ing fluid. Because of the fact that my pumping 
apparatus has no moving parts in the oil well, 
heating is not necessary in the average case and 
may only be necessary in some extreme paraiiin 
wax deposition cases. " 

Pressure pump 22 maybe any kind of a pump 
adapted to create a pressure on a fluid and it is 
operated by energy derived from some external 
source. ’ 

Packer 8 is recommended to set and reset with 
out sticking to the casing 5 or blank portion 5I 
above the perforations I5 in liner ̀1. It is shown 
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have' provided a modified entraining means I2. 
.The upstream portion 53 is formed with a re 
entrant orifice having a larger area than the 
opposite downstream reentrant orificel 54. In 
many cases in which the entraining means I2 is 
deeply submerged in fluid, the motivating duid 
ñowing under a high velocity will jump or flow 
clear of the side walls 52 fof the said upstream 
53 and will enter the opposite downstream re 
entrant oriiic'e most eiiiciently to do work. Both 
oriñces 53 and 54 are adapted to be replaced and 
have threaded engagement 4I with the pump 
body 28 of pump 6. Heretofore the upstream por 

_ tion of all entraining means had'a smaller area 
than’ the downstream portion. While I have ` 15 
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with two packing rings 43 made of graphited cord v 
and fabric 28 with a rubber insert 45. Several 
rings 48 may be used if desired. In the average 
case, the packer 8, with the well pump 8, tubing 
I9, tubing I8, reversing means I1, and tubing 9, 
is lowered into the well I until a desired depth 
is reached. A preferred depth is the location 
just above the perforated casing or liner 1. The 
spring reins 48 create friction against the wall 
of the casing 5 through which the packer 8 is 
lowered. Connected to the spring reins 48 is a 

. conventional releasing lock and slips 41 which 
may be set by turning the tubing 9 to the right 
about one quarter of a turn. This operation will 
release the slips 41 from their original setposi 
tion after which the weight of the tubing 9 above 
the packer 8 will cause the slips 41 to expand 
upward- and outward on the cone 48 until they 
engage the wall 49 of the casing 5. Packer tube 
58 plays no part in the operation of my pump 
ing system and only serves as a guide for slip 
reins 48. Packer 8 also permits the entraining 
means I2 to be replaced quickly by merely with' 
drawing the tubing 9 from the oil well, together 
with said packer 8. By use of packer 8, I am 
enabled to form two columns of ñuid with one 
string of tubing within the conventional oil well 
casing 5. An important feature of the relation~ 
ship of pump 8 to packer 8 by means of tubing 
i9 is disclosed in the fact that, in many oil 
wells, the perforated liner or casing-1 »may be 
from one hundred feet (108') to several hundred 
feet in length, and as packer 8 must be located 
in a blank portion 5I above all perforations I5, 
therefore, i`n\the event the iiuid level of oil in 
the deposits 4>should only rise, in the lower end 
portion of thesaid perforated casing 1, for a 
short distance, then I am permitted to locate the 
pump 8 into such fluid from the deposits 4. 
By referring to Fig. 8 it will be noted that I 
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found it advantageous to make the side walls 52 
straight in cases where the orifices 53 and 54 are 
of short length, it is obvious that in cases of large 
lengths the side walls 52 may be slightly tapered 
without departing from the feature of the respec 
tive areas as disclosed. Also the side walls 52 
may be lined with tungsten-'carbide or the like 
material. 
In Fig. 9v of the drawings I have shown the 

entraining means I2 comprising an upstream 
orifice 55 having a Well rounded entry 58. In 
this type of orifice 55 there is little or no con 
traction, the issuing stream being the same size 
as the opening 51. Therefore the area of the 
upstream opening 51 will be slightly less than 
the area of the opposite opening 58 of the down 
stream orifice 59. Tungsten-carbide or the like 
material 80 lines the side walls 8|. Both said 
orifices 55 and 59 are adapted to be entirely re 
placed and have threaded engagement 4I with the 
pump body 20 of pump 8. The side walls 8l 
are made straight. This well rounded entry 58 
prevents the issuing stream from becoming 
“broomy” at high heads or velocities. 
In Fig. 10 of the`drawings, I have shown a 

slightly modified entraining means I2, using a 
well rounded entry 58 similar to that shown in 
the upstream portion 55 of Fig. 9 of the drawings. 
The downstream portion 82 shows a reentrant 
oriñce fiar-ed at its exit 88. This upstream orifice 
84 and downstream oriñce 82 are likewise 
adapted to be entirely replaced by means of 
threaded engagement 4I with the pump body 20 
of pump 8. The Vside walls 85 may also be en 
tirely lined with tungsten-carbide or the like ma 
terial. In some cases it is advantageous to have 
the downstream orifice 82 flared at 83 as shown, 
because when the whole orifice 82 flows full, the 
pressure in the throat portion 88 is less than the 
pressure at the exit 88. A gap 81, between the 
upstream portion and-downstream portion of the 
entraining means I2, is from five sixteenths of an 
inch wide to one half of an inch or more wide. in 
practice. Gap 81 has communication with the 
iiuids in the deposits 4. 
In cooperation with the novel entraining means 

