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This invention relates to new and useful in 
provements in Well pumps. 
One object of the invention is to provide an 

improved pump which is particularly adapted 
for use in pumping oil wells and which is con 
structed so as to be actuated solely by the 
natural pressure within the well, whereby the 
usual pump rods and pump plunger, together 
with the inherent disadvantages thereof, are 
eliminated. 
An important object of the invention is to. pro 

vide a well pump which is operated by the naturali 
pressure present in the well bore and Which has 
its power piston double acting to perform a putap 
ing operation on both the upstroke and the down 
stroke of said piston, whereby increased capacity 
and pumping efficiency is obtained. 
Another object is to provide a pump, of the 

character described, wherein pressure is applied 
directly to the power piston on both Strokes 
thereof to assure positive movement of the piston 
in both directions of its travel. 
A further object is to provide a Well pump, 

of the character described, which may be direct 
ly connected to a flow pipe in a more. Or less 
permanent installation or which may be removr 
ably mounted within the bore of a Well pipe; the 
removable arrangement permitting the pump to 
be lowered, locked in position and raised within 
said pipe which facilitates removal and replace 
ment of the pump in a minimura time and 
With minimum labor. 
A particular object is to provide a well pump 

which operates a relatively low differential of 
pressure whereby said pump may be efficiently 
actuated by the natural formation pressure nor 
mally present in the lower end of the well bore. 

Still another object is to provide a double actor 
ing well pump wherein the application of the 
pressure fluid to the power pistora, as Well as the 
flow of the fiuid being lifted, is controlled by a 
single, control element which is shifted by the 
power piston when the latter completes its stroke, 
whereby positive operation is assured; the single 
control element simplifying manufacture and 
minimizing cost of the apparatus. 
A further object is to provide an improved 

pump wherein the single control element is posi 
tively locked against actuation during the travel 
of the piston and is arranged to be operated 
with a snap action when the piston completes its 
stroke; operation of the control element func 
tioning to shift the application of pressure to 
the piston to reverse the movement of Said 
piston to continue the pumping operation, 
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Still another object of the invention is to 

provide a pump, of the character described, 
Wherein the pressure of the fluid being pumped 
is utilized to operate the pump and also wherein 
Said fluid is directed through numerous relatively 
Small paSSages which function to break up the 
fluid into numerous streams to release and liber 
ate the gas from the fluid, whereby said gas 
tends to aerate the fluid column to assist the 
pumping. Operation in moving the fluid to the 
Surface. 
Another object is to provide a Well pump of 

simplified construction and having the parts 
thereof readily interchangeable with each other 
to facilitate replacement in the field. 
Other objects will hereinafter appear. 
The Construction designed to carry out the 

invention will be hereinafter described together 
With other features thereof. 
The invention Will be more readily understood 

from a reading of the following specification and 
by reference to the accompanying drawings form 
iing a part thereof, wherein an example of the in 
Vention is ShoWa, and Wherein: 

Figure is an elevation of a pump constructed 
in accordance With the inyention and illustrat 
ing the same disposed within a well bore, 

Figure 2 is a longitudinal sectional view show. 
ing the pump mounted on the lower end of a 
fluid conductor and illustrating the position of 
the power piston as it is moving through its 
tupstroke, 

Figure 3 is a similar view with the power piston 
at the limit of its upstroke, 

Figure 4 is a horizontal cross-sectional view 
taken on the line 4-4 of Figure 2, 

Figure 5 is a horizontal cross-sectional view 
taken on the line. 5-5 of Figure 2, 

Figure 6 is a horizontal cross-sectional view 
taken on the line 6-6 of Figure2, 

Figure 7 is a horizontal cross-sectional view 
taken. On the line - of Figure 2, 

Figure 8 is an enlarged sectional detail of the 
latch assembly, 

Figure. 9 is a horizontal cross-sectional view 
taken on the line.9-9. Of Figure 8, 

Figure 10 is a longitudinal sectional view of 
the lower portion of a modification of the inven 
tion, wherein the pump is removably mounted 
Within a fluid conductor, the power piston being 
shown in its position moving downwardly Within 
the cylinder, and 

Figure 11 is a continuation of Figure: 10 show 
ing the upper portion of the device. 