I2, above recited it is possible to use emulsiiied 
oil as motivating iiuid without having to ñlter it. 
This results in a lower operating cost. It has 
been found that in some oil fields where the 
A. P. I. gravity of the oil, in the formation 4, was 
for example, 28 degrees, that after using my 
mode of operation disclosed, the final gravity of 
the oil raised and in storage was several degrees 
higher due to the liquefying of the entrained 
gases by the application of high pressure on the 
motivating liquid during the pumping cycle of  
operation. While I do not desire to be limited to 
any particular surface equipment, outside of the 
surface pressure pump 22, to store or vent the 



system on the surface or the mutable 
valves, vents etc., consistent with good piping 
practice, will be applied or used where necessary. 

I_ claim as myV invention: ` 
_ I. In an oil well having a conventional oil 
well casing and liner; pumping apparatus of the 
character described, comprising; a iiuid operated 
pump comprising a single split Venturi-tube, an 
enclosed chamber and constructed to hydro-dy 
namically entrain and lift natural iìuids through 
the split portion of the said Venturi-tube; a' 
pressure pump; a packer adapted to be set with 
in said casing above the perforations in the hner; 
a tubing secured to said packer and connected 
with said pressure pump and said fluid operated 
pump for conveying motivating ñuid under pres 
sure from said pressure pump through said tub 
ing and vsaid packer, upstream, to said ñuid op 
erated pump; an annular channel formed by the 
setting of the said packer to the said casing 
above the perforations in the liner, for conveying 
ñuid, downstream, from the said fluid operated 
pump; means for reversing the motivating fluid 
one hundred eighty degrees or the like in said 
enclosed chamber of the .fluid~ operated pump; 
means connected with the said fluid operated 
pump for conveying the entrained natural nuids 
and motivating fluid therefrom, downstream, into 
the said annular channel whereby, the entrained 
natural fluids are not received or subjected to 
the said reversing action of the motivating fluid, 
in the said enclosed chamber of the iiuid operated 
pump; and means for withdrawing the said fluid 
operated pump from the oil well Without having 
to withdraw the said casing or liner. 

2. In an oil well having a conventional oil well 
casing and liner; pumping apparatus of the char 
acter described, comprising; a fluid operated 
pump comprising a single split Venturi-tube, an 
enclosed chamber and constructed to hydro-dy 
namically entrain and lift a natural fluid through 
the split portion of the said Venturi-tube; a pres 
sure pump; a packer adapted to be set and reset 
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a tubing secured to said packer and connected 
with said pressure pump and said ñuid operated 
pump for conveying motivating ñuid under pres 
sure from said pressure pump through said 

v tubing and said packer, upstream, to said fluid 
operated pump; means for reversing the moti 
vating fluid one hundred eighty degrees or the 
like in said enclosed chamber-in said ñuid oper 
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within said casing above the perforations in the A 
liner; a tubing secured to said packer and con 
nected with said pressure pump and said fluid op 
erated pump for conveying motivating fluid un 
der pressure from said pressure pump through 
said tubing and said packer, upstream, to said 
fluid operated pump; means for `reversing the 
motivating :duid one hundred eighty degrees or 
the like in said enclosed chamber in said fluid 
operated pump; means connected with said ñuid 
operated pump for conveying the natural fluid 
and motivating ñuid therefrom, downstream, 
without receiving or subjecting the natural ñuid 
to said reversing action of the motivating fluid, 
in the said enclosed chamber; an annular cham- - 
ber for conveying the natural ñuid and motivat 
ing ñuid, downstream, to the surface of the earth 
and communicating with said means.; said an 
nular chamber formed within the said casing by 
lowering the said tubing, said means, said packer 
and said fluid operated pump, as a unit, into the 
said casing and setting the said packer within 
said casing above the perforations in the liner. 