In the drawings the numeral O. designates a 
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well casing or pipe which extends downwardly 
Within a well bore W and which is formed with 
perforations opposite a producing formation 
or strata, whereby the well fluids under pressure 
may flow into said well pipe or casing. An inliner 
casing string or well pipe 2 extends axially 
through the casing or pipe 2 and has its lower 
portion formed with a plurality of perforations 
3 So that the well fluids under preSSure lay 

enter the bore 2a of said inner string. 
The improved well pump generally indicated 

at A is adapted to be disposed within the inner 
pipe string 2 and as illustrated in Figures 1 to 9 
the pump may be supported by and attached to 
the lower end of a fluid conductor f4. As Will 
be explained, the pump A is arranged to be ac 
tuated by the pressure of the Well fluids and func 
tions to lift the well fluids to the surface through 
the fluid conductor. Although the pump A is 
illustrated as attached to and supported by the ; 
fluid conductor 4, said pump may, if desired, 
be removably supported by any suitable slip as 
sembly within the inner pipe string 2, in Which 
event the inner string 2 will function as the fluid 
conductor. 
The pump A comprises a main cylinder 5 hav 

ing an axial bore 6. The upper end of the cyl 
inder is closed by a block or head member 7 
and the upper portion of the head member is con 
nected with a check valve assembly 8 which 
assembly is in turn connected to the fluid con 
ductor A. The check valve assembly 8 includes 
a downwardly closing ball check valve 9. The 
block is formed with an axial bore 20 Which 
extends entirely therethrough and which is of a 
diameter less than the diameter of the cylinder. 
The lower portion of the bore 20 is enlarged to 
provide a recess 2 in the lower end of the block, 
the upper wall of said recess providing an internal 
annular shoulder 22 within the block. 
A plurality of radial inlet ports 23 are formed 

within the block above the internal shoulder 22, 
and each port establishes communication between 
the area exteriorly of the block and the bore 20 
of said block, whereby the pressure well fluid 
within the inner string 2 may flow into the ports. 
It is desirable that the ports be relatively small 
So that the fluid upon flowing through said ports 
is broken up into a plurality of small streams. 
Wertical passages 24 extend through the block 
and are located between the ports 23, as is clearly 
shown in Figure 5; the lower end of each passage 
24 communicates with the recess 2 in the lower 
end of the block and therefore with the upper 
end of the cylinder 5, while, the upper end of 
each passage has communication through an off 
set 25 with the upper portion of the bore of the 
block . Thus, the passages 24 establish com 
munication between the upper end of the cylin 
der and the bore of the block at a point above 
the radial ports 23 which establish communica 
tion between the area, exteriorly of the block and 
the bore thereof. 
The lower end of the cylinder 5 is closed by 

a lower block a which is identical in construc 
tion to the upper block T. Being on the lower 
end of the cylinder, the block a is of course 
inverted with respect to the block . The lower 
block at includes an axial bore 20d having its 
inner end enlarged to provide a recess 2d. The 
block also includes radial ports 23d establishing 
communication between the exterior of the block 
and the bore thereof. Passages 24a provided in 
the lower block and each having offsets 25d es 
tablish communication between the lower end of 
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4 
the cylinder and the bore 200 of said block. A 
bull plug 26 is threaded onto the lower end of the 
lower block and functions to close the lower 
end of the bore of said block. 

For controlling the flow through the ports and 
passages of the upper and lower blocks 7 and 
ld, an elongate tubular control or valve element 
2 is provided. The valve element has an axial 
bore 28 extending entirely therethrough and the 
element extends axially within the cylinder with 
its upper end slidable within the bore 20 of the 
upper block and its lower end slidable within 
the bore 2d of the lower block. The length of 
the control or valve element 2 is such that when 
Said element is in its lowered position as shown 
in Figure 2, its upper end is below the offsets 25 
of the passages 24 in the upper block so that at 
this time communication between the upper end 
of the cylinder 5 and the upper end of the bore 
20 of the block is established. At the same 
time the lower end of the control or valve element 
is lowered below the offsets 25a of the passages 
24a of the lower block lid so that communica 
tion between the lower end of the cylinder and 

5 the bore 20d, of the lower block is shut off. 
For controlling the flow through the radial 

ports 23 in the upper block the control or valve 
eleinent 2 is formed with a recessed portion 29 
and With the control element in its lowered po 
sition this recessed portion is spaced below the 
ports 23 So that flow through said ports is shut 
off. The lower portion of the control element is 
formed With a similar recessed portion 29a, which 
is adapted to coact with the radial ports 23a of 
the lower block and with the control element 
in its lower position said recessed portions 29a 
is opposite the ports 23a. The upper end of the 
receSSed portion 29a is within the lower end of 
the cylinder 5 and thus the recessed portion 
provides an annular flow space which establishes 
communication between the lower end of the 
cylinder and the radial ports 23a. It is thus evi. 
dent that when the control element is in its low 
ered position, as shown in Figure 2, the ports 23a. 
of the lower block are open, while the ports 23 
of the upper block are closed; at the same time 
the passages 24a of the lower block are closed 
While the passages 24 of the upper block are 
????1. 
Upon shifting of the control or valve element 

27 to its upper position as indicated in Figure 3, 
the control element functions to open the pas 
Sages 24a of the lower block and to close the radial 
ports 23a of Such lower block. At the same time, 
the shifting of the control element upWardly 
Opens the ports 23 of the upper block to estab. 
lish communication with the upper end of the 
cylinder through the annular recess 29 and also 
closes the passages 24 of said upper block. 
A power piston 36 is reciprocable within the 

bore of the cylinder tS and has an axial bore 3 
through Which the tubular control or valve ele 
ment 2 extends, whereby the piston is guided 
on said control element. The power piston 3), 
as Will be explained, functions to lift the well 
fluids upwardly through the fluid conductor 4 
and also functions to control the shifting move 
ment of the control element, Whereby fosy 
through the various ports and passages is con 
trolled. Referring to Figure 2, the parts are ill 
lustrated in a position with the power piston 39 
moving upwardly. At this time the natural pres 
Sure of the well fluids is acting through the ports 
23a of the lower block, annular recess 29a, on 
the control element 27 and its entering beneath 
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has its upper end secured to a suitable slip Sup 
porting assembly 50. The particular assembly 50 
Which is shown includes gripping slips 5 which 
are adapted to be set and released by wire line 
Operation whereby the pump ID may be mounted 
in the inner well pipe 2 at any desired point 
therein. The lower end of the pump D is modi 
fied to the extent that annular packing cups 
52 surround the lower block ?ld. Instead of the 
bull plug 26 the lower end of the pump D has a 
perforated plug 53 secured to its lower end. The 
natural formation pressure may enter the per 
forations 54 in the plug 53 and may flow up 
Wardly through a bore 55 into the lower end of 
the bore 2 ea of the lower block fict. 
The internal construction of the pump D is 

identical to the construction of the pump A ex 
cept for additional radial ports 56 and 56d. in 
the control element 27 and includes the upper 
block having the ports 23 and passages 24, the 
lower block a having ports 23d and passages 
24a and the power piston. 30. The pump D also 
includes the latching assemblies B and C as well 
as the foating collars 3 and 3a, which have 
the Springs 39 and 39a associated therewith. 
In the operation of the form shown in Figures 