3. In »an oil well having a conventional oil well 
casing and perforated liner connected with the 
lower end portion of said casing; a fluid oper 
ated pump containing a single split Venturi 
tube, an enclosed'chamber and constructed to 
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entrain and lift a natural ñuid through the split ' ' 
portion of the said Venturi-tube; a 1: essure 
pump; a packer adapted to be set and reset to 
said casing above the perforations in the hner; 

ated pump: means connected vwith said tubing 
and . fluid operated pump for conveying the 
natural ñuid and motivating iiuid therefrom, 

v downstream, without subjecting the natural ñuid 
to the said reversing action of the motivating 
fluid or receiving the said natural fluid in the 
said enclosed chamber; an annular chamber > 
communicating with the said means for convey 
ing the natural ñuid and motivating fluid, down 
stream, therefrom; said annular chamber formed 
within the said casing by lowering the said tub 
ing, said means, said packer and said ñuid op 
erated pump, as a unit, into the said casing and 
setting the said packer within said casing above 
the perforations in the liner; whereby, after the 
said packer is set in the said casing, vacuum is 
created in the said perforated liner; and means 
whereby the said fluid operated pump can be 
withdrawn from the said casing without having 
to withdraw the said perforated liner. . 

' 4; In an oil well having a conventional oil 
well casing and liner; pumping apparatus oi they 
character described, comprising; a fluid oper 
ated pump comprising a single split Venturi 
tube and constructed to pump a natural ñuid 
through the split portion of the said Venturi 
tube; a. pressure pump; a tubing connected with 
said pressure pump and said iiuid operated pump 
for conveying nmotivating ñuid from said pressure 

' pump, upstream, to said fluid operated pump; 
means connected to said tubing and said iiuid 

' operated pump, and adapted to be set to said 
casingv above the perforations in the liner and 
withdrawn from said casing, for conveying the 
motivating fluid and natural iiuid from the said 

viiuid operated pump, downstream, into said oil 
well casing and for creating vacuum in the oil 
well by relieving the weight of the downstream 
iluid yin the said oil well casing by converting the 
said weight into velocity at the place where the 
split portion of the said split Venturi-tube com 
municates with the natural iiuid. 

5. In an ̀ oil well having a conventional oil 
well casing and liner; pumping apparatus of the 
character described, comprising; a iiuid oper 
ated pump comprising a single split Venturi-tube " 
constructed to pump a natural fluid through the 
split portion of- the said Venturi-tube; a pres 
sure pump; a tubing connected with said pres 
sure pump and said fluid operated pump for con 
veying motivating ñuid from said pressure pump, 
upstream, to said fluid operated pump; means 
connected to said tubing and said iiuid operated 
pump, and adapted to be set and reset within said 
casing above the perforations in the liner, for « 
conveying the motivating ñuid and natural fluid 
from the said ñuid operated pump, downstream, 
into the said oil well casing and for assisting to 
ñow the oil well byconfining the gas in the oil 
well, below the said means, to flow in the ‘direc 
tion of least.resistance, through the said split 
portion of the said Venturi-tube and said means, 
directly downstream into the said oil well casing, 
and means for withdrawing the ñuid operated 

' pump from the oil well casing without having 
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to withdraw the said liner. 

6. In an oil well having a conventional oil well 

5. 



6 
casing and liner; pumping apparatus of the 
character described, comprising; a fluid oper 
ated pump comprising a single split Venturi 
tube constructed to pump a natural fluid through 
the split portion of the said Venturi-tube by uti 
lizing an emulsiiled fluid as a' motivating medi 
um; a pressure pump; a tubing connected with 
said pressure pump and said fluid operated pump 
for conveying 'the emulsiñed motivating fluid 
from said pressure pump, upstream, to said-Huid~ 
operated pump; means connected to said tubing 
and said ñuid operated pump, and adapted to 
be set and reset within said oil well casing above 
the perforations in the liner, for conveying the 
emulsified motivating fluid and natural fluid 
from the said iiuid operated pump, downstream, 
into said oil well casing whereby, the said moti 
vating ñuid does not have to be ñltered, during 
the pumping operation and means for with 
drawing the iiuid operated pump from the oil 
well without having to withdraw the said casing 
or liner. l 

'7. In an oil well having a conventional oil well 
casing or liner; pumping apparatus of the char 
acter described, comprising; a fluid operated 
pump comprising a single split Venturi-tube con 
structed to pump a natural iiuid through the split 
portion of the said Venturi-tube; a pressure 
pump; a tubing connected with said pressure 
pump and said fluid operated pump /for convey 
ing motivating fluid from said pressure pump, 
upstream, to said fluid operated pump; means 
connected to said tubing and said fluid operated 

„ pump, and adapted to be set and reset within said 
casing above the the perforations in the liner, 
for conveying the motivating fiuid and natural 
fluid from the said fluid operated pump, down 
stream, into the said casing and to permit the 
withdrawal of the said fluid oper‘ated pump with 
out having to withdraw the said liner. 