10 and 11, the pump D is lowered into position 
and set within the inner pipe string 12 by means 
of a Wire line. In this case the inner string 2 
is utilized as the fluid conductor With the con 
ductor i 4 of the first form being eliminated. 
Còn the dOWinstroke of the power piston the matu 
ral formation or Operating pressure enters the 
perforations 54 of the lower plug and flows up 
Wardly through the bore 28 of the control elle 
ment 2. As shown in Figure 10 the control ele 
ment is in its upper position and the operating 
preSSure passing upwardly through the control 
element is directed to the passages 24 through 
radial ports 56 provided in the control element 
and aligned with the offsets 25 of the passages 
24. An upwardly closing check valve 9a, in the 
lower portion of the slip assembly 50 prevents 
upward flow from the bore 23. The operating 
pressure is thus applied through passages 24 to 
the upper end of the power piston to move the 
same downwardly within its cylinder. Fluid is 
discharged from the lower end of the cylinder 
through the annular recess 29 a around the con 
trol element and then outwardly through the 
ports 23d into the inner string 2 above the 
packing cups 52 and the fluid is thus lifted 
through the inner String. 
Upon completion of the downstroke and shift 

ing of the control element to the limit of its 
loWe' position, radial ports 56a in the control 
element are aligned with the passages 240 in the 
lower block Ta. At the same time, the upper 
radial ports 56 are Inisaligned with the passages 
24 of the upper block. This directs the operat 
ing pressure which is entering through the per 
forated plug 53 upwardly through the passages 
24a of the lower block and causes an upward 
Oveilent of the power piston. The downward 

shifting of the control element which changed 
the application of operating pressure to the pis 
ton also moved the recess 29 in the control ele 
ment 2 downwardly to Set up a communication 
between the upper end of the cylinder and the 
ports 23 in the upper block. It is, therefore, evi 
dent that upon the upstroke fluid is discharged 
from the upper end of the cylinder through ports 
23 and into the inner string 2. 

it Will be evident that in the form shown in 
Figures 10 and 11, the operation will be substan 
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8 
tially identical except that the passages 28 and 
24a are utilized to conduct the operating pres 
sure to the cylinder, while the ports 23 are uti 
lized as discharge ports. In the form shown in 
Figures 1 to 9 the ports 23 and 23d conduct the 
Operating pressure to the cylinder, while the pas 
sages 24 and 24d function aS discharge paS 
Sages. Either form of the invention may be con 
nected to a fiuid conductor pipe in the manner 
shown in Figure 1 or, if desired, either forin may 
be combined with a removable slip assembly which 
is operable by a wire line. Where the pump is 
Combined With a Wire line slip assembly, it is 
evident that Said pump may be lowered, set, 
released and removed all by wire line operation. 
In both forms the power piston is actuated by 
the natural formation pressure and positive pres 
Sure is applied to the piston upon both strokes 
So that lifting of fluid is accomplished on both 
the upstroke and the downstroke of the piston. 
The Single control valve or element 2 efficiently 
Controls all ports and passages which enter into 
the operation and the latching assemblies pro 
vide for positive locking of the control element 
against accidental shifting until the power pis 
ton has reached the limit of its travel in each 
direction. 
During operation of the pump, the fluid is 

broken up into numerous Small streams which 
function to liberate the gas and tends to Sep 
arate the gas to Some extent from the liquids 
and the liberated gas more or less aerates the 
Column to assist in lifting said column. It will 
be evident that the Speed of the pumping oper 
ation is controlled from the surface by the chok 
ing effect at the Surface controls (not shown) of 
the Well. By providing a positive lift of the fluid 
column, slippage is prevented and more efficient 
operation obtained. In the forms wherein the 
pump is run in On a Wire line, the lowering of 
the pump and setting thereof may be accom 
plished under pressure and without the necessity 
of "killing' the Well. 
The foregoing disclosure and description of 

the invention is illustrative and explanatory 
thereof and various changes in the size, shape and 
materials, as well as in the details of the illus 
trated construction may be made, within the 
Scope of the appended claims, without departing 
from the Spirit of the invention. 

Having described the invention, I claim: 
1. A well pump including, a cylinder having an 

upper end and a lower end, said cylinder having 
an inlet port and an exhaust port at its upper 
€nd and also having a second inlet port and a 
Second exhaust port at its lower end, a down 
Wardly closing Valve means in the cylinder above 
Said inlet port and exhaust port at the upper end 
of the cylinder, a shiftable control element ex 
tending axially within the cylinder and co-acting 
with both inlet ports and both outlet ports for 
controlling flow therethrough, said control elle 
ment having a longitudinal passage therethrough 
which communicates with said second exhaust 
port When Said control element is shifted to open 
Said Second exhaust port, a power piston recipro 
cable Within the cylinder and slidable on said 
Control element, and means actuated by the 
power piston for shifting the control element 
upon the piston reaching its limit of movement 
in each direction, whereby the flow of fluid 
through the inlet and exhaust ports is changed 
to reverse the direction of travel of said piston. 

2. A well pump including, a cylinder having an 
upper end and a lower end, said cylinder having 
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an inlet port and an exhaust port at its upper end 
and also having a second inlet port and a Second 
exhaust port at its lower end, a downwardly clos 
ing valve means in the cylinder above said inlet 
port and exhaust port at the upper end of the 
cylinder, a shiftable control element extending 
axially within the cylinder and co-acting with 
both inlet ports and both outlet ports for con 
trolling flow therethrough, said control element 
having a longitudinal passage therethrough 
which communicates with said Second exhaust 
port when said control element is shifted to open 
said second exhaust port, a power piston recipro 
cable within the cylinder and slidable 0n Said 
control element, means actuated by the power 
piston for shifting the control element upon the 
piston reaching its limit of movement in each 
direction, whereby the flow of fluid through the 
inlet and exhaust ports is changed to reverse the 
direction of travel of said piston, and a latch 
means for locking the control element against 
movement when the piston is moving through the 
intermediate portion of its travel within the cyl 
inder. 

3. A well pump including, a fluid conductor 
extending to the well surface, a cylinder having 
an upper end and a lower end, a power piston 
reciprocable within the cylinder between the 
upper and lower ends thereof, the upper end of 
the cylinder having a passage establishing com 
munication between said upper end of the cylin 
der and the Well bore and also having a second 
paSSage establishing communication between the 
upper end of the cylinder and the fluid conductor, 
a downwardly closing valve means in the cylinder 
above Said passages at the upper end of the cylin 
der, the lower end of said cylinder also having a 
pair of similar passages one of which communi 
cates with the well bore while the other passage 
communicates with the fluid conductor, a single 
shiftable control element extending axially 
through the cylinder and having the piston slid 
able thereon, said control element having a lon 
gitudinal passage therethrough which communi 
cates With Said other passage when said control 
element is shifted to open said other passage, said 
element co-acting. With the passages in the upper 
and lower ends of the cylinder to direct pressure 
fluid from the well bore to one side of the piston 
and to Simultaneously direct the fluid from the 
other side of the piston to the fluid conductor, 
whereby the pressure fluid from the well bore 
imparts movement to the piston, and means en 
gageable by the piston as it reaches the limit of 
its travel in each direction for shifting the con trol element to change the application of pressure 
to the piston and the direction of flow from the 
Cylinder to the fluid conductor to reverse th 
travel of the piston. - 

4. A Well pump as set forth in claim 3, together 
With latch means associated with the shifting 
means for the control element for locking the 
control element against movement during move 
inent of the piston through the intermediate por 
tion of its travel. 

5. A well pump as set forth in claim 3, together 
With latch means associated with the shifting 
means for the control element for locking the 
control element against movement, said latch 
means being Operated by the piston reaching its 
limit of travel in each direction within the cyl 
inder. 

6. A well pump including, a fluid conductor 
extending to the well surface, a cylinder having 
an upper end and a lower end, a power piston 
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reciprocable within the cylinder between the 
upper and lower ends thereof, the upper end of 
the cylinder having a paSSage establishing Com 
munication between Said upper end of the cylin 
der and the Well bore and also having a second 
passage establishing communication between the 
upper end of the cylinder and the fluid conductor, 
a downwardly closing Valve means in the cylinder 
'above Said passages at the upper end of the 
cylinder, the lower end of said cylinder also hav 
-ing a pair of Similar paSSages one of which come 
Salinicates With the well bore while the other 
paSSage Coimmunicates with the fluid conductor, 
a Single shiftable control element extending axi 
ally through the cylinder and having the piston 
Slidable théreon, Said control element having a 
longitudinal passage therethrough which com 