8. In an oil well having a conventional oil well 
casing and liner; pumping apparatus of the char 
acter described, comprising; a fluid operated 
pump comprising a split Venturi-tube having 
two members, an upstream member and a down 
stream member, the upstream member of which 
is formed a reentrant oriñce having a larger areaI 
than the opposite downstream reentrant orifice 
member, being arranged to pump a natural fluid 
through the split portion of 'the Venturi-tube; 
a pressure pump; a tubing connected with said 
pressure pump and said fluid operated pump for 
conveying motivating fluid from said pressurev 
pump, upstream, to the upstream member of the 
entraining means in the said fluid operated 
pump; means connected to said tubing and said 
ñuid operated pump, and adapted to be set with 
in said casing above the perforations in the liner, 
for conveying the motivating fluid and natural 
fluid from the downstream member of the en 
training means, in said ñuid operated pump, into 
the said casing and means for withdrawing the 
fluid operated pump from the oil well casing 
without having to withdraw the'said liner. 

9. ~In an oil well having a conventional oil well 
casing and liner; pumping apparatus of the char 
acter described, comprising; a iiuid operated 
pump comprising a single split Venturi-tube hav 
ing two opposed members spaced apart, an up 
stream member and a downstream member, the 
upstream member of which is formed a cylindri 
cal orifice having a well rounded entry, the op 
posite downstream member of which is formed 
a reentrant orifice, both members being arranged 
to entrain an natural fluid through the parting 
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2,291,911 
space between them; a pressure pump; a tubing 
connected with said pressure pump and said 
nuid operated pump for conveying motivating 
fluid from said pressure pump, upstream, to the 
upstream member of the entraining means in the 
said duid operated pump; means connected to 
said tubing and ̀ said iluid operated Pump. land 
adapted to be set within said casing above the 
perforations in the liner, for conveying the mo 
tivating fluid and natural iluid from the down 
stream member of the entraining means, in said 
iiuid operated pump, into the said casing and 
adapted for withdrawing the uuid operated 
pump from the oil well casing without having to 
Withdraw the said liner. 

10. In an oil well having a conventional oil 
well casing and liner; pumping apparatus of the 
character described, comprising; a ñuid oper 
ated pump comprising a single split Venturi 
tube having two removable members, an up 
stream member and a downstream member 
spaced apart, the upstream member of which is 
formed a cylindrical orifice with a well rounded 
entry having its side walls lined with tungsten 
carbide or the like, the opposite downstream 
member of which is formed a cylindrical reen 
trant orifice having its side walls lined ywith 
tungsten-carbide or _the like, both said members 
of the entraining means having communication 
with<oil deposits and are arranged to entrain 
a natural ñuid through the space between them; 
a pressure pump; a tubing connected with said 
pressure pump and said iluid operated pumpjor 
conveying motivating ñuid from said pressure ' 
pump, upstream, in an upwardly directed current 
to the upstream member of the said entraining 
means in the said ñuid operated pump; means 
connected to said tubing and said fluid oper 
ated pump, and ̀ adapted to be set and reset with- ' 
in said casing above the perforations in the liner, 
for conveying the motivating iiuid and natural 
ñuid from the downstream member of the said 
iiuid operated pump entraining means, into the 
said casing and- to the surface of the earth and 
adapted for withdrawing the fluid operated pump 
from the oil well casing Without having to with 
draw the said liner. ` 

11.' In an oil well having a conventional oil well 
casing and perforated liner; pumping apparatus 
of the character described, comprising;l av ñuid 
operated pump comprising a single split Venturi 
tube having two opposed and adjustable members' 
spaced apart, an upstream member and a down 
stream member, both said members of the said 
split Venturi-tube having communication with a 
natural ñuid through the space between them 
and are arranged to pump the 'said natural fluid; 
a pressure pump; a tubing connected with said 
pressure pump and said iiuid operated pump for 
conveying motivating ñuid from said pressure 
pump, upstream, in an upwardly directed cur 
rent to the said upstream member of the said 
entraining' means in the said fluid operated 
pump; means connected to said tubing and said 
fluid operated pump and arranged to be set and 
reset within said oil well casing above the per 
forations in the liner, for conveying the moti 
vating fluid and natural ñuid from the said 
downstream member of the said entraining 
means of the said Huid operated pump, down 
stream, into the said oil well casing; said means 
arranged to permit the withdrawal of the said 

" fluid operated pump without having to with 
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draw the said perforated liner. _ 

il WILLIAM FREDERICK MCMAHON. 