: municates with said other passage when said 
control element is shifted to open said other 
passage, said element co-acting with the pas 
Sages in the upper and lower ends of the cylinder 
to direct pressure fluid from the well bore to one 
Side of the piston and to simultaneously direct 
the fluid from the other side of the piston to the 
fluid conductor, whereby the pressure fluid from 
the well bore imparts movement to the piston, a 
latch means connected to the control element 
adjacent each end of the cylinder, each latch 
functioning to lock the control element against 
shifting movement during travel of the piston 
toward Said latch means, and means on the con 
trol element engageable by the piston as it com 
pletes its travel in one direction for releasing the 
adia cent latch means to allow shifting of the 
control element to change the application of 
preSSure to the piston and the direction of flow 
from the cylinder to the fluid conductor to there 
by reverse the travel of the piston within its 
cylinder. 

7. A well pump as set forth in claim 6, together 
With means for imparting a snap action move 
ment to the control element each time the ele 
ment is shifted. 

8. A well pump as set forth in claim 1, wherein 
the cylinder is connected to a fluid conductor by 
which Said pump may be lowered into the well. 

75 

9. A well pump as set forth in claim 1, where 
in the pump cvlinder has connection with a sup 
porting assembly whereby the cylinder may be 
removably supported within the bore of a fluid 
conductor, said supporting assembly being actu 
ated by means of a wire line. 

10. A well pump as set forth in claim 3, where 
in the pump cylinder has connection with a sup 
porting assembly whereby the cylinder may be 
renovably Supported within the bore of a fluid 
congluctor, said supporting assembly being actu. 
ated by means of a wire line. 

11. A well pump including, a cylinder having 
an upper end and a lower end, an upper, block 
closing the upper end of the cylinder and having 
an axial bore, a port in the block establishing 
communication between the area exteriorly of the 
block and its bore. and also having a passage 

...) in the block establishing communication between 
the upper end of cylinder and the bore of said 
block, a downwardly closing valve means in the 
cylinder above said passage and said port at 
the upper end of the cylinder, a lower block clos 
ing the upper end of the cylinder and having 
an axial bore, a port in said lower block estab 
lishing communication between the area, exterior 
ly of the block and the bore thereof, said second 
block also having a passage establishing com 
munication between the lower end of the cylin 
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der and the bore of said secondi block, an elon 
gate tubular valve element extending axially 
through the cylinder and having its ends slidable 
within the bores of the upper and lower blocks 
and shiftable to two positions therein, Said ele 
ment having means co-acting with the ports and 
passages of said block and arranged when in one 
position to open the port in the upper block, close 
the passage in said upper block, close the port 
in the lower block and open the passage in the 
lower block, the other position of said valve ele 
ment closing the port and opening the passage 
in the upper block and opening the port and 
closing the passage in the lower block, a piston 
reciprocable in the cylinder between the upper 
and lower blocks, and means connected with the 
tubular valve element and engageable by the 
piston for shifting said valve element when the 
piston reaches its limit of travel in each direc 
“tio. " " - 

12. A well pump as set forth in claim 11, to 
gether with means for connecting the ports of 
said blocks to a pressure source and the passages 
of said blocks to a fluid conductor. 

13. A well pump as set forth in claim 11, to- 9 
gether with means for connecting the passages of 
said blocks to a pressure source and the ports 
of said blocks to a fluid conductor. 
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14. A well pump as set forth in claim 11, to 

gether with means for connecting the paSSages of 
said blocks to a pressure source and the ports 
of said blocks to a fluid conductor, a slip assem 
bly secured to the upper end of the cylinder for 
removably Supporting the cylinder within a well 
pipe, and an annular packing means on the lower 
portion of the cylinder for sealing off between said 
cylinder and the pipe in which it is supported. 

15. A well pump as set forth in claim 11, to 
gether With a latch means aSSociated With the 
valve element adjacent each block, each latch 
means locking the element against shifting move 
ment until the piston reaches the limit of its 
travel in each direction. 

HUGO ES. 3ACA. 
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